
ISPHE 2020
Proceedings of the 5th International Seminar of 
Public Health and Education

Universitas Negeri Semarang, Semarang, Indonesia

22 July 2020

EDITORS
Oktia Handayani
Sri Sumartiningsih 
Natalia Putriningtyas

Strengthening Disease Prevention through Health Education and Physical Activity for Sustainable and 
Equitable Health Development

CCER



 

 

 

Proceedings of the 5th International Seminar of Public Health 
and Education 

Strengthening Disease Prevention through Health Education and Physical Activity for 
Sustainable and Equitable Health Development 

22 July 2020, Universitas Negeri Semarang, Semarang, Indonesia 

ISPHE 2020 

 

General Chair 

RR. Sri Ratna Rahayu, Universitas Negeri Semarang, Indonesia 

 

Technical Programme Chairs  

Mahalul Azam, Universitas Negeri Semarang, Indonesia 

Oktia Woro Kasmini Handayani, Universitas Negeri Semarang, Indonesia 



Conference Organization 

Steering Committee 
 
Tandiyo Rahayu   Universitas Negeri Semarang 
Taufiq Hidayah   Universitas Negeri Semarang 
Andry Akhiruyanto  Universitas Negeri Semarang 
 
Organizing Committee 
 
General Chair 
RR. Sri Ratna Rahayu  Universitas Negeri Semarang 
 
General Co-Chairs 
Gustiana Mega Anggita  Universitas Negeri Semarang 
Lukman Fauzi   Universitas Negeri Semarang 
 
TPC Chair and Co-Chair 
Mahalul Azam   Universitas Negeri Semarang 
Oktia Woro Kasmini Handayani Universitas Negeri Semarang 
 
Sponsorship and Exhibit Chair 
Widya Hary Cahyati  Universitas Negeri Semarang 
 
Local Chair 
Mardiana   Universitas Negeri Semarang 
 
Publicity & Social Media Chair 
Dwi Gansar Santi Wijayanti Universitas Negeri Semarang 
 
Publications Chair 
Natalia Desy Putriningtyas  Universitas Negeri Semarang 
 
Web Chair 
Efa Nugroho   Universitas Negeri Semarang 
 
Panels Chair 
Mursid Tri Susilo   Universitas Negeri Semarang 
 
Demos Chair 
Galuh Nita Prameswari  Universitas Negeri Semarang 
 
Technical Program Committee 

Mustafa Daru Affandi  Universitas Negeri Semarang 
Mona Subagja   Universitas Negeri Semarang 
Wiga Nurlatifa Romadhoni Universitas Negeri Semarang 
 
 



Preface 

We are delighted to introduce the proceedings of the 5th International Seminar on Public Health 
and Education (ISPHE 2020) with the theme “Strengthening Disease Prevention through Health 
Education and Physical Activity for Sustainable and Equitable health Development”. This 
conference has brought researchers, developers and practitioners around the world.  

The technical program of 5th ISPHE 2020 consisted of 103 papers, including 2 invited papers in 
oral presentation sessions at the main conference Panel. The conference panel were: Panel 1 – 
Health Education; Panel 2 – Physical Activity; Panel 3 – Applied Technologies for Health. Aside 
from the high quality technical paper presentations, the technical program also featured three 
keynote speeches. The three keynote speeches were Febrio Kacaribu, Ph.D from Ministry of 
Finance of Republic Indonesia; Prof. Hao-Jan Yang, B.S., M.S., Ph.D from Chung Shan Medical 
University, Taiwan; Prof. Dato’ Dr. Syed Mohamed Aljunid, MD., MSc(PH)., Ph.D, DLSHTM, 
FAMM, FPHMM, FASc from Kuwait University, Kuwait. The invited speaker was presented by 
Prof. Michael Yong Hwa Chia, Ph.D, PPA, FMCCY from National Institute of Education, 
Singapore; Assoc. Prof. Syed Abdul Shabbir, M.D, M.Sc., Ph.D from Taipei Medical University, 
Taiwan; Assoc. Prof. Niruwan Turbull from Mahasarakham University, Thailand; Prof. Dr. dr. 
Oktia Woro Kasmini Handayani, M.Kes from Universitas Negeri Semarang, Indonesia. The 5th 
ISPHE 2020 collaboration with Jejaring Nasional Pendidikan Kesehatan (JNPK) and also the 
Indonesian Public Health Association (IAKMI) and some prominent Indonesia universities in 
health education and sport (Malang State University, Gorontalo State University, and Manado 
State University). The 5th ISPHE 2020 aimed to determine the direction of health education, and 
physical activities related to the status of health conditions in each region; both regional and 
national as well as their relationship with global health trends. 

Coordination with the steering chairs, Prof. Dr. Tandiyo Rahayu, M.Pd; Dr. Taufiq Hidayah, 
M.Kes and Andry Akhiruyanto, S.Pd., M.Pd was essential for the success of the conference. We 
sincerely appreciate their constant support and guidance. It was also a great pleasure to work 
with such an excellent organizing committee team for their hard work in organizing and 
supporting the conference. In particular, the Technical Program Committees, led by our TPC Co-
Chairs, Dr. dr. Mahalul Azam., M.Kes and Prof. Dr. dr. Oktia Woro Kasmini Handayani, M.Kes 
who have completed the peer-review process of technical papers and made a high-quality 
technical program. We are also grateful to General Chair, Asst. Prof. RR. Sri Ratna Rahayu., 
M.D., M.Kes., Ph.D for her support and all the authors who submitted their papers to the 5th  
ISPHE 2020. 

We strongly believe that 5th ISPHE 2020 provides a good forum for all researcher, developers 
and practitioners to discuss about health education, physical activity and applied technologies for 
health.  
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Abstract. The study aims to develop and perform validation stages to-
ward the "Self-Talk Guidance" book for athletes. This guide book fo-
cused on the steps that must be taken to apply the psychological inter-
vention techniques to self-talk in various situations during training or 
competition. The target of developing this book is professional athletes 
who will later be used as research subject. The study uses the ADDIE 
(Analysis, Design, Development, Implementation, Evaluation) Re-
search and Development model. This research involves experts in ful-
filling expert judgment to validate the book developed and to create 
products that can be used for the testing process directly to check the ef-
fectiveness of the product. The results of research analysis obtained by 
the product have excelent criteria on the results of expert judgment. The 
conclusion of this research is that the product is feasible to use and 
ready for product trials and product effectiveness tests. 

Keywords: Athlete, Psychological Intervention Techniques, Self-talk 
Guidance. 

1 Introduction 

Increased interest in psychology in the field of sports is seen in various types of 
research that links the psychological relationship in the world of sports. Several re-
searchers Birrer & Morgan; Sindik et al; MacNamara et al examines the interrelation-
ship of psychological skills, as well as the identification of talents on the athlete's 
performance which provides a strong empirical basis on the importance of psycholog-
ical characteristics in facilitating athlete development in sports [1,2,3]. A developed 
mindset that provides a solid foundation for intervention and psychological factors is 
central to many highly beneficial talent development environments [4]. Other studies 
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have shown that embedding psychological skills into a development environment 
ensures that prospective elite athletes use and develop appropriate skills to overcome 
current and future challenges in their main performance [3]. 

Psychological skills have an impact on the physical performance of athletes in 
achieving peak performance. Weinberg and Gould also stated that most coaches think 
that winning in a match depends on 50% psychological preparation [5]. Therefore, 
most athletes do mental training as an additional effort to supplement physical train-
ing. Thelwell mentions that mental exercise interventions are used to facilitate specif-
ic positive outcomes [6]. Thewel's research results compared several psychological 
interventions used such as imagery, self-talk, relaxation on athlete performance. It 
was found that psychological skills can affect performance in different ways. 

Psychological skills can be trained and developed through Psychological Skills 
Training (PST). The importance of psychological skills training (PST) has been rec-
ognized and athletes using psychological intervention strategies have also increased 
[1]. Although interest has increased, several things need attention. First, researchers 
have recently given reasons for the choice of skills in interventions. Second, many 
focus on measuring interventions on performance outcomes and the third on the ex-
tent to which psychological skills affect performance in the overall competition [6]. 
Concerning the measurement of psychological interventions, various studies 
conducted by M. Behnke et al; sindik et al,; zourbanos et al which includes measure-
ments, inventory development and psychological questionnaires [7,2,8].  

Some mental training that has been validated include imagery techniques [9], 
self-talk techniques [10], and pre-work routines [11]. And in this discussion, it refers 
to the self-talk technique. The sports psychology literature states that self-talk tech-
niques have progressively increased. The study of self-talk by sharing research de-
signs and tasks fully supports that self-talk can be an effective cognitive intervention 
strategy for performance improvement [12] [13]. The meta-analytic study of self-talk 
also concludes that the effect of self-talk is recommended and suggested as a strategy 
to facilitate performance improvement exercises and to be a recommendation for new 
research directions [14]. 

However, as many studies have revealed the effect of self-talk on performance, 
there is no list of materials used as an intervention strategy and its structure has not 
been established [7]. This refers to the scarcity of research on the structure of the use 
of strategies for self-talk interventions both procedures and steps to use self-talk. A 
lack of understanding of the situation that has to do with how the results of applying 
self-talk to achieve success are impossible [15]. Paying attention to the evidence relat-
ing to the effectiveness of self-talk and research that focuses on measuring the level of 
intervention strategies for improving performance and enhancing psychological skills 
must be accompanied by how the stages are carried out. 

Some recommendations referred to the use of self-talk in enhancing psychologi-
cal skills require specific guidance for athletes which contains steps for the use of 
self-talk intervention strategies in practice and competition. This purpose of this re-
search will prepare the design and development that will be used as a basis for further 
research on the development of the Self-talk Guidance book that can be used by the 
athletes.  
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2 Methods 

This research is RnD research using ADDIE model. The purpose of this research 
is intended to produce designs and develop products that are ready to be tested. The 
product developed is a guide book on Self-talk Intervention Strategies that can be 
practiced by athletes and namely "Self-talk Guidance".  

Development procedures using the ADDIE model are often used to describe sys-
tematic approaches to instructional models and center on individual learning and per-
formance. The ADDIE model by M Branch [16] and clarified by Molenda (2003) in 
Shelton [17] consists of five phases namely Analyze, Design, Develop, Implement 
and Evaluate. 
1.  Analyze contains an analysis of problem identification and product needs analysis 
2.  The design contains the formulation of the method, the content of the material and 

the determination of strategies in making the Self-talk guidebook product based on 
the problem being examined 

3.  Develop, the stage of product creation and development that results in a self-talk 
guidance book. 

4.  Implement, prepare athletes and coaches with research areas that have been condi-
tioned for the implementation of the use of products 

5.  Evaluated, to evaluate the system development method used and see the results of 
research. 

Table 1. Ratting range for Expert Judgement 

Scale Value Range Criteria 
5 X > 4,21 Excelent 
4 3,40 < X ≤ 4,21 Very good 
3 2,60 < X ≤ 3,40 Good 
2 1,79 < X ≤ 2,60 Fair 
1 X ≤ 1,79 Poor 

 
Data analysis techniques to determine product validity using descriptive percent-

ages with the following formula: 
P = ∑ Xi   x 100% 

                   ∑ Xj   
Calculation of the percentage results will provide the conclusions presented in the 

percentage classification as follows: 

Table 2. Percentage Classification of Product Feasibility Test 

Procentage Clasifie Justify 
75 – 100 % 
50 – 75 %  
25 – 50 %  
0 – 25 % 

Very good 
Good 
Fair 
Poor 

Very feasible to use 
Proper to use 

Revised 
Not feasible to use 
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3 Results and discussions 

3.1 Results 
 A Guidebook on the use of a self-talk intervention strategy called “Self-talk 

Guidance“  has been developed with ADDIE development research procedures. The 
stages that have been carried out so far include Analysis, Design, and Develop. The 
results of this research can be described as follows: 
a) Analysis 

The analysis phase is obtained based on needs analysis and identification of prob-
lems that exist in athletes. Furthermore, this analysis phase also looks for gaps or 
differences between psychological skills training and athlete performance in training 
and competition. Information was obtained based on the results of interviews with the 
Coaches, this time represented by the Central Java softball trainer and the chairman of 
the KONI in Central Java. The results of the analysis and problems identification 
formulate the main problems such as (1) the coaches states that athletes in a state of 
urgency often feel unsteady and experience some problems with psychological factors 
such as anxiety, discomfort, decreased concentration which will have an impact on 
the results of the throw or punch during competition, ( 2) the coaches feels there is a 
need for various exercises combined with psychological skills training, (3) during the 
training session the athlete also does not understand how to improve psychological 
skills through psychological intervention strategies. 

Based on the results of the analysis obtained that athletes need to get mental 
training ibased on athlete needs. There is no structured mental training program that 
makes researchers have a plan and think of strategies so that athletes can have psy-
chological skills with exercises that can be done individually both with coaches and 
without coaches. The researcher formulated a strategy to create an intervention strate-
gy guide book, Self-talk that would assist athletes in controlling themselves in im-
proving performance related to psychological skills. 

 
b) Design 

The formulation of ideas regarding the development of a self-talk guidance for 
athletes will be designed at this stage. The design of the content of the material from 
the book involves colleagues who are engaged in guidance and counseling. This is 
designed so that the contents of the material do not come out of the context of self-
talk guides that are designed for athletes. The design of the book is packed with atten-
tion to the breadth of the scope of the material with a calculated theme. 

The design of the contents of the book consists of several parts or divided into 
chapters to make it easier for athletes to understand the contents of the manual. At this 
stage the researcher also looks for sources both from books or journal articles to com-
plete the material contents  Not only preparing materials for the design phase also 
formulates a questionnaire that will be used for assessment of the feasibility of the 
book by the expert, and a questionnaire that will be given to the coaches and also the 
athletes 

 
c) Develop 

At this stage, the design formulation will be developed. scope of the content of 
several chapters will be made in full and ready to be made into a book as a whole. 
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After that, the book validation proses to check whether the book that has been made is 
feasible for use or not and whether there are revisions that must be made. Validation 
in expert judgment will be conducted by 2 experts, one of them is a sport psychologist 
and the other one is guidance and counseling expert. 

The initial draft of the development of the Self-talk Guidance book is divided in-
to sections or chapters including: 

 
Chapter 1   Contains instructions for understanding and reading the guidebook. 
 

 
 
 
 
 
 
 
 
 
 

Fig. 1. Cover book of self-talk guidance 
 

Chapter 2  Contains definitions and general descriptions of sports psychology, as well 
as psychology techniques in sports 

 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Content of chapter 2 
 
Chapter 3 Contains a description of the definition of self-talk and the types of self-

talk. In the sport psychology self-talk is divided into motivational self-talk 
and instructional self-talk. In this case a lot of research related to the com-
parison of these two types of self-talk. In the Self-talk Guidance book, 
Self-talk is divided into 4 types proposed by Jones (2003; 2005) namely (1) 
Goal Setting Self-talk; (2) Cooling and Calming Self-talk; (3) Self-talk 
Coaching; (4) Corrective Self-talk. 
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Fig. 3 Content of chapter 3 and  instructional quetions that must be answered and  conducted by 

athletes 
 

Chapter 4. This chapter contains a strategy of implementing self-talk in which this 
chapter presents illustrations of cases that are familiar with sharing the type 
of self-talk. For example when athletes do self-talk but direct towards nega-
tive self-talk, there are directions and ways for athletes to be able to apply 
self-talk correctly so that when athletes speak that make them lose concen-
tration, lack of confidence, do not feel the spirit can be changed into posi-
tive self-talk that can increase arousal, reduce anxiety, increase self-
confidence and concentration which will directly affect the athlete's mind-
set and affect the athlete's performance. And in each session, a type of case 
is given for athletes who will apply self-talk to practice on their own ac-
cording to the stages of each type of self-talk. 

 

 
 

Fig. 4. Content of chapter 4 and ilustrate in each type of self-talk 
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Based on the results of expert judment by the expert, the following data were obtained 
 

Fig. 5. Diagram mean result expert judgment of self-talk guidance 
 

Based on the table above, it is known that the result of the first expert was ob-
tained a mean of  3.9 and is categorized very good while the second expert with a 
mean of 4.2 with an excellent category. Based on the results of the first expert discus-
sion said that the book can help the athletes based on research, but there need to be 
revisions such as add research results to strengthen why self-talk is effective to use, 
give illustrations of world elite athletes who use self-talk. While the second expert 
reveals the whole book can help athletes to improve their psychological skills. What 
needs to be added is the concept of sports psychology is not only about psychological 
techniques, but also added psychological aspects in sports. After discussing the as-
pects of sports psychology it is more obvious to enter into a psychological interven-
tion strategy where this strategy is intended to improve the psychological aspects of 
athletes ' psychological skills. 

The results of expert judgment will be calculated product feasibility test. Prod-
uct feasibility test results obtained from the first expert is 78 % and form the second 
expert is 83,64%. According to data on the results of the product feasibility test from 
the two experts stated that the product is feasible to use. That means the product is 
ready to be continued in the next phase, which is the implementation phase and ready 
to be used as a trial product. 

 
3.2 Discussions 

Development using the ADDIE model is mostly used as a basis for making in-
structional assignments for individual learning in a learning environment. The appli-
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cation of the ADDIE concept is designed for a supportive system to facilitate the 
complexity of intentional learning by addressing variations. In this study using 
ADDIE because R. Branch explains that ADDIE can be used depending on the con-
text in which ADDIE is applied. The Center for Instructional Design on individual 
learning has a direct and long-term learning phase. ADDIE considers the process of 
making products most effective because ADDIE is a process that functions as a guide 
to complicated work discussions that are appropriate for developing educational 
products and other learning resources [16]. 

The same thing as this self-talk implementation manual is because the book is fo-
cused on athletes to learn various intervention strategies as a training process to im-
prove psychological skills. The development of the Self-talk guidance book is de-
signed so that athletes can apply self-talk techniques with various types of self-talk 
following the situation being faced both during practice and during training. That is 
the reason researchers use the ADDIE concept as a development model for this book. 

Based on the results of studies that have been submitted by researchers that the 
Self-talk  Guidance book is ready to be tested, then why is the Self-talk guide book? 
Research related to self-talk in sports has been tested and has its limitations. The ef-
fectiveness of the use of self-talk has shown significant results such as research by 
Antonis Hatzigeogiardis et al (2017) who examined the effect of self-talk on attention 
from the results of this study that self-talk is an intervention strategy that can improve 
performance in sports. Self-talk has a beneficial effect on attention. Recommenda-
tions from this study are important for developing theories and comprehensive infor-
mation to provide self-talk practice [18]. A similar study by Yu-kai Chang et al 
(2016) which compared motivational self-talk and instructional self-talk from the 
research results concluded that both experimental groups had better results on the 
performance of softball athletes than the control group and the recommendations of 
this study motivational self-talk have better results than instructional self-talk [19]. 

Findings related to self-talk that support in facilitating learning and improving the 
performance of task implementation need to have a strategy and a plan that must be 
strongly encouraged. Regardless of any purpose, if the research does not yet support 
all the functions that can be carried out by self-talk, but when self-talk is designed 
well and carefully according to individual needs, this self-talk will have a significant 
affect such as increasing attention, regulating cognitive reactions and emotions, in-
crease self-confidence, trigger automatic performance, and increase motivation [20]. 

Based on previous studies results, an outline the implementation of self-talk will 
greatly benefit if the application of self-talk is well designed and carefully adjusted to 
the needs. As well as providing appropriate information on implementing self-talk 
intervention strategies. The development of the Guidance Self-talk was indeed de-
signed and made so that athletes could obviously know the self-talk intervention strat-
egy properly and correctly. In addition, athletes can learn to use self-talk either ac-
companied by a coach or not and use self-talk in various situations both during train-
ing and competition. 
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4 Conclusions 

This study aims to design and develop a book on the application of psychological 
self-talk intervention strategies, namely self-talk guidance intended for athletes. This 
study uses the concept of developing ADDIE models that are focused on athlete learn-
ing can be practice self-talk intervention techniques/strategies in a variety of situa-
tions. The results of the study indicate that the development of the book "Self-talk 
Guidance" is appropriate to be used and continued at the implementation stage of 
product trials. Self-talk is a psychological intervention strategy that is widely used and 
recommended by researchers to improve psychology skills for athletes. The design of 
giving self-talk intervention strategies needs to be carefully considered according to 
the needs of athletes so that self-talk can provide significant benefits. 
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Abstract. This research was conducted to find out which position is the most 
effective in order to score points faster. A descriptive quantitative research was 
conducted with survey and observation methods at volleyball matches partici-
pated by 24 elite Indonesian athletes at the 2019 ASEAN School Games. Ob-
servation and survey were made at UIN Walisongo Semarang Sport Complex 
on 19-23 July 2019 by observing aspects of attacking positions and the effec-
tiveness of the attack. Data were analyzed using descriptive method to find out 
which spike position was the most effective. Data showed that the middle posi-
tion is the most effective position to spike, both for the men's team (78.3%) and 
women's team (67.31%). Based on the result, middle position is able to make 
the attacking team Setter direct the ball using the quick technique. The middle 
position also can make Setter bounce the ball higher and unreachable by the 
blocker defense team.  

Keywords: children volleyball, spike position, ASEAN School Games 

1 Introduction 

Volleyball nowadays, is very popular in various Southeast Asian countries. This 
can be seen when volleyball is a sport that is competed in the SEA Games and at the 
student level, such as the ASEAN School Games. In Indonesia, volleyball, these days, 
has been widely played by the public. This can be seen by the increasing number of 
volleyball clubs being founded and volleyball matches being conducted at the mo-
ment. During the matches and coaching conducted by the club, they have managed to 
score talented athletes in various regions in Indonesia. Even the Men’s Indonesia 
Volleyball Team was able to become the runner-up since the ASEAN School Games 
was first held and the Women's Team managed to win first place in 2013-2014. How-
ever, the success of an athlete is still determined by the ability and good technique. In 
volleyball, athletes must have motor skills and the ability to jump. In addition, they 
also have to hone power, agility, flexibility, and good reaction speed [1]. One tech-
nique that is a determining factor in volleyball is Spike. Because this technique is an 
important part of being able to win a volleyball match [2]. In addition to a capable 
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technique, Spiker is also required to have a high posture so he can easily carry out 
attacks to the opponent's area. 

The spike technique in volleyball is not an easy technique to do. The technique 
has four phases that must be done, namely approach phase, arm cocking phase, accel-
eration phase, and follow through phase [3]. In addition, the movement of the spike is 
also influenced by several factors, including the height of the ball when in contact 
with the player's hand, the tempo of the attack, etc [4]. Therefore, this technique must 
often be trained and carried out to get maximum results, even a professional volley-
ball athlete spikes 40,000 times a year [5]. However, mastering the technique alone is 
not enough to guarantee victory in volleyball matches. Players must know which posi-
tion is the most effective in making spikes so they can immediately score points. 

Spike technique can be performed from various positions, including positions 
four, three, two, and rear position (attack line). From some of these positions, a coach 
must pay attention to the level of difficulty and the most effective position to generate 
numbers so that he can arrange teams based on the types of players correctly. Howev-
er, not all coaches understand the importance of using skills or tactics in sports 
matches. In fact, a match that does not have a directed tactic can affect the final out-
come of the game and will psychologically affect the mental condition of athletes and 
team cohesiveness on the field [6,7]. 

Volleyball as a sport played by six people in a team has several techniques, 
namely serves, passing, spike, and blocking [8]. When the team has 25 points, the 
team is declared to win the round. As a team sport, volleyball requires good teamwork 
so they can work well together. This sport also requires good technical mastery, good 
physical condition, expertise in managing tactics, and strong mentality to bring max-
imum achievement [9]. One of the most important techniques in determining victory 
is a spike because this technique serves to get points quickly. In this technique, there 
are three effective methods for doing this, including high bait, Tip Technique (slow 
spike), and sharp spike [10]. Besides, in volleyball matches, knowledge of the court 
zone is important to learn because the different abilities and actions that must be taken 
when the team competes are very dependent on the athlete's position in the court [11]. 
Therefore, the trainer must be able to train various variations and choices of attacks 
that cannot be predicted because this will be fundamental to the pattern of attacks. By 
learning the pattern of the game and the possibilities of situations that can occur dur-
ing a match, this also helps prepare the athlete when competing. 

Spike is a technique that can make points in volleyball is an essential skill [2]. 
Spike movement must be able to make the ball pass over the net, especially if the 
technique can produce sharp blows to the opponent's area so that his attacks cannot be 
blocked [12]. There are several stages that must be done so that athletes can make 
spike movements, consisting of footwork steps, repulsion, release the ball in the air, 
and landing. In addition, athletes can also practice this technique with several varia-
tions of exercises, such as simple open spike exercises, spike exercises with the help 
of passing, and semi-spike exercises [13]. However, at the beginning of practicing the 
spike movement, many mistakes that often occur include improper body position, the 
imposition of the ball with the arm, and swinging the arm that is still wrong [14]. 

To be able to create spike movements that can make points quickly, the trainer 
needs to know that there are several different types of athletes in choosing positions 
that can support the quality of the movement. If the athlete is the Ace Spike type, he 
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will more often use high passes when spiking. While athletes with the Quicker type, 
they feed shorter or with a fast ball and the all-round athlete can use more mixed 
movements [15]. Spikes have a variety of spike results in accordance with the direction 
of the ball, such as cross-court spikes and straight spikes. In addition, based on the road 
curve, the results of the spike movement have several differences, namely strong spike, 
lob spike, and drive spike. Spike movements can also be divided based on the height of 
the ball just before the athlete makes an attack, namely open spike, semi spike, and 
quick spike [16]. 

From those statements, it can be seen how important it is to understand the tactics 
and strategy in volleyball, especially the position in spike movements. In fact, the 
spike movement is the fastest movement to get points, but there is no research on 
which positions are most effective in spike movements. Though research on matches 
and tactics in volleyball matches is very important. This can help to optimize the 
training process by developing strategies and concepts to improve the ability of ath-
letes and teams [7]. Therefore, this research was conducted to find out which position 
is the most effective in order to score points faster. 

2 Methods 

This is a descriptive quantitative research with survey and observation methods 
conducted at volleyball matches participated by 24 elite Indonesian athletes at the 
2019 ASEAN School Games. Observations were made at UIN Walisongo Semarang 
Sport Complex on 19-23 July 2019 by observing aspects of attacking positions and 
the effectiveness of the attack. Data were analyzed using descriptive percentages 
method so that they could find out which spike position was the most effective with 
the following criteria: 

Tabel 1. Spike Succesfull Criteria 

Percentage Criteria 
76% - 100% Very Good 
51% - 75% Good 
26% - 50% Average 
0% - 25% Poor 

 

3 Results and discussions 

During the observation, the men's team made 259 spikes (blue bar) and the wom-
en's team made 314 spikes (orange bars). When viewed in more detail, the men's team 
mostly made 103 spike movements in the front position and only made 49 spike 
movements in the back position. This is due to the men's team setters more often di-
recting the ball to the front position using the drive ball. This direction of the ball can 
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make it easier for the spiker to strike back because in volleyball matches, the oppos-
ing team puts set-upper in the middle to block. However, usually the set-upper has a 
short height when compared to speakers who tend to have tall bodies so as to make 
the attacking team superior. 

While the women's team made 144 spikes in the front position and only made 48 
spikes in the back attack position. This is due to the Setter on the women's team more 
often carrying out attacks to provide an opportunity for Spiker who master the Open 
Spike technique to attack by relying on power. This attack becomes difficult to block 
by Middle-Blocker opponents so that Spiker is easier to get points. 

 

  
Fig 1. Number of Spike is performed by Athletes 

However, if seen from the effectiveness of the spike movement position in get-
ting points, then the middle position is the most effective position to spike, both for 
the men's team and women's team. In addition, the most common spike movement in 
the middle position is the Quick Spike. 

  
Fig 2. Percentage of Spike Position’s Effectiveness 
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When talking about strategy in volleyball matches, there are two types of attacks 
that can be done, namely side-out attacks or counterattacks. Side-out attacks have 
better effectiveness because it is more balanced to keep attacking during matches. 
However, with the help of a counterattack, the team also received additional benefits 
to win the match [17].  

The middle position is the most effective because the attacking team Setter can 
direct the ball using the Quick technique. This technique can create a pattern of attack 
with a quick type so that it can outwit the opponent. This is also supported by Palao 
and Ahrabi-Fard's statement that the success of a team to win the match is to put the 
setter and speaker in the middle position. When Setter is in the middle position with 
Spiker, he/she has four attack options. Although this is not the only factor in deter-
mining the success of the attack, but by doing so, the team has the balance to carry out 
the second attack. This balance occurs because the Setter is closer to the Spiker so it 
can counterattack quickly [11]. In addition, the middle position can make Setter create 
a ball that bounced high and out of the reach of the Blocker of the defense team so 
that Spiker can carry out powerful and sharp attacks. Such attacks will be more effec-
tive than relying on rally points that have the possibility of failing more [18]. Besides, 
training the team to carry out attacks in a balanced position will help athletes to over-
come positions that are not ideal for attacking. 

4 Conclusion 

Based on the results and discussion, it can be concluded that the middle position is 
the most effective position in spike movements in order to get points faster. It is also 
an input for the trainer to give more practice portions to techniques that are useful for 
conducting attacks in the middle position. Later, further research can be done by look-
ing at the weakest attack areas during volleyball matches. 
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Abstract. Fitness index is to know the ability of VO2 max which in-
cludes cardiovascular and cardiorespiratory fitness. In the Pekalongan 
city basketball athlete, the problem with athletes is the athlete's fitness 
condition, high level of activity or training activities. The purpose of 
doing a fitness index is to find out the effectiveness of providing a Har-
vard step test and 12-minute cooper test on basketball athlete fitness in-
dex to prevent collapsing of athletes while exercising. Pre and post-test 
group design method of the fitness ability of the athlete's index with the 
Harvard step test and cooper test methods. Research Results using 
measurements that have been made obtained results on the measure-
ment of fitness index using harvard step test and cooper test of signifi-
cant value. With better or increased endurance will reduce the risk of 
collapse in athletes caused by the inability to accept the portion of the 
exercise or compete. 

Keywords: Harvard Step Test, 12 Minute Cooper Test, Fitness Index 

1 Introduction 

Sport has become a necessity of life for humans, exercise, especially health sports 
will be able to maintain and improve the degree of human life. Humans without sports 
activities will experience a decrease the physical condition so they are susceptible to 
various diseases. Sports activities from time to time always experience development 
because it is very needed for human life. Achievement sports are sports that in prac-
tice require intensive and leveled training because there is a target for achievement. 
Sports achievements are strongly influenced by the elements of tactics, techniques 
and the quality of physical conditions, so their development always involves research 
from experts. Every sports athlete needs good physical condition. Endurance athletes 
must also be good so that they are able to accept every training load given to achieve 
maximum performance. Endurance is the ability of the body's organs to work within a 
certain period. Endurance in sports is the ability of athletes to fight fatigue during 
activities or work. The cardiovascular system, breathing and circulatory system af-
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fected and affects the quality of endurence systems. The factors that influence endur-
ance are the maximum ability to meet oxygen consumption, which is characterized by 
VO2max. VO2 max is the maximum volume of O2 that is processed by the human 
body during intensive activities. This O2 max volume is a level of the body's ability, 
athletes who have high VO2max have good endurance and fitness [1]. 

Body fitness in an athlete is a major aspect that must be considered by an athlete, 
this fitness can be seen from the physical, psychological and functional athlete. When 
viewed the fitness component can consist of 2 aspects namely physical fitness and 
physical skills. Physical fitness includes cardiovascular endurance, muscle strength, 
muscle endurance, flexibility and body composition. While skills include speed, ex-
plosive power, balance, agility and coordination. Athletes need overall health condi-
tions be able to give their full competitiveness. Imbalance in the body will certainly 
affect the performance of athletes when participating in competitions, one of which is 
the index fitness component. 

 The given exercise will respond to the increase in metabolism in the body as a 
result of increased activity carried out. A good response to the provision of proper 
training will be very beneficial for an athlete to be able to maintain stamina and avoid 
the risk of sports injuries. Cardiovascular response when doing exercise is influenced 
by the work of the heart which is increasing, this is marked by an increase in heart 
rate. Cardio respiration response will also increase according to the activities carried 
out, this is marked by an increase in pulse rate and the amount of breathing done [2].  

Endurence of the body's organs in sports is the ability of athletes to fight fatigue 
during activities or work, endurance training is affected cardiovascular system, 
breathing and circulatory system. Therefore, the factors that influence endurance are 
the maximum ability to meet oxygen consumption, which is characterized by 
VO2max. VO2 max is the maximum volume of O2 that is processed by the human 
body during intensive activities. This O2 max volume is a level of the body's ability 
expressed in liters per minute or milliliters / minutes / kg body weight. Athletes who 
have high VO2max have good endurance and fitness [4]. 

For an athlete, fitness will be very much needed as an effort to achieve achieve-
ment targets, therefore providing proper training on the endurance of cardiorespira-
tion, cardiovascular and flexibility of muscles as one of the main movers of the body. 
The training environment or competition will have different metabolic effects on the 
body. The training ground environment in the highlands or the cold environment or 
the training environment in the lowlands hot environment gives different effects on 
the body's metabolism. The body needs to adjust to the exercise activities carried out 
on the differences between the two environments. An athlete doing a competition in a 
hot environment will certainly accelerate metabolism in the body, spending more 
sweat and accompanied by a large amount of energy used so that the physical condi-
tion of an athlete will get tired more easily. If an athlete fights with a cold air envi-
ronment will also have different effects on the body's metabolism. The heating is done 
and the process of burning the body's metabolism will be slow, energy will not quick-
ly escape from the body [5]. 

Muscle, heart, cardiovascular or cardiorespiratory endurance is needed for ath-
letes so that when athletes do exercises or compete in hot or cold environments it will 
make it easier for the body to adapt. So it will not reduce the risk of injury when com-
peting or training.Seeing this, it is very necessary to measure the cardiovascular work 
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ability of an athlete. If the athlete has good quality cardiovascular endurance, then the 
risk of physical fatigue and heart collapse when the athlete does the exercise or com-
pete will decrease. Measurement and improvement of cardiovascular endurance in 
accordance with the type of exercise practiced by an athlete. Therefore, researchers 
are interested to know the benefits of the Harvard step test and cooper test for increas-
ing endurance athletes in terms of the fitness index. This research will provide infor-
mation for an athlete, agency manager, athlete trainer to be able to pay attention to 
athletes in terms of cardiovascular endurance and endurance to the activities of an 
athlete. Muscle, cardiovascular or cardiorespiratory endurance is needed for athletes 
so that when athletes do exercises or compete in hot or cold environments it will make 
it easier for the body to adapt. So it will not reduce the risk of injury when competing 
or training. 

The cardiovascular system is a blood circulation organ consisting of the heart, 
blood components and blood vessels that function to deliver and supply oxygen and 
nutrients throughout the body's tissues that are needed in the body's metabolic pro-
cesses. The cardiovascular system requires many varied mechanisms so that the regu-
latory function can respond to bodily activities, one of which is to increase blood 
supply activity so that tissue activity can be fulfilled. In severe circumstances, the 
blood flow is more directed at vital organs such as the heart and brain which function 
to maintain and maintain the circulatory system itself. Physical exercise is an activity 
a person does to improve or maintain physical fitness. Physical exercise is generally 
grouped into several categories, depending on the effect it has on the human body. 
Exercise results in physiological changes in almost all body systems, especially in the 
muscular and cardiovascular systems. The effect of exercise on the body is everything 
that happens in exercise. However, if the exercise load is too light, the effects of the 
exercise after recovery will be less than expected. If the training load is too heavy 
then the condition will return to normal. When an athlete does aerobic exercise, the 
heart and respiratory muscles become stronger. Also, blood pressure decreases ath-
lete, and the number of blood cells increases. The body becomes more efficient and, 
as a result, exercises that were previously very heavy to become easier and add less 
weight to the body. Exercise becomes easier, so their ability to improve is reduced by 
overall fitness athletes [6]. 

 Aerobic changes that occur in the aerobic system after exercise, namely increas-
ing the content of myoglobin, the content of myoglobin in skeletal muscle has been 
shown to substantially increase the quality of training. Myoglobin is an oxygen-
binding pigment that is similar to hemoglobin. In this case, it acts as a store for oxy-
gen. However, this is considered a small function in contributing to the improvement 
of the aerobic system. Its main function is in helping the delivery (diffusion) of oxy-
gen from the cell membrane to the mitochondria where it is consumed. Increased 
carbohydrate oxidation (glycogen). Training increases the capacity of skeletal muscle 
produce aerobic energy is increased. Evidence for this change is an increase in maxi-
mal aerobic power (VO2 max) [7]. 

Blood and heart circulatory system, the main changes that result from clear train-
ing at rest are changes in heart size, decreased heart rate, increased stroke volume, 
increased blood volume and hemoglobin and changes in skeletal muscle. Changes 
during maximum training are common knowledge that physical training greatly in-
creases maximum work capacity. Some of the physiological changes needed to bring 
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these improvements are an increase in maximal aerobic power, Increased cardiac 
output, Increased stroke volume, No change or slight decrease in heart rate, Increased 
lactic acid production, No changes in muscle blood flow.  

Respiratory changes, ventilation is not a factor that can affect VO2 max, the in-
crease in maximal ventilation must be considered when increasing VO2 max. The 
increase was caused by an increase in both tidal volume and respiratory rate. Training 
causes an increase in ventilation efficiency. Higher ventilation efficiency means that 
the amount of air ventilation at the same level of oxygen consumption is lower than in 
trained people. Because oxygen demand increases, it will also cause increased ventila-
tion or air requirements in the lungs as a process of adaptation to greater oxygen de-
mand. Some examples of activities or long activities such as running a marathon. 
oxygen to the respiratory muscles will be smaller than the need for oxygen in the 
skeletal muscles. Pulmonary volume can be measured in resting conditions (with the 
exception of tidal volume). Most of these changes can be attributed to the fact that 
training results can have a good effect on lung endurance. Athletes tend to have great-
er diffusion capacity at rest and during training than non-athletes. Diffusion of capaci-
ty per second is not directly affected by training. Greater lung volume in athletes will 
provide greater anatomy to form the alveolar and capillary capillaries. 

2 Methods 

This research is an experimental study with the research design used is quasi ex-
periment design with pre and post-test group design. The population of this research 
is the basketball athletes KONI Pekalongan with research subjects as many as 30 
people with the number of athletes aged 20 years 6 people, 21 years 12 people, 22 
years 4 people, 23 years 2 people, 24 years 6 people.The early activity of this study 
was by asking permission to conduct research to the chairman of the KONI and the 
Chairperson of the Pekalongan Basketball Association as the person in charge as well 
as the field supervisor. Conducted socialization about the research to be carried out to 
KONI basketball players in Pekalongan City. Explain the purpose of the research and 
the procedures for conducting the research to be carried out by basketball coaches and 
athletes. The researcher sets the subject according to the inclusion and exclusion crite-
ria set by the researcher. Sampling selecting athletes who represent the criteria, which 
have been determined by the inclusion criteria and the exclusions discussed in the 
eligibility criteria. Inclusion criteria included age, KONI Pekalongan athletes, willing 
to sample and sign informed consent, subjects with no history of physical abnormali-
ties, subjects without cardiovascular or cardiovascular disease, patients with no struc-
tural abnormalities in posture, no other abnormalities were found. Exclusion criteria, 
namely subjects had posture abnormalities, subjects had a history of cardiovascular or 
cardiovascular disorders, a history of trauma to the vertebrae. The drop out criteria 
include subjects not being cooperative and not fulfilling the scheduled training pro-
gram. Subjects during the study did not regularly follow the research procedures. 

Data analysis includes several tests, namely the Fitness Index score comparison 
test between before and after training on the Harvard Step Test using a non-
parametric comparison test, with the Wilcoxon match pair test. This test aims to de-
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termine the Fitness Index score after the Harvard Step Test. The significance level 
used is α = 0.05. Fitness Index score comparison test data between before and after 
training on the cooper test using the non parametric comparison test, with the Wil-
coxon match pair test. This test aims to determine the Fitness index score after cooper 
test training. The significance level used is α = 0.05. Fitness index score comparison 
test before training in the two groups using the parametric comparison test. This test 
aims to compare the average Fitness Index scores of the Harvard Step Test and 
Cooper Test groups. The significance level used is α = 0.05. 

3 Results and discussions 

Subject characteristics include age, sex, description of the research subjects are 
presented in the following table.  

Table 1. Characteristic of subject 

  Frequency Percent Valid Percent Cumulative Percent 
Valid 20 6 20.0 20.0 20.0 

21 12 40.0 40.0 60.0 
22 4 13.3 13.3 73.3 
23 2 6.7 6.7 80.0 
24 6 20.0 20.0 100.0 
Total 30 100.0 100.0  

 
From the table the number of subjects measured from male and female athletes in 

basketball is 30 athletes with several ages from the age of 20 to 6 people, 21 years 12 
people, 22 years 4 people, 23 years 2 people and 24 years 6 people. 

 
3.1 Pre test and post test harvard step test 

On the results of the measurement to see differences in the results before the ex-
ercise and after the exercises are carried out can be said to have a significant differ-
ence if the p-value (p) obtained is smaller than 0.05 (p <0.05). Based on the analysis, 
the t-count value of -6.552 with a probability value of 0.000 <0.05 shows that there is 
a significant result between pre-test and post-test in the Harvard Step Test. So it can 
be concluded that administering the Harvard Step Test can improve the basketball 
athlete fitness index. 
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3.2 Pre test and post test cooper test   
On the results of the measurement to see differences in the results before the ex-

ercise and after the exercises are carried out can be said to have a significant differ-
ence if the p-value (p) obtained is smaller than 0.05 (p <0.05).  Based on Table pre 
and post test the value of t-count is -6.318 with a probability value of 0.000 p value 
<0.05, this shows that there are significant results between pre-test and post-test on 
the cooper test. So it can be concluded that administering the Cooper Test 12 minutes 
can improve the basketball athlete fitness index. 

 
3.3 Effects of Harvard step test and cooper test on Fitness Indeks 

The cardiovascular system performs work or activities to the maximum to pump 
blood and deliver oxygen to the muscles that contract, the release of adrenaline and 
lactic acid into the blood will increase heart rate. Sports activities will increase the 
work of several different components of the cardiovascular system. during the activity 
the skeletal muscle will increase cardiac output of the heart and blood flow from or-
gans and inactive tissue will be redistributed to the active skeletal muscle. Skeletal 
muscle during exercise will increase cardiac output of the heart and blood flow from 
organs and inactive tissue will be redistributed to the active skeletal muscle. The 
body's response to physical stress carried out gives an increase in Heart Rate, Blood 
Pressure, Stroke volume, cardiac output, ventilation and VO2 max. Heart rate is con-
trolled by two nervous systems, namely parasympathetic and sympathetic. Parasym-
pathetic nerves secrete ACh and decrease heart rate, whereas sympathetic nerves re-
lease norepinephrine and increase heart rate. At rest, sympathetic and parasympathetic 
nerve stimulation is in a balanced state. During exercise, parasympathetic stimulation 
decreases and sympathetic stimulation increases. Stroke volume (SV) is controlled by 
the final diastolic volume, average aortic blood pressure and the strength of ventricu-
lar contractions. The final diastolic volume = if the final diastolic volume increases, 
SV also increases. As the final diastolic volume increases, light stretching of the heart 
muscle fibers will increase the strength of the contractions. [1,8].  

During sports activities blood flow also increases by decreasing the resistance of 
blood vessels to the systemic circulation of active skeletal muscle. Changes in oxygen 
delivery to the muscles during cardiac exercise increase with intensity until the max-
imum VO2 is reached. During exercise, general vasodilation arises due to accumula-
tion of vasodilatory metabolites. This results in decreased peripheral resistance, which 
in turn, strongly increases sympathetic activity through baroreceptor activation. In-
creased sympathetic activity causes vasoconstriction in the visceral organs, where 
vasodilation is predominantly in muscle blood vessels and coronary circulation due to 
local vasodilatory metabolites. Cutaneous blood vessels initially respond to sympa-
thetic activity with vasoconstriction. As exercise progresses, reflex temperature is 
activated and causes cutaneous vasodilation to reduce heat production by muscle ac-
tivity [4,9]. 

In this study the Harvard Step Test and Cooper Test methods provide cardiovas-
cular adaptation responses due to structured and always increasing exercise, so that 
with increased training and activity will provide an increase in the fitness index of 
athletes. Many factors contribute to aerobic fitness, including the maximum capacity 
of the respiratory and cardiovascular system, a larger heart, red blood cells and more 
hemoglobin [10,11]. Genetic influence on muscle strength and muscle endurance is 

22



23 

generally associated with the composition of muscle fibers consisting of red and white 
fibers. Someone who has more is more appropriate to do activities that are aerobic, 
while those who have more white skeletal muscle fibers, are better able to do activi-
ties that are anaerobic. Age affects almost all components of freshness. Cardiovascu-
lar endurance shows a tendency to increase in childhood up to around twenty years 
and reach a maximum at the age of 20 to 30 years [12]. This endurance will decrease 
with age, with a decrease of 8-10% per decade for inactive individuals, whereas for 
active individuals the decline is 4-5% per decade [5,11]. Cardiovascular endurance at 
the age of children, between men and women is not much different, but after puberty 
there are differences. The average young woman has aerobic fitness between 15-25% 
smaller than young men and this depends on their level of activity. But in young 
women athletes who often practice only differ 10% below male athletes of the same 
age in terms of VO2max. Women have 27% fat tissue from body composition more 
than men 15% of body composition [1]. Physical activity greatly affects all compo-
nents of physical fitness, aerobic exercise that is done will increase cardiorespiration 
endurance can reduce body fat [12]. Increased blood pressure in less trained people 
than in untrained people, the effect of breathing exercises on the breasts including 
expanding the area occurs during growth, but not in adulthood. The number of breaths 
per minute is reduced, trained people breathe 6 to 8 times per minute, whereas in un-
trained people as much as 18 to 20 times per minute. Deeper breathing with dia-
phragms. In people who are not trained the diaphragm moves very little. In doing the 
same work, trained individuals breathe in smaller amounts of air, and take in more 
oxygen than untrained individuals. 

4 Conclusions 

Research conducted to determine the fitness results of the Pekalongan City Bas-
ketball Index with the Harvard Step Test and Cooper Test methods is one method that 
can be used to measure the fitness of an athlete. From the initial measurements before 
the two methods were given, the condition of the athletes was at a limit that still need-
ed to be improved. This can be seen from the ability during training and the initial 
measurement results, after adding training activities using the Harvard Step Test and 
Cooper Test methods, it can be concluded that the training results show a significant 
increase in the physical abilities of the basketball athlete. The value obtained for each 
athlete increases, with these results expected to help a trainer to further improve train-
ing and for an athlete to be able to continue to improve endurance. With better or 
increased endurance will reduce the risk of collapse in athletes caused by the inability 
to accept the portion of the exercise or compete. 
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Abstract. Prolonged stress due to fear and uncertainty about Covid-19 
pandemic situation might hamper people's ability to recover and live a 
new normal. However, public mental health during Covid-19 pandemic 
is relatively neglected topic in coronavirus-related study in Indonesia. 
Lacking of theoretical explanation regarding the nature of this issue, 
this article aims to explore conceptual progress documented in interna-
tionally published articles and to identify emerging topics on mental 
health issue and Covid-19 pandemic. We systematically reviewed 52 
scientific articles consisting of original research, observation, literature 
review, letters to editor, and commentaries and concluded seven main 
themes: background and research methods, psychological responses, 
compromised quality of life, the vulnerable groups, well-being promo-
tion efforts, potential of telemental health, and factors influencing well-
being. Despite of limitations due to the method used, the findings may 
inform researchers and practitioners who concern in this issue to do 
similar investigation in Indonesia.  

Keywords: mental health issues, Covid-19 pandemic, systematic litera-
ture review 

1 Introduction 

Covid-19 pandemic becomes a formidable non-natural disaster with seemingly 
no end in the near future. Covid-19 is an infectious disease caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). It firstly emerged from Wuhan, 
China, in late December 2019 and now the outbreak has affected almost all countries 
around the world. World Health Organization (WHO) declared it a Global Public 
Health Emergency since January 30, and a Global Pandemic on March, 11. In only a 
half year, per June 2020, there are more than 450.000 fatalities with more than five 
millions confirmed cases from 216 countries [1].  

In Indonesia, as Covid-19 begins to spread extensively in several provinces, on 
April 13 2020, Presidential Decree Number 12/ 2020 on Stipulation of Non-Natural 
Disasters of the Spread of COVID-19 as a National Disaster was signed by President 
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Joko Widodo [2]. To prevent Covid-19 patients overwhelming medical facilities, 
some local governments implement Pembatasan Sosial Berskala Besar (PSBB)/ 
Large Scale Social Restriction to limit people mobility and suppress virus transmis-
sion. People are told to stay at home and do self-quarantine after travel. Covid-19 
prevention campaigns are so massive in media telling people to frequently wash 
hands, to use facial mask, to keep physical distance in public places, to avoid physical 
contact, and so on. School and workplace are closed for months; students and workers 
do their routines from home. 

Impact of Covid-19 pandemic is devastating either for the infected people nor the 
uninfected by the disease. Medical personels, doctors and nurses, in the frontline of 
war against the virus are constantly under the risk. They must follow strict health 
protocols to avoid getting infected themselves, meanwhile personal protective equip-
ment (PPE) is in shortage. Some must watch death of patients who cannot survive and 
see the grief of families left behind. Society in general is also greatly impacted espe-
cially by restrictive policy to contain the spread of the virus. Cities are under lock-
down. Public places such as schools, markets, offices, and houses of worship, are 
closed. Study and work must be done online from home, creating imbalance in family 
life. People in isolation hardly meet and interact one each other and thus, lose social 
support. Economic activities are halted, leading to increasing number of unemploy-
ment and poverty.  

Initially the spread of Covid-19 is health-related issue, but since it also causes so-
cial and economic disturbances, public mental health becomes a major concern by 
WHO [3]. People‟s well-being are at stake, not only on those who are previously 
healthy, but also those who already have existing mental health conditions. In some 
places, stigmatisation of people with Covid-19 as well as xenophobic attitude toward 
certain ethnic/ religious groups perceived as the source of the disease are alarming 
indications of social unrest. Worsening condition inevitably drives people to experi-
ence considerable degree of negative feelings such as loneliness, despair, fear, and 
worry. Drastic changes in daily life urge people to get ready and adapt to a new nor-
mal, to live together cautiously with the virus.  

As scientists are still racing against the time to create vaccine and find drugs to 
cure Covid-19, mental health issue is considerably a less prioritized research focus. 
However, for long-term importance, anticipation of the impacts of prolonged stress 
experienced by medical personel and general public would be a necessity to help peo-
ple becoming more resilient. In developing countries with weak society safety net and 
underdeveloped health systems, strenghten people from the inside would be a trans-
formative effort. It brings opportunity for people to recover and live a new normal. 

In Indonesia, research on mental health during Covid-19 pandemic is relatively 
low and not studied systematically. Topics of research are dominated by high con-
cerns on bio-chemical, medical and epidemiological aspects of the disease [4–7], 
impact, policy and regulation regarding Covid-19 in health, education, and economic 
sectors [8–15], and factors contributing in Covid-19 occurence and recovery, such as 
weather [16] and sunlight exposure [17]. Therefore, this article tries to address the 
mental health issue during Covid-19 pandemic by conducting a systematic literature 
review. It aims to explore the progress of research and thoughts in this area and to 
map out emerging themes. Hopefully it will bring insights and more comprehensive 
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knowledge for future investigation which would be beneficial for the development of 
theories and practice in Covid-19 related problems. 

2 Methods 

2.1 Literatures Searching and Selecting Procedures 
This qualitative study systematically reviews existing scientific on mental health 

issue during Covid-19 pandemic. A search was undertaken using search engine 
Google Scholar and keywords "mental health and Covid-19" and "Covid-19 in Indo-
nesia". A total of 58 articles were retrieved which are all published in 2020 following 
the outbreak. The source of articles are ranging from journals in psychiatry, psychol-
ogy, public health, medicine, clinical nursing, and forensic science. After thoroughly 
reviewing the contents, six articles were excluded because they are a brief case report 
in particular country. The rest 52 articles consist of original research, observational 
research, literature review, letters to editor, and editorials/ commentary related to 
mental health issues during Covid-19 pandemic. 

 
2.2 Methodology of Literature Analysis 

We conducted content analysis with procedures delineated as follow: 1) reading 
the articles carefully and taking some notes regarding important/ meaningful facts or 
ideas, 2) categorizing emerging themes and clustering them into fewer but broader 
main themes, 3) describing the main themes based on facts and ideas, and 4) summa-
rizing the findings by presenting it using a table. Subsequently, we discuss the find-
ings as conceptual framework for future research agenda. 

3 Results and discussion 

Table 1. Outline of Findings 

No. Main Themes Sub Themes 
1. Background and 

research methods 
on Covid-19-
related mental 
health issue 

(1) Investigation of the nature of mental health problems as 
impacts of Covid-19 

(2) Proposed methods to study mental health during Covid-19 
pandemic 

(3) Research questions regarding mental health and Covid-19 
pandemic 

2. Psychological 
responses to 
Covid-19 

(1) Contextual factors behind psychosocial stress 
 Social restrictive policy (quarantine, social 

distancing, self-isolation) 
 Disruption in education, economic, and work life. 

(2) Kinds of psychosocial responses to Covid-19 
 Emotional reactions 
 Unhealthy behavior 
 Non-compliance behavior 

3. Compromised 
quality of life as 

(1) Dysfunction in social life (stigmatization, xenophobia, 
mass hysteria, & panic buying) 
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side effect of 
Covid-19 measures 

(2) Dysfunction in family life (domestic/ familial violence) 
(3) Decreased well-being on children and adolescent due to 

school closures 
4. The vulnerable 

groups 
(1) Groups vulnerable to mental health problems during 

Covid-19 pandemic 
 People with direct/ indirect contact with the virus 

(patients and their relations) 
 People with physical & psychological existing 

condition (physical or mental illness) 
 Healthcare workers (doctors, nurses, & volunteers) 
 People exposed misinformation in media 

(2) Group vulnerable to risks from Covid-19 restrictive 
measures 
 Older and young people 
 Women 
 People of East Asian ethnicity 
 People with mental health problems, disability, or 

whose use substance or in recovery 
 People with reduced communication ability 
 Homeless people 
 People in institutions or criminal justice system 
 Workers with unsettle contract or on low income 
 Undocumented migrants 

5. Well-being 
promotion efforts 

(1) Efforts in individual level 
(2) Efforts in group/ organizational level 
(3) Efforts in societal level 

6. Potential of 
telemental health 

(1) Application of digital technology to deliver mental health 
services 

7. Factors influencing 
well-being during 
Covid-19 pandemic 

(1) Experience of getting infected or under risk of getting 
infected 

(2) Government communication and public perception 
(3) Gender, relation with infected patient, history of medical 

problems, and occupation 
(4) Protective factors 

 
3.1 Background and Research Methods on Covid-19-Related Mental Health 
Issues 

Concerns about mental health issues during Covid-19 arise from observation of 
people behaviors as response to the disease as a threat. In early weeks of pandemic, 
media reported several phenomena, such as mass panic buying and increasing xeno-
phobia (accusation and assault) toward Chinese-looking people in several coutries. 
Public expressions characterized by anxiety and feeling unsafe are considered the 
early signs of mental health issue entailing Covid-19 outbreak. Negative societal be-
haviors are rooted in people's responses to fear and intolerance of uncertainty. Uncer-
tainty alarms people to behave in extreme way in order to reduce feared uncontrolla-
ble situations. Also, when cause, progression, and outcome of the disease are not yet 
clear, misinformations are virally spread in social media and these lead people to posit 
close-minded attitute to deal with situation [18].  

It takes some times for scientists starting to give more scrutiny on the nature of 
the problems as more incidents happened like suicide and self-harm [19,20] and fami-
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ly violence [21,22]. Later survey research on population hardest hit by the outbreak at 
that time such as in China and Italy and on high risk groups such as healthcare work-
ers, shows increasing cases of stress, anxiety, and depression [23,24]. Covid-19 pre-
cautionary measures such as self-isolation, quarantine, and social distancing/ re-
striction to general population cause environmental changes and subsequently, unin-
tended psychological impacts [25,26]. The scale of the problem are so widespread and 
calling for action to set out long-term strategies.  

Mental health research is very encourged to support the mitigation effort. Various 
attempts are conducted to describe, understand and predict the progress of the issues, 
even though still in fragmented way by researcher around the world. First, by doing 
extensive literature review to find insights from previous mental health studies related 
to outbreaks in the past (e.g SARS, and MERS). Second, using survey (non-
experimental quantitative study) to observe and monitor psychological needs and 
trend of mental health status of general population directly or indirectly affected by 
Covid-19. Surveys relied on self-report and may be conducted online utilizing surveil-
lance application provided by government to be downloaded by citizens. Third, using 
qualitative approach to probe individuals„ experience living under social restriction 
and having to cope with socioeconomic effects of the policies used to manage the 
pandemic. Qualitative research is also useful to understand causal mechanisms asso-
ciated with poor mental health and identify souces of support available or protective 
factors [26]. Findings from multidisciplinary research would later be crucial infor-
mation for intervention programs.  

Several research quastions are proposed by Holmes [26]: 1) What is the effect of 
Covid-19 on risk of anxiety, depression, and other outcomes, such as self-harm and 
suicide? 2) What is the optimal structure for a mentally healthy life during the out-
break and the period of social restriction? 3) What are the mental health consequences 
of the Covid-19 lockdown and social isolation for vulnerable groups, and how can 
these be mitigated under pandemic conditions? 4) What is the effect of repeated me-
dia consumption about Covid -19 in traditional and social media on mental health, 
and how can well-being be promoted? 5) What are the best methods for promoting 
well-being and adherence to behavioural advice about Covid-19 while enabling men-
tal wellbeing and minimising distress? 

 
3.2 Psychological Responses to Covid-19 

Covid-19 pandemic affects individuals and overall society through several mech-
anisms: economy effects, social distancing and isolation, family relationship, health-
related behavios, disruption of social services, disrupted education and transportation, 
social disorder, and psychosocial effects [25,27]. Social restrictive policy (social dis-
tancing and isolation) drastically is altering what is familiar and complicating various 
aspects of daily life [25]. Social distancing may cause loss of income for many people 
in several ways. Some people may work at home, but some others lose their work 
completely. For those who work from home, school closures require them to provide 
childcare. This harshly affects family with low income and single parent. Low income 
increases psychosocial stress and those who are already poor will be worstly hit [27]. 

Social and economic changes due to public health emergency drive the psycho-
social effects of Covid-19. These effects can range from emotional reactions (e.g. 
elevated stress, anxiety, and depression), unhealthy behaviors (e.g. substance use, 
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violance, and panicking) , and non-compliance to public health instructions (e.g. re-
fuse to do self-isolation/ social restriction or to wear face mask) [28,29].  

Even though Covid-19 mortality rate is lower than other respiratory diseases such 
as SARS and MERS, the fear of getting affected are prevalent in the mind of millions 
people around the globe. The fear does not solely originate from the life threatening 
disease. Multidimensional impacts of the disease, such as huge economic losses, the 
burden of quarantine and self-isolation, travel restriction, and strict monitoring and 
screening also play roles in shaping people‟s mind during pandemic. In addition, wide 
spread misinformation and misinfodemics in social media stir people to feel anxious 
[30]. Due to long-term destabilized mental health, increasing level of loneliness, de-
pression, harmful alcohol and drug use, self-harm, suicidal behavior are expected to 
occur and anticipated [31]. Extreme fear and uncertainty, lowere perceived health, 
negative societal behavior, health risk behavior, and mental disorder are other psycho-
social effects of Covid-19 that should be examined attentively [31,32]. 

Psychological responses to the impacts of Covid-19 has a unique role in shaping 
attitude and behavior. People's psychological reactions toward Covid-19 pandemic 
play critical role in adherence to public health measures and ability to cope with the 
threat of infection. Inadaptive psychological reactions to pandemic may lead to mala-
daptive behaviors, emotional distress and defensive responses such as rejecting vac-
cination. Without proper psychological intervention in community, this would lead to 
increased risk of infection [33]. Among adaptive psychological reactions is functional 
fear of Covid-19 (fears about contracting the virus, feeling personally at risk of infec-
tion) which significantly predict risk-mitigating behaviors [34]. 

 
3.3 Compromised Quality of Life as Side Effect of Covid-19 Measures 

Strict measures taken by authority to control pandemic might reduce the spread 
of Covid-19, but at the expense of people‟s quality of life. The Covid-19 pandemic is 
getting beyond a just medical phenomena; it disrupts normality and causes social 
dysfunction. It is indicated by the presence of stigma, xenophobia, mass hysteria, and 
panic behavior. In the early days of pandemic, people are reported panicly buying 
medical and daily stuffs causing shortage of supplies in markets [30].  

Problem related to family dysfunction arises in the form of increasing domestic/ 
familial violence during quarantine period. This problem is paradoxical to govern-
ment effort keeping society safe from Covid-19 outside but unintendedly confining 
children, women, and elderly in a dangerous situation with the abuser inside the house 
[22,35]. For people living with abusive relationships, staying at home is not safe at all 
and going outside provides relief and opportunity to look for help. Restrictive meas-
ure of pandemic indirectly causes unemployment, reduced income, limited resources, 
and limited social support. Those problems are likely combined in the household and 
subsequently become risk factors for family violence [21,22,36]. 

For children, decreased quality of life may link to the closures of school and 
campus. For children and adolescents with mental health needs like depression and 
autism, school closure means a lack of access to the resources they usually have 
through school such as peer-support group, psychological services, and school rou-
tines. For college and university students, souces of stress are related to dormitory 
evacuation and cancellation of anticipated important events such as final exam and 
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graduation ceremonies. After graduation, they are anxious about job market they are 
prepared for [37]. 

 
3.4 The Vulnerable Groups 

The pandemic of Covid-19 affects everyone, but the impact on some groups or 
communities may be greater. Vulnerable groups are those who suffer direct impact of 
Covid-19 or indirectly affected by Covid-19 via responses to Covid-19 precautionary 
and mitigating measures. It is important to continue giving support to these groups 
who may experience mental health and psychosocial effects of Covid-19 pandemic: 1) 
those who have been directly/ indirectly in contact with the virus, 2) those who are 
already vulnerable to biological or psychosocial stressors, 3) health professional be-
cause of higher level of exposure, and 4) people who are following bad news in media 
[38]. 

In general population, there are 13 groups of people at particular risk from re-
sponses to Covid-19: 1) older people (at highest risk of severe Covid-19, especially 
those who live alone and not adept to use online communication), 2) young people 
(affected by societal disruptions in education or work sectors, most at risk of poor 
employment in longer term), 3) women (especially those who play role in childcare 
during school closure and potential to be victims of family violence), 4) people of 
East Asian ethnicity (due to xenophobia and social stigma as the pandemic is associ-
ated with China), 5) people with mental health problems (at risk of social isolation), 
6) people who use substance or in recovery (at risk of relapse or withdrawal), 7) peo-
ple with disability (affected by disrupted social services), 8) people with reduced 
communication ability (including those who have learning disability and limited liter-
acy hampering ability to receive information and messages in media), 9) homeless 
people (may be unable to self-isolate and affected by disrupted social services), 10) 
people in criminal justice system (may be unable to self-isolate in prison setting or 
contact family), 11) undocumented migrants (may have no access or be reluctant to 
get to health services), 12) workers with unsettle contract or self-employment (at 
highest risk of losing work and have no income), 14) people on low income (already 
have poor health and insecure work), and 14) people in institutions (who live together  
in care homes or special need facilities) [27].  

Unquestionably, health-care workers in hospitals or clinics, volunteers, and social 
service personnel are vulnerable to experience psychological break down while ful-
filling their duties. Healthcare workers especially are reported experiencing insomnia, 
burnout, depressive symptoms, and post-traumatic stress disorder [30,39–42]. Com-
pared to non-clinical staff in hospital, front line medical staff with close contact with 
infected patients were 1.4 times more likely to feel fear, twice more likely to suffer 
anxiety and depression [43]. Working under extreme pressures and shortage of per-
sonal protective equipment/ PPE, doctors may be unable to balance their own physical 
and mental health care and with those of patients due to duty [24,44]. Doctors are 
likely to experience moral injury, a psychological distress that results from actions 
which violate moral or ethical code. Unattended moral injury may lead to PTSD or 
depression, while providing support before, during, and after the incident may help 
them to gain psychological growth [44]. 

31



32 

Eight sources of anxiety on healthcare professionals are identified as follow: 1) 
access to appropriate personal protective equipment/ PPE, 2) being exposed to Covid-
19 at work and bringing the infection home, 3) not having rapid access to testing if 
they develop Covid-19 symptoms and concomitant fear of propagating infection at 
work, 4) uncertainty that their organization will support/take care of their personal 
and family needs if theydevelop infection, 5) access to childcare during increased 
work hours and school closures, 6) support for other personal and family needs as 
work hours and demands increase (food, hydration, lodging, transportation), 7) being 
able to provide competent medical care if deployed to a new area (eg, non-ICU nurses 
having to function as ICU nurses), and 8) lack of access to up-to-date information and 
communication [45]. 

The vulnerable groups are including those who endure quarantine for prolonged 
duration and with mental illness too [30,46,47]. Covid-19 pandemic measures such as 
area lockdown and personal hygiene instructions are likely to increase new onset 
Illness Anxiety Disorder in general population. On Obsessive Compulsive Disorder 
patients, especially those who have washing compulsion, their existing condition are 
likely getting worse. Disrupted daily routine and social rhythm increase stress level 
and may exacerbate people with depressive symptoms and chronic insomnia. [46]. 
Other vulnerable group are people with certain physical conditions such as Parkin-
son‟s Disease [48] and pregnancy [49]. Women in second and third trimester of preg-
nancy who have no worry about their health before pandemic are reported experienc-
ing heightened health anxiety regarding their older relatives, their other children, their 
unborn baby, and their own health [49]. 

Lastly, patients and family members of infected patients are vulnerable too. Their 
experience are lacking exploration in previous literatures and their stories are less 
exposed in media too due to tendency to view mourning as a privat matter. Grief is a 
normal mourning that occur when death is expected. Grief is the most prevalent emo-
tional response experienced by families left behind as common reactions after a loss. 
Grief is often accompanied with anxiety and depression or guilt and self-blame, and 
these contribute negatively to the quality of dying experience. Dynamic of grief on 
family members is related to social distancing/ isolation and inability to give proper 
funeral and burial for deceased patients [50]. 

 
3.5 Well-Being Promotion Efforts 

Human-being has capacity to resilience so that most of affected people do not 
succumb to psychopathology during Covid-19 pandemic. People may find new 
strenght and experience personal growth as a result of adversity [29]. Normalization 
can be promoted through several ways: First, in individual level by 1) educating pub-
lic about common stress responses like insomnia, panic attacks, health-related anxie-
ty, fear of illness, increasing use of substance, irritability, isolation, and aggresion and 
2) encouraging health-promoting behaviors and stress coping/ self-care methods such 
as sleep hygiene, activity scheduling, exercising, social connections, avoiding social 
media, and relaxation techniques [30].  

Second, in group/ organizational level by 1) empowering family with knowledge 
about how to support and take care of its members, to facilitate social connection with 
significant others in isolation and loneliness [30], 2) integrating psychological inter-
vention into health-care systems and communitity, and 3) providing psychological 
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guidance in work place especially hospital to attend emotional well-being of 
healthcare workers [40,51] as well as daily basic needs such as food, drink, rest facili-
ties, and adequate PPE [42]. 

Third, in societal level by putting focus on people‟s mental health by infusing op-
timism and hope in mass communication practice [30,33,39]. Public health messages 
are suggested to focus on duties and responsibilities toward family, friends and fellow 
citizens with concern to the greater good [47].  

 
3.6 Potential of Telemental Health 

Digital technology begin to be applied in the effort of mitigating mental health is-
sues during Covid-19 pandemic. Telemental health is the use of information and 
communication technology to provide mental health care remotely through for exam-
ple video conferencing. Telemental health, tele-psychology, tele-psychiatry, or e-
health are new field of collaborative research between psychologists/ psychiatrists, 
digital technology experts, and computer scientists [32,52].  

Telemental health technology can bridge the gap in practices of psychology and 
psychiatry which now are discouraged to be carried out face-to-face [32]. When peo-
ple have to minimize unurgent trip to hospital, the use of technology for communica-
tion is increasing. Psychological service goes online is becoming alternative trend, for 
example in a successful case of treating children and adolescents with eating disorders 
during Covid-19 pandemic in Singapore [53]. To ensure continuity of mental health 
service and care, video conferencing psychotherapy and internet interventions are 
among alternative solutions, despite of their weaknesses due to the nature of comput-
er-mediated communication. Previously, online therapy is doubted and never fully 
integrated into normal part of routine care practice. Covid-19 pandemic thus becomes 
catalyst for wider acceptance and adoption of online approach by mental health pro-
fessionals [54]. 

 
3.7 Factors Influencing Well-Being during Covid-19 Pandemic 

Well-being during Covid-19 pandemic is measured through whether mental 
health problems such as stress, anxiety, and depression are present on individuals, and 
how it affects their functioning in daily life/ quality of life. Poor well-being is indicat-
ed by the increase of mental/ psychological distress. We found several factors affect-
ing people„s of well-being: 

a Experience of getting infected or under risk of getting infected. A study in China 
found that prevalence of depression is increasing in patients of Covid-19. 
However, both patients suffering Covid-19 and public in general together 
showing higher prevalence of depression comorbid with anxiety than 
individuals under quarantine. Depressed mood, somatic symptom, and anxious 
behavior indicated by becoming easily annoyed are reported in both groups too 
[55]. People under quarantine seemingly feel saver. Other than depression and 
anxiety, some people are reported to feel helpless, horrified, and apprehensive 
as well as increased stress from work [56]. 

b Government communication and public perception. Public perception of an 
insufficient government response in handling the pandemic is associated with 
lower mental well-being. People who perceive their government are in control 
as showed in capability to put strong actions (for example, announcing a 
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nationwide lockdown) are more satisfied and thus have better mental well-being 
[57]. In other research in China, there is no immediate negative psychological 
effect of quarantine or no quarantine. Negative psychological consequences tend 
to raise from dissatisfaction with control measures implemented by the 
government. Poor communication causes failure ensuring the public that the 
quarantine or social restriction is acceptable and tolerable experience [58]. 

c Gender, relation with the infected patient, history of medical problems, and 
occupation. From a study conducted in Italy, being female was associated with 
higher levels of depression, anxiety, and stress. Having acquaintances infected 
was associated with increased levels of both depression and stress. History of 
stressful situations and medical problems was associated with higher levels of 
depression and anxiety. Having a family member infected and young person 
who had to work outside their domicile were associated with higher levels of 
anxiety and stress. [59]. 

d Protective factors. During Covid-19 pandemic, uncertainty and unpredictability 
in situation cause negative psychological impacts. However, some protective 
factors are found playing big role in moderating its severity and alleviating 
negativity: High confidence in medical personnel, perceived survivability, 
perceived low risk of infection, stisfaction with health information, and 
capability to implement personal precautionary measures [23]. 
 

3.8 Discussion 
This literature study tries to fill the theoretical gap regarding Covid-19-related 

mental health issue. Through rigorous reading on international scientific literature, the 
thematic findings may inform researchers and mental health practitioners who con-
cern with the issue specifically in Indonesia about how far the scientific endeavor has 
been going. We found seven main themes in literatures: background and research 
methods, psychological responses, compromised quality of life, the vulnerable 
groups, well-being promotion efforts, potential of telemental health, and factors influ-
encing well-being. One of the themes, psychological responses to Covid-19, is ex-
pected and might seem familiar to those dwelling with mental health issue during a 
period of disaster in general. However, many emerging themes are novel to the recent 
Covid-19 outbreak.  

Experiencing emotional distress such as fear, enxiety, and depression is a normal 
response people might show during disaster period and as the time goes, they would 
bounch back, adapt themselves, and continue living. It is mentioned that most people 
will not succumb into psychopathology after disaster [29]. However, in the context of 
Covid-19 pandemic, some factors should be taken into consideration because it is not 
like any other disaster in scale, duration, and severity in society. Natural and man-
made disasters in general usually happen in only certain locality and with clear time 
of ending. Higher level of severity are experienced mostly by people directly impact-
ed by the disaster. It gives chance for other unaffected community to give supports for 
the affected, so that general society may recover and turn to normal again. In compar-
ison, Covid-19 pandemic is so widespred and left only few countries unaffected. The 
end of the pandemic is uncertain due to the absense of vaccine and countries are still 
struggling to contain its spread. In term of severity, millions people are directly af-
fected as positive patients, while millions other are affected by its socially restrictive 
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mitigation measures. Covid-19 pandemic thus is no longer health phenomena since it 
causes huge social and economic disturbances. 

This nature of Covid-19 pandemic explains why there are many vulnerable 
groups whose well-being must be supported by mental health system. Those groups 
are classified into two main groups: group of people who experience psychosocial 
effect of Covid-19 pandemic and those who are at high risk from precautionary 
measures to Covid-19. The second group experinces compromised well-being both in 
societal and familial level. It would be necessary to conduct follow up studies to ex-
plore and identify psychological needs of each groups and to give psychological in-
terventions as support for their recovery. This applied approach is still lacking origi-
nal research. Several articles discussed well-being promotional efforts as commentary 
and suggestion for stakeholders. As Covid-19 pandemic happened in digital era, there 
is a growing interest to develop telemental health or the use of digital information and 
communication technology to deliver mental healthcare services such as psychother-
apu and counselling. This alternative is promising as Covid-19 pandemic becomes the 
unexpected catalisator. Development of telemental health would be the next research 
interest in mental health science. 

Reflecting on this progress, many studies can be done in Indonesia. In compari-
son to the other worst hit countries by coronavirus such as China, Iran, India, Italy, or 
United States of America, Indonesia has unique cultural situation in the region of 
South East Asia. Like other countries, Indonesia also experiences economic downturn 
due to the pandemic. However, its society presumably shows more resilience and 
embraces the new normal quite easily. From observation of Indonesian social life, 
people are rushed to come back to their previous routine after Large Scale Social 
Restriction is relaxed in some locals with exception in only few sectors such as educa-
tion. Hyphothesized, religious beliefs may play big role in shaping Indonesians„ mind 
so that they cannot be fearful or depressed any longer. Religious beliefs eases their 
emotional distress even though from scientific standpoint, it is discouraged because it 
may reduces alertness. 

This literature study gives many insight for directions of future research especial-
ly in Indonesia. Using literature study, researcher may be able to find temporary an-
swer based on available evidence before focusing it to a research question [60]. How-
ever, the results are challenged by several limitation especially in recent literature 
study. First, this study might not cover all available sources because researchers do 
not have access to any research database. The articles are searched using general 
search engine Google Scholar. Some articles were declined due to purchasing 
requierment. Second, the quality of findings is limited due to the quality of the 
sources which are dominated by commentary and observation articles. Despite of 
valuable informations found, they are lacking empirical evidence. Third, the findings 
are not free of subjectivity in the content screening process. The articles were re-
trieved from a vast array of scientific journal, from medicine to forensic science 
which are beyond both researchers„s field of study (respectively, management and 
psychology). It is highly probable that some important facts are missed out. 
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4 Conclusion 

Covid-19 pandemic has attracted attention of many health professionals, psy-
chologists, and psychatrists who concern with the mental status of effected popula-
tions around the world. Mental health issues are stem from inadaptive psychosocial 
response, especially those are are classified into vulnerable groups, ranging from 
emotional reactions, unhealthy behaviors, and non-complience to public health in-
structions. Efforts to promote well-being are suggested to be implemented in individ-
ual, group/ organizational, and societal level, which some begin to utilize digital tech-
nology. There is a need for more investigation in Indonesian context, either in form of 
prelimineary or follow-up study about: the effect of Covid-19 on heightened risk of 
psychological problems, the consequences of restrictive measures for vulnerable 
groups, the effect of media exposure, the structure and dynamic of mentally healthy 
individuals, the intervention to promote well-being, or the role of culture and religion 
in the response of Covid-19. The findings would be beneficial to help mitigating the 
consequence of pandemic and to support Indonesia society to enter the new normal in 
adaptive way. 
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Abstract. During pregnancy the mother has mood changing or increased 
anxiety which can make the mother stressed. Belly breathing techniques 
and positive affirmations can be an alternative for pregnant women to 
reduce stress levels. The design of this study was a quasi experiment 
with a non randomized pretest posttest with control group design. A to-
tal of 40 respondents domiciled around Public Health Center of Kali-
manah, Padamara, and Purbalingga were divided into intervention and 
control groups. Stress level evaluated with DASS-42 and cortisol eval-
uated with serum blood (3 cc). The p-value (wilcoxon) before and after 
the treatment showed the treatment of belly breathing techniques and 
positive affirmation can affect stress and cortisol in the pregnant wom-
en significantly. Belly breathing techniques and positive affirmations 
can be suggested to be material in the class of pregnant women so the 
pregnant woman more calm, more comfortable, has a positive and con-
fident during her pregnancy. 

Keywords: belly breathing, positive affirmations, stress, cortisol 

1 Introduction 

During pregnancy, some pregnant women has psychological or mental changing 
[1]. Pregnancy woman has stress because of unbalance estrogen and progesterone 
hormones that can make uncomfort pregnancy such as mood swing, anxiety, fear and 
panic [2–4]. Stress is triggered by the mother's concern about her condition such as 
fear of miscarriage, fetal development is not appropriate, fear of labor, fear of not 
being able to normal delivery, too often hear negative experiences other people's and 
pain during deliver the baby [1,5]. 

Stress is a condition where the body's response is not specific to anything [6]. 
Stress affects a person's psychology, nervous system, endocrine and immune system 
[7]. Stress in pregnant women can affect the baby, depression during the puerperium 
and increase high blood pressure [8,9]. In the world, the incidence of high blood pres-
sure during pregnancy is around 10% [10] whereas in Indonesia, high blood pressure 
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in pregnant women has 27.1% [11]. High blood pressure in pregnant women increases 
the risk of preeclampsia and eclampsia [12]. In addition, stress causes the mother to 
have insomnia. 

Some factors can cause stress of pregnant women such as worries, have negative 
thoughts about themselves, worrying care for babies properly and having negative 
recordings because they often hear fear stories of labor [1,2]. Stress in pregnant wom-
an will produce corticotropin in hypothalamus and stimulate the production of adre-
nocortopin and release cortisol [8,13]. Non-pharmacological therapies can help preg-
nant women reduce their stress levels include pregnancy exercise, prenatal yoga, lis-
tening Al-Qur'an murotal and SEFT (Spiritual Emotional Freedom Technique) [4]. 
However, there are other therapies such as relaxation of breath and positive affirma-
tions can be alternative for pregnant women to reduce stress levels. According to 
Ilmiasih research, pregnant women will relax and comfortable, reduce anxiety when 
practice breathing relaxation and positive affirmations to themselves consistently. 
When relaxed, the body releases serotonin hormones and endorphins, so all nervous 
system balance [3]. 

2 Materials and methods 

Research in this study use quasi experiment with a non-randomized pretest post-
test with control group design. Subject was chosen based on the criteria of the re-
searcher, sample was taken by non-randomized sampling method, purposive sampling 
technique and after the subject was selected, the researcher divided respondents into 
control and intervention group. 

This research was conducted in Kalimanah, Padamara, Purbalingga Public Health 
Center working area. Respondents in this study were pregnant women 20 - 35 years 
old, 28-36 weeks gestational age. Measurement of stress levels using Depression 
Anxiety Stress Scale (DASS 42) questionnaire. DASS 42 consists of 42 question 
items covering three sub-variables physical, emotional and behavioral. Based on 
Cronbach’s Alpha DASS 42 has a value of validity and reliability of 0.91. Stress cat-
egories in DASS 42 are divided into five categories: normal, mild, moderate, severe 
and very severe. Measurement of respondent's serum cortisol level was stored and 
analyzed in the laboratory of GAKI Faculty of Medicine, Diponegoro University, 
Semarang. 

Researchers gave intervention belly breathing techniques and positive affirma-
tions 4 times in 2 weeks with 20 minutes duration. Intervention group receive belly 
breathing techniques, positive affirmations and counseling, information education, 
while the control group only get counseling, information and education. 

 

41



42 

3 Results 

3.1 Giving Belly Breathing Technique and Positive Affirmation of Stress in 
Pregnant Women 

Based on results in this research pre-intervention average of stress level 16.70 
and control group 15.85. Post intervention averaged 8.15 and control group 15.15. 
Stress levels in intervention and control groups decreased, p-value (wilcoxon) before 
and after treatment of belly breathing techniques and positive affirmations have 
<0.05, it means there are significant differences before and after treatment of belly 
breathing techniques and positive affirmation. 

Table 1. Giving Belly Breathing Technique and Positive Affirmation of Stress in Pregnant 
Women 

Variabel 
Group  

Intervention 
Mean±SD 

Control 
Mean±SD 

p value 

Stress Pre  16,70±2,6 15,85±1,1 0,82** 
 Post 8,15±3,6 15,15±2,1 0,00** 
p-value  0,00* 0,00*  
 ∆ 8,55±3,2 0,70±2,0 0,00** 

*Wilcoxon 
**Mann Whitney 

3.2 Giving Belly Breathing Technique and Positive Affirmation of Cortisol 
Hormone Levels in Pregnant Women 

Based on result of cortisol hormone levels is 136.95 for pre intervention and 
111.40 for post intervention, while control group pre-intervention was 111.15 and 
104.50 for post intervention. The p value (wilcoxon) before and after treatment of 
belly breathing techniques and positive affirmations have a value <0.05, it means 
concluded that there are significant differences before and after treatment of belly 
breathing techniques and positive affirmation of cortisol hormone. 

Table 2. Giving Belly Breathing Technique and Positive Affirmation of Cortisol Hormone 
Levels in Pregnant Women 

Variabel 
Group  

Intervention 
Mean±SD 

Control 
Mean±SD 

p value 

Cortisol Pre  136,9±37,0 111,4±74,0 0,82** 
 Post 111,1±27,1 104,5±66,0 0,00** 
p-value  0,00* 0,00*  
 ∆ 25,8±23,1 6,9±25,3 0,00** 

*Wilcoxon 
**Mann Whitney 
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4 Discussions 

4.1 Giving Belly Breathing Technique and Positive Affirmation of Stress in 
Pregnant Women 

Based on results in this study, belly breathing techniques and positive affirma-
tions 4 times in 2 weeks with a duration of 20 minutes in pregnant women can affect 
stress levels of pregnant women. The p-value (wilcoxon) before and after treatment 
belly breathing techniques and positive affirmations have a value <0.05, so it means 
concluded that there are significant differences before and after treatment of belly 
breathing techniques and positive affirmation of stress. Mann Whitney test results on 
the two groups in pre-test obtained 0.820 results which can be interpreted there is no 
difference between the two groups before treatment and the results of post-test results 
obtained 0,000 which means there is a difference between the two groups after treat-
ment. 

Pregnancy causes many physical and psychological changes; this is due to hor-
monal changes in pregnant women. Psychological changes such as worry by changes 
in body shape, worry that the fetus is born in abnormal condition, fear, anxiety and 
stress. Family support internally and externally can cause pregnant women to worry 
excessively, fear and stress, especially the third trimester because mother and family 
wait the baby [14]. 

Belly breathing teaches pregnant women to breathe deeply and exhale slowly 
[15]. Belly breathing takes maximum air and toxins from the lungs and helps oxygen 
to the lungs. When breathing deeply and regularly, breathing will slower so pulse and 
heart beat also decrease [16]. Belly breathing increase alveoli ventilation, reduce 
stress both physically and emotionally which can help reduce pain and anxiety [15]. 
Results of this study showed the group given belly breathing techniques decreased 
stress in the intervention group. This means that the breathing relaxation technique 
can maximize oxygen entering the lungs, make breathing slow and reduce stress in 
pregnant women. Stress in pregnant women caused by physical factors such as forced 
physical exercise, sound environmental conditions, air pollution, temperature, radia-
tion, food consumed, additives and trauma [17]. Besides the source stress is also ob-
tained from daily problems [18]. Same with Makwa and Hidayati's research that 
breathing relaxation helps reduce stress levels, makes the body more comfortable and 
reduces negative emotions [19]. 

Besides belly breathing techniques researchers also gave positive affirmations to 
pregnant women. According to Dr. Carmen Harra clinical psychological expert, posi-
tive affirmations can affect the universe, when word comes out in the form of sound, 
waves to the universe, penetrate the air and become real. When speaking "I am 
healthy" universe will give the ability to do that. Affirmations can affect the subcon-
scious mind and give suggestions to yourself [14]. 

Researchers gave positive affirmations such as "My pregnancy is healthy", 
"Strong membranes", "Placenta healthy", "Smooth delivery", "When the contraction 
came, I always smile" with the aim of giving positive energy to pregnant women to 
reduce anxiety and stress. The results of this study mention the intervention group 
greater reduction than control group who have not positive affirmation treatment. 
Accordance of Indrayani and Sumarni's research, self-affirmation is effective to re-
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duce level of anxiety that can cause stress in the mother, positive thoughts can expe-
dite blood flow so that stress can be reduced [20]. 

4.2 Giving Belly Breathing Technique and Positive Affirmation of Cortisol 
Hormone Levels in Pregnant Women 

Based on results of this study the p-value (wilcoxon) before and after the treat-
ment of belly breathing techniques and positive affirmations <0.05. Mann Whitney 
test results on the two groups in pre-test showed 0.010 results which can be interpret-
ed that there are differences between the two groups before treatment and the results 
of the post-test results obtained 0.149 which means there is no difference between the 
two groups after treatment, so it can be concluded that there are differences signifi-
cant between the two groups after being given an intervention. 

Relaxation during pregnancy significantly reduce stress levels in pregnant wom-
en by blood pressure, pulse, decreased cortisol levels [21]. High cortisol hormone 
levels in the body can affect immune system, brain memory disorders, depression, 
osteoporosis, high blood pressure and insulin resistance [22]. Belly breathing tech-
nique is one of the relaxation techniques can be performed by pregnant women. 

Belly breathing techniques and positive affirmations was given 4 times in 2 
weeks with a duration of 20 minutes in pregnant women affect cortisol hormone lev-
els in pregnant women. Results of Lestari's, Ahmad and Prasanto research doing deep 
breathing routinely can help lower blood pressure and helps reduce cortisol levels in 
the body [23]. Belly breathing can improve the parasympathetic system, provide a 
calming effect and stimulate the release of oxytocin and reducing cortisol [24]. 

The results showed that there were differences in cortisol hormone levels before 
being given an intervention and there was no difference after being given an interven-
tion, there was a selective decrease but it was possible not because of the intervention 
given. Based on research Maulia and Ambarwati breath relaxation 3 times a day with 
a duration of 15 minutes can reduce blood sugar levels so that stress decreases and 
affects cortisol hormone levels [25]. In this study the breathing technique was only 
carried out for 10 minutes. Less intense duration may be one of the factors causing a 
significant decrease in cortisol. 

Positive affirmations are affirmation to yourself to get rid of negative beliefs that 
exist in the subconscious mind [26]. Positive affirmations prepared for pregnant 
women to have physical and mental health which motivating, inspiring, providing 
support, changing perspectives, affecting the body, soul and mind to become daily 
behavior [27]. Andriyani research results, positive affirmations help reduce tension, 
sleep more soundly, stay relaxed, reduce feelings of worry about bad things so that 
the brain center of emotions (hypothalamus) control neuroendocrine, including corti-
sol [28]. Although the results of this study have not shown a significant decrease in 
cortisol hormone levels, other references continue positive emotional responses, a 
calmer self will make the hypothalamus decrease CRF secretion, a decrease in CRF 
stimulates a decrease in ACTH and has an effect on decreasing cortisol secretion [29]. 

Cortisol regulation can be improved when opioids, serotonin and GABA in 
amygdala be regulated by the activity limbic system that affected by positive affirma-
tions, so pregnant woman feeling comfortable [14]. This is different with the results 
of this study where cortisol levels have not dropped significantly, this is possible 
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when giving positive affirmations that pregnant women are not focused and not af-
fected limbic system in the amygdala (cortisol) [30]. 

5 Conclusion 

Based on the results of this research belly breathing techniques and positive af-
firmations have effect on stress and cortisol hormone levels in pregnant women, it can 
be concluded that belly breathing techniques and positive affirmations 4 times in 2 
weeks with a duration of 20 minutes effect on stress reduction and cortisol levels in 
pregnant women. Researchers combine other non-pharmacological interventions, 
increasing the duration of intervention to make it more effective in reducing stress and 
cortisol levels in pregnant women. 

 

References 

[1] Aziz NA, Margaretha. Strategi Coping Terhadap Kecemasan Pada Ibu Hamil dengan 
Riwayat Keguguran di Kehamilan Sebelumnya. J Ilm Psikol Terap. 2017;05:200.  

[2] Kuswandi L. Hypnobirthing: A Gentle Way to Give Birth. Jakarta: Pustaka Bunda; 2013.  
[3] Ilmiasih R. Pengaruh Teknik Hypnorbirthing Terhadap Tingkat Kecemasa Ibu Hamil 

Pada Masa Persiapan Menghadapi Persalinan. 2017;93–100.  
[4] Susilowati T, Pramana N, Muis SF. Non-Pharmacological Intervention on Anxiety 

Primigravida. J Ilm Permas J STIKES Kendal. 2019;9:181–6.  
[5] Larasati IP, Wibowo A. Pengaruh Keikutsertaan Senam Hamil Terhadap Kecemasan 

Primigravida Trimester Ketiga Dalam Menghadapi Persalinan. J Biometrika dan 
Kependud. 2012;1:26–32.  

[6] Fink G. Stress : Concepts Definition , History. Ref Modul Neurosci Biobehav Psychol. 
2016;  

[7] Perciavalle V, Blandini M, Fecarotta P, Buscemi A, Di Corrado D, Bertolo L. The Role of 
Deep Breathing on Stress. Neurol Sci. 2017;38:451–8.  

[8] Chen PJ, Yang L, Chou CC, Li CC, Chang YC, Liaw JJ. Effects of Prenatal Yoga on 
Women’s Stress and Immune Function Across Pregnancy: A randomized Controlled 
Trial. Complement Ther Med. Elsevier Ltd; 2017;31:109–17.  

[9] Corbijn van Willenswaard K, Lynn F, McNeill J, McQueen K, Dennis CL, Lobel M. 
Music interventions to reduce stress and anxiety in pregnancy: A systematic review and 
meta-analysis. BMC Psychiatry. BMC Psychiatry; 2017;17:1–9.  

[10] Magee LA, Von Dadelszen P, Rey E, Ross S, Asztalos E, Murphy KE. Less-tight versus 
tight control of hypertension in pregnancy. N Engl J Med. 2015;372:407–17.  

[11] Lombo G, Wagey F, Mamengko L. Observations of Control System Design: Problems 
and Promise. J Kedokt Klin. 2017;1:9–15.  

[12] Kaimmudin L, Pangemanan D, Bidjuni H. Hubungan Usia Ibu Saat Hamil Dengan 
Kejadian Hipertensi Di RSU GMIM Pancaran Kasih Manado. J Keperawatan. 2018;6:1–
5.  

[13] Primawati AS, Widyawati MN, Admini A. Penurunan Tingkat Stres Ibu Hamil Dengan 
Terapi Musik Dan Aromatherapy Pada Kelas Ibu Hamil. J Kebidanan. 2018;8:37.  

[14] Cholifah N, Fahrida R, Hartinah D. Pengaruh Pemberian Afirmasi Positif Terhadap 
Perubahan Psikologis Ibu Hamil dengan Pre Eklampsia di Klinik Kandungan RSUD RA 
Kartini Kabupaten Jepara Tahun 2017. Indones J Perawat. 2017;2:80–6.  

[15] Irawan FD, Sudiwati NLPE, Dewi N. Perbandingan Tekhnik Relaksasi Nafas Dalam dan 
Kompres Dingin Terhadap Penurunan Tingka Nyeri haid (Dismenore) Pada Mahasiswi di 

45



46 

Asrama Sanggau dan Ikatan Keluarga Belu di Landungsari Kota Malang. Nurs News 
(Meriden). 2016;1:358–68.  

[16] Yoga TTPG. Modul Prenatal Gentle Yoga. PT Kristala Permata Nusantara; 2018.  
[17] Rahmayani MP, Rohmatin E, Wulandara Q. Pengaruh Terapi Murotal Al-Qur’an 

Terhadap Tingkat Stres Pada Pasien Abortus di RSUD dr. Soekardjo Kota Tasikmalaya 
Tahun 2018. J Bidan “Midwife Journal.” 2018;4:36–41.  

[18] Lumban Gaol NT. Teori Stres: Stimulus, Respons, dan Transaksional. Bul Psikol. 
2016;24:1.  

[19] Makwa DJ, Hidayati E. Relaksasi Untuk Mengatasi Stres Sehari-hari Pada Lansia. Pros 
Temilnas XI IPII. 2019. p. 20–1.  

[20] Indrayani T, Sumarni W. Efektivitas Afirmasi Tenaga Kesehatan Pada Tingkat 
Kecemasan Ibu Bersalin Multipara Di RSUD Bula Kabupaten Seram Bagian Timur 
Tahun 2018/2019. J Ilmu dan Budaya. 2019;41:7489–94.  

[21] Septianingrum Y. Terhadap Penurunan Stres , Kecemasan. J Ilm Kesehat. 2015;8:206–12.  
[22] Shopia, Seotriliyana N, Nuzulmi A. Efektivitas Pranayama Terhadap Penurunan 

Kecemasan Pada Ibu Hamil Trimester III. Pertem Ilm Nas Penelit dan Pengabdi Masy. 
2018;1:432–9.  

[23] Lestari ADP, Ahmad RA, Prasanto H. Efek Metode Deep Dan Afirmation Positif Pada 
Penurunan Tekanan Darah Pasien Hipertensi Di Kulon Progo. J Community Med Publik 
Heal. 2017;Vol. 33 No:1–6.  

[24] Salafas E, Anisa; R, Rusita; VI. Efektivitas Hypno-Eft dan Pernafasan Yoga dalam 
Mernurunkan Kecemasan Ibu Hamil di BPM Ny. Sri Kustinah. 2016;7:84–94.  

[25] Rizki Maulia I. Terapi Relaksasi Teknik Nafas Dalam ( Deep Breathing ) Dalam 
Menurunkan Kadar Gula. J Profesi Keperawatan. 2017;4:59–67.  

[26] Yuwinten, Tajmiati A, Nurvita N. Pengaruh Komunikasi Afirmasi Terhadap Durasi Mual 
Muntah Ibu Hamil Trimster I Kecamatan Cibereum Kota Tasikmalaya Tahun 2018. J 
Kesehat Bakti Tunas Husada J Ilmu Keperawatan. 2018;18:237–48.  

[27] Syaras D, Yasir Y, Wirman W. Komunikasi Intrapersonal Pasien Hypnobirthing Di 
Rumah Sakit Bersalin Annisa Pekanbaru. J Ris Komun. 2019;2:13–20.  

[28] Andriyani A, Sulaeman JSJ, Marhaeni D. Kelas Hypnobirthing Sebagai Mind-Body and 
Interventions:  Study Kualitatif Di Puskesmas Rawat Inap Kota Yogyakarta. J Ilmu 
Kebidanan. 2016;4:37–52.  

[29] Lisdiana. Regulasi Kortisol Pada Kondisi Stres Dan Addiction. Biosaintifika J Biol Educ. 
2012;4.  

[30] Indonesia H. Modul Panduan Pelatihan Basic Hypnosis dan Hypnobirthing. Jakarta: PT 
Kristala Permata Nusantara; 2019.  

 
 

46



The Relationship Between Physical Fitness, Discipline 
and Motivation of UNNES Security Performance 

Aristiyanto1 
{aristiyanto01@gmail.com1} 

 
Universitas Ngudi Waluyo, Semarang, Indonesia1 

Abstract. This study aims to analyze and describe the relationship be-
tween the independent variables and the dependent variable. This type 
of research uses quantitative correlational. The number of samples used 
was 61 from a population of 109 members of UNNES security s. The 
instrument used was the kesamaptaan test and questionnaire sheets. Da-
ta analysis using correlation and regression, the results showed: (1) 
physical fitness made an effective contribution of 10,8%, (2) discipline 
made an effective contribution of 46,3%, (3) motivation made an effec-
tive contribution of 4,2%, (4) jointly physical fitness, work discipline 
and work motivation contributed 61,4% to the performance of UNNES 
Security  members. Recommendations from this study are that efforts 
should be made to improve fitness physical, work discipline and work 
motivation UNNES Security  together in order to improve the perfor-
mance of Security  Semarang State University. 

Keywords: Physical Fitness, Discipline, Motivation, Performance 

1 Introduction 

Security s in this case are Police partners who carry out limited police functions, 
in the context of empowering independent self-security security as Police partners in 
carrying out tasks in special coordination, to increase legal awareness and improve 
security in their environment [1]. Safeguards as part of overall management, which 
involves the organizational structure, planning, responsibilities, implementation, pro-
cedures, processes and resources needed for the development of planning, winning, 
reviewing and maintaining security policies in a safe, efficient and productive manner 
[2]. 

Semarang State University as one of the leading LPTKs in Indonesia as stated in 
its mission; organize and develop education in educational and non-educational pro-
grams which are superior in view of conservation and international reputation. Sup-
ported by human resources totaling more than 1090 lecturers, and 32,913 students [3]. 
Comparison of the number of UNNES Security against Lecturers and Students is 1 
person compared to 311 people [4]. 
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UNNES security performance can be optimized if supported by good physical 
fitness in addition to other factors, in some previous studies physical fitness is a sup-
porting factor for officers to carry out their duties optimally [5.6]. Physical fitness is a 
condition that reflects one's ability to perform tasks productively without experiencing 
significant exhaustion [7 – 9]. 

Discipline in this case as one of the factors has an influence on good performance 
[10]. Work discipline is an attitude and behavior that shows employee obedience to 
organizational regulations [11]. UNNES Security Guard requires work discipline to 
support the implementation of basic tasks and functions related to security in the work 
environment of UNNES. Work discipline directs members of UNNES security guards 
to obey the norms, code of ethics, statutory regulations and official regulations that 
apply in UNNES. 

Another factor that also determines performance is work motivation [12]. Motiva-
tion is the strength that is in a person, which encourages behavior to take action [13]. 
There is a positive relationship between achievement motivation and work perfor-
mance [14]. It is suspected that the emergence of good work motivation from mem-
bers of UNNES security will result in good performance as well. 

2 Methods 

This type of research is quantitative correlational. The population in this study 
were 109 members of the Semarang State University Security Guard. The sampling 
technique is done by purposive sampling technique [15]. The sample size was 61 
members of the UNNES security guard. The research instrument used for physical 
fitness was a safety test A with a 12-minute run (cooper test) and a safety test B with 
pull ups, sit ups, pushups, shuttle runs. Research instruments to determine the disci-
pline, motivation and performance of UNNES Security Guard with questionnaire 
sheets, the use of instruments and measurement methods in more detail will be ex-
plained below; 

 
2.1 Measurement of physical fitness 

The tool used is the A and B Kesamaptaan test [16]. In the A Kesamaptaan test, 
members of the UNNES security carried out a 12-minute run which was then meas-
ured by the distance of his run, then adjusted to the existing norms. For Pull Up, sit 
up, push up, and shuttle run tests, the testee tests once and then is given the opportuni-
ty to carry out the test 3 times, then the best value is taken and adjusted to the existing 
test norms. 
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2.2 Measurement of dicipline, motivation & performance 
The instrument used in measuring discipline, motivation and performance is a 

questionnaire, which is a written statement that is used to obtain information from 
respondents in the sense of reports about their personalities, or things they know [17]. 
A valid and reliable instrument was obtained by first testing the questionnaire against 
members of the UNNES security as a non-sample population. The results of the cal-
culation of the validity of the questionnaire on the variables of discipline, motivation, 
and performance on each of the questions from the respondents showed the value of 
rcount> rtable (0.254) at a significance level of 5%, thus meaning the questionnaire 
was declared valid. 

The research data is stated to be reliable if the instrument shows its consistency, 
in this case is the discipline, motivation, and performance of UNNES security guards. 
Based on the calculation results of the instrument analysis data the disciplinary varia-
ble shows the value of cronbach's alpha 0.794 greater than rtable that is 0.254, the mo-
tivational variable instrument shows the value of cronbach's alpha 0.901 greater than 
rtable that is 0.254, the performance variable instrument shows the value of cronbach's 
alpha 0.943 greater than rtable that is 0.254, this means the research instrument is de-
clared reliable or in other words the instrument is of consistent value. 

 
2.3 Data Analysis 

Data from the results of measurements of physical fitness, discipline, motivation 
and performance results of UNNES security guards were analyzed univariately to 
obtain an overview of basic data with the aim of knowing the frequency distribution 
of all variables and facilitating further analysis. Then the bivariate analysis is per-
formed using the Pearson correlation test which aims to determine the relationship 
between each variable. Data analysis in this study uses regression analysis techniques 
and correlation analysis. To get the right analytical results, testing the analysis re-
quirements is needed in order to obtain the following confidence: 

1) the data is normally distributed, so that the normality test is done, after the data 
is analyzed it is found that the Asymp value. Sig = 0.174> 0.05 so the data is normally 
distributed. 2) between the independent variable data and the dependent variable has a 
linear relationship, so that the linearity test is performed. The results of data analysis 
found that; the value of linearity Y to X1 Sig = 0,000 <0.05 This means that the linear 
relationship between Y and X1. Y linearity value of X2 Sig = 0,000 <0.05 means 
there is a linear relationship between Y and X2. Y linearity value of X3 Sig = 0,000 
<0.05 which means there is a linear relationship between Y and X3. 3) the data is 
homogeneous, so the homogeneity test is carried out with the Levense test and based 
on the results of data analysis, the value for Y to X1 is Sig = 0.103> 0.05. Y with 
respect to X2 Sig = 0.16> 0.05. Y with respect to X3 Sig = 0.111> 0.05 so that all 
variables are declared homogeneous. 

 

49



50 

3 Results and discussions 

This study involved 61 members of UNNES security guards as research subjects, 
all of whom were male, according to the level of education there were 11 security 
guards who had just taken Pragada, 47 were Gada Pratama certified and 3 were Gada 
Madya certified. Based on their tenure, 14 people have 1-5 years of service, 23 with 
6-10 years, 16 people with 11-15 years and 8 people with more than 15 years. General 
description of the characteristics of research subjects can be seen in table 1. 

Table 1. Overview of Characteristics of Resarch Subjects 

Characteristic N Range Min-
imum 

Max-
imum Mean Std. 

Deviation 

Performance (Y) 

Correlation  Sig. Deter-
mination Sig. 

Physical Fit-
ness (X1) 61 42 38 80 65,46 8,026 3,06 0,003 0,108 0,000 

Dicipline (X2) 61 39 60 99 80,98 9,806 3,667 0,001 0,463 0,000 
Motivation 
(X3) 61 50 46 96 78,21 9,158 2,501 0,015 0,042 0,015 

Simultaneously X1, X2, X3 30,173 ,000b 0,614 0,000 

 
3.1 Correlation between physical fitness with performance 

From the results of the t test in table 1 above, obtained t value = 3.060 with the 
value of Sig / P Value = 0.003 <0.05 this means that there is a positive and significant 
relationship which means supporting the research hypothesis. Based on these results it 
means that there is a significant influence between physical fitness on the perfor-
mance of UNNES security guards. 

The results of the analysis indicate a positive relationship between physical fit-
ness variables (X1) and performance variables (Y), this means that the physical fit-
ness of UNNES security will be directly proportional to its performance. Means that 
if every member of UNNES security guard who has physical fitness in a good catego-
ry, it will affect the performance improvement. In other words, the performance of 
UNNES security will increase along with the increase in physical fitness. 

Effective contribution of physical fitness variables to performance variables can 
be determined by looking at how large the determinant coefficient (R Square 
Change). Based on table 1 above, the effective contribution of physical fitness to per-
formance is R Square Change = 0.108 or an effective contribution of 10.8%. 

 
3.2 Correlation between dicipline with performance 

From the results of the t test in table 1, the calculated value of t = 3.667 with Sig / 
P Value = 0.001 <0.05 means that there is a positive and significant relationship 
which means that supports the research hypothesis. Based on these results it means 
that there is a significant influence between discipline on the performance of UNNES 
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security guards. Effective contribution of disciplinary variables to performance varia-
bles can be determined by looking at how large the determinant coefficient (R Square 
Change) in table 1 above, the effective contribution of discipline to performance is R 
Square Change = 0.463 or an effective contribution of 46.3%. 

 
3.3 Correlation between motivation with performance 

From the results of the t test of motivation variables on performance in table 1 
above, the value of t test = 2.501 with Sig / P Value = 0.015 <0.05 means that there is 
a positive and significant relationship which means that supports the research hypoth-
esis. Based on these results it means that there is a significant influence between dis-
cipline on the performance of UNNES security guards. Effective contribution of dis-
ciplinary variables to performance variables can be determined by looking at how 
large the determinant coefficient (R Square Change) in table 1 above, the effective 
contribution of discipline to performance is R Square Change = 0.042 or an effective 
contribution of 4.2%. 

 
3.4 Correlation between physical fitness, dicipline and motivation with perfor-
mance 

F value for simultaneous test where F = 30,173 with significance = 0,000 <0.05 
This means that the independent variable (X) simultaneously has an influence on the 
dependent variable (Y), can be seen in table 1. The effective contribution of the inde-
pendent variable together with respect to dependent variable is R Square = 0.614, this 
means that the independent variable jointly contributes an effective contribution of 
61.4% to the dependent variable (see in the table 1 above). 

4 Conclusions 

It can be concluded that physical fitness, discipline and work motivation have an 
influence on performance by making an effective contribution of 61.4%. While the 
remaining 36.6% is explained by other variables not examined in this study. It should 
be noted that there are other factors that also have a relationship between security 
guard performance. For this reason, it is hoped that in subsequent studies it will be 
able to explore more of these factors so that they will further enrich the findings of the 
study and broaden the treasury of science. 
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Abstract. Prevalence of HIV/AIDS is still high in all regions of Indone-
sia. One of them in Batang, Central Java. In 2019 there were 75 new 
cases of HIV/AIDS and 10 people had died. Most cases occur in Fe-
male Sex Workers (FSWs). Low knowledge and economic reasons 
cause the weak behavior of preventing HIV/AIDS transmission by 
FSWs in the localization. This research is pre experiment with one 
group pretest posttest design. Total 61 FSW samples were selected pur-
posively. Chi square test to analyze the correlation between knowledge 
and practice of HIV/AIDS prevention and Mc Nemar test to analyze 
differences in knowledge of HIV/AIDS and Condom Negotiation be-
tween before and after the implementation of peer education. The re-
sults showed that knowledge was significantly related to HIV/AIDS 
prevention practices. The peer education model can significantly in-
crease knowledge and skill of condom negotiation among FSWs in lo-
calization. 

Keywords: HIV/AIDS, Knowledge, FSW 

1 Introduction 

 Case of HIV/AIDS in Indonesia from time to time is always increasing. Like-
wise in Central Java Indonesia. HIV/AIDS cases in the last three years have also in-
creased. This fact has made Central Java province ranked fifth in the largest number 
of AIDS cases nationally. Based on data, it is known that in Central Java an average 
of 10 new AIDS cases occur every day [1]. 

 Batang Regency is one of the districts that has a high risk of transmission of 
HIV/AIDS because the region has the most localization sites in Central Java, namely 
12 prostitution localizations spread along the Pantura street of Javanese island. AIDS 
cases in Batang continue to increase. Since 2007 to June 2018 there have been 1,039 
cases of HIV/AIDS, 165 of which have died. Another fact is cumulative, many cases 
occur in housewives, 204 cases [2]. 

 In the past year, 75 new cases of HIV/AIDS have been found in the Batang dis-
trict and 10 people have died. Data from the Batang AIDS Commission stated that the 
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HIV/AIDS cases in Batang in the past year were dominated by women (63%) and 
mostly came from Female Sex Workers (FSWs). FSWs are the group that has the 
biggest risk factor due to sexual behavior that changes partners [2]. This fact shows 
that HIV/AIDS is increasingly worrying both in quantitatively and qualitatively. 

 Banyuputih sub-district is the region with the highest HIV/AIDS cases in Ba-
tang, which is 22 cases, followed by Bandar district with 20 cases and Gringsing 16 
cases [2]. This is indicated because the region has the most places of prostitution lo-
calization in Batang, namely 3 localizations and some hidden localization in the form 
of cafes and karaoke venues [2]. 

 The data shows that FSW are a high-risk group that is infected and also trans-
mits HIV/AIDS. In Indonesia, it is predicted that more than 50% of FSW suffer from 
sexually transmitted diseases. This is exacerbated by the behavior of female sex 
workers who do not pay attention to their own health status. Most FSW do not want to 
do health checks and seek information related to their health status due to economic 
reasons and negative stigma. They prefer to buy their own medicines, including using 
antibiotics without consulting health workers. 

 Knowledge about HIV / AIDS is still low among FSWs and economic reasons 
have been the main cause of the low efforts to prevent transmission among them. The 
unavailability of comprehensive and sustainable information in the localization causes 
FSW to not fully know the information about the spread and ways to prevent the dis-
ease. Behavioral change that focuses on increasing knowledge and health beliefs, 
developing skills, and supporting the social environment can be effective strategies to 
reducing HIV/AIDS risk behaviors among female sex workers. 

 Peer education is a form of behavior change communication strategy based on 
peer groups. Peer education is a program based on the reason that peers have a strong 
influence on individual behavior. Peer educators are assumed to have a level of trust 
and comfort with their peers which allows a more open discussion about sensitive 
topics [3]. Peer education programs might empower both educators and target groups 
by creating a sense of solidarity and collective action [4]. This study aims to analyze 
the relationship between knowledge and practice of HIV/AIDS prevention and ana-
lyze differences in knowledge and skills in condom negotiation between before and 
after FSW following a peer education program in localization. 

2 Method 

This is pre experiment research with one group pretest posttest design. The popu-
lation of this study was the FSW in the Panundan Banyuputih localization in Batang 
regency. The research sample was taken by purposive sampling with the condition 
that they have lived in the localization for at least 2 months, can read and write, take 
part in peer education at least 4 times from the total meeting of 6 times. Based on 
these requirements, the eligible samples were 61 FSW. Research data collection using 
a questionnaire.  

Data analysis used the Chi square test to analyze the relationship between 
knowledge and HIV/AIDS prevention practices and Mc Nemar test to analyze differ-
ences in HIV/AIDS knowledge between before and after the implementation of peer 
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education. This research protocol has been reviewed and approved by the Ethics 
Commission of Health Research Universitas Negeri Semarang with Ethical Clearance 
number 137/KEPK/EC/2019. 

3 Results and discussions 

From 61 FSW is known that their average age is 28 years. The youngest is 20 
years old and the oldest 47 years old. The following is an overview of the level of 
education, marital status and length of service as FSW in the Panundan Localization 
in Banyuputih, Batang district. 

Table 1. Female Sex Worker Characteristic 

Characteristic  Frequency  % 
Education Level   

No School  2 3,3 
Elementary School  39 63,9 
Junior High School  18 29,5 
Senior High School  2 3,3 

Marriage Status    
Single  5 8,2 
Merried  13 21,3 
Widowed / divorce  43 70,5 

Length of Work as FSW   
<1 year  16 26,2 
1-5 years  39 63,9 
6-10 years  4 6,6 
>10 years  2 3,3 

 
Table 1 above shows that the majority of FSWs with elementary school education 

are 63.9%, and 29.5% of junior high schools, and there are 2 people (3.3%) of senior 
high school graduates. Judging from the marital status, the majority of FSWs were 
widowed/divorced at 70.5%. However, there were 21.3% of FSWs who were still 
married and there were 5 people (8.2%) FSWs who were not married. Based on the 
length of work as FSW, the majority of FSW who have worked as FSW are between 1 
and 5 years. However, there were 16 FSW (26.2%) who took the profession as new 
FSW (less than a year). 
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Table 2. The correlation between knowledge and HIV / AIDS prevention practices 

Variabel HIV/AIDS prevention practices  p val-
ue Not good Good 

Knowledge     
Not good 31 (96,9%) 1 (3,1%) 0,010 
Good  21 (72,4%) 8 (27,6%)  

Table 2 shows there is correlation significantly between knowledge and 
HIV/AIDS prevention practices (p value 0.010). FSW with good knowledge have a 
tendency to practice HIV/AIDS prevention better than those with low knowledge. 
This research is also known that there are still many FSWs who have poor knowledge 
(52.45%). 

Table 3. Knowledge Difference between Before and After the Implementation of Peer Educa-
tion in Localization       

Variable Knowledge (Post-test) p value not good good 
Knowledge (Pre-test)    

not good 16 (26,2%) 16 (26,2%) 0,000034 
good 0 (0,0%) 29 (47,5%)  

 Condom Negotiation (Post-test)  
 not always always  

Condom Negotiation (Pre-test)    
not good 22 (36,1%) 26 (42,6%) 0,00000002 
good 0 (0,0%) 13 (21,3%)  

  
The results (table 3) shows there are differences in FSW knowledge between be-

fore and after the application of the Peer Education model in Localization. FSW who 
before applying the Peer Education model who had poor knowledge, after following 
the Peer Education model their knowledge became better. This shows a significant 
increase in knowledge (p value 0,000034) and skill of Condom Negotiation (p value 
0,00000002) after FSW joined Peer Education. 

 Peer Education is a form of behavioral change communication intervention 
aimed at increasing the practice of preventing HIV/AIDS transmission through in-
creasing knowledge about HIV/AIDS among FSWs in localization. Peer education 
actively involves the role of FSW, namely as peer educators, peer counselors and at 
the same time as targets of peer education. The implementation of peer education in 
this localization has been able to increase FSW’s knowledge in localization. Peer 
Education has also indirectly provided awareness and motivation on the importance of 
using condoms in risky sexual behavior, as well as regular STI screening and Volun-
tary Counselling and Testing HIV. The results of this study are in line that health 
education provided to the Commercial Sex Workers community has an influence on 
increasing the knowledge and attitudes of Sex Workers communities [5]. Another 
study, health education can improve knowledge and attitudes in controlling 
HIV/AIDS [6]. 

 Support among fellow FSWs in localization to remind one another and support 
one another in preventing transmission of HIV/AIDS has affected the better aware-
ness of FSWs in preventing HIV/AIDS transmission by increasing condom use, in-
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creasing FSW participation in STI screening and participating in VCT. These results 
are consistent with research that states there is health education to improve attitudes 
and awareness in controlling HIV/AIDS [6]. 

 The reason of FSW’s clients and FSW are not to use condoms is the lack of in-
formation about the importance of condoms as a prevention of transmission of sexual-
ly transmitted diseases including HIV/AIDS. The use of condoms is felt unpleasant, 
uncomfortable, and can reduce pleasure in sexual activity. Therefore, FSW need to be 
empowered to not only reject the unprotected sex, but also to be able to motivate the 
clients for using condoms. These skills can be improved through continuous intensive 
peer education interventions. This is in accordance which states that condom interven-
tion and promotion must also be able to overcome the factors that affect the ability of 
FSW to negotiation of condom use [7]. 

 This research also in line with those stating that peer education has produced 
positive changes in comprehensive knowledge related to HIV in students and shows a 
better interest in taking HIV tests [8]. This can be explained by assuming that peer 
educators are reliable source of information about HIV/AIDS for adolescents. This 
research is in line with research on the influence of peer education in other countries 
[9,10,11]. 

 Peer education can significantly increase knowledge about HIV [12]. Peer edu-
cation is effectively to increasing knowledge, attitudes, and prevention practices 
against HIV/AIDS among adolescents in schools. Program for education about 
HIV/AIDS must therefore be designed to target this group taking into account their 
characteristics. Program for education about HIV/AIDS must therefore be designed to 
Female sex Worker by their characteristics [13]. 

4 Conclusions 

 Knowledge was significantly related to HIV/AIDS prevention practices. The 
implementation of peer education in the localization is effective in increasing 
knowledge about HIV/AIDS in FSWs. There are differences in FSW knowledge be-
tween before and after the application of the Peer Education model in Localization. 
FSW who before applying the Peer Education model who had poor knowledge, after 
following the Peer Education model their knowledge and Condom Negotiation became 
better.  
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Abstract. Brebes Regency is a new endemic area for lymphatic filariasis in 
Central Java Province, Indonesia, which has farming area and coastal area. 
This study aimed to analyze the lymphatic filariasis cases distribution in 
Brebes Regency for preparing environmental strategy of elimination. This 
was a descriptive study with spatial and documentary approach. The scope 
of location covered all subdistricts. The lymphatic filariasis case distribution 
was analyzed spatially. The analysis of zero case subdistricts vulnerability 
and environmental control preparation were composed based on previous 
studies and secondary data. The result showed that most cases were located 
on farming area. The zero case subdistricts were vulnerable. Three concepts 
of environmental control approaches were composed. It was concluded that 
elimination program in Brebes Regency should prior the farming areas. It 
was a unique finding that the previous studies told the contrary that coastal 
areas were more vulnerable for lymphatic filariasis. 

Keywords: lymphatic filariasis, case distribution, filariasis endemic area, 
coastal area, farming area.  

1 Introduction 

Lymphatic filariasis or elephantiasis is caused by parasitic infections classified as 
nematodes from the Filariodidea family. There are three types of filaria worms namely 
Wuchereria bancrofti, Brugia malayi, and Brugia timori. Lymphatic filariasis is spread by 
various mosquitoes like Culex, Aedes, Anopheles, Armigeres, and Mansonia.[1,2] World 
Health Organization (WHO) had launched the elimination of lymphatic filariasis program 
which was targeted to achieve it in 2020. But especially in Central Java Province, Indone-
sia, in the last two years the number of regencies / cities that have endemic filariasis had 
increased from 2 to 9. The strategy from WHO in eliminating lymphatic filariasis were by 
mass drug administration, environmental control, and management of clinical cases of 
lymphatic filariasis. Lymphatic filariasis elimination strategies from WHO faced different 
challenges in each country that applies them. Considering local conditions is needed in 
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implementing the elimination strategies, especially in environmental control aspect where 
conditions can be very different in each region.[1] 

Lymphatic filariasis endemic area is an area which has more than 1% percentage of 
microfilaria positive blood sample. Central Java Province, Indonesia, before 2017 only had 
2 endemic areas, namely Pekalongan Regency and Pekalongan City. After 2017, Central 
Java Province had 9 regencies/cities  as lymphatic filariasis endemic areas, namely Pek-
alongan City, Pekalongan Regency, Brebes Regency, Wonosobo Regency, Semarang Re-
gency, Grobogan Regency, Blora Regency, Pati Regency and Demak Regency. The high-
est number of new case findings in Central Java occurred in Brebes Regency. The number 
of lymphatic filariasis case in Brebes Regency had increased from year to year. Lymphatic 
filariasis cases in 2016 in Brebes Regency numbered 25, increased to 54 in 2017, and in-
creased to 65 in 2018.  

Brebes Regency has unique condition in space. It has combination between farming 
area and coastal area. Brebes Regency is famous because of its red onion commodity 
which dominate its farming areas. Besides red onion, Brebes Regency also has rice, corn, 
potato, and various fruits commodities. Brebes Regency is also known as salted eggs pro-
ducer. Therefore, duck farming is also often found there. The other livestock in Brebes 
Regency are cow, buffalo, goats, and sheep. Brebes has several subdistricts bordering the 
seashore which are famous with its mangrove tourism track. Those all have potency to be 
mosquito breeding places. Slum farming areas and puddles can be mosquito breeding and 
resting places in farming areas.[3–7] Likewise, slum coastal settlements and tidal flood 
can be mosquito breeding and resting places in coastal areas.[8–14]  This study aimed to 
analyze the distribution of lymphatic filariasis cases in Brebes Regency for preparing suit-
able environmental based strategy for lymphatic filariasis elimination. 

2 Methods 

This was a descriptive study with spatial and documentary approach. The scope of lo-
cation covered all subdistricts in Brebes Regency. Lymphatic filariasis case data were 
collected from Health Office of Brebes Regency. The data were confirmed to each Public 
Health Center (Puskesmas) in Brebes Regency.  The lymphatic filariasis case was ana-
lyzed spatially to determine its distribution in farming area and coastal area. The number 
of lymphatic filariasis case was written down on each subdistrict on the Brebes Regency 
map taken from id.wp-Wic2020 (Lisensi Bebas GNU, Version 1.2). The data for analyzing the 
vulnerability of zero case subdistricts were collected from Statistic Central Bureau of 
Brebes Regency, Central Java Environment Agency, and Agricultural Office of Brebes 
Regency with documentary approach. The environmental based elimination strategy prep-
aration was composed based on previous studies and secondary data from Statistic Central 
Bureau of Brebes Regency, Central Java Environment Agency, and Agricultural Office of 
Brebes Regency.  

60



61 

3 Results and Discussions 

3.1 Spatially Distribution of Lymphatic Filariasis Case in Brebes Regency 

The most cases of lymphatic filariasis were located on Ketanggungan Subdistrict. It is 
a farming area or non-coastal area. Ketanggungan Subdistrict is one of the red onion farm-
ing centers in Brebes Regency.[15] Red onion farming area is wetland farm or agricultural 
land with pooled water. This pooled water of red onion farmland had the potential to be-
come a breeding place for mosquitoes.[16] Ketanggungan Subdistrict also had the second 
highest of cow livestock population. Several studies proofed the correlation between the 
presence of cattle pens and lymphatic filariasis case.[10,16,17] The subdistrict with second 
highest number of lymphatic filariasis cases is Paguyangan Subdistrict which is also an 
agricultural or non-coastal area. Agricultural commodities from Paguyangan Subdistrict 
are rice, cassava, corn, and sweet potatoes. Rice field area is wetland farm or agricultural 
land with pooled water. It could be a breeding place for mosquitoes.[16] The cassava, 
corn, and sweet potato farming areas were dry land farms or plantation lands without 
pooled water. Plantation land with a lot of plants and shrubs could also be a resting place 
for mosquitoes.[3,10] Paguyangan Subdistrict had the highest position in poultry eggs and 
cow milk. It was closely related to raising cattle and poultry. Duck farming needed pooled 
water scape which could be breeding place for mosquitoes. Cattle pen could be resting 
place for mosquitoes and previously proofed related to lymphatic filariasis case by several 
studies.[10,16,17] 

Subdistrict with the highest number of lymphatic filariasis cases in Brebes Regency 
was not in the coastal area. It was a different finding from some previous studies. Previous 
studies had found that lymphatic filariasis cases were more prevalent in coastal areas. 
Slums and tidal flood were strongly suspected of being mosquito breeding and resting 
places. The limited socioeconomic capacity of coastal settlers also made it more difficult 
for improving environmental conditions in coastal areas.[8–10] Several studies had 
corelated mangrove ecosystem condition with mosquito density. Those studies explained 
that undisturbed mangrove ecosystem would become a habitat for mosquitoes so that 
mosquitoes did not fly towards settlement areas. This was indicated by the higher mosqui-
to density in the mangrove area and the lower mosquito density in the settlement area. The 
condition of mangrove ecosystem that were disturbed due to human activities caused mos-
quitoes to lose their habitat so that they fly towards the settlement area. This resulted in a 
higher density of mosquitoes in the settlement. [11,14,18,19] Several other studies linking 
the condition of mangrove ecosystems with the spread of mosquito-borne diseases. When 
the mangrove ecosystem was disturbed, mosquitoes flied towards the settlement. The 
higher density of mosquitoes in settlements increased the risk of transmitting mosquito-
borne diseases. De Souza's et al. (2012) research showed that mosquitoes around disturbed 
mangrove areas were the type of mosquito that spreads disease. [20–23] Data from the 
Central Java Environment Agency showed that Brebes Regency had good mangrove quali-
ty and quantity in space. It could keep mosquito population in the mangrove area and not 
fly to the settlement. However, further research is needed to confirm this. 
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Fig. 1. Distribution of lymphatic filariasis case number in Brebes Regency. 

[Modified from id.wp-Wic2020 (Lisensi Bebas GNU, Version 1.2)] 

3.2 The Vulnerability of the Zero Case Subdistricts in Brebes Regency 

There were 2 subdistricts which did not have lymphatic filariasis cases, namely Ker-
sana Subdistrict and Bumiayu Subdistrict. Both of them should be prevented from lym-
phatic filariasis transmission. Table 1 detailed aspects that illustrate the vulnerability of the 
two subdistricts to transmission of filariasis. 

Kersana Subdistrict was bordered with Ketanggungan Subdistrict which had the high-
est number of lymphatic filariasis case and also bordered with other subdistricts which had 
lymphatic filariasis cases. It would increase the risk of lymphatic filariasis transmission 
because mosquitoes could fly to the nearest area. This concern was reinforced by the ex-
istence of environmental conditions that support mosquito breeding and resting. Kersana 
Subdistrict had 45.5 Ha dry land farm and also 175 cows and buffaloes. Dry land farm 
with a lot of plants and shrubs could also be a resting place for mosquitoes.[3,10]  Pres-
ence of cattle pens would increase the risk of lymphatic filariasis because the cattle would 
attract the mosquito and the cattle pens were suitable for mosquito resting place.[10,16,17] 
Kersana Subdistrict also had 3,020 Ha wetland farm consisted of paddy field and red on-
ion farm. The pooled water on wetland farm was suitable for mosquitoes breeding 
place.[16] 

Bumiayu Subdistrict was bordered with Paguyangan Subdistrict which had the second 
highest number of lymphatic filariasis case and also bordered with other subdistricts which 
had lymphatic filariasis cases. It would increase the risk of lymphatic filariasis transmis-
sion because mosquitoes could fly to the nearest area. This concern was reinforced by the 
existence of environmental conditions that support mosquito breeding and resting. Bumi-
ayu Subdistrict had 4,163 Ha dry land farm and also 1,411 cows and buffaloes. Dry land 
farm with a lot of plants and shrubs could also be a resting place for mosquitoes.[3,10]  
Presence of cattle pens would increase the risk of lymphatic filariasis because the cattle 
would attract the mosquito and the cattle pens were suitable for mosquito resting 
place.[10,16,17] Bumiayu Subdistrict also had 12,076 Ha wetland farm consisted of paddy 
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field and red onion farm. The pooled water on wetland farm was suitable for mosquitoes 
breeding place.[16] 

Table 1.   The vulnerability of the zero lymphatic filariasis case subdistricts in Brebes Regency. 

Subdistrict Risk factors Protective factors 
Kersana Bordered with the highest cases subdistrict (Ketanggungan). The highest usage 

of pesticides. Surrounded by other districts that had cases. 
Has 2,154 Ha paddy field area. 
Has 866 Ha red onion farm. 
Has 175 cows and buffaloes. 
Has 45.5 Ha dry land farm. 

Bumiayu Bordered with the second highest cases subdistrict (Pa-
guyangan). 

Has no red onion 
farm. 

Surrounded by other districts that had cases. 
Has 7,913 Ha paddy field area. 
Has 1,411 cows and buffaloes. 
Has 4,163 Ha dry land farm. 

 
Both Kersana Subdistrict and Bumiayu Subdistrict had many risk factors of lymphatic 
filariasis transmission. They were surrounded by the other subdistricts which had lymphat-
ic filariasis cases and had potential environment conditions which were suitable for mos-
quito breeding and resting. Bumiayu Subdistrict has a protection factor in the form of the 
absence of shallot farmland where onion farmland is at risk of becoming a breeding place 
for mosquitoes because there is standing water. However, Bumiayu Subdistrict had a wid-
er total of wetland and dryland farming areas than Kersana Subdistrict. The number of 
cattle in Bumiayu Subdistrict was also higher than Kersana Subdistrict. In addition, Ker-
sana Subdistrict was recorded as the subdistrict with the highest level of pesticide use in 
Brebes Regency. Excessive use of pesticides could kill mosquito larvae and adult mosqui-
toes. This would reduce the risk of lymphatic filariasis transmission, even though the 
overuse of pesticide could endanger the environment and human health.[24–27] It could 
be stated that both Kersana Subdistrict and Bumiayu Subdistrict are vulnerable for lym-
phatic filariasis transmission, but Bumiayu Subdistrict is more vulnerable. 

3.3 The Concept of Environmental Based Elimination Strategy in Brebes Regency 

There were three concepts composed based on the risk and protective factors ex-
plained previously. They should be implemented in farming area, coastal area, and settle-
ment which were detailed in Table 2. 
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Table 2.   The Concept of Environmental Based Elimination Strategy in Brebes Regency. 

Area Environmental Prevention 
Farming area For wetland farming (paddy field and red onion farm): 

Implementing Minapadi System where fish are released into pooled 
water on agricultural wetlands. 

 For dry land farming (field of potato, corns, etc.): 
Keeping the field tidy without herbages and shrubs and keeping 
enough space between agricultural crops. 

Coastal area Maintaining the sustainability of mangrove ecosystems. 
Settlement area Keeping cattle pens not connected directly with the dwelling house. 

Installing mosquito wire net to house vents. 
 
The application of the Minapadi system is expected to prevent mosquito breeding. 

Fish can eat mosquito larvae. The Minapadi system has long been known in Indonesia by 
placing fish in agricultural wetlands so that beside harvesting crops it can also harvest fish. 
However, there are some obstacles in the application of Minapadi system, including the 
phenomenon of fish theft from land and contamination of pesticides that will poison the 
fish. If this Minapadi is focused on controlling the transmission of lymphatic filariasis, it is 
better to choose larvivourous fish than production fish so that the fish is not stolen. Re-
garding the use of pesticides, it is recommended to use them in wisely and it would be 
better to implement organic farming system without pesticides. Organic farming without 
pesticides is safer for the environment and human health.[16,28–30] Shrubs and herbages 
could be resting places for mosquitoes. Keeping the dry land farm tidy and keeping 
enough space between agricultural crops would reduce its probability to be resting places 
for mosquitoes.[4,10,31] 

The condition of mangrove ecosystem that were disturbed due to human activities 
caused mosquitoes to lose their habitat so that they fly towards the settlement area. This 
resulted in a higher density of mosquitoes in the settlement. Maintaining the sustainability 
of mangrove ecosystems would result in many benefits, not only preventing lymphatic 
filaria transmission but also protecting coastal area from abrasion and severe impact of 
disaster. [11,14,18,19] 

 The villagers used to place the cattle pens close to and even connected with their 
houses for reasons of avoiding cattle theft and also limited land. Whereas several studies 
had proven that close cattle pens to house will increase the risk of lymphatic filariasis 
transmission because livestock and their pens would attract mosquitoes. If it is not possi-
ble to move away the cattle pens from the house, efforts must be made to ensure that the 
cattle pens are not integrated with the house. Even if it is integrated with the house, it must 
be separated with a permanent wall without any hollows. Installing a mosquito wire net to 
house vents will prevent mosquitoes from entering the house. Filariasis is transmitted 
through mosquito bites. Preventing the entry of mosquitoes into the house will reduce the 
risk of transmission of filariasis. It should be implemented settlement areas both on farm-
ing and coastal areas.[3,16,17]  
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4 Conclusions 

Conclusion of this study was that the greatest number of lymphatic filariasis cases 
were spatially located on farming area subdistricts. It was a unique finding that the previ-
ous studies told the contrary that coastal areas were more vulnerable for lymphatic filaria-
sis. Further studies are needed to explain both specific risk factor of lymphatic filariasis in 
Brebes Regency’s farming area and protective factor of it in Brebes Regency’s coastal 
areas. They were two zero case subdistricts in Brebes Regency which needed to be pre-
vented from lymphatic filariasis transmission. Both of them were vulnerable for lymphatic 
filariasis transmission, but Bumiayu Subdistrict was more vulnerable. Three concepts of 
environmental control approaches were composed. These should be implemented in farm-
ing areas, coastal areas, and settlement areas both on farming and coastal areas. 
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Abstract. WHO (World Health Organization) has set a maximum limit 
of stunting sufferers that is 20% of the total number of children under 
five. In Indonesia, the percentage of stunting toddlers in 2018 according 
to the results of the Basic Health Research (Riset Kesehatan Dasar) was 
30.8% even reaching 37.2% in 2013. The number of stunting in Demak 
in 2013 was 50.28% (50,780 toddlers). Various efforts and programs 
have been carried out but have not reached maximum results, in 2019 
the incidence of stunting in the Demak Regency is still 50.23% (48,829 
children under five years old) and 4.29% (6,129 children under five 
years old) potentially stunting. The purpose of this study was to deter-
mine the policies and strategies for stunting prevention through com-
munity empowerment models. This research used a systematic review 
design. Articles were obtained from various sources and then filtered to 
get the core articles to be analyzed. One of the results of the research is 
that the BKKBN has developed the Kampung KB program. The spirit 
of forming and establishing Kampung KB throughout the archipelago 
has resulted in hundreds of Kampung KB. The presence of Kampung 
KB aimed to improve the quality of life of the community at the village 
level or equivalent through the Bangga Kencana program and the de-
velopment of other sectors to create quality small families including on 
the family health side. It is hoped that the influence of the optimization 
of the Kampung KB as a strategy for the acceleration of stunting coun-
termeasures. 

Keywords: Stunting, Policy, Community Empowerment. 

1 Introduction 

Stunting or dwarf disease is one of the nutritional problems experienced by tod-
dlers, where toddlers experience a condition of failure to grow due to chronic malnu-
trition so that the toddler is too short for his age [1]. Stunting is a continuation process 
that does not happen suddenly [2]. Broadly speaking, stunting is caused by a lack of 
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nutritional intake in a long time and the occurrence of recurrent infections, and both 
of these causes are influenced by inadequate parenting from the womb until the first 
1,000 days of birth [3]. 

Chronic malnutrition that occurs in stunting toddlers is caused by poor parenting 
practices, limited health services, lack of access to nutritious food, and lack of access 
to clean water [4]. Another opinion according to Khoirun Ni'mah and Siti Rahayu 
Nadhiroh (2015), in their research shows that low birth length, toddlers who do not 
get exclusive breastfeeding, low family income, low maternal education, and lack of 
mother's nutritional knowledge are factors related to the incidence of stunting in 
infants [5]. Another study according to Farah Okky Aridiyah (2015) also showed that 
the factors that influence stunting in children under five in rural and urban areas are 
mother's education, family income, mother's knowledge about nutrition, exclusive 
breastfeeding, age of MP-ASI, level of Adequacy of zinc and iron, a history of 
infectious diseases and genetic factors [6]. According to the Ministry of PPN / 
Bappenas, the causes of stunting are classified into 2 (two) namely direct and indirect 
causes. The cause is directly related to nutrition and health status, while the cause is 
not directly related to other factors outside health such as food security, social envi-
ronment, health environment, and residential environment. 

The magnitude of the impact of stunting made the government pay great 
attention to this problem. To handle this case, cross-sector involvement is needed. 
Including BKKBN. As a government institution that is concerned with population 
problems, BKKBN has specific and concrete activities in overcoming stunting, 
namely through the Population, Family Planning and Family Development (KKBPK) 
program which has now changed its name to Proud Kencana which is short for 
"Pembangunan Keluarga, Kependudukan dan Keluarga Berencana". Bangga Kencana 
Program has many benefits for families. In terms of health, the Proud Kencana 
program is beneficial for mothers and children. For Mothers, the Bangga Kencana 
program can: a) Prevent anemia (lack of blood); b) KB can maintain health physical 
and reproductive health more optimal; c) Prevent excessive bleeding after childbirth 
and accelerate recovery of uterine conditions; d) Prevent Unwanted Pregnancy; e) 
Closer to the mother in health services; f) Increase the harmony of the family For 
children, the program Bangga Kencana can: a) Prevent malnutrition in children; b) 
Growth and development ak guaranteed; c) 6 months exclusive breastfeeding needs 
can be fulfilled. The efforts made in order to improve the achievements of the Bangga 
Kencana program are the establishment of a Kampung KB. 

In general, the purpose of the establishment of the Kampung KB is to improve 
the quality of life of the community at the village level or equivalent through the 
Bangga Kencana program and the development of other related sectors in order to 
create quality small families. Whereas specifically, the Kampung KB was formed in 
addition to increasing the participation of the government, non-governmental and 
private institutions in facilitating, assisting and fostering the community to carry out 
the program and related sector development, also to increase public awareness about 
population-oriented development and community health development. 

This is certainly in line with the problems being faced in Demak Regency. The 
high stunting rate in the Regency is expected to be suppressed by the intervention of 
the Kampung KB program which is modified according to the needs and characteris-
tics of the people of Demak Regency. 
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Related to stunting, WHO (World Health Organization) has set a maximum limit 
of stunting sufferers, which is 20% of the total number of children under five. In In-
donesia, the percentage of stunting toddlers in 2018 according to the results of the 
Basic Health Research (Riskesdas) was 30.8%, even reaching 37.2% in 2013. In the 
context of overcoming and accelerating the reduction of stunting in Indonesia, the 
government then set 1,000 priority villages stunting intervention in 100 districts / 
cities and 34 provinces [7,8]. The determination of 100 priority districts / cities is 
determined by looking at indicators of the number of stunting children under five, the 
prevalence of stunting, and the level of poverty until at least 1 district / city has been 
selected from all provinces, one of which is Demak Regency. The incidence of stunt-
ing in Demak Regency in 2013 was 50.28% (50,780 toddlers). Various efforts and 
programs have been carried out but have not yet reached maximum results, in 2019 
the incidence of stunting in Demak Regency is still 50.23% (48,829 children under 
five years old) and 4.29% (6,129 children under five years old) potentially stunting 
[9]. 

The purpose of this study was to determine the effect of family planning optimi-
zation optimization interventions in improving community knowledge, attitudes, and 
practices as a Strategy for the Acceleration of Stunting Countermeasures in Demak 
Regency. 

2 Method 

2.1 Reserch design 
This study uses a Randomize Control Trial (RCT) design designed to find out 

the effects of family planning optimization optimization interventions on villages with 
stunting toddlers in Demak Regency. 

 
2.2 Population and sample 

The population in this study included parents of toddlers who experienced stunt-
ing in Demak Regency. 
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Fig. 1. Justification of Locus Selection, Population, and Research Samples 

According to the inclusion criteria, 64 parents were selected to participate in the 
study. They were randomly divided into two groups: control and experimental groups 
(32 in each group). Inclusion criteria for patients are: parents who have stunting tod-
dlers, are willing to participate, and live in Demak Regency. Exclusion criteria did not 
participate in one of the training sessions. 

 
2.3 Data collection 

Data were collected using 2 questionnaires. The first questionnaire was the Indo-
nesian version of The Health Promoting Life Style Profile II (HPLP II) and a ques-
tionnaire prepared by researchers based on the PRECEDE-PROCEED model. 

The HPLP II questionnaire was first developed by Walker et al in 1978. In the 
current study a multidimensional assessment was carried out by assessing health pro-
motion behavior in six aspects namely nutrition (7 items), physical activity (7 items), 
responsibility for health (13 items), stress management (6 items), interpersonal rela-
tionships (8 items), and self-actualization (11 items). The questionnaire included 52 
questions based on a four-item Likert scale with ratings: never = 1, sometimes = 2, 
often = 3, and always = 4. Total health promotion behavior scores between 52 and 
208 with higher scores indicate a sedentary lifestyle healthier. For each aspect of be-
havior, scores are calculated separately. Therefore, the score for each subscale is cal-
culated by the answer score given to questions from the same subscale. In each sub-
scale and in the total scale, reaching less than 50% of the total score indicates bad 
status, 50% to 75% represents average status, and greater than 75% indicates good 
status. 

The second questionnaire was prepared by the researcher based on the 
PRECEDE-PROCEED Model based on information found in the literature review. 
The questionnaire has four parts namely demographic information (including age, 
sex, subject and parent education, and occupation of the parents), predisposing factors 
(including 10 questions about knowledge and 15 questions about attitudes towards 
healthy lifestyle), supporting factors ( including four questions to measure stress man-
agement skills, interpersonal relationships, self-actualization, access to and use of 
training resources), and reinforcement factors (consisting of three questions to meas-
ure support and encouragement of peers, family and health service staff). Questions 
related to knowledge, possible factors, and reinforcement factors are scored in the 
form of Yes = 1 and No = 0, while attitude questions are scored based on a 4-item 
Likert scale that ranges from strongly disagree = 1 to strongly agree = 4. Therefore, 
the total score ranges from the predisposing factors section to 25-70, the supporting 
factors section from 0-4, and the reinforcement factors section from 0-3 (higher scores 
indicate better health status). 

3 Results and discussions 

3.1 Stunting 

71



72 

Stunting is a chronic malnutrition problem that is caused by a lack of nutrition in 
a long time due to the provision of food that is not appropriate to nutritional needs. 
Stunting occurs when the fetus is still in the womb and only appears when the child is 
two years old. Nutritional deficiencies at an early age increase infant and child mor-
tality, cause sufferers to get sick easily and have a posture that is not optimal as an 
adult [10]. 

Stunting in infants is a consequence of several factors that are often associated 
with poverty including nutrition, health, sanitation and the environment. The main 
factors causing stunting are: Humans need food for their survival [11]. Food is a 
source of energy to support all activities or human activities. A person cannot produce 
energy in excess of what is obtained from food unless he borrows or uses energy re-
serves in the body. But this habit of borrowing can lead to serious conditions, namely 
malnutrition, especially energy. The condition of poor environmental sanitation al-
lows various types of diseases including diarrhea, helminthiasis, and digestive tract 
infections. If the child suffers from a digestive tract infection, absorption of nutrients 
will be disrupted which causes nutrient deficiencies. Someone who is deficient in 
nutrients will be susceptible to disease and experience growth disorders. 

Stunting is a major nutritional problem that will have an impact on social and 
economic life in society. In addition, stunting can affect children under five in the 
long term, which is disturbing their health, education and productivity in the future. 
Stunting children under five tend to have difficulty achieving optimal growth and 
development potential both physically and psychomotor [12]. 

Developmental disorder is a condition of the child not being able to achieve the 
task of development at the estimated time. Disorders can occur in many areas of de-
velopment, for example in motor, language, social, or thinking. Stunting that occurs 
during childhood is a risk factor for increased mortality, cognitive abilities, and low 
motor development and unbalanced bodily functions [13]. 

 
3.2 Kampung KB 

Hearing the term "Kampung", the impression that arises in our minds will defi-
nitely be aimed at a place of residence of a group of people or families with all the 
backwardness, limitations, lagging, old-fashioned, slum, remote, and several other 
designations associated with the village. 

We cannot deny that the village is very identical with such terms, so is the case 
with the KB Village which has recently become a popular icon not only among the 
BKKBN, but has also been widely discussed by departmental institutions or non-
departmental level from the regional level to the central level. 

Indeed, since the KB Village was announced by the President of Indonesia (Ir. 
Joko Widodo) in January 2016, that the KB Village has been widely discussed by the 
public from the lower classes, the middle to the elite, and even writings on the KB 
village many fill in the news columns in the mass media (newspapers, magazines, 
tabloids) and even become quite hot and popular news in the electronic media. 

So why is this KB village established, there are a number of things behind it, 
namely: (1) the KB program no longer resonates and sounds echoed like in the New 
Order era, (2) to improve the quality of life of people at the village level or equivalent 
through the Proud program Kencana and related sector development in order to real-
ize quality small families, (3) strengthening the Proud Kencana program which is 
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managed and organized from, by and for the community, (4) realizing Indonesia's 
development ideals as contained in Nawacita especially the 3rd priority agenda, 
namely "Starting development from the periphery by strengthening regions and vil-
lages within the framework of a unitary state "and the 5th Priority Agenda, namely" 
Improving the quality of life of the Indonesian people", (5) promoting and reviving 
family planning programs to welcome the achievement of demographic bonuses that 
are predicted to occur in in 2010 - 2030. 

 
3.3 Kampung KB as a forum for community empowerment 

Although the establishment of the Kampung KB is mandated by the BKKBN, in 
principle the Kampung KB is a manifestation of the synergy between several relevant 
ministries from the central government and regional governments, work partners, and 
stakeholders, and does not miss the direct participation of the local community. 
Therefore, this Kampung KB is expected to be a miniature or portrait (portrait) of a 
village in which there is integration of the Population, Family Planning and Family 
Development programs which are synergized with related sector development pro-
grams which are carried out systematically and systematically, including in the health 
sector development. . 

The Kampung KB was actually designed as an effort to ground, reappoint, and 
revitalize the Proud Kencana program to bring access to services to families and 
communities in an effort to actualize and apply 8 (eight) whole family functions in the 
community. Thus the activities carried out in the Kampung KB are not only identical 
to the use and installation of contraception, but are an integrated development pro-
gram and integrated with various other development programs. So that we can make 
this Kampung KB forum a vehicle for community empowerment through various 
programs that lead to efforts to change people's attitudes, behaviors and ways of 
thinking towards a better way. 

The aim of the intervention is to obtain positive changes from behavior modifica-
tion in the six aspects of HPLP in the experimental group. Initially, a four-phase 
PRECEDE assessment is carried out and then appropriate interventions based on the 
assessment are developed, implemented and evaluated. 

Interventions that are developed refer to the theoretical framework of behavior 
change communication. To accelerate the handling of health problems, strategic in-
terventions need to be developed that include policies, organizations, communities, 
interpersonal, and individuals. 
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Fig. 2. Intervention Model Framework 

 
Kampung KB is a village-level regional unit with certain criteria in which there is 

an integration of the Proud Provisional program and related sector development car-
ried out systematically and systematically. It is hoped that the formation of the Kam-
pung KB program by BKKBN is expected to carry out the Proud of the Kencana pro-
gram and other development programs in an integrated and concurrent manner. The 
purpose of the formation of the Kampung KB is to improve the quality of life of fami-
lies and communities through the Proudly Proposed program integrated with other 
development sectors. The Kampung KB Program will then be optimized in the form 
of activity in accordance with the framework of the intervention model, namely advo-
cacy, social mobilization, social communication change, and behavior change com-
munication. In detail are: 

a. Advocation 
. Socialization of Demak Regent Regulation Number 29 Year 2019 

In an effort to optimize the KB village program to cope with the stunting incident 
in Demak, the initial step taken is advocacy to policy makers in the Kampung KB 
area such as the Village Head, RW Chairperson, and RT Chairperson. This advocacy 
began with the socialization of Demak Regent Regulation No. 29 of 2019 concerning 
the Stunting Management Regional Action Plan in Demak Regency in 2019-2021. 
This regulation concerning the Regional Government action plan that contains pro-
grams and activities in the field of stunting countermeasures in order to realize quality 
and competitive human resources, so that with socialization to policy makers it is 
expected that they will be able to know and understand the contents of these regula-
tions and commit to participate in efforts to prevent stunting by optimizing the Kam-
pung KB program [14]. 

Proposed Village Regulations Regarding Stunting 
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The results of the advocacy activities that have been carried out to policy makers 
are expected to produce related Village Regulations on optimizing family planning 
villages in overcoming stunting in the region. 

b. Social Mobilitation.  
In the opinion of Soerjono Soekanto, the understanding of social mobility is a 

movement in social structure, that is, certain patterns that govern the organization of a 
social group. In this activity required the formation of organizing in the form of ca-
dres with the program: 1) Formation of cadres concerned with stunting. The formation 
of these cadres is to coordinate if there are stunting to be referred and handled. 2) 
Data collection and examination of pregnant women. The importance in overcoming 
stunting starts from pregnant women, in this activity the cadres list all pregnant wom-
en to carry out pregnancy-related examinations. 3) Early detection of stunting cases: 
In this activity the cadres detect all toddlers in prevention efforts and if there is de-
tected stunting, the cadres immediately make a referral. 

c. Change in social communication 
. Wilbur Schramm through his study commissioned by UNESCO examines the 

role of communication in national development. In his report entitled Mass Media and 
National Development: The Role of Information in Developing Countries, in 1964, 
Schramm stated the role of mass media in national development as an agent of social 
change. The location of its role is to help accelerate the process of transition from 
traditional societies to modern societies. In particular the transition from habits that 
hinder development to new attitudes that are responsive to reform for development 
[15]. Development is expected to be carried out voluntarily in which every individual 
takes part in it and information about development is received equally. With this in 
mind, family planning changes can be implemented in social communication to pro-
vide education in increasing the level of knowledge targeting pregnant and lactating 
women and mothers with children under five. This activity takes place at the posyan-
du by providing: 1) Stunting Education. This activity provides knowledge of the caus-
es and effects of stunting. 2) Education of 1000 HPK. This educational activity pro-
vides knowledge of how important 1000 HPKs are related to family education, espe-
cially mothers during pregnancy, childbirth and breastfeeding, nursing care for infants 
and toddlers. 

d. Communication change behavior 
. In the Kampung KB there is a Toddler Family Development Program (BKB), 

this activity provides cadres counseling stimulation of child development and coun-
seling for families who have toddlers. This program can also be used to provide edu-
cation regarding 1000 HPK to fertile age couples. 

Behavior change communication can also be provided to adolescents through the 
Youth Information and Counseling Center (PIK-R) program. PIK-R is a forum for 
PKBR program activities managed from, by, and for adolescents to provide infor-
mation and counseling services on Family Life Planning for Adolescents and other 
supporting activities including education related to stunting [16].  
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Fig. 3. Optimization of the KB Village as a Strategy for the Acceleration of Stunting in the 
District of Demak 

 
Process Evaluation 

Process evaluation occurs during program implementation and is used to evaluate 
the process in which the program is run. In this phase, the achievement of intervention 
goals is measured. In this study, process evaluation includes evaluating program com-
ponents such as program staff, methods, materials used, and activities. 

Impact Evaluation 
This phase determines the direct effect of the program on target behavior, and it 

occurs after the program ends. In this study, impact evaluation consists of assessing 
changes in predisposing, reinforcing, and enabling factors that influence behavior 
immediately after and one month after intervention activities through questionnaire 
analysis. 

4 Conclusions 

The results of the research is that the BKKBN has developed the Kampung KB program. 
The spirit of forming and establishing Kampung KB throughout the archipelago has resulted 
in hundreds of Kampung KB. The presence of Kampung KB aimed to improve the quality of 
life of the community at the village level or equivalent through the Bangga Kencana program 
and the development of other sectors to create quality small families including on the family 
health side. It is hoped that the influence of the optimization of the Kampung KB as a strategy 
for the acceleration of stunting countermeasures. The intervention is still ongoing, so for the 
results of the effectiveness of the intervention cannot be reported. 
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Abstract. Cycling is very popular regardless of age from young to old and 
even children. The number of cyclists increased during the COVID-19 pan-
demic. There is no Open Sport Space or a special lane that causes the partici-
pants to choose the highway as the route. Besides being at risk of accidents, 
they are also vulnerable to traffic air pollutants or the traffic-related air pollu-
tants (TRAP). The TRAP components are Carbon Black (BC), Nitrogen Diox-
ide (NO2), Ultrafine Particles (UFPs), and Heavy Metals. TRAP is dangerous 
for health. The purpose of this study was to determine the level of pollutants 
on the highway that was passed by cyclists. This research was experimental 
research. The population and research sample was Semarang City Highway 
and cyclist comunity. The results of this study showed that the levels of pollu-
tants during the COVID-19 pandemic were lower when compared to normal 
days. 

Keywords: Exposure, Pollutant, Cyclist. 

1 Introduction 

The phenomenon of sports culture in the community is believed to be not merely a 
health-supporting activity, but also a support for social needs in which health, psychological, 
and socio-cultural fitness values can be attached. Sport can make a real valuable contribu-
tion and inspire human well-being and survival from physical, spiritual and social aspects. 
The meaning contained in sports activities is not just physical education and achievement, 
but more broadly related to overall goals, and can contribute to life for each individual in 
physical, mental and social aspects. The sport that is currently favored by the public right 
now is cycling. 

Cycling is now a trend among the people, in addition to running. Some even think that 
besides being used as a transportation and sports suggestion, cycling is also a lifestyle. Cy-
cling is very popular regardless of age from young to old and even children. We have now 
met many workers who are cycling to go to the office and also elementary school students to 
students who are cycling to their respective destinations. 

To be able to carry out sports activities optimally, sports facilities and infrastructure are 
needed, including open spaces that can be accessed to exercise so that they can move freely 
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without any obstacles. Open space in sports (OSS) is a basic requirement for sports activi-
ties. Without adequate and narrow open spaces it is difficult to expect community participa-
tion in sports activities. The more public sports facilities and infrastructure available, the 
easier it is for people to use and use them for sports activities. Conversely, the more limited 
public sports facilities and infrastructure available, the more limited the opportunity for 
people to use and utilize them for sports activities. Thus, the availability of public sports 
facilities and infrastructure will affect the level and pattern of community participation in 
sports. 

Cycling is a recreational or sports activity, and is one of the modes of land transporta-
tion that uses bicycles. The bike was first introduced in the 19th century AD. Many cycling 
enthusiasts who carry out these activities in various fields, such as hills, steep terrain or just 
rural and urban areas. People who use bicycles as a routine mode of transportation can also 
be called commuters. The use of bicycles as a mode of routine transportation is not only 
done by workers who work in the informal sector, but also is done by workers who work in 
the formal sector. 

The number of cyclists is now increasingly found on the streets. In other words, this re-
laxed but healthy exercise is increasingly in demand. The cyclist community is also increas-
ing now. 

But cyclists rarely pay attention to the health risks that can arise if they carry out their 
hobbies in places where air pollution is high. Unwittingly the dirty air we breathe every day, 
can be very dangerous for health. Yet according to WHO, currently 9 out of 10 people 
breathe in polluted air. The impact of air pollution has also killed around 7 million people 
each year. 

Increased interest in cycling in the city of Semarang is not matched by an increase in 
supporting facilities and infrastructure. The absence of Open Space Sports (OSS) or special 
lanes causes the participants to choose the highway as the route. Besides being at risk of 
accidents, they are also vulnerable to exposure to air pollutants due to traffic or the term 
traffic-related air pollutants (TRAP). The TRAP components include Carbon Black (BC), 
Nitrogen Dioxide (NO2), Ultrafin Particles (UFPs), and Heavy Metals. TRAP is dangerous 
for health. TRAP has been linked to several adverse health outcomes including increased 
asthma, cardiovascular risk, risk of lung cancer, fatal myocardial infarction, and increased 
mortality. TRAP is a silent killer because of its physical nature which is tasteless, colorless, 
and odorless, but in high concentrations can cause death in humans who are exposed quick-
ly. 

A study on TRAP exposure for cyclists in Semarang City is needed so that efforts to 
mitigate exposure to air pollution for cyclists can be carried out. The purpose of this study is 
to determine the Exposure of Black Carbon, Ultrafin Particles, and Heavy Metals in the 
Cycling Community. 

2 Method 

This research is an experimental research with one group pretest post test design. The 
population and sample of the study are Semarang City Cyclists Community. 

The study was carried out by measuring pollutants on the routes that cyclists traveled 
and exposure to pollutants on cyclists. Because of the high temporal variability of TRAP 
that is measured, monitoring can only be considered representative if the data series is large. 
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In our study, walking monitoring per week (according to the cycling schedule) was carried 
out along the route of travel. For each route 8 repetitions are performed, between 6/1/2020 
and 3/23/2020. To consider the effects of road congestion and looseness, the route changes 
every week. The average cycling speed is 20 km / hour. Also installed a heart rate measur-
ing device. 

3 Results and discussions 

The level of atmospheric pollution in a heterogeneous and typical urban environment 
can be known to vary greatly in space and time. While spatial variation is the main associa-
tion with differences in traffic intensity, urban topology and distance to individual pollutant 
sources, temporal variations consist of day to day (mainly meteorological fluctuations and 
urban backgrounds), daily conditions (mainly due to traffic dynamics) and scale variations 
micro (short-term single event) [1]. 

Because the traditional stationary air quality monitoring network is limited in terms of 
spatial coverage, cellular monitoring devices, the possibility of personalized monitoring and 
high resolution, has become increasingly popular over the past decade [2-4]. Especially for 
atmospheric pollutants that experience large temporal spatial variations in urban environ-
ments. Cellular monitoring provides valuable insights into the range of atmospheric pollu-
tion faced by city dwellers in daily life, and the potential for this to occur in the local area 
which, as a result, can be targeted by policy makers and urban planning planners [5,6]. 

Table 1. Recap of CO level measurement 

No Location Data read (ppm) Average 
1 2 3 4 5  1 Simpang Lima 16 15 18 16 16 16,2 

2 Pertigaan Thamrin 14 14 13 15 14 14 
3 Tugumuda 14 13 12 16 17 14,4 
4 Perempatan Petompon 12 11 12 12 10 11,4 
 
As with walking, cyclist exposure is also quite a contentious issue, with research 

providing conflicting results. Studies found CO levels to be substantially lower than cars, 
and lower than pedestrians during most sampling instances Later research confirmed the 
contrary, with cyclists receiving higher levels than walk, car and bus. 

Nevertheless, there are various potential factors influencing cyclist exposure. These in-
clude: position on the road; traffic light timings; ability to pass between congested traffic; 
height of cyclist from ground; chosen route; traffic density and use of bus or cyclist lanes. In 
a journal entitled "Personal exposure to Black Carbon in transport microenvironments", the 
results showed 6% of the time spent in transportation but contributed to carbon black expo-
sure to the body by 21% [7]. The concentration of carbon black in transportation is 2-5 times 
higher than its concentration in the home. The highest exposure to black carbon uses bus, 
motorcycle and car transportation while the lowest uses train. Exposure by cycling or walk-
ing in busy traffic also results in high exposure, whereas using bicycles in a quiet or rural 
area receives low carbon black exposure. For the use of a car at work activities receive high-
er carbon black exposure than using a car for recreational activities. The highest dose of 
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carbon black inhalation occurs when cycling or walking casually on a highway or urban 
road. 

Table 2. Recap of PM 10 dust measurement 

No Location Time 
(Min) 

Air Flow 
(l/m) 

Air Volume  
(m3) 

Weig
ht 2 

Weig
ht 1 

Dust 
Weigh
t 

Dust Conc 
(MG/m3) 

1 Simpang 
lima 

60 750 45 5122 4720 402 8,933333333 

2 pertigaan 
thamrin 

60 700 42 5104 4940 164 3,904761905 

3 tugumuda 60 750 45 5098 4855 243 5,4 
4 perempatan 

petompon 
60 750 45 4990 4856 134 2,977777778 

 

Jelle Hofman et al (2018), with the title "Cyclist exposure to black carbon, ultrafine par-
ticles and heavy metals: An experimental study along two commuting routes near Antwerp, 
Belgium". The results showed that the average black carbon was 300% and ultrafin particles 
were 20% higher in the traffic lane than in the bicycle lane (vehicle free) [8]. This research 
shows that cyclists who wish to reduce their exposure to black carbon, ultrafin particles and 
heavy metals must choose lane routes with fewer vehicles or busy lanes. 

The exposure of carbon black on the main (busy) line was very high especially at the 
crossroads, where many machines stopped. This exposure is greatly reduced when cyclists 
pass alternative route routes that do not have many vehicles and do not have many intersec-
tions. Measurements in the urban environment, influenced by traffic and biomass burning, 
show that air pollution of the main traffic, and carbon black in particular, has a significant 
impact on cyclist exposure. The results imply that cycling route planning must aim for 
greater distances between cycling routes and motorized traffic, must consider the number of 
intersections and consider at the same time the exchange / distance. 

Table 3. Recap of the results of lung phalms measurement 

No Name Gender Age  FVC FEV1 FEV1/FVC % PEF Information 

1 Asti F 29 86 88 104 73 Normal Spirometry 
2 Budi  M 36 93 87 98 62 Normal Spirometry 
3 Choirul  M 30 94 96 104 71 Normal Spirometry 
4 Ramlan M 69 100 115 119 81 Normal Spirometry 

5 Sigal-
ingging 

M 37 134 106 83 76 Normal Spirometry 

6 Suryadi M 58 86 97 93 84 Normal Spirometry 
7 Tatang M 65 92 112 125 135 Normal Spirometry 
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The effect of environmental control on CO levels and dust on shows that age has no in-
fluence on road exposure which can cause lung disorders. Statistical results showed that 
there was no significant difference between sex and lung function (p> 0.05). Statistical re-
sults between years of service and pulmonary function did not show a significant difference 
(p> 0.05). Based on exercise habits, exercise generally can increase lung capacity. Individu-
als who do regular exercise lung capacity will increase. The conclusion is that there is no 
significant difference between age, and sex, on lung capacity. However, there is a relation-
ship between exercise habits and lung function. 

4 Conclusions 

The results of this study showed that the levels of pollutants during the COVID-19 pan-
demic were lower when compared to normal days. But that does not mean harmless to cy-
clists. There is no significant difference between age, and sex, on lung capacity. However, 
there is a relationship between exercise habits and lung function. 

For the next stop of research is measuring exposure to pollutants in cyclists on the 
highway. 
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Abstract. Long term consequence of picky eater is under optimal 
growth and development difficulties. The objectives of this study were 
to determine the modeling associated with picky eating behavior on 
stunted children. A questionnaire was used to conduct a cross-sectional 
study of 36 mothers with stunted children under five years old who 
were picky eater behavior. Data collected included: socio-demographic, 
modeling, and picky eater behavior. The study design was case-control, 
Data analysis using chi-square. The result showed that the modeling 
associated with picky eating significantly (p= 0.040), p < 0.050. The 
findings suggest that all family members may intentionally and 
unintentionally model healthy and unhealthy foods.

Keywords: modeling, picky eater, stunted children

1 Introduction

Stunting is a major nutrition issue facing Indonesia today. World Health 
Organization (WHO) states Indonesia is the third country with the highest prevalence 
of stunting in the Southeast Asia / South-East Asia Regional (SEAR) region. There 
were 36.4% of stunted children in Indonesia in 2005-2017 [1]. Stunting is the
impaired growth and development of children. A child is defined as stunting if their 
height for age is more than two standard deviations below the median of the World 
Health Organization (WHO) Child Growth Standards [2]. It is caused by several 
conditions such as poor nutrition, recurrent infections, and inadequate psychosocial 
stimulation.
One of the factors that contribute to stunted growth and development is an inadequate 
infant and young child feeding [2] because of a picky eater. Although picky eaters are 
a common behavior that occurs during childhood, picky eaters have become a serious 
problem in nutrient intake in some children. Several studies showed that there is a 
correlation between picky eaters and stunted children. 77% of stunted children under 
five are picky eater [3]. According to recent studies, a decrease in appetite and intake 
due to the behavior resulting in children under five becoming lack of energy and 
nutrients that inhibit growth [3][4]. Besides, a lower intake of vitamin E, vitamin C, 
folate, and fiber in children with a picky eater can cause immune responses and a 
weak digestive system [5].
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Picky eating is a common behavior, also known as fussy eating, selective eating, 

faddy eating, and choosy eating [5–7]. Others said that picky eater is defined as an 
unwillingness to eat familiar foods or try new foods [4,7] which are characterized by 
various reactions to refuse to eat certain types of foods, (texture, color, or mouthfeel), 
only wants to eat the same foods over and over and food are cooked with a certain 
method or booth. The child's response also varies in eating behavior, such as feeling 
full quickly, eat slow, talkative, fussy about food, less responsive, and do not enjoy 
eating [8]. Studies on this subject revealed that children tend to dislike vegetables and 
prefer not to eat fruits, potatoes, and meat [5]. The prevalence of picky eating from 6 
to 50% [9]. In Indonesia, the prevalence of stunting about 58% [4]. Studies in China 
showed that the prevalence of picky eating as high as 54% among children under five 
and in Singapore 49.2% and Vietnam 25.3% [10]. 

Picky eating can cause distress in parents, and in their attempts to increase 
healthy food intake by some strategies. Regardless of the strategy to handle fussy 
eaters, parents as role models are a factor that influences healthy eating habits in 
children. Albert Bandura on his Social Learning Theory said that a process of 
observational learning relies on the parent to encourage and facilitate behavior within 
the child, with the consequence of the behavior becoming habitual is modeling [11]. 
Parental food behavior was considered to have both positive and negative influences 
on individual eating habits [12]. Introducing children to new foods within a positive 
atmosphere may encourage taste acquisition and promote more varied and healthy 
food preferences [13]. Similarly, Savage [14] said parents have the power to shape 
children's early experiences with food and eating. Parental influence to select the 
foods of the family diet, serve as models of eating that children learn to emulate, and 
use feeding practices to stimulate the development of culturally appropriate eating 
patterns and behaviors in their children. 

The study aimed to determine the modeling associated with picky eating 
behavior on stunted children in Demak region. By understanding the relationship 
between these factors, we can examine the effective improvement strategies of 
children feeding practices. 

 

2 Methods 
 

The population was mothers with stunted children in Demak region. The 
sampling method used was purposive sampling. The sample in this study was 36 
mothers with stunted children under five and lived in three villages: Kembangan, 
Tridonorejo, and Tlogoboyo. 

The inclusion criteria in this study were mothers with stunted children who lived 
in the study area and were willing to be involved in this study. Mothers are not 
included in this study were mothers with stunted children, lived in the study area but 
were willing to be involved in this study 

This study uses a cross-sectional design. This study uses a questionnaire 
instrument to determine the modeling and picky eater. Data were obtained by 
interviewing mothers using the instrument's guide. All participants were interviewed 
to obtain data 
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on socio-demography, modeling, and picky eater. The variables of socio-demography 
have created the category of stunting, sex, and socio-economic status. The 
questionnaire for modeling addressed two general areas (people who are role models 
and food preferences). All the data collected from the study was obtained through 
face-to-face interviews with mothers. This interview takes about 20 minutes. The 
picky eater set was developed by using several variables analysis (frequencies, types 
of food like, and dislike). The frequency variable on picky eater was ranked in 
ascending order and then categorized into quantile (1) never, (2) seldom, (3) 
sometimes (4) often. Data analysis in this study uses quantitative methods and uses a 
chi-square test to determine the relationship between two nominal variables. 

 

3 Results and discussion 
 

36 parent participants completed the instrument. The subject characteristics are 
presented in the following table 1. 

 
Table 1. Demographic Characteristics of Respondent 

 
 Variable n: 36 % 

Stunting Severe Stunted 9 25% 
 Stunted 27 75% 

Sex Boy 19 53% 
 Girls 17 47% 

Socio-economic status Middle high 1 1% 
 Low 35 99% 

Note: Income level based on Regional Minimum Wages at Demak, Central Java Province, 
Indonesia. Middle Low: Less than IDR 2.420.000. Middle High: More than IDR 2.420.000 

 
Based on this data, 25% severely stunted children who were picky eater 

behavior, and 75% stunted children who were picky eater behavior, and 53% of boys 
are stunted who were picky eater behavior and 47% of girls are stunted who were 
picky eater behavior. Most respondents are low socio-economic status (99%), and 1% 
is middle high. 

 
Table 2. Characteristics of Picky Eater 

 
 Variable Respondent % 

Child’s response to Tantrum (angry, crying) 14 44 
food   Refuse to open mouth 7 22 
(n : 32)   Feeding Distraction 6 19 

   Food refusal through a verbal reaction 3 9 
   Self-induced vomiting 1 3 
   Pushes foods around the plate 1 3 

Reasons the child re- Dislike food 26 (fishy: 2) 81 
fuses to eat 
(n: 32) 

Reluctant to eat rice 3 9 
Dislike taste 2 6 
It  hard  to  floss  the  tiny pieces of food 1 4 
that gets stuck in between his teeth 

Food likes Egg 13 41 
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(n: 32)  Fish 8 25 

  Soy (soy sauce, tofu, and tempeh) 3 9 
  Candy 3 9 
  Chicken 2 7 
  Sausage 1 3 
  Biscuit 1 3 
  Snack 1 3 

Food dislikes  Rice 7 22 
(n :32)  Fish 5 16 

  Soy (Tofu and tempeh) 9 28 
  Fruit 3 9 
  Chicken 3 9 
  Egg 1 3 
  Spicy foods 2 7 
  Coconut milk 1 3 
  Vegetable 1 3 

Role model for the Mother 9 53 
children  Father 6 35 
(n : 17)  Siblings 1 6 

  All family member 1 6 
Food /Drink choice. Coffee 5 31 
Imitation of role mod- Ice 3 19 
els' to eat food Chicken 1 6 
(n:17) Fried food 1 6 

 Snack 1 6 
 Kebab 1 6 
 Egg 1 6 
 Fruit 1 6 
 Instant noodles 1 6 
 Sunflower seed 1 6 
 Fish 1  

Food/Drink choice. Fruit 9 53 
Imitation of role models’ Vegetables 5 29 

   not to eat food Fish 2 12 
(n:17) Ice 1 6 

 

This study revealed that the child refuses the food with many reactions: 44% 
tantrum (angry, crying), 22% refuse to open mouth, 19% feeding distraction, and 15% others 
(food refusal through verbal reaction, self-induced vomiting, pushes foods around the plate). 
Besides, the reasons the child refuses to eat are 81% dislike food, 9% reluctant to eat rice, 6% 
dislike taste, and 4% it hard to floss the tiny pieces of food that get stuck in between his teeth. 
The study also found that the children like the food such as 41% egg, 25% fish, 3% 
candy/chocolate, and 3% soy (soy sauce, tofu, and tempeh) and dislike the food such as 28% 
soy, 22% rice and 16% fish. Role models to imitate the eating behavior are 53% mother, 35% 
father, 6% siblings, and 6% all family members. Besides, the food choice that the children 
imitate' to eat and drink is ice and coffee, the food choice that the children imitate not to 
eat is 53% fruit, 29% vegetables, and 12% fish. 
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Table 3. Statistic Result Test between modeling and picky eater 

Variable Total numbers of Picky 
  Eater’s cases  

Yes No 
Role model (n=36) 

 
 

P 
 
 
0.040 

Yes (n =17) 
No (n=19) 

13(76%) 
19 (100%) 

4 (24%) 
0 (0%) 

 

 

With a total of 36 respondents, it was found that there was an association 
between modeling and picky eater in children under five significantly with a value of 
p <0.05. 

Picky eating is defined as "sometimes" or "often" does not eat well and refuses 
to eat [6]. It is characterized by an unwillingness to eat familiar foods or to try new 
foods, as well as strong food preferences [15]. This study revealed 89% of stunted 
children under five years old were picky eater. There are many studies on the 
prevalence of picky eating in childhood, and a large variation in prevalence was found 
[16]. The prevalence of picky eating in Asia children above 50% [10,17]. This study 
showed that the children display refuse to eat such as self-induced vomiting, feeding 
distraction, food refusal through verbal reaction, tantrum, refuse to open mouth, 
pushes foods around the plate. 

Based on this study, there are few reasons why the children are refusing to eat a 
certain food: dislike the food, dislike the taste, and reluctant to eat rice. This study 
revealed the most favorite food such as egg, fish, soy (tofu, tempeh, soy sauce), and 
candy. On another side, this study found that different types of food refusal by some 
children such as rice, fish, and soy (tofu and tempeh). Picky eater often has 
inadequacy of some nutrients, reduced energy intake, eat fewer fruits and vegetables, 
and have lower intakes of dietary fiber [7,18]. 

As a result, many healthy nutrients are not absorbed properly in children that 
related long-term consequences include a weakened immune system then causes the 
emergence of diseases in children. It can be effective for stunting. The picky eater was 
found in this study of stunted children. Similarly, the other study revealed picky eat- 
ing was relatively prevalent among stunted Vietnamese children under five years of 
age [10]. This study also showed that there are two classifications of prevalence in 
stunting namely severe stunted and stunted. The proportions of stunted boys been 
higher than girls in this study. Similarly, some studies report on sex differences in 
stunting and find higher odds for boys than for girls [19,20]. Elsmen and Killbride 
said that stunting prevalence of different sex is caused by health conditions, low birth 
weight, and in utero health conditions. This study also found epidemiological 
evidence that young girls are less vulnerable to adverse health outcomes than young 
boys. increase the odds of stunting more for boys than for girls. Preterm-born males 
and those with low birth weight are worse off than their female counterparts. It means 
in utero health conditions are important for child health after birth [19]. 

The children develop picky eating habits by modeling their parents' fussy eat- ing 
habits. This study found that modeling is associated with a picky eater in stunted 
children. They learn about eating behavior from their parents, siblings, and all family. 
This research also showed that a mother is the most role model for the children. 
Indeed, mothers have an emotional attachment t o  their children’s eating behavior. 
They have awareness about food and eating changes [21]. Besides, Albert Bandura in 
his theory, Social Learning state that most people's behavior is learned, either 
deliberately or inadvertently through the influence of example. This evidence suggests 
a good example is therefore a much better teacher than the consequences of unguided 
actions [22]. In line with the ecological model of developing food choices by Urie 
Bronfenbrenner on This Ecological Systems Theory, the interaction of different 
environmental factors may result in human behavior. Parents provide food 
environments and experiences with food and eating for their children. Children model 
themselves on their parents' eating behaviors, eating-related attitudes, type of food, 
lifestyle, and satisfaction or dissatisfaction regarding body image [21]. 
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4 Conclusions 
 

This study found associations between modeling and picky eater. Family feeding 
behavior has a significant effect on a child's food preference. To encourage their 
child's food preferences, all members shall utilize many diverse behaviors to get 
effective strategies for healthy food intake during mealtimes. 

 
Acknowledgments 

This study was funded by the Budget Implementation List (Daftar Isian 
Pelaksanaan Anggaran/DIPA), Sports Science Faculty, Universitas Negeri Semarang 
(UNNES). We would like to thank the head of Public Health Center Bonang 1, 
Central Java, Indonesia, all participants in this research. This article was approved by 
the Health Research Ethics Committee (HREC), Universitas Negeri Semarang. 

 
References 
[1] Pusat Data dan Informasi KKR. Situasi Balita Pendek (Stunting) di Indonesia. 2018. 
[2] WHO. WHA Global Nutrition Targets 2025  : Stunting Policy Brief. 2018. 
[3] Nurmalasari Y, Utami D, Perkasa B. Picky eating and stunting in children aged 2 to 5 

years in central Lampung , Indonesia. Malahayati Int J Nurs Heal Sci. 2020;03:29–34. 
[4] Putri AN, Muniroh L. Hubungan Perilaku Picky eater dengan Tingkat Kecukupan Zat 

Gizi dan Status Gizi Anak Usia Prasekolah Di Gayungsari Correlation of Picky Eater with 
Intake Adequacy and Nutritional Status in Preschool-Aged Children in Gayungsari. 
Amerta Nutr. 2019;232–8. 

[5] Wolstenholme H, Kelly C, Hennessy M, Heary C. Childhood fussy/picky eating 
behaviors : a systematic review and synthesis of qualitative studies. Int J Behav Nutr Phys 
Act. International Journal of Behavioral Nutrition and Physical Activity; 2020;1–22. 

[6] Samuel TM, Musa-Veloso K, Ho M, Venditti C, Shahkhalili-Dulloo Y. A Narrative 
Review of Childhood Picky Eating and Its Relationship to Food Intakes, Nutritional 
Status, and Growth. Nutrients. 2018;10:1–30. 

[7] Walton K, Kuczynski L, Haycraft E, Breen A, Haines J. Time to re-think picky eating ?: a 
relational approach to understanding picky eating. Int J Behav Nutr. International Journal 
of Behavioral Nutrition and Physical Activity; 2017;1–8. 

[8] Khaq AE, Yuniastuti A, Rahayu SR. An Analysis of Picky Eater Towards Growth and 
Motor Development at Kebasen District Health Centre. Public Heal Perspect J. 
2018;3:224–30. 

88



89 
 

 
[9] Emmett PM, Hays NP, Taylor C. Antecedents of picky eating behavior in young children. 

Appetite. 2018;163–73. 
[10] Yen HTB, Huong LT, Thang V Van, Tien HA. Picky Eating and Nutritional Status among 

Vietnamese Children Under Five Years of Age in Hue, Central Vietnam. Biomed J Sci 
Tech Res. 2019;11733–9. 

[11] Palfreyman Z, Haycraft E, Meyer C. Original Article Development of the Parental 
Modeling of Eating Behavior Scale ( PARM ): links with food intake among children and 
their mothers. Matern Child Nutr. 2014;617–29. 

[12] Sogari G, Velez-Argumedo C, Gómez MI, Mora C. College students and eating habits: A 
study using an ecological model for healthy behavior. Nutrients. 2018;10:1–16. 

[13] Lyons M. Children's Picky Eating and the Role of Family Environments. J Undergrad 
Res. 2015;15. 

[14] Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior. J Law, Med 
Ethics. 2007;35:22–34. 

[15] Taylor CM, Wernimont SM, Northstone K, Emmett PM. Picky/fussy eating in children: 
Review of definitions, assessment, prevalence and dietary intakes. Appetite. Elsevier ,Ltd; 
2015;95:349–59. 

[16] Chao H. Association of Picky Eating with Growth, Nutritional Status, Development, 
Physical Activity, and Health in Preschool Children. Front Pediatr. 2018;6:1–9. 

[17] Xue Y, Zhao A, Cai L, Yang B, Szeto IMY, Ma D. Growth and Development in Chinese 
Pre- Schoolers with Picky Eating Behaviour : A Cross-Sectional Study. PLoS One. 
2015;1–16. 

[18] Kwon KM, Shim JE, Kang M, Paik H. Association between Picky Eating Behaviors and 
Nutritional  Status in  Early  Childhood :  Performance of a  Picky  Eating  Behavior  
Questionnaire. Nutrients. 2017;9. 

[19] Knaap I van der. The determinants of sex differences in child stunting in Sub Saharan 
Africa: a multilevel logistic Sub-Saharannalysis. 2018. 

[20] Wamani H, Åstrøm AN, Peterson S, Tumwine JK, Tylleskär T. Boys are more stunted 
than girls in Sub-Saharan Africa: A meta-analysis of 16 demographic and health surveys. 
BMC Pediatr. 2007;7:1–10. 

[21] Scaglioni S, Cosmi V De, Ciappolino V, Brambilla P, Agostoni C. Factors Influencing 
Children's s Eating Behaviours. Nutrients. 2018;1–17. 

[22] Bandura A. Social learning: Theory. Gen. Learn. Press. 1971. p. 1–46. 

89



Measuring Customer Satisfaction on Small-Scale 
Sport Event: A Case Study of The Sport Event 

Organizer Subject's Final Project 

Billy Castyana1, Tandiyo Rahayu2, Rumini3, Mugiyo Hartono4,  
Dwi Gansar Santi Wijayanti5, Wahyu Ragil Kurniawan6  

{billycastyana@mail.unnes.ac.id1, tandiyorahayu@mail.unnes.ac.id2, rumini@mail.unnes.ac.id3} 
 

Department of Physical Education Universitas Negeri Semarang, Semarang, Indonesia1,2,3,4,5,6 

Abstract. The aim was to measure the customer satisfaction on small-scale 
sport event conducted by students. This quantitative descriptive study was 
conducted using survey method with population came from the partici-
pants of sport events throughout Central Java and were chosen by acci-
dental sampling with 141 respondents. Survey consists of Tangible, Empa-
thy, Responsiveness, Reliability, and Assurance in the form of checklist by 
using Likert scale 1 to 4. From the results of data processing, researchers 
found that 75% of participants said the committee is reliable. Then 75.18% 
of participants stated the organizer is responsive. The data also shows 
76.60% of participants mention how assure they are due to organizing 
committee could build a good trust among them. Then 77.48% of partici-
pants said that the emphaty addressed by the committee was in accordance 
with the participants' expectations and 80.32% of the tangible factors were 
given by organizer make participants will participate again. 

Keywords: sport event organizer, customer satisfaction, sport management. 

1 Introduction 

Sport events are an entertaining physical activities that have a creative and complex 
character, including an impact on improving tourism and socio-economy for a region[1]. 
Various countries are currently competing to host large-scale sport events, such as the 
Olympics, Asian Games, World Cup, etc. However, many do not pay attention that hold-
ing small-scale events has the potential to have a large impact on local communities[2]. 
The small-scale sport event itself is a sporting event which is organized by involving a 
small sports fan base that is held routinely at both the regional and national levels[3]. 
Small-scale sports events like this are able to provide benefits in the local economy, 
tourism, cheap entertainment for the community, and enhancing community pride[4]. 
Small-scale events also have the advantage of being easy to manage and the implementa-
tion does not incur large costs so that events like this can avoid the negative impact of 
organizing mega events[2]. To maximize this potential, the organizing committee must 
be able to provide satisfaction during the event. In its implementation, the most benefi-
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cial thing is to give satisfaction to the sports fans because until now sports fans have a 
big role in the success of the event[5]. They are willing to spend money to be able to 
watch directly or indirectly through other media.  

From previous studies, it can be concluded that customer satisfaction is an evalua-
tion of what is felt by customers and whether the services provided are in line with ex-
pectations[6]. Customer satisfaction is the key to the loyalty of sports fans and this will 
make them provide a beneficial relationship with the event organizer[7]. In addition, 
customer satisfaction can also be interpreted as how customers evaluate the performance 
of event organizers and later the results of these evaluations can show how the level of 
customer satisfaction[8]. According to that statement, it means the event organizer must 
improve the quality of service and set prices according to the services received so that 
customers will be satisfied[9]. If this can be realized, it will affect the desire to re-join 
the event, invite more people to participate, bring up positive reviews, so that the event 
organizer can compete with other event organizing competitors[10]. It should be noted 
that the ability to be able to provide satisfaction to customers will determine the differ-
ence between one event with another event and can build customer loyalty relation-
ships[11]. 

To build customer satisfaction, sport event organizer must understand how to pro-
vide services to customers, this is called service quality. When viewed from an economic 
point, the services provided must meet customer desires because the service will deter-
mine how the evaluation provided by the customer on their level of satisfaction[12]. In 
addition, from a social standpoint, services must be provided to customers on reasonable 
grounds[6]. From this opinion, it can be concluded that service is an activity that pro-
vides customer support systems, handling complaints, speed in handling complaints, 
ease in reporting complaints, and friendliness in receiving complaints[8]. Previous re-
search has shown that when customers don't get good service when they report com-
plaints, that's when they start switching to other brand[13]. In addition, the friendly and 
polite attitude of the organizers of events related to service will give a positive impres-
sion that can make customers satisfied[14]. 

Quality of service has ten requirements to be met, namely reliability, responsive-
ness, tangibles, communication, credibility, security, competence, courtesy, ability to 
understand customers, and customer access to services. However, if you look at the ser-
vice quality scale (SERVQUAL), there are five dimensions that must be met, including 
reliability, responsiveness, assurance, empathy and tangibles[15] This measurement 
model is a tool commonly used to measure service levels and differences in customer 
satisfaction. Reliability is an ability to deliver what the organizer promises to customers. 
Responsiveness is how the organizer is prepared to provide good service. Assurance is 
the organizer's ability to build trust in customers. Emphaty is caring and prioritizing 
service to customers and how organizers are able to translate what customers want. The 
last dimension is Tangible, this dimension shows how facilities are used, how to com-
municate, and how to provide services to customers[16] 

Since 2017, Department of Physical Education, Universitas Negeri Semarang in-
cludes material about sport event organizers as a part of curriculum. The final task of this 
course, students are required to be able to conduct small-scale sport events in various 
regions in Central Java. Over the past two years, the success of students in organizing 
sport events has been extraordinary because in addition to the knowledge they get direct-
ly in the field, they also get financial benefits ranging from Rp. 750,000 to Rp. 
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11,000,000. This certainly cannot be separated from the performance carried out by the 
committee to make customer satisfied. With many sports events had been conducted by 
students, it needs to have a further study to understand the customer satisfaction within 
the event. This research conducted to know how satisfy consumers are with the perfor-
mance of the existing committee, whether the implementation of the event is in accord-
ance with the expectations of the participants, and whether the services provided are 
good enough. This study aims to measure the customer satisfaction on small-scale sport 
event conducted by students so that it becomes a feedback for the implementation of the 
next event. 

2 Methods 

This quantitative descriptive study was conducted using survey method. Population 
came from the participants of sport events throughout Central Java which conducted by 
Physical Education students and were chosen by accidental sampling with 141 respond-
ents. They were asked using a 4-point Likert Scale modification of SERVQUAL instru-
ment consist of reliability, responsiveness, assurance, empathy and tangible, which was 
adopted with a slight modification[17].  

Table 1.   Servqual questionnaire. 

Indicators Question 
Resposiveness The committee is responsive in providing services during the event 
 The committee responses all complaints regarding the activities friendly 
 The committee is able to provide solutions to every problem regarding the 

event 
 The committee provides the best service from the beginning to the end of 

the event 
 The committee is running event on schedule 
Assurance The event is going well 
 The services provided by the committee are good 
 The committee is polite during the event 
 The committee is friendly towards all participants 
 The committee can be trusted 
Tangible Existing facility supports the ongoing sport event. 
 Existing facility is sufficient to conduct sport event. 
 The Sport Hall is quite spacious and sturdy. 
 The location of sport hall is quite strategic. 
 All committees look neat, attractive and polite. 
Emphaty It is easy to register as a participant 
 There is a clear explanation related to facility 
 The committee provides good service to participants 
 In general the committee provided the needs of the participants during the 

event 
 Participants can give feedback both written and oral 
Reliability The committee always helps participants in facing difficulties during the 

event 
 The committee is able to solve problems quickly 
 The committee is responsible for all activities 
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 The committee is fast and proper in providing services during the event 
 The committee provides clear information to participants 
 

Before the survey began, Physical Education students already conducted sport event 
at 7 regions in Central Java. The respondents were received the questionnaire after they 
finished their participation on the entire series of events, and during they filled out the 
questionnaire they were accompanied by the research team to assist if there were any 
difficulties.  

3 Result and discussion 

3.1 Result 

After data collection was carried out in 7 regions, namely Banyumas, Tegal, Kendal, 
Blora, Kudus, Temanggung, and Wonosobo, the data was then processed to get an over-
view of the level of customer satisfaction at the event. From the results of data analysis, 
researchers found that 76.91% participants satisfied with the organizer. However, if we 
focused on each indicators, 75% of participants said the committee is reliable. Then 
75.18% of participants stated the organizer is responsive. The data also shows 76.60% of 
participants mention how assure they are due to organizing committee could build a 
good trust among them. Then 77.48% of participants said that the emphaty addressed by 
the committee was in accordance with the participants' expectations and 80.32% of the 
tangible factors were given by organizer make participants will participate again. 

Table 2.   Servqual Percentage Analysis. 

Factors Average Percentage (%) 
Responsiveness 3.00 75 
Assurance 3.01 75.18 
Tangible 3.06 76.60 
Emphaty 3.10 77.48 
Reliability 3.21 80.32 

 

3.2 Discussion 

In the data shown in table 1, it can be seen how satisfying the implementation of 
sports events conducted by Physical Education students. This satisfaction is inseparable 
from the factors were successfully met by the committee, such as committee perfor-
mance, event execution, service quality, and committee attitudes, which eventually made 
the participants would like to participate again. In addition, these results also have inter-
ference from lecturers who guide and control them. How students learn the science of 
organizing sports events in class and applying them in the field is an integral part.  

Consumer satisfaction is closely related to the suitability of service between expec-
tations and reality that consumer receive[18]. Consumers can feel satisfaction if what is 
promised and expected by them can be fulfilled. From the five dimensions it can be seen 
that customer satisfaction has a high percentage. However, responsiveness has a lowest 
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percentage among them, it means that the event organizer had not prepared the activity 
properly so there were still problems in service to customers. There was also time when 
the committee confused when there were questions from customers. To improve it, or-
ganizer needs to conduct a training so that the committee is ready when faced with con-
ditions on the ground. This training has an important role in the achievement of organiz-
ing events because it can make the committee work more efficiently and effectively[19]. 
Especially when the committee that works does not have much experience even though 
they already have knowledge, but the quality of the performance depends on three 
things, namely experience, knowledge, and management[20]. 

As the highest percentage of customer satisfaction, the reliability is shown that the 
committee succeeded in realizing the expectations of the customers. Reliability has two 
important factors namely consistency and dependability. Consistency shows how the 
committee can work together in a single unit in a compatible manner and make the quali-
ty of service the same standard. Dependability shows the certainty of the committee to 
be able to show services in accordance with customer expectations and increase trust in 
the organizer. From these two factors, it can be found the reasons why customers are 
satisfied with the performance of the committee[21]. 

In the first factor, consistency, the committee proves that they have the same stand-
ard in treating customers. Starting from the beginning of registration and the same pay-
ment system until the time of the event where the committee made a group chat as a 
communication medium so that all customers get the same information. Based on the 
second factor, dependability, committee showed good service when customers feel con-
fused in the payment process, registration, until when they have a complaint. This made 
the committee succeeded in building customer trust. On the opposite hand committee 
ought to perceive in each event, issues and protests from participants are inevitable. The 
ability of the committee to resolve issues quickly is also a matter of thought whether 
participants would like to rejoin the event or not. The committee should be able to show 
participants that they are reliable individuals in breakdown problems quickly. They need 
to make sure the neutrality in providing solutions and be ready to be liable for all choices 
taken. Therefore, the committee is needed to possess a sense of belonging so all commit-
tees would be one in solving issues. The committee is additionally needed to not offer 
solutions to issues that do not seem to be their domains due to inaccurate info that causes 
additional issues. By delegating the matter to the correct committee, it will provide the 
proper answers and therefore the performance showed by the committee is better. 

Performance also has a relation with how committee will run the event. During the 
event the committee must ensure that the rundown event that has been shared with the 
participants is carried out appropriately. If there is a delay or change in schedule, the 
committee must notify the participants as soon as possible so that participants do not 
wait or are late to attend. Therefore, the committee must have a Liaison Officer (LO) to 
become a contact person. Besides, participants also expect that there will be a suitability 
of service with the price paid to become a participant. Appropriate exchange of values is 
important because the committee must hold the principle even though the customer is 
wrong, they are always right. The committee has the responsibility to provide services to 
the maximum extent possible in accordance with the amount of value paid by partici-
pants. It is the power to meet the committee guarantees properly and equally, like cus-
tomer service is not difficult, particularly throughout registration and simply to urge info. 
Therefore, the committee must have good communication among them and with the 
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participants, such as no different information between committee and giving warm atti-
tude to participants when they ask and give complain, especially information regarding 
the facilities provided by the institution and those available on venue. 

Another thing that must be considered is the committee's attitude to the partici-
pants, including how the committee reacts to the criticism and suggestions from partici-
pants. The committee must be friendly to all participants without exception, because 
participants are customers and the sustainability of an event depends on customer satis-
faction. The committee must have empathy for the participants who are not just polite-
ness and friendliness in serving customers, but rather a commitment to customers, will-
ingness to understand their needs carefully, and trying to fulfill them. If applied in the 
event, it can take the form of attention to customer complaints regardless of social status.  

This research is part of research about factors that influence the performance of 
sport event organizers. This research was conducted to provide input on how sports 
events should be held and how to become a good sports event committee. 
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Abstract. Pregnant woman class is a class of pregnant women with gesta-
tional age between 20 to 32 weeks. The aim is to reduce maternal and infant 
mortality. The class is facilitated by midwife/health worker. This qualitative 
study evaluated the course of the class in Sukoharjo. The results showed that 
the class had gone quite well, but the quality needed to be improved. Six 
categories were found, namely: 1) In general, the pregnant woman class was 
running well, 2) the pregnant woman class was not fully interactive, 3) the 
physical and moral support of the government for the pregnant woman class, 
4) funds, time and technical constraints in the pregnant woman class, 5) the
interaction between mother and midwife was  needed to be improved, and 6)
obstacle to practice meeting material from family. The pregnant woman
class in Sukoharjo was running well, but the quality was still needed to be
improved.

Keywords: Pregnant woman class, Sukoharjo, Evaluate, Qualitatif study 

1 Introduction 

SDG3 targets include reducing global MMR to no more than 70 maternal deaths per 
100,000 live births by 2030, with an additional national target that no country has an 
MMR greater than 140 per 100,000 live births, and reducing neonatal mortality to no more 
than 12 infant deaths per 1,000 live births in 2030 [1] . One of the priorities in the health 
development program in Indonesia is an effort to improve the health status of mothers and 
children. Some groups who are vulnerable to health are pregnant women and babies during 
the perinatal period. This can be seen by the high maternal mortality rate (MMR) and in-
fant mortality rate (IMR) [2] 

Indonesia has a high maternal mortality rate when compared to maternal mortality 
rates in other countries in ASEAN. In 2015, the maternal mortality rate in Indonesia was 
305 / 100,000 live births, while the neonatal mortality rate in Indonesia was 15 / 1,000 live 
births [3].  
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At present, there are still many counseling on maternal and child health individually 
and are based on a case by case. This has several weaknesses, including: 1) health 
knowledge obtained is only a problem faced during consultations, 2) lack of coordination, 
so knowledge is limited to the staff’s knowledge, 3) there is no work plan so there is no 
monitoring and good guidance, and 4) implementation of unscheduled and unsustainable 
counseling [2]. Being a parent is a life transition that can be confusing [4].  For this rea-
son, a class of pregnant women is needed [2].   

The pregnant woman class has the aim to increase the knowledge, attitudes and be-
havior of pregnant women. Some of the scope of the material is body changes during 
pregnancy, complaints during pregnancy and how to overcome them, danger signs of 
pregnancy, and regulation of nutrition during pregnancy [5].  

Evidence-based practice must be complemented by evidence-based implementation 
[6]. This research is a qualitative research aiming to evaluate the implementation of preg-
nant woman class in Sukoharjo, Central Java, Indonesia. The results of this study are ex-
pected to be able to identify fisibility and obstacles so that they can be the basis for im-
provements the program. 

2 Method 

2.1 Research setting 
This research was conducted in Sukoharjo district, Central Java, Indonesia. There are 

public and private sectors that provide health services in Sukoharjo district. The public 
sector consists of district health offices and community health centers which are exten-
sions of the district health offices to carry out their functions. The community health cen-
ter coordinates , plans, implements and evaluates health programs in the community. 
Pregnant women classes are carried out by community health centers. Generally, pregnant 
woman class facilitators are midwives. 

2.2 Research design and sampling method 
 This qualitative research aim to evaluate the pregnant woman class in Sukoharjo. 

The sampling technique was purposive sampling. The informants consisted of: 1) mothers 
who had been a member of the pregnant woman class, and 2) midwives who were facilita-
tors of the class. The informants consisted of 11 mothers and 4 midwives. 

2.3 Data collection 
In-depth interviews were conducted from August to September 2019. The interviews 

used a semi-structured questionnaire. Interview topics include: a) what supports to the 
pregnant woman class, and b) anything that inhibits the pregnant woman class.  

Interviews were conducted at home for mothers. Interviews were conducted at the 
community health center for midwives. Interviews were conducted using Indonesian. Data 
collection were also done by observation. The author attended several classes to see the 
course of the class. 

2.4 Data analysis 

98



99 

Records of interviews were changed to verbatim transcripts. The analysis used was 
content analysis. After reading all the transcripts, the author then identifies the meaning 
units. Meanings units were summarized as condensed meanings units. Code was obtained 
from the condensed meaning unit. Codes that lead to the same thing became categories. 
From similar categories, a theme will emerge which was a meaning that linked all the 
categories found. 

 
2.5 Reliability (trustworthiness) 

The credibility and reliability of this analysis used triangulation. Source triangulation 
was conducted by interviewing various informants from various positions, namely baby 
mothers and midwives. Method triangulation was conducted by using more than one 
method, namely in-depth interviews and observation. 

 
2.6 Etichal clearance 

Ethical clearance was obtained from Sebelas Maret University Etichal clearance 
committee. Presentation of results were displayed anonymously. 

3 Results 

The theme of support and obstacles for pregnant woman class in Sukoharjo reflects 
that the class has run smoothly, although there were still some obstacles. The theme is a 
summary of six categories, namely: 1) In general, the pregnant woman class was running 
well, 2) the pregnant woman class was not fully interactive, 3) the physical and moral 
support of the government for the pregnant woman class, 4) funds, time and technical 
constraints in the pregnant woman class, 5) the interaction between mother and midwife 
need to be improved, and 6) obstacle to practice meeting material from family.  

The pregnant woman class in Sukoharjo is going well, but there are some obstacles 
that need attention. The existing constraints can cause the program to be less than optimal. 

 
3.1 Supports of pregnant woman class in general, the pregnant woman class was 
running well 

The findings indicate that in general the pregnant woman class runs well. This can be 
seen from several indicators: 1) mothers like to attend the meeting, 2) mothers are enthusi-
astic and pay attention to the material, and 3) in general, classes run smoothly. 

The four indicators can be seen from both the observation and the results of in-depth 
interviews with informants. "... these mothers are very enthusiastic. They don't need to be 
forced. They are just waiting for the next meeting schedule "(midwife, 36 years). "... I see 
they are serious and pay attention" (midwife, 36 years). "... yes, can understand the materi-
al" (pregnant women, 24 years). "... all pregnant women can attend and the meeting goes 
well" (midwife, 47 years). 

The physical and moral support of the government  
There were physical and moral support from the government. Physical support in-

cluded physical facilities and financial support. Moral support was the visit of the wife's 
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village head. Although the presence of the wife's village head was not routine, this has 
been good motivation for pregnant women. 

The following are some examples that show support from the government. "... yes, 
the place is in the village polyclinic owned by the village government" (midwife, 44 
years). "... at the time of implementation, the wife’s village head always accompanied" 
(midwife, 32 years). "... now, the pregnant woman class has received support from the 
village government" (midwife, 36 years). 

 
3.2 Obtacles of pregnant woman class 
The pregnant woman class was not fully interactive 

Pregnant woman class is expected to run interactively. Research findings show that 
classes sometimes were interactive, sometimes were passive. This is indicated by the re-
sults of observations which show that midwives dominate the meeting, and participants 
tend to be passive. 

Observation results indicate that midwives try to make the class interactive. The 
midwife ordered mothers to take turns reading. The observations also showed that some 
mothers tried to ask the midwife. The results of the following interviews indicate that 
some participants were actively involved. "... yes, there are questions and answers" (baby 
mother, 24 years). A midwife also said that sometime mothers  were actively involved in 
counseling. "... they actively ask questions in meetings" (midwife, 36 years).  

Funds, time and technical constraints  
As the other health programs, the pregnant woman class have some obstacles too. 

Some of the obstacles found in this study were: 1) funding constraints, 2) time constraints, 
and 3) technical constraints. 

Funding constraints were the perceived lack of funds for administering these classes. 
An interview with a midwife revealed as follows. "... only runs four times a year, because 
the funds are only from the village government budget (midwife, 34 years). 

The time constraints found in this study were lack of time discipline and attendance 
constraints because pregnant women work. The results of an in-depth interview with a 
pregnant woman showed that they waited for each other. "... the obstacle was that the time 
is not right, because there is one coming home from work" (pregnant woman, 23 years). 
Constraints of pregnant women which coincided with work time was revealed by one of 
the midwives as follows. "... the obstacle was because there were working mothers who 
could not attend the class " (midwife, 34 years).  

The technical constraints of the class of pregnant women included: 1) books that 
were rarely read, and 2) pregnant women were accompanied by children when attending 
meetings. The following in-depth interviews show that books were rarely read. "... books 
were rarely read, sir" (baby's mother, 24 years old). The results of observations and in-
depth interviews showed that pregnant women were often accompanied by children when 
attending counseling. "... when I attend a meeting, I was accompanied by my child" (preg-
nant woman, 23 years). 

The interaction between mother and midwife need to be improved.  
There was interaction between the baby's mother and the midwife, both when the 

meeting schedule and when the pregnant mothers class program was finished. The interac-
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tion between mother and midwife needed to be increased. Evidence that interactions be-
tween mothers and midwives was needed to be increased cound be seen from the follow-
ing expression. "…rarely. If I didn’t check my baby with a midwife, we didn't interact 
”(baby's mother, 24 years old). 

Obstacle to practice meeting material from family.  
Grandmother's persuasion to mothers to give other liquid than breast milk before the 

baby was 6 months old was revealed by a midwife as follows. "... because the baby was 
often fussy, baby's grandmother ordered formula milk" (midwife, 34 years). Persuasion 
from the husband was shown by the statement of the mother as follows "... the husband 
asked to give formula milk, when the baby cried" (baby's mother, 24 years). 

4 Discussion 

The results of this study indicated that the pregnant woman class in Sukoharjo has 
run quite well. This finding was also related to other findings in the form of support from 
the government. Government support in the form of moral and physical support. There 
were several obstacles in the implementation of the class. Some related studies are as fol-
lows. 

Nurdiyan et al. (2015) conducted a study to look at the course of pregnant woman 
class in the Malalak and Biaro community health centers, Agam district, Indonesia. The 
results showed that the implementation of the class was not in accordance with the guide-
lines for implementing the class issued by the Ministry of Health of the Republic of Indo-
nesia. Various efforts were  needed to optimize and develop the implementation of the 
class [7].   

Dahlan et al. (2018) conducted a study to look at the course of pregnant woman class 
in Padang city community health centered. The results showed that the implementation of 
the class of pregnant women had not run optimally. There were still weaknesses both in 
terms of input, process and output. Community health center needed to conduct periodic 
evaluations regarding the achievements and indicators of success of pregnant woman class 
[8].   

Barimani et al. (2018) conducted a study to see the course of ante natal classes given 
to parents in Sweden. The study was conducted in two antenatal care units in a large city 
in Sweden. Sweden has a long tradition of antenatal classes, which were offered to parents 
who are having their first child. Ante natal classes were held at the end of pregnancy. 
About 70% of parents attended antenatal classes. Midwives who work in the antenatal care 
unit lead the class. The style of facilitation and focus of the material varied. The results 
showed that about 67 percent of the material was related to labor preparation and the topic 
of pain relief. Conversely, parents were more interested in baby care, breastfeeding, and 
child care. Participants also often reflected on one another over several topics such as child 
problems, marital relations, sex, and anxiety. Both male and female participants actively 
listened to the midwife. They also seem receptive to complex problems, and they required 
a lot of time to ask. Participants appreciated the ante natal class [4].  

Al Otaiby et al. (2013) conducted a study to analyze the knowledge and preferences 
of mothers towards ante natal education. The study was conducted by distributing ques-
tionnaires to see knowledge scores, preferred education formats, preferred education pro-
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viders, preferred educational strategies, and preferred material content. The results showed 
that: 1) low level of knowledge, 2) the most preferred material form was written form, 
followed by one-on-one face-to-face education, 3) doctors were the most preferred materi-
al providers, 4) preferred educational strategies were motivation, support, guidance, prob-
lem solving, and what should be and are prohibited, and 5) the material chosen is a sign of 
pregnancy and maintenance after birth [9].  

Miquelutti et al (2013) reported the qualitative study to see the experience the women 
had participated birth preparation program. The results showed that women participating 
the birth preparation program reported self control during labor and used non pharmaco-
logical techniques in controlling pain and facilitating labor. They also expressed satisfac-
tion with the birthing experience. Women who did not participate the program reported 
difficulties in maintaining control during labor and almost half of them reported lack of 
control [10]. 

The results of research on evaluating classes of pregnant women show generally un-
satisfactory results. This has similarities with the results of this study, but the difference in 
the results of this study shows that in general the class of pregnant women has been going 
well but there were some obstacles. 

The results of this study indicated that the interactivity of the participants was not 
good. The results of a study of ante natal classes in Sweden showed that participants were 
actively involved in the education program. This might be caused by cultural differences.  

The results of this study also indicate the need to increase interactivity between the 
facilitator and the participating mothers. These results are quite in line with the findings of 
Barimi et al. (2018). Barimi et al. (2018) found that the facilitator needed to give more 
time to give participants the opportunity to ask for material that was of interest to the par-
ticipants. But the difference, Barimani et al (2018) found that the meeting was interactive, 
but still felt less by the participants[4]. 

Implementation of public health program can succeed and be sustainable if organiza-
tions and coalitions effectively address six key things: innovation, a rigorously established 
technical  package, management,  partnerships, communication, and political commitment 
[11]. 

The Sukoharjo government, particularly the health department, can carry out periodic 
evaluations and monitoring of the course of pregnant woman class. This research can be 
used as one of the considerations to improve the program. Evaluation research that com-
bines qualitative and quantitative methods is needed. The results of the mixed methods 
research are expected to provide a more comprehensive picture. 

5 Limitation 

This research has not been able to analyze the real impact such as maternal mortality 
rates and infant mortality rates.  

6 Conclusion 

The pregnant woman class was going well. The government supported the pregnant 
woman class. Pregnant women classes have not been fully interactive. The interaction of 
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the facilitator and mothers were still needed to be improved. There were still obstacles 
from the family, when the mother would practice the material provided in the class.  
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Abstract. Increased age experienced by each person will end with elderly age 
group, which is vulnerable to various activities due to physiological function 
decrease occurred. Instead of socio-psychological aspects, muscular function, 
cardiovascular, balance and mobility aspects are important factors that support 
our bodies work. The assessment in this study use the questionnaire of "Appro-
priate Movement for the Elderly" distributed to personal trainers for elderly. 
The results of the validity and reliability test can be concluded that question-
naire about screening exercises that are suitable for the elderly prove is con-
sistent for all questions and valid for 40 movements, while 7 other movements 
(pressing the arm in front of the chest, Hyper-extension, Knee wrists to the left 
and right chest, Russian paw, Turn the arm in the direction of the needle clock, 
Cow Cat Attitude, and Raise sumo, raise calf on the wall) were invalid or not 
suitable for physical activities in elderly. 

Keywords: physical activity, elderly, questionnaire, validity, reliability.  

1 Introduction  

The last development period in human life is in the old ages. Called development 
here does not mean development as experienced by adolescents. What is meant is psy-
chological and social development. In this case the task of development in the elderly 
is the achievement of integrity in a person. This means that he managed to fulfill com-
mitments in relations with himself and others, accepting the continuation of his age, 
accepting the limitations of his physical strength, maybe also accepting the illness he 
suffered. Instead he can also accept any other people’s treatment of himself which is 
actually a reflection of his treatment to other people. If a person cannot achieve integri-
ty, then he will experience discouragement. In addition, the task of developing the 
elderly is about moral commitment. The elderly should have a commitment to feel 
capable and have mastery of what they face [2]. Finally, the three commitments men-
tioned above are good in the struggle for life physically, economically, and psycholog-
ically. So it takes socio-psychological abilities in the lives of the elderly to support a 
variety of skills in old age.  
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Broadly speaking, the elderly must have a passion in life. In a meta-analysis re-
view of how the elderly respond to their lives, a relationship is found between socio-
psychological abilities and the anxiety that surrounds the minds of many elderly peo-
ple. To overcome anxiety, a statement was obtained that there is a potential relation-
ship to exercise as a therapy for depression or anxiety, and the use of physical activity 
as a material to improve quality of life through strengthening self-esteem, improving 
mood, reducing anxiety, resistance to stress and improving sleep quality [6]. So it is 
required for the elderly to involve physical activity in aspects of improving their lives. 

Elderly aged around 50 - 65 years old [15], experiencing various kinds of de-
creased physiological function, including muscle function, cardiovascular, etc. Muscle 
strength and power in performing isometric, concentric and eccentric movements de-
creased since the age of 40 years and a significant decrease occurred after the age of 
65-70 years old [14]. Then the balance and mobility factors also decrease when they 
reach that age [12,14,16]. Based on these considerations, various kinds of movements 
are needed in accordance with the needs of the elderly. It is certainly cannot be equated 
with the usual movements carried out by people who are productive in the golden age.  

Therefore, the objective of this study was to verify the construct validity and reli-
ability of screening movements for elderly. The validation is needed from experts (in 
this case personal trainers or elderly instructors) to find out what movements are con-
sidered safe, easy and can prevent or slow down the aging process. On the other hand, 
it can help the elderly confident and be able to do various movements for daily activi-
ties.  

2 Method 

This research uses a mixed-method [4] in order to complement the data obtained, 
both from qualitative and quantitative data. Qualitative data were obtained through 
elderly interviews and quantitative data through descriptive research using a “Screen-
ing Movements for the Elderly” questionnaire as an instrument.  

2.1 The physical exercise movements screening questionnaire 
Several processes must be completed to get suitable movement for elderly. In the 

beginning, searching, finding, implementing theoretically and empirically from previ-
ous study to identify problems faced by older adults, which is include field study and 
need assessment. The next step was early product of training model for elderly, so that 
prototype research model created at the beginning of research flow. Comprehension 
and depth of learning literature united with research model prototype will through ex-
pert validation. If research model prototype considerably accepted, research model 
revised, after that, product completed. 

The questionnaire was sent into personal trainer, in order to get any suggestion or 
opinion for improving details of questionnaire. This product (or questionnaire) con-
firmed by practitioners so that theory and practically blend accepted. Furthermore, 
screening movements for elderly questionnaire evaluated, implementing all suggestion 
from expertise, both theory and practical, afterwards got last revised then design finali-
zation of questionnaire. After through all previous steps, validation and reliability of 
this questionnaire was measured.   
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2.2 Type of movement 
The questionnaire is used to have any exercise movements that are suitable for 

elderly, and have a small risk of injury or bodily imbalance that can cause falls in the 
elderly, as shown in Table I. 

Table 1. Type of movement  

Exercise No Movement 
Flexibility G1 Spinal Stretches 

G2 Shoulder stretch 
G3 Lumbar stretches of left and right spine 
G4 Press your arms in front of your chest 
G5 Left and right triceps stretch 
G6 Biceps stretch standing left and right 
G7 Shoulder Gator  
G8 Rhomboid pull 
G9 Stretch the floor lying on your left and right sides 
G10 Scissors Arm 
G11 Child attitude 
G12 Hyperactivity 
G13 Snow Angel upside down 
G14 Knees to the left and right chest 

Balance G15 Russian punter 
G16 Raise your arms while standing 
G17 Raise your arms to the side 
G18 Rotate the arm clockwise 
G19 Rotate the arm counterclockwise 
G20 Triceps extension bent 
G21 Superman and swimmer 
G22 Lift the ”Y” floor  
G23 Lift the calf facing the wall   
G24 Donkey kick to the left 
G25 Left and right quadrant exercises 
G26 Bowed body 
G27 Walk While carrying Ball Medicine 

Strength G28 Push up Hold low modification 
G29 Stomach Crunch 
G30 Mountain climber 
G31 Touch Heel 
G32 Abdomen tightening exercises 
G33 Punch 
G34 Raise your hands while standing 
G35 Raise your arms to the side 
G36 Cow Cat Attitude 
G37 Superman and swimmer 
G38 Supine Push Up 
G39 Squat 
G40 Side walk 
G41 Lunge backwards 
G42 Raise the sumo raise the calf on the wall 
G43 Bowed body 
G44 Lift the Stretcher Rest position 
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Group training G45 Sit down  
G46 Stand up 
G47 Stand while moving 

Movement recommendations for the elderly. (Table footnote) 
a.  

Questionnaire data analyzed using IBM Statistics 20 to do validity test (Pearson 
Correlation) and a reliability test (Cronbach’s Alpha). After the calculation is com-
plete, the results are obtained that can explain the data from the questionnaire that has 
been distributed to the personal trainers or instructors. 

3 Result and discussion 

3.1 Validity test  
In this validity test obtained 47 forms of movement that are considered to be car-

ried out by the elderly. However, to find out whether the form of movement is indeed 
safe and can be carried out by the elderly or not, it is necessary to test the validity of 
the experts (in this case personal trainers or instructors). Table 1. shows 47 move-
ments that were deemed feasible.  

From the data in Table 1, then the validity test is conducted to the experts to find 
out which movements can be carried out by the elderly. The following results are 
obtained; Provisions regarding determining whether it is valid or not can be seen from 
the r table and the Sig. value (2-tailed), it is known that the amount of N = 9 (means 
that N = 9 because each movement is validated by 9 personal trainers), then obtained 
R table = 0.666; with condition, if the value of Sig. (2-tailed) < 0.05 with Pearson 
Correlation is positive, then the questionnaire items are declared valid. 

It can be concluded that, 7 of 47 movements was invalid because of significant 
value more than 0.05 (p-value: > 0.05), although r value has positive value. Invalid 
seven movements are: a). G4 (Press the arm in front of the chest) with p-value: 0,650 
> 0.05 and r value = 0.176 < 0.666; b). G12 (Hyperactivity) with p-value: 0,650 > 
0.05 and r value= 0.176 < 0.666; c). G14 (Ankle to left and right chest) with p-value: 
0,843 > 0.05 and r value = -0.78 < 0.666; d). G15 (Russian paver) with p-value: 0,843 
> 0.05 and r value = -0.78 < 0.666; e). G18 (Turn the arm clockwise) with p-value: 
0,650 > 0.05 and r value = 0.176 < 0.666; f). G36 (Cow Cat Attitude) with p-value: 
0,971 > 0.05 and r value = - 0.14 < 0.666; g). G42 (Raise the sumo raise the calf on 
the wall) with p-value: 0,650 > 0.05 and r value = 0.176 < 0.666.  

 
As a result of calculating movement validity, we obtained suitable training 

movements for elderly, it can be seen in Table. II, as follows. 

Table 2. Type of movement  

Exercise No Movement 
Flexibility G1 Spinal Stretches 

G2 Shoulder stretch 
G3 Lumbar stretches of left and right spine 
G5 Left and right triceps stretch 
G6 Biceps stretch standing left and right 
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G7 Shoulder Gator  
G8 Rhomboid pull 
G9 Stretch the floor lying on your left and right sides 
G10 Scissors Arm 
G11 Child attitude 
G13 Snow Angel upside down 

Balance G16 Raise your arms while standing 
G17 Raise your arms to the side 
G19 Rotate the arm counterclockwise 
G20 Triceps extension bent 
G21 Superman and swimmer 
G22 Lift the ”Y” floor  
G23 Lift the calf facing the wall   
G24 Donkey kick to the left 
G25 Left and right quadrant exercises 
G26 Bowed body 
G27 Walk While carrying Ball Medicine 

Strength G28 Push up Hold low modification 
G29 Stomach Crunch 
G30 Mountain climber 
G31 Touch Heel 
G32 Abdomen tightening exercises 
G33 Punch 
G34 Raise your hands while standing 
G35 Raise your arms to the side 
G37 Superman and swimmer 
G38 Supine Push Up 
G39 Squat 
G40 Side walk 
G41 Lunge backwards 
G43 Bowed body 
G44 Lift the Stretcher Rest position 

 
Group training G45 Sit down  

G46 Stand up 
 

The seven movements (G4, G12, G14, G15, G18, G36, G42) are declared inva-
lid (p-value > 0.05) so they are not listed in Table 2., while the other 40 movements 
are considered valid because their significance values are obtained through p- value 
(Sig. 2-tailed) <0.05.  

3.2 Reliability Test  
This test is intended to find out about the consistency in giving questions that 

causes instructors to have an ease to answer and have a flow of questions that are easy 
to understand. The decision making in the reliability test is that 1) if the Cronbach’s 
Alpha value > 0.60 then the questionnaire is presented as reliable or consistent, and 2) 
if the Cronbach’s Alpha value < 0.60 then the questionnaire is presented as unreliable 
or inconsistent. It can be seen in Table III, the reliability test values obtained are as 
follows: 
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Table 3. Reliability Test  

Cronbach’s Alpha 0.743 
 

With the Cronbach’s Alpha value at 0.73 > 0.60, it can be concluded that the 
various types of movements that exist are considered to be reliable or consistent. 

3.3 Discussion 
Physical activity has an important role in preventing the decline in the body’s 

ability at a young age, maintaining bodily functions, reducing risk factors for disability, 
helping in checking chronic pain such as heart disease, diabetes, arthritis, or some 
types of cancer and the development of quality of life [13]. However, due to the great 
risk of falling in the elderly [16], it takes a lot of exercise movements that are suitable 
for the elderly in order to be able to support all daily activities of movement.   

The results of interviews conducted with the elderly stated that the usual forms of 
physical exercise include cycling, aerobics and running. The habit of physical activity 
is carried out routinely three times a week. However, they have limited space to do 
activities and rarely use additional tools when doing physical activities. Sometimes the 
elderly experience increased training load, but they feel muscle aches, stiffness, joint 
pain, pain when bending, stiffness, panting, etc. Therefore, the elderly want practice 
with slow movements, more fun, more elderly are involved in order to be able to 
communicate and make the mind become fresher. 

So far the elderly assume there is no physical training model that involves socio-
logical and psychological aspects. Constraints faced by the elderly include jumping, 
bending, lifting weights and coordinating movements of the feet and hands simultane-
ously. 

Then, testing the validity and reliability of the exercise movement screening 
questionnaire for the elderly is carried out to ensure that when giving activities there is 
no malpractice that can be dangerous, such as falls, injuries, and freedom of move-
ment. Easy to fall is closely related to body imbalance, the greater the weight of a per-
son the worse the ability to balance the body [7]. From the research results on the va-
lidity and reliability of movement screening, 40 movements are obtained as follows; 

The number of movements available in Table 2 shows that according to personal 
trainers or instructors for the elderly, the movement is safe to do, suitable for the elder-
ly. It is starting with a variety of stretching, pulling, balance, muscle strength, etc. The 
results of interviews with elderly instructors stated that 57.14% of elderly instructors 
did training with a minimum time of 30 minutes. As many as 5 out of 7 instructors said 
that the exercises carried out were in accordance with the principle of fitness with low-
moderate intensity. Components of fitness in training the elderly include aerobic abil-
ity, balance, endurance, strength, flexibility, and speed/ Of course when making 
movements must be supervised by the instructor, cannot do it alone, because of the 
high risk of falling [16]. 

For example, the ability to balance will decrease when weight gain [6], a study in 
Japan explained that in healthy elderly, a negative relationship with fat condition and 
waist circumference would be obtained [10]. In other words, more fat deposits and 
waist width will be positively correlated to the risk of falling in the elderly, but in 
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healthy elderly with normal conditions of fat and waist circumference, this will mini-
mize the risk of falls.  

With the variations in movement choices in Table 3, there is freedom in moving 
for the elderly in physical activity. But it cannot be denied, 5 out of 7 instructors said 
that the elderly were having difficulty in doing the movements. The emergence of the 
difficulty of the elderly in doing the movements resulted in the instructor choosing a 
way to do a lot of repetition, helping in completing the movements and making the 
movements simpler, followed by adding weights from one session to the next. When 
interviewed the elderly also mentioned that as people who are given training, they 
prefer to do exercises with movements that are easy to do and in the form of games.  

In accordance with various previous research that explain physical activity will 
provide health benefits for the elderly, maintain bodily functions independently [5], 
improve their quality of life [3], improve posture stabilization and walking patterns in 
the elderly in reducing the incidence of falls that often occur [12]. Aside from the 
physical aspects, the elderly also need support from the socio-psychological aspects 
[11]. With social support from the surroundings, the elderly will have low blood pres-
sure [1], reduce mortality [9], and improve cognitive function [8]. Many instructors 
argue that there is no physical exercise that combines the socio-psychological aspects 
with physical activity. The physical training models recommended by the instructors 
include low-moderate physical activity which is carried out routinely 3 times a week, 
movements that are easy, simple and pleasant, prioritizing balance and strength. 

4 Conclusion 

The questionnaire was valid and reliable. Questionnaire regarding screening of 
exercise movements that are suitable for the elderly have proven to be consistent in the 
delivery of questions for special instructors in the elderly and are said to be valid for 40 
movements, while 7 other movements (Press the arms in front of the chest, Hyper-
extention, Knees to the left and right chest, Russian twist, turn the arms clockwise, 
Cow Cat Attitude, and Raise sumo raise calf on the wall) is invalid or not suitable for 
the elderly to do physical activity. 
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Abstract. This study aims to identify coaches’ needs for guidelines on training volley-
ball spike basic techniques, combining both part and whole training methods. Data in 
this descriptive study were collected using questionnaires filled out by 39 volleyball 
coaches in Special Region of. Data were then analyzed using quantitative descriptive 
method reported in percentage. Results indicated that coaches (100%) agreed that a 
combination of part and whole trainings was effective and capable of maximizing the 
quality of volleyball spike basic techniques. 40% of the respondents claimed highly nec-
essary while to the other 60%, guidebooks to volleyball spike basic technique combining 
part and whole training methods were necessary. In regard to availability of instrument 
for assessing performance on volleyball spike technique, 63% of the coaches claimed 
that practical instrument for assessing spike technique performance of beginner volley-
ball athletes remained absent in sensor systems because the sensors used in UDM devic-
es use laser sensors. 

Keywords: Spike, Volleyball, Part Training, Whole Training 

1 Introduction 

Volleyball game is part of net sports in which players are obliged to hit the ball over the 
net to the opponent’s area, making sure the opponent fails to return the ball over the net [5]. 
The main goal of net games is to score more points by hitting more balls/objects than the op-
ponent does [6]. Volleyball is a relatively tough game requiring complex techniques ranging 
from basic to advanced levels. To play this game, players should master proper basic tech-
niques, requiring them to follow some special tips. The patterns of techniques in volleyball are 
relatively sequential and repetitive. The series of volleyball cycles can be seen in the follow-
ing figure: 
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Fig. 1. The structure or cycle in volleyball game [9] 

 
Techniques in volleyball were developed based on practices, aiming at finding solutions 

to problems in certain motions in most economic and useful manners [1]. Basic techniques 
should be taught and trained as effectively as possible due to the fact that mastery of basic 
techniques is the main element that influences development of techniques in more advanced 
level. At this stage, coaches should put forward process approach that is to develop basic 
techniques in volleyball games as well as possible. Coaches should thoroughly find the flaws 
of each technique performed by the athletes. They should also be able to provide the athletes 
with feedback and revisions to each mistake. Mistakes made by beginner athletes should be 
corrected immediately to prevent them from adopting the wrong techniques. Automation of 
basic techniques in volleyball game takes time; therefore, control and roles of the coaches 
should be central in addition to proper selection of training models. In volleyball, athletes’ 
ability to master required kinesthetic skills constitutes an achievement. In each sport, one of 
fundamentals of success lies on the ability to perceive and understand movement pattern accu-
racy in its activity [7]. Fundamental rules in basic learning [2] includes, such as:  
a. The law of excellence: learn the right techniques first, avoid repeating false at-

tempts. 
b. The law of sports: one will need to acquire motor skill to be fully automated. Au-

tomation is a result of exceptional repetition.  

Fitts and Postner proposed three stages of motor skill acquisition that include: cognitive, 
fixation (associative), and autonomous stages [10]. Meanwhile, other expert, Merril (1976), 
identified stages in motor skill acquisition as motor mastery, refinement and stabilization or 
sport technique skill. 

In volleyball, spike is one of techniques that incorporates considerably complex move-
ments. This technique requires high-level movement coordination of all extremities (superior, 
inferior and truncus) and coordination between body movements and other objects (ball). 
Teaching beginner volleyball athletes basic spike techniques requires special methods. To 
ensure training being effective and efficient, selection of training methods to acquire new 
movements must be done accurately. Two methods to train movement skills include part and 
whole training. Whole training is one type of training in which all techniques are practiced as 
a whole. In part training, on the other hand, athletes practice each technique or group of tech-
niques apart. Both methods can be combined by practicing the techniques or skills separately, 
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followed by combining all the parts together in a whole-training [8]. Cristina & Corcos stated 
that to acquire complex skills that involve a range of body parts or movements in one tech-
nique simultaneously, one can break the task to be learned down into parts [12]. 

Part-training method can be broken down into three parts including segmentation, frac-
tionation, and simplification [4]. There are two keywords to break techniques down into some 
parts [8], including: a) The low degree of interdependence of the tasks; b) The high complexity 
of the tasks;  

Goldstein highlighted the importance of analyzing tasks to determine whether a task can 
be split into coherent parts [3] as follows: a)  Progressive part, in which the first two parts of 
the task are practiced separately before being practiced together. The third part is practiced in 
isolation and then added to the first two parts and so on, for example A, B, A + B, C, A + B + 
C; b.) Repetitive part, often known as cumulative part, in which the first part of the task is 
practiced separately before adding the second and the subsequent parts, for example A, A + B, 
A + B + C; C) Isolated part, in which some parts of the task are practiced separately before 
practicing the whole task, for example A, C, E, A+B+C+D+E. d) Retrogressive part, in which 
the last part of the task is practiced in isolation, followed by learning the last and the penulti-
mate parts and continued until all parts are learned, for example C, B, A, A + B + C. 

2 Methods 

This was a descriptive study that adopted questionnaires for data collection purpose. 
Subjects of the study were 39 volleyball coaches in Special Region of Yogyakarta selected 
using incidental sampling technique. Data were then analyzed using quantitative descriptive 
method and reported in percentage. 

3 Results and discussion 

 Before Survey results demonstrated coaches’ awareness of the importance of spike as a 
predominant way to score a point in volleyball game. They understand how spike training 
should be adjusted to athletes’ characteristics and how teaching beginner athletes differs from 
teaching intermediate and advanced level athletes. Training materials, in addition, should be 
modified to meet with athletes’ levels to make sure their needs are fulfilled. 

Beginner athletes are not miniature intermediate and advanced level athletes; therefore 
special training program should be prepared. Spike training materials for beginners should be 
made simpler. Coaches are aware of the fact that spike is one of the most strenuous techniques 
in volleyball game. This technique requires great coordination and therefore demands com-
plex movements. Eyes, hands, and legs coordinate simultaneously to produce synchronized 
and efficient basic spiking techniques. A combination of timing for jumping off and hitting 
accuracy often adds to existing level of difficulties. This has pushed coaches to simplify mate-
rials to help beginner athletes learn spiking. 

A combination of part and whole training methods can help address issues relating to 
spiking training process among beginners. Guidebooks to spiking that combines part and 
whole training methods should be made available for coaches, athletes and parents. Of all 
subjects, 60% coaches were informed of the availability of the books, which, however, did not 
specify the use of part-and-whole-training combination in spiking for beginners. On the one 
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hand, 33% of respondents mentioned that spiking training guidebooks remained unavailable 
while, at the same time, the rest 7% of respondents were completely uninformed as can be 
seen in the following figure: 

 
Fig. 2. Availability of guidebooks on spiking training for beginner athletes 

 
The book content remained flawed as it failed to provide detailed information concern-

ing what methods are accurate for teaching spiking to beginner athletes. According to the 
coaches, the existing books failed to explain how to teach basic spiking techniques to begin-
ners using the simplest to the most complex methods. The books also lacked detailed exam-
ples of exercises to perform at each stage. In addition, systematic information concerning how 
to teach spiking techniques, either partly or wholly, remained absent. 

Publication of a guidebook to basic spiking techniques for beginner athletes using a 
combination of part and whole trainings can help address the above-mentioned issues. Survey 
results have given urgency to this guidebook issue. Data suggested that 60% coaches needed 
the guidebook while the rest 40% really needed one. 

 

Fig. 3. The needs for a guidebook to basic spiking techniques for beginner athletes using a combination 
of part and whole trainings. 

This training method can help to simplify spiking practices among beginner athletes. 
Training starts from the simplest or easiest then levels up on such gradual basis that athletes 
do not feel overwhelmed. When each stage is passed systematically, spiking techniques will 
be simpler while success rate (of the process) will be higher. Part training method provides 
coaches with ease in training spike basic techniques to beginner athletes.  The part method 
leads to the whole spiking. The part spiking movements will eventually be combined as a 
whole via intact practice. All coaches (100%) believed that combining part and whole meth-
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ods in training is highly effective and is able to maximize the quality of spiking techniques at 
each level (preparation, execution, landing). 

 

 

 

 

 

 

Fig. 4. Assessment resulting in the fact that part and whole training methods are effective and able to 
maximize quality of spiking techniques. 

The whole technique is practiced to combine parts or phases in spiking, from prepara-
tion, execution, to landing, together. Coaches argued that the whole method is effective for 
teaching athletes who have mastered parts of the techniques (preparation, execution, landing. 

Performance on practicing a technique should be evaluated constantly. Coaches have 
been informed of the existence of instruments to evaluate the quality of basic spiking tech-
niques among beginner athletes. They, however, have not adopted the instruments compre-
hensively. Instead, they took only certain points they thought crucial for observing perfor-
mance on training basic spiking techniques. Coaches, for example, observed contact made 
while hitting: can a player hit at his higher jump? Coaches observed the final step and arm 
swing while jumping off the ground. According to the survey, 63% of coaches remained clue-
less about instruments to assess the quality of basic spiking techniques among beginner ath-
letes. They have not made in-depth use of existing instruments and therefore need simple and 
practical instruments to evaluate results of spiking training among beginner athletes. 

 

 

 

 

 

 

Fig. 5. Evaluation of availability of practical instrument for assessing performance on volleyball spike 
technique among beginners. 

4 Conclusion 

 Teaching spiking techniques to beginner athletes requires special training method due to 
complexity of spike movements. A combination of part and whole trainings is one of the solu-
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tions. To all coaches (100%), this combination is effective and capable of maximizing the 
quality of volleyball spike basic techniques in each phrase: preparation, execution, and land-
ing. A part-and-whole combination in spiking training must be done systematically; therefore, 
there has been a need for a systematic guidebook among volleyball coaches. Of all subjects, 
60% were informed of the availability of the training guidebooks, which, however, failed to 
specify the use of part and whole training combination. On the one hand, 33% subjects argued 
that guidebooks to spiking remained unavailable while the rest 7% remained uninformed. This 
has added urgency to supply of guidebooks to spiking technique training that adopts part and 
whole training methods specifically and systematically. Data suggested that to 40% coaches, 
guidebooks are necessary while to 60% of them the books are highly needed. In addition, to 
provide positive feedback, training method and process must be supported with instruments to 
assess performance. This instrument must be simple, convenient, efficient, or, in other words, 
practical. Data suggested that 63% volleyball coaches needed a practical instrument to assess 
spiking performance of beginner athletes 
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Abstract. Adolescent girls, an important period for ensuring reproduc-
tive health, are tend to had anemia. Good Nutrition and consuming iron 
supplementation once a week which is a government program, proven 
effective to prevent anemia. But, the lack of knowledge and adherence 
of adolescent girls to consume iron supplementation hinders the success 
of the program.  Smartphone-based education media is a compelling al-
ternative. The study aimed to develop a smartphone-based intervention 
model to educate adolescent girls about anaemia and facilitating adher-
ence of iron supplementation consumption. This was an R and D (Re-
search and Development) study, using the 6 steps System Development 
Life Cycle, namely: 1. Planning. 2. Analysis, 3. Design, 4. Implementa-
tion 5. Testing, 6. Maintenance. The results education model called 
"DR'E-DUMIND" is developed. It contains education and reminder for 
taking Iron supplementation. The software requires a small storage 
space (7.90 MB), installed on a smartphone with the Android platform 
version 4.0.  

Keywords: Educational model, Adolescent girls, Iron supplementation 

1 Introduction 

Adolescent girls are vulnerable groups of anemia, on the other hand an important 
group for the preparation of reproductive health. Anemia is a state of the body experi-
encing a decrease in the concentration of hemoglobin in adult males less than 13 g/dL 
and in adult women not pregnant less than 12 g/dL.[1] According to Riskesdas data 
year 2012, the prevalence of anemia in adolescent girls aged 10-18 is 57.1% and at 
the age of 19-45 is 39.5%.[2] The data of Riskesdas year 2013 Prevalence of adoles-
cent anemia and women of childbearing age with 15 years old as 22.7% and in preg-
nant mothers 37.1%.[3] Prevalence of expectant mother anemia aged 15-24 years old 
(84.6%), 25-34 years old (33.7%), 35-44 years old (33.6%), and age 45-54 (24%).[4] 

Unbalanced Nutritional intake in foods consumed daily can cause anemia in ado-
lescent girls, because if food intake is less than many iron reserves are being uncov-
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ered.[5] Anemia in adolescent girls can lead to lower learning concentration, body 
productivity, endurance, so it is easy to get infected.[6] If continuing to become preg-
nant women will contribute greatly to the pain rate of mothers and infants, miscar-
riage, infant birth premature, the low birth weight babies, stunting, the risk of bleed-
ing before and during childbirth, causing death in mothers and infants.[7] 

Prevention of anemia can be through a good nutritional intake and consume iron 
supplementation once a week which is a government program. The objectives of the 
government program include junior and senior high school, and women outside the 
school as an attempt to resolve the nutritional problem.[6] Acording to data of Risk-
esdas year 2018, adolescent girls who received an iron supplementation at school is 
76.2% and in pregnant women as much as 26.8%.[4] There is still a lack of adolescent 
girls knowledge about the benefits of consuming nutritious food and iron supplemen-
tation into one factor affecting the compliance of iron supplementation consump-
tion.[8], [9] Knowledge and adherence is a very important domain in the formation of 
one's behavior. Adolescent girls with good knowledge do not necessarily encourage 
the youth to be more adherence to the iron supplementation consumption, but teenag-
ers who comply with the iron supplementation consumption are more likely to have 
good knowledge. Teenagers who do not obey the consumption of iron supplementa-
tion are caused by the forgetting and lack of knowledge about the disease that will 
arise and get worse, and the purpose of the treatment itself.[5], [10] 

The recommendations of the WHO in 2011 for the prevention and countermeas-
ures of anemia in adolescent girls are focused on promotional and preventive activi-
ties by increasing consumption of iron high food, iron supplementation.[3] The in-
creasing number of smartphone users in the world is making this era called the digital 
era.  Almost all walks of life interact socially, learn, and even work by utilizing the 
features available on smartphones.  A smartphone is a multifunctional device and can 
perform many tasks according to everything that is programmed by its users.  
Smartphones are more advanced than traditional phones, and applications can be in-
stalled according to user needs.[11] Using a smartphone is one of the new approaches 
by optimizing appropriate technology for health services, one of which is by increas-
ing one's compliance and being able to educate about illness and treatment.[12] 
Health legislation mentions healthcare personnel can utilize technology as a promo-
tive and preventive effort. In the other hand, during this pandemic, educational facili-
ties are needed to minimize gathering people or coming to health ser-
vices. Smartphone -based educational media can be used as one alternative. From the 
description, a study aimed to produce a smartphone -based education model to edu-
cate the adolescent girls about anemia and the compliance of consuming iron supple-
mentation. 

2 Methods 

This research uses the Research and Development (R & D) method. Design build 
model using 6 step System Development Life Cycle (SDLC). 
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Fig. 1. Research model 

The purpose of collecting information is to filter out factual information and up-
dates related to the planning of development of educational model that will later be 
analyzed for problems and the needs of users and policy holders of the iron supple-
mentation program.[13]  Interviews were conducted with the Office of Health as the 
holder of the district level program and the Public Health Center (Puskesmas) as the 
Health Office's right-hand unit, who ran an iron supplementation program for adoles-
cent girls in its area.  While the literature study is done by analyzing journals, analyz-
ing government policies, and other media to support the interview data. 

Design build model using 6 step System Development Life Cycle (SDLC) namely: 
[14]  

 
2.1 Planning 

Summarizing the information with the study of the Library of government poli-
cies, journals, and from the results of the expert interviews with dietitian health care 
officers of Semarang District and health centers of Ungaran to see the suitability of 
models, educational materials with the needs of programs and media experts for the 
feasibility of models and content. 

 
2.2 Analysis 

Recognizing issues that arise to formulate concepts and determine the item 
of smartphone-based intervention model. 

 
2.3 Design 

a.  Functional need is how the system reaction to the input and what the system 
does in the special situation. The functional needs of the following systems: 
1) May display anemia information 
2) Can display the iron supplementation control card 
3) Can display iron supplementation 
4) Can display nutrients 
5) Can show alarms 

 

R & D 
Collecting 

information 

1. Literature review 
2. Interview 

SDLC 
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Fig. 2. Design model educational 

 
b. Non-functional needs to support in the manufacture of educational models 

1) Hardware requirement Analysis 
Computers and smartphones consist of interfacing hardware and soft-

ware. Software provides the instruction to the hardware to perform the tasks accord-
ing to the system. Development of a smartphone-based educational model using the 
following hardware: 

Table 1.  Hardware requirements 

Pc /Laptop Smartphone 
Intel Core i5-8600k Proces-
sor 

Processor Qualcomm Snapdragon 810, 
Quad-Core 1.6 GHz 

16GB RAM 2GB RAM 
 
2) Software Requirements Analysis 
Here are the minimum specifications used to build the educational model 

Table 2.  Software requirements 

Pc /Laptop Smartphone 
WINDOWS10 64bit Android Platform version 6.0 

(Marsmellow) 
Android Studio Internal Storage 16GB 
JDK version 7 
HDD 1TB 

 

Splashscreen  

Us-
er  

Anemia information 
 

The iron supplementa-
tion control card 

Iron supplementation 

Nutrients 

Alarms  
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c. User needs 
It is useful to determine user-needed of the users and the user specifications of 

the education model. 
1) Users of educational models of smartphone users with Android platform 

version 4.0 or higher 
2) Admins as Data Manager have the capability to manage databases such as 

changing, reducing, adding, and deleting data. 
 

2.4 Implementation 
System designing with the construction stage, installation, testing, and transmis-

sion of the system into the product. 
 

2.5 Testing 
To know the feasibility of program needs. 
 

2.6 Maintenance 
Including system operation, repair, evaluation, and development. 

3 Results  

  

Fig. 3. The display of “DR’E-DUMIND” 

Model educational android platform called "DR'E-DUMIND" contains education 
about anemia, iron supplementation, and alarm as a reminder to drink iron supple-
mentation. The displayed menu contains anemia info, iron supplementation info, iron 
supplementation control cards, nutritional menus, and alarms. DR is an acronym for 
developers, E-DU is an education and information about anemia and iron supplemen-
tation, MIND is a reminder to remind the consumption of iron supplementa-
tion. Software needs a small storage space (7.90 MB), installed on a smartphone with 
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Android platform version 4.0. The validation results of the material experts mentioned 
the anemia and iron supplementation education materials are complete, clear, easy to 
understand and systematic reminder according to the needs of users and programs.  
The application is expected to cover many goals, not only to adolescent girls.  The 
validation of media expert said that the software was easy to install, did not require 
logging in, even at low smartphone specifications, was easy to use, and without the 
constraints of network conditions.  An alarm sounds with notification that appears on 
the screen, so the user doesn't lose the reminder.  Future research is expected to be 
able to implement and evaluate models in the target group and see the user's direct 
response through the Technology Acceptance Model (TAM) construct. 

4 Discussion 

The adolescent girls’ knowledge of the dangers of anemia and the benefits of iron 
supplementation is still low, so compliance for the iron supplementation consumption 
is still lacking. This has become a government constraint to reach the iron supplemen-
tation coverage as an effort to prevent and prevent anemia in adolescent girls and 
women childbearing age according to WHO has a target to lower the prevalence of 
50% anemia in 2025.[3] 

The results proved that compliance to consume iron supplementation affects the 
incidence of anemia in adolescent girls.[8] Technological developments that can be 
mastered in all fields, one of which is a health field can be utilized to increase the 
knowledge and compliance of adolescent girls to consume iron supplementa-
tion. Technology that can be utilized at this time one of them is a smartphone, which 
is a technology that is almost owned by all walks of life even in school children.[15] 
Smartphones can be utilized by providing educational intervention to the knowledge 
of anemia and iron supplementation and can improve compliance by automatically 
giving alarms that will sound according to the specified time.[12]  

The educational model "DR'E-Dumind" is a model that provides educational in-
tervention on anemia in adolescents, covering the understanding, symptoms, causes, 
effects on anemia, to the prevention. In addition, education about the iron supplemen-
tation includes understanding, composition, how to consume it, side effects and stor-
age. The education Model "DR'E-DUMIND" also provides alarms to remind adoles-
cent girls to consume iron supplementation on a schedule that is already set by the 
user. In theory Information Manipulation Mc Comack mentions that a person who 
receives information with a certain method and repeatedly then the message conveyed 
will be well received.[16] 

DR is an acronym for developers, E-DU is educational and information, and 
MIND is a reminder to remind the consumption of iron supplementation. The Alarm 
will automatically beep and will bring up the on-screen iron supplementation con-
sumption notification so that the user is not missed for the iron supplementation con-
sumption if the smartphone is in silent mode. The Education model "DR'E-
DUMIND" can be installed on smartphones with the Android platform version 4.0 
and requires only a small storage space (7.90 MB). The validation results of the mate-
rial experts and systematic reminder of the educational material according to the 
needs of the user and program. Validation media experts mention software is easy to 
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install even on low smartphone specifications, easy to use, and unimpeded network 
conditions. 

The research is in line with the results of the Lewis et al study, intervention utiliz-
ing mobile phones potentially encourage a person to take disease precautions, and as a 
tool for health workers to provide intervention in the way of disease prevention.[17] 
"DR'E-DUMIND" educational model has a great potential to improve healthcare ser-
vices in a promotional and preventive manner for several reasons; easy to install, not 
depend on the internet connection, the cost is relatively low, can be accessed any-
where and anytime without coming to the health service. The educational model 
"DR'E-DUMIND" is one of the alternatives that can be applied to educational inter-
ventions as a promotive and preventive effort of anemia because it supports to be 
applied in the pandemic condition which requires social distancing and not gathering 
crowds. 

5 Conclusion 

The education Model "DR ' E-DUMIND" is an educational media, information, 
and reminder about anemia and iron supplementation which is easy, practical, and 
systematic. Combining technology with promotive and preventive services offline and 
according to program needs. Smartphone-based education is expected that the scope 
of the iron supplementation can be fulfilled and support the social distanc-
ing government movement. 
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Abstract. The measurement of self-regulation aspects in the simpler context of 
Indonesian college students is still limited. This study aims to develop and 
extract the scale on a shorter version in the context of Indonesian college 
students. The analysis of short version self-regulation scale  (SSRQ), begins 
with 17 items representing four conceptual dimensions. Meanwhile, this version 
analyzes 265 active college students, using exploratory factor analysis (EFA) 
and confirmatory factor analysis (CFA). The finding of EFA suggest the meas-
urement model with nine items of first order factor. While the result of CFA 
shows that overall model of self-regulation scale is fit and consistent with the 
collected data based on three categories of measure which are absolute fit 
indices, incremental fit indices and parsimoni fit indices. This research 
concludes that the scale has been met validity and reliability criteria in 
measuring the component of self-regulation in the context of Indonesian college 
students. 

Keywords: self-regulation scale, (EFA), CFA), (SEM). 

1 Introduction 

Self-regulation is a complex systematic process [1] involving abilities of individual in-
cluding thought, emotion, attention, and concentration [2]. This ability becomes a determining 
factor for the development, personality, and social behavior of individual decisions [3] to 
achieve the desired goals and standards of behavior [4]. As suggested by Manab [5], a process 
of an individual managing and improving their own ability to achieve goals or targets, accom-
panied by an evaluation process of achievement resulting in satisfaction is called self-
regulation. The development of good self-regulation includes the ability to understand how to 
evaluate self-abilities, monitor progress, make strategic efforts, and take advantage of oppor-
tunities in the environment to help achieving their goals [6]. Thus, in order to achieve better 
welfare and reduce psychosomatic problems, having a high self-regulation ability is required 
[7]. 

In general, self-regulation refers to self-control and evaluation behavior. As stated by 
Hude [8] that self-regulation refers to control of emotion in certain situation in order to stop or 
manage the emerged emotion before reacting on certain events. While differences in experi-
ence, environment and ideas of individuals can influence the behavior they do. Self-regulation 
is influenced by several factors such as individual characteristics and personality, believed 
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culture and religion, motivation, confidence and triggering situation that causes the emergence 
of regulation process [9]. Moreover, as it results in the different implementation of abilities in 
the social field in terms of explaining and understanding self-regulation ability, it certainly 
requires a tool that is able to measure these abilities. 

A lot of studies have been conducted by researchers regarding the development of a 
measuring instrument related to self-regulation. Reference [3] was the first developed of the 
Self-Regulatory Questionnaire (SRQ). Miller & Brown [10] then grouped 63 items into seven 
dimensions of self-regulation including (1) Receiving relevant information, (2) Evaluating and 
comparing information with norms, (3) triggering change, (4) Finding options, (5) 
Formulating a plan, (6) Implementing a plan, and (7) Assessing the effectiveness of the plan. 
Later, various new versions of self-regulation questionnaires were developed by several 
researchers based on different contexts [11, 12, 13], such as psychological well-being [13] and 
also academics [14]. 

There have been indeed many self-regulation instruments developed through 
conventional methods with quite large number of question items. However, items with large 
numbers are sometimes multidimensional since there are many similarities with other items, 
so that it will greatly affect the quality of the reported self-ability [15]. Also, researchers in 
Indonesia developing a self-regulation measuring instrument using EFA analysis and CFA 
using structural equation models are still limited. Rather, this method provides better and 
accurate result in measuring the validity and reliability of an instrument [16]. Thus, this 
analysis can generate a new or simpler version of self-regulation measurement model with 
better quality result for Indonesian students. 

Therefore, this study aims to redevelop building a simplified version and examine the va-
lidity and reliability of the scale developed on [11] in Spain, consisting of 17 question items 
by measuring four dimensions of self-regulation which are perseverance, goal setting, deci-
sion making and learning from mistakes. This research is focused on population of students 
ages 19 to 24. Given the significance of having the ability of self-regulation to manage life 
and self-control in accordance with what will be done, so that self-report through simpler, 
effective and efficient measurement of self-regulation scale can provide convenience in un-
derstanding the quality of self-ability as an evaluation material to be responsible and being on 
the right track of their life goals.  

2 Methods 

2.1 Samples 
The population in this study are students ages 19 to 24 from several universities in West 

Java. Data are collected using a cross-sectional survey design, which is collecting data one at 
a time [17]. Sampling based on certain considerations in accordance with research criteria or 
referred as purposive sampling techniques [18, 19]. The number of samples obtained for the 
first analysis is 120 students, while the second sample obtained is 145 students.  

 
2.2 Instrument 

The self-regulation scale was adapted from an article on self-regulation scale develop-
ment [11] entitled "Factor Structure of the Self-Regulation Questionnaire (SRQ) at Spanish 
Universities". The analysis result stated that the Short Self-Regulation Questionnaire (SSRQ) 
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in Spain is consistent by measuring four dimensions of self-regulation namely perseverance, 
goal setting, decision making and learning from mistakes, consisting of 17 question items. 

The development process of self-regulation scale is started by translating the question 
items into Indonesian, done by Language Institute of UPI Bandung. The short self-regulation 
scale is distributed by changing the entire item number starting from number 1 to 17 without 
randomizing or changing the order position of the items. This is conducted to simplify the 
process of analyzing items on new instruments. 

The development of self-regulation scale instruments is measured based on perceptions 
about their behaviors with alternative answers to each statement giving a score of 1 (strongly 
disagree), 2 (disagree), 3 (doubtful), 4 (agree), 5 (strongly agree). This model is considered as 
a Likert scale model that is used to measure non-cognitive variables such as attitudes, opin-
ions, and perceptions of an individual or group of people about social phenomena [18]. The 
five alternative answer choices aim to clarify the rejection and acceptance of the measured 
variable. 

 
2.3 Statistical Analysis 

The analysis process uses exploratory factor analysis (EFA) and confirmatory factor 
analysis (CFA) methods through structural equation models (SEM) with the help of AMOS 
22 software. According to Gunarto [20], EFA analysis must meet several assumption tests, as 
follows: 

1) Requirement criteria of the KMO value > 0.5 and Bartlett's Test with the significance 
value obtained <0.05. This aims to determine whether or not the correlation between var-
iables and the sample has met the requirements, so that the data can be continued for 
analysis.  

2) The requirement of MSA (Measure of Sampling Adequacy) value, as follow: 
a) MSA = 1, variables can be predicted without errors by other variables. 
b) MSA > 0.5, variables can still be predicted and can be further analyzed 
c) MSA < 0.5, variables cannot be predicted and cannot be further analyzed or excluded 

from other variables. 
3) Seeing the number of factors extracted from the total variance explained. 
4) Seeing the rotation method through the varimax value with Kaiser Normalization. This 

method will show which items are included in the group of factors formed through the 
extraction method. 
Meanwhile, according to Coskun, Oksuz, & Yilmaz [21] and Ghozali [22] argued that the 

analysis process of CFA must go through the following stages: 
1) Assessing the identification of structural models by calculating the amount of covariance 

and variance data compared to the number of parameters to be estimated. 
2) Evaluating the goodness of fit or suitability of the model to find out how far the model 

fits into the sample data based on three categories of goodness of fit, i.e.: 
a) Absolute fit measures for overall measurement including CMIN, probability values, 

GFI, RMSEA. 
b) Incremental fit measures that compare the proposed model with other models speci-

fied by researchers including TLI and CFI 
c) Parsimony fit indices for fit measurement to be compared between models with dif-

ferent number of coefficients through PNFI. 
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3) Construct validity includes convergent validity, variance extracted (AVE) and construct 
reliability (CR).  

3 Results and discussions 

3.1 Findings 
Based on data analysis, the findings are described in accordance with the stages of analy-

sis used in this study, which are as follows: 
 

3.2 Exploratory Factor Analysis (EFA) 
The first stage uses exploratory factor analysis (EFA) with the help of SPSS 21 software. 

Respondents used are 120 students. KMO and Bartlett's Test results are presented in table 1, 
as follows: 

Table 1. KMO and Bartlett’s Test 

 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.822 
Bartlett's Test of Sphericity Approx. Chi-Square 900.194 
 df 136 
 Sig. 0.000 

       Note: df = Degree of Fredom 
 

As seen in table 1 above, the KMO value is 0.822 (> 0.5) and Bartlett's Test with a signif-
icance value obtained 0.000 (<0.05) then the assumptions on this criterion have been fulfilled. 
Also, looking at the value of all items with the value of MSA (Measure of Sampling Adequa-
cy) > 0.50, the item can still be predicted and can be analyzed further. A total of 17 items 
show values > 0.50 on the output anti-image correlation value, meaning all items can be pre-
dicted further and can be analyzed to the next analysis stage if selected. 

Next, the total output of variance explained produces four factors extracted from the 17 
items. These four factors form a group of items that have a high proportion of variants. How-
ever, only one factor is chosen that adequately explains the proposed measurement theory, 
namely the factor which had the largest total variance (32.4%), so it is sufficient to identify a 
strong construct from the data. The items selected in this factor have been grouped through 
the varimax rotation method and nine items have been obtained, while other items are exclud-
ed or not included in the further analysis process. 

The items selected in this stage are grouped into three constructs namely goal setting, de-
cision making and perseverance with three question items in each construct. This is done so as 
the value of one construct remains stable. In addition, the similarity of meaning of each item 
has represented or explained in each of these constructs, thus using only three items is suffi-
cient to explain the conceptual model of self-regulation constructs [15]. 

The scale then distributed to the respondents according to the characteristics or criteria in 
the study (students aged 19-24). Table 2 below is the item of self-regulation scale as a result 
of selection at the EFA stage, as follows:  
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Table 2. Question items of self-regulation scale  

Dimension Item Num-
ber Question Item 

Goal setting  X4 I have difficulty setting goals for myself. 
X6 I have difficulty making plans to achieve my goals. 
X8 I am easily distracted from the plan 

Decision making X10 I have trouble focusing on something 
X11 I postponed decision making 
X12 When I have to decide to change something, I feel over-

whelmed by the choices. 
Perseverance X13 Small problems or distractions can get me off track. 

X14 I have many plans so it is difficult for me to focus on one 
of them 

X15 It seems I did not learn from my mistakes 
Note: X = Question Number 
 

3.3 Confirmatory Factor Analysis (CFA)  
In the next stage, nine items are analyzed using the CFA method for 145 students. The 

analysis shows that goodness of fit is quite good. However, the chi-square value is not signifi-
cant with the p-values ≥ 0.05. If the chi-square result is significant, it states that the model is 
not yet fit [22].  

A good model must have a chi-square value that is not statistically significant. 
Therefore, the model is modified to reduce the chi-square value and increase the probability 
value. Modifications are made twice in the covariance between e18 and e14, e11 and e13 to 
correlate each other. The result of the analysis after being modified is shown in Figure 1. [1] 
below. 

 

 
Fig. 1. Standardized estimates measurement of self-regulation model 

After modification, the suitability of the model on the chi-square value and p-values re-
sults in an acceptable value based on a measure of goodness of fit. However, to be clearer, 
table 3 below shows the overall model suitability of the various fit model assessment criteria 
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recommended on [22, 20], including the absolut fit indices1, incremental fit indices2 and par-
simony fit indicess3, as follows: 

Table 3.  Result of goodness of fit (GoF) self-regulation model 

Criteria Limit Value Initial Mod-
el Final Model Conclusion 

Absolut Fit Indices 
X2-Chi square, 
Significance probability 

p-values ≥ 
0.05 

0.018 0.212 Fit 

CMIN/DF ≤ 2.00 1.695 1.239 Fit 
GFI > 0.90 0.940 0.961 Fit 
RMSEA ≤ 0.08 0.069 0.041 Fit 
Incremental Fit Indices 
CFI > 0.90 0.969 0.990 Fit 
TLI > 0.90 0.954 0.984 Fit 
Parsimony Fit Indices 
PNFI > 0.90 0.620 0.583 Not Fit 
Note: df = Degree of Fredom 

 
On the analysis on the final measurement model, the overall assessment shows that the 

model is acceptable and considered to be fit according to empirical data. Further is separately 
evaluating related to (i) the significance of the loading indicator (ii) assessing construct relia-
bility and (iii) variance-extracted. 

Based on the CFA analysis, valid criteria is when the minimum standardized loading es-
timate for the initial stage of research is > 0.50 or more ideally > 0.07 [22]. Table 4 below is 
the output showing the value of loading factor or convergent validity in AMOS software: 

Table 4. Result of convergent validity of self-regulation 

Indicator Estimate 
x4 <--- Goal setting 0.738 
x6 <--- Goal setting 0.826 
x8 <--- Goal setting 0.634 
x15 <--- Perseverance 0.644 
x14 <--- Perseverance 0.671 
x13 <--- Perseverance 0.744 
x11 <--- Decision making 0.725 
x12 <--- Decision making 0.777 
x10 <--- Decision making 0.713 

 
All items of modification stage in the CFA analysis show a convergence value of validity 

> 0.6 which means the indicators that make up the three constructs have a good validity value. 
In addition, assessing construct reliability (CR) and variance extracted (AVE) is also conduct-
ed. Reliability measures extracted from values 0 to 1, with values greater than 0.5 are ac-

                                                           
1 Absolut fit indices measures the overall models 
2 To compare the proposed model with other by reseachers classification 
3 Parsimony fit indices to be compare between models and a different number of coefficient, include 

PNFI and PGFI 
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ceptable and AVE ≥ 0.5 indicates a good convergence [22, 23]. Table 5 below is the result of 
construct reliability and AVE calculations for each construct: 

Table 5. Reliability and variance extracted 

Construct ∑λ ∑λ 2 ∑Errorvar* CR AVE 
Goal setting 2.198 1.629 1.371 0.779 0.543 
Persistence 2.059 1.419 1.581 0.728 0.473 
Decision making 2.215 1.638 1.362 0.783 0.546 

             Note: CR = Construct Reliability; AVE = variance extracted 
 

Based on table 5 above, the reliability of the self-regulation construct shows a value > 
0.70, so it can be concluded that the reliability of each construct is considered good, while 
there is one construct of the variance value obtained a value of 0.475, namely the persever-
ance construct. This construct only measures the amount of variance that can be captured by 
47.5%. Based on the loading factor values in the perseverance construct, there are two items 
that show values < 0.70. This is assumed to reduce the convergent value of the construct [22]. 

 
3.4 Discussion  

A research exploring the validity of the self-regulation scale was conducted by Chen & 
Lin [24] on students in Taiwan using confirmatory factor analysis (CFA). While, as on [13] 
revised a shorter scale than the scale development conducted by Brown, Miller & Lewan-
dowski [3]. The scale was redeveloped in the context of South African students by using fac-
tor analysis and it generated seven factors of self-regulation. The scale redeveloped to a sim-
pler and shorter version by several researchers indicates that the lighter burden of response on 
self-measuring instrument can affect the level of accuracy, commitment and compliance to be 
lower [13, 15]. Thus, this study is also conducted to extract the scale on a shorter version in 
the context of Indonesian students by revising the scale developed previously by  Pichardo, 
Justicia, Fuente, & Martínez-vicente [11] on the sample of Education and Psychology students 
in Spain. The finding of the analysis generated 17 question items with four factors namely 
perseverance, goal setting, learning from mistakes and decision making. 

The result of this study shows a difference between the proposed model and several short 
self-regulation scales developed by researchers [11, 12, 13]. As this research is conducted 
through two stages of analysis of student respondents in Indonesia, it generated three con-
structs with nine statement items. The three constructs include goal setting, perseverance, and 
decision making. The constructs are chosen because there are items that have content that 
dominates the meaning of each construct [25]. Based on an analysis of the remaining item 
content, one example of the contents that says "I have difficulty setting goals for myself" ex-
plains an individual who lacks commitment in achieving his or her goals. The statement has a 
negative meaning, but it contained another meaning that explains about how a person is moti-
vated to achieve these goals, so it is committed to take some action. This can be called a goal 
setting [26]. 

In addition, another item says "I postpone decision making", although it has a negative 
meaning, the statement describes a process undertaken to determine the decisions of several 
alternatives from the process of discussion with the process of exchanging ideas, resulting in a 
wider diversity of views. [25, 27]. Other example of the items in the perseverance construct 
says, "Small problem or distraction can get me off track ". The item describes a measure of 
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how long an individual who is motivated to stay doing a task in a long time to achieve their 
goals [28]. 

Although the combination of proposed items differs with the original self-regulation 
scale, validity of this scale is in different cultural groups in the context of students in Indone-
sia, especially West Java and it covers various fields such as sports, health, education, and 
others. Therefore, the overall measurement of the construct validity of the self-regulation 
shows a fairly good value. This can be seen from the suitability index value of the model and 
the convergent validity that is sufficient in accordance with the estimated parameters deter-
mined as a psychological construct measurement tool. The estimates generated in this analysis 
do not show values that are too far so the scale can be used in further studies, supported by the 
result of this shorter scale which would be suitable for large epidemiological studies as it re-
duces the burden on respondents, without sacrificing the original strength to assess different 
components of the construct of self-regulation [13]. 

 

4 Conclusion 

The shorter version of self-regulation scale on a sample of students in West Java, Indone-
sia, has become an internally consistent measurement alternative based on aspects of self-
regulation relating to academic variables [11]. This version of the scale includes aspects of 
perseverance, goal setting and decision making. The result of model size suitability index and 
convergent validity indicates an acceptable value, so this scale can be used in evaluating and 
examining the level of self-regulation of Indonesian students. For further studies, it can be 
used to investigate the correlation or impact of the construct of self-regulation with various 
other variables. 

Future research is recommended to examine the model in a larger population of students 
to test the stability of the model and confirm the validity and utility of the shorter version of 
the self-regulation scale in group of students with diverse cultures in Indonesia. 
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Abstract. This research was conducted against the background of the analysis of 
the matches when competing basketball and aims to determine whether there is 
a relationship between concentration and accuracy of the results of free throw 
shooting on students extracurricular activities in SMA Negeri 2 Palembang. 
This uses the correlation method. The population used was the high school stu-
dents of Palembang 2 and the sample of this study was 60 people. The results of 
this study are as follows the concentration and accuracy has a very weak rela-
tionship to the results of shooting freethrow basketball. The correlation coeffi-
cient value of 0.374 indicates that there is a relationship between the concentra-
tion variable and the accuracy of the free throw is at a low level. From these da-
ta it can be concluded that there is a relationship between concentration with 
free throw shooting results, and also between accuracy with free throw shooting 
results. 

Keywords: accuracy, basketball, concentration, free throw 

1 Introduction 

Basketball is a sport that can be played by all ages and is favored by the majority com-
munity in children. Basketball is a group ball sport consisting of two teams of five people who 
compete with each other, collecting points, by entering the ball according to the opponent's 
basket. Basketball is easy to learn because of the large shape of the ball, so it cannot be played 
by the player reflecting or throwing the ball [1][2]. There are various aspects that can support 
athletes in playing basketball. According to observations that took place on the field during a 
basketball match. From the results held in South Sumatra, namely the DBL (Developmental 
Basketball League) when the men's basketball team Xaverius 1 Palembang against SMA 
Negeri 2 Palembang were players not reporting at the time of the match due to factors from in 
each of their respective players such as stress, anxiety and so on depending on the first quarter 
and second quarter Palembang team made SMA Negeri 2 a turning point very far from the 
opposing team as a result there was a lot of risk reversing and analysis when doing free shoot-
ing throws. Then, at the break time of the second quarter to the third quarter, a coach instruct-
ed to point to a point where each athlete was present with a relaxed body condition and closed 
his glasses for two minutes with the aim that the athlete could be better suited for this match. 
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After being given assistance to focus the minds of the players so they can still support the 
athlete, in the following quarter, this team can direct the points by attempting to shoot into the 
ring, even the athletes can win the match with more scores than their opponents. Shooting is a 
very important skill in a sports basket. Shooting is a technique that can be drilled alone. The 
basic skill that an athlete must practice is shooting accuracy. Many  basketball  games  are  
won  or  lost  at  the  freethrow line [3] This will free the opponent to continue to stick to the 
player tightly and is easy to fool, and then makes it easy to pass and accompany the ball well 
(Wissel, 2000: 43) Free throws very often win or lose in matches, so practice free throws in 
each practice [4]. Accuracy is one's ability to do something carefully, precisely, carefully, 
thoroughly and accurately. Sajoto in [5]. According to Sajoto in (Nopriadi, 2015: 310) Accu-
racy (accuracy) is the ability of a person to control the free movement of a target. This goal 
can be a distance or maybe a direct object that must be worn with one part of the body. 
Meanwhile, according to Sikumbang, et al., In (Nopriadi, 2015: 32) argues that accuracy is the 
ability of a person to control movements. As in the implementation of shooting a basketball, 
kicking the ball toward the goal and others. 

Factors that influence concentration during a match are related to outside activities such 
as school / college, work on assignments and reduce the hours of rest that require increased 
concentration. Komarudin in [6] Concentration is a very important role in sports because if 
you experience difficulties, problems will arise. Concentration is very important role in sports 
because it will be difficult to arise (Komarudin, 2015: 142). According to Wilson, Peper; & 
Schmid (2006: 1) Compilation with the ability to focus attention on someone with the task 
being done and thus cannot be done or supported by external and internal stimuli that are not 
relevant. According to Setyobroto in (Komarudin, 2015: 134) explains the definition of 
change relating to two dimensions, namely the dimensions of width (width) and dimensions of 
concentration (focus). 

Based on the background above in this research is to study the relationship of concentra-
tion and testing of the results of free throws on students who take basketball extracurricular 
activities in SMA Negeri 2 Palembang. 

2 Methods 

The method used in this research is quantitative with correlation design. In this research, 
there are 2 independent variables, namely concentration (X1) and accuracy (X2). While the 
dependent variable is the result of shooting a free throw basketball (Y). 

The population of this research is the students of SMA Negeri 2 Palembang who take ex-
tracurricular activities. All 60 SMA Negeri 2 Palembang students. The sample technique used 
was Judgment sampling. According to Abdurahman, M., Muhidin, S.A., Somatri, A (2011: 
143) Judgment sampling (also known as purposive sampling) is a sampling technique that is 
based on the characteristics set for the target population elements that are adjusted to the ob-
jectives or research problems. 

Data collection techniques in this study were carried out by giving the paper concentra-
tion test grid, to measure concentration, under ring to measure accuracy test and foul shoot 
test to measure basketball free throw shooting. Data analysis technique used by researchers is 
the product moment correlation test technique with SPSS 16.0 for Windows program help. 
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3 Results and discussion 

There is a significant relationship between concentration and accuracy of the results of 
free throw shooting in students who take basketball extracurricular activities in SMA Negeri 2 
Palembang. 

Table 1. Correlation of the value of concentration, accuracy and shooting free throw  

Correlations 
 Value of Concentration Accuracy Shooting Free Throw 
Value of Concentration 
Pearson Correlation 
Sig. (2-tailed) 
N 

 
1 
 
30 

 
.020 
.918 
30 

 
-.005 
.980 
30 

Accuracy Pearson 
Correlation 
Sig. (2-tailed) 
N 

 
.020 
.918 
30 

 
1 
 
30 

 
.202 
.284 
30 

ShootingFreeThrow 
Pearson Correlation 
Sig. (2-tailed) 
N 

 
-.005 
.980 
30 

 
.202 
.284 
30 

 
1 
 
60 

 
This can be seen from the correlation significance value of the concentration value, 

accuracy and shooting free throw obtained correlation value between concentration and 
accuracy of 0.20, concentration and shooting free throw 0.05, accuracy and shooting free 
throw 0.202. to determine the level of correlation and relationship of a data can be seen from 
table 2. 

Table 2. Guidelines for providing correlation coefficient interpretations 

Correlation Coefficient Intervals Relationship Level 
0,00 – 0,199 Very weak 
0,20 – 0,399 Weak 
0,40 – 0,599 Middle 
0,60 – 0,799 Strong 
0,80 – 1,000 Very strong 
 
From this table it can be seen that the degree of relationship between concentration and 

accuracy is weak, accuracy and free throw shooting are weak, and concentration and free 
throw shooting are very weak. 

The correlation between the concentration and accuracy variables on the results of free 
throw shooting on students who take extracurricular basketball has a positive direction, mean-
ing that the direction is the lower the level of concentration and accuracy possessed by the 
player, the more inappropriate the shot taken at the player when shooting free throw, vice 
versa. Concentration emphasizes the athlete's ability to focus his attention on the stimulus 
chosen by him in a predetermined period of time. to raise the definition of concentration to the 
surface taken from the definitions put forward by experts sourced from the book Komarudin 
(2015: 134). according to Slameto in (Rahmayani 2017: 7) Concentration is to focus the mind 
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on a particular object by putting aside things that are not related to the learning and teaching 
process carried out. Komarudin in [7] which states that "Concentration is very important role 
in sports because if disturbed then problems will arise. Especially in sports that require accu-
racy of throws, punches, kicks and shots on target, with the concentration of these activities 
will run smoothly and in accordance with the wishes. According to Satiadarma in [8] concen-
tration is an important aspect of sports not only during matches but also during training. Ac-
cording to Komarudin in (Sunawa et al., 2018) Concentration is a very important role in sports 
because if disturbed then problems will arise. Concentration is the ability to maintain focus on 
activities that exist in a rapidly changing environment on thoughts about the past or future that 
cause unrelated cues and often make chaotic appearances in Mylsidayu in [9]. According to 
[10] Concentration is a condition in which a person's consciousness is focused on a particular 
object with a certain time, the better the concentration the longer. One way concentration is 
one aspect of a target that is bigger than the one on the card. 

The results of the relationship in this study are very low because the average subject has 
a low concentration level, which results in a low free throw shooting. The lower the concen-
tration level of the player, the more difficult for players to score when shooting free throw, 
and vice versa high concentration can create good shots and score a lot in free throw shooting. 
Accuracy is the ability to direct a motion to a target in accordance with its objectives. Accura-
cy is the fit between the will (desired) and the reality (results) obtained against certain goals 
(objectives) Suharno in (Andita, 2015: 12). Accuracy is defined as an individual's skill to 
direct an object precisely to the desired target, as stated by Ahmadi in [11]. According to Sa-
joto in (Nopriadi, 2015: 310) accuracy (accuracy) is the ability of a person to control the free 
movements of a target. This target can be a distance or maybe a direct object that must be 
worn with one part of the body. According to [12] the accuracy required while a player who 
can score at all stages of the game under different conditions is very important for accuracy in 
shooting and winning. Meanwhile, according to Sikumbang, et al., In (Nopriadi, 2015: 32) 
argues that accuracy is the ability of a person to control movements. As in the implementation 
of basketball shooting, kicking the ball toward the goal and others. According to Abdurahman 
et al (2011: 133) accuracy (accuracy) is how carefully the tool measures what should be 
measured, so accuracy speaks of the distance measured from the target. The hypothesis of the 
contribution of accuracy and the results of extracurricular basketball free throw shooting at 
SMA Negeri 2 Palembang amounted to r = 0.202 if it was presented to be 20.2% indicating 
the relationship obtained was weak. 

The relationship results in this study are low because the average subject has a low level 
of accuracy, so it results in a low free throw shooting too. The lower the level of accuracy of 
the player, the more difficult players will score when shooting free throw, and vice versa high 
accuracy can create good shots and score a lot in free throw shooting. Shooting free throw, 
according to Karsono in (SMA & SLEMAN, n.d.) that shooting is the last target of every 
play. The ability of a team in research is always determined by the ability to play in shooting, 
therefore the element of shooting is a basic technique that must be learned properly and cor-
rectly and improved skills with practice. According to [13] free throw is a gift given by the 
referee to the player to score one number in a position directly behind the free throw line. Free 
throwing is usually given if the opposing player violates a prohibited area. Boot free throw is 
an opportunity given by a person players to score one number, not guarded, from a position 
behind the free throw line and inside the circle (Perbasi, 2016: 45). towards further study by 
providing a link between the results of the analysis achieved with the theory. According to 
Hall Wissel in (Sunawa et al., 2018) explains that in doing the free throw standing technique 
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one of them is to pay attention to views, the intended point is that the player must focus on the 
meaning of the goal when performing the free throw standing technique that requires high 
concentration. According to Price, Jayme; Gill, Diane L.; Etnier, Jennifer; Kornatz, Kurt, 
(2009: 719) successful free-throw requires attention skills and physical abilities; Therefore, 
understanding the attention demands of skills can provide guidanc out the results to be 
achieved, 2) Thinking about events (failure), 3) Feeling depressed, 4) Physiological disorders, 
5) Fatigue and 6) Poor motivation. 

 

4 Conclusion 

The low correlation results in this study are due to the low level of concentration in the 
players, namely where the players feel unable to understand and master their thoughts and 
feelings, so they are unable to focus attention at one point. Concentration is a skill that is very 
difficult for athletes to master, therefore concentration must be trained by the coach because if 
an athlete fails to control his concentration the athlete is difficult to predict to be able to focus 
on doing his job well, and difficult to predict to be able to win the match (Komarudin, 2015: 
135). Inability experienced by athletes is influenced by the stimulus that is around the player 
and the stimulus that is in the player. When players are tired or tired, it will affect the subject 
in the game, when the research takes place, it is very obvious that the subject is not enthusias-
tic and looks tired because of lack of rest because after school. This is as expressed by 
Schmid, et al [14] that the influence of internal stimulus and external stimulus can affect one's 
concentration. According to [15] explain the factor of concentration disturbances from the 
athlete's internal (internal) there are several factors, including: 1) thinking ab 

In this research, it can be concluded that there is a significant relationship between 
concentration and accuracy of the results of free throw shooting in students who take 
basketball extracurricular activities in SMA Negeri 2 Palembang. This can be seen from the 
correlation significance value of the concentration value, accuracy and shooting free throw 
obtained correlation value between concentration and accuracy of 0.20, concentration and 
shooting free throw 0.05, accuracy and shooting free throw 0.202. to determine the level of 
correlation and relationship of a data can be seen from table 3.6. from the table it can be seen 
that the degree of relationship between concentration and accuracy is weak, accuracy and 
shooting of free throw are weak, and concentration and shooting of free throw are very weak. 
The low correlation in this study is due to the inability experienced by athletes to be 
influenced by the stimulus that is around the player and the stimulus that is in the player. 
When players are tired or tired, it will affect the subject in the game, when the research takes 
place, it is very obvious that the subject is not enthusiastic and looks tired because of lack of 
rest because after school. 
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Abstract. The comparison of anxiety profiles on martial arts remains an interesting ob-
ject to be examined. The present study is to compare the competitive anxiety characteris-
tics between martial art athletes. Survey design was used in this study, this was to deter-
mined anxiety condition of Student Sports Training and Education Center (PPLOP) in 
Central Java Province. A total of 59 athletes from seven various of martial art of Central 
Java athletes (fencing, wrestling, karate, pencak silat, taekwondo and judo) composed 
the sample. The instrument used was the Sport Anxiety Scale (SAS). The result reported 
that Judo has the highest mean on cognitive anxiety (11.20) and motoric anxiety (34.20). 
Thus, pencak silat has the highest mean score on afective anxiety (11.40). Boxing has 
lowest mean score on cognitive anxiety (9.33), somatic anxiety (17.83), and motoric 
anxiety (28.83). One could observe based on the results found, that athletes on each mar-
tial art are constantly distinguished. 

Keywords: competitive anxiety, martial art, central java. 

1 Introduction 

The interaction between technical, tactical, physical and mental is a factor that influences 
the athletes appearance [1–3]. The study in the sports psychology show that there are person-
ality diversity between swimmers, wrestlers, basketball athletes, baseball athletes, and foot-
baller [4]. Other study found on soccer, wrestling, gymnastics and karate shows that the per-
sonality characteristics of the athletes are different [5]. According to Williams & Reilly [6] 
based on the results of the research on football there are some psychological characteristics 
such as high confidence, control of the level of arousal, focus on high tasks and the capacity to 
perform fully spirit that need to be known by young athletes. While sports psychology studies 
specifically on martial arts have been reviewed in previous studies [7,8], the advantages of 
martial training reviews [7,9],and reviews of psychological effect for mid age martial training 
[10]. Along with this, [11] found that karate athletes scored significantly higher on achieve-
ment, conscientiousness, visualization, intuition, goal setting, managing pressure, self-
efficacy, fear of failure, flow, emotion, self-talk, self-awareness, ethics, empathy, relationship 
and impression management. Pencak silat athletes scored significantly higher on adaptability, 
stress management, power and aggressiveness. Taekwondo has highest average only on com-
petitiveness variable.  
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The literature review shows that the aspects psychology have differences in each individ-
ual in performance. Grossarth-Maticek et,al  [12]  reported psychological factors related to suc-
cess in soccer and boxing athletes. Mahoney et al,  [13] illustrated The ideal profile constructed 
by the sport psychologists generally paralleled the skill differences encountered, although the 
elite athletes did not report selected amplitudes in the profile. Furthermore, Bäckmand H et,al 
[14]  found that athletes who had participated in power/combat sports and team sports were 
more extroverted, more satisfied with their lives than were the referents. It is concluded that 
former athletes differ from nonathletes in some personality characteristics and depression. 
Zinsser et,al [15] concluded that optimism is important for martial art athletes because it will 
have an impact on improving fighting power, concentration, and focus on attention. 

The obvious factor that really affects the ability of athletes is psychological factors. One 
of the aspect is anxiety. Many studies examined the impress of anxiety in sport performance  
[16, 17, 19]. Usually, anxiety reported when performer were not confident in dealing with 
stress inducing competition situation [19] and and possibly affect various types of sports [20]. 

Anxiety usually occurs in athletes were called competitive anxiety. Competitive anxiety 
is a specific negative response in personal emotion to competitive stressor (Fletcher, et al, 
2009). Research in the link of competitive anxiety and performance was based on the inverted-
U hypothesis. Basic opinion or hypothesis put curvilinear connectivity between performance 
and arousal [1,22].  

There are different point of views about anxiety; the state anxiety and trait anxiety were 
made by Spielberger [23,24], and the second is the somatic anxiety and cognitive anxiety 
conveyed by Martens, et al,[27] . Trait anxiety refers to anxiety in the aspect of personality. He 
said when anxious, athletes experienced the physiological changes associated with high stress, 
including rised heart rate and blood pressure, ‘butterflies’ in the stomach, faster breathing and 
flushed face. Anxiety increases heart rate and blood pressure. Increases metabolism and in-
creased oxygen consumption. The dimensions of competitive anxiety tend influenced by sex, 
type of sport and level of ability. Concerning sex, female athletes are more prone to feel more 
anxious compared with male athletes [1]. 

The comparison of competitive anxiety profiles on martial arts remains an interesting ob-
ject to be examined; but must take into account the methodological view and validity. Needs to 
be added to the number of athletes, not just to one group of athletes but in the sub-group who 
need limits in the study. In this context, the present study is to compare the competitive anxie-
ty characteristics between Martial art athletes (Karate, Pencak Silat, Taekwondo, Wrestler, 
Boxing, Fencing and Judo), verify similarities and differences between groups. 

 

2 Methods 

Survey design was used in this study with ex post facto research design. This was to de-
termined anxiety condition of Student Sports Training and Education Center (PPLOP) in Cen-
tral Java Province. A total of 59 athletes (women, n=32 and men, n=27) from seven various of 
martial art provincial athletes of Central Java (fencing, wrestling, karate, pencak silat, 
taekwondo and judo) composed the sample. All individuals were informed about the objec-
tives of the research and that data would only be used for research purposes and generally 
analyzed, and they signed a consent form to participate in this study. Samples obtained from 
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athletes who are at the Central Training Center for Student Sport (PPLOP) of Central Java 
province.  

The instrument used was the reviewed Indonesian version of the Sport Anxiety Scale 
(SAS) by Smith, et al, (1990). that containing 22 questions with 4 indicators; somatic (items: 
1, 4, 9, 10, 12, 15, 20), cognitive (items: 3, 7, 12), motoric (items: 2, 5, 6, 13, 16, 17, 18, 19, 
22), and afective (items: 8, 11, 14). The final score from 22 to 88 for all score of SAS, with 22 
indicating low anxiety and 88 indicating high anxiety. For each item, athletes indicated how 
they uniquely felt based on 4-point Likert scale, ranging from not at all (1) to very much (4). 
The data was taken during Nasional Competition of PPLOP or multi events competition, and 
spesific competition of sports. Test conducted ±30 minutes before the competition match 
begin.  

For the analysis of the competitive anxiety between martial art athletes, the descriptive 
analysis was initially used (average and standard deviation) for the behavior of each variable 
to be studied. Later, after making sure the normality of data using Kolmogrov-Smirnov test. 
Multivariate Analysis of Variance (MANOVA), at the significance level of 0,05 was used in 
order to determine the differences between study groups. 

3 Results and discussions 

In this study, we examined comparisons were made between various martial arts sports in 
anxiety items (cognitive, somatic, afective and motoric) using Multivariate Analysis of Vari-
ance (MANOVA). Comparisons were made between indicators of competitive anxiety and 
between type of martial arts sports. 

 
3.1 Socio-demographic characteristics 
The socio-demographic sample is shown in Table 1, ie: the total number of samples of 59 
athletes (female, n=32 and male, n=27) from seven (7) martial art provincial athletes of Cen-
tral Java, 10 pencak silat athletes (m=4, f=6), 5 judo athletes (m=2, f=3), 10 wrestling athletes 
(m=7, f=3), 6 boxing (m=1, f=5), 9 karate (m=4, f=5), 12 taekwondo (m=6, f=6), and 7 fenc-
ing athletes (m=3, f=4). The mean of age for all samples were 16.2. 

Table 1.   General characteristics of the samples (n=59) 

Characteris-
tics 

Pen-
cak 
silat 

Ju-
do 

Wres-
tling 

Box-
ing 

Kara-
te 

Taekwond
o 

Fenc-
ing 

To-
tal 

n (Total) 10 5 10 6 9 12 7 59 
n (Male) 4 2 7 1 4 6 3 27 
n (Female 6 3 3 5 5 6 4 32 
Age (mean) 17.3 16.4 16.1 15.8 15.4 16.6 16 16.2 
 
3.2 Comparison of competitive anxiety among martial art athletes 
The result of comparison of groups showns in table 2., there are have differences among mar-
tial art sports on cognitive anxiety variable (sig.= 0.024 < 0.05), and no defferences reported 
for afective anxiety, somatic anxiety and motoric anxiety (sig.= 0.066; 0.145; 0.237 > 0.05). 
Judo has the highest mean on cognitive anxiety (11.20) and motoric anxiety (34.20). Thus, 
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pencak silat has the highest mean score on afective anxiety (11.40). Boxing has lowest mean 
score  among other types of sports on cognitive anxiety (9.33), somatic anxiety (17.83), and 
motoric anxiety (28.83).  

Table 2.   The study of mean defference among research groups in the competitive anxiety 

Variable 
Pencak Silat Judo Wrestling Boxing Karate Taekwondo Fencing F Sig. 

mean S.D mean S.D mean S.D mean S.D mean S.D mean S.D mean S.D   

Anxiety Cognitive 10.20 1.476 11.20 1.095 9.60 3.026 9.33 2.066 10.33 2.000 9.92 0.900 9.71 2.138 0.596 0.024 
Afective 11.40 1.265 10.80 1.095 9.50 2.877 10.83 .983 10.67 1.658 10.58 1.832 9.43 2.225 1.272 0.066 
Somatic 20.00 2.981 19.40 1.949 20.10 5.043 17.83 2.137 21.33 2.345 19.58 2.392 18.29 3.946 0.981 0.145 
Motoric 31.20 4.077 34.20 1.095 30.10 8.595 28.83 3.920 32.33 4.359 30.58 4.963 32.43 3.309 0.735 0.237 

 
Then, Karate have top mean score on somatic anxiety (21.33). fencing  has lowest score on 
afective anxiety (9.43). While for taekwondo and wrestling are in between other martial art 
sports, because the all score mean is among other martial arts sports. With the result if it is 
sorted from top to bottom, then the sport has the highest to lowest anxiety level in a row is 
judo, karate, pencak silat, taekwondo, fencing, wrestling, and boxing. 

There are various factors that cause athletes to appear anxiety, especially feelings of anxie-
ty, anxiety because of fear of failure in the match, fear of injury or injury to the opponent, and 
fear of not being able to compete properly is a separate burden and can be a stressor that can 
cause anxiety if the athlete cannot overcome it [27]. In line with Drost (2014) reported that the 
most dominant element causing anxiety is the cognitive element, namely negative worries and 
thoughts that the process and outcome of a match can threaten the athlete's position. Besides 
stress is cumulative then the occurrence of anxiety in athletes can also be caused by factors 
outside individual athletes such as pressure from the audience, family environment and the 
coach [28]. 

High anxiety getting flogged will cause an athlete to fail to show his appearance well. On 
the field athletes are reluctant to take risks to make certain movements. Even this anxiety will 
lead to feelings of trauma and even depression makes it less achievement. Psychological in-
terventions that can be used to overcome this are counseling, relaxation and stress manage-
ment [29]. A good psychological condition is really needed by an athlete, because by having a 
good psychological condition most likely an athlete will have psychological rigidity in every 
competition or championship. As an illustration, an athlete can be anxious when competing 
with a large audience. The audience's apparent effect on an athlete is generally in the form of 
a decline in mental state, so that it cannot perfectly display its best performance [30,31] 

Kusuma & Mulyono (2019) reported [11] that karate athletes significantly higher on 
achievement, conscientiousness, visualization, intuition, goal setting, managing pressure, self-
efficacy, fear of failure, flow, emotion, self-talk, self-awareness, ethics, empathy, relationship 
and impression management. Pencaksilat athletes scored significantly higher on adaptability, 
stress management, power and aggressiveness. Taekwondo has highest average only on com-
petitiveness variable. 
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4 Conclusion 

The objective of the present study was to compare competitive anxiety between martial art 
athletes in karate, pencaksilat, taekwondo, fencing, boxing, wrestling, and judo, also presented 
results that contrasted with findings of studies previously performed. Then, sorted from top to 
bottom, the sport has the highest to lowest anxiety level in a row is judo, karate, pencak silat, 
taekwondo, fencing, wrestling, and boxing. However, it became clear that athletes are signifi-
cantly distinguished in most psychological variables studied. One could observe based on the 
results found, that athletes on each martial art are constantly distinguished. This verification 
indicates consistence of the data collected and points to a possible generalization of differ-
ences between individuals from both groups; fact that deserves further investigations. 
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Abstract. The aim of this study was to determine the difficulty of using Google 
Classroom as media of the physical education learning. This quantitative de-
scriptive research used 4-points likert survey and interview methods with indi-
cators of ease to access, ease to operate, suitable for users, suitable for learning, 
and effectiveness in learning. Research conducted on 133 high school students 
in Semarang showed that 93.23% stated Google Classroom helped physical ed-
ucation learning. However, many students still complained about the difficulties 
in accessing the application due to internet signal. Therefore, it is important to 
provide new applications that can be accessed and operated offline and online 
so that physical education learning with blended learning methods can be car-
ried out in all areas even though they do not yet have good internet access. 

Keywords: Blended Learning, Physical Education, Google Classroom. 

1 Introduction 

In a pandemic like today, the use of technology cannot be separated from human life. So 
many benefits can be felt as a result of the use of technology in human life that they can in-
crease productivity quickly, precisely, and accurately [1]. However, not all use of technology 
has a positive impact because with easy access for everyone can also lead to negative impacts 

[2]. Even so, the use of technology can help in the Covid-19 pandemic era, especially in phys-
ical education learning through the Blended Learning method. 

Blended Learning method which is a combination of face-to-face and online methods [3] 
has been widely used in universities for the past decade [4]. In another study it was mentioned 
that Blended Learning is a unity between traditional learning that is face to face with the 
written communication that exists in online learning [5]. This makes Blended Learning a 
flexible method [6]. The research results of Vernadakis et al (2011) also showed that students 
who took classes with the blended learning method showed higher scores compared to those 
who attend face-to-face classes only [7]. This is also in line with what was said by Gomez and 
Igado who stated that web-based education, especially blended learning, has the ability to 
strengthen the core of teaching and learning so it could make students learn better [8]. 

Learning with this method also has various advantages [9] including students being able 
to improve independent learning because all material is available online. In addition, this 
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method can create good communication between teachers and students, fellow students, and 
finally be able to control learning even if it is done outside of class hours. With online media, 
teachers are also made easy to conduct assessments, provide feedback, and manage test results 
effectively and efficiently. By using an online system, this method requires media that can 
accommodate teachers and students, one of which is Google Classroom.  

Google Classroom is a useful media to improve learning systems because this media 
helps teachers organize classes and improve communication between teachers and students 

[10]. The system created by Google in 2016, only takes six months to make it a system that is 
used in the wider world of education. A study found that students prefer to learn to use 
Google Classroom where teachers have a more passive rather than active role [11]. This sys-
tem also encourages teachers to create and collect assignments from students without the need 
to use paper, so it is environmentally friendly. This system even allows teachers to focus more 
on the development of students rather than having to struggle with the correction of assign-
ments on paper, because this system has the ability to correct and provide grades directly [10]. 

There are several benefits of using Google Classroom [12], including systems that are de-
signed in a simple way so that they are easy to use. Google Classroom is also designed auto-
matically and integrated with other Google applications, so it can save time. Currently, it has 
more professional technology related to communication because this system already uses 
cloud-based enterprise communications tools that are often used by professional workers so 
that it is easy to access and can be used as a learning medium, both in learning that requires 
face-to-face or on learning that uses the full online system. In addition, Google Classroom is 
also designed to be used not only by using a laptop or notebook media, but also can be ac-
cessed via a mobile phone. 

In addition to what has been said above, other research also mentioned several benefits of 
Google Classroom [13], such as the use of Google Classroom for streaming counseling. In 
addition, Google Classroom is also able to facilitate collaborative learning where teachers can 
upload learning materials and students can provide feedback by giving comments, and vice 
versa [14]. It was able to assist teachers in organizing classrooms and can communicate effi-
ciently with students [15]. This media also can improve students' cognitive abilities by making 
classes into student-centred learning even in previous studies showing students feel comforta-
ble using this media and can also be applied to other subjects, one of them is physical educa-
tion.  

Physical education becomes important to be associated with Blended Learning because of 
its role can develop abilities and shape the character of students so they are able to develop 
their potential [16]. It also can improve physical fitness, develop motor skills, teach to have 
healthy living behaviors, be sporty, and increase emotional intelligence [17]. This learning has 
goals that focus on increasing intellectual behavior, such as developing knowledge and under-
standing thinking skills [18]. This can be achieved when learners fulfill the two essentials of 
physical education, namely the nature of learning and the nature of physical education [16]. 
The nature of learning is not only about teaching and transferring knowledge from teachers to 
students, this nature is able to open opportunities for teachers to maximize the potential of 
students so that they can become independent human beings [10]. The second nature is the 
nature of physical education, where this nature discusses how humans can move and want to 
move. For humans, moving has several factors that affect, among others, the physical abilities 
of students, their ability to move, a feeling of security to carry out activities, perceptual abili-
ties, and emotional intelligence [19]. These factors must be considered by teachers so that 
physical education goals can be achieved. 
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However, the learning objectives will not be achieved if the students do not have enough 
time to actively move so that the quality of fitness is good. This happens because of the lack 
of study hours given for physical education so that there needs to be a solution that is by ap-
plying the Blended Learning method with Google Classroom media. Because the application 
of Blended Learning can improve the quality of learning by showing changes in student out-
comes, learning motivation, and interest for the better [6] [20] [21]. Unfortunately, the use of 
Google Classroom media in physical education learning has only been fully applied in the 
Covid-19 pandemic era. Not yet known the extent of the difficulty of this media. Therefore, 
research was conducted to determine the level of difficulty of using Google Classroom media 
on physical education.  

2 Methods 

This type of quantitative research uses descriptive research design to determine the diffi-
culty level of students in using Google Classroom as an online media for blended learning. 
This research was conducted as part of research on the application of the blended learning 
method to physical education in high school and in the process, the teacher used Google 
Classroom media for the learning process. The selection of high school as a research object 
because the application of the blended learning method in physical education is something 
new, thus this learning requires an understanding of to use technology and high school stu-
dents are familiar with it. The population in this study was high school in Semarang and in 
taking the sample, researcher used a purposive sampling technique with the criteria of a 
school that had implemented the K-13 curriculum, where the school have three hour credits of 
physical education subject.  

Before carrying out data retrieval, the teachers were asked to carry out learning using the 
Blended Learning method with Google Classroom media for three months. Teachers gave 
different material, such as Futsal, Handball, Basketball, Badminton, Volleyball, Sepak 
Takraw, and Track and Field, involving three different classes. The material is learning mate-
rial contained in the high school curriculum of the Ministry of Education and Culture. In addi-
tion, the selection of the class was because each material was not taught at the same grade so 
three classes were selected to study the material and the teacher was asked to apply the blend-
ed learning method to teach the material. 

After all students have tried the methods, they were asked to fill in a 4-scale Likert in-
strument which contains four indicators, i.e. Ease to Access, Ease to Operate, Suitable for 
users, Suitable for learning, and Effectiveness in learning. Then the data were analyzed using 
percentages to see the level of difficulty in using Google Classroom media on the Blended 
Learning method.  

3 Results and discussion 

3.1 Results 
Demography. In this study, there were 133 respondents who came from high school 

students in Semarang. The respondents have age demographics, namely respondents aged 15 
years 24 people or 18.05%, age 16 years 77 people or 57.89%, and age 17 years 32 people or 
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24.06%. In addition, when viewed by sex, the number of male respondents was 48 people or 
36.09% and female respondents were 85 people or 63.91%. 

Difficulty Level. Based on the results of data analysis, it can be seen that 93.23% of re-
spondents said Google Classroom is easy to use for physical education learning. 

 

Fig. 1. Difficulty Level of Google Classroom 

 
However, if viewe from the results of the analysis per indicator, it can be seen that only 
67.67% of respondents feel that Google Classroom is suitable for users.  

Table 1.   Data of each indicators. 

 
Indicators Agree (%) Disagree (%) 
Ease to Access 92,29 7.71 
Ease to Operate 94.36 5.64 
Suitability for users 67.67 32.33 
Suitability for learning 91.28 8.72 
Effectiveness in learning 85.09 14.91 

 
3.2 Discussion 

Google Classroom is part of the online Google Apps for Education (GAFE), where this 
application is designed for online learning. Although users can download it for free and inte-
grate with other Google applications, such as Gmail, Google Calendar, and Google Drive, but 
this application can only be used in educational institutions. This makes many teachers lazy to 
use it because of the lack of information provided. Though this application offers various 
facilities, ranging from the ease in sending information between teachers and students and 
between students, interactive discussions, to the distribution and collection of assignments 

[14]. 
How to Use Google Classroom. Google classroom is an application that can be down-

loaded via Playstore and Appstore on mobile or can be accessed via classroom.google.com. 
After the teacher and student download or access this system, the teacher and student can 
immediately log in using their email address (gmail). 
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Fig. 2. Google classroom started page on mobile phone 

After entering the Google Classroom application the teacher can press the button with a 
"+" sign. Then, two options appear, i.e. join the existing class or create a new class. 

 

Fig. 3. Create classes in google classroom 

Later, if the teacher wants to create a new class, then the teacher must fill in the class 
name and subjects to be taught. Whereas students can choose the option to join classes that 
have been available through invitations sent by the teacher or enter the class code. 

Obstacles on Google Classroom. The use of Google Classroom for some users in Indo-
nesia still has many obstacles, one of which is limited internet access. This is what causes the 
still high level of difficulty in using these online-based media. Most of the students who were 
respondents stated that when they access Google Classroom they need a large amount of data 
and most rely on wifi at school. This finally makes students unable to study independently by 
using Google Classroom. Although Indonesia is currently showing significant internet devel-
opment, where there are more than 28% of the total population in Indonesia using the inter-
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net23, but this has not reached all regions. According to the report, Indonesia's Internet pene-
tration rate is 21% with an increase of 20% over the past decade [22]. 

Using Google Classroom on Physical Education. In physical education classes, Google 
Classroom becomes the media to provide theoretical material to students. Later the teacher 
can upload video material that has been made by the teacher or the teacher can search for 
video material from YouTube then upload it to the class. The students can later see and study 
the video wherever and whenever before the material is practiced in class. 

In order to be able to see progress and also monitor the learning process of students, 
teachers can discuss about the material with students through the comments column. In addi-
tion, teachers can also give assignments and theoretical tests through applications that are 
integrated in Google Classroom, such as Google Doc, etc. 

In addition, students can also upload videos of the movements made when practicing the 
material in school and later the teacher can assign other students to analyze the mistakes made 
and how to correct techniques. This is an important part of the basic curriculum of Physical 
Education, where students must be able to develop their cognitive abilities through analysis. 
The teacher can also provide input to students through the comments column and students can 
improve their movements at the next meeting. 

If we see from how the explanation of the implementation of Google Classroom in physi-
cal education subjects above, then we can know that this media can help teachers maximize 
the time of physical education subjects to make students move. Media, in turn, does not re-
place the function of the teacher to provide material, because teachers are required to be crea-
tive and develop various learning media so that students are not bored. This media makes 
learning patterns not only teacher-centered but student-centered. 

4 Conclusion 

Google Classroom is an application that has been around for a long time but its applica-
tion is still not optimal, especially in physical education subjects. Yet through this application, 
teachers and students can interact with each other directly wherever and whenever. So learn-
ing theory in physical education subjects can be maximized through the Blended Learning 
method with Google Classroom media. Because through the Google Classroom media stu-
dents can further explore their critical thinking skills and support to reduce the use of paper in 
the school environment. 

For teachers too, this media can help to save time in conveying material in theory and 
make corrections to assignments given to students. This can maximize the time of physical 
education subjects to make students move so that they can meet the objectives of physical 
education. 

In terms of its use which is still based on internet access, it is expected that there will be 
development platforms such as Google Classroom that can be used offline and online, espe-
cially for physical education. This will greatly help teachers and students, especially those in 
remote areas and who do not have good internet access, to be able to develop Blended Learn-
ing methods widely throughout Indonesia. 
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Abstract. Corona virus is now endemic in various parts of the world including 
Indonesia. The number of patients is increasing every day, because its spread is 
relatively fast and difficult to detect. As an effort to prevent COVID-19, optimal 
body defense is needed. One of them by consuming balanced nutritional food. 
The purpose of this study was to determine the relationship of nutritional 
knowledge in adolescents in the prevention of Covid-19. This research uses a 
quantitative approach with cross sectional study design. The sample size of 35 
teenage respondents was selected by simple random sampling. The results of 
the study that there is a relationship between nutritional knowledge in adoles-
cents in the prevention of COVID-19 with a value of p = ≤ 0.05. 

Keywords: nutritional knowledge, adolescents, Covid-19 prevention 

1 Introduction 

Virus is now endemic in the world, including Indonesia. The number of patients is in-
creasing every day, because its spread is relatively fast and difficult to detect. This was stated 
in the Journal of Autoimmunity that "Coronavirus is one of the major pathogens that primarily 
targets the human respiratory system. Previous outbreaks of coronaviruses (CoVs) include the 
severe acute respiratory syndrome (SARS) -CoV and the Middle East respiratory syndrome 
(MERS) -CoV which have been previously characterized as agents that are a great public 
health threat. In late December 2019, a cluster of patients was admitted to hospitals with an 
initial diagnosis of pneumonia of an unknown etiology. These patients were epidemiologically 
linked to a wholesale seafood and wet animal market in Wuhan, Hubei Province, China. Early 
reports predicted the onset of a potential Coronavirus outbreak given the estimate of a repro-
duction number for the 2019 [1] which was deemed to be larger greater than 1[2]. From the 
journal information was obtained that the corona virus (Covid-19) is a collection of viruses 
that can infect the respiratory system. In many cases, this virus only causes mild respiratory 
infections, such as flu. However, this virus can also cause severe respiratory infections, such 
as lung infections (pneumonia), Middle-East Respiratory Syndrome (MERS), and Severe 
Acute Respiratory Syndrome (SARS) to death. This virus infection is called COVID-19 and 
was first discovered in the city of Wuhan, China, at the end of December 2019. This virus 
spread quickly and has spread to other regions in China and to several countries, including 
Indonesia [3]. 
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Common signs and symptoms of Covid-19 infection include symptoms of acute respira-
tory disorders such as fever, coughing and shortness of breath. The average incubation period 
is 5-6 days with the longest incubation period of 14 days. In severe cases COVID-19 can 
cause pneumonia, acute respiratory syndrome, kidney failure, and even death. The clinical 
signs and symptoms reported in the majority of cases are fever, with some cases having diffi-
culty breathing, and X-rays show extensive pneumonia infiltrates in both lungs [4] Covid-19 
is now a serious world problem with the number of cases that is always increasing every day. 
Attack everyone regardless of age or gender and has been categorized as a global pandemic 
[5]. 

According to the [6], the Covid-19 problem has been experienced by almost all countries 
with a total of 827,419 exposed to the corona virus and 40,777 dead. COVID-19 attacks all 
ages and the majority affects young adults / teenagers. This is based on a journal published by 
Elsevier Ltd that "The age of patients was from 6 months to 94-year-old, the mortality of pa-
tients were young adults (77.4%), there was no significant difference between male and fe-
male in our study, population was generally susceptible” [7]. In Indonesia, there were 114 
positive cases, bringing the total to 1,528 cases, 6 of the co-19 patients recovered, and 14 
cases of death. There are 32 provinces exposed to the corona virus, one of which is Central 
Java Province [8]. There were 92 positive cases in Central Java Province, 92 cases treated, 77 
cases treated, 8 cases recovered, 7 cases died, ODP (monitoring people) 9,434 cases and PDP 
(patients under surveillance) as many as 406. The prevalence of having the highest cases of 
covid- 10 or included in the red zone where ODP 700, PDP 54 and Positive 6, namely Sema-
rang City. 

The body's defense against viruses must be strengthened by consuming vitamins and 
minerals that contain vitamins A, B, C, D, E, omega 3 fatty acids, selenium, zinc, iron and 
copper [9] Consumption of vegetable and animal protein, reduce sugar intake, do physical 
activity for 30 minutes, 3-5 times a week, always get sunlight for 5-15 minutes, always happy 
thinking and happy thinking [8]. Viewed from a number of relevant previous studies indicate 
that there have been efforts to improve the balance of energy intake and nutrients in adoles-
cents. Research by [10], [11]  showed an imbalance in energy intake in adolescents due to 
lack of knowledge about nutritional needs and unequal distribution of nutrients for carbohy-
drates, proteins and fats. Also indicative of the lack of consumption of vegetables and fruit. 
[12], [13], studied the assessment of nutritional status using a 24-hour recall food intake sur-
vey method by a nutritionist and the Body Mass Index (BMI) anthropometric assessment. 

From the explanation above mentioned one of the prevention is by consuming nutritious 
food and maintaining personal hygiene. Communities are encouraged to adopt a regular diet 
every day by fulfilling the principle of balanced nutrition consisting of carbohydrates / staple 
foods, animal protein, vegetable protein and vegetables, as well as fruits that can be used as 
healthy snacks [14] . Based on the above problem, the researcher is interested in examining 
Adolescent Nutrition Knowledge in Covid-19 Prevention. 

 

2 Methods 

This research uses a quantitative approach with cross sectional study design. The popula-
tion in this study were all adolescents in the city of Semarang. Sampling is done by simple 
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random sampling technique. The dependent variable is COVID-19 prevention and the inde-
pendent variable is nutritional knowledge. The sample in this study amounted to 35 teenage 
respondents in the city of Semarang who were selected using purposive sampling. Data col-
lection using a questionnaire which is assisted by the Google Form program. Data analysis 
was performed univariately and bivariately (chi-square test). 

3 Results and discussions 

Nutrition knowledge is one of the factors that determine a person's food consumption. 
People who have good nutritional knowledge will have the ability to apply nutritional 
knowledge in food selection and processing so that food consumption can be expected to be 
guaranteed. 

Table 1. Frequency of respondents knowledge of adolescent nutrition 

Knowledge Category N % 
Low 9 25,7 
Good 26 74,3 

Total 35 100 
 

Table 1. Shows that as many as 9 people (25.7%) of respondents had less knowledge of 
adolescent nutrition, 26 people (74.3%) of respondents were well-informed about adolescent 
nutrition. This shows that the majority of adolescents have sufficient nutritional knowledge 
and below grafic of above data. 

 

 

Fig. 1. Data of knowledge of responden concerning COVID-19 prevention 

From above data, 26% knowledge of responden are low and 74% knowledge of respond-
en are good. A person's level of nutritional knowledge influences attitudes and behaviors in 
food selection, which in turn will affect the nutritional state in question and influence the for-

Good 
74% 

Low 
[PERCENTAGE] 

Knowledge of Responden 
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mation of one's eating habits [15] Inadequate nutritional knowledge, lack of understanding of 
nutrition, good eating habits, and lack of understanding of the nutritional contribution of vari-
ous types of food will cause problems to intelligence and productivity [16]. 

Adequate knowledge of adolescent nutrition is related to the availability of reading facili-
ties and information facilities in schools, such as libraries, computer laboratories and multi-
media rooms that support students to always access the latest information. Formal education is 
a major factor influencing one's knowledge including knowledge about nutrition and health. 
The higher the level of education, the easier it will be to absorb nutrition and health infor-
mation so that nutrition and health knowledge will be better [17]. 

Tabel 2 : Relationship of adolescent nutrition knowledge in COVID-19 prevention 

Variabel 
Knowledge Category Total 

 
 

P Low  Good  
n % N % n % 

COVID Prevention        
0,000 Prevention 0  26 74,3 26 100 

Not Prevention  9 25,7 0  9 100 
 

From table 2. it is known that of the 26 respondents with good knowledge of adolescent 
nutrition against those who prevent, while adolescent nutritional knowledge there are 9 re-
spondents who are not babbling. Based on the results of statistical tests using the chi square 
obtained value p = 0,000. These results indicate that there is a relationship between adolescent 
nutritional knowledge in COVID-19 prevention. As per above data the grafic is below 

 

 
 

Fig. 2. Data of COVID19 prevention 

From above grafic, 26% of respondent are not prevention concerning COVID19 and 74 
Person are prevention concerning COVID19. Knowledge of balanced nutrition is knowledge 
about food and nutrients, sources of nutrients in food, safe food consumed, and how to man-
age food well [18]. The results showed that the majority of respondents had good nutritional 
knowledge. 

Prevention 
[PERCENTAGE

] 

Not 
Prevention 

[PERCENTAGE
] 

Data of COVID19 Prevention 
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Corona virus actually almost nothing to do with the diet of Indonesian people. [19] ex-
plains that there is no evidence that shows that food is part of the corona virus transmission 
route. although food is not an agent of the spread of the corona virus and is not the cause of 
the disease, but diet is very closely related to the resistance of the human body when attacked 
by the corona virus. Someone with a good diet, of course, has better endurance compared to 
someone who has a bad diet. This can result in the level of fatality of the corona virus attack, 
to the point of causing death. In someone who has a poor diet, both malnourished and who 
already has a congenital disease such as diabetes, has a higher risk of death. In someone who 
has good endurance, the corona virus may just stick to it, but the person does not experience 
any symptoms.  

The eating patterns of some Indonesian people are not good. Basic Health Research con-
ducted by the [20] shows that not a few Indonesian citizens are malnourished or even suffer 
from diabetes. This group is at risk of experiencing fatal health problems when attacked by 
the corona virus. 

According to research [21] there is no relationship between age and knowledge about 
Covid-19 prevention. Age is not a limiting factor for community information sources in South 
Kalimantan to gain knowledge about Covid-19 prevention, because people with different age 
categories make it possible to have the same activity and information exposure [22]. 

4 Conclusions 

Age is not a major factor in inhibiting community information sources in Semarang to 
gain knowledge about Covid-19 prevention, because people with different age categories 
make it possible to have the same activity and exposure to information. This study concludes 
that there is a relationship between adolescent nutritional knowledge in COVID-19 preven-
tion. 

Thank you to the people of Semarang City who have supported and participated in this 
research during the pandemic at the time the research was conducted. 
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Abstract. In the event of an outbreak, the emergency will depress the commu-
nity, which can affect the health conditions of the community. The COVID-
19 pandemic has a profound effect on all aspects of society, including mental 
health and physical health. The risk of decreased physical and mental health 
can attack vulnerable groups such as the elderly, adolescents, and children. 
The author explores perceptions, and social media exposure during the 
COVID-19 pandemic. Research data will be used to develop strategies to re-
duce the psychological impact that may arise during a pandemic. The purpose 
of this study was to survey adolescents to better understand the impact of so-
cial exposure on perception during the COVID-19 pandemic. The survey 
was conducted on adolescents aged 10-24 years. A total of 1357 adolescents 
participated in this survey The survey method was carried out online. Teenag-
ers fill out survey forms online with certain applications. - 

Keywords: Perception, Social Media Exposure, Adolescents, Covid-19 

1 Introduction 

COVID-19 caused panic around the world since the end of 2019. Initially, the disease 
was named temporarily as the 2019 novel coronavirus (2019-nCoV), then WHO announced a 
new name on February 11, 2020 namely Coronavirus Disease (COVID-19) caused by the 
virus Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) [1]. In March 2020 
WHO announced COVID-19 as a pandemic [2]. Hundreds of thousands of people are infect-
ed, even thousands more have died. This virus was first discovered in Wuhan, China and has 
infected as many as tens of thousands of people. The source of the host is thought to come 
from animals, especially bats. This virus can be transmitted from human to human. Symptoms 
that are usually seen include fever, coughing and difficulty breathing. 

The Indonesian government issued a state of disaster emergency on 29 February 2020 re-
lated to the  COVID-19 pandemic [3]. One of the steps taken by the government to prevent 
the transmission of this virus  is by staying at home and implementing social distancing. This 
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step was taken to  break the chain of transmission of COVID-19 by keeping a safe distance 
between people at least 1 meter, and not  making direct contact with others, avoiding crowds 
and mass gatherings. [4]  

The distribution of COVID-19 cases on 30 June 2020 in Indonesia was 56,385 which was 
confirmed  positive, 24,806 were recovered and 2,876 died [5]. Cases in Central Java were 
found  as many as 4,025 positive cases of the Corona virus, 1,820 of whom were treated 
(45.22 percent), 1,878 recovered  (46.66 percent), and 327 died (8.12 percent). [6] Central 
Java is recorded as one of the five provinces with the highest number of COVID-19 cases in 
Indonesia, besides East Java, Sulawesi, DKI  Jakarta and South Kalimantan. [5]. At present, 
Central Java is entering COVID-19 emergency status.  

Humans as social creatures need communication to exchange information. The develop-
ment offlows  globalizationhas an impact on the development of Information and Communi-
cation Technology (ICT). One form of  progress from ICT is social media [7]. Social media 
has become part of the modern lifestyle for  various activities. Social media  has a very im-
portant role in radically changing the lifestyle of people communicating and  interacting 
[8]. Social media in the form of social networks and blogs make it easier for everyone to con-
nect. Social media is a digital platform that provides information sharing / exchange facilities, 
usercontent  -generated(can be ideas, images, videos, and audio-videos), and collaboration 
between people through  a network [9]. In addition, social media has the potential to revolu-
tionize organizational behavior.[10]. During the time of silence at home, many people who 
use devices to connect  with the outside world. Some applications that are often used are so-
cial media. This phenomenon triggers researchers to conduct a survey of the impact of social 
media exposure on perception and mental health in adolescents.  

2 Methods 

 Location of the research conducted was in Central Java. The population in this study 
were adolescents aged 10-24 years who were male and female, the method used in this 
study was a survey. Where this survey was conducted online in adolescents in the age range of 
10-24 years. A total of 1357 adolescents participated in this survey The survey method was 
carried out online. Teenagers fill out survey forms online with certain applications. To ob-
tain the validity and reliability of the data the credibility, dependability, transferability and 
confirmability assessments are carried out, so that the findings can be trusted and have the 
accuracy of the data produced. This will be used to measure the level of perception and social 
media exposure of adolescents during the COVID-19 pandemic . The data used in this study 
are qualitative data. The type of research conducted is descriptive analysis, which provides 
education and understanding to the reader, and the type of data used in this study is secondary 
data.  

3 Results and discussion 

3.1 Adolescent Characteristics  
 According  to the Population and Family Planning Agency (BKKBN) the age range of 

teenagers is 10-24 years and not yet married. The total number of adolescents who filled the 
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survey was 1357 adolescents. The number of early adolescents aged 10-14 years is 83 chil-
dren. The number of middle adolescents aged 15-18 years is 494 children. The number of late 
teens aged 19-24 years was 778 children. the sexes of adolescents are grouped in 407 male 
and 950 girls. 

Table 1. Adolescent characteristics 

Age   
10-14 years 85 
15-18 years 494 
19-24 years 778 
Gender   
Male 407 
Girls 950 
Education   
Not completed 23 
Graduated from Elementary school 68 
Graduated from Middleschool 254 
Graduated from Hightschool 970 
Graduated  42 
Job   
Not working yet 14 
Teacher 10 
Student 1318 
Private 15 
Homebase   
Countryside  948 
Urban  409 

 

Characteristic of adolescents according to age can influence the formation of adolescent 
perceptions. This statement is  consistent with the theory of Robbins and Judge that the varia-
bles of gender, age, level of education, and social status  affect perception. [11] Turban, King, 
Lee, Liang, and Turban define a dependent digital generation  as a representation of the young 
generation who are growing up in the world of broadband connections, continually  connect-
ing with information technology, and being uncomfortable when they do not have access to 
the internet. [12]  

A total of 970 teenagers graduated high school/equivalent. There are 1258 teenagers who 
are  students. The main activity of teenagers is going to school or college. During the pandem-
ic, schools were closed, so teenagers had to go to school and study from home.  In rural areas 
than urban youth. This condition is caused because many adolescents who go to school or 
study in urban areas must return to their homes during the pandemic. The number of adoles-
cents who are aged 10-24 years in rural areas is 948 children, while the number of adolescents 
in urban areas is 409 children. The number of teenagers in rural areas is almost double that of 
urban teenagers. 
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Health conditions of adolescents must remain awake and must remain in prime condition 
during the pandemic mas. Mental  health will make life satisfaction closely related to happi-
ness where happy people  will have a high immune system so they can ward off the outbreak 
of the virus [13]. A total of 661 adolescents are  in good health, and only 51 adolescents feel 
in poor health.  When associated with the Covid-19 pandemic, it is better for humans to think 
and interpret the positive side of the  presence of the plague. then humans will be in a state of 
calm and alert adalam facing this plague.  Besides that humans will also be better prepared 
and stronger in the face of other traumatic events in the future [14] 

Next  thing  become an important concept in maintaining mental health is  communica-
tion / interaction between all members family. Using communication and interaction as 
amechanism  defenseto go through difficult times during the COVID-19 pandemic. There are 
793 teenagers who agree  that before Covid 19 communication / interaction between all fami-
ly members was in good condition. In fact, there are  as many as 736 adolescents stating that 
communication/interaction between all family members remained incondition  good at the 
time of the Covid pandemic 19. 

 
3.2 Perception 

 There are 442 teenagers who agree that their health will be damaged if exposed to the co-
rona virus.  SARS-CoV-2 transmission from symptomatic patients occurs through droplets 
that come out when coughing or sneezing [15]. Clinical manifestations of COVID-19 patients 
have a broad spectrum, ranging from asymptomatic, mild symptoms, pneumonia, severe 
pneumonia, ARDS, sepsis, to septic shock.. How large the proportion of asymptomatic infec-
tions is unknown [16]. The course of the disease begins with an incubation period of about 3-
14 days (median 5 days). Some cases show the course of the disease in patients with severe 
COVID- 19, even more severe than the flu. There are 497 teenagers who agree that COVID-
19 is heavier than the flu.  

Some of the other risk factors set forth by the Centers for Disease Control and Pre-
vention (CDC ) iscontact close, including living with a COVID-19 patient and a history of 
travel to the affected area. Being in one environment but not in close contact (within a 2 me-
ter radius) is considered a low risk. [17] Medical personnel are one of the populations at high 
risk of contracting. Hospitals are prioritized for the management of COVID-19 and illnesses 
with emergencies that must be dealt with immediately. There are 433 adolescents who do not 
agree if they have another disease, they not willgo to the hospital because of the risk of get-
ting a new corona virus in the hospital. This illustrates that teenagers perceive that it is still 
safe if they go to the hospital, regardless of the risk of contracting other diseases.  

 
Table 2. Perception 

My health will be damaged if exposed to coronavirus 
Agree 442 
Disagree 142 
Don't know 33 
Neutral 437 
Very Agree 186 
Very Disagree 117 
Coronavirus is worse than the flu 
Agree 497 
Disagree 66 
Don't know 16 
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Neutral 343 
Very Agree 328 
Very Disagree 107 
Won’t go to the hospital because of the risk of getting coronavirus in the hospital 
Agree 229 
Disagree 433 
Don't know 44 
Neutral 406 
Very Agree 78 
Very Disagree 167 
Coronavirus caused serious damage to the surrounding community 
Agree 473 
Disagree 100 
Don't know 36 
Neutral 408 
Very Agree 224 
Very Disagree 116 
The risk of corona virus will spread widely in Central Java 
Agree 205 
Disagree 261 
Don't know 124 
Neutral 476 
Very Agree 73 
Very Disagree 218 
I can protect myself from the corona virus 
Agree 480 
Disagree 62 
Don't know 39 
Neutral 431 
Very Agree 245 
Very Disagree 100 
I can protect myself from the corona virus better than anyone else 
Agree 353 
Disagree 105 
Don't know 69 
Neutral 598 
Very Agree 156 
Very Disagree 76 

 
A total of 473 teenagers agree that COVID -19 will causing serious damage to the com-

munity around them, both in terms of social and economic.Total  476 adolescents declared 
neutral that COVID 19 would be widespread in Central Java. When compared with the results 
of the research a little different, especially related to the COVID incident in Central Ja-
va.cases Positive confirmed patientare increasing in Central Java.  

A total of 480 teens perceive that they can protect themselves from COVID-19. This is 
because many teenagers who know several ways of prevention that they can do. Even as many 
as 446 adolescents believe that they can protect themselves from the corona virus better than 
anyone else. WHO recommendations in dealing with the COVID-19 outbreak are basic pro-
tection, which consists of washing hands regularly with alcohol or soap and water, keeping a 
distance from someone who has symptoms of coughing or sneezing, conducting ethic cough-
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ing or sneezing, and seeking treatment when having complaints that are according to the sus-
pect category.  

Recommended distance to maintain is one meter [18]. Soap can lift and break down com-
pounds  hydrophobicsuch as fat or oil. [19] In addition to using water and soap, ethanol 62-
71% can reduce  viral infectivity. [20] Avoid touching the face especially the face, nose or 
mouth with the surface of the hand. When the hands are contaminated with a virus, touching 
the face can be an entry portal. Finally, be sure to use one-time tissue when sneezing or 
coughing to avoid spreading droplets [21] 

 
3.3 Mental Health 

Table 3. Mental Health 
I feel cheerful and uplifting 
1-3 days 69 
4-6 days 76 
7-9 days 239 
10-13 days 182 
Everyday 764 
Never 27 
I feel calm and relaxed 
1-3 days 51 
4-6 days 72 
7-9 days 208 
10-13 days 153 
Everyday 834 
Never 39 
I feel active and excited 
1-3 days 75 
4-6 days 83 
7-9 days 248 
10-13 days 213 
Everyday 701 
Never 37 
I wake up feeling refreshed 
1-3 days 64 
4-6 days 63 
7-9 days 219 
10-13 days 167 
Everyday 791 
Never 53 
My daily life is full of interesting thing 
1-3 days 76 
4-6 days 90 
7-9 days 222 
10-13 days 172 
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Everyday 734 
Never 63 
Feeling nervous, anxiety, or anxious 
1-3 days 605 
4-6 days 203 
7-9 days 155 
10-13 days 105 
Never 289 
Can’t stop or control worries 
1-3 days 584 
4-6 days 190 
7-9 days 133 
10-13 days 64 
Never 386 
Feeling difficulty relaxing 
1-3 days 519 
4-6 days 193 
7-9 days 164 
10-13 days 86 
Never 395 
Get very nervous 
1-3 days 555 
4-6 days 137 
7-9 days 99 
10-13 days 37 
Never 529 
Gets irritated easily 
1-3 days 503 
4-6 days 226 
7-9 days 222 
10-13 days 122 
Never 284 
Feeling scared as if something bad is about to happen 
1-3 days 575 
4-6 days 186 
7-9 days 167 
10-13 days 98 
Never 331 

 
For  the past 2 weeks, some teens feel that they are in a good and pleasant mental 

state every day. 764 adolescents felt cheerfull and uplifting, 834 adolescents felt calm and 
relaxed, 701 fell active and excited, 791 awoke feeling refreshed, and 734 adolescents felt 
their daily life was full of interesting things. 
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There  are several psychiatric problems that adolescents experience during the pan-
demic. but the average teenager can overcome problems that arise due to psychiatric dis-
orders for 1-3 days. There are 605 teenagers feel nervous, anxiety, or anxious for only 1-3 
days. 584 adolescents can stop or control worries, 519 adolescents who have difficulty 
relaxing only for 1-3 days. 555 teens get very nervous, 503 teens get irritated easily, 575 
Feeling scared as if something bad is about to happen. this data shows that adolescent 
mental health is in a stable condition for the past 2 weeks. teens don't need a long time to 
experience mental health disorders, and they tend to be more able to solve them. 

 
3.4 Social Media Exposure  

A total of 1191 teenagers access whatsapp, 1072 teenagers access Instagram and several 
other social media. Survey results indicate that teenagers very often accessing social media, 
there are as many as 446 adolescents who say that. This provides information that the average 
social media usage activity is almost equivalent to 8 hours of employee work. If access to 
social media is used for positive things, then productivity can be increased in all respects. The 
positive impact of using social media is teenagers get entertainment, get information, and can 
strengthen social relationships with others. In addition to the positive effects felt by adoles-
cents, negative impacts also arise, for example the exposure of adolescents about HOAX news 
about COVID19 which can cause anxiety and misperceptions occur in adolescents.  

 
Fig. 1 Social media 

 
Table 4. Social media exposure 

In one day, how often do you Access social media (Before the Pandemic COVID-19) 
Very often 191 
Often 517 
Sometimes 404 
Once in a while 206 
Never 39 
In one day, how often do you access social media (After the Pandemic COVID-19) 
Very often 446 
Often 410 
Sometimes 276 
Once in a while 191 
Never 34 
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In one day, how often do you access information about COVID-19 on social media 
Very often 128 
Often 388 
Sometimes 491 
Once in a while 284 
Never 66 
In one day, how often did you share information about COVID-19   
Very often 40 
Often 174 
Sometimes 483 
Once in a while 425 
Never 235 

 
Social media exposure to adolescents can be seen in the table. Before the COVID-19 

pandemic in one day 517 adolescents often accessed social media, even after the COVID-19 
pandemic there were 446 adolescents whose frequency of accessing social media more often 
in one day.  

Based on the table there are 128 teenagers who very often access information about 
COVID 19 on social media. This is interesting because only a few teenagers use social media 
to find information about COVID 19. There are 66 teenagers who have never even used social 
media to access information about COVID19. It is undeniable that teenagers need entertain-
ment in the form of information about entertainment, culinary, and other entertainment topics 
besides COVID19 topics. There  are as many as 40 teenagers who very often share infor-
mation about COVID 19 after getting information from social media. But there are 235 teen-
agers who never share information about COVID after getting information from social media. 
Further research needs to be done whether the information conveyed on social media can be 
justified. Because a lot of HOAX news circulating on social media about the COVID19 topic.  

4 Conclusion 

During the pandemic many teenagers access social media. Some even have frequent fre-
quencies in accessing social media. There are 128 teenagers who access information about 
COVID 19 and 40 of them spread information about COVID 19 that they get. Exposure to 
social media influences adolescents' perceptions of COVID 19. Adolescents assume that 
they can protect themselves from COVID 19 by taking basic preventative measures, 
where these steps are widely promoted through social media. The benefits of using social 
media in shaping adolescent perceptions include promoting preventive measures, selling items 
that can be used as personal protective equipment, studying adolescent perceptions by listen-
ing to their conversations onsocial media and providing support services to adolescents to 
answer questions about COVID19. The implication of this research for adolescents is to wise-
ly use social media. Be aware of the positive and impacts negative of social media and wise in 
responding to misleading information about COVID 19.  
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Abstract. One type of pesticide used by chilli farmers is profenofos. Therefore, to 
protect the health of farmers, we need to find materials that can be used as a basis for 
detection of pesticide poisoning. The research purposes to find materials that can be used 
early detection  exposure of profenofos poisoning. This research with Qualitative and 
Quantitative methods. Qualitative test results Rhodamin 6 G shows a change in color 
from red to pink when reacting with profenophos. The quantitative test results obtained 
Rhodamin 6 G shows the value of R= 0.891 and the significance level is 0.007. These 
results indicate a strong relationship between profenophos and Rhodamin 6 G. 
Suggestions from this research to design an advanced early detection device so that it 
can be applied in the field 

Keywords: early detection, profenofos, rhodamin 6 G 

1 Introduction  

Pestisida is a poisonous substance but is needed by farmers to protect plants from attack 
pests and weeds [1][2]. Climate change is currently contributing to the increase in the use of 
pesticides. One of the most widely used groups of pesticides is orghanopospat which has an 
environmentally friendly nature and is less sensitive in killing non-target organisms [3]. The 
number of pesticides registered in Indonesia in 2006 was 1,557 and increased in 2010 to 2,628 
pesticides with 65% being organophosphate [4]. One type of organophosphate insecticide that 
is widely used by farmers by vegetable and chilli farmers is Profenofos [5]. 

Exposure to pesticides organophospat can cause major health problems in spraying 
farmers are both me and chronic. Acute health disorders can vaporize disorders of skin 
sensitivity, skin and eye irritation. While chronic disorders can include neurological disorders, 
tremors, prostate cancer, pancreas, uterine cancer [6] [7] [8] .Organophosphate insecticide acts 
as a competitive inhibitor that can inhibit the activity of the cholinesterase enzymes that 
accumulate in the central and peripheral nervous system. Acetylcholine (AchE) is sensitive to 
organophosphate or carbamate pesticides and used as a biomarker for pesticide exposure 
[9].The use of AchE can detect exposure to poisoning in the chronic phase while for 
precautionary measures it should be able to detect exposure to poisoning before entering the 
body [10]. 
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Therefore there needs to be an effort to find materials that can be used to detect 
profenophos exposure that exceeds the threshold when used by farmers in the field.One of the 
studies conducted to detect exposure to pesticides before entering the body was carried out 
[11]. The study used SPCE –– chondosan Conductometry-based Conductometry Biosensors 
showed results that optimum biosensor performance was obtained at 25 μL OPH, pH 8.5, with 
sensitivity to diazinon, malation, chlorpyrifos and profenofos. The use of biosensors requires 
high costs, so we need another alternative to detect exposure to pesticide poisoning using 
simple chemicals. 

Chemicals that can be used include Methylen Blue, Rhodamin B and Rhodamin 6 G. The 
material can be used as an alternative because of its ability to detect various fields of 
application. Rhodamin 6G is a chemically stable organic dye, often used as a tracker to allow 
it to find the direction of transport and the flow rate of water. Research conducted by [12] to 
detect malathion and dimethoate pesticides showed that when both pesticides were added 
Cerium (IV) sulfate 6 rhodamine dye and chromotrope obtained detection limits of pesticide 
concentrations of 0.1-3.6 ug / ml for chromotrope and 0.2-4.2 ug / ml rhodamine 6G. 

Methylen blue itself has been applied as an indicator of oxygen gas leaking. The results 
of the study of [13] showed that the manufacture of oxygen indicators with methylene blue as 
an ingredient is effective because it has a high sensitivity to oxygen. This indicator has a long 
shelf life, is irreversible, does not require expensive costs, and can be applied properly as in 
the form of sachets. 

Rhodamin B is a coloring agent that is often found misusing it for food, especially 
snacks. Rhodamin B, which is a coloring agent in the form of green or reddish purple 
crystalline powder, has no odor, and is easily dissolved in a bright red color solution 
fluorinated as a textile or clothing coloring agent. Rhodamin B has a bright pink color. 
Rhodamin B color is easily identified in a sample process using a reagent kit [14]. 

Based on the description above, the purpose of this study is to determine the potential of 
Methylen Blue, Rhodamin B and Rhodamin 6 G in detecting profenophos. 

2 Methods 

2.1 Preparation for making methylen blue solution, rhodamin B, rhodamin 6 G, 
profenofos 
 

A solution of Methylen Blue, Rhodamin B and Rhodamin 6 G 5 ppm was made with how 
to weigh each 1 gram of material is then dissolved into 1 liter of Aquades, equivalent to 1000 
ppm. Each solution was diluted by taking 5 ml of the solution and diluted to a volume of 1 
liter to obtain a solution of Methylen Blue, Rhodamin B and Rhodamin 6 G 5 ppm. 

Profenofos 5 ppm solution is made with how to take 2 ml of the technical profenofos 
solution 500,000 ppm and then diluted with aquadest to 1 lt, equivalent to 1000 ppm. the next 
step is to take 5 ml of 1000 ppm then diluted to a volume of 1 liter so that a 5 ppm profenofos. 

Qualitative test 
The solution of Methylen Blue, Rhodamin 6 G and Rhodamin B were taken 10 ml each, 

then the color changes were observed visually before adding a solution of profenofos or after 
adding profenofos and repeated 9 times.  
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Quantitative test 
This test is done by varying each concentration of profenofos by taking the 1000 ppm 

profenofos solution as much as 2.5 mL, 5 mL, 7.5 mL, 10 mL, 12.5 mL and dissolved with 
1000 mL measuring flask to the boundary mark of the flask. Profenofos which have been 
made variations mixed with variations of these dyes each with a concentration of 5 ppm as 
much as 10 ml. The concentration variations were measured by the UV-Vis Instrument. 

 
2.2  Data analysis 
 

1) Qualitative test was observed by the five senses to see the color change  
2) Quantitative test was carried out by anova  test and linear regression  

3 Results and discussions 

3.1 Qualitative test 
 

 Test observations of chemical variations on the ability to react with profenofos 

Table 1. Effect of variations in chemicals to react with profenofos 

Pigment Profenofos's test Information 
1 2 3 4 5 6 7 8 9 

Methylene Blue - - - - - - - - - Does not change color 
Rhodamin B  - - - - - - - - - Does not change color 
Rhodamin 6 G  + + + + + + + + + Change color 

 
Table 1 shows that the results of tests of 3 chemicals, when reacted with profenofos, only 

Rhodamine 6 G gave a color change reaction. Similarly, when repeated 9 times the results 
remain the same, only Rhodamine 6 G which gives a change from red to pink. 

 The result show that the material of Methylen Blue when reacted with profenofos has 
not changed before and after. These results are due to the absence of energy interactions 
between profenophos and methylen blue so that the color change between the two substances 
is not visible [15] Rhodamin B also show the same results as methylen blue there is no change 
in color both before and after reacting with profenophos.  

  Results of Rhodamin 6 G before and after the added profenofos shown the color 
changes from red to pink. These results are in accordance with research by [13]. showing the 
results that when pesticides were added Cerium (IV) sulfate 6 rhodamine coloring and 
obtained changes that were initially red to pink. But Rhodamine 6 G to react with Profenofos 
does not need Cerium (IV) Sulfate to change color. This can provide benefits because it will 
be more easily applied in the field without preparing other ingredients so that Rodhamine 6 G 
reacts with Profenofos 

 Qualitative test is done with the five senses namely the eyes. Then it can be possible that 
small color changes (faint) are not clearly visible. To ensure it all, then the 3 materials were 
continued to the quantitative test to see the color density changes that occur using a UV Vis 
spectrophotometer. 
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3.2 Quantitative test  
 
Test the effect of profenofos density on the concentration level when mixed with meth-
ylen blue 

Table 2. Anova test results from the density of profenofos concentration with methylen blue 

Profenofos 
concentration 

The mean SD 95% CI p  value 

2.5 ppm 0.24 0.02944 0.1932 - 0.2868 0.064 
5 ppm 0.25 0.01414 0.2275 - 0.2725 

7.5 ppm 0.26 0.01826 0.2309 - 0.2891 
10 ppm 0.28 0.01826 0,2509 - 0,3091 

12.5 ppm 0.24 0.01633 0.2140 - 0.2660 
 
 Based on Table 2 shows the highest average density value at a concentration of 10 ppm 

at 0.28 and the lowest density at a concentration of 2.5 ppm and 12.5 ppm each at 0.24 ppm. 
Statistical results show the value of 0.064 with alpha 0.005 so that it can be concluded that 
there is no difference in density in various concentrations of profenophos reacted with 
Methyline Blue. These results are due to Methylen Blue and Profenofos not reacting 
chemically. 

  The parameter that is the benchmark is variation in the concentration of profenophos 
whatever the absorbance is relatively constant when mixed with Rhodamin B. relatively 
constant absorbance only from methylene blue.  Absorbance is a measure of the large number 
of compounds that absorb Uv-Vis light [16]. This result strengthens the skinative test which 
gives the result that Methyline Blue does not provide a color change reaction so it cannot be 
used as an indicator material for detection of profenophosal pestisda poisoning. 

Test the effect of profenofos concentration on density level when profenofos mixed with 
rhodamine B 

Table 3. Anova test results from the density of profenofos concentration with rhodamine B 

 
Profenofos con-

centration 
The mean SD 95% CI p  value 

2.5 ppm 0.32 0.00816 0.3070 - 0.3330 0.547 
5 ppm 0.33 0.00816 0.3170 - 0.3430 

7.5 ppm 0.32 0.00816 0.3070 - 0.3330 
10 ppm 0.30 0.02944 0.2532 - 0.3468 

12.5 ppm 0.30 0.05888 0.2063 - 0.3937 
 Based on Table 3 shows that the highest average density value at a concentration of 5 

ppm is 0.33 and the lowest  is at a concentration of 10 ppm and 12.5 ppm, respectively 0.30 
ppm. Statistical results show the value of 0.547 with alpha 0.005 so it can be concluded that 
there is no difference in density between the various concentrations of profenophos reacted 
with Rhodamin B.  
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 This result strengthens the qualitative test which gives the result that Rhodamine B does 
not provide a color change reaction so that it cannot be used as an indicator material for 
detection of profenophosal pestisda poisoning. 

Test the effect of profenofos concentration on concentration level when profenofos was 
mixed with rhodamine 6 G 

Table 4. Anova test results from the density of profenofos concentration were reacted with rhodamine 6 
G 

Profenofos con-
centration 

The mean SD 95% CI p  value 

2.5 ppm 0.25 0.02449 0.2110 0.007 
5 ppm 0.28 0.04243 0.2125 

7.5 ppm 0.30 0.04082 0.2350 
10 ppm 0.35 0.04082 0.2850 

12.5 ppm   0.375 0.06455 0.2723 
 Based on Table 4 shows the highest average density value at a concentration of 12.5 

ppm of 0.375 and the lowest concentration at a concentration of 2.5 ppm of 0.25 ppm. 
Statistical results show the p value 0.007 with alpha 0.005 so it can be concluded that there is 
a difference in concentrations between the various concentrations of profenophos reacted with 
Methyline Blue. This result strengthens the qualitative test that Rhodamine G provides a color 
change reaction from red to pink when reacted with Profenofos. Based on the two tests, 
Rhodamine 6G can be used as an indicator material for detection of profenofos pestisda 
poisoning. 

 Furthermore, to ascertain the shape of the density relationship between the various 
concentrations of profenophos and Rhodamine 6 G, a multiple linear regression test was used 
and the results as in Chart 1 below. 

 

Fig. 1. Effect of  Variation of Profenophos Concentration on density when Mixed Rhodamin 6 G 

 
 Chart 1 shows the density relationship between the various concentrations of 

profenophos and Rhodamine 6 G in the direction it shows a linear form. Due to the number of 

y = 0,0266x + 0,0964 
R² = 0,7946 
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repetitions that have not been so many then the line display does not look smooth. The results 
of the chart show that the greater the density of Profenofos, the higher the color density of 
Rhodamin 6 G. R Square (R2) gives a result of 0.7946 and R = 0.891, this means that the 
model is very strong for the occurrence of color changes when profenophos is reacted with 
Rhodamine 6 G. The linear regression in chart 1 is influenced by the concentration and 
absorbance. Linear regression measurements satisfy the law of lamber beer where absorbance 
is directly proportional to concentration.  

 The stronger linearity (R), the more valid the test is measured by the Uv-Vis 
Spectrophotometer [17]. The regression results of this study are not much different from the 
studies of cimetidine linearity obtained in the concentration range of 3-11 ppm. with the 
correlation coefficient on the Uv-Vis spectrophotometry method shows the results of the 
linear regression equation y = 0.04928x + 0.20908 with a value of r = 0.99996 [18]. 

 The strength of the relationship model is needed to be able to make early detection of 
profenophosal poisoning exposure levels in the form of normal, moderate and dangerous. The 
current study is still a preliminary study because there is a need to follow up to make media or 
tools that are used as Rhodamine 6 G material when used in agriculture. This is because the 6 
G Rhodamine used is liquid so it spills easily. It also needs to be continued with the use of 
Rhodamine 6 G which takes into account environmental factors in the field such as the 
temperature of the wind speed so that when reacting with Profenofos can run optimally. 

4 Conclusion 

 Qualitative, quantitative and statistical test results show that chemicals that can be used 
as an indicator of early detection of Profenofos pesticide exposure are Rhodamine 6 G. The 
qualitative test results are shown by changing Rhodamine 6 G from red to pink when in 
contact with porphenos, quantitative test results there is a difference in density (Absorbance) 
of the concentration of Profenofos reacted with Rhodamine B and has an R value of 0.891 p 
value 0.007. Because Rhodamine 6 G is in liquid form, an early detection device needs to be 
designed that can be used as a material when applied in the field. 
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Abstract. School is one of the places that are vulnerable to safety hazards because 
school penguins are dominated by children who do not have adequate safety knowledge 
and tend to panic easily when a disaster occurs. Therefore, the implementation of the 
safety system, especially for children in schools, is needed to reduce the emergence of 
injuries and other losses. The purpose of this study was to assess the level of satisfaction 
of school residents with the implementation of child safety systems. This study used a 
survey research. The sampling technique used was purposive sampling, coming from 
student representatives, parents, and school representatives. The results showed that only 
48.80% of school residents were satisfied with the child's safety system at school. 
Dissatisfaction is dominated by answers from parents' representatives, their reasons were 
dominated by the lack of fulfillment of school facilities/infrastructure and the 
unavailability of SOPs related to the safety aspects. 

Keywords: school, safety system, satisfaction, assessment 

1 Introduction 

Indonesia is an archipelago country that prone to natural disasters, both prone to natural 
disasters such as thunderstorms, tropical cyclones, El Nino with drought, La Nina 
accompanied by floods and landslides, and also vulnerable to earthquake disasters, except 
Kalimantan [1]. A broader, more human-centered approach to disaster prevention is very 
important. Disaster risk reduction practices must be multi-hazard and multisectoral, inclusive, 
and easily accessible to be efficient and effective. The need for collaboration with the public, 
private sector, civil society organizations, academics, and scientific and research institutions is 
becoming increasingly apparent to integrate disaster risk into their management practices [2]. 

Disasters impact physical, psychological, and social aspects, where the impact of 
disasters on children is far greater than of the adults. Preparedness through teachers is one of 
the best ways to prepare children for the psycho-social consequences of disasters [3] including 
digital-based safety education learning, so that class teacher will become more familiar with 
emergency protocols and able to manage emergency event procedures in the event of an 
actual disaster [4]. 

Modern schools are schools that focus a lot on school safety and security, both against 
external and internal threats in the school [5]. However, in reality, there are still many safety 
and security problems in schools. The main safety issues in the school climate survey include 
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teachers in schools, the compactness of school reform, involvement in school growth, school 
input, student perceptions, teacher-student relationships, safety and maintenance, 
administration, academic orientation to students, values student behavior, guidance, student-
student relationships, parent-school-community relations, teaching management, student 
activities, justice, order and discipline, parent involvement, resource sharing, student 
interpersonal relationships, student-teacher relationships, achievement motivation, school 
development, general school climate, curriculum, achievement, teaching methods, teaching 
style, learning, personal needs, assessment, ethos/school factors, ethos/individual factors, 
support, careers, relationships, safety, respect for students, planning and action, the fairness of 
rules, clarity of rules, and student influence [6]. 

Creating safe and healthy conditions at work requires elements and principles of 
occupational safety and health. The elements are Personal Protective Equipment/PPE; a 
manual for using tools and/or hazard signals; the existence of rules and division of duties and 
responsibilities; the existence of a workplace that conforms to the standard Work 
Environment Requirements, such as a workplace that is sterile from dust, dirt, cigarette 
smoke, gas vapor, radiation, machine and equipment vibrations, noise, a safe workplace from 
electric current, adequate lighting, comfortable ventilation, and air circulation; work rules and 
codes of conduct; supporting physical and spiritual health at work; the existence of complete 
facilities and infrastructure in the workplace; and the awareness in maintaining occupational 
safety and health [7]. 

From the description above it can be seen that there are still many safety problems that 
exist in schools and the need for improvement efforts to create safe, healthy, and child-
friendly school conditions. Therefore we need a baseline assessment that involves all elements 
in the school to assess the extent of their satisfaction with the implementation of the existing 
school safety system and identify safety problems that exist in the school so that later can be 
used as a basis for formulating a plan for continuous improvement. 

From the above background, the purpose of this study is to assess the level of satisfaction 
of school residents with the implementation of a child's safety system in SD X. 

2 Methods 

This study used a survey research design with a cross-sectional approach. The sampling 
technique used was purposive sampling, with a total sample of 43 respondents from student 
representatives, parents of students/school committees, and school representatives consisting 
of principals, teachers, school staff, and security. Data analysis is presented in quantitative and 
qualitative descriptive terms. 

This research was conducted at SD X Yogyakarta as one of the elementary schools 
located in one of the disaster-prone provinces in Indonesia. 

3 Results and discussion 

Of the 43 respondents, the study showed that 48.80% or 21 respondents were satisfied 
with the safety system in SD X, while 51.20% or 22 respondents felt dissatisfied with the 
existing safety system. In detail, the respondents' ratings are presented in Figure 1. 
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Based on Figure 1. it shows that 14 children were satisfied with the safety system and 2 
children were dissatisfied, 12 people from the school were satisfied with the safety system and 
6 people were dissatisfied, and there was 1 committee who was satisfied with the safety 
system and 8 people were not satisfied. 

Most respondents were satisfied with because of the existence of cooperation, 
responsibilities, and a good family system between the school, students, parents and security, 
which amounted to 38%; the availability of some facilities and infrastructure that are safe for 
school residents, namely by 14%; the availability of supporting safety facilities, for example, 
CCTV, portable fire extinguishers, and security by 14%; and other answers by 34%. 

Salvation is a state of survival and free from danger. The situation of a school that is 
survived will produce a school culture that is responsive and optimizes social learning, 
emotional and cognitive development of students [8]. Satisfaction can lead to improving the 
quality of life of individuals [9]. One of the satisfaction levels of citizens depends on the 
extent of safety can be obtained [10]. School safety aspects do not only focus on mitigating 
violent incidents because schools have the potential to play an important role in preventing 
mental, emotional, student behavior, identifying and supporting students when experiencing 
mental health problems, and reducing violence in adolescents [11].  

Besides learning places, schools are also workplaces. Policies on the work safety system 
can increase employee job satisfaction because employees feel safe and comfortable when in 
their work environment [12]. Job satisfaction is an individual thing, where every employee 
wants a guarantee of safety at work. The more safety aspects that are under the wishes of the 
employee, the higher the level of satisfaction that arises in the employee [13]. The work safety 
program affects employee job satisfaction, for example, safety socialization activities that are 
carried out periodically, this shows that the importance of employee safety in work is of high 
concern [14]. 

While the reasons for the dissatisfaction of the respondents of this study include: there are 
still some safety facilities and infrastructure that have not yet been fulfilled and are not child-
friendly at 44%; there is no clear SOP regarding child safety management by 30%; the lack of 
supporting facilities for security and child safety by 13%; lack of socialization and trained 
personnel to monitor child safety by 9%; food safety and food security of children in schools 
have not been well monitored by 4%. 

Infrastructure which is very minimal and limited to be one of the reasons have not been 
maximized to implement the safety standards in schools [15]. The most important supporting 
infrastructure in the school is the emergency response team, which is available at all times 
[16], disaster prevention map [17], has more than one emergency evacuation area agreed and 
known to everyone [16]. 

Also, dissatisfaction can occur due to negligence that can result in the physical injuries 
suffered by students and teachers. The teacher has the task of caring for students and 
providing adequate supervision. Teachers must take extra care of students in playgrounds, 
sports fields, and in-class or when sightseeing. If there is negligence on the part of the teacher 
in maintaining the students, the school must be able to take responsibility for it. Negligence 
can also arise in the form of providing unsafe school equipment and environments. The higher 
the risk or potential for danger, the greater the task assigned to the teacher [18]. 

 

180



181 

  
Fig. 1. School citizens' satisfaction with school safety systems evaluation 

From the dissatisfaction, respondents gave some input to build a safety system in SD X, 
including 20% giving input on the consistent efforts in completing and monitoring 
infrastructure in schools; prepare and implement SOPs related to child safety and security 
systems by 22%; provide training, outreach, and direction to all school residents by 20%; 
increase cooperation and coordination with related parties to monitor child safety in schools 
by 16%; the addition of security and safety support facilities by 8%; conduct disaster response 
simulations, at least for natural disasters and fires in stages by 4%. Other inputs include 
incorporating disaster-based school-based curriculum and the existence of foundation support 
in funding, program provision, and safety infrastructure in schools that are in line with child 
safety and friendly standards. 

From the input of respondents, it can be seen that the majority of respondents provided 
input related to the preparation and implementation of SOPs for safety in schools. Systematic 
work procedures in carrying out tasks in the workplace are the most important factor in the 
occupational safety and health management system. A job requires guidance as a guide for 
officers to reduce the risk of an accident. Every worker needs to follow established work 
procedures. This is important to ensure the safety and health of these workers. The procedure 
is usually outlined in the form of Standard Operating Procedures (SOP) [19]. 

Safety procedure/SOP is a standard or procedure that can provide information to workers 
to carry out their duties and responsibilities safely and comfortably to avoid illness or 
accidents due to work, to achieve the goals set by a workplace [19]. 

SOP can provide convenience to every worker in carrying out their duties so that they can 
provide quality work results, in addition to avoiding the risk of exposure or contracting 
diseases that can arise from a particular job. Understanding, attitude, and awareness are 
important things that must be possessed by every employee in implementing and complying 
with SOP so that every worker can do his job properly and correctly [19]. 

Safety education is very much needed for elementary school children because not many 
students know about how mitigation efforts they have to do and from which sources of 
information related to disaster mitigation can be accessed, so knowledge about disaster 
mitigation must be included in the curriculum content in schools starting from elementary 
school level including activities in the laboratory to maintain the safety of students [20]. 
Besides, it was also strengthened by the provision of socialization that aims to increase the 
capacity of the community especially elementary school students so that from the beginning 
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they can understand the importance of disaster mitigation to reduce the risk of loss due to 
disasters [21,22].  

On the other hand, knowledge and skills about disaster mitigation education are important 
to be mastered by the teacher, because in the classroom teachers must be able to equip 
students with theoretical knowledge and practical knowledge about education about disasters. 
The results showed that the average value of the basic knowledge of disasters owned by the 
teacher was good at 7.5. While the average value of the ability to assess the potential for 
disaster is 7.2 (included in the sufficient category) and the average value of attitude to respond 
to a disaster is 7.1 (included in the sufficient category) [23]. To overcome the existing 
limitations, a partnership or collaboration effort is needed, for example with the Local Health 
Office and Puskesmas (community health centers) for the preparation of the UKS (Indonesia: 
Unit Kesehatan Sekolah; English: School Healthcare Unit) program [24]. UKS is one of the 
strategic units in schools that can be integrated into disaster risk reduction activities. 

Providing knowledge and education about disaster preparedness or emergency response 
to elementary school children and all staff in the school environment is one way to introduce 
early on to disaster response. Simulations or providing training are important to increase 
knowledge and speed of evacuation and can increase the enthusiasm and activeness of 
children in training or the provision of materials related to emergency response [25]. Also, 
training/simulation of emergency response in schools is a learning process carried out with 
systematic procedures to increase the knowledge of all school residents in dealing with 
disasters while increasing individual competencies related to safety aspects. Disaster 
preparedness training and simulation will be able to broaden students' and school insights in 
dealing with disasters and be able to take appropriate attitudes and actions when disaster 
strikes [26]. 

 

4 Conclusion 

The conclusion in this study is that most school residents in SD X were not satisfied with 
the current safety system at the elementary school, it can be seen that 48.80% of school 
residents were satisfied with the child's safety system at school while 51.20% of respondents 
felt unsatisfied. Dissatisfaction was dominated by the answers from the parents' 
representatives, while answers to satisfaction with the safety system at school were dominated 
by answers from students. Reasons for dissatisfaction were dominated by the lack of 
fulfillment of school facilities and infrastructure and the unavailability of SOPs related to the 
safety aspects of children. From these results, it can be concluded that the majority of school 
residents felt unsatisfied with the application of the child safety system in the current school. 
The advice given is the fulfillment of child-friendly safety facilities and infrastructure in 
schools, preparation of SOPs, training, strengthening networks, and the application of safety 
grievance mechanisms for continuous improvement.  

The limitation in this study is that the research data was taken when the COVID-19 
pandemic occurred in 2020 so that the data was taken through an online network system either 
filling out questionnaires via Google Form, social media (whatsapp) or using other cell phone 
media. 
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Abstract. The purpose of this study was to classify the Arch Height Index (AHI) and 
Arcus Pedis to the agility. Total 48 participants with good health and has no ankle and 
knee injuries. This study using descriptive quantitative method with a test and 
measurement approach and one-shot case study design. Wet test was used to measure 
AHI and Arcus Pedis, while agility using Dodging Run Test. The results showed that the 
AHI data had an average 0.149 (± 0.125), Arch Index 0.371 (± 0.072), and agility test 
was 15,436 (± 0.493). The study found that there was no significant relationship between 
Arch Height Index and agility. AHI and Arcus Pedis were not a determining factor in the 
results of agility tests. This study concludes that Arch Height Index and Arcus Pedis has 
no relationship with the results of the agility. Monitoring in increasing agility needs to be 
prioritized for performance improvement. 

Keywords: arch height index, arcus pedis, agility  

1 Introduction 

Health is an absolute necessity for everyone. To get health, humans are willing to do 
physical activity and exercise for the achievement of life goals. In today's modern life, 
humans cannot be separated from sports activities either as one of a special occupation, as 
entertainment, recreation, livelihood, health and culture. One of the most important parts in 
exercising and affecting the musculoskeletal and skeletal structures in the foot is the arch foot 
or Arcus Pedis. Arcus Pedis in terms of human body motion can also be called foot type. The 
stage of curvature of everyone's feet was not the same. In general, foot type can be divided 
into three, there are normal arch (Normal Foot), high (Arch Foot), and low (Flat Foot). 
According to the research study by Lendra & Dody [1] , twenty percent of adults have flat feet 
and almost all newborns do not have arches like normal adults. Curved human feet are a 
special feature of humans that are not seen in other creatures. The main basis of the arches 
comes from the shape of the bones although the ligaments, tendons and muscles that form the 
strength and stability of the foot in supporting the establishment of the body upright. Flat foot 
is one of the most common conditions found in human feet. Flat foot, also called pes planus or 
fallen arches refers to a medical condition where the arches are flat. All parts of the foot insole 
attached to or almost attached to the ground, in another meaning all the part of the feet 
stepped on the ground. Arcus pedis in humans is formed with the intention that the feet are 
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more stable when standing tread, which can distribute weight evenly to a wider area. Arcus 
Pedis also serves to increase speed and agility during walking and provide stabilization and 
flexibility [2]. 

Deformities of the feet can affect human health, several events that occur make the con-
dition easily tired when walking or running, irritation of the plantaris muscles and irritation of 
the facia plantaris. These impacts and abnormalities can also cause tension in the muscles 
around the legs and physiotherapy can handle in the form of medial arch support, stretching 
plantaris muscles, and strengthening exercises for plantaris and leg muscles. Injuries that have 
a risk to the performance when exercising [3,4,5] or when competing were at ankles and knees 
can also be caused by the form of Arcus Pedis. Arcus Pedis that does not grow normally caus-
es impaired balance, unstable motion, deformity continues, complaints of fatigue if walking 
prolonged, heel shoes wear out quickly, injuries to excess surfaces, and the onset of pain. The 
basic thing and the possibility of being a bad impact on a career is the possibility of being 
unacceptable when register as a soldier or police officer or also the limitations in achievement 
in some sports and long-standing jobs and long-distance walking [6]. A person's ability when 
perform physical activity can be done through several test items contained in the components 
of physical conditions. Some of these items include tests of strength, speed, balance, endur-
ance, explosive power and others. The type of the Arcus Pedis specialized in the lower ex-
tremity support the upper extremity in standing of the human body. 

Based on research by Sahabuddin [7] it was found that the higher of Flat Foot grade was 
in the lower of dynamic balance possessed level. Darwis [8] found that agility in the Normal 
Foot group had better results when compared to the Flat Foot group. Hang Yu [5] in his study 
stated that there was no relationship between vertical jump using two feet to the height of the 
foot arch they have. The discovery of the vertical jump and start sprint prefix significantly 
influences the appearance in the human arch foot in a static or dynamic balance. Based on the 
results of previous research literacy conducted by the author through the method of observa-
tion and literacy studies found that college student of Sport Sciences has different foot types. 
The physical condition component also likely to affect the results carried out by each individ-
ual with the Arcus Pedis type when conducting a physical test, especially on the agility com-
ponent. The purpose of this study was to classify the Arch Height Index using the measure-
ment of the Arcus Pedis in knowing the agility it possesses. Recommendations and sugges-
tions are used to improve performance in increasing agility and injury prevention. 

2 Methods 

This study using descriptive quantitative method with a test and measurement approach. 
One-shot case study design was used to determine the influence of Arch Height Index (AHI) 
and the type of Arcus Pedis possessed by each participant whose results can be seen using 
agility tests with Dodging Run Tests on student college of Sport Science Universitas Negeri 
Semarang. Total 48 participants attend in this study and the authors did not differentiate 
between men and women because they both had passed the tests and measurements in the 
class. All participants came from the various sports background such as athletics, soccer, 
volleyball, basketball, pencak silat, hockey, and handball. All participants were in good health 
and has no ankle and knee injuries that are likely to interfere the test. All participants agreed 
on the procedure given by signing and full fill the informed consent as proof of their 
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willingness to participate in this study and accept all risks when the study was conducted. This 
study already qualified from the review of Health Research Ethics Committee of Universitas 
Negeri Semarang, Indonesia based on the Standards and Operational Guidance for Human 
Participants regarding WHO 2011.  

To determine the research sample, a purposive sampling technique was used. This 
sampling technique based on criteria established by the author. These criteria include active 
Sports Science college student, aged between 17-24 years. Willing to be a participant by 
proven to full fill in informed consent, and be present to take tests and measure foot type test.  
After completing the identity, the next procedure was to do foot type test using a wet test 
based on Harris et al., [9] by attaching the soles of the feet to the ink in the mat and then 
placed on paper until the soles images of the feet and curves were visible. AHI data was 
obtained by measuring the length of the hallux valgus on the foot and arch index. The results 
obtained were then included in the formula as in the Hu [10] study. Furthermore, the agility 
tests were carried out and completed with data analysis using statistical analysis to find the 
relationship between AHI and Arcus Pedis to the agility.  

3 Results and discussions  

Associated with extraordinary events experienced globally about Covid-19, with all the 
capabilities carried out researchers have tried to collect primary data and relevant information 
to add references and research data in analyzing and classifying Arch Height Index and Arcus 
Pedis. 

Table 1. Participant's personal data 

n = 48 Mean SD Min Max 
Height 166.58 5.07 151 178 
Weight 61.94 7.99 46 85 

BMI 21.99 2.71 16 31.64 
Age 20.58 0.871 19 23 
  

Table 1 explains the participants personal data that were present in the study. In this study 
48 participants with an average of Height 166.58 (± 5.07), Body Weight 61.94 (± 7.99), Body 
Mass Index 21.99 (± 2.71), and an average of Age 20.58 (± 0.871). The number of 
participants who join and attended were following the procedures and sampling techniques in 
the study. The criteria determined are Sports Science college students who are active, aged 17 
to 24 years, willing to become participants by proven to full fill informed consent, present to 
take agility tests and foot type Arcus Pedis measurements to completion. 

Table 2. Descriptive research data 

Variable Mean SD Min Max 
Arch Height Index (AHI) 0.149 0.125 0.095 0.947 
Arch Index (AI) 0.371 0.072 0.214 0.55 
Agility Test 15.436 0.493 14.06 16.46 
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The results showed that the AHI data had an average of 0.149 (± 0.125), Arch Index 
0.371 (± 0.072), and the agility test was 15,436 (± 0.493). The result showed that there was no 
significant relationship between Arch Height Index and agility. This also happens to Arch 
Index (AI) which the results of the Agility Test have no relationship to the significance value 
of .238> .005. Based on the statistical results above in the partial correlation test it can be seen 
that the Arch Height Index (AHI) and Arch Index (AI) to measure Arcus Pedis have no 
significant effect on the results of the Agility test. Thus, AHI and Arcus Pedis were not a 
determining factor in the results of agility tests held by college students of Sports Science. 

Although the average of participant’s Arcus Pedis has Flat Foot criteria (42 people) in 
this study, generally any criteria held in Arcus Pedis was a major device to support the upper 
extremity and also to be used as a media for moving, walking, and running. The foot part is 
very important of the limb and functions as a lever. Foot part also as the recipient of the 
deformity force in carrying out physical activity. The benefit of having the Arcus Pedis as 
support for bodyweight will be divided in frontally to balance the front and back and sagittal 
for the right and left. When standing normally, half of the weight was supported by the heel 
and half by the metatarsal, one-third of the body weight was supported by the metatarsal bone 
and the rest by the metatarsal head. The center of pressure load will also be spread evenly on 
the front of the sesamoid bone ostarsal ositum capitulum I and metatarsal osseum capituli II-
IV and the sole of the foot in the medial processus tubercis calcanei. Whereas the center of 
gravity was in the middle of the sagittal plane of the body and there was no part of the body is 
working heavier. This will be a different story if the heels of both feet were placed on a stand 
so that the heel is higher like in the plantar flexion position or like wearing high heels. In this 
position, the center of pressure will be greater in the forelegs to support most of the 
bodyweight which was previously a function of part of the heel [11]. 

Classification of Arch Height Index (AHI) and Arcus Pedis to the agility is very 
important in daily activities. The problems in this study raised about AHI and Arcus Pedis on 
the agility of college student Sports Science. The author has the notion that the shape of the 
foot has an influence on the results of agility tests by college students of Sports Science. 
However, the results of this study were contradictory, because there was no significant 
relationship either between AHI and Arch Index in Arcus pedis with the agility possessed by 
college students of Sports Science. Normal foot shape with good agility results does not 
guarantee someone was able to display good performance and vice versa. The results of this 
study also stated that there was no relationship between AHI and Arcus Pedis on agility 
because the person has several possibilities such as a component of good physical condition, 
proper shoes with foot contours, and effective movements. 

 
Fig. 1. Type of arcus pedis 

Source : Williams & MacClay, 2000 (14) 
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The type of Arcus Pedis in Figure 1 explains that the left foot is an example figure of a 

Flat Foot, while the middle is the Normal Foot type, and the right is the High Arch. Arcus 
Pedis measurement results showed that 48 participants 6 people had Normal Foot criteria, 
whereas for Flat Foot criteria there were 42 people, and no participants had the criteria of the 
High Arch in this study. The results of the agility test conducted in this study found that 7 
people had Good criteria, and 41 people had Average criteria. The results of this agility test, in 
general, cannot be used as the main reference in determining the success of someone who has 
a type of the Arcus Pedis in having Good agility. Although none of the 48 participants who 
took part in this study had Arch Foot criteria. However, the results of this study found that 6 
people have Normal Foot criteria and 42 people have Flat Foot criteria with consideration of 
having areas on the soles of the feet by the calculation standards in the wet test. Subsequent 
findings state that there was no significant relationship that states the Arch Height Index and 
Arch Index affect agility in college students of Sports Science. Santoso, [12] gave the advice 
in his study to maintain cleanliness and health for the feet because the treatment was very 
appropriate for someone who has Flat Foot. This study was also in accordance with the 
recommendations from the author through this study that participants who have Flat Foot 
should choose the right shoes in accordance fit with the shape of foot insole. The aim was to 
provide comfort to the legs when walking or running. The purpose of giving insole to the foot 
was to give a cushion to Hallux Valgus that it has an arch so that the foot has a reflection 
when making movements. Another aim was to reduce the pain or injury to the hallux that was 
usually unable to stand, walk, or even run for long periods, especially in people who have low 
AHI. Another study from Williams & MacClay [13], stated that the measurement of Arcus 
Pedis can be used to determine the characteristics and Medial-longitudinal Arch which 
functions for the validity and reliability in the measurement foot insole. 

Body Mass Index classification in this study showed that the criteria for Underweight 
were 2 people, 31 people have Ideal body weight, 9 people were in Overweight criteria, then 5 
people have level I Obesity criteria, and 1 person in level II Obesity criteria. These results 
indicate that there was a good correlation even though the average participant has an Ideal 
body weight and logically the participant was able to practice the agility test Well even with 
varying BMI conditions. Need accurate measurements using a medical examination to 
determine the exact criteria of the Arcus Pedis and Musculoskeletal system [14],[15] on the 
foot insole for monitoring Arcus Pedis and performance for athletes. The limitation of this 
study was the author does not have data on the Arcus Pedis through the family history of each 
participant that can be used as the basis for the status of the Arcus Pedis for each participant 
has. Body fat composition data can also be a factor in determining fat in the legs which can 
interfere with the research data. A history of injuries to the feet, bones and joints that have not 
been recorded can also affect the results of the study. Further research was needed to 
supplement the secondary data to explain why Arch Height Index (AHI) and Arcus Pedis have 
no relationship to agility in college students of Sport Sciences. It is hoped that the results of 
this study can be a reference for further research to be able to improve the agility test and 
efforts to prevent injuries. 

189



190 

4 Conclusions  

This study concludes that the Arch Height Index related to the measurement of Arcus 
Pedis has no relationship with the results of the agility test of college students Sports Science. 
Not all Arcus Pedis of the participant are purely derived from the complete anatomical shape 
of humans. Fat deposits on the soles of the feet, the influence of hallux Valgus on human feet, 
Varus and Valgus on human feet can also be a factor causing changes in the contours of the 
soles of human feet. It is necessary to have a medical examination related to Arcus Pedis to 
know the complete data and check periodically to find out if there are changes or injuries 
experienced. Monitoring in increasing the ability of agility tests needs to be considered 
intensively to overcome the constraints experienced and immediately improve capabilities in 
the agility component owned.  
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Abstract. Research has shown that physical activities provide a positive effect on 
cognitive performance, including short-term and long-term memory. however few have 
focused on its effect on the second language (L2). This paper is a systematic literature 
review (SLR) paper that aims to identify, assess, and interpret related research papers to 
gain a better understanding of the positive possible effect of several types of physical 
activities toward L2 performances. Eight different papers published between the years 
2007 to 2019 are analyzed in terms of the physical activities, the research method, and 
the L2 domain being affected. It suggest that there is a positive association between 
physical activities and L2 learning. The positive effect are being discussed.  

Keywords: physical activities, second language performance, systematic literature 
review 

1 Introduction 

Research has shown that physical activities provide a positive effect on cognitive 
performance[1-4], including short-term and long-term memory[5] however few have focused 
on its effect on the second language (L2). This systematic literature review tries to seek the 
trend of research focusing on the effect of physical activities to L2 performances and analyze 
on what area of L2 performance benefit more from the physical activities by examining 
several published paper in the field. Physical activity (PA) defines as any bodily movement 
produced by skeletal muscles that require energy expenditure, including playing. Second 
language (L2) defines as  any language that a person uses other than a first or native language 
(L1). This study aims to identify sample characteristics, research methods, and type of 
physical activities intervention being implemented in research based on physical activities and 
L2 performance as well as exploring the language domain being affected by the physical 
activities. 

2 Methods  

2.1 Review method 
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This study employs a systematic literature review as its methodical approach. According 
to Moher, a systematic review is a process of reviewing which focus on answering 
a  formulated question that employs systematic and explicit methods to specifically pick and 
choose relevant researches and to gather and analyze data from papers which are selected to 
be reviewed [6] This study follows the common review protocol of a systematic review as 
explained in the article of Five steps to conducting a systematic review namely framing the 
research questions, identifying relevant publications, asssessing the quality of studies, 
summarizing the evidence, and Interpreting the findings  [7]. 

 
2.2  Framing research questions 
 

The research question in this study aimed to maintain the focus of the review. The 
question guiding this study is what kinds of research methods and physical activities 
intervention being used in the studies on physical activities and L2 performance? How do the 
physical activities affect the L2 performance? 

 
2.3 Identifying relevant publication 
 

To gather as many relevant citations as possible, a variety of second/foreign language, 
sports, physical activities, language assessment were searched to identify primary studies of 
the relation of physical activities toward L2 proficiencies. A wide range of internet searching 
engines was supplemented by hand searching to provide references. Here is the list of the 
digital database searched: google scholar, Ebsco, ScienceDirect, Asian-EFL-journal, 
Researchgate, Natecla, journals-PLoS, PubMed. The last search was conducted on July 9, 
2020. The inclusion and exclusion criteria modifying a systemic review research model on 
engineering research[8] are explained in table 1. 

Table 1. Inclusion and exclusion criteria 

Inclusion research in an academic setting using large and small scale data sets  
research discussing and comparing the various model of motor/physical 
activities intervention toward L2 performance  
For research which has both conference and journal version, only the 
journal version is included 
Research within the last 15 years (2006-2020) 

Exclusion research in a non academic setting 
Research not written in English 
The article that focused on physical activities and neurocognitive function 
The article that is not published in a journal 

 
Sofware package EndNote was employed to store and manage the search result.  This 

effort resulted in 51 related articles. Their potential relevance was examined according to the 
inclusion and exclusion criteria of table 2.  Of 31 articles were excluded as irrelevant. The full 
papers of the remaining 20 articles were assessed to select those primary studies in physical 
activity intervention and L2 performance. This selection excluded 13 studies and left 8 articles 
in the review. The article comes from 5 countries, published in 4 different journals between 
the year 2007 to 2019. 
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2.4 Assessing study quality 
In addition to the inclusion and exclusion criteria in table 2, the quality of primary 

studies, and their relevance to the research questions were considered. The complete list of 
selected studies is presented in table 3. Selected Article whereas the quality assessment of 
studies on physical activities and L2 performance are explained in table 3. 

Table 2. Quality assessment of the study  

Quality categories High Moderate 
Population More than 50 Between 50 to 12 
Intervention Physical activities and language 

input with equal proportion 
Physical activities and language 
input with an inadequate 
proportion 

Comparison various type of physical activities 
and various aspect toward L2 
performances 

single types of Physical activities 
toward a single aspect of L2 
performances 

Outcomes Adjustments for at least three 
indicators  

Adjustment for at least one 
indicator 

Context Study in early childhood 
education and adults 

Study in children in general 

 
2.5 Summarizing the Evidence 
 

This paper restricts to summarizing the finding narratively. The association between 
physical activities and L2 performances, in general, was examined in 8 studies. The details of 
the summary are discussed in chapter 3 Result. Whereas the last stages of review namely 
interpreting the finding will be clearly explained in chapter 4 discussion. 

3 Results and discussions 

Paper by Winter [9] on High impact running improves learning examines the learning 
performance examine 27 male athletes directly after two conditions: high impact anaerobic 
sprints and low impact aerobic running. It involves an immediate and long term study. The 
participants were given a neuropsychological test which was analyzed using the Pearson 
correlation coefficient and fitness test to measure their physical fitness level.  The activity 
followed by exercise intervention which divided into three conditions namely relax (control 
group), moderate and intense as the experiment group.  The individual heart rate was taken 
into consideration before and after each intervention. Immediately after the intervention, the 
experiment group rated their perceived exertion on the Borg-Scale.  The learning intervention 
given in form of correct pairing, a visually presented daily object, and a novel word (e.g., car 
and /glump/) and the participant need to decide correct or not by pressing one of two keys 
with their right hand. Of 600 training trials were prepared for the participants. Retention was 
given a week after and 6-After 8 months post, respectively. The treatment showed a positive 
effect on learning. The intense subject condition learns 20% faster after two sprints of less 
than 3min each compared to moderate and relaxes conditions. It contends that quick exercise-
initiated consequences for a mind complex learning task straight with neurophysiological 
correlates analysis(changes in peripheral catecholamine or BDNF levels) in people. The 
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analysts contend that increasingly supported BDNF levels during learning (levels after 
extraordinary exercise less levels subsequent to learning) were identified with better transient 
learning achievement, and outright dopamine and epinephrine levels after serious exercise 
was identified with better middle of the road (dopamine) and long haul (epinephrine) 
maintenances of the novel vocabulary. Thus, exercise-induced learning improvement for 
short-term memory and long term memory in terms of word memory process and novel word 
recognition. However, this paper was only focused on male athletes which as we could 
assume have high motivation for passing the physical intervention.  

The next article on the Physical activity and mental performance in preadolescents: 
Effects of acute exercise on free-recall memory were also testing word memory process in 
a visual test form[5]. The physical exercise involved were team games and circuit training 
started by warming up activities and closed by cooling down activities that were conducted 
during the Physical Education (PE) lesson. The third group was the baseline group which did 
not proceed by any lesson. There were two conditions of free-recall test namely immediate 
and delay recall.  The intensity of the exercise during the PE lesson was observed by 
recording Heart Rates (HR) and rating of perceived exertion (RPE). RPE was recorded after 
the PE lesson and before starting the memory test. The data were analyzed using statistical 
analysis. The result of the study explained that for immediate recall group following team 
game score higher for both primacy and recency portions than in the baseline session. On the 
other hand, delayed recall groups score higher in the recency portion after aerobic training 
activities and team games. The research suggests that acute submaximal exercise facilitate 
memory storage in term of free-recall memory of random words. Further, the study discussed 
an exercise-induced benefit for memory performance that cannot be confounded with learning 
effects, it does improve the mastery of vocabulary but does not equally improve the learning. 
Interestingly, this study refers to the previous study discussed in this paper [9] arguing that the 
short-term effect of exercise may also have mental health outcomes in the long-term memory 
through examining BDNF levels during learning after exercise.  

Article by Schmidt-Kassow’s et.al discussing exercising during learning improves 
vocabulary acquisition[10] The study aimed to clarify whether the dynamic movement during 
learning stimulates by physical activities influences verbal learning compared to learning in 
static condition.   The study involved two groups, spinning group, and passive groups, and it 
measured behavioral and electrophysiological responses to memory materials. They were 
given matching and miss matching words and were asked to analyze the correct one. The 
study indicates that simultaneous physical activity during foreign language vocabulary 
learning facilitates the memorization of new items. Interestingly, this study strengthens the 
previous study on comparing different learning conditions (static condition versus dynamic 
condition) toward the vocabulary memorization [9]. In addition, this study examines the long-
term effect of regular physical activity during learning toward the learning process and was 
able to prove the hypothesis that the spinning group showed significantly better performance 
of foreign language vocabulary testing each day even after three weeks of learning. Subjects 
who were physically active in the encoding phase have a larger N400 effect and have better 
performance in vocabulary tests.  However, this study involved a very small sample of 12 
healthy subjects, 4 males and 8 females.  

The next article examining the use of Total Physical Response (TPR ) method in Early 
childhood foreign language[11]. TPR is merging speech and action coordination in teaching 
(the foreign language) through physical activity. It involves no texts in the teaching 
environment but there is teaching via games, dance-songs, stories with actions to attracts 
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children’s attention. The paper discussed the positive view on implementing TPR to teach 
early childhood foreign language classrooms using a narrative qualitative approach. It argues 
that TPR activities that are full of action benefit those kinesthetic learners. The objective of 
TPR is not in writing or reading but more likely to speaking and listening as the aim is to 
introduce new vocabulary to children in a more meaningful context and invite children to 
respond (verbally or non verbally). 

 Research on integrated gesture and physical activities on early childhood’s foreign 
language vocabulary learning differentiate the movement type into part-body movement 
(gesture) and whole-body movement (physical activity) in given foreign language vocabulary 
tasks [12]. It assumed that emerging movement into a cognitive learning task may be 
beneficial for learning because of its cognitive and psychological aspect, meaning that 
enacting the words through physical exercises will give positive cognitive effects. Four 
conditions were implemented namely integrated physical exercise, non-integrated physical 
exercise, and gesturing condition and conventional condition. In the integrated physical 
exercise, children learning and acting new words that are related to the physical activity in the 
class. In the non-integrated group, the children get the same exercise intensity but not related 
to the learning task. In the gesturing condition, the students remained seated while acting the 
targeted words. Whereas in conventional conditions, the children repeated the target words 
continuously without any gesture or moving. Of 111 children were introduced to 14 foreign 
words in 4-week teaching. They were tested for their memory of words during the program, 
immediately after the program and weeks after the program (follow up) using free-recall and 
cued recall tests. Mixed 4 conditions were analyzed a=based on ANOVA with free-recall and 
cued-recall as the dependent variables. Whereas condition between subject and time of testing 
within-subject as the independent variables.  The result confirmed the hypothesis that 
integrated physical exercise where the children learn the unfamiliar foreign vocabulary while 
performing related physical exercise (to emphasize the meaning of the word), produce the 
highest immediate and delayed retention performance, in other words, it produces the highest 
learning outcome. It revealed that the integrated condition outperformed other all other 3 
conditions either during, immediately after, and six-week after the learning.  

While other studies discussed the effect of physical activities toward L2 performance for 
beginner learner who has never immerse in the L2 learning previously, this study by Liu and 
colleagues[13] try to challenge the previous study by testing possible constructive effects of 
physical activity toward L2 learner who has already reached some level of language 
competence. Additionally, this research also ahead of other research in the field in terms of 
linguistic competence being observed which is not only discussing the word level (employing 
Word-Picture Verification task) but sentence level (employing semantic judgment task). 40 
samples were involved and divided into two control groups and two experiment groups with 
equal distribution of males and females. Both of the groups have a similar level of L2 
proficiency. The experiment group was assigned to spin a bicycle during the learning phase 
when they were given a word-picture presentation. The exercise intensity was monitored and 
controlled. Physical activities benefit the beginner level of L2 students in learning a set of 
unfamiliar vocabulary. Moreover, their performance continuously immersed in the semantic 
level as indicated by the result of a Semantic Judgment task. Interestingly, a temporal 
asymmetry between the lexical and the semantic level emerges, with the difference between 
the experimental and control group emerging from the 1st testing session at the lexical level 
but after several weeks the participant takes re-test/ delayed testing the result were higher for 
experiment group at the sentence processing level. 
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 The next study by kruger [14] is a pilot study to sixty-one young refugees joining 
physical education (PE) class with a modification of physical activity within the context of 
primary PE games with L2 learning activities in German. The study aims to analyze the short 
term effects of physical activities on L2 acquisition. It involves an experiment group content-
based PE lessons with an approach to L2 learning acquisition. The control group did not 
receive any treatment. Vocabulary, listening comprehension, and prepositions were the main 
indicator for pre- and post-test. The research found that the intervention group significantly 
performed better in vocabulary and listening comprehension compared to the control group.  

A study by Padial-Ruz et.al [15] examining the relation of physical activity to teaching 
content in children. Similar to a previous study by mavilidi [12], this study integrated gesture 
and physical activity to 88 children L2 learning. It carried out a quasi-experimental research 
design under three conditions; a group of children learns L2 with gestures only, a group of 
children learn L2 with gesture and motor activity whereas the control group was taught using 
traditional method without any gesture or motor intervention. The study concluded that 
learning L2 with gesture and combination of gesture and motor activity promotes more 
effective learning of L2 vocabulary. However, the highest L2 acquisition achieved in the 
combined condition where children learn the language together with gesture and motor 
activities. However, this study did not examine the long-term effect of the intervention by 
conducting a delay test. Thus the effect on long-term memory remains unknown.  

The author has tried to limit the study on the effect of the physical activities toward L2 
learning. However, out of the expectation, most of the study employs the L2 only as the media 
to measure the cognitive level of participants during the physical activities intervention in 
terms of short-term and long-term memory. Vocabulary list and L2 memorization activity 
were utilized as an instrument to recall cognitive function. Thus, the papers discussed mostly 
on the effect of various exercises toward a very basic linguistic level, in this case, is 
vocabulary either common vocabulary or novel vocabulary [5, 9, 10, 12]. Hence, it is 
unknown whether the condition of memorizing the L2 vocabulary able to lead the L2 learner 
to go higher in sentence creating level. One paper does discuss on the semantic level 
(comprehension of a sentence) but the study involves L2 learner who has a certain level of L2 
proficiency, meaning that the L2 learner has been exposed to the language before and this 
may interfere with the semantic level of the subject [13]. Interestingly each study was taken 
into consideration of previous study being cited in the review, meaning that one is learning 
and examining other works in the same field.  

The presented paper discussed in this review was incorporating various physical activities 
in each study namely high running exercise, team games, circuit training, gesture, and 
biking[5, 9-11]. The differences in learning outcomes for those different exercise types are 
reminded unknown. However, the trend showed that as long as the physical activities involve 
whole-body movement the correlation is more positive toward L2 learning. Hence, when it 
does involve part-body movement such as in gesturing activities on the sitting condition, the 
differences are significant. Students involved in whole-body activities perform significantly 
better for the free-recall test in all-time duration (during, immediately after) compared to those 
on part-body movement [12]. The question then comes to the research utilizing cycling 
activities as in Liu et. Al, and Schmidt-Kassow et. al [10, 13], isn’t it similar to gesturing 
activities were only part of the body that is moving for spinning the bike. But the author did 
not discuss either explain the condition. Hence, they were categorizing cycling activity as 
continuous exercise during learning.   
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Regarding the time of testing, most of the paper divided the testing phase into three main 
timelines, during, immediately after and several weeks after the treatment to find the 
correlation of physical activities toward the learning memory either short-term memory 
(during and immediately after the exercise) as well as long term memory. There is no 
consensus result for each phase but the overall trend showed that when it does positively 
affect the L2 vocabulary in the short-term memory, the L2 vocabulary test reminds the same 
for long term memory.  

Studies concluded that physical activity stimulates brain activity which improves learning 
[10] which in turn makes it ideal to improve learning. Additional, simultaneous physical 
activities positively increase the ability to memorize new vocabulary[13] for beginner L2 
learners. In contrast, to study by Liu [13] Study by Schmidt-Kassow and colleagues [10], 
Winter and colleagues [9] and the remaining study were given to a new learner of L2. This 
hinders the potential elaboration of research due to in the initial stage of learning language 
fluency is very limited.  

In terms of gender, two out of eight studies involved men only [9, 16]. Whereas study in 
children found the different results of physical activities intervention toward boys versus girls 
in various aspects including cognitive, measurement, working memory, and fitness 
performance [4, 17, 18]. Thus the two reminded papers [9, 16] should take more consideration 
on gender proportion if they want to maintain the generalization of the data.  

4 Conclusion 

The present systematic literature review found evidence to suggest that there is a positive 
association between physical activities and L2 learning. The positive effect is quite similar to 
children and adults either female or male. The finding is consistently positive for short-term 
memory and long-term memory in terms of vocabulary acquisition. Research that determining 
the integration of L2 in PA as a whole-body movement versus part-body movement tends to 
show a more positive result in L2 performance for the whole-body intervention. The physical 
activities employ for the studies are quite varied in terms of the time, activity, frequency, and 
amount. Thus, there is no standard of physical activities to enhance L2 performance. Hence, 
most of the research in the field focused on the very basic vocabulary acquisition, very limited 
has discussed the influence of PA in a deeper aspect of language acquisition such as listening, 
speaking, or writing. To the best of knowledge, the highest level being examined was in the 
semantic judgment. Based on the provided evidence, the author concluded that integrating 
physical activities in L2 learning bring a positive effect on cognition of L2 vocabulary, 
however, more research needs to be conducted to test the effect of physical activities toward 
other aspects of L2 learning such as listening and reading comprehension.  
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Abstract. Warming up is a preliminary training or exercise to prepare the body for 
physical activities by gradually increasing the intensity (increasing the pulse). The goal 
of this research is to determine the impact of the implementation of gradual run warming 
up toward the development of the cardio endurance ability. This research is an 
experimental research with One-Group Pretest-Posttest design. The sample was 40 
Sports college students. They were selected by purposive sampling. The research 
instrument to determine the cardio endurance ability was Balke Test and the data 
analysis technique was SPSS version 21 software.  SPSS is a computer software whose 
function is to calculate statistical data. The results showed that the implementation of 
gradual run warming up could have a significant influence on the development of the 
cardio endurance ability. 

Keywords: warming up, continuous run, cardio endurance, balke test 

1 Introduction 

In general, sports are very beneficial for health because they can improve the quality of 
one's body. Any type of training cannot be separated from the needs for good physical fitness. 
Physical fitness is the ability to perform daily activities with enthusiasm [1] without 
experiencing excessive fatigue [2] and allows the athletes to recover before doing further 
activities [3]. Physical fitness, physiologically, consists of anaerobic and aerobic abilities. 
Aerobic ability is often also called as general endurance [3]. Cardiorespiratory endurance is 
the ability of the circulatory system to provide and store (supply) energy during the activity so 
that it does not encounter fatigue [4]. Cardiorespiratory endurance is a place in which 
adenosine triphosphate (ATP) is re-synthesized to produce energy. This activity usually lasts 
longer than five minutes [5]. In sports, endurance has a very important role in every branch of 
sport. Before doing physical fitness activities, endurance needs to be warmed up first. 

Warming up is a preliminary training prepared to improve further physical training [6]. 
Warming up must be specific to the physical activity that will be carried out [7, 8]. Warming 
up is useful for increasing body temperature, expediting blood flow, warming muscle 
temperature, improving muscle contraction, and increasing coordination [9]. Warming up will 
reduce and prevent the possibility of injury to the muscles [10]. 
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According to [11] warming up techniques can be categorized into two: passive and active. 
There are three types of warming up methods, namely passive, general, and specific [6]. 
Passive warming up is a warming up that is done to increase body temperature (muscle 
temperature) by external manners such as taking saunas, bathing using hot water, and having 
massage [11, 12]. Active warming up involves physical activities that cause greater 
cardiovascular changes such as jogging, running, cycling, skipping, gymnastics, and others 
[13]. In accordance to [14] that general warming up such as jogging followed by stretching of 
certain muscles is included in active warming up. Specific warming up includes special 
movements that are part of physical activity or mimic the movements that will be carried out 
in the core training [8]. 

Traditionally, stretching has been a part of the warming up process [15]. There are three 
methods of stretching according to [16], namely static, dynamic, and PNF (Propeoceptive 
neuromuscular Facilitation). Firstly, static stretching is done slowly to achieve muscle 
elongation [17]. The increase of the length of the hamstring muscles when using static 
stretching can be maintained for up to 24 hours [18]. Static stretching involves passive 
stretching which is held for a long time [19]. Secondly, dynamic stretching techniques are 
performed by bouncing and swinging rhythmically [16]. Each stretching is maintained for 20 
seconds. Furthermore, the third stretching technique, PNF, is commonly used to increase 
Range of Motion (ROM) and relax muscles [20]. PNF is the most difficult stretching which 
requires guidance since this stretching combines several techniques [16]. 

According to [21], stretching method consists of three. The first one is static stretching. 
This stretching is divided into two: active static and passive static. Active static is done by 
yourself statically (holding still), followed by passive static with the help of others. The 
second one is dynamic stretching which is carried out by moving the body parts in a rhythmic 
(dynamic). Meanwhile the last stretching is PNF. Some ways to conduct PNF are contraction-
relaxation technique, relaxation-contraction technique, contraction-relaxation-contraction 
techniques, contraction-relaxation-antagonist contractions, and hold-relax-swing technique. 

The purpose of warming up is to raise body temperature and performance which consists 
of aerobic activities with submaximal intensity, like running and cycling [22, 23, 24]. Running 
is an accelerated frequency of steps so that when we are running, there is a tendency for the 
body to float. It means that our feet do not touch the ground or at least one foot still touches 
the ground [25]. The warming up implemented in this research was gradual run warming up 
which was started at the beginning of the meeting as much as 4 rounds with a distance of 400 
m track and the warming up program was increasingly improved with progress (4-4-5-5-6-6-
7-7- 8-8-9-9-10-10-11-11). A lot of relevant research stated that a performance could be 
improved by warming up [26]. The attempt to warm up before doing the training actually has 
a beneficial effect on the endurance with an indicator that sweat is coming out [27]. Athletic 
performance according to coaches and athletes could be improved by warming up. In addition, 
warming up could reduce the likelihood of injury [28]. A performance could be improved by 
warming up regardless of the intensity of the warming up itself [29]. This research shows that 
completing warming up before doing the next training has been shown to improve the 
subsequent performance. Improvements have been seen in aerobic and anaerobic sports; one 
of them is running [30]. 
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2 Methods 

2.1 Subjects 
 

The population and sample in this research were 40 Sports college students batch 2018. 
They were selected by purposive sampling technique. After receiving detailed explanation of 
the objectives, potential benefits, and risks associated with participating in this research, each 
student gives his written consent. 

 
2.2 Protocol 
 

In its implementation, researchers conducted the initial test and measurement as initial 
data and then gave them gradual run warming up treatment. After finishing the treatment, the 
final stage of the test and measurement was carried out to determine the results of the 
warming up program that had been given. The step taken for data collection was preparing the 
test instruments. The data were in the form of quantitative. The data collection schedule 
consisted of two stages. Those stages were a preliminary test to determine the initial 
conditions of the subject and a final test to see the progress of the results of the training 
treatment. 

 The method was an experimental method with one group pretest-posttest design [31]. 
The research instrument was gradual run warming up training program as the process in 
collecting the data and test items to determine the ability of cardio endurance; that was 
measured through the Balke Test [32]. 

3 Results and discussions 

The data gathered from the sample in conducting pretest and posttest were analyzed by 
SPSS version 21 software. The analysis technique was paired sample t-test. This test was used 
to test whether there were differences or influences. The first step to see the impact of the 
implementation of gradual run warming up toward the development of the cardio endurance 
ability was to do a normality test though the Kolmogorov-Smirnov One-Sample Test. Because 
the distribution of the subjects was normal, it was then followed by a descriptive data test 
through Paired Samples Statistics and a correlation test though Paired Samples Correlations. 

Table 1. Gradual run warming up 

Component 
Gradual Run Warming Up 

Mean Correlation Sign Before  After 
Cardio Endurance Ability 13.62 12.82 .816 .000 

 
The average value of cardio endurance ability pretest and posttest is 13.62> 12.82., which 

means that there is an average difference between pretest and posttest trainings and there is 
also the correlation coefficient value of cardio endurance which is 0.816 with a significance 
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value of 0.000. Because the Sig value <probability 0.05, it can be said that there is a 
relationship between pretest and the posttest variables. To prove whether the difference is 
really significant, then we need to interpret the results of the paired sample T test contained in 
Table II. 

Table 2. Results of the paired sample T test 

 

Component Gradual Run Warming Up 
Result Sign. Significance Test  

Cardio Endurance Ability  Increased .000 Significant 
 

Based on the test table above, the Sig. (2-tailed) of the cardio endurance is 0,000 <0.05, 
then H0 is rejected and Ha is accepted. Therefore, it can be concluded that there is an average 
difference between pretest and posttest, which means that there is an effect of the gradual run 
warming up toward the development of the cardio endurance. 

The development can be seen in the table below. 

 
Fig. 1. Percentage of initial test and final test of the cardio endurance ability affected by the gradual run 
warming up 

From the results above, it was found that the process of the implementation of gradual run 
warming up affects the development of the cardio endurance ability. The results of this 
research are supported by [22, 23, 24] that the warming from aerobic activities with 
submaximal intensity, such as running and cycling, could raise body temperature and 
performance. The warming up must be in line with the principle of specifications if the 
coaches, trainers, or even researchers want  increase in the obtained results to be more 
effective. This is because specific warming up will affect the next physical activity that will 
be carried out. [7, 8] stated that the performed warming up must be specific to the physical 
activity to be carried out. 

The results of this research indicate that the effect is not too large. This can be seen from 
a few samples who only experienced a slight increase because the sample has better cardio 
endurance quality hence their maximum ability is almost achieved. Changes in the initial test 
and the final test on the gradual run warming up toward the cardio endurance are in 
accordance with physiological principles because the increasing number of repetitions, the 
longer duration of doing, and the increasing distance traveled will give a better adaptation 
effect. In addition, the discipline factor of the sample in undergoing the provided training 
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program will also affect the results. [33] said that athletes who carry out training programs in 
a disciplined manner with intense training could get the benefit from the exercise. 

 

4 Conclusion 

Researchers have reported various results regarding the effect of warming up. In this 
research, it can be said that the implementation of gradual run warming up gives a significant 
influence toward the development of the cardio endurance ability. For further research, it is 
recommended that the topic of his research have to be adapted to the needs of further training. 
In the other words, the warming up must be specific in accordance with the sport so that the 
benefits of the warming up can be well-achieved because the warm up will affect the next 
physical activity that will be carried out. In addition, for further research, researchers suggest 
that it should not only be based on the distance traveled but time and intensity also need to be 
considered. 

 
 

References 
[1] Hedrick, A. Physiological responses to warm-up. J Strength Cond Res, 1992. 14: 25–27 
[2] Shellock, F. G, Prentice, W. E.Warming-up and stretching for Improved physical performance and 

prevention of sports-related injuries. 1985. pp 267-278 
[3] Faigenbaum AD, Bellucci M, Bernieri A, et al. Acute effects of different warm-up protocols on 

fitness performance in children. J Strength Cond Res; 2005. 19 (2): 376-381 
[4] Smith, CA. The warm-up procedure: To stretch or not to stretch. A brief review. J Orthop Sports 

Phys Ther 2004. 19: 12–17. 
[5] Safran M.R, et al. The role of warmup in muscular injury prevention.(january), 1988. pp: 123-129  
[6] Bishop, D. Performance changes following active warm up and how to structure the warm up. 

2003. 33 (7): 483-498 
[7] Safran MR, Seaber AV, Garrett Jr WE. Warm-up and muscular injury prevention: an update. 1989. 

8 (4): 239-250 
[8] Wathen, D. Flexibility: Its place in warm up activities. NSCA Journal. 1987. 6:26-27 
[9] Young, W. B and Behm, D. Effect of running static streching and practice jumps on explosive 

force production and jumping performance. 2003. (March) 
[10] Carolina et al. Effect of Warm-Up on the Standing Broad Jup, 2003. 17 94), pp 710-714 
[11] Yokoi, H and Campisi, P. Effect of streching on Prevention of Injuries for Military Recruits. 2018. 

168 (August 2002), pp 442-446 
[12] Woods, K, Bishop, P, and Jones, E. Warm Up and Streching in thr Prevention of Muscular Injury, 

2007. 37(12) 
[13] Volker, C et al. The Effect of Static Stretch and Warm-up Exercise on Hamstring Length Over the 

Course of 24 Hours. J Orthop Sports Phys Ther 2003;33:727-733. 
[14] Ma, J. E. B and Beaulieu, J. E. Streching Program, 2016. 3847 (December). doi: 

10.1080/00913847.1981.11711207. 
[15] Osternig LR, Robertson R, Troxel R, Hansen P. Muscle activation during proprioceptive neuro-

muscular facilitation (PNF) stretching techniques. American Journal of Physical Medicine. 1987. 
Oct;66(5):298-307 

[16] Sidik, D. Z et al. Pelatihan Kondisi Fisik.  Bandung : PT Remaja Rosdakarya 2019. ISBN 978-602-
446-343-4 

204



205 

[17] Young W, Behm D. Should static stretching be used during a warm-up for strength and power 
activities? Strength Cond 2002. J24:33–37 

[18] Young, W. B. The use of Statistic Stretching in warm up for training and Competition, 2007, 212-
216) 

[19] Behm, D and Chaouachi, A. A review of the acute effect of static and dynaic streching on perfor-
mance, 2011. doi : 10.1007/s00421-011-1879-2. 

[20] Djumidar,A. W. M. Belajar Berlatih Gerak-Gerak Dasar Atletik dalam Bermain. Jakarta: PT Raja 
Grafindo, 2004 

[21] Fradkin, AJ, Zazryn, TR, and Smoliga, JM. Effects of warming-upon physical performance: a 
systematic review with metaanalysis.J Strength Cond Res 2010, 24(1): 140–148. 

[22] Chwalbii, J.  Effect of Active Warming-up on Thermoregulatory , Circulatory , and Metabolic 
Responses to Incremental Exercise in Endurance-Trained Athletes *, 1898, 0–4. 

[23] Grodjinovsky and Magel. Research Quartely. American Association for Health, Physical education 
and Recreation effect of warm-up running performance. (april 2015) pp 37-41. 

[24] Hajoglou, et al. Efect of warm-up on Cycle Time Trial performance. 2005. 
Doi:10.1249/01.mss.0000177589.02381.0a 

[25] McBride, JM, Nimphius, S, and Erickson, TM. The acute effects of heavy-load squats and loaded 
countermovement jumps on sprint performance. J Strength Cond Res 2005, 19: 893–897 

[26] Fraenkel J. R. dan Wellen, N. E. How to Design and Evaluate Research in Education (Second 
edition). United States of America: Mc-Graw Hill,inc, 1993. 

[27] Brian Mckenzine. 101 Performance Evaluation Test. 2005. ISBN: 1-905096-18-6 
[28] Iaia, F. M. and Bangsbo, J. Speed endurance training is a powerful stimulus for physiological adap-

tations and performance improvements of athletes. Scandinavian Journal of Medicine and Science 
in Sports, 20(SUPPL. 2), 2010, pp. 11–23. doi: 10.1111/j.1600-0838.2010.01193.x. 
 
 
 
 
 

205



Development of Comprehensive General Nutrition and 
Nutrition Label Questionnaire 

Galuh Nita Prameswari1, Arif Rahmat Kurnia2, Awalukin Arianto3, Tsaniatin Nahla4, Mila 
Aliffia5 

{nitagisela@mail.unnes.ac.id1, arifrk@mail.unnes.ac.id2, aaawalukin@gmail.com3} 
 

Universitas Negeri Semarang, Semarang, Indonesia1,2,3,4,5 

Abstract. This research to develop an instrument to measure the knowledge and habit 
related to general nutrition and nutrition labels with good validity and reliability. The 
Comprehensive General Nutrition and Nutrition Label Questionnaire (CGN2LQ) were 
developed in Bahasa by modifying its content to suit the latest trend in nutrition 
education. The questionnaire tested on 67 adolescent students (universities and high 
school) in Semarang, Indonesia. The Cronbach’s alpha for validity and alpha value for 
reliability was used. There were seven section of the questionnaire with total 132 
questions. The result showed that 62 questions were valid for the final version of 
CGN2LQ. The questionnaire were reliable. The validity by scoring consistently more 
than 0.2404 which is 0.241-0.909 on each section. The reliability shown high alpha 
ranging from 0.686 to 0.974. The CGN2LQ meets the criteria for validity and reliability. 
The CGN2LQ  useful to understand the relationship between nutrition knowledge, 
nutrition labels knowledge and habit of nutrition labels use. 

Keywords: nutrition labels, nutrition knowledges, nutrition label habits, nutrition labels 
questionnaire, nutrition knowledges questionnaire. 

1 Introduction 

Nutrition knowledge is something that is known about food in relation to optimal health. 
Nutrition knowledge includes knowledge about selection and daily consumption properly and 
provides all the nutrients needed for normal functioning of the body. Nutrition knowledge has 
an important role in determining a person's nutritional status. Good nutritional knowledge can 
make someone more careful so that they will have the type of food consumed better. Low 
knowledge of a person's nutrition is associated with poor nutritional status such as 
malnutrition or over nutrition. This is because people who have low nutritional knowledge 
tend to consume foods that are high in sugar, high in fat, high in salt, and low in fiber [1]. 
Various innovations have been made to improve nutritional knowledge, but nothing has been 
applied nationally except by the use of nutritional information labels on packaged food 
products [2,3]. 

Nutrition label is an obligation which is imposed on producers to provide nutritional 
product information on packaging [4,5]. The component of nutrition information label that is 
most often read is the label about fat information, while the least read is sodium [3]. The 
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gender and attitude of students are related to the behavior of reading nutrition information 
labels [6]. 

The level of education is related to the habit of reading nutrition information labels. The 
behavior of reading nutrition labels relates to the level of education, people who have higher 
education and come from urban areas tend to read nutrition information labels more often [7]. 
Too much information on nutrition labels can hamper understanding, when the information is 
sufficient, understanding and use will be better [8]. Good nutritional knowledge will make 
people tend to read and pay attention to nutritional information labels, so that it will affect the 
choice of food products purchased [9,10]. This research aimed to develop a valid and reliable 
questionnaire to measure nutrition knowledge, nutrition labels knowledge, and the habit of 
nutrition labels use.  

2 Methods 

 This study was descriptive observational  using cross sectional design. The 
questionnaires was developed first by combining several questionnaires and adding relevant 
items for improving the validity and reliability[11,12]. Data is collected using online 
questionnaires through Google Form and distributed via email and WA because the research 
location is experiencing RCA (Restricted Community Activities). The study was not included 
in clinical research, and no intervention was carried out on the subject. Informed Consent 
information and research procedures are given directly to subjects during the data collection 
process. Recruitment of subjects is done through WA groups, private WA, and e-mail. The 
data entered will never be opened to the public, and there is no possibility of further use of the 
personal data collected. 

 The number of questions contained in the questionnaire was 98 items.Quantitative data 
retrieval is done by using online questionnaire. Data collected are primary and secondary data. 
Primary data were obtained from respondents' answers from questionnaires that included 
sample identity, nutritional knowledge, and the use of nutritional information labels. Whereas 
secondary data was obtained from the Central Statistics Agency of Semarang. The research 
instrument used was the CGN2LQ. 

 The instrument validity and reliability tests were carried out on teenagers in Semarang 
city at least 30 people. So that the questionnaire was truly understood by the research subjects 
and could measure what would be measured (valid) and provide consistent (reliable) results. 

3 Results and discussions 

In Table 1 it can be seen that the age of respondents is mostly 19 years (64.2%). And 
most of them are female respondents (85.1%). Most respondents have a higher education 
background (86.6%). More than half of the respondents (55.2%) are currently undergoing 
nutrition education. And there is one respondent who smokes (1.5%) 

Government Regulation Number 69 of 1999 concerning Food Labels and Advertising 
states that the inclusion of nutritional content on labels must be done for packaged food 
accompanied by a statement that food contains vitamins, minerals and other nutrients added 
and food required under statutory regulations [13]. This food labeling aims to provide true and 
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clear information to the public about packaged food products before buying or consuming 
them [14]. 

Many factors play a role in influencing someone to use food labels, including nutrition 
education [15]. Someone who has healthy eating habits is also more likely to use nutritional 
value information [15]. 

Based on the results of research [16] nutrients that are often the attention of respondents 
in reading information on the nutritional value of packaged foods are 49.5% fat, 41.5% 
saturated fat, and only 24.1% who pay attention to sodium content. Respondents with an 
average age of> 20 years will pay more attention to the nutritional content of protein, 
vitamins, fat and sugar on the packaging and never or rarely pay attention to the content of 
sodium, dietary fiber, and cholesterol [13]. As for the reasons of respondents who do not read 
the label most packaged food product nutrition states do not understand or understand, not 
enough time to read and do not feel important [16]. The percentage of men is less concerned 
with food labels [16]. 

Table 1. Characteristics of the respondents 

Characteristics Parameter N=67 % 
Age 16 3 4.5 

17 5 7.5 
18 16 23.9 
19 43 64.2 

Gender Boy 10 14.9 
Girl 57 85.1 

Education High School 9 13.4 
University 58 86.6 

Nutrition’s study Yes 37 55.2 
No 30 44.8 

Smoking Yes 1 1.5 
No 66 98.5 

 
There were seven section of the questionnaire with total 132 questions. The result showed 

that 62 questions were valid for the final version of CGN2LQ, and this questionnaire were 
reliable. The validity by scoring consistently more than 0.2404 (r table for 67 samples) which 
is 0.241-0.909 on each section. The reliability shown high alpha ranging from 0.686 to 0.974. 
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Table 2. Results of comprehensive validity and reliability tests of General Nutrition and Nutrition Label 
Questionnaire (CGN2LQ) (r table in 67 samples are 0.2404) 

CGN2LQ Part Names 
Correlation 
coefficient 

value 
Reliability 

Section 1  Nutrition Advice 0.390-0.495 0.703 
Section 2 Food Classification 0.262-0.477 0.716 
Section 3 Food Choice 0.280-0.714 0.686 
Section 4 Nutrition and Diseases 0.280-0.714 0.686 
Section 5 Nutrition Label Knowledge 0.241-0.700 0.815 
Section 6 Nutrition Label Use 0.604-0.909 0.974 
Section 7 Nutrition Label Habits 0.491-0.610 0.774 

 
The validity and reliability of the questionnaires is pretty good. The questionnaire itself 

run into some robust editing process. The 132 questions from the first version of the CGN2LQ 
is only divided into two sections, a nutrition knowledge section and a nutrition label section. 
The researcher found the questioner was too much, so it decided to divide it into smaller 
sections. After doing discussion with adolescents in Department of Nutrition, it was decided 
to divide the section into 7 which were nutrition advice, food classification, food choice, 
nutrition and diseases, nutrition label knowledge, nutrition label use, and nutrition label 
habits. The questionnaires then made into google form versions, which then distributed to the 
students both in high schools and universities. From 67 respondents, we conduct validity and 
reliability tests. These tests proved that some questions were invalids, so we decided to put 
down those invalid questions. There are a number of items that are invalid questions, 
including questions that answer respondents' answers that are almost the same (similar), so 
that the validity is low. For example, questions related to consumption of sweet foods 
(containing added sugar), show the results that almost all respondents stated that consumption 
of sweet foods and drinks (containing added sugar) must be limited. Questions related to 
foods and beverages that are usually low in added sugar are natural yogurt, most respondents 
also stated a similar answer to the question item that ice cream contains a lot of added sugar, 
most respondents also stated the same answer when responding to questions about canned 
foods containing high salt. Some items that get answers almost all the same question related to 
oats containing high fiber, most respondents also answered correctly that poultry such as 
chicken, duck, turkey, are good food sources of protein, including beans as a source of 
protein. Likewise with food sources of carbohydrates, all respondents stated that potatoes or 
tubers are a good source of carbohydrates. In the related section of diseases related to 
nutritional intake, several questions that almost all respondents answered were similar namely 
that diseases related to low intake fiber in food is a large intestine disorder, it is possible that 
some of the questions they have got in the material provided at school are related to the 
nutrient content in food and some diseases related to food intake. Many question items with 
true or false answer types, show invalid results. There are also several question items that are 
related to the same thing but with different question item numbers with different sentences. 
Furthermore, the question items that were invalid were excluded from the questionnaire, 
because they were already represented by other question items with the same material topic 
even with different sentences.At the end there were 62 valid and reliable questions which 
divided into 7 sections.  

The reliability test is ranging from 0.686 to 0.974. The validity itself made this 
questionnaire is good to be used as tools in measuring knowledge and habits in nutrition 
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knowledges and nutrition habits. This questionnaire is important tool in measuring nutrition 
label knowledge and habit. Those two were important factors in enabling the use of nutrition 
label in later stage of life [13]. Nutrition label is prominence in improving awareness about 
the food quality. Good nutrition label will be understandable across multiple circumstances 
ranging from different economic status, different educational background, and even in the 
different geographical areas[7]. The impact alone is far greater than another education tools 
such as poster, leaflet, pamphlet, or booklet, because nutrition label is arbitrary in all 
processed foods[14]. So, the role it plays is very important one. 

4 Conclusion 

This research demonstrated that the CGN2LQ meets the criteria for validity and 
reliability. It should be useful to understand the relationship between nutrition knowledge, 
nutrition labels knowledge and habit of nutrition labels use. 
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Abstract. This study aims to determine the difference in leadership development among 
a group of futsal players that was integrated with leadership and not. The research used a 
quasi-experimental research method with The Matching-Only Pretest-Posttest Control 
Group Design. Samples were taken using purposive sampling technique which was 
divided into three groups. Analysis of the effect of leadership treatment into the futsal 
training program was carried out with one way ANOVA and further tests with Scheffe 
and the t test. Based on the results of data processing and analysing, there was the effect 
of development in the group that were integrated with leadership as much 98.78. 
Analysis of the effect of leadership treatment was done by Gain Score. The result of 
leadership treatment effect analysis was the group that was integrated with leadership 
gave the effect towards leadership development as much 77,18% that was included in 
effective category. 

Keywords: integrating, leadership, positive youth development, futsal 

1 Introduction 

It has been studied that global economic activity will be in a strict competition. more than 
that, it also has been stated that global economy will always change follows the era. as the 
result, it will provide challenges for young people to learn more in order to improve their 
abilities and life skills. furthermore, young people have been demanded to master some 
abilities and also developed life skills as a provisons in a real competetition in the future [1]. 
Related to the statement before, L. D. Cronin & Allen, (2016) stated that life skills are the 
skills needed to face the demands and challenges found in daily life [2]. In addition to the 
skills aspect, life skills also include other physical aspects such as healthy eating patterns, 
aspects of knowledge (cognitive) that includes self-talk, and also behavior that includes goal 
setting [3].  

Leadership as one of the life skills contained in sports becomes one of the basic aspects of 
sport, especially in team sports performance, although basically leadership also applies in 
various fields and contexts [4]. Leadership plays a role in motivating and encouraging team 
members to maximize the potential contained in the team, by being able to influence the 
confidence of team members, athlete leaders hold the key to optimal team performance [5]. 
The role, strategy, and tactics of a leader is very influential on the achievement that will be 
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obtained by a group, but the role of each group member still cannot be eliminated [6]. The 
leader must not only develop the environment, but also relate directly to psychological and 
social aspects that have a direct effect on motivation. 

Leadership has great significance in creating high performance and building team loyalty 
in sports. Every team or group of the most talented players will not always win sports games. 
In other words, talent is not decisive in a sports game. What is considered more important 
than talent is better than the players needed as a whole team. For this reason, an optimal 
process is needed [7]. Thus, everything related to leadership produces the final results that 
will be obtained, for example regarding the choice of leadership style, the better the leadership 
system, the better the results will be obtained. This is evidenced by various studies which state 
the significant importance in sports and leadership [8]. Some leadership is one part of life 
skills that are against sports, as well as it is against life. Hardcastle et al (2015) suggested that 
youth sports programs have a positive impact on the development of young people by helping 
them learn about themselves and to develop life skills [9]. 

Starting from a number of previous studies stated that learning life skills; in this case 
leadership skills can be included in sports teaching programs that are centered on specific 
sports skills. However, it has been suggested for programmers to be more serious about life 
skills learning by compiling specifically sports programs that teach life skills, so that even 
youth development can be encouraged. One of the goals of sports learning is also achieved, 
namely the application of values contained in sports into life daily [11]. 

The last few decades sport has become a means of positive youth development (PYD) 
[12]. In other words, the development of Youth in good terms has become the ultimate goal 
that is expected to be achieved through sports. As has been stated by Hold (2016) that sports 
have been arranged in such a way as to be able to foster positive youth development (PYD). 
Researchers in the field of sports psychology have worked hard to better understand how sport 
can be used as a medium to encourage positive youth development [13]. In the research 
conducted by Yoshitaka Iwasaki (2015) it was further discussed that there are three core 
concepts related to positive youth development (PYD). The three concepts are stated as 
follows, firstly the empowerment approach is based on strength in order to engage youth, 
secondly the development of capacity or skills and positive outcomes (in accordance with 
what is desired) for youth and institutions that serve youth, and finally the youth-oriented 
research process and collaborative nature that is expected to help this positive outcome [14]. 

Based on the theories stated earlier, positive youth development (PYD) can be stated to 
revolve around various development competencies needed by youth for personal, social and 
system needs to be able to become productive and contributing members of society [15]. 
Furthermore, positive youth development (PYD) pays special attention to the physical, 
personal, social, emotional, intellectual and spiritual development of youth, and emphasizes 
youth's strengths, resources and potential. On the other hand, positive youth development 
(PYD) is not only considered as the end result of a change process, but also as a strength-
based approach used to explore youth development, in this case youth is seen as a resource 
that will be developed not a problem that is a solution must be found [16]. 

Leadership as one of life skills contained in sports has become one of the basic aspects of 
sports, especially in team sports performance, although, basically leadership also applies in 
various fields and contexts [17]. Leadership is expressed as a result of combining skills and 
knowledge in a group of people with specific goals and motivating individuals to achieve 
certain goals. The role, strategy, and tactics of a leader is very influential on the achievement 
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that will be obtained by a group, but the role of each group member still can not be ignored 
[18].  

There are many sources stated the role of sports as an introduction for someone to 
achieve good goals, namely life skills. where, one of those skills is leadership. Life skills have 
been interpreted broadly as a skill needed in dealing with the demands and challenges in daily 
life [19]. Therefore, sport has been considered as a means that can support youth development 
in good terms [20]. A perception that attached to this definition is the skills learned in sports 
are considered as life skills, so it must be transfered and applied in daily life [21]. 

Sport has been identified as an effective intermediary for learning life skills. Many 
researchers (e.g. Bean & Forneris, 2016; Camiré & Kendellen, 2016; Turnnidge, Côté, & 
Hancock, 2014) have discussed the importance of using a planned approach to youth 
development. As a life skill chosen in this research, it is known that the process of integrating 
leadership into sports requires a well-planned approach. For this reason, there are four 
principles that are expected to help integrating leadership into sports training program. The 
first principle is (a) focus on leadership in each meeting, this principle aims to maximize the 
leadership teaching process during the meeting. Besides, teaching leadership can be carried 
out with two or more meetings in order to achieve successful leadership learning. Moreover, 
the difficulties encountered at the first meeting can be identified then corrected at the next 
meeting. The second principle is (b) introducing leadership at the beginning of meeting. It 
must be done appropriately, where to introduce leadership it is necessary to allocate time 
clearly. The introduction of leadership must be combined with the introduction of skills in the 
game of futsal itself. Then the third principle is (c) applying strategies to teach leadership 
throughout the lesson. The use of strategies in teaching leadership is considered as a necessary 
aspect, because it can provide opportunities for group members to be able to practice the life 
skill through predetermined sports, where in this study the sport used is futsal. For this reason, 
trainers are expected to integrate two types of strategies in the learning process. The first 
strategy must involve a combination of leadership with activities in futsal itself. The second 
strategy is some specific activities that are related to leadership, for example through a group 
game. Then the last principle is (d) evaluating leadership at the end of the lesson. Technically, 
trainers must provide 2 up to 5 minutes at the end of the learning process to evaluate 
leadership. The evaluation meant is an explanation of the application of leadership as the life 
skill that have been learned through futsal into daily life. In addition, the evaluation can also 
be carried out by giving brief questions about what has been learned as a reflection and 
reinforcement of the relationship between sports and life. Furthermore, in order to get a clear 
picture and to make it easier in applying the life skill (leadership) into daily activities, trainers 
should provide a concrete example of how leadership can be applied into daily situations [22]. 

Starting from a number of previous studies stated that learning life skills; in this case 
learning leadership skills can be contained in sports teaching programs that are centered on 
certain sports skills [23]. However, it has been suggested for teachers to be more serious about 
learning life skills by specifically developing sports programs that teach life skills, so that 
youth development can be encouraged [24], moreover, one of the goals of sports learning is 
achieved, namely the application of values contained in sports into daily life.  

However, there is only a few research that explain how the process of transferring life 
skills in sports to be applied into any fields. in this case, there are two approaches revealed 
that can be used, the first is an implicit approach, where life skills are suggested to be taught 
through sports programs that focus on specific sports skills. the assumption that when learning 
special sports skills, an athlete can basically learn other skills implicitly which can then be 
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useful in any fields. The second approach is an explicit approach which suggests that life 
skills must be taught systematically with leadership programs. The program in question is a 
sports program that is well designed to provide specific guidance on how life skills can 
actually be transferred to daily life, where in fact that life skills are currently only taught at the 
beginning, middle, or end of the learning process, which means the program is not well 
designed [25].  

Cronin & Allen, (2017) stated "some research shows that through sports, young people 
develop such as teamwork, goal setting, time management, emotional skills, communication, 
social skills, leadership, problem solving and decision making". The lack of research on the 
impact of leadership skills on sports makes researchers interested in examining more closely 
related leadership abilities. Therefore, researchers will conduct research on the theme of 
leadership integration into the futsal training program for Positive Youth Development (PYD) 
[26]. 

2 Methods 

This type of research is quasi-experimental (Quasi Experiment Design). The research 
design used is the design of The Matching-Only Pretest-Posttest Control Group Design. The 
population in this study were members of futsal SMAN 16 Bandung and then members of 
Futsal SMA National and Bandung National High School students. The sample in this study 
was taken from the population that must be representative (represent). Sampling is based on a 
purposive sampling technique, taking into account age. For this reason, adolescents aged 12-
25 years were selected as samples. 

In this study, research data were obtained using the Identity Leadershipp Inventory (ILI) 
questionnaire which was developed by NK Steffens et al (2014). The ILI questionnaire 
instrument consisted of 16 statement items containing leadership skills. The measurement 
scale used for this research instrument is a Likert scale with a seven-point scale range from 1 
(not at all) to 7 (very much). Before using the instrument the researchers tested the validity 
and reliability using SPSS version 20. With the results of the validity test using the r count 
compared to the r table, the results were r count> r table (0.404). Likewise, the reliability test 
results using the Cronbach's alpha value of the result α - 0.361 with a reliable decision. 

Data processing in this study used quantitative methods with descriptive and inferential 
statistics. To analyze descriptive statistical data using statistical software assistance, namely 
SPSS version 20. Statistical prerequisite tests include normality and homogeneity tests using 
SPSS version 20. Analysis of the effect of leadership treatment into futsal training programs is 
carried out with one way ANOVA and further tests with Scheffe and the test t (independent 
sample t test). Meanwhile, to determine the effectiveness of the use of a method or treatment 
in this study using the Gain score test. 

3 Results and discussions 

 
This research consisted of three groups as the sample which is divided as follows, group 

A is a group of futsal players who were integrated with leadership model, Group B is a group 
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of futsal players who were not integrated with leadership model, and Group C is a group that 
did not participate in futsal altogether and were not integrated with leadership model, Where 
the Data obtained from each group before the treatment (pretest) and after treatment (posttest) 
perform as follows. 

Table 1. Descriptive statistics of research results 

Research Group N Average 

A Pretest 27 53.93 
Posttest 27 98.78 

B Pretest 24 37.96 
Posttest 24 37.96 

C Pretest 20 25.10 
Posttest 20 25.30 

Based on Table 1, it was known that the average pretest score of group A was 53.93 and 
its average posttest score was 98.78, while the average pretest score of Group B was 37.96 
and its average posttest score was 37.96, and then the average pretest score of Group C 25.10 
and its average posttest score was 25.30.  

After the prerequisite test was fulfilled, the hypothesis test was then conducted. The first 
hypothesis test in this research used the One Way Anova test while the second, third, and 
fourth hypothesis test used the t test, namely the independent sample t test. All of the tests 
used SPSS ver. 20. 

Table 2. One Way Anova Test Results 

 
It showed that sig 0.000 < 0.005, it declared there was a difference, then H0 was rejected. 

It meant that there were differences in the leadership development of each group. 
 To see the similarity in the average results of leadership abilities in each group, the 

output of "Uji Scheffe.a.b " was used. 

216



217 

Table 3. Hasil uji Scheffe.a.b 

 
Based on Table 3, it showed that at the significance level α = 0.05 the average coefficient 

of each group was in a different column. Statistically, it meant that there was a difference in 
the average ability of the leadership of each group.  

The average coefficient that was greater than the average coefficient of the other groups 
was the group that participated in sport and was also integrated with leadership model, the 
average score was 98.78. it showed that the ability of leadership in the group of futsal players 
who were integrated with leadership model was better than the other groups. 

Furthermore, As for knowing the difference in leadership development between the group 
of futsal players who were integrated with leadership model and the group of futsal players 
who were not integrated with leadership model can be seen in Table 4. 

Table 4. The results of independent sample t test for group A and group B 

 
Based on Table 4, it was known that the Sig (2-tailed) value was 0,000 < 0.05, then it can 

be stated that there was a difference, which meant H1 was accepted and H0 was rejected. This 
meant that there were differences in leadership abilities between those who participate in sport 
and were integrated with leadership model and those who participated in sport, but were not 
integrated with leadership model. 

Furthermore, the third hypothesis test was conducted to find out whether there are 
differences in leadership development between the group of futsal players who were 
integrated with leadership model and the group that did not participate in futsal altogether and 
were not integrated with leadership model. The result can be seen in Table 5. 
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Table 5.   The results of independent sample t test group A and group C 

 
 
Based on Table 5, it was known that Sig (2-tailed) value was 0.000 < 0.05, where it can 

be stated that there was a difference. Therefore, H1 was accepted and H0 was rejected. This 
meant that there were differences in leadership abilities between those who participated in 
sport and were integrated with leadership model and those who did not participate in sport and 
were not integrated with leadership model. 

Furthermore, The fourth hypothesis test was conducted  to find out whether there are 
differences in leadership development between the group of futsal players who were not 
integrated with leadership model and the group that did not participate in futsal altogether and 
were not integrated with leadership model. The result can be seen in Table 6. 

Table 6. The results of independent sample t test for group B and group C 

 
 

Based on Table 6, it was known that the Sig (2-tailed) value was 0,000 < 0.05, then it can 
be stated that there was a difference, where H1 was accepted and H0 was rejected. This meant 
that there were differences in leadership abilities between those who participated in sport 
without any integration of leadership model and those who did not participate in sport and 
also were not integrated with leadership model. 

In addition, Gain score test was carried out to determine the effectiveness of a method or 
treatment used in this research. The result can be seen in Table 7. 

Table 7. Gain score test results 

Kelompok A Kelompok B Kelompok C 
Gain Score (%) Gain Score (%) Gain Score (%) 

Average 77,1854 Average -0,0014 Average 0,1841 
minimum 64,91 minimum -2,78 minimum -5,81 
Maximum 88,33 Maximum 2,82 Maximum 6,74 
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Based on Table 7, it showed that the average Gain Score for the group that participated in 
sport and was integrated with leadership model was 77,1854%, where the minimum Gain 
Score was 64.91% and the maximum of 88.33%. therefore, it can be stated effective.  

Furthermore, the average Gain Score for the group that participated in sport and was not 
integrated with leadership model was - 0,0014%, where the minimum Gain Score was -2,78% 
and the maximum was 2,82%, so it can be stated as ineffective. Meanwhile, the average Gain 
Score for those who did not participate in sport and were not integrated with leadership model 
was 0,1841%, where the minimum N-Gain Score was -5,81% and the maximum was 6,74%. it 
was also stated as ineffective. 

Therefore, it can be concluded that those who participated in sport and were integrated 
with leadership model  based on the data from self-assessment are effective for enhancing 
leadership abilities, while those who participated in sport without any leadership model 
integration, and those who did not participate in sport and were also not integrated with 
leadership  model were not effective in increasing leadership abilities. 

Hypothesis test results indicated that there are differences in leadership development in 
each group (Table 2). The HSD tukey test (Table 3) showed that the leadership abilities of the 
group that participated in futsal training and was integrated with leadership model were better 
than the other groups. The difference between the two can be seen in Table 3 shows that 
leadership development that follows integrated sports leadership is better than groups that is 
without integrated leadership. The results found are in accordance with the statement made by 
Gould & Carson (2008) which stated that sport can be used to improve life skills and positive 
youth development. the Futsal players who participated in leadership programs treated can 
improve their leadership skills, more than that the existence of leadership training can be 
considered as an effective model for leadership learning [27]. 

Leadership for students who participate in futsal training activities can be considered as 
a very beneficial skill for them for living in the community, because leadership as a result of 
the combination of skills and knowledge in a group of people with specific goals and expected 
to motivate individuals to achieve goals. Leadership can be integrated into futsal training pro-
grams, because sport is one of the most popular recreational activities for young people. 
Hardcastle et al (2015) suggested that youth sports programs have a positive impact on the 
development of young people by helping them to learn as to themselves and to develop life 
skills [28]. 

The leadership development of futsal players that given a treatment and those who were 
not given any treatment, can be seen in Table 4.  the  leadership abilities of Each group were 
different. The data showed that the development of leadership abilities  in the group that given 
a treatment is greater than those who were not given any treatment. it is because of the 
leadership of futsal players that given treatment is systematically and deliberately arranged, so 
that at every meeting there is always integration of leadership programs. The result of this 
research is equal to the result of a research conducted by Bean & Forneris (2015) that a 
deliberately structured programs have better results compared to unstructured and 
unintentional programs [29]. 

The leadership development of futsal players that integrated with leadership model, and 
those who did not participated in futsal training and were not given any treatment, can be seen 
in Table 5. There was a difference between the leadership abilities of those who were given a 
treatment compare to those who did not participated in futsal training and were not given any 
treatment.  
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The above statement is supported by the statement of Bakoban & Aljarallah (2015) which 
states that "the various experiences gained from following extracurricular activities are able to 
have a positive impact on students' emotional, intellectual, social and interpersonal 
development". So interacting and working with others can have a positive impact such as 
leadership abilities [30]. 

The leadership development of futsal players that were not given any treatment and those 
who did not participated in futsal training and were not given any treatment, can be seen in 
Table 6. There was a difference of leadership ability in those two group. The data showed that 
the leadership development in the firstly mentioned group was slightly higher than the other 
group. The result is equal to what was stated by (Turnnidge, Côté, & Hancock 2014), 
regarding the implicit approach, where life skills are taught through sport programs that focus 
on specific sport skills. The assumption that when learning specific sport skills, an athlete 
basically can also learn other skills implicitly, it is related to the leadership abilities of futsal 
players that were not given any treatment still increased compare to the group that did not 
participated in futsal training and were not given any treatment [31]. 

For the final step, the researcher conducted gain score test to determine the effectiveness 
in the usage of a method or treatment in this research, it can be seen in Table 7 where it 
showed that the average score of the gain score for the leadership of futsal players that given a 
treatment is 77,1854% where it can be included into the "effective" category. 

Thus, it can be concluded that the leadership of futsal players that  given a treatment is 
effective to improve leadership abilities, while the leadership of futsal futsal players that were 
not given any treatment and those who did not participate in sport and were also not given any 
treatment stated as ineffective in developing leadership abilities. 

This research shows that the importance of teachers or trainers to integrate the program 
systematically and deliberately in sports, and they are expected to not just focused on the 
technique, so that the results obtained are achieved well and can help develop their abilities. 

4 Conclusions 

The results of data processing and analyzing shows the differences in the leadership 
development of futsal players through futsal activities. Therefore, it can be concluded that the 
leadership development of futsal players that integrated with leadership program is better 
compared to the leadership development of futsal players that were not integrated with 
leadership programs and those who did not participate in futsal and were not integrated with 
leadership program . This leadership development can be implemented in daily life other than 
sport context and also can provide opportunities to experience positive youth development 
process. 

Considering the importance of the content raised in this research, but there are still 
limitations in, then it is expected that there will be other researchers who can conducted a 
research to complete this research in the future. For further researchers, this research is 
expected to be a reference, so that it can be developed with enlarged variables and problems. 
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Abstract. Children's interest is one indicator that can illustrate the popularity of the 
game. Nowdays, online games are developing rapidly and traditional games are getting 
forgotten. This study aims to find differences in elementary school students' interest in 
traditional games and online games. The method used is quantitative descriptive with a 
sample of 80 elementary school students in Semarang City. Data collection techniques 
using a questionnaire. Data were analyzed using t-test with SPSS 21 series. There are 
significant differences between elementary school students' interest towards traditional 
games and online games with significant value 0.000 < 0.05. Elementary school students' 
interest towards traditional games is higher than online games with an average score of 
traditional games as much as 21.025 and an average score of online games as much as 
14.663. Elementary school students' interest towards traditional games is higher than 
online games. 

Keywords: interest, children, traditional games, online games 

1 Introduction 

The Era of Digitalization is marked by the increasing use of electronic devices in human 
life. Nowadays electronic devices, especially gadgets became the major component in human 
life. This is evident from the increasing number of Internet usage each year. Overall, the num-
ber of Internet users worldwide is projected to reach 3 billion people by 2015. Three years 
later, in 2018, an estimated 3.6 billion people on earth will access the internet at least once 
every month and Indonesia is the country with the 6th largest number of internet users after 
China, the United States, India, Brazil, and Japan [1, 2]. The development of devices now is 
evenly distributed in all ages including children aged 5 years and even under 5 years [3]. The 
widespread use of devices in children makes the development of online games more rapidly. 

Play is an activity that can provide fun and relaxation for those who do it. Play is part of 
the children’s world and are not separated from each other [4]. Through play children can 
explore the knowledge and skills that exist within him. Therefore play an important activity to 
be performed by children [5, 6]. The development of the type of game today is very diverse 
ranging from traditional games that involve more physical abilities to online games that are 
currently popular among children. 
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Traditional games are one form of physical activity that has community cultural values 
[7]. Traditional games and sports reflect different cultural expressions and create bridges be-
tween cultures for mutual understanding. Preservation and promotion of traditional games and 
sports provide an important and essential contribution to the world cultural heritage [8]. Tradi-
tional games are not merely games, in traditional games there are cultural elements that are 
strongly attached and must continue to be preserved [9]. The traditional game is a game that 
has elements of a culture that grow and develop in society in accordance with the rules and 
norms and customs inherited hereditary maintained using either a tool or without tools in play 
[10, 11] . Traditional games are the result of great cultural value for children in order to fanta-
size, recreate, be creative, exercise as well as a means of training for community life, skills, 
politeness and dexterity [12]. Traditional games tend to encourage children to do physical 
activity that is beneficial to the growth and development of the body, in addition, encourage 
traditional games encourage children to learn to work together and respect each other. Tradi-
tional games directly affect the psychomotor, cognitive and emotional development of chil-
dren. Traditional games can influence the enjoyment of players and positively affect the over-
all development of children [13]. Traditional games are one of the physical activities used in 
teaching and learning activities, especially in physical education learning. Playing traditional 
games in learning encourages social interaction in learning, a competitive spirit, and friend-
ship that occurs during game-play [14]. 

Online games are games that are connected through an internet-based network that is 
played using a computer, gadget, laptop or other device [15]. Online games are a recreational 
tool that is widely used by many people. For the majority of people playing online games 
(video games) can be a stress reliever, relaxation, social interaction, challenges and competi-
tions, pleasure [16]. Online games are one product of advances in science and technology. 
Online games have evolved as gadget have expanded. Online games can be found and played 
on various devices such as smartphones, laptops, tablets and computers. With all the conven-
iences that exist in online games make people interested in trying to play it. Nowadays online 
games have very much demand ranging from children to adults, online games using comput-
ers provide more stimulation to play compared to other online games because of the rapid and 
instant gratification they provide [6]. The positive impact of online games is that they are able 
to develop people's visual-spatial abilities through the process of practicing processing spatial 
information from the monitor screen [17]. 

Traditional games and online games each have benefits in human life. Through physical 
education traditional games are still being introduced and preserved [18]. While the progress 
of the internet network and the many uses of gadgets make online games increasingly popular 
nowadays. When talking about physical activity, traditional games are important activities that 
should performed by children but online game also has benefical for children’s knowledge 
ability like processing spatial information. Previous studies have not explored data related to 
elementary school students' interest in traditional games and online games. This study aims to 
determine differences in elementary school students' interest in traditional games and online 
games. 

2 Methods 

The survey method was used in this study. A total of 80 elementary school students in 
Semarang were respondents in this study. The sampling technique used purposive sampling 
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with inclusion criteria include: 1) Have status of elementary school students; 2) 10-13 years 
old; 3) Willing to fill in the availability form to be a respondent and 4) Fill in the question-
naire interest in traditional games and online games. Procedures in this study include: 1) Sub-
jects get an explanation of the background of the research, 2) Subjects get an explanation of 
the stages they have to do, 3) Subjects fill out an approval letter to be a research respondent, 
4) Subjects get an explanation of how to fill in traditional game questionnaires and online 
games, 5) Subjects fill out questionnaire interest in traditional games and online games, 6) 
Data on traditional games and online games are processed to get the value of interest in tradi-
tional games and online games. Data collection techniques in this study is the use of question-
naires. the questionnaire used for data collection in this study were two questionnaires consist-
ing of: 1) traditional game interest questionnaire and 2) online game interest questionnaire. 
Measurement questionnaire in this study uses a Likert scale. Data analysis using t-test using 
SPSS series 21. The significance value of 0.05≤ p ≤0.05 will be considered for data interpreta-
tion with the prerequisite test before analysis. 

3 Results and discussions 

Playing in the learning process can provide a variety of movement experiences for chil-
dren, where the experience of movement is very instrumental in the process of growth and 
development of children. Motion development for elementary school children is defined as the 
development and refinement of various basic motion skills and motion skills related to sports 
[11]. Through play, children can explore the abilities that exist within themselves and learn 
new skills. Based on the data obtained as many as 17.21% of respondents were 10 years old, 
43.54% were 11 years old, 18.22% were 12 years old and 2.3% were 13 years old consisting 
of: 1) 9 male students and 7 female students aged 10 years old; 2) 23 male students and 21 
female students aged 11 years old; 3) 9 male students and 9 female students aged 12 years old; 
4) no male students and 2 female students aged 10 years old. 

 
Fig. 1. Respondent’s age data 
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Fig. 2. Responden participation data 

The development of traditional games and online games is influenced by one's interest in 
these types of games. The rise of gadgets uses makes online games increasingly popular 
among the public, including children. At present the gadget is inseparable from human life. 
Gadgets have become a necessity of daily life, starting from the activities of Education, 
Health, buying daily necessities and transportation, and have used gadgets. Technological 
progress is like two sides of a coin, where on the one hand technological advancements pro-
vide many positive benefits for humans to make it easier for humans to meet their needs. 
However, on the other hand, technological progress has a complex negative effect that ex-
ceeds the benefits of the technology itself, especially related to human life patterns in the so-
cio-cultural dimension [18]. Interest is a form of gesture that shows enthusiasm in performing 
certain activities. Interest is one of the initial steps for someone to participate in certain activi-
ties. If the level of interest is high, participation in these activities will also increase. When 
participation increases it will have an impact on the development of traditional games and 
online games. 

 

 
Fig. 3. elementary school students' interest towards traditional games and online games 
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Based on the data above it is known that elementary school students' interest in tradi-
tional games is 45% of students having very high interest, 40% of students having high inter-
est, 15% of students having low interest and none of students having very low interest. In 
addition, the elementary school students' interest towards the online game as much as 6,25% 
of students have a very high interest, 42.5% of students have a high interest, 46.25% of stu-
dents have a low interest and 5% of the students have a very low interest.  

 

 
Fig. 4. Elementary School Students' interest Toward Traditional Games 

 

 
Fig. 5. Elementary School Students' interest Toward Online Games 
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Table 1. Difference of elementary school students' interest between traditional games and online games 

Type of Game T-test 
value 

Sig. 
(2-tailed) 

Mean 
Difference 

Traditional Games 
Interest 

34.59
8 

0.00
0 

21.02
5 

Online Game Interest 29.17
9 

0.00
0 

14.66
3 

 
Based on that data, there are significant differences between elementary school students' 

interest towards traditional games and online games with significant value 0.000 < 0.05. Ele-
mentary school students' interest towards traditional games is higher than online games with 
an average score of traditional games as much as 21.025 and an average score of online games 
as much as 14.663. Elementary school students' interest towards the game is still higher than 
that of traditional online games. The development of digital devices made people begin to 
leave the traditional way of life. Although modernization changes the patterns of human life 
but in some aspects they still use traditional patterns. The inclusion of sophistication of tech-
nology brings traditional people of Indonesia to be more practical. Now the public considers 
traditional games or sports to be replaced by online games and fitness centers [19].  

Basically traditional games and online games have a positive values on children. Tradi-
tional games involving physical activity provide benefits for the development of thinking, 
problem solving, basic motion development and social skills. Traditional games are facilities 
for children to play. Besides being beneficial for health, fitness and child development, there 
are also positive values contained in traditional games such as honesty, cooperation, sports-
manship, helping each others, responsibility, discipline and many more where these things can 
build the character of children [9, 20]. Beside the positive impact found on traditional games, 
the high interest on traditional games compare online game is due to inherent values of na-
tional culture. Online games are types of games that involve digital devices and internet net-
works. Online gaming means you can play in real time with people across the world through a 
computer, games console, tablet or smartphone connected to the internet. Games can offer 
children a world of adventure to immerse themselves in, but it’s important to understand how 
children can stay safe and what games are appropriate for their age. There are also positive 
impact for children such as: 1) enhance memory, brain’s speed, and concentration; 2) Im-
proved multi-tasking skills; 3) Promotes teamwork and builds confidence; 4) physical and 
social benefit [21, 22].  

Although both of the games has positive values on children, online game also has nega-
tive impact on children. As we know that online game not involving physical activity to per-
formed it, children can play the game everywhere and everytime they want. It can makes chil-
dren less activity and become obese. Preschool children with high intensity gadget usage have 
a 2.1 times greater chance of being obese compared to preschool children with low gadget 
usage intensity [23].Uncontrolled gadget uses also affecting children’s social and emotional, 
children become has negative characters such as shy, lacking confidet, lonely, stubborn and 
do not have good communication skills with other people [24, 25]. Therefore, every parent 
needs to controle and give more attention to their children if they play online game. If children 
play online games without under parents supervision, they become addicted to online games.  
To prevent children addicted to online games, parent can take some strategy such as: 1) select 
according to the child's age, 2) Selective choosing game applications in gadgets, 3) Accompa-
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ny the child in play, 4) Limit your child's time playing gadget, and 5) Inviting children to do 
positive activities [26]. 

Based on our findings,elementary school student‘s interest on traditional games is still 
higher than online games but to face of digitalization era, precise strategies are needed in pre-
serving traditional games and appropriate strategies are needed in supervising children from 
the negative effects of excessive use of gadgets and online games. 

4 Conclusion 

 Elementary school students' interest towards traditional games is higher than online 
games. Both traditional games and online games have positive benefits for children's growth 
and development. However, playing online games for children requires more supervision from 
parents because there is a negative impact if children play online games without parental su-
pervision.  

 The high interest of children on traditional games makes traditional games will still exist 
even though online games are growing rapidly. Positive values that support children's charac-
ter are one of the reasons traditional games have become the choice of physical activity for 
children. Although online games have some negative effects, the positive benefits can be ob-
tained by children with restrictions of gadgets use and parental supervision on duration and 
intensity of playing online games. 
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Abstract. For an athlete, training is an activity that must be done routinely. In training 
and competition, weightlifting requires chemicals that are used to get rid of slippery 
hands when lifting weights. That is Zinc Oxide. The poor condition of the training 
ground causes a decrease in the quality of the physiology of the lungs of the athletes. 
One reason is that it is sourced from Zinc Oxide dust used during training. Pulmonary 
physiological disorders were analyzed from Forced Volume Capacity values using a dig-
ital spirometer with standard ETS / ARS standard. The sudy result levels of particle dust 
17, 921 mg / m3 which exceeds Threshold. From pulmonary physiology measurements, 
33.33% of athletes suffer from mild restriction and decrease in pulmonary physiology 
caused by high levels of Zinc Oxide at the training ground. 

Keywords: zinc oxide dust, pulmonary physiology, weightlifting athletes. 

1 Introduction 

The training center is the second home for an athlete. Where in the training center physi-
cal exercise activities are carried out, technical training to the evaluation of the exercise. Com-
fort in the practice room must be considered. This comfort in terms of physical conditions 
such as room temperature, humidity, lighting, dust cleanliness in the training room. With the 
comfort of a comfortable place to practice, it is expected that altets can practice with focus 
without being disturbed by the conditions of the place to practice. In addition, the condition of 
the training ground can affect the physical condition of athletes in the short and long term. 

.In the XXth PON which will be held in Papua Province in 2020, Weightlifting is one of 
the flagship sports contingents of the Central Java province that is contested among 37 other 
sports. And as many as 21 athletes from the Great Weight Lifting Association, Bodybuilding, 
Indonesian Weightlifting (PABBSI) who participated in the prequalification, 13 athletes 
(62%) passed and were entitled to participate in PON XX. 

The presence of excessive dust levels in the exercise room air in addition to disrupting 
the quality of short-term health can also cause disease if exposed for a long time. According to 
[1] SNI-19-0232-205  it was mentioned that the Zinc Oxide dust threshold value in the room 
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was 10 mg / m3 air. If it exceeds 10 mg / m3, treatment must be taken so that the dust does 
not interfere with the health of the athletes. 

In spirometry measurements on workers exposed to lime dust with exposure concentra-
tions above 3mg / m3, it was found that more than 50% of workers experienced mild, moder-
ate to severe pulmonary physiology [2] In other studies, there was a relationship between vital 
lung capacity and cardiorespiratory. This relationship means that with the better vital capacity 
of the lungs the athlete can have stable endurance. (Ilman alifa 2016) [3]. In other studies the 
effect of vital lung capacity on swimming ability was 79.2% [4]. This shows that good lung 
physiology values greatly affect the stamina of the aatlet in various sports. 

From this basis, researchers want to look for the influence of dust and the environment 
of the training ground on weight lifters and weightlifting Central Java. So that the results of 
this study obtained an overview and causes of decreased athlete stamina and obtained solu-
tions so that the quality of athletes does not decrease. 

2 Methods 

This type of research is analytic observation research. Research uses case and control 
groups. Where each group gets the same treatment and testing. In the case group are the Cen-
tral Java  Weightlifting athletes who will be compared with the KONI National Weightlifting 
athletes. The sample size used is the total sample. Where all athletes will be used as respond-
ents. 

In the pulmonary physiology parameter, each respondent both controls and cases will be 
measured using a digital spirometer. The tool used with the Digital Pony Fx brand Digital 
spirometer. This tool is able to measure the values of various pulmonary physiology parame-
ters, but in this study only tested with KVP, FEV, FEV 1. Testing on digital spirometry will 
produce values, comparison of values and standards, and the interpretation of results in the 
form of Normal, Mild Disorders, Moderate Disorders, or IRON Interference. This assessment 
tool automatically calculates from the factors of Gender, Age, IRON Body, Height, smoking 
habits or not. 

Spirometry is a physiological test that tests measuring levels the maximum volume of air 
that can reach when maximum inspiration and expiration. the most important parameter in 
measuring spirometry is FVC. FVC is the total volume of air that can be released by force and 
as much as possible by respondents whose assessment in a digital spirometer starts from the 
full inspiration stage. Whereas FEV1 is the expiratory volume in the first second of the FVC. 
The ATS ERS standard covers the measurement of FEV1 [5] but by testing the FEV in the 
first 6 seconds it can also be used as a reference for a decrease in the vital capacity of the 
lungs [6] 

Spirometry measurement also requires data on the physical condition of the respondent 
namely body weight, height, smoking habits, ethni, gender. This is needed in filling the data 
on the spirometer [7]. 

In testing the level of environmental dust using a High Volume Sample that can suck up 
to 500 liters of air / minute. While the filter paper used is TFA with a pore diameter of 10 
microns the constant weight is obtained by drying at 131 and repeated until the constant 
weight is obtained, if the difference in weight of the first and second weightings does not ex-
ceed 0.2 mg.. The dust value is calculated from dust captured on filter paper and calculated 
using the gravimetric method. 
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Testing the dust levels of the exercise room was carried out 3 times at each location be-
fore the exercise and during the exercise. Difference in value of room dust in before and dur-
ing exercise is the value of dust from training activities [8]. 

Environmental measurements are carried out by measuring the temperature and humidity 
conditions in the training environment. Measurement using environmental tests which can 
measure temperature and humidity in real time. 

3 Results and discussions 

3.1 Dust levels 

In measuring dust levels at the study site. Obtained dust levels before use for exercise is 
an average of 1.35 mg / M3. where this condition is still in good condition for the training 
ground. But when used for training, dust is increased by an average of 17 mg / m3. this value 
exceeds the Quality Standards of 10 mg / m3 [9]. this has the potential to cause health prob-
lems in athletes if exposed for a long time. From this data it means that the main source of 
dust in the air of the training room is coming from weight lifting. Where this exercise process 
uses Zinc oxide which is used by athletes to prevent slippery and sweat on the hands when 
lifting weights. 

High levels of dust in the room due to the absence of air filters that function to filter the 
air that contains dust and produce clean air. The absence of an air filter is also made worse by 
the lack of air circulation in the room. One method of cleaning the air that can be used is a 
cyclone. R.D Ratnani, 2008 [10] explains that air pollution control techniques using a cyclone 
system have an effectiveness of up to 95% for particles with a diameter of 5-20 microns. 

3.2 Measurement of comfort from athletes 

Measurements were made using a questionnaire form, where from the questionnaire re-
sults of the athletes as many as 14, 3% felt uncomfortable with environmental conditions. 
Discomfort is felt due to lack of ventilation, air temperature and humidity levels that are not 
conducive as a weightlifting exercise site [11]. 

85.7% of the athletes were disturbed by the dust conditions in the practice room and con-
sequently 57.1% of the athletes felt shortness of breath after practicing in the practice room. 
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Fig. 1.                        Fig. 2. 

 
Fig 1. shows the percentage of athletes' comfort in the Exercise Room 
Fig 2. shows the percentage of shortness of breath in the practice room 

3.3 The condition of the lungs 

All respondents are weight lifting athletes who have more than 5 years' training time. 
Overall athletes have a good level of nutrition. 1/3 of total respondents have mild disorders. 
This mild disturbance is found in athletes who have 5-10 years of practice time. Not yet found 
athletes who have moderate to severe disorders. From the examination results found 33, 33% 
of respondents experienced mild restrictions. others have normal FVC values. Of all respond-
ents none had obstruction. Even though the athletes only train for 3 hours per day and 5 times 
a week, it seems that the training ground that is not good has greatly impacted the physiology 
of the lungs [12]. 

Complaints that occur in athletes are the condition of being tired and not strong enough 
to do repetition or repetition. In athletes who have normal lung conditions, symptoms of fa-
tigue do not occur. 
 

 
 

Fig. 3.         Fig. 4. 
 
Fig 3. is Midle restriction spirometry graphic 
Fig 4. is Normal Spirometry Graphic 
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From the picture shown, in midle restriction, the flow value only reaches a peak at value 
6 l/s , whereas in normal lungs a higher flow value is obtained above 8 l/s. In addition, the 
amount of air volume released there is also a significant difference in athletes who experience 
restrictions is only able to reach 3 liters. Different from normal lungs can reach 4 liters with 
expiratory flow values up to 14 l / s [13]. 

Ventilation disorders consist of restriction disorders and obstruction disorders. Re-
striction is a disruption to lung development by any cause. On interference restriction, the 
lungs become stiff so that the attraction inside bigger then the chest wall shrinks. Pulmonary 
volume be washing and narrowing the ribs. As the measured parameter is VC. Normal VC 
value 80% -120% prediction. VC is less than 80% of the predicted value considered a re-
striction disorder. VC is more than 120% value prediction is a state of over or hyperinflation. 
In obstruction disorders, indicate the existence decreased expiratory flow velocity and vital 
capacity normal. In obstruction, the air flow is more intense. On obstruction [14].  

Table 1. spirometry testing  

Parameter Normal  Obs Res Comb 
FVC ≥80%  Pred (N) N <N <80% Pred 
FEV1 ≥80%  Pred (N) <N N/<N <80% Pred 
FEV1/FVC N ( >70 %) <70% >70% <70 % 
FVC/FVC Pred ≥80%    <N   

Table 2. Spirometry category  

Categori Restriction Obstruction 
Normal >80 % >80 % 
mild 70-79 pred FVC 70-79 pred FEV1 
Mild-midle 60-69 % Pred FVC 60-69 % FEV1 
heavy 35-49 % Pred FVC 35-49 % FEV1 
Very heavy < 35 % Pred FVC < 35 % Pred FEV1 

 
Allegations of a very strong influence of dust levels at the training ground that affected 

the condition of the lungs of athletes were strengthened in statistical tests. Based on the re-
gression test, the results of the exercise were obtained 

                      
With  a = -48,856, β_1 = 7,269, and β_2 = 95,846. It can be seen that the regression 

equation is: 
Y = -48,856 + 7,269X_1 + 95,846X_2 
Based on the above calculation, the regression coefficient interpretation is as follows : 
 

1. The constant value a = -48,856 means that if all the variables of the environmental con-
ditions of the training ground and the effect of zinc oxide have not changed, the total 
lung physiology condition is -48,856. This value has a negative effect, meaning that 
there is a decrease in the number of pulmonary physiology conditions by -48,856 if the 
environmental conditions of the training ground and zinc oxide increase. 

2. Coefficient value β_1 = 7.269 means that if the environmental conditions at the training 
site have increased 1 unit, then the variable environmental conditions with the condition 
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of pulmonary physiology is positive. Means the resulting condition of the pulmonary 
physiology shrinking or decreasing 

3. Coefficient value β_2 = 95,846 means that if the condition of the influence of zinc oxide 
has increased by 1 unit, then the variable condition of the influence of zinc oxide with 
pulmonary physiology is positive. Means the resulting condition of the pulmonary phys-
iology shrinking or decreasi 

 
Based on the probability value, it is known that the environmental conditions of the 

training ground with the influence of zinc oxide obtained a value of 0.756> 0.05, then there is 
no significant correlation. It is also known, that the environmental conditions of the training 
ground with the condition of the lung physiology obtained 0.982> 0.05, then there is also no 
significant correlation. 

4 Conclusions  

Condition of Dust in the training ground affects the physiology of the athlete's lungs, alt-
hough currently the disturbance is still in a mild level, but will be at high risk if there is no 
improvement in environmental conditions. Lack of air circulation and the absence of air fil-
ters, causing the accumulation of zinc dust in the exercise room. This makes the athlete feel 
uncomfortable with the training conditions. 

The further research needs the air filters and exhaust fans are provided to clean dust in-
side the training ground and make air circulation better. The need for periodic measurements 
of the condition of the pulmonary athlete's weight lifting so that health disorders can be moni-
tored due to the exercise process 
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Abstract. Self-confidence is automatically influential towards athletes‘ performance. 
This research aims to reveal the professional athletes‘ determinants constituting with 
their individual experience at the Regional Training Center Program. 290 in-training 
program athletes at the Training Center, the Indonesian National Sports Committee of 
Central Java Province, Indonesia were involved to be the respondents. Data were 
collected from self-rated questionnaire with a 5-Likert scale. Data analysis used the 
SPSS program for revealing athletes‘ stress determinants. The results showed the mean 
of excessive exercise training (M = 4.51, SD = .885), hedonic lifestyle (M = 3.17, SD = 
1.00), aversive stimulation (M = 3.51, SD = .985), and overload competition (M = 4.25, 
SD = .719) were significant. Meanwhile, the factorial analysis claimed that two-fixed 
components gained 44.84% of the variances (first component = 31.69%; second 
component = 13.15%). These determinants coherently accomplish a comprehensive 
examination to strengthen athletes‘ self-confidence in the training program. 

Keywords: athletes‘ self-confidence, countering failures, stress determinants  

1 Introduction 

Athletes‘ stress triggers careful changes, such as focus narrowing, general confusion, and 
increased self-consciousness, which interfere with success of athletes. Herein, the stress 
methods of coaching athletes have demonstrated a decrease in the amount of injury levels 
over a season of their training center program or level of participation. [1] confirm that stress 
appears often as athletes practice for professional competition. The appearance includes 
physiological and physical symptoms, such as leading stomach weight, throat lumping, 
sleeping disorders, and heart palpitation, as well as can come from non-training areas and 
social pressure [2]. [3] points out that stress as an extreme pressure or stress imposes on a 
body expressed per area unit is seen as the way human beings react to situations that frighten, 
intimidate, or excite them. When these problems continue, there is a tendency in the human 
cognitive process to break down tiredness, or even damage to the body's immunity system that 
can result in the mental failure. Another understanding, stress is a key principle for 
understanding both life and evolution, fulfilling the adaptive responses depending on the 
capacities of the strong athletes [4].  
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Current concepts of stress also agree that stress is a personal experience induced by 
pressure or demands on an individual and influences the capacity of the individual to cope 
with that task, or rather, their understanding of it. Usually, stress issues have complex and 
various causes and cannot be related exclusively to incidents in the training centre program 
[4]. In the context of determining the most appropriate stress management intervention, the 
role of assessment within the stress process is central. Specifically, the stress management 
mitigation strategy indicates performers are responding to demands with negative effects on 
performance. Of this conditional effort, the athletes can afford the following three steps to 
reduce their stress, namely: firstly, athletes learn the fundamentals of skills in a stress-free 
atmosphere by working closely with the practitioner; secondly, by raising their freedom from 
the practitioner, athletes are more self-directed and begin to apply their skills in non-
hazardous situations; and thirdly, athletes are advised to use them and also to test the efficacy 
of their skills; in a stressful, non-sport environment [5]. Further, [6] re-explained three main 
points in overcoming athletes‘ stress, namely: managing the stress of preparation, managing 
the stress of competition and managing daily stress.  

In sports psychology, stress is seen as a source of excitement that is directly linked to the 
particular task requirement of the demand that a situation imposes on person competing in 
competitive sports in order to achieve excellent results, while others believe that stress has 
devastating effects on psychological health, stress can be good or bad [3]. As the earlier 
information, sports are classified into two general types, namely: dynamic (e.g.: producing a 
volume load on the left ventricle) and static (e.g.: producing a pressure load on the left 
ventricle) sports, which endorsed to the intensity level (low, medium, high) and the presence 
or absence of a collision for contextual factor [7]. These two types of sports potentially cause 
with the athletes readiness or failures when they are not ready to manage it. Consequently, the 
competitive training programs of some athletes provide some sort of stress management that 
focuses on achieving an optimal mental state of pre-performance [5]. Herein, athletes‘ life 
experience upon their stress can be confirmed that the athlete felt that when anything to be 
positive happened, she was just optimistic. Then she replied, "I'm bothered by how I feel, as if 
I'm not sure how I'm playing so I don't think I 'm helping the team and I'm starting to get 
down on myself." Meanwhile, another athlete said that she did not have a lot of self-
confidence either. When she was asked, "How confident are you in team's ability to succeed?" 
She replied, "Truly confident. I never think I'm doing good as an individual, but we're 
successful as a team." [8]. 

Some previous researches on athletes‘ stress determinants participating in sports 
performance, management, and stress relieving effects helped athletes alleviate tension during 
their sport performance and training outputs. On the other hand, over-stressed including 
overloading, burning out, dropping out and developing maladaptive fatigue syndrome affected 
the mental health of athletes, such as perceptions of psychological, emotional, and behavioral 
issues in their training schedule [6]. Next, [1] emphasized that the comparison of physical and 
psychological stress symptoms revealed significant differences between the recorded scores. 
Accordingly, we noted a slight effect of symptom of muscle tension and main motivational 
effect. Whereas the findings of the physiological, mental, emotional, and existential ratings of 
psychological stress symptoms were strongly consistent. On the other hand, stress had been 
shown to adversely affect both psychological and physical health. Individuals with chronic 
stress were at higher risk for severe health problems such as rheumatoid arthritis, 
cardiovascular disease and other cancers as well as mental health issues such as anxiety, 
depression, disordered eating and alcohol use [9]. [10] reinforced that a number of stress 
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reduction approaches were related to increased stress awareness and improved results for 
athletes. The results indicated that a variety of diverse design features, for example: treatment 
implemented and stress function outcome measured influence the effectiveness of stress 
management. Such design features were essential when developing treatments for athletes of 
varying sports, ages, and overall competitive standards. Last but not least, importantly, the 
awareness of athletes in the situation triggered the affective reaction, which demonstrated the 
importance of mental toughness in recognizing the perceived stress level of athletes as well as 
the affective stress response. Emotions also tended to play a significant role in the practice of 
developing junior athletes towards professional sports [11]. 

This research relied on two research questions regarding athletes‘ stress determinants as 
revealed at their sports training center program, as follows: (1) Do athletes‘ stress 
determinants influence their self-confidence when joining in the sports training center 
program? (2) Can athletes‘ sports performance manage some deficiencies as driven by the 
stress determinants? This research addresses a self-rated questionnaire with a 5-Likert scale 
and attempts to highlight the purposeful aims. As stated in the literature review, this research 
investigates athletes‘ stress determinants as revealed at their sports training center program, 
handled by the Indonesian National Sports Committeeof Central Java Province, Indonesia. 

2 Methods 

This research brought about 290 out of 451 athletes from the various sport fields at the 
Training Center Program using simple random sampling technique. These 290 athletes 
officially joined in the Indonesian National Sports Committee Registry of Central Java 
Province, Indonesia and were randomly selected to be the respondents. The obtainable data 
were carried out from the self-rated questionnaire figuring out of athletes‘ stress determinants 
as revealed at the training center program. The scaling system was purposely indicative with a 
5-point Likert scale rubric to record athletes‘ individualized ratings of mood (5 = highly 
stressed, 4 = stressed, 3 = moderately stressed, 2 = slightly stressed, 5 = unstressed). This 
rubric was modified through a rigid content-validation process to adjust the indicators in each 
determinant. The stress determinants involved four influential values, namely: the excessive 
exercise training, hedonic lifestyle, aversive stimulation, and overload competition.   

These determinants were initially aligned by the Cronbach‘s alpha reliability test [12] that 
accommodated other thirty-five athletes, who also joined in the training center program at the 
Indonesian National Sports Committee Registry of Central Java Province, Indonesia. The 
Cronbach‘s alpha internal consistency of athletes‘ stress determinants found their following 
alpha (α) value: .797 for athletes‘ excessive exercise training, .748 for athletes‘ hedonic 
lifestyle, .695 for athletes‘ aversive stimulation, .702 for athletes‘ overload competition. Data 
analysis used descriptive statistics, Pearson correlations, and factor analysis tests [13], which 
established the values of four perceived athletes‘ stress determinants deriving the principal 
components analysis with the Eigenvalue [14] to indicate athletes‘ stress levels that triggered 
their self-confidence during joining in the training center program. All statistical analyses 
completely applied for the IBM SPSS Statistics software, version 20 software packages to 
data processing. 
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3 Results and discussions 

First of all, this descriptive analysis that was in accordance with athletes‘ stress 
determinants corresponded with the descriptive and frequencies statistics results (TABLE 1 
and Fig. 1). The determinant of excessive exercise training descriptively gave evidence of 6 
(2.1%) athletes were unstressed, 9 (3.1%) athletes were slightly stressed, 14 (4.8%) athletes 
were moderately stressed, 63 (21.4%) athletes were stressed, and 199 (68.6%) athletes were 
highly stressed if they experienced with their excessive exercise training. The result also 
confirmed that the highest score of athletes‘ excessive exercise training raised 5.00 (M = 4.51; 
SD = .885; n = 290). The empirical evidence of athletes‘ stress established highly stressed 
level with the frequency of 199 (68.6%). To be most effective, mental and physical symptoms 
require specific and individual psychological competency programs. This feature applies to 
the frameworks for both reduction and restructuring. For example, a performer who has high 
physical anxieties will typically be offered a somatic (i.e., physical) relaxation procedure, 
such as gradual muscle relaxation, through the reduction method, Trying to balance diagnosis 
with physical reaction [5]. Anyway, the sport psychological profile can predict competitive 
anxiety, moods, and self-efficacy scores, and coping control in these predictive models is one 
of the most relevant dimensions of this. Similarly, self-confidence is the predictor that best 
predicts the psychological profile of athletes, in particular through positive coping 
management, attitude regulation and careful monitoring [15]. The most notable symptom of 
stress is based on symptoms of muscular tension. Therefore it appears that stress is induced by 
observable apprehensive conduct and was evidenced by discomfort or cramps in some of the 
muscles of the body before the match. This condition can also be felt during sports as muscle 
spasms, twitching, 'clamping up' and constant pain during sports event [1]. 

Table 1. Athletes‘ Excessive Exercise Training 

Likert’s Scale 
 

Fre-
quency 

 
Percent 

 
Valid Percent 

 

Cumulative 
Percent 

 
1.00 (Unstressed) 6 2.1 2.1 2.1 
2.00 (Slightly stressed) 9 3.1 3.1 5.2 
3.00 (Moderatelystressed) 14 4.8 4.8 10.0 
4.00 (Stressed) 62 21.4 21.4 31.4 
5.00 (Highly stressed) 199 68.6 68.6 100.0 

Total 290 100.0 100.0  
     
   

241



242 
 

 

 
Fig. 1. Histogram on athletes‘ excessive exercise training 

Second, the analyses of hedonic lifestyle (TABLE 2 and Fig. 2) were summarized in the 
following description: 12 (4.1%) athletes were unstressed, 57 (19.7%) athletes were slightly 
stressed, 119 (41.0%) athletes were moderately stressed, 71 (24.5%) athletes were stressed, 
and 31 (10.7%) athletes were highly stressed when they spent times to have the hedonic 
lifestyle. The result also confirmed that the highest score of athletes‘ hedonic lifestyle earned 
3.00 (M = 3.18; SD = 1.00; n = 290). The empirical evidence of athletes‘ stress found 
moderately stressed level with the frequency of 119 (41.0%).The impact of eating disorders, 
depression and suicide, anxiety and stress, over-training, sleep disorders and attention deficit 
or hyperactivity disorder triggered to athletes‘ worse hedonic lifestyle [16]. This case might 
be badly impacted either since athletes were failed to show lower prevalence of hypertension 
with adherence to routine exercise training and a balanced lifestyle. Therefore, changes in 
lifestyle were enough to maintain maximum regulation of blood pressure levels [17]. 

 
Table 2. Athletes‘ hedonic lifestyle 

Likert’s Scale Frequency Percent Valid Per-
cent 

Cumulative 
Percent 

1.00 (Unstressed) 12 4.1 4.1 4.1 
2.00 (Slightly stressed) 57 19.7 19.7 23.8 
3.00 (Moderately stressed) 119 41.0 41.0 64.8 
4.00 (Stressed) 71 24.5 24.5 89.3 
5.00 (Highly stressed) 31 10.7 10.7 100.0 
Total 290 100.0 100.0  
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Fig. 2. Histogram on athletes‘ hedonic lifestyle 

Third, the analyses of aversive stimulation (TABLE 3 and Fig. 3) were due to the 
following description: 4 (1.4%) athletes were unstressed, 41 (14.1%) athletes were slightly 
stressed, 98 (33.8%) athletes were moderately stressed, 96 (33.1%) athletes were stressed, and 
51 (17.6%) athletes were highly stressed when they were ignorant and led to the aversive 
stimulation. The result also confirmed that the highest score of athletes‘ aversive stimulation 
was 3.00 (M = 3.51; SD = .985; n = 290). The empirical evidence of athletes‘ stress found 
moderately stressed level with the frequency of 98 (33.8%). The description of aversive 
stimulation relied on the athletes who were positive and had strong approaches to dealing with 
chronic stress. Alternatively, if the stressed athletes were biologically vulnerable due to age, 
genetic, or constitutional factors, they were deeply intense and too persistent to suffer from 
the disease. These athletes faced the real condition if they had little psycho-social support and 
weak coping skills [4]. Therefore, athletes were required to test the long-term efficacy of 
motor-mental rituals and to evaluate the efficacy of additional innovative personality to boost 
their performance [18]. Besides engaging the awareness of the individual reactions to the 
rehabilitation incentive and the effects of other factors were critical for predicting the 
rehabilitation and carrying out supporting interventions for athletes [19]. Specifically, 
athletes‘ moods assistance identified whether athletes were adapting to training loads and 
competition. Mood indicators could detect processes such as over-training or problems to 
adapt psychologically to athletes stress. Likewise, the data suggested that a good development 
of aspects could contribute to a lower development of negative feelings and an increase in 
adaptive moods. Thus, coaches could use these indicators to assess how the athletes 
approached the competition and helped them [15]. If an athlete lacked motivation or the most 
modest amount of arousal to stay focused and get going, his or her performance on various 
tasks was likely to suffer [1]. This could array through their facial expression, voice sonority 
and loudness, and gestural movements [20] as the indication of showing the stress levels.  

Table 3. Athletes‘ aversive stimulation 

Likert’s Scale Frequency Percent Valid 
Percent 

Cumulative 
Percent 

1.00 (Unstressed) 4 1.4 1.4 1.4 
2.00 (Slightly stressed) 41 14.1 14.1 15.5 
3.00 (Moderately stressed) 98 33.8 33.8 49.3 
4.00 (Stressed) 96 33.1 33.1 82.4 
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5.00 (Highly stressed) 51 17.6 17.6 100.0 
Total 290 100.0 100.0  

 

 
Fig. 3. Histogram on athletes‘ aversive stimulation 

Fourth, the analyses of overload competition (TABLE and Fig. 4) related to the following 
findings: 1 (.3%) athletes were unstressed, 4 (1.4%) athletes were slightly stressed, 29 
(10.0%) athletes were moderately stressed, 141 (48.6%) athletes were stressed, and 115 
(39.7%) athletes were highly stressed when they spent a lot of times with their overload 
competition schedules. The result also confirmed that the highest score of athletes‘ overload 
competition gained 4.00 (M = 4.26; SD = .719; n = 290). The empirical evidence of athletes‘ 
stress engaged in stressed level with the frequency of 141 (48.6%). The discussion carried out 
of the stress that became parts and parcels of all sports competitions. It was realized that 
sports competition related to the cognitive functions, mental, and body control [4]. When 
athletes became overload in competitions, they might rapidly restore their attention to their 
performance [21]. Athletes‘ competition aspects conveyed their thinking about performance, 
goals that might have been set, self-confidence of physical and psychological attention, and 
weather and environmental conditions that might cause the results in athletes‘ different stress 
responses [5]. Conversely, athletes‘ overload competition they had attended in a huge 
schedule might negatively influence to their mental fatigue and physical condition. Hence, the 
mounting pressure of maintaining a high‐level of performance throughout their competition 
had eroded the instability and nerves accordingly. 

 
Table 4. Athletes‘ overload competition 

Likert’s Scale Frequency Percent Valid 
Percent 

Cumulative 
Percent 

1.00 (Unstressed) 1 .3 .3 .3 
2.00 (Slightly stressed) 4 1.4 1.4 1.7 
3.00 (Moderately stressed) 29 10.0 10.0 11.7 
4.00 (Stressed) 141 48.6 48.6 60.3 
5.00 (Highly stressed) 115 39.7 39.7 100.0 
Total 290 100.0 100.0  
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Fig. 4. Histogram on athletes‘ overload competition 

Meanwhile, the athletes‘ self-confidence cohered with their day-to-day performance as 
revealed at the training center program. These determinants confirmed four potent 
contributions, such as excessive exercise training, hedonic lifestyle, aversive stimulation, and 
overload competition. This research accomplished 290 elite athletes in the various sport fields 
who were professionally trained at the training center program, Indonesian National Sports 
Committee Registry of Central Java Province. The results of descriptive statistics upon the 
athletes‘ stress determinants were shown in the following summary: excessive exercise 
training (M = 4.51; SD = .885), hedonic lifestyle (M = 3.17; SD = 1.00), aversive stimulation 
(M = 3.51; SD = .985), and overload competition (M = 4.25; SD = .719). Mean and standard 
deviation of this descriptive statistics constituted with a 5-point-Likert scale to measure 
athletes‘ stress levels. Further, the values of skewness and kurtosis among these determinants 
were summarized as follows: excessive exercise training (-.2.197; 4.812), hedonic lifestyle 
(.028; -.399), aversive stimulation (-.148; -.645), and overload competition (-.880; 1.253) 
were insignificant for athletes‘ self-confidence influence when engaging in the day-to-day 
training center program. Of athletes‘ stress‘ skewness and kurtosis values, the data wee 
conditionally normal. However, the lowest mean of athletes‘ stress determinants referred to 
the hedonic lifestyle (M = 3.17), whilst the highest mean was the excessive exercise training 
(M = 4.51). 

Pearson correlations analysis corresponded with the relationships among four perceived 
athletes‘ stress determinants as revealed in their training center program that was conducted 
by the Pearson product-moment correlation coefficients. However, the significant correlations 
among four determinants were significantly confirmed that r = .442, n = 290, p<.000. The 
highest level of significance value of athletes‘ stress determinants relied on their aversive 
stimulation (.442**) associated with the lowest level of their traumatic experiences (.126*). 
However, the significance value among four perceived athletes‘ stress determinants was 
consequently positive and significant with p<.01 level for 2-tailed prediction. TABLE 5 
comparably showed the correlation coefficients in the following sequences, namely: .442**, 
.218**, .168**, and .153**. 

Table 5. Pearson Correlations of Athletes‘ Stress Determinants (Independent Variables) 

Athletes‘ Stress 
Component 

 1 
 

2 
 

3 
 

4 
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Excessive exercise 
training 

Pearson Correlation 
Sig. (2-tailed) 
N 

1 
 

290 

.126
* 

.032 
290 

.153** 
.009 
290 

.084 

.154 
290 

Hedonic lifestyle 

Pearson Correlation 
Sig. (2-tailed) 
N 

.126
* 

.032 
290 

1 
 

290 

.442
** 

.000 
290 

.218
** 

.000 
290 

Aversive stimulation 

Pearson Correla-
tion 

Sig. (2-tailed) 
N 

.153
** 

.009 
290 

.442
** 

.000 
290 

1 
 

290 

.168
** 

.004 
290 

Overload competi-
tion 

Pearson Correla-
tion 

Sig. (2-tailed) 
N 

.084 

.154 
290 

.218
** 

.000 
290 

.168
** 

.004 
290 

1 
 

290 

     
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 

 
There were four determinants dealt with the principal components analysis (PCA) to 

address the factor analysis. Prior to identifying the components, the factor analysis suitability 
was tested to obtain the data. In this factor, the correlation matrix showed the coefficients 
availability of .107 and above. Meanwhile, the Kaiser Meyer-Olkin of sampling adequacy was 
.746, passing through the expected value of .6 and the Bartlett‘s test of Sphericity showed p = 
.000. This correlation matrix addressed the significance of statistics values and strengthened 
its correlation matrix factorability. The PCA showed the existence of four determinants with 
the Eigenvalue outreaching 1, was firmly estimated by 31.69%, 13.15%, 12.08%, and 11.01% 
of the empirical data relatively (see TABLE 6). Herein, the scree plot conveyed the fix portrait 
by confirming four determinants. However, this scree plot was engaged in two axes 
disapproval for the further examination and verified by the parallel analyses. It addressed two 
axes with the Eigenvalue advocating the criterion values for the purposelessly brought about 
into the accessible matrix data, e.g.: 4 determinants x 290 athletes. 

Table 6. Total Variance Obtainable From Athletes‘ Stress Determinants 

Determinants 

Initial Eigenvalue Extraction Sums of Squared 
Loadings 

Rotation Sums of 
Squared Loadingsa 

Total % of 
Variance 

Cumulative 
%  

Total % of 
Variance 

Cumulative 
% 

Total 

Excessive 
Exercise 
Training 

2.535 31.691 31.691 2.535 31.691 31.691  1.539 

Hedonic Life-
style 1.052 13.156 44.847 1.052 13.156 44.847  1.413 

Aversive 
Stimulation .966 12.081 56.927 .966 12.081 56.927  1.100 

Overload 
Competition .881 11.012 67.939 .881 11.012 67.939  1.187 
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Extraction Method: Principal Component Analysis. 
a. When components are correlated, sums of squared loadings cannot be added to 

obtain a total variance. 

 
Fig. 5. Screen plot of athletes‘ stress determinants 

The factorial analysis results (see TABLE 6) verified 2 substantial components with the 
value of 44.84%. The first component showed 31.69%, while the second component recorded 
13.15%. The oblimin rotation was confirmed to verify the first and second component of 
factorial analyses. The revolved output indicated the simple structure existence with both 
components referring to the squared loadings numbers and four influential determinants that 
resulted significantly on the first component. Furthermore, the clarification upon first and 
second components relied on the preliminary outputs on athletes‘ influential stress 
determinants scale. However, the first component showed the positive effect, whereas second 
component partially indicated the negative affect which had a weak negative correlation 
between both of them (see TABLE 7). The function of either positive or negative effect of 
Eigenvalue derivation was usable in scales separately. Of this factorial analysis, the 
description of athletes‘ conditional performance might be influential from their fear of failure, 
sadness, anger, frustration, dissatisfaction, increase in the training targets, injury, 
inconvenience, inability to cope with sensory information, and intolerance climates. All these 
sources potentially became athletes‘ stress appearance.  

Table 7. Pattern & Structure Matrix for PCA with The Oblimin Rotation of Two-Component of Ath-
letes‘ Stress Determinants 

Determinants 
Pattern coefficients Structure coefficients Communalities 
1st Compo-
nent  

2nd Compo-
nent 

1st Compo-
nent 

2nd Component  

Aversive Stimulation .639 -.445 N/A -.442 1.000 
Hedonic Lifestyle .574 -.607 N/A -.1000 1.000 
Excessive Exercise 
Training .312 N/A N/A N/A 1.000 
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Overload Competition .561 N/A .766 N/A 1.000 
Note: major loadings for each item were in boldface 
 

Of the overall analyses, this research realized to have limitations. The limitation firstly 
relied on the use of ‗custom-tailored‘ self-rated questionnaire that was considered to be 
subjective by some athletes. Hence, this research suggested identifying some speculative 
fulfillment till the assertive validity and reliability testing were accurately examined. 
Secondly, the limitation accorded with the timely and data entry accuracy regarding athletes‘ 
eligible appropriateness situation conducted any deviation from this practice that might 
corrupt the data. Thirdly, the respondents of this research were entirely young athletes 
engaged in the training center program whose backgrounds might reflect to the multiple 
academic, social, and economic status, hence their understanding levels relating to the 
questionnaire fulfillment might be merely applicable to this cohort and might not be 
generalizable 

4 Conclusions 

Athletes‘ stress factors can be triggered from the internal and external contributions. All 
athletes‘ endeavor and activities daily shall reflect the stress levels which encourage the 
individual athletes to take actions. In this remarkable conclusion, athletes‘ stress levels in 
joining the sports‘ training center program can be verified in low, middle, and high-excessive 
levels. The experience of facing stress stably addresses athletes‘ tendency experiencing in the 
competitive positions of their self-esteem challenges. Stress management in sports leads to 
how the athletes cope, control, and reduce the deliverance of stress‘ negative existence. The 
major determinants of athletes‘ stress backgrounds constitute to the positive and constructive 
expectation among athletes. This means that athletes‘ excessive exercise training, hedonic 
lifestyle, aversive stimulation, and overload competition can be possibly reduced. On the other 
hand, this conclusion empirically record four influential determinants of athletes‘ stress as 
shown in the data analyses. These four determinants significantly stimulate sense of athletes‘ 
self-confidence to gain and maintain their best performance during joining in sports‘ training 
center program. Last but not least, the specially programmed attention towards athletes shall 
be addressed to control their stress levels remain low and manageable, to do with the imagery 
practices becomes adhered, and to observe athletes‘ mental rehearsal continuity prior to 
starting the relevant physical performance.  
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Abstract. This research to determine the level of physical growth and motor 
development on 5th grade students SD Negeri in Pituruh District Purworejo. 
Descriptive quantitative research design was used. The sampling technique used 
Simple Random Sampling. Total respondent were 142 students. The study 
showed that physical growth and motor development were very thin; thin; 
normal; over weight; obese were 3 (2%); 26 (18%); 98 (69%); 13 (10%); 2 
(1%), respectively. The motor development were excellent category; good 
category; medium category were 7 (5%); 32 (23%); 64 (46%), respectively. In 
the category of less than 37 students (26%), and in the category of very less as 
many as 2 students (1%). The conclusion was stated that physical growth in the 
5th grade elementary school in Pituruh District were in the normal category and 
moderate category for the level of motor development. 

Keywords: physical growth, motor development, elementary school 

1 Introduction 

Growth and development of movement in children is a condition where at the age 
of elementary school is very important in influencing the continuity of learning, 
especially in physical education learning. Growth is a process of improvement in 
terms of the size that occurs in someone who is quantitative. While development is a 
process of changing the ability of work organs and changes in functional capacity 
towards more organized [1]. 

Growth and development in children can be measured quantitatively and 
qualitatively, meaning that quantitative measurements can measure growth that can be 
seen visibly in the presence of differences such as height, weight, whereas 
measurements in child development that are not visible invisible but with certain 
criteria can measure motor development, for example cognitive development and 
motor development of children. Measuring the growth and development of children is 
done to see whether children already have the ability or growth in accordance with 
criteria in their age as an evaluation to give meaning to the results that have been 
achieved. 
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Growth and development of children is a complex matter, where many factors are 
influential and interconnected. The influencing factors are internal factors such as age, 
sex, heredity, nutrition, history of disease, as for external factors such as the 
environment, physical activity, food, etc [2]. 

In addition to some of the factors above regarding growth and development in 
each individual, of course there are significant differences, this is influenced by 
differences in the fundamental character of children, for example, during school 
learning hours there are children who are very active in participating in physical 
education and are fond of physical activity, conditioned there are other children who 
are lazy in doing the movement because of hot weather conditions or there are other 
things. This is very influential on the level of child development. 

Childhood is a time when children love to play. This is often found when outside 
school hours or after school after school children spend more time playing. Like 
playing bicycle, running around, playing soccer which is usually done by many boys. 
Unconsciously that the activity will affect the child's motor development. However, as 
technology develops that children prefer to play online, this causes children's life 
patterns to turn into lazy and passive moves. 

Physical growth is very closely related to the motor development of children. 
Motor is a development of controlling body movements through coordinated activities 
between the nervous system, muscles and brain. In motor development there is a 
relation with motor skills both fine and gross motor skills. A child's gross motor skills 
need to be trained and developed at all times with various activities. This 
development allows a child to do things better, including academic and physical 
achievements. 

From the data of the researchers' initial observations, it is known that the 
conditions in the field indicate that the physical growth of elementary school students 
can be seen visibly with a difference, whereas in gross motor development in students 
there is indeed a difference between one individual and another, this is triggered by 
physical activity carried out by students who are different from each other, for 
example when playing, it can be seen that some children actively play outside the 
learning hours, some other children are busy with their respective activities such as 
just sitting around in groups, there are those who are engrossed in enjoying food, 
some who prefer to read books and so on. This affects the motor skills of children, 
children who tend to be active in sports or physical activities will certainly be 
different from children who rarely do physical activities both within the school 
environment and outside the school environment. So that the physical growth and 
motor development of elementary school students can run well, students are expected 
to frequently perform basic movements or perform physical activities [3]. 

The problems discussed are How Big is the Physical Growth Rate and Motoric 
Development of Elementary School Children in Class V in Pituruh District, 
Purworejo Regency. The purpose of this study was to determine how much the level 
of Physical Growth and Motoric Development of Elementary School Children in 
Class V of Pituruh Subdistrict, Purworejo Regency. 
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2 Methods 

2.1 Research design 
 

The method used in this study is a survey test and measurement of physical 
growth and motor development. The research subjects were students of Class V 
Public Elementary Schools in Pituruh Subdistrict, Purworejo Regency. The sample 
came from 10 schools with a total of 142 students, to determine the school by lottery. 

 
2.2 Research instruments 
 

The instruments used were the Anthropometric Test and the Motor Ability Test 
[4]. This test has a reliability of 0.93 and validity of 0.87. The tests include: (1) 
Anthropometric tests: Measurement of height and measurement of weight; (2) Motor 
Ability Test: Agility test (4x10 meter shuttle run), Ball throwing test (Coordination), 
Balance Test, Speed test. 

 
2.3 Data analysis technique 
 

Data analysis techniques used in quantitative research that are used are clear, 
which is directed to answer the problem formulation or test the hypothesis that has 
been formulated [5]. Then the data analysis technique uses the static methods that 
have been available. Data analysis is a percentage and then the results are described. 

3 Results and discussions 

Data on physical growth of students in terms of BMI (body mass index), it can be 
seen on table 1 and Fig 1, that of the 142 students consisting of 3 students (2%) 
included in the category of "very thin", "thin" category 26 students (18%), "normal" 
category "98 students (69%), in the" fat "category of 13 students (10%), and in the" 
obesity "category by 2 students (1%). 

Table 1.   Description of physical growth. 

Categories Interval Frequency Percentage 
Very thin < -3 SD 3 2% 
Thin -3 SD to <-2 SD 26 18% 
Normal -2 SD to1 SD 98 69% 
Fat > 1SD to2 SD 13 10% 
Obesity > 2 SD 2 1% 
Total  142 100% 
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Fig. 1. Physical Growth. 

The results of the number of 142 students in motor development students can be 
seen on table 2 and Fig. 2, consisted of 7 students (5%) had motor development in the 
excellent category, good category 32 students (23%), medium category 64 students 
(46%), in the category of less 37 students (26%) %), and very few categories as many 
as 2 students (1%). 

Table 2.   Description of motor development. 

Categories Interval Frequency Percentage 
Very good ≥229,17 7 5% 
Good 209,72-  229,16 32 23% 
Medium 190,27-209,71 64 45% 
Low 170,82-190,26 37 26% 
Very low ≤170,81 2 1% 
Total  142 100% 

 

 
Fig. 2. Motor development. 

From the results of the study showed that physical growth in terms of body mass 
index showed a dominant result that is normal. At the age of primary school on 
physical growth both men and women begin to experience significant growth this will 
continue to develop according to age. Children said to be normal means that the 
pattern of food consumption such as the nutritional intake received by children 
already fulfilling offspring also affects the level of physical growth in children [6]. 
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For physical growth at primary school age can be influenced by other factors 
such as age, gender, illness, economic conditions, living environment, etc. In motor 
development from the results of the study showed that the results obtained are 
moderate. This relates to physical activities carried out by each student both during 
Physical Education hours and outside school hours. Other factors that can affect 
physical activity are environmental factors, especially in the school environment also 
affect student activities when students do activities at school. Lack of adequate 
facilities and infrastructure is also an obstacle for students to be able to carry out 
activities optimally. For example, the condition of the field or playing equipment will 
affect the activities of children, so that children's school space is limited and not 
optimal. Outside the school environment (residence) also affects the level of motor 
development of children [7]. 

The majority of students at leisure or after school hours are widely used for 
leisure and only a few students who often do physical activity (exercise). In addition, 
with the development of technology, causing students to use it more excessively, this 
has become one of the factors causing the low level of students doing physical 
activities. the habit of children playing games, watching TV [8]. 

This study only confirms that physical growth and motor development are very 
influential on the continuity of students in learning physical education and influential 
in achieving student achievement, for that it needs to be considered in the process of 
growth and development of children. 

4 Conclusion 

The conclusion of the study was that physical growth in the fifth grade 
elementary school in Pituruh District was included in the "normal" category and for 
the level of motor development included in the "moderate" category. 
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Abstract. Postpartum hemorrhage can be prevented by administration of oxy-
tocin. However, oxytocin electrostimulator corset was needed to keep uterus 
contracting effectively because of relatively short half-life of oxytocin. A quasi-
experimental research design with time series was conducted at Gunung Sari 
Health Center, West Lombok, Indonesia on 40 giving birth women by consecu-
tive sampling technique. The study objective was to determine oxytocin elec-
trostimulator corsets effect on 24 hours postpartum maternal blood volume. 
There were differences in the average blood volume in 6 hours postpartum, 12 
hours postpartum, 18 hours postpartum, 24 hours postpartum and total blood 
volume in 24 hours postpartum between control and intervention group 
(p<0.05).  However, the average bleeding volume was no difference between 
stage III and 2 hours postpartum. The use of oxytocin electrostimulator corset 
can reduce maternal blood volume within 24 hours postpartum. This research 
was expected as reference for the postpartum hemorrhage prevention. 

Keywords: corset, electrostimulator, oxytocin, postpartum hemorrhage 

 

1 Introduction  

Postpartum hemorrhage is a blood disorder after a 500 ml vaginal delivery[1] that 
causes an increased risk of infection, Sheehan's Syndrome and even failure of lacta-
tion[2–6]. Based on Meng's Chen et al., Research showed that message to the uterus 
combined with administration of oxytocin to MAK III care did not give effective add-
ed benefits and was not a step needed to prevent postpartum hemorrhage so that mid-
wives could take time for other work[7]. Oxytocin also has a relatively short half-life 
of 4-10 minutes to keep the uterus steady. Effective contraction requires ongoing inter-
vention[8]. In the research of Anggorowati et al., Showed that oxytocin stimulation can 
be done using engineered tools such as electrostimulators using Digital Massager of 
Oxytocin (DMO). DMOs can be practiced on postpartum mothers in any situation as 
long as they are conscious. DMO tools are simple, can be practiced independently and 
managed by themselves. The average oxytocin in postpartum women on the first day 
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given DMO was 353.58 ng / ml and showed that the maternal oxytocin hormone was 
in the normal category[9]. The use of a tight back corset will put pressure on the ab-
dominal so that when doing the movement will reduce intra-distal pressure to 30%, so 
that the muscles of the lumbar will be more relaxed, so that spasm is reduced, muscle 
stability will be achieved. 

2 Subjects and Method 

2.1 Study Design 

This type of research is a quasi-experimental research with a time series re-
search design. This research was conducted in January-February 2020 at the Gunung 
Sari Health Center in West Lombok. 

2.2 Population and Sample 

The population in this study were all women giving birth at Gunung Sari Health 
Center, West Lombok Regency. The sample in this study were mothers who gave birth 
to vaginal birth at the Gunung Sari Health Center. Determination of the research sam-
ple is done by using consecutive sampling which is a way of taking samples by select-
ing samples that meet the research criteria until a certain period of time so that the 
number of samples is fulfilled. subject minimally met. Where respondents in odd order 
are grouped in the intervention group, while respondents in even order are grouped in 
the control group. The sample in this study was chosen based on the following criteria. 
a.  Inclusion criteria 

1)  Mothers who are willing to be respondents 
2)  Mother giving birth vaginal 
3) The mother does not have an allergy to the underpad and pads provided by the 

researcher 
4)  Mothers whose parity is ≤ 4 

b.  Exclusion criteria 
1) Women with complications that cause the need for operative measures such as 

vacuum, extraction of forceps or sectio caesarea. 
2) Women who experience complications such as placental retention, uterine ato-

ny, uterine inversion, placental rest, uterine tears. 
 

So the sample in the intervention group were 20 samples and the control group 
were 20 samples so that the total number of intervention and control samples was 40 
samples. 

2.3 Study Variables 

The independent variable in this study was the back corset 
oxytocin electrostimulator in the intervention group compared with 
oxytocin message in the control group. While the dependent variable is maternal 
blood volume 24 hours postpartum. 
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2.4 Operational Definition of Variables 

The oxytocin electro stimulator back corset which is an independent variable is 
a therapeutic tool for stimulating oxytocin using low-frequency electricity at points 
BL 17 and BL 18 with a duration of 20 minutes which is packaged simply in the form 
of a back corset. Blood volume which is the dependent variable is blood volume 
measured from the third stage of labor until the first 24 hours postpartum. Blood 
volume is measured by calculating the difference in the wet and dry weight of the 
blood absorption media, where 1 gram is equal to 1 ml of blood. Weighing blood 
volume with a digital scale and observing it with SOP’s and observation sheets. Blood 
volume results in ml units with a ratio measurement scale. For age, parity and 
hemoglobin level, interviews were conducted using a questionnaire. 

2.5 Study Instruments 

This research was conducted using instruments in data collection such as: 
1. Blood volume measuring devices with a digital scale with the brand DNG Kitchen 

Scale AB 01. 
2. Respondent questionnaire that became the study sample. 
3. Standard Operational Procedure (SOP) measurement of maternal blood volume 24 

hours postpartum by gravimetric method. 
4. Observation sheet 24-hour postpartum maternal blood volume measurement re-

sults. 
5. Oxytocin electrostimulator back corset 

The oxytocin electrostimulator back corset was modified from the Multi-
Functional Dual-Output Massager Model JY-A818. 

2.6 Data analysis 

This univariate analysis looks at the frequency distribution of data: age, parity 
and hemoglobin levels. This analysis takes the form of a frequency distribution and 
then narrated by the results of research that has been done. The research data were 
tabulated for further analysis using SPSS for bivariate analysis. Prior to the analysis 
test, the data normality test was carried out using Sapiro Wilk and to decide the differ-
ence in average bleeding at each measurement time interval, the Independent Sample 
T-Test. 

2.7 Research Ethics 

This study pays attention to ethical aspects such as Informed Concent, Anonimi-
ty, Confidentaly, Equality, Benefecience, Respect of Human Dignity and Justice. This 
research was conducted after the Ethical Clearance proposed by researchers was ap-
proved by the Health Ethics Committee of the Mataram Health Polytechnic Number: 
LB.01.03 / 1.1 / 906 / 2020 on January 2, 2020. 
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3 Results 

3.1 Sample Characteristics 

Table 1. Homogeneity Test Characteristics of Respondents 

 
Variabel 

Kelompok 
p-value Intervensi Kontrol 

Mean ± SD Mean ± SD 
Age 30,1   6,42 26,55   6,32 0,753 
Parity  2,60   1,046 1,90   0,912 0,275 
Hemoglobin Levels 12,05   0,821 12,03   0,898 0,402 

 
Based on table 1 about the characteristics of the respondents interpreted in the in-

tervention group that is the most statistically aged at the ideal reproductive age of 20-
35 years as many as 16 people (80%), while the control group more than 20-35 years 
as many as 17 people (85%). On parity characteristics, multiparity tended to be higher 
than primary found 17 people (85%) in the intervention group while the control group 
12 people (60%). For the characteristics of dominant hemoglobin, respondents had HB 
11-11.9% with a well-balanced number of 11 people (55%) in the intervention and 
control groups. 

Based on table 1 the average age is 30.1 years, parity 2 to 3 and Hb level is 12.05 
gr%. The frequency distribution of the characteristics of the control group had an aver-
age age of 26.5 years, an average parity of 1 to 2 and a Hb level of 12.03 gr%. After 
the levene test was carried out on the characteristics of age, parity and Hb levels, p-
value> 0.05 means that the respondents of the two research groups were homogeneous, 
so it can be concluded that there were no differences in characteristics between the two 
groups. 

3.2 Bivariate Analysis 

Data normality test results of measurement of bleeding volume using Shapiro-
Wilk due to the number of respondents <50, a data distribution is said to be normal if 
the value of p> 0.05. This normality test uses SPSS version 16. Results of normality 
test data on total blood volume 24 hours postpartum on the third stage measurement, 2 
hours postpartum, 6 hours postpartum, 12 hours postpartum, 18 hours postpartum, 24 
hours postpartum and total blood volume and the difference in each measurement ob-
tained p-value significance value> 0.05 or normal distribution of data distribution, so 
to test the hypothesis used the Independent Sample T-Test. However, the measurement 
of 6 hours postpartum obtained a significance value of 0.015 (p-value <0.05) or distri-
bution of data that was not normally distributed, then carried out a transformation of 
the data and obtained a significance value of 0.210 (p-value> 0.05) or normal distribu-
tion data so parametric test is carried out using the Independent Sample T-Test as well. 
To compare the p-value of the bleeding volume between each group, the Independent 
Sample T-Test was performed which has been described in the table. In addition, it can 
be seen that maternal blood volume at 6 hours postpartum, 12 hours postpartum, 18 
hours postpartum, 24 hours postpartum, and total maternal blood volume in 24 hours 
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postpartum in the intervention and control groups obtained p values <0.05, which 
means Ho rejected. It can be concluded that there are differences in average maternal 
blood volume at 6 hours postpartum, 12 hours postpartum, 18 hours postpartum, 24 
hours postpartum, and total maternal blood volume in 24 hours postpartum between 
the intervention group given the back corset oxytocin electrostimulator with the control 
group provided given oxytocin massage. The volume of bleeding in mothers who were 
given the back corset oxytocin electrostimulator had lower mean bleeding than those 
who were given oxytocin massage on each measurement. Measurement of maternal 
blood volume at stage III, 2 hours postpartum and the difference between the results of 
each measurement time interval obtained p value> 0.05, which means there is no dif-
ference in the decrease in maternal blood volume between the intervention group and 
the control group at stage III, 2 hours postpartum and the difference the results of each 
measurement time interval. The results of the measurement of bleeding volume in the 
first 24 hours postpartum in the intervention and control groups can be seen in Figure 
4.1. 

 
 

 
Fig. 1. Comparison of 24-hour bleeding volume Postpartum in the Intervention  Group 

and Control group 

Based on graph 4.1 above, it can be seen that the volume of bleeding in both 
groups experienced a significant downward trend starting from 2 hours postpartum 
and continuing to decrease to 24 hours postpartum. The average blood volume in the 
control group was higher than the average blood volume in the intervention group in 
each measurement. Blood volume tends to have a trend that decreases slowly until the 
next measurement. 

The average total bleeding volume in the intervention group was 386.03 ml with 
a minimum volume of 311.47 ml and a maximum of 468.99 ml. The intervention 
group had lower average bleeding than the control group at each measurement. In the 
control group the average total bleeding volume was 434.25 ml with a minimum vol-
ume of 327.81 ml and a maximum of 507.78 ml. The bleeding volume at the first 
measurement is the most bleeding volume compared to the bleeding volume at other 
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observation time intervals because the bleeding originates from the placental implan-
tation site. 

At 2 hours postpartum, the bleeding volume was reduced to 55.46% from the 
measurement at the third stage in the intervention group. Bleeding volume tends to 
experience a significant decrease in stage III towards 2 hours postpartum. At the next 
measurement at 6 hours postpartum, blood volume was reduced in the range of 
47.07% from the previous measurement at 2 hours postpartum. At 12 hours blood 
volume was reduced in the range of 45.90% from measurements at 6 hours postpar-
tum and at 18 hours blood volume was reduced at around 23.74% from previous 
measurements at 12 hours postpartum. At 24 hours postpartum bleeding decreased to 
49.84% from the previous measurement in the intervention group. 

The bleeding volume also continued to decrease slowly in the control group. At 
2 hours postpartum, the bleeding volume decreased to 52.96% from the time of the 
third stage in the control group. Bleeding volume tends to experience a significant 
decrease in stage III towards 2 hours postpartum. At the next measurement at 6 hours 
postpartum, blood volume was reduced in the range of 45.66% from the previous 
measurement at 2 hours postpartum. At 12 hours blood volume was reduced in the 
range of 46.33% from measurements at 6 hours postpartum and at 18 hours blood 
volume was reduced considerably in the range of 25.66% from previous measure-
ments at 12 hours postpartum. At 24 hours postpartum bleeding was reduced by 
47.69% from the previous measurement in the control group.  

The trend of blood volume in both groups has decreased. Blood volume contin-
ues to decrease slowly until the next measurement. This can be seen from the calcula-
tion of the difference in the measurement of blood volume at each time interval of 
observation. In the difference between the first measurement ie stage III and 2 hours 
postpartum there was a decrease in blood volume which was very much around 
55.46% in the intervention group and 52.96% in the control group and in the 18 hours 
and 24 hours postpartum there was a decrease in blood volume around 49.84 % in the 
intervention group and 47.69% in the control group. It can be concluded that the 
greatest decreasing trend in bleeding is in the intervention group given the back corset 
oxytocin electrostimulator. 

 

4 Discussion 

In this study, p-value> 0.05 showed that there was no difference in the average 
bleeding volume at stage III, 2 hours postpartum and the difference in blood volume at 
each interval of measurement time. At the time of the first measurement, the bleeding 
volume was relatively more than the following measurements because the blood ves-
sels which were the source of bleeding were still open and in the third stage both the 
intervention group and the control group had not been given any intervention. As ex-
plained earlier that the source of bleeding in the normal delivery process comes from 
the former site of placental implantation and laceration of the birth canal which makes 
the two groups have an average blood volume that is not much different. 

The average amount of bleeding after the placenta was given an injection of oxy-
tocin was 185.5 ml while the amount of bleeding that was not given oxytocin injection 
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was 229.5 ml. In this study the amount of bleeding during the third stage in the inter-
vention group was 197.5 ml and the control group was 215.1 ml, where both groups 
were given oxytocin injection. The study of 10 women showed an increase in plasma 
oxytocin concentration after being given oxytocin at the time of birth of the placenta. 
In stage III there is a sudden reduction in metabolism due to the release of the placenta, 
where the placenta is the main source of oxytocin. As a result of the release of the pla-
centa, the hypothalamus is stimulated to produce the hormone oxytocin. In addition, 
the hormone oxytocin can be produced through stimulation of oxytocin stimulation, 
one of which is by electrostimulator[10]. 

In this study blood volume at 2 hours postpartum obtained an average of 87.96 ml 
intervention group and 101.17 ml control group. There was no significant difference in 
maternal blood volume 2 hours postpartum between the intervention and control 
groups. This is because in the second measurement, the opened blood vessels have 
closed with uterine contractions and also stitching of the birth canal tear. As a result, 
there is a very significant decrease in bleeding volume in this second measurement. 
Naturally, the uterus will undergo a process called uterine involution in which the size 
of the uterus will gradually shrink in reference to its original size before pregnancy. 
This involution process occurs by making the uterus contract so that the opened blood 
vessels from the placental release gradually close and the bleeding decreases. The ef-
fectiveness of uterine contractions needs to be maintained because bleeding can occur 
at any time.33 This is in line with Chilmawati's[3] study that the amount of bleeding 
that is considered normal at stage 4 is 250 ml, usually 100-300 ml. This theory is 
strengthened by the results of Sarli et al's[11] study which states that the average 
amount of bleeding is 247.06 ml and Rahmawati's study was 252.50 ml in the control 
group who did not get any intervention at 2 hours postpartum[12]. 

In this study the results of blood volume measurement based on measurement 
time at 6 hours postpartum, 12 hours postpartum, 18 hours postpartum, 24 hours post-
partum and total bleeding for 24 hours obtained p value <0.05 which means that there 
are differences in all measurements in the intervention group and control group. Bleed-
ing that was considered normal in the first 6 hours of postpartum was 1 bandage or as 
many menstrual blood came out.8 In this study blood volume in the intervention group 
was 46.55 ml and 54.97 ml in the control group so the bleeding volume was still con-
sidered normal. In addition, it was also obtained the difference in value based on the 
time of measurement in each group where in the second measurement difference ie 
from 2 hours and 6 hours postpartum there was a very large decrease in blood volume 
around 55.46% in the intervention group and 52.96% in the group control. At meas-
urements at 12 hours, 18 hours and 24 hours the volume of bleeding tends to decrease 
consistently at subsequent measurements. At 12 hours blood volume was reduced by a 
range of 45.90% from the 6 hour postpartum measurement and at 18 hours blood vol-
ume was reduced at around 23.74% from the previous measurement at 12 hours post-
partum in the intervention group while for the control group at 12 hours the blood vol-
ume was reduced in the range of 46.33% from the measurement at 6 hours postpartum 
and at 18 hours the blood volume was reduced considerably in the range of 25.66% 
from the previous measurement at 12 hours postpartum. The reduction in blood vol-
ume is less because of 40 respondents there were 3 respondents in the intervention 
group and 3 respondents in the control group who experienced an increase in bleeding 
volume from 12 hours to 18 hours. 
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An increase in the volume of bleeding in women who received standard care at 
certain observation time intervals even though it was not significant. Postpartum hem-
orrhage that causes death is not always bleeding at once in large quantities but can 
occur little by little but continuously the amount sometimes does not cause suspicion. 
Three out of five cases of maternal death due to bleeding are caused by suboptimal 
routine observations during the puerperium, therefore, the patient needs to be observed 
closely, appropriate action is taken immediately and the diagnosis is made early[8]. 

At 24 hours postpartum bleeding decreased to 49.84% from the previous meas-
urement in the intervention group and reduced to 47.69% from the previous measure-
ment in the control group. This shows that the application of the oxytocin electrostimu-
lator back corset can reduce the volume of postpartum hemorrhage because it is able to 
keep the uterus contracting effectively as research results by Anggorowati et al., Which 
states that the average oxytocin in postpartum women on the first day is 353.58 ng / ml 
engineered oxytocin stimulation such as Digital Massager of Oxytocin (DMO) shows 
that the maternal oxytocin hormone is in the normal category[10]. In addition, 24 hours 
postpartum the mother has mobilized to facilitate blood flow into the uterus so that 
uterine contractions will be good and uterine fundus will become hard and smooth out 
blood and residual placenta. Where early mobilization is an immediate activity that is 
carried out as soon as possible after a few hours of rest by moving from the mother's 
bed in normal labor. 

The average total bleeding volume in the intervention group that was given an 
oxytocin electrostimulator back corset was 386.03 ml with a minimum bleeding vol-
ume of 311.47 ml and a maximum of 468.99 ml. The average total bleeding volume in 
the control group was 432.25 ml with a minimum bleeding volume of 327.81 ml and a 
maximum of 507.78 ml. The intervention group had an average lower total bleeding 
volume than the control group that could be affected by the respondent's age, parity 
and Hb levels at delivery. 

Based on table 4.1 regarding the characteristics of respondents interpreted in the 
intervention group has an average age of 30.1 years and the control group has an aver-
age age of 26.5 years. Age at risk (<20 years or> 35 years) has a 3.7 times greater risk 
of experiencing postpartum hemorrhage than mothers who are not at risk (20 to 35 
years). The safest age is between 20 - 35 years because at that time the woman was in a 
healthy reproductive period [13]. In addition, in this study the average parity in the 
intervention group 2 to 3 and the control group had an average parity of 1 to 2. The 
magnitude of risk 2 , 4 times greater parity at risk (1 or> 3) to experience postpartum 
hemorrhage than parity at no risk (2 - 3) [13]. Parity greater than 4 has uterine muscle 
stretched more frequently so that the walls are thinner and contractions are weaker 
[14]. Mothers giving birth with Low Hb can decrease Hb faster if bleeding occurs. In 
this study, the average Hb level was 12.05 gr% in the intervention group and the Hb 
level was 12.03 gr% in the control group. Anemic maternal women have a risk of 17.6 
times for postpartum hemorrhage compared to mothers who are not anemic because of 
uterine disability which is a direct cause of atonia [15]. 

This study is in line with the results of Diah et al's study in which 24-hour total 
bleeding volume in the 509.80 ml intervention group was given acupressure and moxi-
bustion while 596.65 ml in the control group was only given acupressure only. How-
ever, the results of his study show that the combination of acupressure and moxibus-
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tion can reduce the volume of blood loss at each interval of observation but cannot 
prevent postpartum hemorrhage that occurs immediately after birth of the placenta [8]. 

In addition, the difference in decrease in blood volume with a p-value> 0.05 was 
obtained which showed no difference in the decrease in blood volume between the 
intervention group and the control group at each time interval of measurement. Where 
the intervention group had a difference in a decrease in blood volume higher than the 
control group. However, the uterus will naturally undergo a process called uterine in-
volution in which the size of the uterus will gradually shrink to its original size before 
becoming pregnant. This involution process occurs by making the uterus contract so 
that the blood vessels that open due to the release of the placenta gradually close and 
the bleeding decreases. The effectiveness of uterine contractions needs to be main-
tained because bleeding can occur at any time [8]. 

Massage stimulation using an electrostimulator back corset will trigger contrac-
tion of smooth muscle in the uterus. Actin and myosin bonds are strengthened by the 
release of the hormone oxytocin so that uterine contractions get stronger and the pro-
cess of uterine involution is better. The hormone oxytocin compresses blood vessels 
and helps the process of hemostasis. The contractions and retractions of the uterine 
muscles also reduce the blood supply to the uterus. This process helps reduce placental 
implantation scars and reduces bleeding [16]. Back corsets are also able to support the 
back and abdominal muscles after pregnancy and offer comfort to the mother, help 
shrink the uterus, pull back the abdominal wall muscles and reduce the space for fat 
deposits. Postpartum mothers who wear corsets can get a little compression in the ab-
dominal tranversus muscle so that it supports the abdomen and lumbopelvic region 
[17]. 

The results of this study are in line with research conducted by Cunningham that 
the abdominal wall muscles function as a stabilizer (brace) so that the force reaching 
the abdominal wall will be reflected back and will increase intra-abdominal pressure 
and then will increase the thrust into the uterine cavity. This is what drives lochea fluid 
out through the vagina, a decrease in the uterine fundus and a good uterine involution 
process [18]. In addition, the back corset oxytocin electrostimulator uses a spike-
exponential monophase pulse shape having an effective voltage that is much smaller 
than its peak voltage. This causes the effective current produced by the electrostimula-
tor to be small, so that it can meet the safety standards of medical instrumentation [19]. 
In addition, this tool has a DC voltage of 4.5 volts which is included in the normal 
range because at this voltage the impulse response is relatively stable [20] because 
when the energy level is given above the threshold energy there is an overall action 
potential, but if the energy is below the threshold energy there is no action potential 
[13]. 

On the back corset the oxytocin electrostimulator frequency setting is related to 
the purpose of the use of electrostimulator [20]. The recommended setting that can be 
used is the high frequency of 100 Hz [21], and this tool has a frequency of 1-330 Hz 
which can be adjusted according to patient needs. This electrostimulator also complies 
with medical device safety standards by having an effective current below 5 mA be-
cause the higher the amplitude given means that also increases the electrical energy 
sent into the body [19]. 
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5 Conclusion 

The use of oxytocin electrostimulator back corset as an effort to prevent the po-
tential for postpartum hemorrhage that has been described, it can be concluded that 
there are differences in maternal blood volume at 6 hours postpartum, 12 hours post-
partum, 18 hours postpartum, 24 hours postpartum and total blood volume in 24 hours 
postpartum in the intervention group and the control group with a p-value <0.05 with 
the average blood volume of the intervention group lower than the control group at 
each measurement time interval. 
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Abstract.The purpose of this study is in order to respond to universal challeng-
es to discuss effective assessment designs by utilizing new technologies in 
physical education. This study was conducted on PE teachers, students, and 
parents, by taking into account their experiences in using application products. 
The methods used to support the development process: (1) Determine content; 
(2) choose an apps platform; 3) Design product; (4) Test the Prototype. Results 
in this study are the design of mobile application products to improve students 
in physical education lessons. The prototype was evaluated by parents, students, 
and PE teachers as users. Conclusion is smartphone applications may be an in-
novative medium for intervening in change and students' abilities in learning 
physical education. This research can be made as a basic for further research to 
create a mobile application in physical education. 

Keywords: mobile application, learning outcomes, physical education, authen-
tic assessment 

1 Introduction 

Mobile technologies are one of the most popular things today. Various 
groups ranging from workers until students have used it. However, there are 
still many teachers who do not yet know about how mobile technologies can 
affect the learning outcomes. This will be a big problem if not addressed, be-
cause the teaching practice of teachers is greatly influenced by their under-
standing and skills [1]. Providing an authentic assessment is one of the huge 
problems that are still faced by physical education teachers. How to determine 
the learning objectives have been achieved, what competencies that students 
must master in physical education, until how they must provide continuous and 
appropriate assessment to students, are problems that must be resolved by 
physical education teacher[2]. Assessment that refers to the process is very 
important because the teacher can see how students are able to make decisions 
and assess the best performance in every material they learn.  
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giving feedback is very important in achieving the learning outcomes [3]. How-
ever, there are some problems that still faced by PE teacher, there are: teacher cannot 
provide feedback directly to students at the time, cannot easily report student learning 
outcomes to parents or other teachers, and the teacher also cannot access student per-
formances in class regularly. Some alternative tools and systems databases can do this 
work for now, but it is not simple enough. A laptop with size that is less practical if 
brought while teaching in the field. Therefore, teachers usually use a basic list first on 
paper then send data to the system later. This makes the process slow and 
inefficient[3]. Some studies have tried to promote a model for evaluating learning 
outcomes and giving feedback through technology, by integrating instruments and 
needs analysis in the field. 

Technology plays a role as a tool in education, to advance the relationship be-
tween students and educators, reduce the gaps associated with finding support re-
sources in learning, and technology also greatly helps meet the needs of students [4]. 
To compete in this century, teachers must be able to keep abreast of technological 
developments by being able to create, grow, and be able to use innovative mobile 
technology, to make education more sophisticated and modern accessible to anyone 
and at any time. [5]. Very important to know,  because an effective Learning envi-
ronment with technology is created by people, not technologies. Teachers and stu-
dents who are aware of this development then will issue and want to use it, so they 
can change and enhance their educational experience in the current era of technologi-
cal development [6]. 

Mobile application technology is not only used to achieve maximum learning 
outcomes, but also used as a provider of data information available at any time. Mobil 
application technology is considered as a practical and easy alternative to carry any-
where.  Related with the description, this study supports to overcome the problem by 
supporting mobile applications to improve learning outcomes. Practically, found in 
the MGMP Junior High School, Physical Education teacher association. With detailed 
procedures, the prototype was tested, while its validation was carried out by the ques-
tionnaire filling method. This study will consider case study research where the re-
search will be the basis for further improvement and development. 

2 Related Studies 

2.1 Developing a digital assessment in senior secondary physical education  
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This study was conducted to inform the development of Physical Education in 
Western Australia incorporating practical and / or performance dimensions. This re-
search investigates various types of authentic digital assessments that can be im-
proved for implementation across countries in an easy and inexpensive way. the pur-
pose of this study is to provide insight into physical education teachers to be able to 
design authentic assessment tasks to be able to see student achievement. The result of 
this study, students like the way in which the 'practical' and 'theoretical' aspects are 
combined in the assignments given by the teacher in physical education. PE teacher 
agrees to be able to design authentic assessment tools that are in line with the teacher's 
pedagogical abilities. and the tools expected to be able to assess students' knowledge 
and skills. [2]. 

 
2.2 Development of Smartphone Applications for Nutrition and Physical Activity 
Behavior Change 
 

This study discusses four applications that aim to modify lifestyle behaviors as-
sociated with weight gain, physical activity, and consumption of foods, fruits, vegeta-
bles, and drinks with sugar sweeteners. Requires 18 months to develop this applica-
tion. after it was finished, the application was tested on 10 subjects, and various re-
sponses were obtained including the slow speed of the application network due to the 
dependence on the Internet connection which was the main problem identified by the 
research team. Smartphone applications can be an alternative tool that can change a 
person's healthy behavior, while still paying attention to the number of subjects tested 
and the strength of the network connection, as well as the app's feasibility to be used 
for a long period. [7]. 

 
2.3 Instructional Tools for Online Physical Education: Using Mobile Technolo-
gies to Enhance Learning 

 
The results of this study, explained that the use of applications or technology in 

education has not fully reached the point of maximum benefit, instead it gave rise to 
negative results. one of them is the lack of an effective and efficient system. so It is 
necessary to become a particular focus of future researchers, that how to design a 
technology application that can indeed provide an effective and efficient element is 
very important. do not let the application developed in the context of physical activity, 
it actually causes the saturation of the students in their activities. so there needs to be 
a synchronization between the concept of content, and the expected outputs in design-
ing an application concept in terms of observing a person's behavior or physical activ-
ity. [8]. 

3 Research Design 
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Design and development are used in this study. We define this research as a 
"systematic study of the design, development and evaluation process with the aim of 
establishing an empirical basis for creating new and improved learning products and 
tools as well as models that govern the development of learning systems especially in 
physical education.”[9]. The questionnaire through the Google form is used to collect 
data filled in by users or test subjects. This questionnaire is used to discuss the opin-
ions of physical education teachers, students and parents on the use of smartphones 
and the design of mobile applications to support physical education learning. Descrip-
tive statistics are used to illustrate participants and design the applications they will 
use. Describing quantitative data done to explore the perspectives of physical educa-
tion teachers, students, and parents perspectives on the mobile way applications that 
support  student learning and the best ways to apply in practice [10]. 
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3.1 Context of the study 

This focuses study is the developing application design that can be used as an al-
ternative assessment and feedback tool in physical education. The design created 
includes all domains that exist in physical education, namely cognitive, affective, and 
psychomotor. The focus of this study is to develop a prototype design of physical 
education assessment and feedback applications, and test the prototype to users, there 
are; physical education teachers, students, and parents. The main factor that is the 
flagship of this prototype is the involvement of communication between teachers, 
students, parents, and the completeness of the cognitive, affective, and psychomotor 
domains that are in one hand. The expected research results are the existence of sup-
port and positive responses from users to be able to realize the prototype to the next 
research in the future 

 

3.2 Participants 

Participant tests were occurred in two phases. The initial phase ; 15 PE Teachers 
in 15 different junior high schools in Semarang City, Central Java, Indonesia. 15 stu-
dents from grade 7,8, and 9,  and 15 parents. Initial testing is carried out to correct 
usability problems with the initial design, by asking participants to try the prototype 
and carry out the basic tasks that have been set in it. Then they provide comments and 
suggestions via the Google form provided. Then apps modified based on suggestion 
and evaluation from the first test. While the second phase, a retrial was conducted on 
30 PE teachers, 30 students, and 30 parents. By providing a prototype link for use the 
prototype, and all of the participants would give an evaluation, suggestion, also com-
ments using google form provided 

 

3.3 Procedure and survey instrument 

The methods used to support the development process: (1) Determine content; 
(2) choose an apps platform; 3) Design product; (4) Test the Prototype 

 
Stage 1: Determine content 

The first stage of this process involves defining the purpose of this application. 
This is needed to determine what is relevant to assessment and evaluation in physical 
education, specific strategies for cognitive, behavioral, and performance change, visu-
al or graphic design, and potential data to be collected such as: curriculum, quizzes 
for cognitive evaluation, indicators behavior, and skills that must be mastered by stu-
dents. 
Stage 2: Choose an apps platform 

Second stage, the selection platform to be used in this product. This is based on 
the majority of user resources in the Semarang, Central Java, Indonesia. Generaly 
they are familiar and exist in using android smartphones. Ease to use is a priority, then 
based on surveys, application design platforms that are used is android. 
Stage 3: Design product  
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The design focused on ease to use and minimize color combination. BESCOPER 
is the name of the design apps developed in this study, the elements in it are the three 
domains of physical education; Cognitive, Affective, and Psychomotor.  

Following are the appearance designs and contents of BESCOPER apps: 
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Fig.1. Display login menu        Fig.2. Optional menu  
 
 

 
 
 
Fig.3. Display of Quiz (cognitive)    Fig.4. Optional type of Quiz 
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Fig.5. Ranking System        Fig.6. Display for Parents Account 
 

 
 
Fig.7. Display for Students Account   Fig.8.  Display for Teachers Account 
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Stage 4: Test the Prototype 
Testing the prototype is carried out by sending the prototype link to the partici-

pants and sending a google form link to get an assessment from the participants re-
garding the usefulness of the design that was made. The following is a list of ques-
tions used in data collection: 

 
Questions for PE Teachers: 

1) BESCOPER helps teachers provide assessments to students 
2) BESCOPER helps teachers evaluate learning activities 
3) BESCOPER can save the data on the student performance in terms 

of knowledge, behavior, and skills in physical education 
4) BESCOPER makes it easy for teachers to give reports of student 

learning outcomes to parents 
5) Easy to use 
6) Interest in using BESCOPER 

Question for students: 
1) BESCOPER makes it easy to see learning outcomes 
2) BESCOPER facilitates learning in physical education 
3) BESCOPER improves the mastery of knowledge, attitudes, and skills 
4) BESCOPER helps communication with teachers and parents 
5) Easy to use 
6) Interest in using BESCOPER 

 
Question for parents : 

1) BESCOPER helps see children's learning outcomes 
2) BESCOPER facilitates children's learning 
3) BESCOPER controls children's learning outcomes 
4) BESCOPER helps communication with teachers 
5) Easy to use 
6) Interest in using BESCOPER 

Each question has a rating scale range from 1 - 5: 
1: Strongly Disagree 
2: Disagree 
3: Neutral 
4: Agree 
5: Strongly Agree 
In addition, participants were also given the opportunity to provide suggestions 

related to the development of prototype in the future in order to become a suitable 
application to use. 
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4 Result 

The apps design took 2 months including creating a basic database, entering a 
behavior change strategy, including all physical education materials in accordance 
with the national curriculum for junior high school, design selection, and the platform 
used up to the prototype testing stage. Here are the results of the first stage test: 

Table 1. PE Teacher Response on Phase 1 (n=15) 

  RANGE SCORE Percentage Value 
Quest 1 2 3 4 5 SD D N A SA 

1     4 6 5     27% 40% 33% 
2     3 7 5     20% 47% 33% 
3     3 8 4     20% 53% 27% 
4     4 6 5     27% 40% 33% 
5     4 5 6     27% 33% 40% 
6     4 8 3     27% 53% 20% 

Average     25% 44% 31% 

Table 2. Students Response on Phase 1 (n=15) 

  RANGE SCORE Percentage Value 
Quest 1 2 3 4 5 SD D N A SA 

1     4 5 6     27% 33% 40% 
2     3 7 5     20% 47% 33% 
3     4 6 5     27% 40% 33% 
4     4 6 5     27% 40% 33% 
5     3 7 5     20% 47% 33% 
6     3 7 5     20% 47% 33% 

Average     24% 42% 34% 

Table 3. Parents Response on Phase 1 (n=15) 

  RANGE SCORE Percentage Value 
Quest 1 2 3 4 5 SD D N A SA 

1     3 7 5     20% 47% 33% 
2     3 8 4     20% 53% 27% 
3     4 5 6     27% 33% 40% 
4     4 6 5     27% 40% 33% 
5     4 5 6     27% 33% 40% 
6     3 8 4     20% 53% 27% 

Average     24% 43% 33% 
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The following are the results of the prototype user response in phase 1 : 
 

 
 
Fig.9. Percentage Result on Phase 1 (Strongly Agree: get average in 33%) 
 
Based on the results of the Phase 1 test, the highest scores on the Phase 1 test on-

ly reached 31% from teachers, 34% from students, and 33% from parents. These re-
sults need to be improved in the Phase 2 test with modifications previously made 
according to the suggestions of users in the Phase 1 test. Following are the results of 
the data obtained after the Phase 2 test: 

Table 4. PE Teacher Response on Phase 2 (n=30) 

  RANGE SCORE Percentage Value 
Quest 1 2 3 4 5 SD D N A SA 

1     3 7 20     10% 23% 67% 
2     2 10 18     7% 33% 60% 
3     4 15 11     13% 50% 37% 
4     1 11 18     3% 37% 60% 
5       12 18       40% 60% 
6       8 22       27% 73% 

Average     5% 35% 60% 

Table 5. Students Response on Phase 2 (n=30) 

  RANGE SCORE Percentage Value 
Quest 1 2 3 4 5 SD D N A SA 

1       12 18       40% 60% 
2     1 11 18     3% 37% 60% 
3     2 10 18     7% 33% 60% 
4       10 20       33% 67% 
5       5 25       17% 83% 
6       5 22       17% 83% 

Average     1% 30% 69% 

25% 24% 24% 

44% 42% 43% 
31% 34% 33% 

0%

20%

40%

60%

PE Teacher Students Parents

Persentage Result  on Testing 
Prototype: Stage 1  

Neutral Agree Strongly Agree
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Table 6. Parents Response on Phase 2 (n=30) 

  RANGE SCORE Percentage Value 
Quest 1 2 3 4 5 SD D N A SA 

1     1 11 18     3% 37% 60% 
2     3 7 20     10% 23% 67% 
3     1 11 18     3% 37% 60% 
4     2 10 18     7% 33% 60% 
5     4 11 15     13% 37% 50% 
6       10 20       33% 67% 

Average     6% 33% 61% 
 
The following are the results of  prototype user response in phase 2 : 

 
Fig.10. Percentage Result on Phase 2 ( Strongly Agree: get average in 63%) 
 
Based on the data result phase 2, it was found that there were changes in the re-

sponse of users and user ratings of prototype design became more visible. From these 
results it was found that user responses from stage 1 experienced an increase in rat-
ings in stage 2, with the following explanation: 
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Fig.11. Comparison test results from phase 1 and 2 ( Strongly Agree has increase 30%) 
it can be concluded that the users considered the development of BESCOPER 

prototype are very useful and could be a new research in the future, especially regard-
ing the assessment of student learning outcomes in physical education for junior high 
schools, because it was felt to be very helpful to teachers, students and parents in 
monitoring student„s learning outcomes at school. This study was answers the world's 
challenges that the physical education assessment process can be carried out by de-
veloping various types of online-based models. Proven from this prototype test results 
found of support, positive responses, and hopes to be able to use this application are at 
63% in “Good” criteria. 

5 Conclusion 

Based on these results, it can be concluded that users including physical educa-
tion teachers, students, and parents strongly support the development of prototypes, 
and they need that. the importance of monitoring the process of student development 
in learning physical education, especially in the cognitive, affective, and psychomotor 
domains, and ensuring that students achieve learning goals is the primary basis for 
users to support this research. The results showed that the interest of users to be able 
to use this application design is very high, as one of the media for evaluation and 
assessment of physical education that refers to the development of cellular technolo-
gy. 

6 Suggestion 

All activities, testing and data analysis on this study, are makes the researcher be 
able to offer suggestions: Developing prototype for student performance in achieving 
physical education learning goals, is very important to do, because of seeing the inter-
ests and responses of physical education teachers, students and parents that are inter-
ested in to use Android-based application products, or similar cellular technologies. In 
addition, from the results of this study, the research team found that the BESCOPER 
design could support the subsequent development of research stages to become a 
multipurpose application in the future. 
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Abstract. This type of research is quantitative, the subjects of this study 
involved 31 5th grade elementary school students. The targets of the research 
target are health science education teaching materials. This study uses an 
instrument rubric assessment of student activity and learning response 
questionnaire by involving parents in its implementation. After conducting this 
research for one month, and checking through video recordings of student 
activities with parents collected during the activity. The results of data analysis 
in this study show that from the formative class evaluation above the average 
and from the learning data process and product results graphically each learning 
has increased. This shows if digital learning is accepted and understood by 
students. Therefore, digital media was very helpful during the Covid-19 
pandemic outbreak disaster. However, in the future it is necessary to collaborate 
with the world of education and assist parental involvement in digital-based 
learning. 

Keywords: digital learning, students, Covid-19 

1 Introduction 

Developing civilization on the basis of pluralism is a spirit in the culture of the 
archipelago (nusantara). Therefore, the various character of education in Indonesia 
includes three main elements, namely: first, “ing ngarsa sung tuladha” (before becom-
ing a role model); second, “ing madya mangun karsa” (in the middle of the example); 
and third, “tut wuri handayani” (giving freedom by monitoring). This educational 
ideology as outlined by Ki Hadjar Dewantara as a hero of national education[1] 1. 

Elementary school (SD) as part of the stages of basic education is the entrance to 
how the younger generation of civilization is formed. This period is then known as the 
most important period of knowledge transfer in the learning process. Children are 
trained to know the rows of letters and numbers, scientific didactic methodology rec-
ognizing reading and counting applies throughout the world. Education in turn cannot 
be separated from the curriculum. Indonesia itself with a diversity of cultures, ethnici-
ties, religions, and races is unique in the application of teaching materials. The curric-
ulum is a set of material list packages arranged in each subject[2]2. The objectives of 
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the curriculum are 4 competencies: a. Spiritual; b. Social behavior; c. Knowledge; and 
D. Skills. The curriculum currently in effect in Indonesia is K-13 (curriculum in 2013. 
Furthermore, in the implementation of K-13 there are competency standards which 
are indicators of achievements in the teaching and learning process which are divided 
into two: a Basic competence (KD)[3]3: contains indicators of performance in general 
that are applied in the perspective of all subjects, and b. Core competence (KI): con-
tains indicators of focus on achievement in each subject. 

A phenomenon that occurs is that education in the era of disruption such as now 
makes teachers have to adapt to all technological advances, especially after the emer-
gence of the Covid-19 pandemic epidemic throughout the world. Covid-19 or corona-
virus disease 2019 is a disease caused by a new type of coronavirus, Sars-CoV-2, 
which was first reported in Wuhan China on December 31, 2019[4]4. Common symp-
toms caused by Covid-19 by people infected with this virus that will experience 
symptoms such as cough, flu, sore throat, shortness of breath, lethargy and fatigue 
even in some cases patients will experience pneumonia or lung problems. The incuba-
tion period of Covid-19 between the period of contracting the virus and the appear-
ance of symptoms of the disease, is generally estimated to range from 1 to 14 days or 
can be around 15 days. 

The impact arising from this outbreak in the industrial era 4.0 is the existence of a 
new order of life which then relies on digitizing the system. The field of education as 
also affected then transformed to conduct disruption of teaching methods by conduct-
ing online or digital-based educational learning[5]5. This event marked a change in 
the behavior of educators and students in which digital learning which initially only 
became the main distraction in teaching methods in the classroom today amid the 
epidemic of the Covid-19 virus pandemic in 2020 became the main focus. Students 
scattered in 175,090 primary schools in Indonesia must be closed for a time limit that 
has not been determined until when the normal details[6]6. The problem that arises is 
that people are not used to it, especially teachers, students and parents facing the cur-
rent emergency medical situation. Pandemic Covid-19 has made 24,757,561 students, 
and 1,467,461 elementary school teachers in Indonesia to carry out distance learning 
(PJJ) from their respective homes. 

Based on research data from various sources in May 2020, specifically for the 
Papua Province region, the number affected by Covid-19 was 438,038 students and 
16,023 teachers spread in 2,646 elementary schools. Geographically, Papua Province 
consists of 29 Regencies / Cities, with an area of 316,553.07 Km2 (square kilome-
ters), or equivalent to 3 times the area of Java which covers 128,297 Km². Papua's 
relatively unbalanced condition when compared to other provinces in Indonesia in 
terms of infrastructure and technological outreach is also a problem. But in the midst 
of existing limitations, teachers continue to strive to carry out distance learning. 
Based on this situation, the researcher was moved to do real work by making a break-
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through in digital learning in collaboration with grade 5 teachers of SDN Inpres Pe-
rumnas 1 Heram, Jayapura City. The teaching material provided is a combination of 
digital-based learning and material insertion which also touches on a healthy lifestyle 
and educates students and parents in order to overcome Covid-19 transmission. 

As explained earlier, the implementation of KD and IC in elementary schools is 
using an integrated thematic concept, where in the implementation of learning in the 
classroom the teacher uses stories in one or two more interrelated themes between 
subjects. The integrated thematic, taught at grade level 1 to grade 6. Specifically, this 
study focuses on grade 5 grades in primary schools in which there is the theme of 
clean air for health. Researchers and teachers then formulate the media used and focus 
on the right material to be taught. Zoom and whattsap (WA) application media are 
then agreed upon by researchers and teachers to be used in the implementation of 
digital-based learning. Zoom is an application that is easy, inexpensive, does not re-
quire a device that is too difficult, and can load various kinds of people from all over 
the city of Jayapura. In addition, WA media was chosen because it can unite a variety 
of cellular telephone numbers in a group[7]7, coordination in the WA group becomes 
important to ensure the role of parents in mentoring students who participate in this 
learning activity. 

Socially and culturally, another impact arising as a result of the emergence of 
Covid-19 for humans in the future is a change in new behavior or new life. Humans, 
viruses, and the digital world will co-exist well. Social isolation for a long period of 
time is not an effective solution. All sectors including the education sector are very 
beneficial in the presence of this kind of research. So in addition to the efforts that 
researchers have made, it is hoped that there will be other researches that are able to 
provide active solutions in an effort to bring an education sector that adapts to the 
disruption of the developing world. 

2 Method 

This research uses quantitative descriptive positivistic method, which reveals 
facts based on data according to the incident as it happened. Disclosure of facts is 
collected using numerical data (numbers) in answering problems for a phenomenon 
that appears at this time[8]8. This study aims to find the magnitude of the relationship 
between the independent variables with the dependent variable in one research subject 
empirically. Based on the extent and scope of the study, a pre-experimental design 
with a one-shot case study pattern was chosen in the data collection process. The 
treatment in this study was given to grade 5 students at SDN (public elementary 
school) Inpres Perumnas 1 Heram, Jayapura City, Papua Province of Indonesia, who 
carried out learning from their homes during the Covid-19 pandemic. The main sub-
ject of this research is the thematic learning “clean air for health”. There were 31 
students involved as subjects in the study, consisting of: 17 boys and 14 girls. The 
implementation of this research is from March to April 2020. This study provides 
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interaction between students, teachers, researchers, and parents, where the zoom ap-
plication is used when face-to-face giving teaching material, and WA media contains 
instructions, and information and communication interactions between parents and 
teachers. Thematic integrated in this study is “clean air for health”, and is divided into 
3 segments, including: (1) Sub-theme one: the way the body processes clean air; (2) 
Sub-theme two: the importance of clean air for breathing; and (3) Sub-theme three: 
maintaining the health of human respiratory organs. This study uses two instruments, 
namely: (1) Formative Evaluations in Online Classes (FEOC); and (2) Rubric of stu-
dent performance learning outcomes assessment. 

This study uses descriptive statistical analysis techniques. This is done to de-
scribe the effectiveness of learning based on the criteria indicators that have been 
prepared. Descriptive statistics explain facts that occur based on data, then the find-
ings that occur in research are translated into languages that provide justification. The 
following is the range of scores and categories in formative class evaluation: (1) 
≥2.77 (excellent); (2) 2.55-2.76 (good); (3) 2.34-2.57 (moderate); (4) 2.15-233 (poor); 
(5) ≤2,14 (very poor) [30]. Next is the conversion score of the process components 
and student learning products: (1) 91-100 (excellent); (2) 76-90 (good); (3) 61-75 
(moderate); (4) 51-60 (poor); (5) <50 (very poor)[9]9. Then, to determine the success 
of the study used interpretations of learning analysis using a cluster of qualitative 
sentences in the form of: (1) 81% -100% (excellent); (2) 75%-85% (good); (3) 65% -
74% (moderate); (4) 55% -64% (poor); (5) <54% (very poor)[10]10. 

3 Results and Discussion 

The results represent exposure to the data that researchers have found and ob-
tained from subjects, the description can be presented in the form of four data points 
as follows:  

Based on the formative class evaluation data filling which aims to obtain student 
response data on the application of the learning model, this questionnaire contains 
several elements: results, volume, method, and cooperation. The first learning activi-
ties carried out on Monday 30 March 2020 obtained the following questionnaire data 
for students: (1) The results component consists of 3 questions with an average score 
range of 2.19; (2) Volition component consisting of 2 questions with an average range 
of scores is 2.58; (3) Component method which consists of 2 questions with a range 
of average scores is 2.34; and (4) Cooperation component consisting of 2 questions 
with an average range of scores is 2.47. Overall average range of scores in the first 
learning is 2.37, which means moderate;  

The first learning activities that were held on Monday, April 6, 2020 obtained the 
following questionnaire data for students: (1) The results component consists of 3 
questions with an average score range of 2.59; (2) Volition component consisting of 2 
questions with an average range of scores is 2.58; (3) Component method which con-
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sists of 2 questions with a range of average scores is 2.60; and (4) Cooperation com-
ponent consisting of 2 questions with an average range of scores is 2.58. Overall the 
average range of scores in the first learning is 2.59, which means included in the good 
category. 

The first learning activities that were carried out on Monday, April 13, 2020 ob-
tained the following questionnaire data for students: (1) The results component con-
sists of 3 questions with an average score range of 2.84; (2) Volition component con-
sisting of 2 questions with an average score range of 2.79; (3) Component method 
which consists of 2 questions with a range of average scores is 2.35; and (4) Coopera-
tion component consisting of 2 questions with an average range of scores is 2.60.  

Table 1. Process and Product Learning Data 

Activity Product Category 

1 

Beginning of learning (A) 64,19%  
Learning process (B) 66,78% 
End of learning (C) 71,94% 

X  67,64% Moderate 

2 

Beginning of learning (A) 73,60%  
Learning process (B) 77,04% 
End of learning (C) 79,08% 

X  76,57% Good 

3 

Beginning of learning (A) 79,83%  
Learning process (B) 80,27% 
End of learning (C) 82,51% 

X  80,87% Good 

Source: Research Data for 2020 
 
Based on the data in Table 1., it can be explained as follows: (1) The first learn-

ing that was carried out on Monday 30 March 2020 obtained data that: component A 
with an average percentage of learning was 64.19%, component B with an average 
percentage of learning was 66.78%, and component C with an average the average 
percentage of learning is 71.94%. As a percentage of the final average in the first 
learning is 67.64%, which later in this study belongs to the moderate category; (2) 
The second learning that was carried out on Monday, April 6, 2020, obtained data 
that: component A with an average percentage of learning was 73.60%, component B 
with an average percentage of learning was 77.04%, and component C with an aver-
age the average percentage of learning is 79.08%. As a percentage of the final average 
in the first learning is 76.57%, which then in this study is included in the good catego-
ry; and (3) The third learning that was carried out on Monday, April 13, 2020, ob-
tained data that: component A with an average percentage of learning was 79.83%, 
component B with an average percentage of learning was 80.27%, and component C 
with an average the average percentage of learning is 82.51%. As a percentage of the 
final average in the first learning is 80.87%, which then in this study is included in the 
good category. 
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After the presentation of research data, further discussion of the discussion can be 
described as below: 

First, relating to formative class evaluation data, when discussing learning 
carried out by teachers inside and outside the classroom that will have more 
meaningfulness if it involves students actively. The teacher acts as a facilitator and 
puts himself as a pleasant friend, therefore how students feel in carrying out the 
learning process also needs to be expressed. Formative class evaluation is a 
questionnaire given to students that aims to find out what level of student acceptance 
in learning. As explained in the results of the research that has been carried out 
obtained data from students' questionnaire inputted by https://forms.office.com/ as 
follows: (1) The average data range of scores in the first learning is 2.37 which means 
included in the moderate category; (2) The average data range of scores in the first 
learning is 2.59 which means it is included in the good category; and (3) The average 
data range of scores in the first learning is 2.67 which means it is included in the good 
category. The results of this study have links with research that has been conducted by 
several researchers, namely: (1) Self-motivation, quality and service of teacher learn-
ing, and the effects of peers have a positive and significant impact on student learning 
outcomes[11]11; (2) Students who get attention and good facilities have high learning 
motivation and have an impact on learning outcomes in class; and (3) There is a sig-
nificant relationship between learning motivation with students' interest in learning in 
elementary school[12]12. Learning is an interaction pattern of the acquisition process 
of habits, knowledge, and attitudes that change behavior related to character, physical, 
and psychological. Learning is influenced by two factors: internal and external. Then, 
with the support of these factors students have high achievement this means that the 
person has good knowledge of theories and concepts as well as an impact on behavior 
and attitude changes. Thus the consequences of an education is aimed at making a 
change from pessimistic attitude to optimism, people who when initially unable to do 
something become people who are able to even improve their achievements. This can 
be done by a teacher how they can provide motivation to be able to improve their 
learning achievement. Support in the learning process is carried out by presenting 
digital learning through the zoom application, researchers and teachers then provide 
animated learning shows about clean air for health, the way the body processes clean 
air and the impact of unclean air. It also displayed a video on how the benefits of 
clean air and how to maintain healthy lung health. Additional material was also pro-
vided, namely the danger of free air and the spread of the Covid-19 virus, how to 
wear masks and the health benefits of hand washing. Means and media that are inter-
esting according to the contents of today's content become very interesting in the di-
rection of the normal era of new life. Digital has evolved and become the foundation 
of learning interactions, then to achieve high learning outcomes required traits and 
behaviors such as: high aspirations, actively working on assignments, high trust, good 
interaction, readiness to learn and so on. The nature and characteristics required in the 
learning activities are only found in individuals who have high motivation, while 
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those who have low motivation do not exist so that it will hamper their learning ac-
tivities. 

Second, related to learning process and product data can be understood, namely 
teaching and learning activities are closely related to learning strategies, researchers 
use the zoom and WA applications that become more familiar in the middle of social 
distancing and physical distancing as it is today. The learning process is reflected in 
the results of the learning process and product which includes three components, 
namely: (1) Beginning of learning (A); (2) The process or core of learning (B); and 
(3) End of learning (C). Furthermore, these three components are averaged on the 
results to determine the level of success of the learning process. The learning out-
comes data that have been carried out in this study are as follows: (1) The average 
learning data from the first component A + B + C is 67.64% which means moderate; 
(2) The second learning average data from components A + B + C is 76.57% which 
means good; (3) The average learning data of the three components of A + B + C is 
80.87% which means good. Graphically the data of each lesson has increased in per-
centage, this shows the success of the application of the media used. This research has 
links with several previous studies, including: (1) Science learning has increased 
learning outcomes, teachers develop IT-based multimedia learning[13]13; (2) Devel-
opment of interactive learning module (ILM) based on multimedia-mediated student-
centered learning environment (MMSLE) can increase motivation to learn in class; 
and (3) The ways of innovative learning methods with intense teacher and student 
interactions, provide the closeness of learning[14]14. Literally, the teaching and learn-
ing process is the interaction of reciprocal communication between the instructor as 
the source of the message and the recipient of information, namely students through 
media channels. Utilization of learning resources in the form of attractive digital 
learning media, can make the process of communication through distance learning 
take place more effectively and efficiently. The success of delivering a good message 
from the teacher, can stimulate the thoughts, feelings, interests, and attention of stu-
dents, then in turn teaching and learning interactions can take place. Digital media can 
play a role as a tool that has the role of: (1) Tools for introducing information, in this 
case clean air material for health and the Covid-19 outbreak; (2) Providing new and 
enjoyable experiences for teachers and students; (3) Tools for increasing knowledge 
and skills in learning; (4) Growing students' interest and motivation to learn because 
learning is more interesting; and (5) Being able to help shape students' mental models. 
Therefore, the role and task of the teacher can then be shifted from the main learning 
resource to a learning resource manager. 

4 Conclusion 

Based on the background of the problem, the results of the study and discussion 
in this study, the following conclusions can be drawn as follows: (1) Formative class 
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evaluation data show that students' interest and motivation towards digital learning 
carried out is above the average of moderate, this gives an understanding if digital-
based learning is accepted and understood by students; and (2) The results of learning 
process data and product graphically data from each learning experience increases in 
percentage, this shows the success of the application of digital-based media used. 

5 Suggestion 

Recommendations that can be given from the results of this research study are: 
(1) Teachers in the midst of this pandemic have more time to prepare teaching materi-
als that were originally using manual guidance that can be transferred with digital 
media; (2) Parents are able to give more time to be with students at home, and parent-
ing education is becoming increasingly necessary after this pandemic outbreak; (3) 
This research has only been carried out in a limited scope, research is needed with a 
wider scope and developments in digital media that are easily applied by teachers and 
students. 
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Abstract. Infertility is an important health and social problem. There are 15% 
of couples are infertile and 40% are infertile due to male infertility in the world. 
Temperature exposure is one of the determine factor in the normal percentage 
of spermatozoa morphology.  This study generally aims to determine the effect 
of temperature exposure on spermatozoa morphology.  Laboratory experimental 
research method was conducted by a post-test only control group design, carried 
out on 12 mice (Mus musculus). Mice were divided into 2 groups randomly, the 
control and treatment group with less and more than 35 0C (KK) temperature 
exposure consecutively in the UD Grinding Mill Berkah Tani (KP) rice mill for 
35 days. The samples were terminated, spermatozoa were taken and prepara-
tions were made using gymsa painting on the 36th day. The results showed there 
was a significant difference of spermatozoa morphology between control and 
treatment group (p <0.05). 

Keywords: temperature, morphology of spermatozoa, rice mill 

 

1 Introduction 

Infertility can be interpreted as the inability to reach conception in a one-year pe-
riod for a partner, even though sexual intercourse without a condom is regular and 
adequate. A man is said to be infertile if he cannot impregnate his partner after one 
year of unprotected sexual intercourse. [1]. This is an important medical and social 
problem in the world, 15% of infertile couples and 40% are infertile due to male in-
fertility [2]. Infertility has become an unpleasant problem, which is not only limited to 
these countries, but is also an incident worldwide. In the United Kingdom and the 
United States, it is estimated at 6% and 10%, respectively. In Nigeria and parts of 
sub-Saharan Africa including the Republic of Sudan and Cameroon, the infertility rate 
can exceed 30% [3]. 

There are several main causes and risk factors for male infertility namely, envi-
ronmental factors, lifestyle factors. Men with infertility will experience self-esteem 
gannguan and social inability, which in turn will cause a decrease in responsibility 
towards his wife and family [4]. Male infertility can be associated with sexual disor-
ders in partners. Attention to psychological needs and rehabilitation in infertile cou-
ples can help them improve mental health and quality of life [5]. 

ISPHE 2020, July 22, Semarang, Indonesia
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Today there is an increase in industrial activity in various countries [4]. In-
creased industrial activity resulted in an increase in temperature exposure [6]. Stress 
affects the work of the hypothalamus associated with GnRH secretion. GnRH levels 
affect the production of FSH and LH in the pituitary. Where LH will stimulate leydig 
cells to produce testorteron and FSH stimulate Sertoli cells to maintain the process of 
spermatogenesis in the testes. The mechanism of severe stress that affects the hormo-
nal system is what influences fertility. Temperature of testis to produce healthy sper-
matozoa must be cold from the body's normal temperature, which is 35C. Increased 
temperature can also reduce the quality of the morphology of spermatozoa, resulting 
in decreased fertility that occurs in men. The results obtained show that 25 ° C has a 
high progressive movement of sperm and sperm viability compared to 4 ° C and 37 ° 
C. Sperm stored at 25 ° C shows normal morphological structure while there are mor-
phological changes in the temperature of 4 ° C and 37 ° C [6]. 

Based on the description above, research has been carried out on experimental 
animals in the laboratory by using tools as a source of temperature. Previous research 
has never been carried out directly in industrial workplaces, so it is necessary to study 
the effect of temperature exposure on workers exposed to temperature in their work. 
In the research to be carried out, the object of research is in the form of mice that are 
exposed to the temperature of a rice mill because it is difficult to get respondents who 
are willing to do spermatozoa examination. 

2 Method 

2.1 The method of research 

The type of research to be conducted is an experimental study with the research 
design to be used is the Post Test Only Randomized Control Group Design. 

2.2 The population in this study 

The population in this study is mice (Mus musculus) with male sex which are 
kept in the biology laboratory of Darno Tikus Gunung Pati. The sample used in this 
study is 18 mice will be divided into two groups randomly. The number of samples 
used in the study was calculated using the WHO stipulation, namely the minimum 
number of experimental animals per group was 5, and added 1 tail to avoid the possi-
bility of lost of follow, so that the total number of mice per group was 6. 

2.3 The place of research 

The place of research was conducted at the UD Rice Mill. Berkah Tani, Pek-
alongan Regency. The activities were carried out in october 2019 until November  
2019.  

 Sampling was carried out on the 36th day, mice in each group will be killed by 
the cervical dislokatio method. Then the sperm is taken by cutting the cauda epididy-
mis until the ampulla vas deferens about 1.5 - 2 cm and then sorted by scapel and 
placed in a petri dish that has been filled with 0, 25 cc of physiological NaCl 0.86% 

291



292 
 

solution that is 0.9 grams NaCl powder mixed with 100 ml of aquabidest. In the pro-
cess of taking it must be as fast as possible and immediately carried out morphologi-
cal examination. 

 The validity and reliability test of the instrument in the form of the instrument 
will be calibrated at the Sultan Agung Islamic University Integrated Laboratory. All 
data obtained are then analyzed and seen whether or not normal data using the nor-
mality test using Shapiro Wilk and homogeneity testing with the Levene test. Fol-
lowed by an unpaired T test with a significance value (p <0.05). Statistical tests were 
performed with the SPSS program on a computer. 

3 Results and Materials  

3.1 Results  

Observation of morphology of spermatozoa using a microscope with 1000x 
magnification using giemsa staining, which was assessed as spermatozoa with normal 
spermatozoa characteristics that have the shape of the head like a fishing hook and 
straight long tail, while abnormal sperm have irregular head shape, can be shaped like 
a banana, or irregular (amorphous), or too bent, and the tail is not straight or even has 
no tail, or there is only a tail without a head. 

Data were tested for normality to find out the distribution of data evenly by us-
ing the Shapiro-Wilk test. Both groups showed that the initial data distribution was 
not normal but the data was transformed to obtain an average morphological percent-
age of spermatozoa in all groups with normal distribution with a P value> 0.05. Then 
homogeneity test with Levene test was performed. Based on homogeneity test results 
obtained P value <0.05. This shows that the morphological data of spermatozoa in all 
groups was normal and homogeneous. 

Because of the normal distribution of data and homogeneous data variations, an 
unpaired T test was obtained with a price of p <0.05. The results showed that between 
the control group and the treatment group there were significant differences in the 
morphology of spermatozoa with a value of p = 0,000 (p <0.05). This shows the tem-
perature exposure for 35 days there is a difference. so as to prove there are differences 
in the morphology of spermatozoa with a lower morphological average, these results 
are in accordance with research conducted by [7]. 
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Table 1.   Morfology of Spermatozoa 

Sample Normal (%) Abnormal (%) 
1.1 92 8 
1.2 94 … 6 
1.3 96 4 
1.4 98 2 
1.5 98 2 
1.6 95 5 
1.7 90 8 
2.1 52 48 
2.2 58 42 
2.3 56 44 
2.4 64 36 
2.5 64 36 
2.6 60 40 
2.7 58 42 

 

3.2 Materials  

Workers who are constantly exposed to noise and high temperatures will experi-
ence a state of stress that continues to increase [8]. Stress due to noise and tempera-
ture will stimulate the brain's Paraventricular Nucleus (PVN) to secrete Corticotro-
phin Releasing Hormone (CRH) and Arginine Vasopressin (AVP), where the hor-
mone will increase the secretion of Adeno Corticotropin Hormone (ACTH) which 
will cause a decrease in hormone levels which is produced by the hypothalamus, 
Gonadotropin Realeasing Hormone (GnRH). GnRH levels affect the production of 
FSH and LH in the pituitary. Where LH will stimulate leydig cells to produce testort-
eron and FSH stimulate Sertoli cells to maintain the process of spermatogenesis in the 
testes. LH serves to stimulate leyding cells to produce testosterone and maintain the 
morphology of testosterone to remain high in the testes. testosterone and FSH will 
work on the Sertoli cells will produce a variety of proteins, differentiation and cell 
metabolism that will maintain normal spermatogenesis [6]. 

The motility check is to find out whether there are abnormalities in the sperma-
tozoa tail structure, if there are many immotile spermatozoa alive then there are ab-
normalities in the spermatozoa tail structure, especially in the flagellum structure. 
Meanwhile, testosterone and FSH will work on Sertoli cells will produce various 
proteins, differentiation and cell metabolism that will maintain normal spermatogene-
sis [6]. Where fertility in a man can be seen from the quality and quantity of normal 
spermatozoa which include sperm count, motility, morphology and ejaculate volume 
[9]. Stress due to noise will stimulate the brain's Paraventricular Nucleus (PVN) to 
secrete Corticotrophin Releasing Hormone (CRH) and Arginine Vasopressin (AVP), 
where the hormone will increase the secretion of Adeno Corticotropin Hormone 
(ACTH) which will result in decreased hormone levels produced by the hypothala-
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mus, namely Gonadotropin Realeasing Hormone (GnRH). GnRH levels affect the 
production of FSH and LH in the pituitary. Where LH will stimulate leydig cells to 
produce testorteron and FSH stimulate Sertoli cells to maintain the process of sper-
matogenesis in the testes [10]. 

LH functions to stimulate leydig cells to produce testosterone and maintain the 
morphology of testosterone to remain high in the seminiferous tubules in the testis. 
Testosterone and FSH will work on the Sertoli cells will produce various proteins, 
differentiation and cell metabolism that will maintain normal spermatogenesis. 

Hormonal system in the form of testosterone secretion, FSH and LH is what in-
fluences the formation of normal spermatozoa morphology. So that if there is a dis-
ruption in the production of the hormone spermatogenesis, the morphology of sper-
matozoa will be affected. 

4 Conclusions and Suggestions 

From the description of the results of the research that has been done, it can be 
concluded as follows: Obtained the effect of temperature on rice milling on spermato-
zoa morphology. There is a difference between the control group and the treatment 
group. 
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Abstract. The Covid-19 virus changes in the implementation of learning at the 
university. This study aims to determine the implementation of lectures con-
ducted online in the department of physical education and health. The study us-
es a survey method. The results showed 100% they are lecturers in physical ed-
ucation and health faculty, 100% universities were affected by co-19. 100% ha-
ven’t. 70.1% lecture material was accepted by students and 29.9% expressed 
doubt. 89.6% took the exam online, 10.4% did’nt. 58.4% had difficulty doing 
online assessments and 41.6% had no. 76.6% used the Zoom, 51.9% Google 
Classroom, 41.6% Google Meet, 28.6 Edmodo, 1.3% Teacher's room, 2.6% 
Cisco Webex, 2.6% Ms. Office 365, 1.3% Google for Education, 14.52% 
Whatsapp, 1.3% Youtube and 2.6% E-learning University. 73.7% stated online 
and 26.3% said no. 23.4% have barriers to lecturing online, 63.6% sometimes 
and 13% don't. So online lectures can be held in the current Covid-19 condi-
tions. 

Keywords: Covid-19, physical education, online learning 

1 Introduction 

This Word document can be used as a template for papers to be published in 
EAI Core Proceedings. Follow the text for further instructions on text formating, ta-
bles, figures, citations and references. The occurrence of corona virus disease (Covid-
19) resulted in many losses in all fields throughout the world. Of course this requires 
all parties to cooperate with each other and support activities in various fields to keep 
going with the adaptation to health protocols recommended by their respective gov-
ernments around the world. Likewise with the implementation of lectures at the univer-
sity level. In several universities in the world have carried out health protokolo accord-
ing to the recommendations of the governments of each country. As Crawford argues 
that there are universities that adjust government recommendations such as abiding by 
quarantine for 14 days, keeping minimum distance, turning face-to-face learning into 
online learning as a result of the Covid-19 outbreak[1].   Line state that coronavirus 
(COVID-19) the deadly virus that causes respiratory illness and pneumonia[2]. Be-
cause the spread of this virus through humans occurs due to close contact with infected 
people, coughing, sneezing, respiratory droplets and can penetrate the human body 
(lungs) through inhalation through the nose or mouth[3]. There is currently no evi-
dence to support transmission of COVID-19 associated with food. The COVID-19 
virus may survive on surfaces for several hours, but simple disinfectants can kill it[4]. 
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Officially the President of Indonesia, Joko Widodo, through a video uploaded by 
the Secretariat Press, Media and Information Bureau through the account of the Presi-
dential Secretariat on May 15, 2020, on the easing of large-scale social restrictions [5] 
as one of the strategies to prevent the spread that has been implemented before large-
scale social restrictions in all regions in Indonesia. Of course this affects the activities 
of the population in Indonesia. Where many activities are carried out jointly such as 
activities in schools, campuses, offices, buying and selling in markets and so on, but 
although this co-19 pandemic is global, the response is still local in nature which is 
influenced by regional governance and social, economic and culture[6].  

The Indonesian state is scattered in the form of islands, demanding that the imple-
mentation of the CBDR be supported by the awareness of each individual for the 
common health interests. In the field of education experienced a pretty drastic change. 
lectures began to shift from meeting directly in class to being changed to online lec-
tures, where lecturers could deliver lecture material from their respective homes. 
Favale states Covid-19 this forced people to change their habits and pushed them 
online services for learning, smart working etc on the internet[7]. Changes in habits 
that humans do as usual changes to new habits that are more likely to use online meet-
ings, study, school, work and other socialization. Of course this needs to be prepared 
carefully. The readiness factor to carry out lectures online is the main factor to support 
this. There are 6 preparations that must be done if the lecture is done online. Bao ex-
plained the preparations included: (1) making emergency preparedness plans for unex-
pected problems; (2) dividing the teaching content into smaller units to help students 
focus; (3) emphasizing the use of “voice” in teaching; (4) working with teaching assis-
tants and gain online supports from them; (5) strengthening students' active learning 
ability outside of class and (6) combining online learning and offline self-learning 
effectively[8]. One other important preparation is to assist in the use of online media 
that can be done by lecturers to students when conducting lectures online. Lioyd in 
Perrotta explained the state that mentoring is a key factor in effective online teaching, 
particularly with regard to fostering student engagement in the e-learning 
environment[1]. These preparations are important to be done carefully before carrying 
out lectures online. 

Several universities have conducted lectures online, including universities that have 
major in physical education and health. Universities that have these majors certainly 
have many obstacles, this is because almost entirely for the Strata 1 level lectures are 
mostly done in practice in the field by doing physical activities. The following are the 
results of previous studies with the latest data found by researchers such as Jamaluddin 
stating that online learning can be used as an experience for prospective teachers[9]. 
Ginns conveys that there are important internal keys in implementing online learning 
such as perceptions of learning experiences when carrying out online learning [10]. 
The online lecture implementation of a lecturer needs to pay attention to important 
things such as student characteristics, methods / approaches of learning concepts to be 
conveyed, the stages of student learning and to know students' perceptions of teaching 
and the quantity and quality of assignments from educators[11]. So that researchers are 
interested in reviewing further about the implementation of lectures currently being 
conducted by physical education and health lecturers in Indonesia. 
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2 Methodology 

In this study using descriptive qualitative research methods that are using sur-
vey techniques. This technique is carried out to collect data and information from re-
search subjects conducted on 10-13 June 2020 with 77 respondents who work as phys-
ical and health education lecturers spread in 30 universities, both private and public in 
Indonesia. The technique of data collection is done by giving questionnaires to all re-
spondents through the Google Drive Link Drive application. The following are parts of 
the instruments, among others: (1) respondent profile; (2) the impact of co-19 on agen-
cies; (3) online lectures; (4) online lecture success in the academic process, (5) online 
lecture barriers; (6) types of applications used for online lectures. 

3 Result 

Based on the questionnaire collection via google form, the following results are 
obtained: 

 
3.1 Profile of Respondent 

  
The results of the collection questionnaire via google form the following re-

sults are obtained 100% a lecturer in physical education 
 

3.2 The impact of Covid-19 on institutions 
 

The impact of Covid-19 on the workplace agency received a response of 100% 
stating that covid-19 had an impact on the workplace agency. Where the campuses 
have carried out lecture activities and other academic activities carried out from their 
respective homes.  

 
3.3 Online lectures 

 
In this section the researcher developed the instrument based on the online lec-

tures conducted at 30 universities in the department of physical education and health. 
The results of the respondents as much as 100% stated that the lecture was conducted 
online. This online lecture is a recommendation from the faculty to lecturers in physi-
cal and health education referring to the recommendation formally submitted by the 
government of the Republic of Indonesia. Implementation of lectures online has been 
carried out in accordance with regular lecture schedules. 

3.4 Distribution of lecture implementation in accordance with the faculty 

 The results obtained as much as 100% of the responses stated that they have 
carried out the lectures in accordance with the faculty's recommendations. In accord-
ance with the advice of the faculty here is about the weight of the task, meetings, 
schedules in accordance with the rules set by the faculty. 
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3.5 Distribution of lecture material acceptance to students 

 For the implementation of lectures conducted from each home, of course less 
effective in the range of acceptance of the material, especially for students. In Figure 
1 it is known that as many as 70.1% of respondents stated that lecture material was 
acceptable to students while 29.9% of responses expressed doubt over the mastery of 
the material submitted online. This is certainly reasonable if previously students have 
been accustomed to receiving material directly through face to face in class where in 
general students will be more concentrated when there are lecturers in the class. But 
now they are required to be able to adapt to the unusual conditions of conducting 
online lectures. Likewise, lecturers who are used to face-to-face in class and can ex-
plore lectures by listening directly to things that are preventing students from attend-
ing lectures, are now a little limited because of online learning. In addition, some 
courses in the physical education department are mostly done in practice in the field, 
lecturers are very limited to know the understanding of student material when doing 
physical activities in the home. This is also caused by the limited facilities and infra-
structure that exist in each student's home. So from that lecturers must be able to ad-
just the types of media they will convey, especially in practicum subjects. 

 

       = Yes 
   

= No 
 

= Maybe 
 

 
Fig. 1. Distribution of lecture material acceptance to students 

3.6 Distribution of online examination implementation 

For the As an evaluation material for learning including at the university level, 
of course there is a need for examinations. Both the midterm and final semester exams. 
In Figure 2 it can be seen that as many as 89.6% of respondents said they had taken an 
online test and 10.4% of respondents said they had not yet taken an online test. Most 
lecturers are accustomed to conducting tests online both through learning applications 
and with e-learning that has been provided by their respective universities. But there 
are some universities that are not accustomed to doing online exams. So there are some 
lecturers from universities who have not used the online examination technique.    
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                     = Already 
   

= Not yet 
 
 
 
 

Fig. 2. Distribution of online examination implementation 
 

3.7 Distribution of online test assessment 

In Figure 3 about the assessment of online examinations shows as many as 
41.6% of respondents have conducted online learning assessment. As many as 58.4% 
have not yet conducted online learning assessments. In the distribution of data it is 
known that more lecturers have not yet conducted online assessments than those who 
have conducted online assessments. This is triggered by various reasons. The majority 
of lecturers still choose assessment techniques manually or offline. The habit of as-
sessing students using manual techniques results in lecturers being reluctant to switch. 
The assessment conducted is not solely about the results of the final exam, but there 
are many considerations in making an assessment, for example the value of attendance, 
assignments and the value of exams that have been done, so that lecturers need more 
time to accumulate the overall value data owned. 

 

       = Yes 
   

= No 
 
 
 

Fig. 3. Distribution of online test assessment 
 

3.8 Distribution of ease of academic process through online 

Based on Figure 4 regarding the ease of academic activities such as lectures, 
final assignment guidance is known as many as 73.7% of respondents stated online 
simplified the academic process and 26.3% stated it did not facilitate the academic 
process. Most of them stated that they will go online for academic conduct on campus. 
At present many universities have carried out seminar proposals and results exams and 
even graduations were conducted online during the Covid-19 period. This is done be-
cause it does consider the transmission of Covid-19 through face-to-face or on mass or 
clustered activities. Each university has also provided academic facilities online such 
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as to find out the value of studies and study plans that can be accessed via smartphones 
that can be done anywhere and anytime. 

 
 
                     = Yes 
   

= No 
 
 
 

Fig. 4. Distribution of ease of academic process through online 
 

3.9 Distribution of online lecture barriers 

In Figure 5 it is known that 23.4% of respondents have online lecture barriers, 
63.6% sometimes and 13% say they do not have barriers if the learning process is done 
online. The obstacles presented by lecturers in the instrument section regarding the 
obstacles to the implementation of lectures online the majority stated that there are 
obstacles such as student areas scattered in the islands that are difficult to reach by 
internet signals resulting in smooth communication when lectures are slightly ham-
pered. The limited quota owned by lecturers and students also results in obstacles dur-
ing learning. The use of applications that require video and voice access requires a 
large quota if it is not supported by e-learning at each university. Another obstacle 
when using university e-learning is the limited use of the internet if smartphones and 
laptops or computers are not close to the campus area. So that the internet network 
cannot be freely accessed by students and lecturers who carry out lectures in their re-
spective homes. So these obstacles require a review if the lecture is carried out online. 

 
                     = Yes 

   
= No 

 
= Maybe 

 
 

Fig. 5. Distribution of online lecture barriers 
 

3.10 Applications distribution used for online lectures 

In Figure 6 instruments regarding the types of online learning applications that 
are used by lecturers when teaching, the results obtained are 76.6% of respondents 
using the Zoom application, 51.9% using Google Classroom, 41.6% using Google 
Meet, 28, 6 use Edmodo, 1.3% use Teacher's room, 2.6% use Cisco Webex, 2.6% use 
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Ms. Office 365, 1.3% use Google for Education, 14.52% use Whatsapp, 1.3% use 
Youtube and 2.6% use E-learning University respectively. There are 4 choices of the 
most important applications chosen by respondents namely Zoom, Google Classroom, 
Google Meet and Edmodo which means Zoom is the most important application used 
by respondents. The use of other applications also supports online learning. The choice 
of application type used depends on the needs of the lecture itself. The selection of the 
types of applications used is certainly used by lecturers to transfer knowledge that can 
be done with work from home. In addition, the selection of application types also de-
pends on the level of ease of use of the application both access and application by lec-
turers and students. Some universities also have e-learning to facilitate the learning 
process. We know that it is important for university support to support lecturers and 
students to adapt to the new learning system. In order to keep the faith conveyed 
properly, even though they cannot meet in person. 

 
Fig. 6. Application distribution used for online lectures. 

4 Discussion 

The results of the study stated that online learning can be implemented well 
during the Covid-19 period. At this time the internet has a major role in supporting 
remote work, e-teaching, online collaboration, games, streaming video etc [7]. We 
live in a world that is globally connected, in terms of the movement of people, goods, 
and food, while even within close knit communities[12]. The virus has already had a 
direct impact on more than 10 million people in the city of Wuhan and has reached 
other parts of China as well, posing a health threat of unknown magnitude 
globally[13]. 

Covid-19 has now become a pandemic in various regions of the world. As a result 
of this many losses experienced both the countries affected directly and indirectly due 
to this virus. Major losses such as in economic, social, cultural and educational aspects. 
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Of course, these losses must be overcome immediately so that the economy continues 
to run well. One fundamental loss is a loss in education. The closure of schools and 
campuses can certainly impede and slow the achievement of targets already set by 
Governments and/or schools respectively[14]. In the COVID-19 era, the need for in-
novative solutions to optimize education faster [15]. We all know that education is the 
foundation of a country's development. The effect of Covid-19 in the field of education 
resulted in requiring every individual both educators and students to be able to adapt to 
new activities. Where activities begin to change from virtual to online learning. to 
carry out online learning at the university level also has many obstacles. These con-
straints are triggered by human resource factors in the application of the latest 
knowledge, the limited quota of each individual, as well as the network capacity of 
each region that is different, especially in Indonesia with widely spread island nations. 
These obstacles reduce the essence of the learning process or the transfer of knowledge 
itself if it experiences interference in terms of communication. 

In addition to the online learning process, currently universities in Indonesia have 
also conducted online examinations and exam evaluations, although there are also 
exam assessments still done manually that is by considering other assessments in addi-
tion to exam scores such as attendance, assignments and student activeness during 
lectures. The online academic implementation process certainly requires lecturers to 
improve their literacy skills and sources of more updated and actual knowledge so that 
they can convey to students when learning takes place. The ability to create learning 
patterns that are tailored to current needs can be a learning material in the future. If 
currently conducting lectures online as a result of the covid-19 virus it is expected that 
in the future learning can be blended ie lectures face-to-face combined with lectures 
online. this is also mentioned in the results of research conducted by Ellis which states 
that online learning is one of the supporting lectures conducted face to face[16]. The 
selection of different learning methods will certainly reduce boredom for students and 
increase student interest in attending lecturer lectures, Jamaluddin also added that the 
online system can be an additional experience for prospective teachers in the future[9].  

In the assessment process, of course, it also needs to be adjusted to the use of lec-
tures online at the university level. The assessment of lectures is expected at this time 
to have been carefully prepared by the lecturer, so as to facilitate the performance of 
students and easily access the grades given by the lecturer in the course being taught. 
Daniel said that teaching should include varied assignments and work that puts 
COVID-19 in a global and historical context. When constructing curriculum and de-
signing student assessment[17]. Covid-19 requires lecturers to change conventional 
teaching styles into modern learning while still achieving learning goals without reduc-
ing the content and essence of knowledge that will be transferred to students. In the 
physical education department for Strata 1, more practical hours are needed in the 
field, lecturers submit practical material online, then students also carry out and devel-
op in their respective homes in accordance with instructions from the lecturer. Weak-
nesses when practicing at home are limited facilities and infrastructure that are not in 
accordance with the standards of the university, which results in students not maximiz-
ing when practicing independently. Online education is also very dependent on the 
server computer, smartphone so that there are possibilities that hosts in online learning 
application users find it difficult to operate or are limited in the number of participants 
who can follow certain media platforms so the lecturer must be deft to determine other 
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plans so that the implementation of lectures continues to be carried out. The lecture 
activities carried out online certainly have these obstacles usually followed by signal 
connection problems, quotas. In addition, lecturers are required to be varied when de-
livering lectures so that students do not experience boredom and passivity when lectur-
ing online. To overcome this we can divide the lecture materials into small parts that 
can use a shorter duration than traditional learning. 

If learning is conventionally supported by body language, facial expressions 
and voices from lecturers on online learning those things are certainly very limited. So 
it is important for lecturers to adjust the tempo of speech and convey important things 
related to the material presented because of the limitations of the signal in each differ-
ent region. The implementation of online learning must also be supported by teaching 
resources that are responsive to the development of science and technology. But unfor-
tunately many lecturers in Indonesia, especially for lecturers who are reluctant to 
switch to online learning, certainly require further assistance, the use of assistants in 
using the learning media platform is very necessary to fill in the blanks of online learn-
ing. Lecturers in online learning lack control in terms of student understanding of the 
material delivered online, sometimes students lack concentration when learning is done 
online, so to increase the level of student understanding lecturers prefer to use assign-
ments so students are more active in developing knowledge. To improve student un-
derstanding based on the results of research conducted by Chick stated that by provid-
ing access to students to freely search for sources of literature from inter-university 
libraries through online can be used to improve science at this time[18]. To do online 
learning using a class discussion strategy is very limited because the distribution of 
communication in online learning platforms is usually very limited. So the depth of the 
contents of the material if delivered with a discussion is less efficient. Then the lecturer 
is expected to be able to develop a learning strategy that is suitable for use in the cur-
rent Covid-19 period. In the research conducted by Ortiz stated that by forming a 
community of teachers or lecturers can be used as a means of communication and de-
velopment of teaching methods in the classroom in online learning[19]. New strategies 
for carrying out lectures online are expected to be developed in an interesting way. It is 
important for faculty to carry out monitoring, mentoring and professional development 
of online teaching[20]. So that the implementation of online learning can be easily 
done by students and lecturers certainly requires the support of campus stockholders. 

5 Conclusion 

The main objective of this research is to find out the implementation and ob-
stacles of lectures in the department of physical education and health in various univer-
sities in Indonesia when conducted online in the current Covid-19 mass. The results of 
this study indicate that with the Covid-19 virus condition lectures can be done online 
by lecturers to students through the available online learning applications. However 
online learning has several obstacles during implementation such as the number of 
Human Resources for operating online learning media platforms is still limited, the 
territory of Indonesia which is spread over several islands has resulted in unstable net-
works in certain regions, limited lecturer quota also resulted in learning online is not 
well done. Online lectures require lecturers to be creative and able to develop their 
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abilities, especially in the use of technology for lectures so they can be used as learning 
strategies in the future. Some applications that have been proven effective are used in 
online learning, including Zoom, Google Classroom, Schoology, and Edmodo[21]. So 
it is important to thoroughly prepare thoroughly before carrying out lectures online, 
although currently universities, especially in the department of physical education and 
health have carried out lectures online. This is nothing else so that the purpose of 
online lectures remains to be achieved and is carried out effectively and efficiently. 

  

Acknowledgments Thank you to the members of the writing team who provided 
input in writing the article. and 45 Bekasi Islamic University which always supports 
the works of lecturers.  

 
References 
[1] Crawford J, Butler-henderson K, Rudolph J, Malkawi B, Glowatz M, Magni PA, et al. 

COVID-19 : 20 countries ’ higher education intra-period digital pedagogy responses. J 
Appl Learn Teach 2020;3. 

[2] Canady VA. Mental health groups providing support, education in wake of COVID‐
19. Ment Heal Wkly 2020;30:1–3. 

[3] Shereen MA, Khan S, Kazmi A, Bashir N, Siddique R. COVID-19 infection: Origin, 
transmission, and characteristics of human coronaviruses. J Adv Res 2020;24:91–8. 

[4] GUIDANCE FOR COVID-19 PREVENTION AND CONTROL 2020. 
[5] Sekretariat Kabinet Republik Indonesia _ Keterangan Pers Presiden Republik 

Indonesia mengenai Isu Penerapan Pelonggaran Pembatasan Sosial Berskala Besar 
(PSBB), 15 Mei 2020, di Istana Merdeka, Provinsi DKI Jakarta n.d. 

[6] Shaw R, Kim Y, Hua J. Governance, technology and citizen behavior in pandemic: 
Lessons from COVID-19 in East Asia. Prog Disaster Sci 2020;6:100090. 

[7] Favale T, Soro F, Trevisan M, Drago I, Mellia M. Campus traffic and e-Learning 
during COVID-19 pandemic. Comput Networks 2020;176:107290. 

[8] Bao W. COVID‐19 and online teaching in higher education: A case study of Peking 
University. Hum Behav Emerg Technol 2020;2:113–5. 

[9] Proyeksi SD. Pembelajaran Daring Masa Pandemik Covid-19 Pada Calon Guru : 2020. 
[10] Ginns P, Ellis RA. the student experience of blended learning 2009;40:652–63. 
[11] Prosser M, Ramsden P, Trigwell K, Martin E. Dissonance in Experience of Teaching 

and its Relation to the Quality of Student Learning. Stud High Educ 2003;28:37–48. 
[12] Watkins J. Preventing a covid-19 pandemic. BMJ 2020;810:m810. 
[13] Chen P, Mao L, Nassis GP, Harmer P, Ainsworth BE, Li F. Coronavirus disease 

(COVID-19): The need to maintain regular physical activity while taking precautions. 
J Sport Heal Sci 2020;9:103–4. 

[14] Barid M, Wajdi N, Faruq U Al. Education Policy Overcome Coronavirus , A Study of 
Indonesians 2020;3:96–106. 

[15] Almarzooq ZI, Lopes M, Kochar A. Virtual Learning During the COVID-19 
Pandemic. J Am Coll Cardiol 2020;75:2635–8. 

[16] Ellis RA, Ginns P, Piggott L. E ‐ learning in higher education : some key aspects and 
their relationship to approaches to study 2009;4360. 

[17] Daniel SJ. Education and the COVID-19 pandemic. Prospects 2020. 
[18] Chick RC, Clifton GT, Peace KM, Propper BW, Hale DF, Alseidi AA, et al. 

ARTICLE IN PRESS Using Technology to Maintain the Education of Residents 
During the COVID-19 Pandemic. J Surg Educ 2020. 

305



306 

[19] Ortiz PA. Teaching in the time of COVID‐19. Biochem Mol Biol Educ 2020;48:201–
201. 

[20] Perrotta K, Bohan CH. A Reflective Study of Online Faculty Teaching Experiences in 
Higher Education Katherine Perrotta, Mercer University, n.d. 

[21] Pratiwi EW. Dampak COVID-19 terhadap kegiatan pembelajaran online di sebuah 
perguruan tinggi kristen di Indonesia. Univ Kristen Satya Wacana 2020;34. 

 

306



Indonesian Pencak Silat Athletes Management  

Lesmana 1, Tatang Muhtar 2, Nurlan Kusmaedi 3, Adli Hakama4 
{Ikalesmana1612@gmail.com1, tatangmuhtar@upi.edu2, 

nurlankusmaedi11@gmail.com3}  
 

 Indonesia University of Education, Bandung, Indonesia1234  

Abstract.  Researches concerning the implementation of coaching management 
and how the relationship of management to achievement were needed. This re-
search uses a descriptive method with a quantitative approach. The sample used 
in this study was the Pencak Silat national team at the 2017 Sea Games 2017 
and the 2018 Asian Games, totaling 30 athletes. The instrument used in this re-
search was a questionnaire based on management theory from Bucher and 
Krotee.  The results showed the team management with an overall average score 
of 173.13 entered in good category. The most prominent in the team manage-
ment was controlling with a score of 132.43, followed by organizing, staff-
ing with each an average score of 128.57 and 128.22. There was a significant 
and positive relationship between management and team achievements. Overall 
management contributed 66.3% in determining the success of team achieve-
ments. Whereas based on the indicators, the biggest contributors were staffing 
indicators (71.2%). 

Keywords: management, pencak silat, achievement 

1 Introduction 

Sports is a form of planned and structured physical activity that involves bodily 
movements and intended to improve physical fitness [1]. Sport is a part of daily basic 
needs because it can increase person endurance [2]. In principle, the development of 
sports rests on three orientations, namely sports as recreation, sports as health and 
sports as achievements [3]. Indonesian Pencak Silat Achievement experienced ups 
and downs, in 2016 at the world championship held in Bali, Indonesia as the host 
managed to become the overall champion after winning 12 gold medals. But unfortu-
nately the glorious achievement dived sharply when the 2017 Sea Games event in 
Kuala Lumpur, Malaysia. The Indonesian Pencak Silat Team was only able to bring 
home two gold, four silver and nine bronze. These results made the Indonesian Pen-
cak Silat team failed to meet the target of 3 gold medals in the Southeast Asia sport 
multi event. Many factors have led to the drastic decline in the Indonesian Pencak 
Silat achievements in the multi event sport in Southeast Asia. From the study and 
analysis of the Coaching Team, the failure was largely influenced by non-technical 
factors. 

In law no. 3 Year 2005 on National Sports System [4]  explained that national 
sports coaching is inseparable from the role of education. While article 27 paragraph 
4 states that "the fostering and development of sports achievements are carried out by 
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empowering sports associations, fostering national and regional sports coaching and 
organizing competitions in stages and in a sustainable manner". According to [25] the 
system of fostering sports achievement cannot be ignored that to achieve maximum 
results from a performance it is necessary to have a National Sports Development 
System that includes: ten policy pillars, including: 1) financial support, 2) sports insti-
tutions consisting from the structure and content of integrated sports policies, 3) mar-
keting (participation), 4) fostering achievement, (promotion and identification of tal-
ent), 5) elite or top achievement (reward and sense of secure), 6) training facilities, 7) 
procurement and development of trainers, 8) national competition, 9) research, and 
10) environment, media and sponsors. 

The intensive and competitive coaching process is very tight competition, when 
it comes out as a winner it will become an athlete with extraordinary achievements 
and can be said to be an elite athlete [5]. In the laws of the Republic of Indonesia law 
number 3 of 2005 concerning the National Sports System [4], Achievement Sports are 
sports that foster and develop sportsman in a planned, tiered, and sustainable manner 
through competitions to achieve achievements with the support of sports science and 
technology. Achievement in sports is a complex matter, because it involves many 
factors, including internal factors such as physical and mental athletes, as well as 
external factors such as coaches, organizations, infrastructure and the environment 
[6]. Internal factors actually came from the quality of the athlete itself, where quali-
fied athletes mean that in addition to having an innate talent in accordance with the 
demands of the sport, they also have good motivation and attitude so that they are 
ready to be developed to reach peak performance [7]. In the process of fostering 
sports achievements, synergy is needed from all elements [8]. One of the element is 
an experienced and educated trainer. Educated trainers are trainers who master train-
ing theories and understand the problems related to coaching [9] [10]. As a result of a 
coaching process carried out by educated trainers, the opportunity to achieve is far 
greater than the coaching process carried out by trainers who do not have the funda-
mentals of coaching. Good training can guarantee the implementation of the training 
process to achieve the desired performance [8]. [11] states "The importance of coach-
ing is self-evident. Coaches are responsible for developing athletes' mental, physical, 
technical, and tactical abilities, and in addition to all of these responsibilities, they 
are also expected to win”. The meaning of the statement is the importance of coach-
ing that is clear. The coach is responsible for developing the athlete's mental, physi-
cal, technical, and tactical abilities, and for the purpose of all these responsibilities, 
the ultimate goal is to win. 

From a variety of management theories the management functions are invento-
ried as planning, organizing, leadership, controlling and staffing [12]. Theoretically it 
can be said that sports performance organizations that can perform management func-
tions properly can be expected to produce good achievements [13]. As said by [26] 
"management is the process by which key leadership personnel, so that the organiza-
tion functions efficiently and effectively in achieving organizational goals." This 
shows that the role of organizational management in implementing its programs has 
the potential to produce achievements. Based on the effectiveness structure and or-
ganizational management practices reflected in the success or lack of 
the team. According to experts there are several functions, some of which according 
to [27] that "the nine functions of sport management are planning, organizing, staff-
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ing, directing, motivating, leading, controlling, monitoring, and evaluating". In this 
study it is concluded that management is an art of science and process in carrying out 
organizational activities such as planning, organizing, directing and controlling by 
utilizing other organizational resources to achieve the stated goals. 

2 Method 

The method used in this study is a descriptive method with a quantitative ap-
proach to the research design described in the following table: 

Table 1. Research Design 

Management (planning , organizing , leadership , controlling , staffing ) Achievement 
X 

X 1 : Sea Games 2017 pencak silat national team management 
X 2 : Asian Games 2018 pencak silat national team management 

Y 

                          X                                                                 Y 
  
The respondents involved were the Indonesian Pencak Silat contingent at 

the Sea Games 2017 & Asian Games 2018 with a total of 30 people who joined the 
team as athletes, coaches and management. In this study   using a management ques-
tionnaire instrument according to book Management of Physical Education and 
Sport by [26] there were 40 statements using a 5 rating scale. With data analysis using 
SPSS Statistical Product and Service Solution (SPSS) for Windows version 20.0 with 
the steps of the statistical assumption test in the form of normality test then continued 
with the hypothesis test. In this study, researchers set the following data collection 
procedures: 

1) Preparation Phase, consisting of the following steps: 
(a) Submission title on lecturers, preparation of proposals and proposals 

seminar 
(b) Trial questionnaire to different samples 
(c) Submission of a research permit to and from the SPS UPI Sport Educa-

tion department, then submitted to PB IPSI 
2) Implementation Phase, consisting of steps of activities; 

(a) Provision of questionnaires to each sample 
(b) Interview by one athlete 

3) Reporting Phase consists of steps of activities; 
(a) Carry out processing and analysis of data that has been collected, us-

ing  SPSS 
(b) Making interpretations, making conclusions and recommendations of 

research results 
(c) Prepare a complete thesis text. 
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3 Results and Discussion 

 Here are the results of the description of the data obtained by researchers at the 
time of conducting research. 

Table 2. Overall Management Data Description 

 N Min Max Average SD Amount 
30 156 187 173,13 6.46 5,194 

  
Table 2 shows the overall management score acquisition data. The data was ob-

tained from 30 Respondents of Indonesian Pencak Silat National Team members at 
the Sea Games 2017 and Asian Games 2018 events. Overall the total score was 5,194, 
an average of 173,13, a standard deviation of 6.46 with a minimum score of 156 and a 
maximum score of 187 Data as a whole has not been able to provide a clear picture. 
Therefore, to provide a further picture, the researcher makes a score criterion using 
the norm reference assessment guideline (PAN). Based on the guideline of these crite-
ria, the results of the criteria can be seen in Table 3 

  
Table 3. Management Scores Criteria for Indonesian Pencak Silat National Team 

  
No Vulnerable Score Criteria 
1 183 + A Very good 
2 173 – 182 B Good 
3 163 – 172 C Enough 
4 1 58 – 162 D Less 
5 157 and below E Very less 
  
Based on the management score criteria in Table 4.2, researchers can provide 

criteria on the management research data of the Indonesian Pencak Silat National 
Team. Referring to the overall data summary that has been shown in Table 4.1 earlier, 
shows the average, minimum and maximum scores. With reference to the score crite-
ria that have been designed, the overall average score of 173.13 is included in the 
criteria of Good. While the minimum score with a score of 156 falls into the Very 
Poor criteria, and the highest score with a score of 187 falls into the Very Good crite-
ria. 

Then in table 4 the researchers poured national team management data based on 
assessment indicators. 
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Table 3. National Team Management Data Based on Assessment Indicators 

 
Indicator A B C D E 
Amount 131.7

3 
128.57 128.22 130.08 132.43 

Average 4.39 4.28 4.27 4.33 4.41 

Standard 
Deviation 

0.38 0.23 .28 .22 0.25 

Minimum 3.71 3.88 3.50 4 3.86 
Maximum 5 4.75 4.88 4.75 5 

 Indicator Description: 
      A = Planning 
      B = Organizing 
      C = Leadership 
      D = Control 
      E = Staffing 

Table 4 shows the acquisition of management scores based on assessment indi-
cators. It can be seen that the most prominent indicator in the management of 
the National Team is Personnel (E) with a total score of 132.43.  

Furthermore, the planning indicator (A) with a score of 131.73. Control Indica-
tor (D) obtained a score of 130.08. While the Organizing (B) and Leadership (C) 
and foreign indicators each score 128.57 and 128.22. The overall score of the indica-
tors that get the highest score in the management of the Pencak Silat National Team is 
the staffing indicator. While the indicator that gets the lowest score is Leadership. The 
dependent variable in this study was the achievement of the Indonesian Pencak Silat 
National Team. This achievement data is reviewed from the results of the 2017 Sea 
Games 2017 and the 2018 Asian Games that have been completed which can be seen 
in the following table:  

Table 4. Indonesian National Pencak Silat Team Achievement Data 

  

Event Medal 
Gold Silver Bronze 

Sea Games 2017 2 4 9 
2018 Asian Games 14 0 1 

  
Table 5 shows that the 2018 Asian Games event was the success of the Indone-

sian Pencak Silat national team which almost bought up all the gold medals compet-
ed, Indonesia only failed to win 2 gold from the 16 golds contested. Inversely propor-
tional in the Sea Games 2017 Indonesian Pencak Silat national team won only 2 gold, 
4 silver and 9 bronze. 

Next in table 6 will show a statistical prerequisite test that is test data normality 
using the Liliefors test. The results can be seen in the following table: 
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Table 5. Data Normality Test 

  
  Shapiro-

Wilk Sig. Information 

Management 0.905 0.081 Normal 
Achievement 0.897 0.067 Normal 

  
Table 6 shows the management data of Indonesian Pencak Silat national 

team with Shapiro-Wilk value = 0.905 and Sig. = 0.081> 0.05 then the data is distrib-
uted normally. Indonesian National Pencak Silat national team data with Shapiro-
Wilk value = 0.897 and Sig. = 0.067> 0.05 can be interpreted as normally distributed 
data. Based on these results all data are declared normal. After conducting and obtain-
ing the data normality test results, the next statistical test step is the hypothesis test. 

In the research hypothesis testing is done through correlation and regression 
tests (person correlation and linear regression). Here are the results of testing the 
hypothesis can be seen in tables 7 and 8 

Table 6. Correlation Test Results 

  
R Sig. Information 

0.795 0,000 Significant Relationship 

Table 7. Regression Test Results  

` R Square 
0.795 .663 

  
Seen that result in Table 7 was obtained the correlation coefficient (r) = 

0, 795 and sig on P_VALUE 0,000, it proves that there is a positive and significant 
relationship between management and the achievement of the team Pencak Silat In-
donesia. This proves that the increase in scores on the variables of management will 
be followed by a rise in performance variables, and vice versa, meaning that if the 
management at every team better, it will be followed by achievements performance 
tend to be good. In addition, the additional analysis set forth in table 8 examines how 
big of the contribution of the management variable to the achievement variable, as 
evidenced by the coefficient of determination ( R square = 0.795 ) obtained for 
0, 663 , this can be interpreted that the management contributed 66 , 3 % in determin-
ing the success of the Indonesian Pencak Silat national team achievements. 

The results of testing the hypothesis indicate a high correlation value between 
management and the achievements of the Indonesian Pencak Silat National Team. In 
addition, further tests conducted using regression tests indicate the amount of man-
agement management's contribution to the national team's performance is fairly 
high. With these results provide further evidence on the relationship between the 
management team of the achievements of the team itself. Good management is direct-
ly proportional to the good achievements. However, these results are the evidence of 
overall management correlation. To provide a deeper explanation, researchers also 
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show the correlation test of each management indicator for achievement. These re-
sults can be seen in Tables 9 and 10: 

Table 8.   Correlation Test Management Indicators To Achievement 

  
Indicator R Sig. Information 

Planning 0.826 0,000 Significant Relationship 
Organizing .804 0,000 Significant Relationship 
Leadership 0.745 0,000 Significant Relationship 
Control 0.790 0,000 Significant Relationship 
Staffing 0.844 0,000 Significant Relationship 

  

Table 9. Regression Test of Management Indicators for Achievement 

Indicator R R Square 
Planning 0.826 .682 
Organizing .804 0.646 
Leadership 0.790 0.624 
Control 0.745 0.555 
Staffing 0.844 0.712 

  
Tables 9 and 10 show the correlation and regression values of each management 

indicator on the achievements of the Indonesian Pencak Silat National Team. 
a. In the Planning indicator, the value of r = 0.826 and sig = 0.000 <0.05, the rela-

tionship is significant, or it can be stated that there is a positive and signifi-
cant relationship between the management of Planning on the achievement of 
the National Team. With the value of r-square = 0.682 means the relation-
ship between management and planning of the achievements of the national 
team at 68.2 %.    

b. Organizational Indicators get r = 0, 804 and sig = 0,000 <0.05, then a significant 
relationship, or it can be stated that there is a positive and significant relationship 
between Organizing management and national team achievement. With the val-
ue of rs quare = 0.646 means the relationship between the manage-
ment organization of the achievements of the national team by 64.6 %.    

c. Leadership Indicators obtained a value of r = 0, 790 and sig = 0,000 <0.05 then a 
significant relationship, or it can be stated that there is a positive and signifi-
cant relationship between leadership management on national 
team achievement . With the value of r-square = 0, 624 defined the relation-
ship between management and leadership to the team achievement of 62.4 %.    

d. Control Indicators get the value of r = 0, 745 and sig = 0,000 <0.05, the relation-
ship is significant, or it can be stated that there is a positive and signifi-
cant relationship between Control management on national 
team achievement. With the value of r-square = 0, 555 defined the relation-
ship between the management control of the achievements of the national 
team at 55.5 %.    

e. Staffing Indicators get a value of r = 0, 844 and sig = 0,000 <0.05 then a 
significant relationship, or it can be stated that there is a positive and signifi-
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cant relationship between staffing management on national team achievement. 
With the value of r-square = 0, 712 defined the relationship between the manage-
ment staff of the achievements the national team at 71.2 %.    

The results of the national team management correlation test based on each indi-
cator to the achievements above show all indicators have a positive and significant 
relationship to the performance of the Indonesian Pencak Silat National Team. In 
addition, further tests using the regression test showed a significant contribution be-
tween each management indicator to the national team's achievements. Of all the 
management indicators, the staff indicator shows the highest value compared to the 
other indicators. 

 
The results of the research that have been done provide an overview in the form 

of research data through the questionnaire management of the Pencak Silat national 
team  Based on data from research results that have been through the processing and 
analysis of data shows that on average the overall score obtained 173.13, which falls 
into either category. Based on management indicators shows that the most prominent 
in team management is staffing with a total score of 132.43. Furthermore, plan-
ning indicators with a score of 131.73. The Control Indicator gained a score of 130.08. 
While the organizing and leadership indicators each scored 128.57 and 128.22. Based 
on the questionnaire that has been distributed to the Indonesian Pencak Silat team, it 
shows that the indicator that gets the highest score is the staffing indicator. This was 
corroborated by research [14] that says " original insights into the educational needs 
of sports science and management staff, which can inform practitioners who face 
increasing demands to work with such personnel, and raise sports organizations' 
awareness of Reviews their duty of care to employees and the factors that need to be 
managed " the intent of the statement is the need for management staff educated 
sports science, which can provide information practitioners are facing increasing de-
mands to work with team members that, and raise awareness of sports organizations 
about their care assignments to fellow teams and the factors that need to 
be considered and managed . 

This illustrates that most of the teams have done quite well in terms of staff-
ing. In other indicators, the results of the study show that the indicator that gets the 
lowest score is the leadership indicator. Leadership management functions to direct, 
influence, motivate, mentoring, conflict resolution and as a role model for team mem-
bers, observing and evaluating the management process so that the planning made can 
achieve the expected results [15] [16]. Based on the results of an interview with one 
of the athletes, the manager sets a target and is delivered to his athletes, motivates 
each game, and the manager's communication with the athlete is very good. In con-
nection with these results indicate that staffing management has been done well, 
while the leadership management of the Indonesian national team Pencak Silat is still 
lacking compared to other management indicators. Both of these results illustrate that 
the best composition that has been formed will not run well if it has not been support-
ed by good leadership management. So that it can lead to achievement of goals that 
are not optimal. Every indicator in management is very important to be considered, 
especially in the management of a sports team [17] [18] [19]. 

The achievements of the Indonesian Pencak Silat national team at the 2017 Sea 
Games and the 2018 Asian Games in management is already well underway in ac-

314



315 

cordance with the duties of his respective, excellent team of coaches, athletes and 
teams support incorporated in the Indonesian National Pencak Silat team. The results 
achieved in the 2017 Sea Games are more on the non-technical factors experienced by 
the Indonesian team such as cheating and decisions that are detrimental to the Indone-
sian team. Inversely proportional in the 2018 Asian Games Indonesia achieved very 
good success. Plus the appointment of Indonesia as a host that is fully supported by 
family, relatives and all Indonesian people who witnessed directly or through elec-
tronic media adds to the spirit of competing athletes to offer the best for the State of 
Indonesia. Regarding management in sports [20] states: Management applied sport 
contributes to achieving full functionality of sports structures, the large masses of 
people, a plurality of means and skills, objectives and intentions. Management in 
sport helps to control possession and sports activities that can generate process effi-
ciencies across the organization on. The application of management in sports con-
tributes in various ways, including the achievement of team goals [21]. Management 
in sports helps control processes that can have an impact on efficiency in all sports 
teams [22] [23]. The conclusion obtained in this research is the management of the 
Indonesian National Pencak Silat team in the good category. 

Then the results showed that there was a significant and positive relationship be-
tween management and the achievements of the Indonesian national team. Thus it can 
be interpreted that the better the management, the better the achieve-
ment. Management is proven to be able to make a positive contribution to team per-
formance by 66.3%. The results of this study are in accordance with the statement 
of [23] which states that "With proper management achievements will be achieved 
easily. All the elements that exist in supporting the sports achievements must be mu-
tually supportive and sustainable. "Achievement is supported by good management 
and also supported by all elements that are mutually sustainable. Sports team 
achievement is the achievement of the goals of a team that competes in a particular 
competition. The team needs a good management to be able to achieve every goal 
set. In accordance with the statement of [26] "Every individual belongs to formal 
organizations, through a democratic and cooperative approach to management, the 
individual can help in what has proved to be successful in the past". Democratic ap-
proach and cooperative towards management, individuals can help the success. In 
addition to management can help success, management is also a facility to achieve 
goals. [26] say that "A knowledge of management facilitates the achievement of such 
aims." Knowledge about management becomes a facility for achievement. In addition 
to the importance of management for achievement stated [23] which states that "To 
improve the absolute achievement of an organization has a main goal based on exist-
ing management functions”. Each team must know and understand management func-
tions and carry them out according to the stages that should be. [23] added that 
"Sports achievement is influenced by many factors, one of which is in sports man-
agement by sports organizations. The management functions in-
clude (planning, organizing, leadership, controlling, staffing). With the correct pro-
cess and implementation in accordance with what is desired is an achievement, then 
all aspects relating to sports achievements must be fixed. "Management is one of the 
factors of a team or sports organization to achieve achievement [24]. Therefore, every 
team and or sports organization must pay more attention and carry out better man-
agement for maximum results. 
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4 Conclusion 

In accordance with the results of data processing and analysis, it can be conclud-
ed that the management of the Indonesian Pencak Silat national team 
at the Seagames 2017 and Asian Games 2018 is included in the good category. Then 
there is a significant and positive relationship between management and achieve-
ment. It can be seen in this study that the management contribution made to the Indo-
nesian Pencak Silat national team was 66.3%. 

 
 

References 
 

[1] Flynn S, College GH, Jellum L, College GH, College GH, Moser A, et al. Concepts of 
Fitness and Wellness , 2nd Edition 2018. 

[2] Belski R, Forsyth A, Mantzioris E. Nutrition for Sport, Exercise and Performance 2019. 
[3] Bailey R, Neuroscience E. Sport in Society Sport , physical activity and educational 

achievement – towards an explanatory model 2017. 
[4] Kemenpora. UU Sistem Keolahragaan Nasional 2005. 
[5] Mallett CJ, Hanrahan SJ. Elite athletes: why does the „fire‟ burn so brightly? Psychol 

Sport Exerc 2004;5:183–200. 
[6] Shahidian S, Sampaio J, Leite N. The Importance of Sports Performance Factors and 

Training Contents From the Perspective of Futsal Coaches 2013;38:151–60. 
[7] Adling RB. Importance of sports psychology in physical education and sports 

2017;2:215–8. 
[8] Bloom GA, Falcão WR, Caron JG. Coaching high performance athletes : Implications for 

coach training 2016. 
[9] Griffiths K. Personal coaching: a model for effective 2005;1:55–65. 
[10] Joo B-K (Brian). Executive Coaching: A Conceptual Framework From an Integrative 

Review of Practice and Research. Hum Resour Dev Rev 2005;4:462–88. 
[11] Becker AJ. It ‟ s Not What They Do , It ‟ s How They Do It : Athlete Experiences of 

Great Coaching 2009;4:93–119. 
[12] Pal DK. Management Concepts and Organizational Behaviour 2011:1–720. 
[13] Gunnigle P, Mcdonnell A. Performance management 2008. 
[14] Arnold R, Collington S, Manley H, Rees S, Soanes J, Williams M, et al. “ The Team 

Behind the Team ”: Exploring the Organizational Stressor Experiences of Sport Science 
and Management Staff in Elite Sport. J Appl Sport Psychol 2017;0:1–20. 

[15] Michael A. Mentoring and Coaching 2008:1–19. 
[16] Kolzow DR. Leading from within: Building Organizational Leadership Capacity 

Authored by : Table of Contents. 2014. 
[17] Jones NMP, Mellalieu SD, James N. Team performance indicators as a function of 

winning and losing in rugby union. Int J Perform Anal Sport 2004;4:61–71. 
[18] Gabcanova I. Human Resources Key Performance Indicators. J Compet 2012;4:117–28. 
[19] Serra P. Sociology of Sport. 2015. 
[20] Cucui GG, Cucui IA. Analysisis of the management system football clubs (junior) 2016;9. 
[21] Kieran K. The application of goal setting in sport 2017. 
[22] Ratten V. The impact of sports on team performance management. Team Perform Manag 

An Int J 2009;15:97–9. 
[23] Kasale LL, Winand M, Robinson L. Performance management of National Sports 

Organisations: a holistic theoretical model. Sport Bus Manag An Int J 2018;8:469–91. 
[24] Boakye EO. The impact of teamwork on employee performance 2015. 

316



Physical Activity Trends in Millenial Generation:  
Kill the Body Fat 

Linda Desrianda Tamher1, Giat Akbar Maulana2, Mustika Fitri3, Pipit Pitriani4 
{lindadesrianda@upi.edu1, giat.akbar.maulana@gmail.com2, mustikafitri@upi.edu3} 

 
Universitas Pendidikan Indonesia, Bandung, Indonesia1234 

Abstract. Lack of physical activity and unhealthy lifestyles is no stranger to the 
current millennial generation. so many of them are gaining weight until they are 
obese. One of the characteristics of obesity is an increase in body fat percent-
age. Physical activity is a good way to reduce body fat percentage. The aim of 
the study was to examine physical activity trends in the millennial generation to 
decrease body fat. It used a pre-posttest two treatment design, with 22 samples 
of obese women, and divided into aerobic dance group and Zumba group. It was 
conducted 3 times in a week along 12 weeks, with intensity of 65% - 85% based 
on maximum heart rate. The result of this study showed that aerobic dance and 
Zumba had an effect on body fat percentage.  

Keywords: physical activity, body fat percentage, obese women. 

1 Introduction 

Obesity is one of the serious diseases in the world [1]. More than 312 million 
people obesity [2], with a percentage of 13% of adults over 18 years old [3], than 
adolescence 12-19 years old [4]. Increasing age can decrease muscle mass and 
increased body fat mass [5]. 

Obesity can be seen from the body composition [6]. One characteristic of 
obesity has increased the bodyweight, indirectly increasing the percentage of body fat 
[7]. The normal category range body fat for men is 8.0 – 19.9% , and for women is 
21.0 – 32.9%, and high category for men is 20.0% - 24.9%, and for women is 33% - 
38.9%, very high category for men is > 25% and for women > 39.0% [8]. More 
severe obesity occurs for women than men [9]. The significant research for different 
percentage obese men 8 – 30% and for women 8 – 52% on Southeast Asia [10].  
Increased prevalence of obesity worldwide by reaching 18% in men and exceeding 
21% in women and severe obesity will exceed 6% in men and 9% in women [11]. 
Women tend to exhibit poorer complications than sedentary lifestyles than men [12]. 
Obesity makes more diseases like diabetes type II, hypertension, chronic disease, 
dyslipidemia, coronary heart disease, and certain types of cancer [11], reproductive 
disorder [13], even until mortality [14]. Obesity has more effect on women than men 
[9]. 

Some studies have analyzed factors that are at risk in adulthood, such as 
increasing consumption of unhealthy foods, decreased physical activity, resulting in 
the development of obesity [4]. An unhealthy lifestyle is the main factor in obesity 
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[1]. Lack of physical activity is assumed with the global development and due to 
lifestyle changes, can negatively affect personal health and society [15]It is known 
that lack of exercise, unhealthy lifestyles, and poor nutrition causes major health 
problems such as hypertension, obesity, muscular atrophy, and postural disorders 
[15]. Lack of physical activity has been linked to increased obesity through frequent 
sit-down and a lack of physical activity [16]The lack of this activity is caused by the 
work activity that demands them to dwell in a place for several hours so that it is less 
moving, and the lack of a walk although the intended place is not too far away [17]. A 
sedentary lifestyle has a negative effect on health and quality of life [5]. 

Physical activity programs are one of the most appropriate ways to achieve 
health benefits [18], increased memory, and chronic disease reduction [19]. Physical 
activity affects muscle performance and energy expenditure to maintain body 
composition and reduce the risk of obesity [20]. Increasing physical activity in the 
form of aerobic exercise leads to increased aerobic capacity in the body  [21], thus 
making the body ideal [22]. It is recommended for every teenager and adult to engage 
in moderate-intensity physical activity for 60 minutes daily to prevent hypertension 
and obesity [23].  The duration of > 30 minutes is a mild intensity zone by using an 
energy system from oxidation, resulting in an anaerobic bioenergetic contribution of 
5-2% Alaktasid and 95 – 98% aerobic. It is therefore suggested that physical activity 
for durability is done with a long duration with mild intensity, so it is called as 
Aerobic exercise [24]. Moderate - to high - intensity aerobic exercise significantly 
reduced body fat in obese boys and girls [6].  

Aerobic exercises describe positive changes in body composition, such as a 
reduction in Body mass index (BMI) and body fat percentage (BF%) [25]. Aerobic 
exercise can improve insulin action, improve lipid profile, glycemic levels, blood 
pressure, reduce the risk of cardiovascular disease, lower body weight, mortality 
reduction, prevent diabetes complications and improve the quality of life of diabetics 
if done continuously [26]. Aerobic exercise is one sport that emphasizes a series of 
repetitive movements and a long duration and nonstop because it refers to the uptake 
of energy through fat (Giriwijoyo, 2017). Aerobic sports include walking, jogging, 
swimming, cycling and aerobic gymnastics [27], [28]. An interesting and exciting 
physical activity today is aerobic dance (Ahmad, Amir, & Rosli, 2015), such as 
aerobics dance and zumba. 

Now, Zumba® is regarded as one of the most popular high-impact physical 
activities among women [29]. Zumba exercises are an uplifting, effective, easy-to-
follow dance fitness party, inspired by the Latinos, burning calories that drive 
millions towards excitement and health   [30]. Scientific research on the benefits of 
Zumba in healthy women has shown many positive things, the effect of this type of 
exercise on body composition and physical fitness (Delextrat, Warner, Graham, & 
Neupert, 2016). The application of Zumba Fitness® seems to be as effective as 
Zumba Fitness® Weight-loss Reduction training [31]. Besides, the average energy 
expenditure of zumba sports is 369 kcal for each class (duration of approximately 40 
minutes), therefore Zumba meets the recommendations of the American College of 
Sport Medicine of sports at all ages (Tugusi et al., 2018). 
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In this study to know the benefits of aerobic gymnastics and Zumba on 
decreased body fat percentage. The study aims to identify the influence of physical 
activity on body fat percentage. Researchers have hypothesized that in 12 weeks of 
physical activity will affect body fat percentage. 

 

2 Materials and Methods 

2.1 Participants 

This study used experimental research with Pretest-Posttest Two Treatment 
Design design. The study subject of 22 obese women in the S Fitness Center. The 
subject has the criteria: (1) active member, (2) has Bodyfat > 30%-45%. (3) Have a 
commitment and passion, (4) have no history of chronic diseases. 

2.2 Study Design 

  The subject is divided into two groups given different trainings. Group 1 was 
given an aerobic gymnastics training and Group 2 was given Zumba gymnastics. The 
entire subject performs an initial test before training and the final test after completion 
of the last training. Training is done every 3x a week (Tugusi, Manca, Bergamin, & 
Blasio, 2018) for 12 weeks (Delextrat et al., 2016). With an intensity of 65%-85% 
(Giriwijoyo, 2017), according to the maximum heart rate of each sample.  

2.3 Exercise Method Protocol 

Each-each training program in aerobic gymnastics and Zumba given a division 
of 10 minutes of heating, 45 minutes of core movement according to the intensity 
needed, 5 minutes of cooling, of course this intensity is adjusted to the situation and 
condition of the subject.  

2.4 Measured Variables 

• Omron Karada Scale 
This tool serves to measure body fat, body age, BMI, Visceral fat, Skeletal 

muscle, and resting metabolism. The way is to focus the data that has been input on 
tools such as gender, age, height, and weight. How to include weight, height, and age 
in the appliance, the subject of standing on the position of the upright straight above, 
while holding the grip of the appliance, then the result will be legible on the device.  

 
• Check Pulse 

Pulsing the pulse in the left hand, or on the neck or in the chest using the right 
palm of the hand. Performed for 6 seconds, the result is in multiply 10. To be 
accumulated in 1 minute.  
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• Roll meter 

This roll meter is used to measure the resulting decline after conducting exercise 
programs on the limbs, such as the arms, chest, abdomen, thighs, buttocks, and waist 
in cm units. 

2.5 Data Analysis 

Analysis of this research data using the Statistical Package for Social Science 
(SPSS) Ver. 16.0 application. This study using parametric statistics with the analysis 
of Paired Sample T-Test 

3 Results and Discussions 

Based on the results of data from preliminary tests, aerobic gymnastics and 
Zumba training for 12 weeks and the final Test with the results of the cycle data 
period: 

Table 1. Average and standard deviation group Aerobic Dance And Zumba Based On Body Fat 
Procentage 

Group  pretest posttest Paired sample  
T-Test (2-sig) 

 
Mean Stdev Mean Stdev Sig 

Aerobic dance 38% 2% 31% 2.02% 0.014 0.007 
Zumba 37% 2.5% 30.5% 3.6% 0.050 0.0025 

 
Table 1 explains the average initial test of the body fat percentage of aerobic 

gymnastics group 38% with a standard deviation of 2%, while the average test of the 
initial Zumba group is 37% with a standard deviation of 2.5%. After the training 
conducted aerobic gymnastics and Zumba there is an average final test of the body fat 
percentage of aerobic gymnastics group is 31% with the standard deviation of 2.02%, 
while the average test of the end of the Zumba group is 30.5% with the standard 
deviation of 3.6%.  

320



321 

 
Fig. 1. Comparison Of Body Fat Percentage Of Aerobic Gymnastics And Zumba Group 
(Average Data ± SD) 

Based on Figure 3, decreased body fat percentage of aerobic gymnastics Group 
by 7%, and decreased body fat percentage in Zumba group amounted to 6.5%. Result 
of data calculation using Paired sample T-Test shows in aerobic gymnastics group 
SIG (0.0007) < 0.05 and on Zumba SIG Group (0.0025) < 0.05. These results indicate 
there is a significant influence on aerobic gymnastics exercises and Zumba against 
decreased body fat percentage. 

Based on the results of research obtained there is a significant influence for 
physical activity of both aerobic gymnastics and Zumba against decreased body fat 
percentage. The study conducted for approximately 3 months with 36 sessions 
resulting in a decrease in the results of body composition measurements in each 
sample. Based on the data in the tables above it is explained that body composition 
ranging from body weight, body mass index, fat percentage, muscle to the 
measurement of the body showed a decrease. 

Decreased fat percentage there was a decrease in aerobic gymnastics group 
1.06% while the Zumba group amounted to 1.49%. Zumba Group is seen more of his 
decline in aerobic gymnastics group of 0.43%. In addition, weight loss and body fat 
are also affected by the results of the body mass index obtained by each sample. This 
decline is caused by aerobic and Zumba gymnastics activities conducted for 60 
minutes each meeting, aerobic gymnastics and Zumba is a group of physical activity 
aimed at losing weight, body fat and increase endurance [32].  

The data of the decline when compared between aerobic gymnastics and Zumba 
groups is more or less the same data. But it looks a little bigger the decline is in the 
Zumba group. This is caused by Zumba as an effective exercise program for 
improving body composition, aerobic capacity, and general health, it can be a very 
interesting and effective program to encourage physical activity [31]. So it can be 
done vigorously.  
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Aside from aerobic and Zumba gymnastics, physical activity such as fast roads, 
jogging, stair climbing, basketball, racket sports, football, lap laps, skating, lawn 
mowing, cycling, and dancing [33] is an aerobic exercise that is recommended for 
adults to lower body weight, mass index and body fat. Without realizing daily 
activities can be used as physical activities that can reduce body mass index, body fat, 
and body Betar, such as playing, working, traveling, recreation etc [33]. However, if 
you want maximum results, it is advisable to carry out physical activity with long 
duration and moderate to high intensity [24]. 

The physical activity of aerobic and Zumba gymnastics almost has similarities to 
the results obtained. However, to achieve maximum results is better combined with 
nutritional intake activity [31]. Because of this body composition can be modified 
using physical activity and nutritional intake [34]. This is important because the 
optimal body composition is capable of maintaining the health of cardiometabolic 
diseases [35] . In addition, changing lifestyles for the better is also one way to destroy 
the risk of obesity and future Diabetes [36]. Physical activity is important in energy 
balance and recovery for obese people, but it is better balanced with the regulation of 
the calories consumed [37]. 

In fact, this research can result in a reduction in body fat percentage which is 
even greater in body composition, but there are limited researchers in the study, such 
as long research time, less conducive situation and condition, the condition of each 
sample that can not be predicted. In this study it is better for researchers to then be 
able to consider the situation and conditions in the study, the condition of each 
sample, and add things to be researched such as nutrition, genetic, daily activities, 
history of disease and hormones, because it is a factor that affects the body 
composition. 

4 Conclusions and Suggestions 

In this study obtained a significant reduction of physical activity such as aerobic 
gymnastics and Zumba for decreased body fat percentage. 
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Abstract. Type 2 Diabetes Mellitus (DM) cases in Tugurejo Regional Hospital 
Semarang City increased up to 45,87% in 2018. Length of stay of patient in Tu-
gurejo Hospital was 28.74% not in accordance with INA-DRG standards. It 
meant the rate of clinical condition improvement inpatient was slow. The aim 
was to determine median survival of  clinical condition improvement factors 
among patients with type 2. It was historical cohort study by observing the 
medical records. The sample in this study was 70. The result median survival of 
age variable (<40 years old was 5 days), hypertension status (normal blood 
pressure was 6 days), obesity (normal body mass index was 6 days), blood glu-
cose level (normal was 5 days), diet of DM (diet was 6 days), and level of de-
pendency (self-care was 6 days).  

Keywords: median survival, clinical condition, diabetes. 

1 Introduction 

Non-Communicable Disease (NCD) still becomes a public health problem, both 
globally, nationally and locally. About 70% of the total deaths in the world and more 
than half the burden of disease is Diabetes Mellitus [1]. Diabetes Mellitus (DM) 
caused by high blood glucose levels due to disorders of the pancreas and insulin. 
Based on WHO, in 2016 DM in the 7th rank causes of world death. In Indonesia, it is 
estimated that in 2030 there will be 21.3 million people with DM. DM in the third-
ranking after stroke and Ischaemic Heart Disease (IHD), with increase from 2013 
about 6.9% to 8.5% in 2017 [2]. 

In Central Java, DM was ranked second highest disease after hypertension is 
about 20.57% [3].Semarang City was highest ranked of type 2 DM about 53.349 cases 
in Central Java Province in 2018 [3]. Based on Profil Kesehatan Kota Semarang 2018, 
the pattern of top 10 hospital diseases in the Semarang City in 2017 ranked sixth was 
DM by as many as 3429 cases and increased fifth ranked in 2018 with 3156 cases [4]. 
The prevalence of type 2 DM cases in Tugurejo Regional Hospital Semarang City in 
2017 about 45.22% and increased in 2018 about 45.87%. 
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Research on the factors that influence the incidence of type 2 DM in Tugurejo 
Regional Hospital has been carried out with a variety of variables, while it is also nec-
essary to know the survival rate of improvement in the clinical condition of type 2 DM 
by applying statistical methods to determine the factors that correlated with the recov-
ery rate. This research used analysis survival. Survival analysis is a method related to 
time, starting from the time origin or start point to the occurrence of a specific event 
(failure event/end point) [5]. Survival analysis requires data that is survival time. There 
are three things that must be considered in determining the survival time, namely the 
time origin or start point, the definition of failure event, and the clarity of the meas-
urement scale [6]. 

Length of Stay (LOS) shows the correlation with the improvement of the patient's 
clinical condition. The longer LOS patient have, the slower the patient will experience 
improvement in clinical conditions. In the previous research at Tugurejo hospital in 
2014 about type 2 DM disease, it was stated that the standard in INA-DRG the length 
of stay for DM cases was 7-20 days with the highest percentage of length of stay was 8 
days and the lowest 1 day, and based on LOS patients were obtained as many as 
28.74% which is not according to INA-DRG standard [7]. 

The survival time in this study used recovery time, started from diagnosis with 
type 2 diabetes and undergoing hospitalization in a hospital until it is declared to have 
improved clinical conditions and is allowed to go home based on the decision of the 
doctor specialist. Median survival is the time when 50% of subjects experience an 
event [8]. 

Previous research conducted at Wangaya Hospital in Denpasar using a survival 
analysis explain that in the period of 1 to 29 days from the time DM patients were 
hospitalized, the chances of patients surviving for less than 5 days were 0,5 and at the 
end of treatment, the chances of survival decreased to 0,039, as well as variables that 
have a significant effect on statistics including gender, blood sugar status, and other 
diseases [5]. Another research on the survival analysis of DM sufferers at Makassar 
Bhayangkara Hospital, the factors that have a significant influence on survival time 
are age and blood sugar levels are bound to time, where each individual who is less 
than 45 years old has a risk of failure of 0,015 times less than with patients over the 
age of 45 years and individuals with high blood sugar levels have a risk of failure of 
1,128 times greater than patients who have low and normal blood sugar levels [9] 

2 Methods 

The research was conducted in Tugurejo Regional Hospital Semarang City. This 
research conducted for four months since December 2019 to March 2020. The total 
population in this research in January-December 2018 is 206 patients. The inclusion 
criteria patients who are diagnosed with type 2 DM and hospitalization at Tugurejo 
Regional Hospital Semarang City in 2018 based on information from the medical 
record and covering all variables. The exclusion criteria are patients who died and 
discharged from the hospital without permission from the hospital. In determining the 
number of samples using simple random technique and the samples were 70. 

This research used was observational analytic and historic cohort design. 
Sources of data in this research was from medical records. The research instruments 
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used in this research was observation sheet to help transfer information from medical 
record. The steps of data analysis in this study are as follows: 
1. Recapitulate secondary data from type 2 DM patients. 
2. Identify data characteristics of type 2 DM patients. 
3. Test the proportional hazard assumption by using the Kaplan Meier curve to find 

out the median survival and chance of survival in DM patients. 
This study uses survival analysis with looking Kaplan Meier curve to determine 

the dependent variable and independent variable. 
The dependent variable in this study is the survival time of patients with type 2 

diabetes, with the following conditions: 
a. Start point (time origin), is the time when the initial patient admitted Tugurejo 

Hospital Semarang for hospitalization. 
b. Ending event of interest is a condition when patients with type 2 DM are declared 

to have improved clinical conditions and are allowed to go home based on the deci-
sion of the doctor specialist. 

c. The measurement scale of this study is in units of days. 
The category of dependent variable divided into event and censor. Event if patient 

reach the goal of the patient being hospitalized and allowed to go home less than the 
period of time or median survival, censor if Patients who die, or lost to follow-up, or 
fail or are treated for more than equals the specified time period or median survival. 
The median survival used in this research was 8 days [10]. The independent variables 
in this study were sex, age, hypertension status, obesity, blood glucose level, diet of 
DM, neuropathy, hyperglycemia, pain, diabetic ulcers, and level of dependency. These 
variables are of the categorical type with two categories. 

3 Result and Discussion  

Patient characteristics are presented in several tables below. 

Table 1.   Patient characteristics. 

Patients characteristics n Percentage (%) 
Sex 

- Male 
 

19 
 

27.2 
- Female 51 72.8 

Age 
- <40 years old 

 
14 

 
20.0 

- ≥40 years old 56 80.0 
Occupation 

- Civil servants 
 

3 
 

4.2 
- Labor/employee 5 7.1 
- Entrepreneur 12 17.5 
- Retired 17 24.1 
- Does not work 33 47.1 

  
 Based on the table 1, the number of female patients were 51 patiens (72.8%) is 

higher than that of male patients were 19 patients (27.2%). From 70 respondents, 
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respondents aged <40 years old were 14 patients (20.0%), while respondents aged ≥40 
years old were 56 patients (80.0%). The distribution of 70 respondents based on occu-
pation, the most occupation by patients not working were 33 patients (47.1%) and the 
least frequency the types of occupation were civil servants were 3 (4.2%). 

Table 2.   Clinical condition improvement factors of DM. 

Variable Category Censor Event Total 
n % n % n % 

Sex Male 9 34.6 10 22.7 19 27.1 
Female 17 65.4 34 77.3 51 72.9 

Age <40 y.o. 0 0.0 14 31.8 14 20.0 
≥40 y.o 26 100,

0 
30 68.2 56 80.0 

Hypertension status Normal 6 23.1 36 81.8 42 60.0 
Prahypertension/ 
Hypertension 

20 76.9 8 18.2 28 40.0 

Obesity Normal 4 15.4 29 65.9 33 47.1 
Overweight/ obes 22 84.6 15 34.1 37 52.9 

Blood glucose level Normal (<200) 3 11.5 26 59.1 29 41.4 
Diabetes (≥200) 23 88.5 18 40.9 41 58.6 

Pain No 23 88.5 40 90.9 63 90.0 
Yes 3 11.5 4 9.1 7 10.0 

Hyperglycemia No 23 88.5 43 97.7 66 94.3 
Yes 3 11.5 1 2.3 4 5.7 

Diet of DM Yes 6 23.1 38 86.4 44 62.9 
No 20 76.9 6 13.6 26 37.1 

Neuropathy No 5 19.2 8 18.2 13 18.6 
Yes 21 80.8 36 81.8 57 81.4 

Diabetic ulcers No 10 38.5 20 45.5 30 42.9 
Yes 16 61.5 24 54.5 40 57.1 

Level of 
dependency 

Self Care 7 26.9 41 93.2 48 68.6 
Intermediate Care, Partial 
Care, and Total Care 

19 73.1 3 6.8 22 31.4 

  
 Based on table 2, from of 70 type 2 DM patients, female patients experienced 

more events (77.3%) and censors (65.4%) than male patients. Patients with age  ≥40 
years olf were highest in the event (68.2%) and censors (100%). In hypertension status, 
the highest censor status was in prahypertension/ hypertension patients (76.9%) and the 
highest event status was patients with normal blood pressure (81.8%). Similarly, in 
obesity and blood glucose levels, the highest cases of censors were patients with 
overweight/obesity (84.6%) and patients with diabetes (88.5%), whereas cases of the 
highest event were patients with normal weight (65.9%) and normal blood sugar levels 
(59.1%). In the variable pain and hyperglycemia the highest cases of events and 
censors are patients without pain and without hyperglycemia. Patients with neuropathy 
and diabetic ulcers occupy the highest event and censor status. As for the diet of DM, 
the highest case of event was without diet (76.9%) and the highest censor of patients 
on the DM diet (86.4%). At the level of dependency variable, intermediate care, partial 
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care, and total care occupy the highest censor status (73.1%) and self care in the 
highest event status (93.2%). 

Median survival is the time when 50% of subjects experience an event. Median 
survival can be known by drawing a horizontal line from the y-axis at the point of 50% 
to cross the survival line. Based on the result of Kaplan Meier Curve variables that are 
not tangent are age, hypertension status, obesity, blood glucose level, diet of DM, and 
level of dependency.  

 
Fig. 1. Kaplan Meier curve of age. 

 Based on the age variable, median survival at <40 years old is 5 days, meaning 
that as many as 50% of type 2 DM patients aged <40 years old need 5 days to 
experience clinical conditions improvement. The median survival at the age of ≥40 
years old is 7 days, it can be concluded that 50% of DM patients aged ≥40 years old 
need 7 days to experience clinical conditions improvement. Otherwise stated, type 2 
DM patients who aged <40 years old need faster time to experience improvement in 
clinical conditions than those who have obesity aged ≥40 years old. 

The age variable from this study, in line with what was stated by the International 
Diabetes Federation, that as many as 90-95% of people with type 2 diabetes are gener-
ally over 40 years old [11]. At the age of more than 40 years, is caused by the age at 
which an intolerance of glucose begins to occur. The existence of the aging process 
causes reduced ability of β cells in the pancreas to produce insulin [12]. With age, the 
ability of a person's immune system to fight viruses and destroy fungi and bacteria is 
reduced [13]. A high proportion of inpatients had complications, which may reflect 
their older age and long duration of DM [14].  DM type 2 in the elderly is accompanied 
by functional disability, some complications and mortality so that DM management for 
the elderly is very necessary [15]. 
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Fig. 2. Kaplan Meier curve of hypertension status. 

 Based on the variable hypertension status, median survival at normal blood pres-
sure is 6 days. It can be concluded that 50% of DM patients who have normal blood 
pressure need 6 days to experience clinical conditions improvement. Nevertheless, this 
is different in prahypertension/hypertension people that shows 50% of DM patients 
who have need days exceeding observation time. In the other words, type 2 DM 
patients who have normal blood pressure need faster time to experience improvement 
in clinical conditions than those who prahypertension/hypertension. 

The most common type of disease suffered as a complication of type 2 DM is 
hypertension. Complications such as hypertension that can occur suddenly are caused 
by manifestations of a poor patient's lifestyle so that the patient cannot control blood 
sugar levels properly [16]. In line with previous studies conducted at Ngudi Waluyo 
Wlingi Regional Hospital said that the survival time of improvement in the clinical 
condition of patients with hypertension and without hypertension is significantly 
different [17]. High blood pressure causes the distribution of cells to not run optimally 
which causes a buildup of sugar and cholesterol in the blood [18]. 

 
Fig. 3. Kaplan Meier curve of obesity. 
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 Based on the obesity variable, the median survival in patients who have a normal 
body mass index is 6 days. It can be concluded that 50% of DM patients who have a 
normal body mass index need 6 days to experience improvement in clinical conditions. 
However, this is different in people with overweight/obese body mass index that shows 
50% of DM patients who have need days exceeding observation time. In the other 
words, type 2 DM patients who have normal body mass index need faster time to 
experience improvement in clinical conditions than those who have overweight/obese. 

The results of this study are in accordance with the theory which states that more 
than 8 among sufferers of type 2 DM are those who are overweight. The more fat 
tissue in the body, the body tissue and muscle will be more resistant to insulin. Too 
much fat in the body will block the work of insulin so that glucose cannot be flowed 
into cells and accumulates in the blood circulation [19]. Lipoprotein abnormalities are 
common in overweight and obese patients with diabetes and contribute significantly to 
its complications [20]. In the presence of complications, the patient's clinical condition 
will improve more slowly. 

 
Fig. 4. Kaplan Meier curve of blood glucose level. 

 In the blood glucose level variable, the median survival in patients who have 
normal blood glucose levels or <200 mg/dL is 5 days. The conclusion can be taken that 
50% of DM patients who have normal blood glucose levels or <200 mg/dL need 5 
days to experience improvement in clinical conditions. However, this is different in 
people with diabetes blood glucose level (≥200) that shows 50% of DM patients who 
have need days exceeding observation time. In the other words, type 2 DM patients 
who have normal blood glucose level need faster time to experience improvement in 
clinical conditions than those who have diabetes blood glucose level. 

Patients with type 2 DM who are hospitalized experience changes in diet, 
medications, glucose metabolism, and schedule that can adversely affect blood glucose 
control. Uncontrolled blood glucose levels in hospitalized patients with diabetes are 
associated with potential harms such as deleterious effects on wound healing, increased 
risk of infection, and delays in surgical procedures or discharge from the hospital [21]. 
The results of previous studies that respondents with blood sugar levels more than 
average who experienced subjective complaints of 90,9% [22]. 
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Fig. 5. Kaplan Meier curve of diet of DM. 

Based on the diet of DM variables, the median survival in patients on the DM diet 
is 6 days. It can be concluded that 50% of DM patients who take the diet of DM need 6 
days to experience clinical conditions improvement. Nevertheless, this is different in 
people without Diet of DM that shows 50% of DM patients who have need days 
exceeding observation time. Otherwise stated, type 2 DM patients who on diet of DM 
need faster time to experience improvement in clinical conditions than those without 
diet of DM. 

The study that is in line with the results of this study is a survival analysis study 
in Wahidin Sudirohusodo Makassar Hospital, with the conclusion that patients who are 
not on a diet have a greater risk of failure compared to those on a diet [23]. The 
recommendations on dietary aspects can contribute to achieve the desired blood 
glucose, blood pressure, lipid profile and weight [24]. 

 
Fig. 6. Kaplan Meier curve of level of dependency. 

 Based on the level of dependency variable, the median survival in patients who 
perform self-care is 6 days. It can be concluded that 50% of DM patients who perform 
self-care require 6 days to experience improvement in clinical conditions. However, 
this is different in people with intermediate care, partial care, and total care that shows 
50% of DM patients who have need days exceeding observation time. In the other 
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words, type 2 DM patients who perform self-care need faster time to experience 
improvement in clinical conditions than those who perform intermediate care, partial 
care, and total care. DM cannot be cured, it can be controlled [25]. DM patients have 
to learn to live with the disease. Activities that support DM management are self-care. 
Patients who suffer from DM for more than 5 years will realize the importance of 
applying self-care after the accompanying symptoms appear, so that not infrequently 
patients will begin to make the recommended management when signs of 
complications begin to appear [26]. 

4 Conclusion   

The median survival or 50% of subjects experience clinical condition improve-
ment of age variable (<40 years old was 5 days, ≥40 years old was 7 days), hyperten-
sion status (normal blood pressure was 6 days), obesity (normal body mass index was 
6 days), blood glucose level (normal was 5 days), diet of DM (diet was 6 days), and 
level of dependency (self-care was 6 days). 
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Abstract. Current study aimed to explore the risk factors of stunting based on 
priority-region status in Indonesia. We extracted national basic health survey in 
2018. We defined stunting based on height for age, which Z-score<-2.0, was 
categorized as stunting. Priority-region categorized by the National Team for 
Acceleration of Poverty Reduction, Republic of Indonesia, i.e., 100 priority-
regions determined. We also observed children's characteristics, i.e., age, sex, 
birth weight and height, gestational age, weaning age, diarrhea, immunization, 
breastfeeding, and supplementary feeding. Parent's and household's characteris-
tics were observed as well. Binary regression logistic was performed to con-
clude risk factors of stunting. We concluded that male children, lower mother's 
and father's height were the consistent risk factors for priority-, non-priority, 
and total-regions. Without consider priority-region, we concluded that family 
members, sex, access to health services, antenatal-care, mother's- and father' s-
height, parent's education level, and ferrous-sulfate supplementation altogether 
were the risk factors for stunting in Indonesia.  

Keywords: stunting, risk factors, priority region, Indonesia 

1 Introduction 

Stunting is a health problem in children that the most burdened in developing 
countries[1]. Decreasing stunting is one priority of the six goals of the Global Nutri-
tion Targets in 2025.[2] Children are determined as stunted if their height for age Z-
score were ≤2 from the standard deviations [SD][3]. Stunting causes 14.5% of deaths 
each year. Studies also concluded that there is a link between stunting and cognitive 
impairment[4][5][6]. Prolonged impairment of cognitive function in children with 
stunting will affect productivity and economic status[7][8][9]. Other studies have 
shown that school dropout rates for children with stunting are higher than for normal 
children[8]. 

The prevalence of stunting in Indonesia is 30.5%[10], placed comparable to oth-
er countries with high stunting burdens[11]. Indeed, the prevalence decreased com-
pared to the previous Indonesia national basic health survey (riset kesehatan dasar: 
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RISKESDAS) 2013, i.e., 37.2%[12] but must still be concerned. In 2018 the govern-
ment determined a hundred priority regions, i.e., districts/cities with the highest stunt-
ing prevalence. A hundred districts/cities are spread evenly throughout the province, 
which varies number in each province[13]. This region determination is needed for 
public health nutrition measures to decrease stunting cases. 

Stunting in children developed during the first two years of life (0-23 months). 
The pivotal causes of stunting are malnutrition[14],  non-exclusive 
breastfeeding[15][16][17], low economic status of the family[18][19][20][21], prema-
ture births[21],  low birth weight[16][20], low parental education 
level[18][22][23][24], living in households with 3 or more under 5 years old 
children[25],  households with 5 - 7 family members[25], poor sanitation[20][26], and 
low access to the health services[20][26][27]. 

The determinants of stunting are well-established; however, little is known re-
garding the determinants in the region with a different rate of prevalence, especially 
in Indonesia. The current study aimed to explore the risk factors of stunting according 
to priority region in Indonesia based on RISKESDAS 2018. In addition, the current 
study updated the information regarding stunting in Indonesia from the previous 
RISKESDAS. 

2 Methods 

Present study analyzed secondary data obtained from the results of RISKESDAS 
conducted by the Ministry of Health, the Republic of Indonesia, in 2018. This survey 
was a nationally representative survey with a cross-sectional study conducted every 
five years. The population includes households in all provinces and districts/cities, 
i.e., 34 provinces, 416 districts, and 98 cities in Indonesia. Data collection was done 
by interview, measurement, and physical examination. Interviews using two instru-
ments, i.e., Household Instruments and Individual Instruments.  Details about sam-
pling techniques, survey design, survey instruments, measurement systems, ethical 
clearance, and quality control have been explained elsewhere[10]. In this analysis, we 
use information gathered from 27,280 women with children aged 0-23 
months who have fulfilled the questionnaire. 

2.1 Data management 

We defined stunting status data based on obtained RISKESDAS data of children 
aged 0-23 months. We determined stunting on Z-score with the [SD] calculated from 
height for age. Stunting determined when Z-score < -2.0. We also analyzed the factors 
provided based on the latest research related to stunting conducted in 
Indonesia. [25][28] We identified parameters provided in RISKESDAS data to be 
analyzed. We concern about the fundamental factors, i.e., priority region as an im-
portant parameter for the stunting cases. Priority region selected and determined 
by the National Team for the Acceleration of Poverty Reduction (Tim Nasional Per-
cepatan Penanggulangan Kemiskinan: TNP2K) in 2018, i.e., 100 priority region[29]. 
We determined 150 control regions chosen from non-priority regions randomly. We 
also observed children's characteristics, i.e., age, sex, birth weight, birth height, gesta-
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tional age, weaning age, history of diarrhea within two weeks, history of immuniza-
tion, initiation of early breastfeeding, exclusive breastfeeding, and supplementary 
feeding. Supplementary feeding determined as adequate supplementation of extra 
feeding, i.e., biscuits, milk, and other forms administered for the last 12 months.  

Regarding parent's characteristics, we observed the educational status of parents, 
employment status of parents, maternal and paternal stature, maternal age of first 
birth, desired pregnancy status, administration of ferrous-sulfate tablets, the number 
of antenatal care (ANC) visits during pregnancy, and the history of pregnancy com-
plication. Pregnancy complications were defined as the presence of gestational relat-
ed-problems during pregnancy, delivery, and puerperium could be the infection, 
bleeding, or eclampsia. 

We also observed household characteristics, i.e., the number of all family mem-
bers, the number of children under five years in the household, access to the health 
services (Public Health Services=Pusat Kesehatan Masyarakat [Puskesmas]), fecal 
disposal status, and type of drinking water used. Fecal disposal categorized as stand-
ardized based on latrine usage, while the type of drinking water categorized as se-
cured when satisfied with the criteria of secured drinking water, i.e., from branded 
bottled water, governmental drinking water company, and secured water springs. 

2.2 Data analysis 

 
Data were presented in frequency and percentage based on case and control sta-

tus due to categorical data types. Chi-square analysis was performed to determine the 
relationship between determinants and stunting status. P- values <0.05 
were considered statistically significant. Factors that have a p-value lower than 0.25 
were involved in multivariable analysis. We analyze the final model using Binary 
Regression Logistics. All analyses were performed by SPSS 16.0 (IBM Corporation, 
NY, USA). 

3 Results 

Data were extracted from the RISKESDAS 2018, and we got a total of 27,280 
children 0-23 months that met the criteria. Of them, 8,537 experienced stunting mean 
the prevalence based on this subset was 31.29 %. Based on the priority region catego-
ry, most of them living in  the non-priority region, i.e., 21,424 (78.5%), and the rest 
21.5 % living in the priority region (Table 1a.) 

Table 1a. also shows that the proportion of priority region was significantly 
higher in the stunting group.  The proportion of aged <12 months was significantly 
lower in the case group compared to the control group. The proportion of males was 
also remarkable higher in the stunting group. History of diarrhea within the two 
weeks proportion was significantly higher in the case group, while the history of diar-
rhea after two weeks was not significantly different between groups. Gestational age 
< 37 weeks proportion was higher in the stunting group. Birth weight and birth height 
also demonstrated significant differences between groups. The proportion of lower 
birth weight was higher in the case group, as well as the proportion of lower birth 
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height. However, the missing values (not applicable data) of these two parameters 
were quite high. Weaned age proportion notably different as well, i.e., weaning age of 
< 12 months tend to be lower in the case group. The other parameters in the children's 
domain, i.e., supplementary feeding, immunization history, early breastfeeding initia-
tion, and exclusive breastfeeding, were comparable between groups. 

Table 1b demonstrated the characteristics in the domain of parents. Mothers and 
fathers who had lower education levels were higher proportion in the stunting group. 
There was a significant difference between the mother's employment status propor-
tion, i.e., tend to be lower for stunting group, while the father's employment status 
was comparable between groups. The mother's age of first labor under 20 years tends 
to have a higher proportion in the case group.  
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Table 1. a.  Subject Characteristics of children 

Characteristics Stunting status P-value * OR [95% CI] 
Yes 

N = 8,537 
No 

N = 18,743 
Priority region          
Yes n; % 1996; 23.4 3860; 20.6 0.001 1,117 (1,107-1,251) 
No n; % 6541; 76.6 14883; 79.4   
Age     
<12 months n; % 3174; 37.2 10533; 56.2 0.001 0.461 (0.438-0.486) 
12-23 months n; % 5363; 62.8 8210; 43.8 
Sex        
Male n; % 4730; 55.4 9235; 49.3 0.001 1.279 (1.215-1.347) 
Female n; % 3807; 44.6 9508; 50.7   
History of diarrhea         
Yes in <2 weeks n; % 715; 8.4 1324; 7.1 0.001 1.208 (1,099-1,328) 
Yes in> 2 weeks n; % 351; 4.1 706; 3.8 0.119 1.112 (0,976-1,268) 
Never n; % 7471; 87.5 16713; 89.2 Ref Ref 
Supplementary feeding          
No n; % 4948; 58.0 10985; 58.6 0.320 0.974 (0.974-1.026) 
Yes n; % 3589; 42.0 7758; 41.4   
History during birth 
Gestational age 

        

<37 weeks n; % 2918; 34.2 5996; 32.0 0.001 1.104 (1.046-1.166) 
≥ 37 weeks n; % 5619; 65. 

8 
12747; 68.0 

Birth weight          
N/A n; % 3486; 40.8 6961; 37.1   
≤ 2500 g n; % 804; 9.4 1005; 5.4 0.001 2.030 (1.838-2.242) 
> 2500 g n; % 4247; 49.7 10777; 57.5   
Birth height         
N/A n; % 4339; 50.8 8736; 46.6   
≤ 44.2 cm n; % 415; 4.9 574; 3.1 0.001 1.803 (1.580-2.057) 
> 44.2 cm n; % 3783; 44.3 9433; 50.3   
Immunization history         
N/A n; % 5475; 64.1 12779; 68.2   
No n; % 884; 10.4 1615; 8.6 0.076 1.093 (0.992-1.204) 
Yes n; % 2178; 25.5 4349; 23.2   
Early breastfeeding initiation         
No n; % 3844; 45.0 8300; 44.3 0.257 1.031 (0.979-1.085) 
Yes n; % 4693; 55.0 10443; 55.7 
Exclusive breastfeeding         
No n; % 3844; 45.0 8300; 44.3 0.257 1.031 (0.979-1.085) 
Yes n; % 4693; 55.0 10443; 55.7 
Weaned age          
N/A n; % 215; 2.5 459; 2.4   
<12 months n; % 3978; 46.6 10170; 54.3 0.001 0.731 (0.694-0.770) 
≥ 12 months n; % 4344; 50.9 8114; 43.3   

* Chi-Square test 
 
The proportion of pregnant mothers with less than four visits tends to be higher 

in the stunting category. Lower height, both of the mother and father tend to have a 
higher proportion in the stunting group. Ferrous-sulfate supplementation group tends 
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to be lower in the case group, significantly. Pregnancy status and pregnancy compli-
cation proportions were comparable between groups. 

A household with had three or more under-five years old children significantly 
had a higher proportion in the case group. (Table 1c.) Similarly, family members five 
to seven members, as well as eight members or more, tend to be higher in the stunting 
category. Families with have difficulty accessing public health services tend to have a 
higher proportion of stunting. Secured drinking water usage tends to have a lower 
proportion in the stunting cases. Fecal disposal management in the household propor-
tion was comparable between groups. 

Table 1. b.  Subject Characteristics of parents conditions 

Characteristics Stunting status P value * OR [95% CI] 
Yes 

N = 8,537 
No 

N = 18,743 
Mother's level of education         
High school or lower n; % 7456; 87.3 15851; 84.6 0.001 1.258 (1.167-1.357) 
Higher education; % 1081; 12.7 2892; 15.4     
Mother's employment status         
Unemployed n; % 4933; 57.8 11111; 59.3 0.021 0.940 (0.893-0.990) 
Employed n; % 3604; 42.2 7632; 40.7     
Mother's age of first labor         
< 20 years n; % 2651; 31.1 5301; 28.3 0.001 1.141 (1.078-1.207) 
≥ 30 years n; % 5467; 64.0 12474; 66.6 0838 1.013 (0.899-1.140) 
20 - 29 years n; % 419; 4.9 968; 5.2 Ref Ref 
Pregnancy status         
Undesired n; % 310; 3.6 682; 3.6 1.000 0.998 (0.87-1.144) 
Desired n; % 8227; 96.4 18061; 96.4     
Number of ANC visits         
<4 times n; % 2001; 23.4 3856; 20.6 0.001 1.182 (1.112-1.257) 
≥ 4 times n; % 6536; 76.6 14887; 79.4     
Mother's height         
<150 cm n; % 3766; 44.1 6133; 32.7 0.001 1.623 (1.540-1.710) 
≥ 150 cm n; % 4771; 55.9 12610; 67.3     
Ferrous sulfate supplementation         
No n; % 1275; 14.9 2400; 12.8 0.001 1.196 (1.111-1.287) 
Yes n; % 7262; 85.1 16343; 87.2   
Pregnancy complication         
Yes (at least one or more)  n; % 987; 11.6 2290; 12.2 0.127 0.939 (0.868-1.017) 
No n; % 7550; 88.4 16453; 87.8   
Father's level of education         
High school or lower n; % 7636; 89.4 16249; 86.7 0.001 1.301 (1.200-1.410) 
Higher education n; % 901; 10.6 2494; 13.3 
Father's employment status         
Unemployed n; % 203; 2.4 454; 2.4 0885 0.981 (0.830-1.160) 
Employed n; % 8334; 97.6 18289; 97.6     
Father's height         
< 160 cm n; % 2798; 32.8 4618; 24.6 0.001 1.491 (1.410-1.577) 

≥ 160 cm n; % 573
9; 67.2 

1412
5; 75.4 

ANC: ante-natal care * Chi-Square test 
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Table 1. c.  Subject Characteristics regarding household conditions 

Characteristics Stunting status P-value * OR [95% CI] 
Yes 

N = 8,537 
No 

N = 18,743 
Number of under-fives in 
household 

        

≥ 3 n; % 316; 3.7 513; 2.7 0.001 1.368 (1.185-1.579) 
2 n; % 2119; 24.8 4678; 25.0 0844 1.006 (0.948-1.068) 
1 n; % 6102; 71.5 13552; 72.3 Ref Ref 
Members in household         
≥ 8 members n; % 840; 9.8 1719; 9.2 0.020 1.116 (1.018-1.224) 
5 - 7 members n; % 4400; 51.5 9495; 50.7 0.041 1.058 (1.002-1.117) 
1 - 4 members n; % 3297; 38.6 7529; 40.2 Ref Ref 
Limited access to health services       
Yes n; % 483; 5.7 825; 4.4 0.001 1.302 (1.161-1.462) 
No n; % 8054; 94.3 17918; 95.6   
Fecal disposal 
Non latrine usage n; % 
Latrine usage n; % 
Drinking water  

 
51517; 60.4 
3380; 39.6 

 
11517; 61.4 
7226; 38.6 0.105 0.957 (0.908-1.009) 

Unsecured n; % 1536; 18.0 2933; 15.6 0.001 1.183 (1.105-1.266) 
Secured n; % 7001; 82.0 15810; 84.4   

under-fives: under five years old children                * Chi-Square test 

Table 2. Binary logistic regression of parameters based on priority region 

Variable 
Non-priority region Priority region Total region 

p Adjusted OR 
(95% CI) p Adjusted OR 

(95% CI) p Adjusted OR 
(95% CI) 

Priority region     0.001 1.141 (1.072-1.214) 

5/more family members 0.024 1.072 (1.009-
1.139)   0.018 1.066 (1.011-1.124) 

Male 0.001 1.281 (1.207-
1.358) 0.001 1.308 (1.172-

1459) 0.001 1.288 (1.223-1.357) 

Limited access to health 
services 0.014 1.191 (1.035-

1.369)   0.006 1.180 (1.018-1.163) 

ANC visits <4 0.032 1.081 (1.007-
1.162)   0.013 1.088 (1.018-1.163) 

Mother’s height < 150 
cm 0.001 1.589 (1.496-

1.689) 0.001 1.436 (1.285-
1.604) 0.001 1.556 (1.476-1.641) 

Father with high school 
or lower educational 
level 

0.008 1.156 (1.039-
1.287)   0.001 1.185 (1.092-1.287) 

Father’s height < 160cm 0.001 1.138 (1.294-
1.479) 0.001 1.444 (1.285-

1.622) 0.001 1.400 (1.322-1.482) 

No ferrous-sulfate 
supplementation   0.001 1.419 (1.200-

1.678) 0.005 1.200 (1.034-1.213) 

Constant 0.001 0.232 0.001 0.542 0.001 0.236 
ANC: ante-natal care 
 
  Present study also grouping all characteristics based on priority region status as 

a fundamental determinant of stunting. (Table 2.) We analyzed the characteristics in 
three groups, i.e., non-priority region, priority region, and total region. Present study 
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identified seven risk factors in the non-priority group, four risk factors in the priority 
group, and nine risk factors in the total group. We found that male children, mother's 
height < 150 cm, father's height < 160 cm were consistent risk factors either in non-
priority, priority, or total groups. There were four risk factors associated with stunting 
in non-priority and total group, i.e., five or more family members, limited access to 
health services, ANC visits <4, and father with high school or lower education level, 
while no ferrous-sulfate supplementation was the only risk factors in the priority re-
gion and total group. The odds ratio (OR) and confidence interval (CI) for each risk 
factors presented in Table 2. 

4 Discussion 

The present study reports the risk factors of stunting in Indonesia. To the best of 
our knowledge, the present study was the first report of stunting risk factors that dif-
ferentiated based on priority region status. This study also provided the prevalence of 
stunting based on the population study, i.e., 31.29%, means consistent with the num-
ber in total RISKESDAS 2018 survey, i.e., 30.5%[10]. TNP2K divided region based 
on stunting problems into priority and non-priority regions. Priority regions consist of 
100 districts/cities in Indonesia. These priority regions located in Java and Bali is-
lands, i.e., 40 regions, while 60 regions were outside Java and Bali islands[29]. There 
were more regions outside Java and Bali islands as priority regions, that related to 
socioeconomic conditions, especially those in eastern Indonesia. Indeed, development 
priority in all aspects is concerned in eastern Indonesia; however, appropriate strate-
gies must be improved. Previous studies reported that resources and facilities are lim-
ited, especially in the health care services in these regions[25,30].  

 In this study, in all regions we found consistently, that male children were more 
likely to get stunting, with also the consistent OR in the non-priority region, priority 
region, and the total group of 1.28 (95% CI: 1.207-1.358), 1.30 (95% CI: 1.172-
1459), and 1.29 (95% CI; 1.223-1.357),  respectively. These results were also con-
sistent with the 2013 RISKESDAS data [25] as well as other stud-
ies[31][32][33]. Studies also reported that boys are more susceptible to infectious 
diseases caused by environmental conditions and their mobilitities[34][35]. Mother's 
height <150 cm and father's height <160 cm in this analysis have a significant rela-
tionship. Other studies have found a strong relationship between father's short stature 
and stunting in children 24-59 months[16]. Current study showed that OR of mother’s 
height less than 150 cm were comparable, i.e. 1.59 (95% CI: 1.496-1.689) 1.44 (95% 
CI:1.285-1.604) 1.56 (95% CI: 1.476-1.641), respectively. Regarding father’s height 
< 150cm, the OR in the non-priority region, priority region, and total region were 1.14 
(95% CI: 1.294-1.479), 1.44 (95% CI: 1.285-1.622), and 1.40 (95% CI:1.322-1.482), 
respectively.  

 In the priority and total region population, we found that no ferrous-sulfate sup-
plementation were the only risk factors with the OR of 1.42 (1.200-1.678) and 1.20 
(1.034-1.213) in priority and total region, respectively. Our findings indicated 
that administration of ferrous-sulfate tablets is important to support optimal maternal 
nutrition because this supplementation is needed to ensure optimal intra-uterine fetal 
growth[36][30] Trials have examined the benefits of iron/folic acid and micronutri-
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ents supplementations during pregnancy in promoting fetal growth, birth length and 
postnatal growth[37][38]. There is a strong relationship between stunting and con-
sumption of animal proteins, especially various types of animal proteins[14][39]. We 
did not find the relationship between ferrous-sulfate supplementation and stunting in 
the non-priority region, but lack of additional data founded in the study to conclude 
the possible cause of this condition. 

 In the total region from the current study showed that father with high school or 
lower of education level was related to stunting (OR=1.19 (95% CI: 1.092-1.287), but 
nor in mother's education level. Previous studies[40] concluded that low educa-
tion related to stunting. The relationship between parent's education level and stunting 
is well elucidated but did not differentiate which is the most influenced, whether their 
father or mother [19][20] In general, the chance of stunting for children is twice high-
er in the lower level of parental education[40], while this study just showed 1.19 
times for lower father's education level.  

The family member consists of five or more members was the risk factors as 
well in the total region with the OR of 1.07 (95% CI: 1.011-1.124). This condition 
also corresponded with household issues, i.e., the number of under-five years children 
living in the house. Previous studies[25] concluded; accordingly, this can be due to 
a location in the availability of food, improper childcare practices, and accessibility of 
suboptimal family facilities[32][41] Limited access to the health services and ANC 
visits less than four times were the risk factors for stunting both in non-priority and 
total regions. These two parameters were related to healthcare services. These find-
ings were the classical problems and still existed to date, as reported 
previously[40][25]. Poor access to health services and living in remote rural areas 
were the crucial determinants in the household level [25].  

Other studies concluded the other risk factors, i.e., low birth weight and 
height[7] [24][34], age, and maternal age during pregnancy. Studies reported that 
children aged <12 months tend to get stunting[15] [24][25], while other studies con-
cluded that aged 12-23 years more likely to get stunting[25][7]. However, we did not 
find any relationship between the age of children, birth weight/ height, and maternal 
age during pregnancy to stunting status. Future studies that involved more parameters 
such as genetic factors and molecular biomarkers should be conducted to elucidate the 
risk factors of stunting in Indonesia and globally.  

5 Conclusion 

 The present study concluded that there were different risk factors for stunting 
based on priority region status. Male children, mother's height < 150 cm, and father's 
height < 160 cm were the constant risk factors for stunting in all region groups. In the 
total group, we concluded that priority region, five or more family members, male 
children, limited access to health services, ANC visits < 4, mother's height <150cm, 
the father with high school or lower educational level, father's height < 160cm, and no 
ferrous-sulfate supplementation altogether were the risk factors for stunting in Indo-
nesia. 
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Abstract. Since the coronavirus novel case was first announced by the Gov-
ernment of the Republic of Indonesia, we conducted research that aims to find 
out the impact of the novel coronavirus towards people’s clean and healthy be-
haviors in DKI Jakarta Province. Random sampling was used in this study with 
samples (n=349) who filled in online questions via Google Form. To date (1st 
June 2020), there is no vaccine or no specific treatment for COVID-19. There-
fore, efforts to prevent transmission of SARS-CoV-2 can be done by applying a 
clean and healthy life culture. This research show the culture is reflected in the 
behavior of washing hands, consuming nutritious food, exercising regularly and 
getting enough rest, not smoking and avoiding cigarette smoke, as well as main-
taining environmental hygiene and personal hygiene has been carried out by the 
community of the Province of DKI Jakarta. Preparedness should be a priority 
for future pandemic outbreak. 

Keywords: DKI Jakarta Province, SARS-CoV-2, COVID-19, Clean and 
Healthy Life Behavior 

1 Introduction 

In 2020 a significant threat to public health emerged [1].The outbreak was offi-
cially reported to occur in the late 2019, on 31 December 2019, a case of pneumonia 
with clinical symptoms of patients such as dry cough, dyspnea and fever whose un-
known etiology was identified in Wuhan City, Hubei Province in China [2, 3]. Chi-
nese scientist reported that the virus had 96,3% genetic similarity with a Yunnan bat 
coronavirus RaTG13 and 70% homology with severe acute respitory syndrome coro-
navirus (SARS-CoV), cause this epidemic outbreak was discovered in 2019 then 
World Health Organization named the disease as COVID-19 short for “coronavirus 
disease 2019” [4, 5]. COVID-19 was initially identified to spread through animals 
because the identified patients' history have links to Wuhan's Huanan Seafood Whole-
sale Market that sells fish and various live animals such as poultry, bats, guinea pigs 
and snakes [6]. However, further investigations revealed that some people who con-
tracted the infection had no track record of visiting the market, indicating that the 
spread of the virus from human to human was possible [7]. The spread occurs due to 
close contact with an infected person by spreading through respiratory secretions, 
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such as how influenza (flu) spreads, people with COVID-19 have symptoms of fever, 
coughing, muscle aches, headaches and diarrhea, so initially it will be difficult to 
distinguish disease COVID-19 with other viral infections such as flu [8]. 

The World Health Organization (WHO) has confirmed a total of 2,954,222 in-
fected cases with 202,597 deaths during the coronavirus outbreak occurred throughout 
the world [9]. Indonesia reported 2 positive cases of COVID-19 for the first time on 
March 2, 2020 [10]. To date (29th April 2020) there were 9,511 positive cases, 7,484 
patients were in treatment, 1,254 patients had recovered, and 773 cases had died due 
to the virus, the emergence and spread of COVID-19 occurred to almost all of the 
world is a global pandemic threat [11,12]. Up to the date this article was written, DKI 
Jakarta Province is the highest area in Indonesia with confirmed COVID-19 cases 
reaching up to 4,033 positive cases, 2,002 patients in treatment, 412 patients recov-
ered, 381 cases died due to viruses and 1,238 independently isolated patients [13]. 
The first case of COVID-19 in Indonesia occurred in DKI Jakarta Province, the pa-
tient was suspected of being infected by a foreign citizen, who was identified posi-
tively after being examined abroad. After that, imported cases from people returning 
from traveling abroad started to be discovered  [14]. 

In an effort to reduce the spread of COVID-19, the DKI Jakarta Provincial Gov-
ernment issued an initial press release in taking fast and responsive steps, they offi-
cially adopted Large-scale social restrictions that were applied for 14 days on April 
10, 2020 [15,16]. In addition to large-scale restrictions, WHO also recommends main-
taining environmental hygiene and personal health such as the availability of clean 
water, waste management and sanitation, maintaining environmental hygiene and 
ensuring regular hand washing that can help prevent, slow down and stop the spread 
of COVID-19 outbreaks from humans to humans [17,18]. 

During the pandemic period in DKI Jakarta Province, research on clean and 
healthy behavior in the community during the COVID-19 outbreak was very limited. 
This study aims to find out the culture of clean and healthy behavior carried out by 
the people of DKI Jakarta province during the pandemic, which is expected to reduce 
the spread of COVID-19. Clean and healthy life behavior suggested by the govern-
ment of the Republic of Indonesia and WHO is one of the important indicators to 
reduce the spread of the virus. Therefore, people of DKI Jakarta Province as the epi-
center with the highest spread of COVID-19 in Indonesia, are obliged to comply with 
health protocols by taking care of their own health, one of them through cultural ac-
tivities of clean and healthy living. 

This study only covered less than ten percent of the total population of DKI Ja-
karta Province. Therefore, through the results of this study, it is hoped that the Pro-
vincial Government of DKI Jakarta will be able to increase public awareness to keep 
conducting clean and healthy behavioral activities as part of COVID-19 prevention 
efforts. 

2 Method 

We collected data information from samples (n = 349) who are domiciled in 
DKI Jakarta Province using random sampling techniques. Electronic surveys in the 
form of Google forms, data collection was carried out by distributing electronic ques-
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tionnaires through social media networks from 19 to 27 April 2020 in DKI Jakarta in 
general. The sample size was determined by using the Issac and Michael tables for an 
error rate of 5% [19], obtained a minimum number of 349 samples from 10,557,810 
populations of DKI Jakarta Province [20]. Respondents were asked about knowledge 
of the COVID-19 outbreak, symptom screening, prevention protocols, and clean and 
healthy living behaviors during the COVID-19 outbreak such as washing hands, con-
sumption of balanced nutritious food, regular exercise and adequate rest, avoidance of 
smoking and inhaling cigarette smoke, and also maintaining environmental cleanli-
ness. 

Responses are shown on a 5-point scale Likert-type with anchor rank (1 = 
strongly disagree, 2 = disagree, 3 = doubtful, 4 = agree, 5 = strongly agree), the 
statements are dichotomized to be high (4-5) and low (1-3). Respondents completed 
demographic items including gender, age, education, and occupation. All data were 
processed using IBM SPSS Windows 26 version statistics. Fifteen percent of the pro-
cessed data was checked for validity and no errors were found. Descriptive statistics 
are reported to find out the relationship between the COVID-19 issue and the clean 
and healthy behavior of the people of DKI Jakarta Province during the COVID-19 
outbreak.  

3 Result 

Data collected from the electronic survey form totaled to 349 respondents, with 
respondent demographics were as follows: 62.5% male respondents and 37.5% female 
respondents. The average age of respondents is 24 years with a standard error of 0.430. 
Based on the characteristics of the respondents' education level of 82.8% respondents 
had graduated from high school/vocational school/MA and 13.2% of respondents had 
graduated from D4/S1. Characteristics of the respondents’ work type are 75.4% as 
students and 8.3% as private employees. 

Based on the results of research data processing, it is known that 87.0% of re-
spondents know information regarding new viruses that are endemic in DKI Jakarta 
Province, 89.0% of respondents know the symptoms caused by viruses so that they can 
do early screening if contracted by the virus, 75.0% of respondents know how to pre-
vent so as to avoid contracting the virus. The results related to clean and healthy life 
behavior during the COVID-19 pandemic period are stated in five indicators namely as 
many as 89.0% of respondents did hand washing more frequently than usual during the 
COVID-19 outbreak, 86.3% of respondents consumed nutritious food and health sup-
plements with the aim to maintain immunity during the COVID-19 outbreak, 78.2% of 
respondents do regular exercise and adequate rest to avoid the virus, 83.9% of re-
spondents do not smoke and avoid cigarette smoke, and 80.0% of respondents always 
maintain personal hygiene and the environment. Based on these results it can be con-
cluded that there is a significant influence (p-value = .000) between the COVID-19 
issue and the clean and healthy behavior of the community during the COVID-19 out-
break. 

Characteristics and knowledge of respondents about COVID-19 as well as a clean 
and healthy living behavior is shown in Table 1. 
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Table 1.   People’s Clean and Healthy Behaviors During the COVID-19 Outbreak (n=349) 

Characteristics Entire Female Male 
% % % 

Total  37.5 62.5 
Information of Covid-19 Outbreak 
High (4-5) 87.0 85.7 88.4 
Low (1-3) 13.0 14.3 11.6 
Symptom Screening 
High(4-5) 89.0 88.3 89.7 
Low (1-3) 11.0 11.7 10.3 
Prevention of Contracting 
High (4-5) 75.0 75.1 74.8 
Low (1-3) 25.0 24.9 25.2 
Hand Washing 
High (4-5) 89.0 86.6 91.3 
Low (1-3) 11.0 13.4 8.7 
Consumption of Nutritious Foods 
High (4-5) 86.3 82.1 90.5 
Low (1-3) 13.7 17.9 9.5 
Regular Exercise and Adequate Rest 
High (4-5) 78.2 76.5 79.9 
Low (1-3) 21.8 23.5 20.1 
Do not Smoke and Avoid Cigarette Smoke 
High (4-5) 83.9 79.2 88.5 
Low (1-3) 16.1 20.8 11.5 
Maintaining Environmental Cleanliness 
High (4-5) 80.0 81.1 78.9 
Low (1-3) 20.0 18.9 21.1 

4 Discussion 

Based on the age characteristics of the respondent, the age range of 14-29 years 
old is the age of 15% of positive cases in Indonesia, while the largest percentage of 
positive cases (54%) are in the age group of 30-59 years [21]. The high percentage of 
positive cases in Indonesia makes 87.0% of respondents in need of information about 
the COVID-19 outbreak. Information literacy is needed in accessing, utilizing and 
disseminating various information related to COVID-19, originating from reliable 
sources from both the Central Government and Regional Governments so that through 
accurate information on an issue can make individuals become disciplined in dealing 
with that particular issue. [22, 23]. The information in question is the accessibility of 
one of the pages owned by the Provincial Government of DKI Jakarta, namely 
https://corona.jakarta.go.id. On this page there is information about screening for early 
symptoms of the COVID-19 virus that aims to identify diseases that have not been 
recognized by humans by applying tests or examination that can be applied quickly 
using the method of questions about the cause of the disease or medical and journey 
history [24,25]. By using this page, 89.0% of respondents were able to screen for the 
initial symptoms of COVID-19. 
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Based on the appeal from the World Health Organization, we can prevent trans-
mission of the virus by taking several actions such as 1) cleaning hands with antiseptic 
as well as soap and running water; 2) do the protocol to keep a distance of at least 1 
(one) meter from the others; 3) avoid activities in the crowds; 4) avoid touching eyes, 
nose and mouth; 4) make sure we and the people around us keep our nose and mouth 
hygiene; 5) stay home when potentially suffering from cough, headache, itchy throat 
until it feels healed [26,27]. The appeal for prevention is carried out because of the 
limited knowledge of the newly discovered viruses and as a key of prevention by doing 
individual basic protection [28]. Efforts to increase knowledge, screening for symp-
toms and acting in prevention are related to what is referred to as healthy behavior, 
namely efforts to improve and maintain health and attitudes in responding to health 
actions such as individual evaluations of matters relating to health and direct actions to 
obtain a healthy life [29]. 

Washing hands is one indicator of clean and healthy living behavior as fingers 
can be a pathway for pathogens, bacteria and viruses [30], washing hands with soap 
has been proven to reduce diarrheal diseases and acute respiratory infections [31]. 
Apart from soap, hand sanitizers can be used in avoiding COVID-19 transmission 
[27]. Therefore, 89.0% of respondents have taken precautions to prevent transmission 
of the COVID-19 virus by washing their hands at certain times. 

Cases of death at Renmin Hospital of Wuhan University show that age and con-
genital illnesses of patients such as hypertension, diabetes, heart disease, kidney dis-
ease, stroke, COPD, tumors, and acute pancreatic disease are risk factors causing death 
[32]. Therefore, endurance and good body condition are needed to prevent transmis-
sion of COVID-19. Someone with a good diet will have a better immune system com-
pared to people with a poor diet, the principle of a healthy diet are safe, nutritious, 
diversed and balanced [33]. Adequacy of nutrition, especially vitamins and minerals is 
needed in maintaining an optimal immune system as a preventive effort to always be 
healthy [34]. 

Strong endurance is one factor that can avoid the COVID-19 virus, regular exer-
cise with a frequency of 3-5 times per week that is done with moderate intensity and 
duration not too long around 30-45 minutes can be a way to maintain health, fitness 
and endurance [35]. A good exercise is when the heart rate works between 60-80% of 
the maximum heart rate with a length of exercise between 30 to 60 minutes, excessive 
regular exercise will make the body become tired that it can cause pain [36]. Enough 
rest is also a factor that can maintain a healthy body, because adequate rest will help 
avoid various diseases such as heart disease, high blood pressure, stroke and even dia-
betes [37]. 

Smoking habit can reduce life span by half, because smoking can cause: 1) hair 
loss; 2) cataracts; 3) early hearing loss; 4) chronic lung damage; 5) damage teeth and 
bad breath; 6) stroke and heart attack; 7) make bones break more easily; 8) skin cancer 
and; 9) impotence disorders and pregnancy and even uterine cancer [38,39]. In addition 
to active smokers, passive smokers can also suffer from various diseases, based on 
WHO's call that there are diseases caused by cigarette smoke such as: 1) lung cancer; 
2) asthma; 3) chronic obstructive pulmonary disease; 4) tuberculosis; 5) other respira-
tory diseases and decreased lung function [40]. There are no studies linking the risk of 
SARS-CoV-2 infection with smoking. However, tobacco smokers are more susceptible 
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to COVID-19 due to finger contact (contaminated cigarettes) with the lips which in-
creases the likelihood of hand-to-mouth transmission of the virus [41]. 

Maintaining environmental cleanliness during the outbreak of COVID-19 can 
help prevent the spread of the virus as cleaning dirty surfaces using cleaning soap and 
water so as to reduce germs, dirt and stains, while cleaning the surface with disinfect-
ant (recommended that meets the EPA standard criteria) is able to kill germs and virus-
es [17,42]. In addition to cleaning the surface of objects in the home environment, 
Hong Kong's Center for Health Protection advises people to maintain drainage pipes 
on a regular basis by pouring water into the drain and putting toilet covers before rins-
ing with the aim of avoiding the spread of germs [43]. Tissue or other materials used 
when sneezing and coughing must be thrown into the trash as soon as possible or put in 
trash that is tightly bound in a black bag before being disposed of and taken by envi-
ronmental cleaners, then hand hygiene must be maintained after carrying out the waste 
disposal activity [17]. 

5 Conclussion 

This research proves that the activities of washing hands, consuming nutritious 
food, exercising regularly and resting adequately, not smoking and avoiding cigarette 
smoke and maintaining environmental hygiene have been carried out by the people of 
DKI Jakarta Province. The clean and healthy life culture carried out by the people of 
DKI Jakarta Province is one of the efforts to prevent the spread of COVID-19, even 
though the data compiled from the DKI Jakarta Provincial Government website relat-
ed to the number of positive sufferers of COVID-19 did not experience a significant 
decrease. Through this research it can be seen that the issue of COVID-19 can influ-
ence clean and healthy life behavior in the community. 

The clean and healthy living behavior like washing hands, consuming nutritious 
food, exercising regularly and getting enough rest, not smoking and avoiding cigarette 
smoke, and maintaining environmental cleanliness and personal hygiene are among the 
preventive actions that are easily carried out by each individual. 

The subject of this study only targets less than 10 percent of the population in 
DKI Jakarta Province. Therefore, greater efforts are needed that focus on prevention 
rather than treatment by conducting health promotion aimed at changing public percep-
tions about maintaining hygiene and health as a way to prevent infectious diseases 
[44]. 
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Abstract.The Case Notification Rate of Tuberculosis (TB) in Sukoharjo 
regency in 2018 was the lowest. Various efforts have been undertaken, but the 
results have not yet reached the target. The research purpose was to develop a 
TB decision support system to assist in the TB suspects screening program in 
the Sukoharjo Regency. The method was a system development with System 
Development Life Cycle approach in Sukoharjo Regency. Research subjects 
were case subjects and system user subjects. The data was obtained by 
observation and interview. The results, the web-based and android systems 
tools were developed by management levels, from the village level, sub-district 
level, and the District Health Office Sukoharjo and tested at the district, com-
munity health center, and village levels. The TB Program's decision support 
system, it was easier for the parties concerned to see the distribution of TB 
sufferers in their working area and easy to determine further policies.  

Keywords: Tuberculosis, Decision Support System, Suspect tracking, mapping 

1 Introduction  

Tuberculosis (TB) is still a global disease. Based on Sustainable Development 
Goals, 2030, its goal is to the reduction in tuberculosis deaths by 90% and decreasing 
incidence by 80% in 2030 compared to 2014. In 2015 there were an estimated 10, 4 
million new cases of tuberculosis, or there are 142 cases per 100,000 population with 
as many as 480,000 cases of multidrug-resistant or MDR. Indonesia became the 
country with the second-largest number of cases in the world after India because 60% 
of new tuberculosis cases occurred in six countries in the world, namely India, 
Indonesia, China, Nigeria, Pakistan, and South Africa. Deaths from tuberculosis are 
estimated as many as 1.4 million deaths plus 0.4 deaths from tuberculosis with HIV. 
Although the number of deaths due to tuberculosis decreased by 22% between 2000 
and 2015, tuberculosis remains the ten highest cause of death in the world in 2015, 
according to WHO's Global Tuberculosis Report in 2016. [1] 

ISPHE 2020, July 22, Semarang, Indonesia
Copyright © 2020 EAI
DOI 10.4108/eai.22-7-2020.2300294

355



356 

It is remarkable that tuberculosis has posed a threat to public-health since 1800s. 
in the race to combat a disease that knows no boundaries, it is necessary to have a 
conceptual and clear understanding tuberculosis overall.[2] 

In Indonesia, the prevalence of tuberculosis by 660 per 100,000 population 
means that as many as 0.65% of the population in Indonesia is affected by 
tuberculosis or equal to 1.6 million cases recorded 1 million new cases each year.[3] 

Persahabatan Hospital, a referral hospital located in Jakarta received every month 
received as many as 1000 TB cases suspected TB cases per month, while for his cases 
found as many as 3000 TB cases per month and 1500 of them were positive TB.[4] 

The study from Indonesia, Ratna Rahayu, and colleagues showed that The mul-
tivariate analysis showed the dominant factors that influence the occurrence of TB 
suspect, “education”, “income”, “ashamed of having TB”, “TB treatment is very cost-
ly”, and “share dish”, distribution of health education booklet to teachers and 
parents.[5] 

As a regency located in Central Java Indonesia, Sukoharjo stated that Case 
Notification Rate (CNR) achievement in Sukoharjo Regency in 2017 was the 3rd 
lowest after Semarang Regency and Magelang Regency, with 28.7 per 100,000 
population. However, the CNR of all TB cases was ranked second lowest after 
Magelang District with a figure of 52.5 per 100,000 population. Sukoharjo had a 
population of 893,884 residents in 2017 with an estimated TB finding of 2,708 cases, 
but only 117 cases were reported, which consisted of 114 new cases and three repeat 
treatments. 

Also, Sukoharjo reported 16 deaths in TB in 2016, and a Case Fatality Rate 
(CFR) of 0.04. In his research, it was found that new TB cases and recurrence in each 
puskesmas area were explained in 3 categories, namely from 12 regions there were 
58% of puskesmas, or seven community health center experienced a decrease in new 
cases and recurrence. Whereas 42% or five community health center fluctuate or go 
up and up.[6] 

The principles and strategies of the TB Program in 2015-2020 include 
strengthening TB program leadership in districts/ cities and supporting systems, 
increasing access to quality TB services. An increase in quality and impartial TOSS-
TB (Find Treat to Heal) services to patients, control of risk factors for TB 
transmission, increase TB partnerships through the TB Gerdunas forum, increase 
community independence in TB control, and strengthen program management. One of 
the supporters to achieve success in eradicating TB is the application of an 
appropriate information system. Strengthening the health system is one of the six 
strategies to stop TB, which states that information weaknesses include monitoring 
and evaluation, including poor quality vital statistics and geographic information 
systems for disease surveillance. For this reason, it must be done, namely ensuring a 
recording and reporting system that can work in synergy with the national health 
information system that can be used as a model for analyzing problems and being able 
to improve performance in the regions.[7] 

The information system for recording and reporting TB cases in the work area of 
the District Health Office (DKK) Sukoharjo, has not been fully integrated between 
sections. However, it already has its server but has not been optimized, so the data 
reporting process is still limited to online delivery and not real-time. It was integrated 
directly. So that the form of information about TB is only limited to medical data of 
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patients, the total number of patients in the scope of community health center 
presented in tables and diagrams cannot present TB cases by region through mapping. 

On the other hand, Sukoharjo government five efforts related to TB namely, 
strengthening of legislative support, the private sector, spiritual figure, community 
leader and other stakeholders, strengthening health education and behavior practices, 
strengthening the physical environment in the company, public facilities, housing, 
strengthening of village health volunteer to find the suspected TB, and strengthening 
health workers, health facilities and easy access to services.  

A preliminary study stated that there were still gaps or differences between 
estimates of TB case and TB cases found, including estimates of suspected resistant 
TB. For this reason, an innovative decision support system is needed to assist the 
Sukoharjo District Health Office in restricting the gaps. So, the achievement of TB 
suspects selection is more effective and efficient.   

The study from Korea, Woo J-I, and colleagues showed that a decision support 
system for chronic disease administration, a recommendation message was obtained 
through a website service that supports self-management and screening schedule.[8] 

An information system of TB developed by the ministry of health, Indonesia, 
SITT (Integrated Tuberculosis Information System) is a form of a web-based 
application that can be accessed online. The development of SITT is carried out to 
support TB surveillance activities and, in the process, is carried out in collaboration 
with the Center for Data and Information (Pusdatin) Ministry of Health of the 
Republic of Indonesia. SITT development aims to facilitate the implementation of 
further analysis between cases with logistics, cases with laboratories, logistics system 
alerts, inventory studies, and capture to capture. [9] 

The District Health Office has been implemented SITT as mandatory from the 
ministry. The problems are items in SITT that are not following TB services currently 
related to sputum examination and display of SITT applications that are still in tables. 
There is no map display for TB cases desired by TB officer. SITT was designed for 
recording and reporting systems only so that it does not produce the other information 
to support another TB program.  

This research aims to develop a regional-based TB program decision support 
system in Sukoharjo Regency, using the SDLC (System Development Life Cycle) 
approach or system development life cycle. 

This system was to support TB program policies such as prioriticing an area in 
TB suspects selection. 

2 Methods 

This study was an information system development with SDLC (System 
Development Life Cycle) approach, which is a system development cycle whose 
activities are interrelated and sustainable. [10] 

The study area was the working area of the Sukoharjo District Health depart-
ment. The TB cases recorded in the district between 2018 to April 2019 were inputted 
in the system to graph in mapping. Many research assistants were trained to collect 
the data.   
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The interview was obtained Head of district health office, chairperson of disease 
control and prevention, chairperson of infectious disease control, the TB data officer, 
the Head of data and information, the Head of the Community health center and the 
Community health center TB programmer. 

The theme interviewed were TB program data management in community health 
center and district health office as well as observing the form of information systems 
that are running. The inclusion criteria were considered by informed consent. In 
collecting data, the instruments used are observation and interview guidelines and 
questionnaires.  

Quantitative data processing using the SPSS program and applications for 
qualitative data processing with the Nvivo application. The processed data will then 
be analyzed, namely quantitative analysis for quantitative data with a descriptive 
analysis of TB respondent data recorded in 2018 and until February 2019. Then 
describe the database correlation table, Data Flow Diagrams (DFD), and describe the 
support system flow decisions.  

The qualitative data that has been processed is carried out qualitative analysis by 
narrating the results of interviews from informants.   

For the SDLC method in designing a decision support system consists of the 
following stages: 
 Conduct a system user needs study (feasibility study) 
 Analyzing TB program decision support systems in the Sukoharjo district 
 Perform the system design stage based on the TB Program system analysis 
 Testing the system offline (off-network/ offline) 
 Online system testing  
 Perform system evaluations by system users 
 Perform system improvements based on user input 

3 Results and Discussions 

Sukoharjo Regency is geographically located at 7032’17” – 7049’32” southern 
latitude and 110042’06,79” – 110057’33,7” east longitude. The border of Sukoharjo 
Regency in the north is bounded by Surakarta City, in the south with Wonogiri 
Regency, in the west with Boyolali Regency, and in the east with Karanganyar 
Regency. This research was conducted in the working area of the Sukoharjo District 
Health Office, which has 12 puskesmas. Still, for the system trial, one selected 
puskesmas was selected according to the criteria. 
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Fig. 1. Sukoharjo map  

TB data has been managed by the district level data officers from puskesmas 
staff reports via SITT online, but its process is still not going well.  

TB officer in community health center level sent the TB recording by excel files, 
and email it to the district. These data are only recording and reporting information. 
Still, they can not explain or assist in making policies related to which regional 
priorities are emphasized in the screening of suspects by knocking door and mass 
sputum activity test (ketuk pintu and grebek dahak). 

Currently, the existing information systems used can not provide enough to sup-
port the decision, such as prioritizing an area in TB suspects collection.  

Of this research, the district health office of Sukoharjo requested that the system 
not increase the workload of TB officers, but rather make it easier to help make TB 
program decisions, especially in TB suspects screening. Besides, the health depart-
ment hopes that the system does not need to re-input and color the map display. The 
map that was displayed to be made more informative by displaying the classification 
of risk is low, medium, and high. 

Results of TB case data collection on cases recorded in 2018 and 2019 by sex as 
follows: 

Table 1. Distribution of TB Patients by Sex 

 Sex Frequency Percent (%) 
 Female 155 56.99 
 Male 117 43.01 

 
Based on the distribution table of TB patients by sex recorded in 2018 and early 

2019, female TB patients by 56.99% higher than male TB patients by 43.01%. 
Whereas the types of TB obtained from TB cases recorded in 2018 and early 

2019 are as follows: 
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Table 2. Distribution of TB Patients by Type of TB 

 Type Frequency Percent (%) 
 Lung TB 261 94.91 
 Extra Pulmo 14 5.09 

 
Type of TB showed that the majority were pulmonary TB (94,91).  
When compared to the number of TB patients by sex and type of TB can be seen 

in the figure below: 

 
Fig. 2. Graphic Comparison of the number of TB patients by sex and type of TB. 

 
Figure 2 showed that the majority of lung TB were male (57.08), besides patents 

who had extra lung, female higher than male (66.56%).     
The next step is to design a TB Program decision support system with the 

following steps: 
1. Making a new system user diagram or Usecase diagram. 

 

 
Fig. 3. Usecase Diagram  
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Usecase diagram made to detect actors in the system, which consists of the user 
such as : 
a. Administrators who have full access rights where the administrator can access all 

forms in the system. 
b. Public Health Officer or District Health Office have access to all forms except 

district data collection, with the main task of monitoring performance in each 
puskesmas and programs proposed by puskesmas. 

c. The head of the primary health care has access to register the users for the 
puskesmas staff and has a program to manage the area. 

d. TB programmer was an officer on the Community health care level who have 
access to data on TB patients in the villages and provide input to the puskesmas 
head to carry out TB programs in their area. 

 
2. Creating an Activity Diagram to illustrate activity on the system.  

 
Fig. 4. Activity diagram 

The activity diagram of the system created illustrates the system login activities 
as an administrator, department, head of puskesmas, and puskesmas officers. And the 
right of access to the table can be added and edited data. 
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3. Creating Squencial Diagram 

 
Fig. 5. Squencial Diagram  

Sequential diagram of the system that has been made is the following : 
 The initial administrator will create a user for service 
 After that, the Health service officer will create a user for each head of community 

health center   
 The head of the puskesmas creates users for officers and villages and makes 

programs based on input from community health center  and village officials 
 Community health center officer and village staff will collect TB data 

 
4. Making the Normalization of data for the system developed. Normalization of this 
data consists of 2 stages: 
 The use case diagram developed from stage 1NF. Then the tables used are consist-

ing of id_desa and villages, id_kec and sub-districts, id_kab, and districts. 
 2NF normalization as the second normalization form in the village, sub-district 

and district user field tables had been separated into individual tables where 
relations in the user table use the id_desa field to relate to the village table, id_kec 
to relate to the subdistrict table, and id_kab to relate to the district table. 
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5. Making an Entity Relationship Diagram (ERD) was to form relations between 
tables. It can be seen in Figure 6 below. 

 
Fig. 6. ERD of a new system 

 
6. Program Design and Implementation 

This activity is the stage for designing menus in the TB Program decision 
support system. The program used to design using web-based programs and database 
programs using MySQL. The design below: 

A. Username and password user on login form used for users to enter the 
system, show by figure 7: 

 
Fig. 7. Login menu of Implementation program 

On this login form, the user had to fulfill the right username and password as 
first registration, if in the database match with the username and password so that it 
will be directed to inside TB web appropriate with the user level. If there wrong user 
and password entered on the login form, there would be an error message.   
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B. Main page display belonging on SPK-TB 

 
Fig. 8. SPK TB main page of the Implementation program  

The main page, when the user log-in, it will show maps of Sukoharjo Regen-
cy and points of TB patient corresponding with recorded data, also color shows 
the number of TB patients. White color show amount of 1 – 4 patients, green color 
5 – 11 patients, yellow color 12 – 16 patients, and red shows ≥ 17 patients in the 
village. 

 
C. The display of TB patient fulfillment form equipped with a TB patient in-

put menu and headed village. TB patient data not only can be inputted with com-
puters but also with handphones or smartphones because of this system, SPK-TB, 
program created as an android based application.  
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Fig. 9. TB Patient Form for Implementation Program 

 
This TB input form used by community health center officer or village coor-

dinator that visits TB patient home. Both input appropriate patient data in this 
form, and this from equipped with maps where patients live. 
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D. The display of the TB program menu conducted by the community health 
center officer. 

 
 
 
 
 
 

Fig. 10. TB Program Implementation 

 
The TB Program menu was used by the puskesmas to include activities that 

were following the TB case findings in each puskesmas. If TB cases are found to be 
greater than 17, the Head of the Community Health Center is required to provide a 
program that aims to deal with the area affected by TB where the TB Program will be 
followed up by the Sukoharjo District Health Service as input for future steps. By 
entering the activity into the TB Program Form menu shown in the following figure: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11. Menu Form of TB Program Implementation 
 

7. Implementation of the TB Decision Support System trial; at this stage, there are 
two activities: 

 Internal testing is carried out by testing the system that was made, namely 
SPK-TB web-based, by the research team offline or offline by activating 
the interface created and seeing the smooth system that has been created 
using computers and mobile phones. After the offline trial has been 
successful, the next trial was an online trial using data communication or 
online to see the location of TB patients based on villages in Sukoharjo 
Regency. 
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 An external trial for SPK-TB is carried out using a computer device and 
mobile phone or smartphone. In using this system on a computer device 
by accessing the web that had been made, namely https://sisfo-dss-
tb.com/. To be able to run SPK on mobile or smartphone is required by 
logging in or logging on to the web https://sisfo-dss-tb.com/ which will 
then appear in the bottom selection of images to download the application 
for the mobile device. 

8. Evaluation of the system trial in the field with the system user, this activity is 
carried out in 2 stages: 

 Phase 1 of the system trial at the Sukoharjo Health Service  Officer was 
obtained there directly accessing the web-based SPK-TB and looking at 
the menus and data contained in the system using a laptop or mobile 
device. Based on this trial, it was found that there was data on the date of 
death that was filled in automatically; the location of the pointer was not 
right in the destination village. There were additional data for the TB 
program that needed to be filled in by the Head of the Community Health 
Center.  

 Phase 2 of the trial at the selected Community Health Center was Bulu 
Community Health Center in Sukoharjo District, which is the puskesmas 
located farthest from the Sukoharjo DKK and had recorded and reported 
with SITT. This trial involves the village coordinator or village midwife 
and directly practices how to input TB patient data using the SPK-TB 
application using a mobile phone or smartphone owned by each village 
midwife. Based on the results of the Phase 2 trial, it was found that the 
TB Community Health Center programmer and the village midwives 
were able to input data using mobile and laptop devices. 

 
Research carried out in several stages to achieve research objectives, there are : 

a) The users were developed at two levels of decision making of the TB program at 
the level of the work area of the health department, namely the level of district or 
city health service and puskesmas. Theye  refer to a statement from the Head of 
the Disease Prevention section (P2) at the District Health Office level, which 
requires a system that facilitates decisions for the TB Program, including cross-
sectoral involvement. Based on the research of the health service system in Uttar 
Pradesh, India, which explains that the provision of traceable information at all 
levels of management is the key to strengthening the health system and can 
improve the quality of health services.[11]  Analysis of needs based on research on 
Information Systems Requirements Analysis in Yogyakarta cites from 
B.Yanmarshus stated that the needs analysis is the main key to get information 
about the software needed by the user. [12] 

b) Analyzing the TB Program decision support system in the Sukoharjo district, it 
was found that the policymakers were at the district and puskesmas level. Related 
to the territorial-based suspecting netting policy, so far, TB data management at 
the Sukoharjo PHO level is managed by data officers who are supported by TB 
programmers in puskesmas using SITT. Also, there is the use of P-care in health 
centers. However, the existing system has not been able to display in the form of 
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mapping, so we need a system that can support decisions for the management 
level in the screening of TB suspects. It is consistent with a limited set of 
processes related to the use of data for decision making at the district level. [13] 

c) The levels of users were developed, including the village level. Village 
coordinator or village midwife who contacts directly to TB sufferers' locations, 
making it easier for Community Health Center to monitor TB distribution based 
on reports from village coordinators or village midwives. Whereas at the DKK 
Sukoharjo level, they received reports from the puskesmas by looking at the 
spread of TB patients in their working area and were able to monitor the 
performance of the Community Health Center  based on TB program records. The 
existing information system is not yet effective because there are still many 
programs that have not been implemented well. After all, many Community 
Health Center are late or not the same once report the data to the Rokan Hilir 
District Health Office so that problems in the health sector have not been resolved. 
[14] 

d) The system designed was to emerge the objects to support the decision. The object 
and how it relates to one another with the relationship between aggregation and 
generalization.[15] in the usecase diagram that has been made can be seen by the 
actors of the new system consisting of actors based on management level, namely 
administrator, department, head of Community Health Center, and Community 
Health Center and village officials, which have their respective roles under their 
duties.  

e) Trial the system was undertaken to get whether the program designed can be run 
well or not.  

f) Other issues were the limitations encountered in the system Village area-based TB 
program decision support and trial run smoothly. 

g) The Sukoharjo DKK can use the implementation of online system trials conducted 
in the field directly to find out whether the system created by using internet 
access. It was following research on the development of health information 
systems found that the last stage in the development of information systems is by 
testing the system that results in testing validation that all functional and non-
functional needs have been met by the system designed. Incompatibility testing, 
the system results have obtained the information built can run well in almost all 
browsers. [16]  

4 Conclusions  

Based on the study of the needs of system users in the Sukoharjo DKK and Bulu 
district of Sukoharjo District, it was found that at the management level, the 
puskesmas needed an accurate TB patient report from the village coordinator. 
Whereas at the management level of Sukoharjo requires a decision support system 
that can see the distribution of TB cases accurately and precisely. TB Program 
Decision Support System so far has not been in the form of web and android because 
the Sukoharjo got TB Program reports based on reports from puskesmas in its 
working area using SITT, while SITT is only in the form of recording and reporting in 
the form of numbers and not in the form of mapping that can facilitate the 
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management level sees the distribution of TB cases in their working area. A health 
information system was developed and tested on several levels: district, Community 
Health Center as sub-district, a village as data input officer. The Community Health 
Center level could get information in mapping and offer the TB program based on its 
decision. 
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Abstract. Inappropriate  exercise prescription is one of many factors to sport 
injuries. Delayed onset of muscle soreness triggers the inflammatory processes. 
Therefore knowing the process of DOMS, physical exercise benefits, and the 
process of immune system activation after physical exercise will give us better 
understanding to create precise prescription. Original studies within last ten 
years were considered, other references were used only to support the story-
lines. The codifying/compilation stage, followed by analysis and synthesis, then 
analysis to synthesis were performed sequentially to provide acceptable an-
swers. Eccentric contraction and high intensity exercise cause DOMS. DOMS 
sequences: mechanical damage; inflammation; and  free radical proliferation. 
Physical exercise benefits both in physical and mental health. Neutrophil, mac-
rophages as natural killer cells are types of the main cellular vulnerable congen-
ital of immune system, changed because of physical exercise. Proper methods 
and intensity in physical exercise are keys to activates immune system. 

Keywords: physical exercise; DOMS; immune system. 

1 Introduction 

The human immune system has important and complex task in human survival. 
The immune system can identify harmful microbes and microbes that are beneficial to 
the human body [1]. Physical exercise has become a necessity for every individual in 
this modern era, it is because to increase the immune system in the human body is one 
of physical exercise purposes. Once immune system become stronger, it leads to im-
prove health [2]. 

Unfortunately, besides having positive effects, acute physical exercise could 
brings undesirable effects (injury) especially when physical exercise is not following 
the proper exercise presription. Athletes are including in high risk of injury, when 
prolonged physical exercise or too heavy exercise is performed [3]. Injury causes 
muscle trauma, based on the type of trauma or muscle strain are classified into three 
grades: grade I (Mild damage to individual muscle fibers), grade II (More extensive 
damage with more muscle fibers involved), type III (Complete rupture of a muscle or 
tendon). Grade I strain is characterized by microscopic damage to muscle fibers 
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which then results in pain and swelling [4]. Muscles will respond to increased intensi-
ty of exercise with pain, and this type of pain is commonly considered as Delayed 
Onset of Muscle Soreness or DOMS [5].  

Based on the description above, the objectives of this study are: 1) To describe 
the process of delayed onset of muscle soreness as part of physical exercise effects. 2) 
To elaborate on the benefits of physical exercise. 3) To describe the process of im-
mune system activation after physical exercise. 

2 Materials and Methods 

Materials, this is a narrative review, data in this paper are secondary. Mainly 
original studies within last ten years of being published were considered on this paper, 
additionally other references were being used only to support the storylines in order to 
answer the research objectives. Materials were obtained from data stations such as 
Google Scholar, PubMed, ResearchGate, Reports, Blogspots, News Paper, etc. Twen-
ty two papers cited in this study, eighty papers (82%) were published between years 
2010 to 2020; two papers (9%) year 2009 and 2003; last two papers (9%) year 1993 
and 1991. 

Methods, there are three stages must be done sequentially in order to provide 
acceptable answers for the questions. 1) The Codifying or Compilation Stage is when 
investigators doing collection and sorting all related materials from sources. 2) Analy-
sis and Synthesis Stage, profound and detailed examination (extracting data) on how 
data from chosen materials could be constructed into data interpretation. 3) Conclu-
sion Drawing is the last stage to end the process of literature study and to state the 
novelty of study. 

3 Results and Discussion 

Since this is a narrative review which all data in this paper are secondary, the 
limitations we do have is more than systematic review study. In this paper we only 
focus on specific issue, there are DOMS, physical exercise benefits, and the activation 
of immune system post exercise. 

3.1 DOMS as acute effect of physical exercise 

DOMS is ultrastructural muscle damage, it is often associated with increased 
pain, stiffness, swelling, and mechanical changes in the joints [7]. DOMS causes pain 
in the muscles and will worsen when used to contract [8]. DOMS occurs because of 
extra muscle contraction and also a contration which is not usually done by the people 
called eccentric contraction, DOMS is also considered as strain grade I [9]. 

Muscle stiffness due to DOMS can limit movement (decreased range of motion) 
and interfere onto daily activities (Pearcey et al., 2015). DOMS not only attacks an 
athlete, but DOMS also might be experiened by untrained people [10] or people who 
engage in eccentric physical exercise [7]. DOMS occurs within 12 hours and then 
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peaks within 24 to 72 hours after practice and takes five to seven days to heal [10], 
[11].  

 
Fig. 1. Schematic showing possible sequence of injury of delayed onset muscle soreness. 
Figure is adopted from Connolly, Declan A.J., Sayers, Stephen E., Mchugh, Malachy P., 2003 
[6]. 

 
Inflammation processes occur underlying DOMS condition, this process involv-

ing leukocytes that is remarkable biomarker of DOMS [12]. Leukocytes consisting of 
neutrophils, lymphocytes, basophil, eosinophils, and monocytes [13]. Monocytes are 
one of the most important in the process of inflammatory [14]. Microscopic damage 
on muscle fibers occurred because DOMS, and then there is the repair process con-
ducted by muscle fibers monocytes after receiving signals from microscopic damage 
to work on the process of angiogenesis and fibrosis [15]. Mechanical damage is 
common initiation cause DOMS (there is an injury from performing physical exercise 
or sport to muscle membrane), then followed by inflammation (swelling in physical 
apperance) activation as body response, the end what cause the pain sensation is free 
radical proliferation, (Figure 1). 

3.2 Benefits of physical exercise on health 

Physical exercise is useful to maintain muscle strength especially in elderly and 
reduced risk of death caused by diseases [17]. Moderate exercise can reduces the risk 
of chronic diseases in human, including cardiovascular disease, type 2 diabetes, and 
cancer [18]. Physical exercise affecting our immune system, particularly moderate 
exercise can provides positive effects on immune system improvement [19]. Further-
more, physical exercise also has many benefits on mental health management, start 
from improving mental health, improving mood, and neuroplasticity using the factor 
neutropic of the brain [20]. Less of physical activity increased risk of health problems 
[18]. 

373



374 

 
Fig. 2. Benefits of physical exercise on physical, mental, social, and emotional health. Figure is 
adopted from https://www.enoughwiththemadness.com/blog/the-benefits-of-physical-activity-
and-so-much-more [16]. 

3.3 Sports activates immune 

The effect of exercise on immune system varies different depending on the in-
tensity and methods used for physical exercise. The higher intensity would give better 
results for good immune when it is conducted with the right prescription. However, if 
it is mistaken, then the risk of injury become higher. For example, is boxing and run-
ning, they have different risk of injury. Sports can influence the immune system in a 
different way [21]. 

Regular physical activity can be diversifying the act of anti-inflammatory. Co-
operation between organs that are mediated by physical activity set the leading in 
improving cytokines anti-inflammatory and declines in a pro-inflammatory cytokine. 
When muscle contract, myokin takes part in sent down chronic inflammation. Parti-
cles of a muscle that was revealed by interleukin recognized as myokin apleiotropic in 
modulation metabolism immune and inflammatory [20]. The immune main defense 
system is body against pathogenic. Neutrophil, macrophages a natural killers are the 
typea of the main cellular vulnerable congenital of immune system, changes because 
of physical exercise. Then neutrophils capable of killing bacteria through the release 
of enzymes and through the secretion of reactive oxygen species . 

According to Pedersen’s investigation about the effect of static cycling on er-
gometer cycle for 60 minutes in a trained and healthy young man, with target intensity 
75% of VO2Max. Showed that acute effect of physical exercise is very influential to 
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improve human immunity (increased leukocytes, lymphocytes, and neutrophil). This 
is one of the evidence showing that exercise is actually a challenge to our body, (Ta-
ble 1). 

Table 1. Effects of ergometer cycling for 60 minutes (75% VO2 MAX). Table is adopted from 
Pedersen, 1991. 

Immune Agents During Exercise 2h Post Exercise 
Leukocytes (103/µl) ↑ Increased ↑ Increased 
Lymphocytes (%) ↑ Increased ↑ Increased 
Neutrophil (%) ↑ Increased ↑ Increased 

 
Leukocytes are human defense system or commonly called white blood cells. 

Leukocytes consist of neutrophils, lymphocytes, basophils, eosinophils, and mono-
cytes [13]. The increase of leukocytes is needed by the body as the immune system. 
Moreover, a study conducted by Laeto showing the effect of physical exercise on 
changes in the number of leukocytes. Subjects in the study were trained young men 
with an age range of 18-24 years old. Physical exercise performed for 60 minutes can 
increase the number of leukocytes. This increase is caused by stress and the burden 
received by the body due to physical exercise. This also relates to blood transfer activ-
ities from lymph vessels to blood vessels. Data are shown in table 2 below: 

Table 2. Effects of physical exercise on leucocyte levels in trained young men. Table is adopt-
ed from Laeto et al., 2017. 

Immune Agents Average ± 
before the intervention 

Average ± 
after the intervention 

P 

Leukocytes (103/µl) 7912±968 9387±2736 0,013 
Neutrophils (%) 4359±718 6462±2783 0,005 
Eosinophils (%) 206±130 162±122 0,024 
Basophils (%) 53±20 55±16 0,493 
Lymphocytes (%) 2689±480 2107±649 0,002 
Monocytes (%) 605±124 601±235 0,928 

 
Additionally, a reduction of normal functioning immune because of age is called 

Immunosenescence. It is marked by impaired immune function cellular and an in-
crease in inflammatory activity. Age affects the innate immune system (macrophages, 
neutrophil, the dendrites, and natural killer cells) and adaptive immune system (lym-
phocytes-T and lymphocyte-B). However, Increasing physical exercise can increase 
sensitivity to infection (body is ready to combat any pathogen) [17].   

4 Conclusion 

In brief, sequences of DOMS are 1) Mechanical damage, 2) iIflamma-
tion/swelling, 3) Free radical proliferation. Physical exercise benefits both in physical 
health and mental health. The proper intensity and methods used for physical exercise 
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is a key to activates our immune system. Neutrophil, macrophages as natural killer 
cells are the types of the main cellular vulnerable congenital of immune system (the 
innate immune system), changes because of physical exercise. 
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Abstract. The prevalence of HIV/AIDS in all regions in Indonesia is always in-
creasing, including in Central Java. This case also often occurs in the group of 
adolescents aged 15-24 years and having status as students. Cumulatively until 
2018, there have been 27,000 students in Central Java indicated as having 
HIV/AIDS. These risk factors are caused by their behavior, especially premari-
tal sexual behavior. These risky behaviors can be caused by their perception. 
This research uses descriptive analytic design. The study population was high 
school students in Central Java. A sample of 322 students was divided propor-
tionally between men and women. Data analysis was performed descriptively 
and comparatively. The results showed that most students had a moderate per-
ception of HIV/AIDS risk behavior. There is no significant difference in per-
ception between male and female students and there are differences in percep-
tions between students in urban and rural areas towards HIV/AIDS risk behav-
ior. 

Keywords : students, risk behavior, HIV / AIDS 

1 Introduction 

AIDS is a disease which until now has become a public health problem in almost 
all countries in the world, including Indonesia. Every day new cases of HIV/AIDS 
occur and the number is always increasing. The highest distribution of HIV/AIDS 
cases occurred in the age group of 20-29 years (32.1%), the age group of 30-39 years 
(31%), 40-49 years (13.6%), 50-59 years (5.1%), and 15-19 years (3.2%). Based on 
sex, the percentage of HIV/AIDS in men is 58% and 33% for women. Meanwhile 9% 
did not report gender [1]. 

Central Java Province is the region that currently has the fifth highest cumulative 
number of HIV/AIDS in Indonesia. Over the past three years there has been a 
significant increase in new cases. Since it was first discovered in Central Java until 
2018 there have been 23,603 cases, 1,672 of whom died of AIDS [1]. 

Cases of HIV/AIDS also occur in many groups of adolescents aged 15-24 years 
and have the status of students. The Central Java AIDS Commission recorded that 
cumulatively until 2018, there were 27,000 students in Central Java indicated to have 
HIV/AIDS. Most students are infected with the HIV/AIDS virus because of having 
same sex or men who have sex with men (MSM) and men with women [2]. 
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The facts above show that nationally and regionally in Central Java, adolescents 
and students who have become a risk group for HIV/AIDS. These risk factors are 
caused by their behavior, especially premarital sexual behavior. UNICEF estimates 
that new HIV/AIDS cases in adolescents will continue to increase every year. From 
250,000 cases in 2015 will increase to almost 400,000 cases by 2030 and will cause 
AIDS as the leading cause of adolescents death in the world [3]. 

Adolescence is the most difficult period for everyone. The most critical devel-
opmental period in the stages of human life. The period of adolescent development is 
characterized by emotional changes, a high curiosity, like to try new things so that it 
can have an impact on the vulnerability of certain diseases, including HIV/AIDS [4]. 

Gender influences the risk of HIV/AIDS transmission. Adolescent girls have a 
greater risk of HIV/AIDS. UNICEF data mentions from 4 new cases of HIV/AIDS in 
adolescents aged 15 to 19 years, 3 cases of which occurred in adolescent girls [3]. 
There are differences in perceptions regarding sexuality between boys and girls. 
Many social norms in society place men as having a higher role and must be followed 
by women. This social norm that ultimately makes it difficult for women to protect 
themselves from the risk of HIV/AIDS infection. In addition, in traditional norms, 
virginity for unmarried adolescent girls has become a barrier for them to seek im-
portant sexual health information, including knowledge about HIV risk, so as to main-
tain their virginity, many adolescents are involved in alternative sexual behavior, such 
as sex anal, which can also increase the risk of contracting HIV [5]. 

The residence can also affect adolescent perceptions about the risk of 
HIV/AIDS. Awareness of how HIV/AIDS can be transmitted. Adolescent girls in 
urban areas 38% have a good awareness, while adolescents in rural areas are 24%. 
The majority of adolescent girls in urban areas know about perceptions that are still 
wrong regarding HIV/AIDS transmission (43%) and 36% adolescent girls who know 
about ways to protect from HIV/AIDS [6]. 

The biggest risk factor for HIV / AIDS transmission is caused by risky sexual 
behavior [7]. Risk behaviors are behaviors that have the potential to put people at 
danger or risk significant harm [8]. Risk sexual behavior is sexual activity and life-
style that puts a person at increased risk of suffering from a condition, illness, or inju-
ry due to sexual behavior carried out. 

Adolescent risk behaviors can be caused by their perception. Regarding the 
transmission of HIV/AIDS, an individual's perceptions about the risk of HIV infection 
often influence prevention behaviors such as whether he has an HIV test or uses a 
condom in sexual activity or does not have unprotected sex. The relationship between 
perceived risk behavior and the risk of perceived HIV infection is still underappreci-
ated among adolescents [9]. 

The perception of HIV risk that is still low in adolescents can influence risky 
sexual behavior. This can be a cause of the spread of HIV infection in adolescents. 
Adolescents sometimes feel powerless in adopting preventive measures to reduce 
their health risks. False beliefs will also affect adolescent perceptions about 
HIV/AIDS risk behavior. 

HIV/AIDS transmission prevention behavior is very necessary because the 
HIV/AIDS epidemic in adolescents in Indonesia is increasing every year. Factors that 
are significantly related to adolescent behavior towards HIV/AIDS prevention are the 
level of knowledge and attitudes [10]. 
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The Millennium Development Goals (MDGs) have targeted reducing HIV/AIDS 
eipdemic. In fact at this time the target has not been achieved. Not fully the public 
knows about HIV/AIDS, including teenagers. Globally, currently adolescents who 
have comprehensive knowledge about HIV/AIDS only reach 67.3% in adolescent 
boys and 66% in adolescent girls [11]. This program is continued through Sustainable 
Development Goals (SDGs). The goal is to achieve the target in ending the AIDS 
epidemic by 2030. Increasing the knowledge and awareness of the community is still 
being carried out. Good knowledge will support good attitude. Knowledge about 
HIV/AIDS can influence students to take warnings and make good choices [12]. Ado-
lescents with positive attitudes show good behavior [13]. Attitudes reflect the level of 
knowledge of an individual.  

This study uses descriptive analytic design to describe the characteristics and 
perceptions of students in preventing HIV/AIDS risk behavior in Central Java, ana-
lyzing differences in perceptions about HIV/AIDS risk behavior between male and 
female students, different perceptions between students in urban and rural areas. 

2 Method 

 The study population was senior high school students in three regions with the 
highest rates of HIV/AIDS transmission in Central Java in 2019, that is Jepara, 
Banyumas and Semarang. The three regions also represent urban and rural areas in 
the province of Central Java. The total population of this study was 61,749 students. 
The number of samples is calculated according to the formula for calculating the min-
imum sample size obtained a sample of 322 students and divided proportionally 
namely 119 (36.96%) men and 203 (63.04%) women. 

 The data of this study were collected using a questionnaire consisting of two 
parts, namely characteristics and perceptions about HIV/AIDS risk behavior. Percep-
tion scores are categorized into four categories, very low (score 1.00-1.49), low (score 
1.50-2.49), moderate (score 2.50-3.00), high (score 3.01-3.49) and very high percep-
tion (score 3.50-4.00). Data analysis was performed with a t-test at a probability level 
of 0.05 to determine differences in perceptions between male and female students, as 
well as differences in perceptions between students in urban and rural areas. 
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3 Result and Discussion 

3.1 Perception of HIV/AIDS Risk Behavior among Students in Central Java 
Indonesia 

Table 1. Perception of HIV/AIDS Risk Behavior among Students in Central Java Indonesia 

Q HIV/AIDS Risk Behavior Perception Mean SD Decision 
1. Avoiding sex relations with people who have many 

partners can prevent the transmission of HIV / AIDS 
3.74 0.56 Very high 

2. HIV/AIDS can be treated by a traditional physician 3.54 0.60 Very high 
3. Living with an uninfected partner will help someone 

avoid HIV/AIDS 
3.14 0.72 High 

4. Harmless sex with commercial sex workers 
 

3.60 0.67 Very high 

5. HIV/AIDS can be transmitted through mosquito and flea 
bites 

3.05 0.70 High 

6. Antibiotics can be used to treat HIV/AIDS 2.73 0.66 Moderate  
7. HIV/AIDS can be transmitted through magic 3.54 0.64 Very high 
8. Non-screened blood transfusion can make someone 

infected with HIV/AIDS 
3.35 0.61 High 

9. HIV/AIDS can be transmitted by using the same toilet as 
a Sufferer 

2.69 0.78 Moderate 

10. There is a vaccine to protect yourself from HIV/AIDS 2.40 0.78 Low 
11. Prayers can protect themselves from HIV/AIDS transmis-

sion 
 

2.23 0.78 Low 

12. HIV/AIDS is a strategy adopted to reduce sexual activity 
in people 

2.48 0.82 Low 

13. Not having sex can make a person not infected with 
HIV/AIDS 

2.73 0.84 Moderate 

14. HIV/AIDS can be transmitted through sex without con-
dom 

3.34 0.66 High 

15. Having many sex partners is not wrong 
 

3.46 0.77 High 

16. Sharing sharp objects (such as razors and needles) can be 
a risk for HIV/AIDS transmission 

2.83 0.81 Moderate 

17. Having sex with a person without a condom will be a 
high risk of contracting 

3.50 0.62 Very high 

18. Kissing with your mouth outside the sexual area cannot 
transmit HIV/AIDS. 

2.51 0.73 Moderate 

19. Hugs can transmit HIV/AIDS 3.14 0.75 High 
20. Using tableware together can transmit HIV/AIDS 2.48 0.83 Low 
21. Having sex with many people with a condom can make a 

person not infected with HIV/AIDS 
1.00 0.00 Very Low 

22. Herbal medicine can cure AIDS 2.82 0.72 Moderate 
23. Oral sex can transmit HIV/AIDS 2.96 0.66 Moderate 
24. Anal sex can transmit HIV/AIDS 3.02 0.66 High 

 Total 2.93 0.16 Moderate 

 
 The results of the study in table 1 show that from the total score (M = 2.93, 

SD = 0.16). This shows that the perception of HIV/AIDS risk behavior among stu-
dents in Central Java in Indonesia is in the moderate level. The results of this study 
different from other studies who find that the risk perception among students is high 
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[14], and other studies found that adolescent perceptions of HIV risk behavior are 
generally low [15,16].  

 The findings of this study also mentioned that of the 322 students, 31.99% of 
students already had a high perception of HIV/AIDS risk behavior, and there were 
still 1.86% of students who still had low perception. Students in Indonesia do not yet 
fully have high perceptions about HIV/AIDS risk behavior, one of which is due to the 
lack of student knowledge about HIV/AIDS. They do not specifically get knowledge 
of HIV/AIDS through subjects in schools, but they get information about HIV/AIDS 
through media such as the internet, magazines or counseling that has been followed. 

 Having sex with many people with a condom can make a person not infected 
with HIV/AIDS is an example of a perception that many are wrong among teenagers 
or students in Indonesia. Condoms do not guarantee that they can effectively prevent 
the transmission of HIV/AIDS, if they are not used correctly and consistently in the 
changing sexual behavior of partners. In addition, there are still many students who 
believe that sharing cutlery risks transmitting the HIV virus, as well as many of them 
stating that the vaccine can to protect themselves from HIV/AIDS. 

3.2 Mean Rating of HIV/AIDS Risk Behavior Perceptions in Male and 
Female Students in Central Java Indonesia 

Table 2. Mean Rating of HIV/AIDS Risk Behavior Perceptions in Male and Female Students 
in Central Java Indonesia 

Q HIV/AIDS Risk Behavior Perception Males Females 
M S D M S D 

1. Avoiding sex relations with people who 
have many partners can prevent the 
transmission of HIV / AIDS 

3.68 0.62 Very 
high 

3.77 0.52 Very 
high 

2. HIV/AIDS can be treated by a traditional 
physician 

3.58 0.64 Very 
high 

3.51 0.57 Very 
high 

3. Living with an uninfected partner will 
help someone avoid HIV/AIDS 

3.24 0.74 High 3.08 0.71 High 

4. Harmless sex with commercial sex 
workers 
 

3.53 0.76 Very 
high 

3.64 0.62 Very 
high 

5. HIV/AIDS can be transmitted through 
mosquito and flea bites 

3.03 0.75 High 3.05 0.68 High 

6. Antibiotics can be used to treat 
HIV/AIDS 

2.85 0.67 Mod-
erate 

2.66 0.64 Moder-
ate 

7. HIV/AIDS can be transmitted through 
magic 

3.62 0.64 Very 
high 

3.49 0.63 High 

8. Non-screened blood transfusion can 
make someone infected with HIV/AIDS 

3.32 0.66 High 3.37 0.59 High 

9. HIV/AIDS can be transmitted by using 
the same toilet as a Sufferer 

2.76 0.77 Mod-
erate 

2.64 0.79 Moder-
ate 

10. There is a vaccine to protect yourself 
from HIV/AIDS 

2.60 0.82 Mod-
erate 

2.29 0.74 Low 

11. Prayers can protect themselves from 
HIV / AIDS transmission 

2.13 0.87 Low  2.29 0.72 Low 

12. HIV/AIDS is a strategy adopted to re-
duce sexual activity in people 

2.45 0.92 Low 2.49 0.76 Low 

13. Not having sex can make a person not 2.80 0.94 Mod- 2.69 0.79 Moder-
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infected with HIV/AIDS erate ate 
14. HIV/AIDS can be transmitted through 

sex without condom 
3.42 0.71 High 3.29 0.63 High 

15. Having many sex partners is not wrong 
 

3.29 0.86 High 3.57 0.68 Very 
high 

16. Sharing sharp objects (such as razors and 
needles) can be a risk for HIV/AIDS 
transmission 

2.81 0.92 Mod-
erate 

2.85 0.75 Moder-
ate 

17. Having sex with a person without a 
condom will be a high risk of contracting 

3.58 0.59 Very 
high 

3.46 0.63 High 

18. Kissing with your mouth outside the 
sexual area cannot transmit HIV/AIDS. 

2.49 0.79 Low 2.53 0.69 Moder-
ate 

19. Hugs can transmit HIV/AIDS 3.18 0.78 High 3.11 0.74 High 
20. Using tableware together can transmit 

HIV/AIDS 
2.60 0.86 Mod-

erate 
2.42 0.81 Low 

21. Having sex with many people with a 
condom can make a person not infected 
with HIV/AIDS 

1.00 0.00 Very 
low 

1.00 0.00 Very 
low 

22. Herbal medicine can cure AIDS 2.89 0.73 Mod-
erate 

2.78 0.71 Moder-
ate 

23. Oral sex can transmit HIV/AIDS 2.90 0.73 Mod-
erate 

3.00 0.62 Moder-
ate 

24. Anal sex can transmit HIV/AIDS 2.96 0.81 Mod-
erate 

3.05 0.56 High 

 Total 2.95 0.18 Mod-
erate 

2.92 0.16 Mod-
erate 

 
Table 2 shows that from the total score it was found that in male students (M= 

2.95, SD= 0.18) and in female students (M= 2.92, SD= 0.16). This indicates that both 
male and female student groups in Central Java in Indonesia have perceptions of 
HIV/AIDS risk behavior in the moderate levels. 

Table 3. Comparison of mean rating of HIV/AIDS risky behavior perceptions in male and 
female students 

Gender N Mean SD T Df Sig (2- 
tailed) 

95% CI 

Male 119 2.94 0.24 1.16 320 0.265 -0.022 - 0.081 
Female 203 2.91 0.21     

 
Table 3 shows that from the T-test analysis, p values (p=0.265) is greater than 

0.05 level of significance. This means that there is no significant difference between 
perceptions of HIV/AIDS risk behavior between male and female students in Central 
Java Indonesia, t (320) = 1.16, p = 0.265. The results of this study support the re-
search of Bernedeth N. Ezegbe et al, which states there is no significant difference 
between the average level of perception about the risk of HIV / AIDS in male and 
female students in secondary schools [17]. 

But the results of this study contradict Kibombo, et al, who found that there were 
significant differences in perceptions of HIV/AIDS risk behaviors between men and 
women [16]. Other studies by Bhasin, who revealed that there were significant differ-
ences between men and women in the perception of the risk of HIV infection. Women 
have more positive perceptions about HIV/AIDS risk behavior compared to men [18]. 
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Likewise, Steinberg and Monahan's, study found that gender factors greatly influ-
enced a person's risk behaviors and women were found to be more receive to the ef-
fects of these risk behaviors than men [19]. 

3.3 Mean Rating of HIV/AIDS Risk Behavior Perceptions in Urban and 
Rural Students in Central Java Indonesia 

Table 4. Mean Rating of HIV/AIDS Risk Behavior Perceptions in Urban and Rural Students in 
Central Java Indonesia 

Q HIV/AIDS Risk Behavior Perception Urban Rural 
M S D M S D 

1. Avoiding sex relations with people who 
have many partners can prevent the 
transmission of HIV / AIDS 

3.72 0.58 Very 
high 

3.76 0.54 Very 
high 

2. HIV/AIDS can be treated by a tradition-
al physician 

3.58 0.59 Very 
high 

3.49 0.60 High 

3. Living with an uninfected partner will 
help someone avoid HIV/AIDS 

3.19 0.70 High 3.08 0.75 High 

4. Harmless sex with commercial sex 
workers 
 

3.57 0.72 Very 
high 

3.63 0.61 Very 
high 

5. HIV/AIDS can be transmitted through 
mosquito and flea bites 

3.12 0.72 High 2.96 0.67 Moder-
ate 

6. Antibiotics can be used to treat 
HIV/AIDS 

2.81 0.67 Mod-
erate 

2.62 0.64 Moder-
ate 

7. HIV/AIDS can be transmitted through 
magic 

3.61 0.58 Very 
high 

3.45 0.69 High 

8. Non-screened blood transfusion can 
make someone infected with HIV/AIDS 

3.37 0.63 High 3.32 0.60 High 

9. HIV/AIDS can be transmitted by using 
the same toilet as a Sufferer 

2.77 0.76 Mod-
erate 

2.58 0.79 Moder-
ate 

10. There is a vaccine to protect yourself 
from HIV/AIDS 

2.45 0.78 Low 2.35 0.79 Low 

11. Prayers can protect themselves from 
HIV / AIDS transmission 

2.26 0.83 Low 2.20 0.71 Low 

12. HIV/AIDS is a strategy adopted to re-
duce sexual activity in people 

2.48 0.84 Low 2.47 0.80 Low 

13. Not having sex can make a person not 
infected with HIV/AIDS 

2.75 0.85 Mod-
erate 

2.71 0.84 Moder-
ate 

14. HIV/AIDS can be transmitted through 
sex without condom 

3.39 0.66 High 3.26 0.66 High 

15. Having many sex partners is not wrong 
 

3.43 0.78 High 3.50 0.74 Very 
high 

16. Sharing sharp objects (such as razors 
and needles) can be a risk for HIV/AIDS 
transmission 

2.84 0.82 Mod-
erate 

2.82 0.80 Moder-
ate 

17. Having sex with a person without a 
condom will be a high risk of contracting 

3.52 0.60 Very 
high 

3.48 0.64 High 

18. Kissing with your mouth outside the 
sexual area cannot transmit HIV/AIDS. 

2.49 0.77 Low 2.54 0.68 Moder-
ate 

19. Hugs can transmit HIV/AIDS 3.29 0.70 High 2.94 0.78 Moder-
ate 

20. Using tableware together can transmit 
HIV/AIDS 

2.57 0.85 Mod-
erate 

2.37 0.80 Low 
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21. Having sex with many people with a 
condom can make a person not infected 
with HIV/AIDS 

1.00 0.00 Very 
low 

1.00 0.00 Very 
low 

22. Herbal medicine can cure AIDS 2.87 0.69 Mod-
erate 

2.75 0.75 Moder-
ate 

23. Oral sex can transmit HIV/AIDS 2.97 0.66 Mod-
erate 

2.94 0.66 Moder-
ate 

24. Anal sex can transmit HIV/AIDS 3.02 0.69 High 3.01 0.62 High 
 Total 2.96 

 
0.17 Mod-

erate 
2.88 0.16 Mod-

erate 

 
Based on the total score in table 4, it is known that the students who live in ur-

ban areas (M= 2.96, SD= 0.17) and students who live in rural areas (M= 2.88, SD= 
0.16). This indicates that students from urban and rural areas have a moderate percep-
tion of HIV/AIDS risk behavior. 

 

Table 5. Comparison of mean rating of HIV/AIDS risky behavior perceptions in rural and 
urban students 

Location N Mean SD T Df Sig (2- 
tailed) 

95% CI 

Urban 180 2.96 0.22 3.04 320 0.003 0.027 - 0.126 
Rural 142 2.88 0.22     

  
 Table 5 shows that from the T-test analysis, p values (p= 0.003) is less than 

0.05 level of significance. This means that there is a significant difference between 
perceptions of HIV/AIDS risk behavior between students living in urban areas and 
students living in rural areas in Central Java Indonesia, t (320) = 3.04, p = 0.003. This 
study found that students who live in urban areas tend to have a better perception than 
students who live in rural areas. 

 The results of this study contradict Danjin and Onajole, who found that there 
were no significant differences between levels of awareness about HIV/AIDS among 
respondents in urban and rural areas [20]. But on the contrary, the results of this study 
support the opinion of Vaghela, which states urban teenagers have higher perceptions 
about HIV/AIDS risk behavior than rural teenagers [21]. This study also supports 
Bernedeth N. Ezegbe et al, who found a significant difference in the average ranking 
of perceptions of HIV/AIDS risk among urban and rural secondary school adolescents 
[17]. 

4 Conclusion 

 The results of this study conclude that the perception of HIV/AIDS risk be-
havior among students in Central Java in Indonesia is at a moderate level. There is no 
significant difference between the level of perception about HIV/AIDS risk behavior 
between male and female students in Central Java, Indonesia. Both tendencies have a 
moderate level of perception. However it was found, there was a significant differ-
ence in the average rank of adolescents in urban and rural areas in schools with regard 
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to their perceptions about HIV/AIDS risk behavior. Students in urban areas have bet-
ter perceptions than students in rural areas. 

 Further studies can be carried out using a larger population to support the ur-
gency of counseling programs according to the needs of students in senior high school 
about HIV/AIDS risk behavior. Further research can also be focused on factors that 
influence adolescent perceptions of risks that make them vulnerable to HIV/AIDS. 
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Abstract. The world was shocked by Covid-19 (Coronavirus Diseases-19) 
pandemic at the end of 2019. The virus attacked the average person aged 49 
years, while few cases were found in under-five children. Despite the fact that 
under-five can still be infected by Covid-19. It was very important for under-
five to get foods rich of nutrients to boost immune system in preventing Covid-
19 infection. The pandemic threatens normal life, forcing parents and caregivers 
to adapt in term of feeding pattern. This study aims to obtain a clearer descrip-
tion related to feeding pattern in under-five children before and during Covid-
19 pandemic. A cross-sectional design was used in this study. Online question-
naires were distributed among mothers or caregivers of under-five children 
across provinces in Indonesia. Statistical data were analyzed by Mc Nemar test. 
There were no significant differences between feeding pattern before and dur-
ing  the Covid-19 pandemic (p> 0.05). 

Keywords: Covid-19, feeding pattern, nutrition, under-five children 

1 Introduction 

An unexpected pandemic appeared in late of 2019 in Wuhan City, Hubei 
Province, China. The virus caused pneumonia-like symptoms along with unclear 
etiology [1], the case spread rapidly and was identified as a new type of coronavirus 
[2]. World Health Organization (WHO) confirmed a new name of this new strain of 
virus as Coronavirus Disease-19 (Covid-19). Several symptoms occured such fever, 
cough, myalgia or fatigue [3]. 

The virus attacked persons average of 49 years old with age range 16 to 76 years 
old [3], while fewer cases were found in children [4]. Even so, the prevalence of 
Covid-19 infections in children might be able to increase in the future, a small number 
at the outset did not mean they were not susceptible to infection. In fact, children 
especially under-five could still be infected by Covid-19 [4]. Preliminary evidence 
suggests children were just as likely as adults to become infected with Covid-19 but 
were less likely to be symptomatic or develop severe symptoms. However, the im-
portance of children in transmitting the virus remains unclear. Children more often 
had gastrointestinal symptoms compared to adults [5] 
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It was very important for under-five children to get foods rich of nutrients to 
boost their immune system, capture growth and development. The pandemic caused 
by Covid-19 threatens normal life therefore parents or caregivers might not be able to 
leave the house just to get groceries or ready-to-eat foods normally for their children. 
This phenomenon forced parents and caregivers to adapt in feeding their children. 
They might order online food more often than go to grocery store or market for 
shopping. The Covid-19 pandemic has led to a sharp increase in online trade [6]. 
Accordingly, it was necessary to identify parent adaptation regarding children feeding 
pattern in term of fullfilling nutritional requirement during Covid-19 pandemic. Such 
information would be valuable so that appropriate recommendations could be taken to 
support nutritional achievement of the children. 

2 Materials and Methods 

Design of the study was cross-sectional. It used consecutive sampling to recruit 
respondents, they were mothers or care givers who take care of under-five children 
among several islands in Indonesia. Sample size was determined by slovin formula.   
Online questionnaires were distributed among respondent contains of subject 
characteristics informations, food pattern before and during Covid-19 pandemic. Data 
were analyzed by Statistical Package for the Social Sciences (SPSS) software using 
Mc-Nemar test. 

3 Results and Discussions 

3.1 Subject Characteristics 

There were 83 respondents participated in this study, 78 respondents filled out 
the online questionnaire completely while 5 of them were inclomplete.  . Subject 
characteristics were described in Table 1. Subjects were collected from Java, Sumatra, 
Kalimantan and Sulawesi islands. The average family income before Covid-19 
pandemic was 3.000.000 – 3.999.999 IDR meanwhile declined to 2.000.000 – 
2.999.999 IDR during pandemic. 

Most of father had undergraduate or higher education 48 subjects (61.5%), it 
showed that they were well educated.  This fact also occured in mothers who are 
equally well educated. It was common for fathers to work in private sectors. 
However, there was an issue to be unemployed especially private employee who 
changed to be unemployed or farmer or trader. It was indicated by an increase in the 
number of unemployed father who initially all of them worked before the pandemic, 
but increased to 6 people who were unemployed (7.7%). Meanwhile, there was not 
much change in mothers occupation before and during pandemic. Most of mothers 
worked as housewives, private employees or government employees. Majority of 
mothers had normal nutritional status, hovewer there were still mothers with 
underweight, overweight or even obesity. 

Children data were collected from the mothers or care givers information. The 
median age of children was 19.00 (min 0; max 59) months old. Children age category 
was devided into three groups.  There were 12 (15.4 %) children were less than six 

389



380 

months old, 38 (48.7 %) children were 6-23 months old, whereas 28 (35.9 %) children 
were  24-59 months old. Unexpectedly, gender distribution among children were 
evenly distributed as many as 39 (50%) children were male and female with the exact 
same number. Children got consistent frequency of breastfeeding between before and 
during the covid-19 pandemic. 

More than half of children 43 (55.1%) still got breast milk from their mother 
among 78 subjects. Almost all of children 39 (90.7%) did not experience a change in 
the frequency of breastfeeding, only a small proportion decreased (7%) or even 
increased (2.3%) from before the pandemic occured until it took place. The average 
frequency of breastfeeding was 7-8 times a day before and during pandemic. 

Table 1.   Subject chracteristics 

Variable Category Frequency Percent (%) 
Residence Java 66 84.6 
 Sumatra 7 9.0 
 Kalimantan 2 2.6 
 Sulawesi 3 3.8 
Family income Decline  44 56.4 
before and during  Consistent 34 43.6 
Pandemic    
Father Education Primary school 5 6.4 
 Junior high school 1 1.3 
 Senior high school 20 25.6 
 Diploma  4 5.1 
 Undergraduate or higher 48 61.5 
Father Occupation  Farmer 2 2.6 
before pandemic Trader 7 9.0 
 Government employee 9 11.5 
 Private employee 47 60.3 
 Others 13 16.7 
Father Occupation Farmer 3 3.8 
During pandemic Trader 8 10.3 
 Government employee 9 11.5 
 Private employee 41 52.6 
 Unemployed 6 7.7 
 Others 11 14.1 
    
Mother Education Elementary school 1 1.3 
 Junior high school 2 2.6 
 Senior high school 11 14.1 
 Diploma 10 12.8 
 Undergraduate or higher 54 69.2 
Mother Occupation  Farmer 1 1.3 
before pandemic Trader 5 6.4 
 Government employee 12 15.4 
 Private employee 28 35.9 
 Housewife 29 37.2 
 Others 3 3.8 
Mother Occupation  Farmer 1 1.3 
during pandemic Trader 6 7.7 
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 Government employee 12 15.4 
 Private employee 28 35.9 
 Housewife 29 37.2 
 Others 2 2.6 
Nutritional status of  Underweight 10 13.0 
mother during 
pandemic 

Normal 43 55.8 

 Overweight 12 15.6 
 Obese 12 15.6 
Gender of under- Male 39 50.0 
five children  Female 39 50.0 
Age of children less than 6 months old 12 15.4 
 6 – 23 months old 38 48.7 
 24 – 59 months old 28 35.9 
Breastfeeding 
Frequecy 

Decline 3 7.0 

 Consistent 39 90.7 
 Increase 1 2.3 

3.2 Bivariate Analysis 

Comparison of exclusive breastfeeding before and during Covid-19 on infants 
≤6 months old was described in Table 2.  

Table 2.   Comparison of exclusive breastfeeding before and during pandemic on infants ≤6 
months old 

  During Pandemic   
  Non Exclusive 

Breastfeeding 
Exclusive Breast-

feeding 
Total p-value 

Before 
Pandemic 

Non Exclusive 
Breastfeeding 

4 (33.3) 0 (0.0) 4 (33.3) 0.500* 

 Exclusive Breast-
feeding 

2 (16.7) 6 (50.0) 8 (66.7)  

Total  6 (50.0) 6 (50.0) 12 (100.0)  
*Mc Nemar test      

Proportion of exclusive breastfeeding before pandemic was 66.7% whereas 
50.0% during pandemic. It was happened because because the possibility of the infant 
entered the weaning period and exceeded the age of 6 months so that there was a 
change in the status of exclusive breastfeeding to be non exclusive breastfeeding. 
However, there was no difference in exclusive breastfeeding practice before and 
during pandemic according to statistics data analysis (p>0.05). Recommendation to 
keep exclusive breastfeeding for infants’s first 6 months of life was explained by The 
American Academy of Pediatrics. Researchs stated that exclusive breastfeeding 
through 6 months had greater protection against gastrointestinal infection and also 
respiratory tract infection [7]. 

Comparison of breastfeeding difficulties before and during pandemic on 
children less than two years old was described in Table 3. 
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Table 3.   Comparison of breastfeeding before and during pandemic on children less than two 
years old 

  During Pandemic   
  Did not 

experience 
difficulties 

Experience 
difficulties 

Total p-value 

Before Pandemic Did not experience 
difficulties 

38 (80.9) 2 (4.3) 40 (85.1) 0.500* 

 Experience difficulties 0 (0.0) 7 (14.9) 7 (14.9)  
Total  38 (80.9) 9 (19.1) 47 (100.0)  
*Mc Nemar 
test 

     

Majority of mothers did not experienced difficulties in breastfeed their children 
(80.9%) before and during pandemic (85.1%). It might related to the occupational 
status of mothers, who were mostly housewives and had not changed from before the 
pandemic and when the pandemic occurred. This finding was inline with the research 
stated that government employee mothers, the odds of breastfeeding were reduced by 
half compared to housewives (AOR 0.49, 95% CI 0.26, 0.94)[8].  It can be 
understood that housewives had a lot of time and focus given to the children, so that 
the opportunity for children to be breastfed was greater than mothers who were busy 
working. Research in developing country showed that mothers had high levels of 
knowledge about exclusive breastfeeding, but low adherence. Mothers faced barriers 
to exclusive breastfeeding due to the need to return to work outside the home [9]. In 
line with research in Canada, family also had an important role for breastfeeding 
practice. Fathers influence mothers’ breastfeeding decisions and experiences. The 
main fathering role was that of supporting breastfeeding by using their knowledge to 
encourage and assist mothers in breastfeeding, by valuing the breastfeeding mothers, 
and by sharing housework and child care [10]. 

Behaviour during breastfeeding were described in Table 4 and Table 5. 

Table 4.   Behaviour of mothers to breastfeed with both breasts 

  During Pandemic   
  No Yes Total p-value 

Before No 4 (9.1) 0 (0.0) 4 (9.1) 1.000* 
Pandemic Yes 0 (0.0) 40 (90.9) 40 (90.9)  

Total  4 (9.1) 40 (90.9) 44 (100.0)  
*Mc 

Nemar test 
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Proportion of mothers who breastfeed with both breasts was 90.9% before 
pandemic and also during pandemic. Almost all of mothers keep practising 
breastfeed, it indicated that good behavior will be difficult to disappear even in 
difficult circumstances such as the Covid-19 pandemic. Standard measurement of the 
breastfeeding sufficiency was complicated by factors related to definitions, timing, 
duration of recall, or methods of analysis [11]. However, breastfeeding practice using 
both breasts showed mothers effort to give her breast milk as much as possible to their 
children. It was necessary to nurse from each breast at every feeding so both get ade-
quate stimulation and drainage.  Therefore, Furthermore,children take more milk 
when they nurse on both sides. But, how to know when to switch, the best way to 
know is when the rhythmic sucking and swallowing slows down, or the baby releases 
the breast. That indicates that the rate of milk flow is diminishing and it is time to 
move to the other side. Remove baby by inserting a finger in his mouth to release the 
suction, burp him, then offer the other breast and try alternating the first breast at each 
feeding [12]. 

Table 5.   Behaviour of mothers to breastfeed until felt empty breasts 

  During Pandemic   
  No Yes Total p-value 

Before No 10 (22.7)  0 (0.0) 10 (22.7) 1.000* 
Pandemic Yes 0 (0.0) 34 (77.3) 34 (77.3)  

Total  10 (22.7) 34 (77.3) 44 (100.0)  
*Mc 

Nemar test 
     

Proportion of mothers who breastfeed until felt empty breasts was 77.3% before 
pandemic and also during pandemic, meanwhile behaviour to stop breastfeed before 
felt empty breast was still prevalent (22.7%). Perception of the mothers about empty 
breast was important. Mothers who felt that their breast milk was sufficient after 
several breastfeeding practise, meanwhile in fact that breasts were not empty enough, 
it possible for the children would lack a lot of nutrients than they should. 

Food availability in the family for a day was described in Table 6. 
 

Table 6.  Food availability in the family for a day 
 
  During Pandemic   
  No food available Food availa-

ble 
Total p-

value 
Before No food available 0 (0.0) 0 (0.0) 0 (0.0) 0.063* 

Pandemic Food available 5 (6.41) 73 (93.59) 78 (100.0)  
Total  5 (6.41) 73 (93.59) 78 (100.0)  

*Mc Nemar test     
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Food were available among children, it might because of the family had 
sufficient income. Generally, fathers were well educated, therefore the private sectors 
where they work might provide a good job positions to get an adequate income for 
family needs. In accordance with researchs stated that high levels of educational at-
tainment were also associated with higher income [13]. Reviews argued that nutrition 
was an integral component of food security, and should be embedded within all four 
of its dimensions – availability, access, utilization, and stability. Obstacles in food 
availability in the Middle East and North Africa (MENA) region, as exacerbated by 
the triple burden of malnutrition, where undernutrition, micronutrient deficiencies, 
and overweight/obesity coexist [14]. A result from another research explained that 
that sosioeconomic status (SES) at both individual (education, income) and neighbor-
hood level was linked to home food availability, suggesting a need to improve the 
home food environment for socioeconomically disadvantaged individuals and neigh-
borhoods [15]. 

4 Conclusion 

Finally, it can be stated several conclusions that can be obtained from this study. 
Feeding pattern were not changed since before and during Covid-19 pandemic spread 
out. They were exclusive breast feeding practice, difficulties in breastfeeding, 
behaviour of using both breasts while giving breast milk to the children, behaviour of 
mothers to breastfeed until felt empty breasts and food availability among family. 
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Abstract. In the 2017 IDHS, 8% of men and 2% of women reported having had 
sexual relations, with reasons including: 47% love each other, 30% are curious / 
curious, 16% just happens, each 3% percent due to being forced and influenced 
by friends. Among women and men who have had sexual relations pre-marital, 
59% of women and 74% of men report having first sexual intercourse at the age 
of 15-19. The highest percentage occurred at the age of 17 years (19%), both 
men and women. Other findings are 45% percent of women and 44% of men 
start dating at the age of 15-17. Most women and men confess that when they 
are dating, they hold hands (64% women and 75% men), cuddle (17% women 
and 33% men), kiss the lips (30% women and 50% men) and touch / touch (5% 
women and 22% men).  

Keywords: Adolescent, Sexual Behaviour, Dating 

1 Introduction 

According to the World Health Organization (WHO) about one fifth of the 
world's population are teenagers 10-19 years old and around 900 million are in 
developing countries. In addition, demographic data in the United States shows the 
number of adolescents 10-19 years is around 15% of the population. In Asia Pacific 
the population is 60% of the world population, one fifth of which are teenagers aged 
10-19 years. Based on a report from the Central Statistics Agency, the results of the 
Population Census show that Indonesia's population is 237.6 million and 63.4 million 
are teenagers, consisting of men at 50.70% and women at 49.30%.[1,2] 

Adolescence is a period of transition, that is someone who is renewed transition 
from children to adulthood. In adolescence there are several processes of change, 
physical changes, and psychological changes. The development of the physical body 
is characterized by more mature organs including the reproductive organs. While this 
psychological development arises in the development of personal maturity and 
independence. This distinctive feature of psychological maturity is characterized by 
an interest in the opposite sex which usually appears in the form of for example more 
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fun hanging out with the opposite sex and arriving at a relationship that has become 
increasingly common at this time, namely dating.[3] 

Dating for some teenagers is no stranger. In fact, many adolescents have the 
notion that if adolescence is a period of dating, so adolescents who are not dating are 
actually considered as old-fashioned, old-fashioned adolescents, do not keep up with 
the times and are considered to be clumsy or lacking promiscuity. Healthy dating 
itself is often interpreted as a courtship process in which physical conditions, in 
essence, are prohibited from contact in acts of physical violence, not physical contact 
that can affect risky sexual behavior. As a result, sexual behavior often occurs outside 
of marriage, the impact of sex, especially on adolescents, namely the physical hazards 
that occur occur exposed to the dangers of early pregnancy, sexually transmitted 
infections, HIV and AIDS. Sexually transmitted infections (STIs) are diseases that 
can be transmitted from one person to another through sexual contact.[3] 

The main findings of the 2017 Indonesian Demographic Health Survey 
component of Adolescent Reproductive Health (SDKI 2017 - KRR), shows that 
nationally there has been an increase in the number of adolescents who had had 
premarital sexual relations compared to the 2012 IDHS results. In the 2017 IDHS, 8% 
of men and 2% of women reported having had sexual relations, with reasons 
including: 47% love each other, 30% are curious / curious, 16% just happens, each 
3% percent due to being forced and influenced by friends. Among women and men 
who have had pre-marital sexual relations, 59% of women and 74% of men report 
starting sexual intercourse for the first time at the age of 15-19. The highest 
percentage occurred at the age of 17 years (19%), both men and women.[4] 

Other findings are 45% percent of women and 44% of men start dating at the 
age of 15-17. Most women and men confess that when they are dating they hold 
hands (64% women and 75% men), cuddle (17% women and 33% men) , kiss the lips 
(30% women and 50% men) and touch / touch (5% women and 22% men).[5] 

The Population, Family Planning and Family Development Program (SKAP) 
Performance and Accountability Survey is an annual survey that aims to measure the 
achievement of indicators and strategic objectives of the Population, Family Planning 
and Family Development (KKBPK) program.[5] 

Further analysis of secondary data is an effort to utilize national scale survey 
data (SKAP) to obtain information on the implementation of the Population, Family 
Planning and Family Development Program (KKBPK). It is hoped that the results of 
further analysis can contribute to policy makers, managers and implementers of 
population programs in making policies and developing population programs more 
precisely and efficiently. 

 

2 Method 

2.1 Research Design 

The data used in this study are. This study uses a cross-sectional design to 
analyze the influence of demographic, economic, and social factors on dating 
behavior and adolescent sexual experiences in Indonesia. 
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2.2 Population & Research Samples 

The population is teenagers in Indonesia. Sample inclusion criteria are teen 
respondents who answered the questionnaire in full. All samples that meet the criteria 
will be included in the data analysis process. 

2.3 Data collection 

Research data collection begins with the submission of proposals to request the 
necessary data. Data compilation, analysis, compilation of articles and reports were 
conducted from May 2020 to December 2020 at Semarang State University. 

Data sources are raw data obtained from SKAP in 2017, 2018 and 2019 
conducted by BKKBN. 

2.4 Research variable 

The research variables consisted of Demographic, Social, Economic, Dating 
Behavior and Teenage Sexual Experiences in Indonesia based on SKAP data for 
2017, 2018 and 2019. 

2.5 Data analysis 

Data analysis consisted of Univariate analysis, Bivariate Analysis, and 
Multivariate Analysis. Univariate analysis is used to determine the distribution of 
demographic, social, economic, dating behavior, and sexual behavior data and 
illustrates the trend patterns from 2017, 2018, and 2019. Bivariate and multivariate 
analysis is used to determine the effect between variables. 

3 Result and Discussion 

Adolescence is a period of transition, in which someone experiences a transition 
from children to adulthood. In adolescence there are several processes of change, 
including physical changes, and psychological changes. Physical development is 
characterized by more mature organs including the reproductive organs. While 
psychologically this development appears in the development of personal maturity 
and independence. This distinctive feature of psychological maturity is characterized 
by an interest in the opposite sex which usually appears in the form of for example, 
preferring to hang out with the opposite sex and arrive at behaviors that have become 
increasingly common at this time, namely dating.[3] 

Dating for some teenagers is no stranger. In fact, many adolescents have the 
notion that if adolescence is a period of dating, so adolescents who are not dating are 
actually considered as old-fashioned, old-fashioned adolescents, do not keep up with 
the times and are considered to be clumsy or lacking promiscuity.[6] 

Healthy dating itself is often interpreted as a courtship process in which physical 
conditions, in essence, are prohibited from contact in acts of physical violence, not 
physical contact that can affect risky sexual behavior. As a result, sexual behavior 
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often occurs outside of marriage, the impact of sex, especially on adolescents, namely 
the physical hazards that occur occur exposed to the dangers of early pregnancy, 
sexually transmitted infections, HIV and AIDS. Sexually transmitted infections (STIs) 
are diseases that can be transmitted from one person to another through sexual 
contact.[7] 

Based on a reproductive health survey conducted by the National Population and 
Family Planning Agency (BKKBN), around 92% of adolescents who are dating, 
holding hands, there are 82% who kiss each other, and 63% of adolescents who are 
dating are not ashamed to feel each other (petting) body parts their lovers who should 
be taboo to do. There are differences in the style of adolescent dating now with the 
past. Today's teens are more permissive to do anything to show their partner's 
seriousness. All activities that ultimately affect the intention to have sex further.[8,9] 

According to Soekidjo, a health behavior model based on Benjamin Bloom 
(1908), states that health is influenced by 2 (two) factors, namely internal factors that 
include the attitude of knowledge and the characteristics of individuals or groups of 
people. External factors include the environment, whether physical, social, cultural, 
economic, which are the dominant factors that influence the behavior of individuals 
and community groups, for example, the availability of health facilities and 
infrastructure, attitude and behavior support from community leaders, religious 
leaders and health workers, individual economic status and community groups.[10] 

Various studies state that the values in adolescent life in Indonesia have 
undergone many changes. One of the most visible changes in society is that teenagers 
tend to be more permissive to premarital sexual lifestyles.[11] Dating is not a taboo 
for teens, there is even a view among teenagers that those who are not dating are old-
fashioned. Though reproductive health problems that often arise among adolescents 
are a result of unhealthy dating styles. 

Several studies conducted in Indonesia show an increased risk of adolescent 
sexual behavior. If it is not accompanied by an increase in adequate reproductive 
health knowledge, it will be difficult for adolescents to avoid risky sexual behavior 
because they are not exposed to information that can change their views and behavior 
towards things that are detrimental to reproductive health and their future. 

In SKAP 2019, dating behavior is measured by questions including whether 
teenage respondents had dated, the age of first dating, and whether the survey still had 
a boyfriend. In addition, respondents were also asked about what sexual behavior is 
done with a partner when dating (current or previous girlfriend) in expressing 
affection, which includes holding hands, hugging, kissing lips, touching (touching) or 
stimulating (stimulated) certain body parts sensitive ones such as around the genitals, 
breasts, and thighs that are done with a partner / boyfriend / ex-girlfriend.[12] 

Of a total of 22,124 male teenagers and 19,458 female adolescents in Indonesia 
who were respondents SKAP 2019, in total there were 44 percent of adolescents who 
claimed to have dated (Table 1). The figures in 2019 cannot be compared with the 
figures of previous years, because at this year the teenage respondents interviewed 
included a group of young teens aged 10-14 year. This needs to be taken into 
consideration because of the shift in sexual behavior penetrated in young teens, as 
well as the age of menarche who are getting younger. So if it happens free sexual 
behavior can result in pregnancy. Samples of adolescents aged 10-14 years quite 
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large, namely 19,221 or 46 percent of the total sample of 41,582. As for the sample of 
teenagers age 15-19 years and age 20-24 years respectively 15,217 and 7,144 people. 

Table 1 shows that by sex, the proportion of male teenagers who said they had a 
boyfriend had a slightly higher percentage than female adolescents (46 percent 
compared to 42 percent). It was further explained that among male and female 
adolescents, the proportion of adolescents aged 20-24 years more said that they had 
ever dated compared to two other age groups. The group of young people who have 
dated at the least was adolescents of the age group of 10-14 years, it is natural because 
young teens usually have never dated. It can be said that with increasing age, the 
opportunity for adolescents to have a boyfriend is greater. The same picture is found 
in young men and women. Both male and female adolescents claimed that the age at 
first dating was between the ages of 15-17 years (21 percent and 19 percent, 
respectively). When viewed on a residential basis, the experience of dating young 
men and women shows the same pattern. Teenage boys who live in rural areas and 
never date are greater than those living in urban areas (58 percent versus 50 percent). 
The same thing is seen in female adolescents who live in rural areas and never date 
also greater than adolescent girls who live in urban areas (63 percent compared to 55 
percent). 

Table 1. Age of First Time Dating Distribution of percentage of unmarried adolescents aged 
10-24 years according to background characteristics and age of first dating, Indonesia 2019 

Characteristic Age of First Time Dating Total Median 
<9 10-

14 
15-
17 

18-
20 

21-
22 

23-
24 

Never Don’t 
Know 

Total 

Man 
Age            
10-14 0.9 12.6 0.0 0.0 0.0 0.0 85.6 0.9 100 9.690 12.0 
15-19 0.4 22.7 33.6 2.5 0.0 0.0 36.9 4.0 100 8.115 15.0 
20-24 0.2        100 4.319 16.0 
Living Place            
Urban 0.7 18.1 22.2 5.5 0.5 0.2 50.0 2.8 100 11.367 15.0 
Rural 0.4 15.0 19.8 4.4 0.2 0.0 58.0 2.2 100 10.757 15.0 
Education            
No Education 0.7 6.5 17.7 0.3 0.0 0.0 73.6 1.2 100 141 15.0 
Elementary 
School 

1.1 5.9 4.6 2.2 0.1 0.1 84.9 1.1 100 5.994 15.0 

Junior High 
School 

0.4 21.5 11.1 3.1 0.2 0,0 61.3 2.4 100 6.998 14.0 

Senior High 
School 

0.3 20.7 38.4 7.5 0.5 0.2 28.7 3.6 100 7.882 15.0 

University 0.0 15.9 49.0 13.7 1.6 0.1 15.8 3.9 100 1.108 16.0 
Total 0.6 16.6 21.0 5.0 0.3 0.1 53.9 2.5 100 22.124 15.0 

Woman 
Age            
10-14 0.3 12.9 0.0 0.0 0.0 0.0 86.1 0.7 100 9.531 12.0 
15-19 0.1 20.9 35.3 2.3 2.3 0.0 38.2 3.2 100 7.101 15.0 
20-24 0.2 12.2 44.2 44.2 18.9 0.3 17.9 3.8 100 2.826 16.0 
Living Place            
Urban 0.4 16.8 20.9 4.2 0.4 0.0 55.0 2.3 100 10.543 15.0 
Rural 0.0 14.5 17.3 2.9 0.3 0.1 63.1 1.8 100 8.915 15.0 
Education            
No Education 0.0 8.6 6.0 0.0 0,6 0.0 82.9 1.9 100 89 14.0 
Elementary 
School 

0.5 4.8 2.1 0.6 0.1 0.0 91.5 0.4 100 5.084 12.0 

Junior High 
School 

0.1 21.5 6.1 1.4 0.0 0.0 69.4 1.4 100 5.883 13.0 

Senior High 0.2 19.2 38.1 4.8 0.4 0.0 33.6 3.5 100 6.646 15.0 
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School 
University 0.1 15.0 42.6 15.0 2.0 0.2 21.5 3.5 100 1.756 16.0 
Total 0.2 15.7 19.3 3.6 0.4 0.0 58.7 2.1 100 19.458 15.0 
 

Man+Woman 
Age            
10-14 0.6 12.8 0.0 0.0 0.0 0.0 85.8 0.8 100 19.211 12.0 
15-19 0.3 21.9 34.4 2.4 0.0 0.0 37.5 3.6 100 15.217 15.0 
20-24 0.2 13.3 44.4 20.0 2.1 0.4 15.9 3.7 100 7.144 16.0 
Living Place            
Urban 0.6 17.5 21.6 4.9 0.5 0.1 52.4 52.4 100 21.910 15.0 
Rural 0.2 14.8 18.7 3.7 0.2 0.1 60.3 60.3 100 19.672 15.0 
Education            
No Education 0.4 7.3 13.2 0.2 0.2 0.0 72.2 1.5 100 231 15.0 
Elementary 
School 

0.8 5.4 3.5 1.5 0.1 0.0 87.9 0.8 100 11.078 14.0 

Junior High 
School 

0.2 21.5 8.8 2.4 0.1 0.0 65.0 2.0 100 12.882 14.0 

Senior High 
School 

0.3 20.1 38.3 6.3 0.5 0.1 31.0 3.5 100 14.528 15.0 

University 0.1 15.3 45.1 14.5 1.9 0.1 19.3 3.7 100 2.864 16.0 
Total 0.4 16.2 20.2 4.3 0.4 0.1 56.1 2.3 100 41.582 15.0 

 
Based on the level of education, in general it can be seen that adolescents with 

more elementary education levels have never dated compared to adolescents who 
have never attended school. The same pattern occurs in young women and men. If 
seen in general, the higher the level of education, the lower the chance that a teenager 
will never date, this is natural because the higher the level of education, the more 
mature the age, so that the opportunity to ever date is greater. In adolescent males 
with elementary education levels who have never dated (85 percent) are much higher 
than those with tertiary education (16 percent). A similar pattern occurs in adolescent 
girls. 

Table 1 also provides information about the median age of having a first-time 
girlfriend. In male and female adolescents aged 10-14 years have a median age of 
dating 12 years. Among male and female adolescents in the age group of 15-19 years, 
the average started dating at a median age of 15 years. Teenagers aged 20-24 years 
are generally dating at the age of 16 years. 

Meanwhile, when viewed from a place of residence there is no age difference of 
having a first-time girlfriend between male and female teenagers. Teenage boys who 
live in urban areas have the same median age of first-time dating as young men in 
rural areas (15 years); the same pattern also occurs in adolescent women living in 
rural and urban areas. 

The education level of male and female adolescents does not show any 
relationship pattern the first age median is dating. Even so, male respondents who had 
elementary school education first confessed to dating at the median age of 15 years. 
This picture is different from teenagers women with primary school education, the 
median age at first dating is 12 years. Teenage male educated junior and senior high 
school, the median age at the first courtship is 14 and 15 years. While for adolescent 
girls with junior and senior secondary education, the median age at first dating is 
lower than male teenagers, 13 and 15 years. For young men and women with college 
education have the same age of dating age (16 years).[13] 

In the 2019 SKAP, teenage respondents who had dated were also asked about 
premarital sexual behavior during dating. Questions about sexual behavior are very 
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sensitive questions to be asked to respondents given the contents of the question relate 
to matters that are very personal and confidential. Sexual behavior during dating 
asked is about holding hands, hugging, kissing lips, touching / stimulating or not 
doing anything. These questions are very important to be included in this survey, 
because one of the tasks of the BKKBN as outlined in the 2015-2019 RPJMN 
document is to increase youth understanding and awareness about reproductive health 
and prepare for family life. Therefore information about adolescent sexual behavior is 
needed as input to develop appropriate strategies so that adolescents have a good 
understanding and awareness of reproductive health so as to avoid various problems 
that can arise due to wrong sexual behavior.[7] 

 

 
Fig. 1. Percentage of Adolescents aged 10-24 years according to How to Express 'Love' During 
Dating 

In Graph 1 it can be seen that the most common behavior of adolescents when 
dating is holding hands (71 percent), then hugging (26 percent), kissing the lips (11 
percent), and touching or stimulating (four percent). Meanwhile, as much as two 
percent of respondents said they did nothing (based on the choice of answers on the 
questionnaire) when dating. One interesting thing is that there are about 25 percent of 
teenagers who answer don't know when asked what they do to express love during 
courtship. 

Although the way to express affection most teenagers do when dating is 'just' 
holding hands, but this should still be a concern. Expressing affection by holding 
hands can lead to other sexual behaviors. In Setiawan and Nurhidayah (2008), quoted 
from the results of Howard's research (2002) states that the stages of courtship include 
smiles and friendly views, holding hands, hugging, kissing, touching the top, touching 
the waist, and engaging in marital relations. So even though holding hands is still 
possible for adolescents to engage in more prenuptial and risky premarital sexual 
behavior. Therefore, a proper understanding of the effects of sexual behavior must be 
given to adolescents so that they do not go wrong.[9] 
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Table 2 shows that male adolescent respondents claimed more sexual behavior 
such as holding hands, hugging, kissing their lips, and touching or stimulating 
compared to female respondents. Nearly a third of the total female adolescent 
respondents who had dated (31 percent) and male teenagers (20 percent) said they did 
not know what they had done during courtship. When viewed from the age group, 
adolescents with older age groups have a tendency to engage in sexual behavior while 
dating. This is found in young men and women. Teenage boys aged 20-24 years who 
engage in sexual behavior such as hugging, kissing lips and touching / stimulating are 
44 percent, 24 percent and nine percent, respectively. The same pattern also occurs in 
adolescent girls aged 20-24 years, but the percentage is much lower at 33 percent, 12 
percent and three percent. Based on the residence can be seen that more male and 
female adolescents who live in urban areas who have a habit of holding on hands (75 
percent of young men who have dated and 68 percent of young women who have 
dated) compared to rural youth (74 percent of young men and 64 percent of young 
women). Likewise, adolescents who embrace during dating, the percentage is higher 
among adolescents who live in urban areas than those who live in rural areas, namely 
31 percent of male adolescents who have dated and 22 percent among adolescent girls 
who have dated compared to 30 percent of adolescents men and 16 percent of teenage 
girls who have dated. 

Table 2. Dating Behavior Percentage of dating behavior of adolescents aged 10-24 years ac-
cording to background characteristics, Indonesia 2019 

 
Characteristic Dating Behaviour Total 

Holding 
Hands 

Hubbing Kissing Grabing Do Noth-
ing 

Don’t 
Know 

Man 
Age        
10-14 45,9 8.0 2.0 1.1 5.1 48.0 1.392 
15-19 75,2 27.0 10.1 4.1 2.0 20.4 5.123 
20-24 83,6 43.8 23.8 8.6 1.8 10.0 3.688 
Living Place        
Urban 74,7 30.8 13.7 5.0 2.6 19.5 5.682 
Rural 73,7 30.1 14.3 5.7 2.1 21.6 4.522 
Education        
No Education 80,3 39.7 8.0 5.5 6.2 13.5 37 
Elementary 
School 

64,9 23.4 10.9 4.5 4.5 28.0 906 

Junior High 
School 

65,3 24.7 10.6 5.1 2.4 29.7 2.711 

Senior High 
School 

78,5 32.2 14.4 4.9 2.0 16.1 5.616 

University 83,3 43.3 24.0 9.1 1.8 12.4 933 
Total 74.2 30.5 13.9 5.3 2.4 20.4 10.204 

Woman 
Age        
10-14 39,9 5.1 1.6 0.5 3.5 56.3 1.329 
15-19 67,6 16.5 4.9 1.1 2.4 29.3 4.388 
20-24 77,6 33.1 11.5 2.7 1.4 18.8 2.319 
Living Place        
Urban 67,6 22,1 7.2 1.6 2.2 29.2 4.749 
Rural 63,5 15,6 4.9 1.3 2.3 33.0 3.278 
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Education        
No Education 76,0 29,2 4.1 3.3 7.7 18.3 15 
Elementary 
School 

46,5 16,3 5.1 1.4 4.7 47.4 432 

Junior High 
School 

52,6 10,3 3.9 1.1 3.4 43.2 1.8001 

Senior High 
School 

70,2 19,8 6,0 1.4 1.8 27.1 4.411 

University 75,7 31,1 10,7 2.3 1.6 21.2 1.378 
Total 65,9 19,4 6,3 1.5 2.3 30.8 8.036 
 

Man + Woman 
Age        
10-14 43,0 6,6 1,8 0,8 4,3 52,1 2.721 
15-19 71,7 22,2 7,7 2,7 2,2 24,5 9.511 
20-24 81,3 39,7 19,0 6,3 1,6 13,4 6.007 
Living Place        
Urban 71,4 26,8 10,7 3,5 2,4 23,9 10.430 
Rural 69,4 24,0 10,3 3,8 2,2 26,4 7.810 
Education        
No Education 79,0 36,6 7,0 4,9 6,0 14,9 53 
Elementary 
School 

58,9 21,1 9,0 3,5 4,6 34,2 1.338 

Junior High 
School 

60,2 19,0 7,9 3,5 2,8 35,1 4.512 

Senior High 
School 

74,9 26,7 10,7 3,3 1,9 20,9 10.027 

University 78,8 36,0 16,0 5,0 1,7 17,6 2.310 
Total 70,6 25,6 10,6 3,6 2,3 25,0 18.240 

 
However, kissing lips and fingering are actually done more often by young men 

in the village than those who live in the city. This picture is different among 
adolescent women, those who live in cities do more lip kissing than those living in 
rural areas (seven percent compared to five percent). 

Meanwhile, the educational background did not show any pattern of relationship 
with sexual behavior during courtship both among male and female adolescents. 
Among young men who are dating and have a college education who claim to hold 
hands, hug and kiss on the lips (83 percent, 43 percent and 24 percent, respectively). 
As for teenage girls, the pattern is irregular; adolescent dating and college education 
claimed the greatest sexual dating behavior was holding hands, hugging and kissing 
lips (76 percent, 31 percent and 11 percent, respectively). 

 

4 Conclusion 

Nearly half of the total adolescents aged 10-24 years in Indonesia claimed to 
have dated and the highest proportion was male teenagers. The median age of first 
dating in adolescents both men and women who live in rural and urban areas is the 
same, namely at the age of 15 years. The higher the adolescent's education, the higher 
the median age of first dating (14 years in adolescents with elementary and junior 
high school education; 16 years in adolescents in tertiary institutions). Adolescents 
who never went to school and claimed to date for the first time at the age of 15-17 

404



405 

years, the proportion is higher than those with elementary and junior high school 
education (13 percent, four percent and nine percent, respectively). As many as 75 
percent of male teenagers and 68 percent of female teenagers who have dated and 
lived in urban areas generally have the habit of holding hands when dating. In young 
men who live in urban and rural areas there is a tendency to behave in courtship by 
hugging, kissing lips, and touching. In adolescent women, the behavior as mentioned 
above tends to be more practiced by adolescent women in urban areas compared to 
rural areas. Educational background and wealth index do not show certain patterns of 
relationships with dating behavior in adolescents. 
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Abstract. This study examined the effect of football on body composition in 
children. It was designed with one group pre and post-test involving 9-year-old 
(n=22) and 10-year-old (n=18) children at the Football School of Universitas 
Negeri Yogyakarta. This study was conducted three times a week for six 
months by measuring height and weight. The pretest results showed, most of 
children in the 9-year-old group were healthy weight (91%). While the posttest 
indicated a change. The number healthy weight children was 19, while the un-
derweight and overweight children remained the same. In the 10-year-old 
group, the most children were  also healthy weight (10 children), while the post-
test results showed that the number of underweight, healthy, overweight, and 
obese children were 2, 10, 2, and 4 respectively. Football is a sport with an an-
aerobic predominant energy system in which to produce energy comes from 
carbohydrates more than 90% and fat less than 10%. 

Keywords: Physical activity, body composition, children 

1 Introduction 

Physical activity is a basic function of human life. WHO, 2010 physical activity 
is a movement of the body produced by skeletal muscles that requires energy. 
Children and adolescents obtain physical health from the physical activity undertaken, 
including the benefits of bone health [1]. Although there are many benefits of 
physical activity, not all children can do it well [2]. Physical activity is any bodily 
movement with the help of muscles, producing energy expenditure, energy in the 
form (kilocalories) continued from the least, positively correlated with physical 
fitness [3]. Physical activity that is planned and programmed regularly and aims to 
improve and to maintain fitness is usually defined as exercise. 

Pate (1993) defined exercise as a systematic effort aimed at increasing physical 
functional capacity and endurance to improve sports performance. Bompa (1990) 
stated that exercise is a systematic sports activity in a relatively long time to form 
physiological and psychological functions for achieving certain needs. Exercise 
provides benefits to the human body, including 1) prevent diseases by expediting 
body's metabolism and blood circulation, 2) build ideal body growth since the calories 

ISPHE 2020, July 22, Semarang, Indonesia
Copyright © 2020 EAI
DOI 10.4108/eai.22-7-2020.2300299

407



408 

in the body will be used perfectly, and will not lead to fat gain, 3) build a more robust 
body because it helps all parts of the body to be more flexible [4]. 

Four main purposes of human to do football as sports include (a). recreation, (b). 
educational goals, (c). to reach a certain level of physical fitness, (d). to achieve 
certain goals or achievements. More than 150 articles in 35 international journals that 
have been reviewed state that football is a sport that is fun, popular, and effective for 
health. It can be used to establish social relationships and its’ positive effects are ap-
plicable for all genders and age levels [5-7]. Forty percent of children aged 10 to 18 
are fond of football [8]. 

Body composition is the proportion of fat and fat-free tissue in the body. It 
means the percentage of fat from the total body weight and Body Mass Index, which 
is translated into fat and non-fat mass in the body. Muscles, bones, and organs are 
non-fat mass in the body, while the elements are muscles (40-50%), bones (16-18%), 
and body organs (29-39%). Fat mass is expressed in percentage of total body weight. 
In general, it can be concluded that the smaller the percentage of fat, the better the 
performance of a person. 

Assessing body composition can be used to determine the optimal weight for 
health and physical performance abilities. Some terms that are often used and should 
not be separated are as follows:  

 
1. Overweight is a deviation from the ideal body weight to height. 
2. Overfat is the percentage of excess body fat. In men ideally, it is 2 to 3 percent 

and in women is 8 to 12 percent. 
3. Obesity is the excess of adipose tissue produced by excessive energy intake than 

the energy expenditure 
 
The growth and development of children are influenced by the environment. 

Physical activities carried out by children will affect their growth. Physical activity 
needs to be developed and carried out to prevent adverse effects on other aspects of 
development [9]. Bone and muscle growth in children is affected by the stimulus of 
physical activity. Growth norms in children are very closely related to the child's 
health, body, and mental status [7]. Realizing the importance of growth, in Indonesia, 
monitoring and measurement of children's body height and weight is performed to 
observe the child's growth compared to the normal curve 

2 Method 

The experimental group consisted of 22 children aged 9 years and 18 children 
aged 10 years who practice football at the Football School of Universitas Negeri 
Yogyakarta. The sample used the entire population in the range of 9 to 10 years. The 
physical activity program was implemented through football training and exercise for 
90 minutes per session by dividing 15 minutes of warm-up sessions, 60 minutes of 
core sessions (technical training and games), and 15 minutes of cooling sessions. This 
study was conducted three times a week for six months at 15.00-16.30 WIB. The 
training session was led by 4 trainers who supervised and implemented the program. 
The children’s weight was measured with a digital scale and the height was measured 
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with a calibrated stadiometer. Body mass index was measured using the Excel 
program. This study was approved by the Faculty of Sport Science, Universitas 
Negeri Yogyakarta, Health Sports Center, and related parties. After explaining the 
method to the parents, an agreement was reached between the two parties. 
Participation in this study was voluntary, children were free to participate and stop at 
any time. The sample received preliminary tests in May 2019 and treatment for six 
months. In November 2019, a post-test was carried out in the form of height and 
weight measurements. Post-tests were carried out in the same place to minimize other 
variables. The method used in this study was the Quasi Experiment, with one group 
pretest-posttest design. Data were analyzed with a T-test using SPSS 16. 

3 Results and Disscussions 

The differences in BMI Percentile of the children aged 9 years before and after 
the treatment were analyzed with a BMI percentile test using the Child Body Mass 
Index Calculator. The pretest results showed 1 underweight child, 20 healthy weight 
children (91%),  1 overweight child. While the results of the posttest indicated a 
change, where there was 1 overweight child, and healthy weight children became 19 
children, while the underweight and overweight children remained the same. Based 
on these results, the differences before and after the treatment is at an average of 18.0 
(BMI in kg / m2). 

 
The differences in BMI Percentile in children aged 10 years before and after the 

treatment was assessed by performing a BMI percentile test using the Child Body 
Mass Index Calculator. Based on these results, there were 2 underweight children, 10 
healthy weight children, 3 overweight children, and 3 obese children. While the 
posttest results indicated changes, there were 2 underweight children, 10 healthy 
weight children, 2 overweight children, and 4 obese children. Based on these results, 
the differences before and after the treatment is at an average of 6.7 (BMI in kg / m2). 

BMI-for-age weight status categories and the corresponding percentiles: 
Underweight (Less than the 5th percentile), Normal or Healthy Weight (5th percentile 
to less than the 85th, Overweight (85th to less than the 95th percentile), Obese (Equal 
to or greater than the 95th percentile). 

BMI percentile measurement aims to determine the range of a healthy body and 
can be one of the predictive indicators of health problems. BMI measurements use a 
measuring tool in the form of a weight scale to measure weight and a stadiometer to 
measure height. Measurement results can be seen in tables and diagrams. These re-
sults can be used to provide an overview and treatment plans for children who are in 
the underweight category to gain weight to be healthy/ideal, children in the healthy 
category to maintain the Body Mass Index and most importantly, for children in the 
overweight and obesity category to lose weight to be healthy/ideal. Children in the 
healthy weight category will naturally have a small risk of mental and health prob-
lems. 
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Table 1. BMI Frequency Distribution 

Category  BMI Terminology 

9 years 10 years 

n = 22 n = 18 

Pretest Postest Pretest Postest 

n % n % n % n % 

<5th percentile Underweight 1 4.5 1 4.5 2 11.1 2 11.1 

5th–84th percentile  Normal 20 91 19 86.5 10 55.5 10 55.5 

85th–94th percentile Overweight 1 4.5 1 4.5 3 16.6 2 11.1 

≥95th percentile Obesitiy 0 0 1 4.5 3 16.6 4 22.2 

Mean BMI 38.2 56.2 57.8 64.5 

Difference 18 6.7 

 

 
Fig. 1. Pretest and postest BMI precentile 

Height and weight ratios, body mass index (BMI), provide another way of 
categorizing levels of overweight and physical status early. Physical activity has an 
important role in physical development, psychosocial, and child mentality especially 
in childhood and early childhood (Dubuy, 2014). The often-quoted health benefits of 
physical activity for young people include the prevention of obesity; improvement in 
the framework of health; improved heart and lung function; and better psychological 
health. 

Underweight children can be caused by the consumption of large amounts of 
food and large amounts of fluid which only fills the stomach but does not supply 
much energy for children. Active children need additional energy with food. One 
must also consider genetic predispositions in some cases of underweight children. 
Genetics, age, sex, nutrition, physical activity, hormonal status, health, and 
environmental conditions are important for normal weight in children. Some children 
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may gain weight slowly, others gain weight quickly. Thus, normal weight in children 
may also be different from this point of view. BMI is a good indicator to determine 
normal weight, underweight, overweight, and obesity levels in children. 

Some documents state that overweight and obesity in children can be a trigger 
for health problems such as asthma, psychological disorders, and respiratory disorders 
[10,11]. One of the factors causing overweight and obesity is the lack of physical 
activity that is both structured daily and monthly. Physical activity routinely carried 
out from childhood to the old age is very influential in the process and health for life. 
The causes of obesity in children are numerous and include genetic predispositions, 
biological factors, behaviors, and cultural specificities. If one parent is obese, the 
chance of obesity in a child is 50%. When both parents are obese, the chance of being 
overweight in children is 80%. Obesity in children presupposes reducing the number 
of calories consumed and increasing the level of exercise. 

The treatment includes setting reasonable and achievable weight loss goals, 
effective diet and physical activity management, changes in behavior patterns, and 
family participation. Obesity in childhood is a pandemic problem in various countries 
in the world today. Overweight and obesity are multidimensional problems because 
almost all groups can be affected, not only the upper-middle socioeconomic group but 
the middle and lower-middle classes. Determination of nutritional risk is an early 
detection effort to identify the target group to prevent the incidence of overnutrition 
and obesity in children and to avoid or reduce the impact of Non-Communicable 
Diseases. WHO recommends a physical activity program as one of the methods to 
achieve a healthy body size for children [12]. 

Experts even emphasize the risk of a new generation becoming less healthy than 
the previous generation due to the increasing number of overweight children, 
unhealthy eating, and inadequate physical activity. Prevention of overweight in 
children is the best approach to avoid problems related to excessive weight gain. 
Healthy eating and adequate physical activity are the determining factors in cases of 
being overweight in children. Adequate physical activity is an important approach to 
weight loss. 

Various scientific studies show that overweight can occur due to three factors, 
namely: a) genes (heredity), b) patterns of physical activity, c) patterns of food 
consumption. Genetic factors become one of the factors that cause overweight related 
to the body's metabolic rate. Individuals with slow metabolic rates are more at risk of 
overweight and obesity. Some health experts reveal that genetic factors are not the 
main factor in overweight in children, this can be seen by the increasing magnitude of 
overweight prevalence from year to year, while genetic changes in the last three 
decades did not occur. Therefore parents do not have to blame heredity but respond to 
how the pattern of activity and food patterns in children. Eating factors need to be 
considered. Calories in which is greater than calories out in the body are the 
determining factors for overweight. Factors of physical activity patterns are factors 
that can be improved in overweight children. Children with minimal physical activity 
will be usually overweight. Physical activity with the concept of playing will be very 
suitable for children. Physical activities such as football are healthier than physical 
activities of playing video games that require less movement and less energy [13]. 

A form of endurance physical activity which does not require a fast movement, 
so the formation of ATP occurs with aerobic metabolism. Adequate oxygen (aerobic 
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conditions) will occur where the body uses more oxidative energy systems that 
choose fat as the source of energy used. Glycogen which is the raw material will be 
broken down completely into CO2 and H2O and produce a number of ATP. Aerobic 
systems produce energy in a relatively long time, but the amount of energy produced 
is more. So it can be used for longer movements. People who are overweight/obese 
are advised to do a lot of physical activity or exercise using the aerobic predominate 
energy system because overweight / obese people have fat reserves that can be used 
as the body’s fuel sources. 

Physical activity such as football is one sport with a high level of intensity. 
Football is a sport with an anaerobic predominant energy system where the energy 
released to produce energy comes from carbohydrates more than 90% and fat less 
than 10%. This sport is not suitable for weight loss but it should be considered and 
investigated, how to implement football with moderate intensity where fat is the main 
source of energy with changes in the rules and the field. 

Table 2. Energy Sources for Various Types of Activities. Source: Giam and Tea (1993). 

Aerobic Activity 
Intensity Energy sources (%) 

VO2 Max (%) Max BPM 
(%) Carbohydrates Fats 

Low Mediu, Aerobic < 50 < 70 25-50 50-70 
Medium High Aerobic 50-60 70-80 < 25 > 75 
Very Heavy Maximum 

Aerobic 60-90 80-95 > 90 < 10 

Anaerobic > 90 > 95 > 90 < 10 
 
Physical activity that uses fat as the largest source of energy is moderate to 

severe aerobic, with a maximum pulse rate of 70-80 percent. Football will be an 
effective sport in losing weight if the rules and systems are modified so that the 
maximum heart rate is between 70-80 percent of the maximum heart rate. The role of 
training or sports teacher is very influential, especially in planning training programs 
and measuring the intensity of training. 

4 Conclusion 

Actions to reduce overweight and obesity can be done in various ways, one of 
which is to exercise. Not all exercise is effective for weight loss. Jogging and walking 
are forms of exercise that can lose weight, but both types of exercise are relatively 
boring because of monotonous movements. Children who are fond of football need to 
be treated specifically with certain rules in paling football to lose weight. It should not 
reduce the element of fun playing which is an integral part of the lives of children. 
Football is a sport that emphasizes the concept of play. This can be used as a medium 
to improve certain skills and abilities in children. Playing helps children to channel 
more energy to prevent them from negative activities. Besides, playing will function 
as a process of sublimation to escape from excessive stress toward positive things. 
The process of sublimation will assist children to be more creative, better, and more 
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organized in their lives. Aside from the psychological aspect, it also contributes to 
health and weight loss. 
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Abstract. High intensity physical activity tends to make free radicals more ac-
tive and cause a decrease in endogenous antioxidants such as catalase. Oxida-
tive stress can be prevented by consuming food like red dragon fruit. The pur-
pose of this study was to determine the potential of red dragon fruit as an anti-
oxidant that can neutralize free radicals cause high-intensity physical activity. 
The subjects consisted of 20 male students and were divided into 2 group P1 
(control); given high-intensity physical activity and placebo, group P2 (treat-
ment) given high-intensity physical activity and red dragon fruit juice. The re-
sults showed there was a significant effect of red dragon fruit on to increase of 
antioxidant catalase in the group P2 compared to the group P1. The conclusion 
of this study states that red dragon fruit has the potential as an exogenous anti-
oxidant that can neutralize free radicals triggered by high-intensity physical ac-
tivity.

Keywords: Physical activity, Free radicals, catalase, red dragon fruit

Introduction 

Owing to increased body metabolism, oxygen consumption in muscle fibers can 
increase by up to 20 times during high-intensity physical activity[1]. Some organs 
such as the liver, kidneys , and other organs will experience hypoxia and ischemia 
during high-intensity physical activity because energy is needed to convert ATP into 
ADP (Adenosine Diphosphate) and AMP (Adenosine Monophosphate). If the oxygen 
supply is inadequate, AMP is converted to hypoxanthine. After physical exercise, the 
blood flow will return to normal through the mechanism of reperfusion, with the en-
zyme xanthine oxidase converting hypoxanthine to xanthine and uric acid. This pro-
cess creates free radicals that have lipid peroxidation reactions that damage cell mem-
branes[2]. 

The body will typically generate its antioxidants in a biological system, such as 
superoxide dismutase, catalase , and glutathione peroxidase (endogens). Those are 
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enzymatic antioxidants can neutralize free radicals that are formed in the body [3].
When free radical production exceeds cellular defense antioxidants, oxidative stress 
can occur [4,5]. 

Research showed that high-intensity physical activity might cause decreased 
levels of enzymatic antioxidants such as catalase (CAT), superoxide dismutase (SOD) 
and glutathione peroxidase (GPx) [6]. Research by Bulduk et al. (2011) reported that 
volleyball athletes who often run shows free radicals' formation which is character-
ized by decreased levels of antioxidant catalase and GPx [7].

Decreasing antioxidant levels due to high-intensity physical activity can be pre-
vented by optimizing nutrition especially by increasing the antioxidant content [8,9].
Some research report that consuming natural ingredients is known to increase levels 
of antioxidant catalase (CAT) and glutathione peroxidase (GPx) [10,11].

One natural food source that contains antioxidants is Red Dragon Fruit (RDF), 
which is a type of cactus that has been widely discussed in the community, especially 
in Indonesia due to its beneficial properties for human health. RDF contains natural 
antioxidant compounds in the form of polyphenols and flavonoids, its function can 
inhibit and neutralize oxidation reactions involving free radicals, both exogenous and 
endogenous [12,13]. Polyphenol secondary metabolite compounds such as flavonoids 
can provide antioxidant effects by preventing the generation of ROS, directly captur-
ing ROS, or indirectly increasing enzymes [14]. 

The purpose of this study was to determine RDF's potential and its ability to in-
crease the level of antioxidant catalase in students with high-intensity physical activi-
ty.

2 Methods 

2.1 Ethical recognition 

This research was given ethical approval by Universitas Sumatera Utara (No. 59 
/ KEP / FK USU/2020) of the Ethics Committee on the Application of medical re-
search in the Faculty of Medicine. 

2.2 Study design 

This work was carried out using an experimental quasy approach with the pre-
test and post-test group design. This research was carried out at the Faculty of Sport 
Sciences' Physical Laboratory, Universitas Negeri Medan, and the Medical Faculty's 
Laboratory, Universitas Sumatera Utara. 

2.3 Subjects 

The research subjects consisted of 20 people, male, students of the Faculty of 
Sport Sciences, Universitas Negeri Medan who were not trained as athletes and had 
met the following criteria: male, no physical exercise before the research, non-athlete, 
non-smoker and no consumption of supplements and antioxidants 2 weeks before and 
during the study's inclusion and exclusion. The study subjects were divided randomly 
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into 2 groups, each group consisted of 10 students, namely group P1 (control): given a 
treadmill an intensity of 80-85% of maximum heart rate and placebo, group P2 
(treatment) given treadmill an intensity of 80-85% of maximum heart rate and 
RDF juice. Before the research begins, an explanation is given to prospective research 
subjects regarding the aims and objectives of the study. Afterward, the samples who 
are willing to take part in the study signed an informed consent or consent form. Fur-
thermore, in the laboratory of the Faculty of Medicine, Universitas Sumatera Utara, 
the catalase levels for the pre- and post-test were examined. 

2.4 Physical activity procedures 

Physical activity is carried out by exercising on a treadmill with an intensity of 
80-85% of maximum heart rate, speed level of 10-12, duration 30 minutes, 3 times a
week for 21 days. Red dragon fruit juice was given daily at a dosage of 2.8 g / kg BW
for 21 days, blended with 70 ml water. Supply of red dragon fruit juice with a dosage
of 2.8 g / kgBB smoothed with a blender and then added 70 ml of water for 21 days
per day [15].  Research by Khotimah (2018) using the same dose and given for 14
days, the difference is the time of administration of red dragon fruit juice in this study
is longer that is for 21 days.

2.5 Catalase measured

Catalase levels was measured used serum by spectrophotometric method  ELISA 
(Enzyme-Linked Immunosorbent Assay, reagensia Human Catalase (CAT) ELISA Kit, 
Catalog Number MBS703074. 

2.6 Statistical analysis 

Data were analyzed using paired t-test with α = 0.05, to test the effect of each 
variable and Independent sample t-test with α = 0.05, to analyze whether there was an 
effect of red dragon fruit juice consumption on catalytic antioxidant levels. The data 
obtained were then processed with statistical procedures using SPSS.

3 Results and Discussions 

The results of the study as in table 1, show that in the group P1 there was a sig-
nificant decrease in average catalase levels (124.61 ± 48.45 vs 88.33 ± 54.64; P = 
0.037; p<0.05). In the group P2, there was a significant increase in average catalase 
levels (113.74 ± 38.30 vs 183.80 ± 71.01; p = 0.001; p<0.05).  
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Table 1.    Average catalase levels on group 

Group Pre test Post test Nilai p 
Mean sd Mean sd 

P1 124.61 (pg/ml) 48.45  88.33 (pg/ml) 54.64 0.037* 

P2 113.74 (pg/ml) 38.30 183.80 (pg/ml) 71.01 0,001* 

Note : P1= control group; P2= treatment group; sd= standar deviation; *=significant= P<0.05 
 
Further analysis showed that there was a significant increase in catalase levels in 

the group P1 compared to the group P2 (183.80 ± 71.01 vs 88.33 ± 54.64; p=0.003; 
p<0.05). 

Table 2. Different catalase level on group 

Group Mean sd pValue 
P1 
P2 

88.33 (pg/ml) 
183.80 (pg/ml) 

54.64 
71.01 

0.003* 

Note : P1= control group; P2= treatment group; sd= standar deviation; *=significant=p<0.05 
 
Based on table 2, it shows that there is an increase in antioxidant levels in the 

high-intensity physical activity group with red dragon fruit consumption compared to 
the high-intensity physical activity group that does not consume red dragon fruit 
(183.80 ± 71.01 vs 88.33 ± 54.64; p= 0.003; p<0.05). Therefore, It can be inferred 
that red dragon fruit has the capacity as an exogenous antioxidant capable of growing 
antioxidant catalase rates in students with high physical activity. 

A decrease in catalase levels was found in the high-intensity physical activity 
category which did not drink red dragon fruit juice. The decrease in catalase levels 
occurred due to reactive free radicals produced during physical activity of high inten-
sity. Oxygen intake increases during high-intensity physical activity due to the rising 
energy demands of contracting muscles. This rise in oxygen consumption is causing 
the production of free radicals and Reactive Oxygen Species ( ROS) to increase[16]. 
Decreased rates of catalase in the control group was consistent with research per-
formed by Castro et al. ( 2009) who reported that training with an intensity of 80 per 
cent of maximum heart rate decreased levels of catalase compared to training with an 
intensity of 60 per cent and & 70 per cent of maximum heart rate. This occurs because 
antioxidants function at an intensity of 80 percent of the normal heart rate during 
exercise to compensate for the development of free radicals [17]. 

Free radicals are atoms or molecules with unpaired electrons in their outermost 
orbits. These unpaired electrons cause the compound to be extremely reactive to look 
for a pair, by attacking or binding to the electrons of other molecules that are around 
it, hence new free radicals are formed [18]. Continuously increasing free radicals 
cause hydrogen peroxide to increase, this condition disrupts endogenous antioxidant 
activity. It could further decrease the level of endogenous antioxidants and cause an 
imbalance between oxidants and endogenous antioxidants. A new balance can occur 
if the body gets additional antioxidants externally [19].  

Besides that, this study also found that increasing catalase levels in subject with 
high-intensity physical activity who consumed natural antioxidants such as red dragon 
fruit cause red dragon fruit contains natural antioxidant compounds in the form of 
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polyphenols and flavonoids. The increase in catalase levels happened due to the anti-
oxidant's ability to capture and neutralize free radicals so that further reactions that 
cause oxidative stress can be stopped and cell damage can be avoided. Antioxidant 
termination reactions usually occur by capturing hydroxyl radicals at the peroxidation 
stage of fat, protein, or other molecules on normal cell membranes to avoid cell dam-
age. Neutralization is done by injecting one electron to create a more stable com-
pound, or to induce a termination reaction, and to end radical reactions or to stop oxi-
dative stress in the cell [5]. 

Oxidative stress prevailed due to insufficient oxygen and nutrients, causing is-
chemic processes and damage to the microvascular. This condition is called Damage 
of reperfusion.   It can also cause damage to the tissue due to the excessive develop-
ment of free radicals [20]. Red dragon fruit consumption as an exogenous antioxidant 
before high-intensity physical activity in treatment group was proven to prevent an 
increase in free radicals. This is because free radicals which cannot be neutralized by 
endogenous antioxidants will be neutralized by various antioxidants contained in red 
dragon fruit. Antioxidants contained in red dragon fruit stabilize free radicals by com-
pleting the lack of electrons possessed by free radicals and inhibit the chain reaction 
of the formation of free radicals that can cause oxidative stress  [21]. As a result, the 
balance between oxidants and antioxidants can be maintained, in other words, oxida-
tive stress can be avoided. 

Catalase is an enzyme composed of more than 500 amino acids with a porphyrin 
group. This enzyme catalyzes the reaction of the compound hydrogen peroxide reduc-
tion (H2O2) to oxygen (O2) and water (H2O). The catalase activity is optimal at pH 7 
and can increase with increasing H2O2 accumulation. High concentrations of catalase 
are found in the liver, blood, kidneys, brain, lungs, adipose tissue, and adrenal glands 
[22].  

4 Conclusion  

The conclusion of this study states that RDF has the potential as an exogenous 
antioxidant with the ability to neutralize free radicals that are triggered by high-
intensity physical activity marked by increased levels of catalase. 
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Abstract.  The number of dengue fever in Semarang City has increased. Com-
munity empowerment to realize a village that is able to combat DHF. The pur-
pose to analyze the capacity of village health cadres in the fight against DHF. 
This type of research is descriptive study. The study was conducted in the en-
demic area of Semarang City. Data collection instruments are questionnaires 
and checklist sheets about knowledge and practices of cadres in the fight 
against DHF. The subject were thirty health cadres. The results showed that the 
average cadre knowledge value was 84.0%, the average attitude value was 
80.8% and the DHF prevention and control practice was 82.5%. The suggestion 
to increase cadre capacity to realize a village that is able to fight DHF. The 
community leaders and community participation needed to realize the cadre 
performance in order to reach the sustainability of the DHF eradication program 
launched by the government. 

Keywords: Health cadres, DHF, Knowledge, Attitude, Practice. 

1 Introduction 

Dengue Hemorrhagic Fever (DHF) is a disease caused by dengue virus which is 
transmitted through the bite of the Aedes aegypti mosquito as the main vector. Nowa-
days, dengue fever is still one of the public health problems in Indonesia that cannot 
be optimally suppressed. The incidence of DHF can increase due to environmental 
factors, geographical conditions, behavior, and conditions of citizens' immunity [1,2]. 

One effort that has been made to overcome DHF is focused on eradicating the 
adult mosquito, Aedes aegypti, given the eradication of mosquito nests using chemi-
cals such as larvacides can cause resistance if the dosage is incorrect [3]. Whereas 
eradication of mosquitoes by fogging can only kill the adults but cannot simultane-
ously terminate the eggs and larvae [4] 

Among the provinces in Indonesia which is still a DHF endemic area is Central 
Java namely Semarang Regency. The DHF Incidence Rate (IR) recorded in Semarang 
Regency in 2016 is increased compared to the previous year. DBD IR in 2016 
amounted to 98.7 per 100,000 population of 993 cases found and treated. The com-
munity still considers that fogging is the most effective way to eradicate DHF so that 
putting aside mosquito nest eradication (PSN) which is actually the most effective 
way to eradicate DHF [5]. 

ISPHE 2020, July 22, Semarang, Indonesia
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The emergence of dengue cases in various DHF endemic areas in Semarang is 
not only caused by environmental conditions, geographical conditions and also the 
presence of dengue vector mosquitoes, also caused by people's behavior that is not yet 
aware of the importance of PSN and independent monitoring of mosquito larvae. 
Eradication of mosquito nests is the main point that can be done to save residents 
from the danger of dengue. Community empowerment is very much needed to create 
a Healthy Village that is free of disease vectors, especially the Aedes aegypti Mosqui-
to. 

The result of environment monitoring in Semarang, shows the practice of eradi-
cating mosquito nests is still poor. The public is not yet aware of the importance of 
preventing DHF. The water reservoirs in residents' houses are not well managed. In 
addition, the potential of garbage that is not handled properly can lead to breeding 
grounds for disease vectors such as Aedes aegypti mosquitoes in used bottles, used 
glass, old tires, etc. 

Health cadres are workers from the community who are chosen by the communi-
ty and work together for the community voluntarily. Community health cadres can 
also mean men or women chosen by the community and trained to deal with public 
health problems. Health cadres have a major role in efforts to improve the ability of 
the community to help themselves to achieve optimal health status. A form of cadre 
participation is in energy and materials. Cadres also play a role in community devel-
opment in the health sector through activities carried out at posyandu. Health cadres 
are expected to be able to provide learning experiences or create conditions for indi-
viduals, families, groups and communities [6]. Cadres should be able to open com-
munication, provide information and conduct education to improve knowledge, atti-
tudes and behaviors to help people recognize and overcome their own problems so 
that The community is aware, willing and able to practice clean and healthy life be-
havior through a leadership approach (Advocacy), community development (Social 
Support) and community empowerment [7]. Cadres must be able to increase 
knowledge, change attitudes and behavior of the community in monitoring DHF vec-
tors because the community is involved in problem solving [8]. 

The role of the community in making the villages that safe from dengue must 
begin early. They must be involved and participate actively in the fight against DHF. 
The control and prevention of DHF must be carried out by all residents coordinated 
by the Village Health Cadre. Village Health Cadres in the confronting against DHF 
need to be trained to recognize the signs of DHF symptoms, proper PSN techniques, 
environmental management, measurement of larval density, how to report suspects / 
cases of DHF to the party appointed by the local health center. For this reason, re-
search on "Health Cadres in Fighting Dengue Hemorragic Fever" needs to be carried 
out in Semarang with the aim of knowing how much the capacity of health cadres to 
fighting DHF, so that understanding, practices of dengue prevention by health cadres 
and to coordinate DHF case reporting between the community, cadres, and health 
workers. 
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2 Methods 

The research type is observational with quantitative descriptive approach. It was 
conducted in one of the endemic areas of DHF in Semarang, namely in the Village of 
Pakintelan, Gunungpati District, Semarang City. The research was conducted from 
March to May (3 months). Sampling of this research was done by total sampling 
technique, the number of respondents were 25 health cadres, 1 village midwife, and 
community leaders (community leader’s wife, and Village Elders). 

The research was began with coordination with the Village Chief of Pakintelan 
community RT 01, then carried out socialization to the cadres to convey the purpose 
and objectives of conducting research. Data was collected by distributing online ques-
tionnaires that were made with Google Form and distributed through the WhatsApp 
group application in the  concerned RT. The data taken was the data of knowledge, 
attitudes and practices. Knowledge data related to the causes of DHF, vector, vector 
life cycle, breeding grounds, and how to eradicate the vector. Attitude data is related 
to the cadre's attitude in creating environmental conditions that are not compatible 
with mosquito breeding. Practical data taken is environmental management data and 
practices of preventing DHF by cadres both themselves, their families and community 
members. Descriptive data analysis by looking at the distribution value, frequency 
and percentage. 

3 Results and Discussions 

Pakintelan Village is one of the dengue endemic areas which is part of the 
Gunungpati sub-district, Semarang City which has a high number of dengue cases. 
The geographical location makes Pakintelan a suitable place to become the habitat of 
the Aedes aegypti mosquito. In addition, the community has high mobility close to 
densely populated urban areas. 

Research activities began on March 2020 with the coordination of the research 
team. The research began by coordinating and licensing with the head of Pakintelan 
Village. After being allowed to conduct research, the team coordinated with RT01 
community leader and his wife. The research team conducted observations and inter-
views with community leader’s wife and the elder community leaders. All coordina-
tion is carried out with an online system because when the research was conducted the 
Covid-19 Pandemic occurred. After determining the schedule that was adjusted to the 
leisure time with the cadres, the research team distributed links / pages that must be 
filled by cadres and conducted interviews with the RT and several Cadres related to 
the obstacles and efforts made in the fight against DHF. 

From the results of interviews and observations with community leaders and vil-
lage cadres can be concluded that the prevention and control of DHF have been going 
well. Coordination of the eradication of mosquito nests from the Puskesmas to the 
regional office is carried out in each RT assisted by health cadres. Waste management 
and the environment have been done by carrying out environmental cleaning work 
once a month which is conducted in the first week of every month. Household waste 
has been managed by the sub-district cleaning staff with a fee of Rp. 25,000 each 
family. Residents' houses that have large bathtubs that are difficult to drain will al-
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ways be monitored and reminded to be drained once a week. Many residents have 
started raising fish to be able to eat the existing mosquito larvae. Some residents have 
manipulated the bathroom by using the tub from a bucket. But there are still some 
who do not care about the surrounding environment, which is still throwing garbage, 
cans or pots / washbasins into the garden so that it becomes a puddle. 

The research involved 25 health cadres. All cadres were female. Cadre charac-
teristics are presented in Table 1. 

Table 1. Characteristic of  Health Cadre 

No Characteristics Category frequency % 
1 Age 31-40 20 80 
  41-50 4 16 
  51-60 1 4 
2 Job Teacher 5 20 
  Worker 5 20 
  Others (private sectors, pri-

vate business) 
6 24 

  Housewife 9 36 
3 Education Bachelor 3 12 
  Senior High 14 56 
  Junior High 7 28 
  Elementary 1 4 
4 Coaching/training of DHF Ever 10 40 
  Never 15 60 
Source: Primary Data, 2020 

 
Table 1 shows that most of village health cadres were aged 31-40 years (80%), 

there was one cadre who aged more than 50 years of age (4%). Health cadres mostly 
earn a living as private workers and entrepreneurs, namely 24% and housewives 
(36%). The most recent education of cadres was high school graduated (56%). In 
addition, most of them had received counseling / training about DHF (60%). 

The results showed that values of knowledge, attitudes and behavioral practices 
of DHF prevention are as follows; an average knowledge score of 84.0%, an average 
attitude score of 80.8% and an average score of prevention and control of DHF is 
82.5%. 

Health cadres need guidelines to carry out their role in preventing and control-
ling DHF in the regions where they are responsible. A guidebook will help and pro-
vide instructions so that the activities carried out are on target and in accordance with 
the objectives. It can contain definitions of dengue fever, signs and symptoms, mor-
phology of Aedes aegypti mosquitoes, life cycle of mosquitoes, habits / behavior of 
Aedes aegypti mosquitoes, mosquito breeding sites, ways of preventing dengue and 
steps to carry out eradication of dengue mosquito nests, control of extraordinary 
events. DHF, list of important behaviors to prevent it and how to calculate mosquito 
larvae density. Guidance is given to cadres as a guide in fighting DHF. 

Increasing the knowledge of village health cadres about dengue fever can be 
done through the provision of material and training by puskesmas surveillance offic-
ers that are carried out gradually and continuously. The hope is that with increasing 
cadre knowledge, cadres' attitudes and practices will also improve in fighting DHF. A 
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good attitude will encourage cadres to always be motivated in carrying out their duties 
voluntarily. Direct practice that can be done is to identify risky places as mosquito 
breeding sites. Identification of risky places to be breeding grounds for mosquitoes is 
carried out by cadres through the form provided. 

The physical environment greatly affects the presence of vector of dengue dis-
ease [9]. The presence of A. aegypti mosquitoes is determined by the specific topog-
raphy of the place, climate (rainfall, temperature, humidity, and wind speed) and the 
level of life of the people. In areas with a lot of man-made water reservoirs (drums, 
jars, bathtubs), many are found A [10]. In addition, community behavior factors are 
very important in controlling environmental conditions around them. It is cadres who 
are the spearhead of technical implementers in preventing DHF that is closest to the 
community. 

The capacity of village health cadres in the fight against DHF will increase over 
time with the support of community leaders, stake holders, health workers and the 
community itself. Health cadres are the people chosen to be able to help solve health 
problems in the community. Health cadres need to be selected with heterogeneous 
socio-demographic criteria to be able to become role models in communities with 
different socio-demographic strands. 

Cadre practices in preventing DHF in their own homes will become the founda-
tion in the practice of preventing DHF in the community. Communication, education 
and information related to dengue prevention are very important given to health ca-
dres so that they are able to invite the community to participate in the eradication of 
mosquito nests routinely once a week, in unison by all residents and continuously. 
Health cadres also need to be equipped with knowledge materials about dengue in-
cluding signs and symptoms, mosquitoes / vectors, appropriate PSN, ways of report-
ing / coordination if there are cases / suspects and ways of handling and preventing 
DHF, so that they are able to provide information about behaviors that are at risk of 
increasing the incidence DBD [11]. The tasks of cadres in the community need to be 
written clearly in their work program. So that they can immediately take action to 
improve DHF prevention practices in preventing DHF cases routinely in the commu-
nity. 

A motivating cadre who is always enthusiastic will create a community that has 
resources and capability readiness and a willingness to prevent and overcome DHF 
and emergency problems related to DHF. Communities can create healthy lives, and 
care and respond to health problems in their areas supported by all walks of life. Ca-
dre is very helpful in the success of preventing DHF areas that are prone to DHF and 
DHF endemic areas [12]. 

The success of controlling DHF is inseparable from the role of government, 
stake holders, community leaders, including religious leaders and also related sectors, 
strengthened by community participation in the Eradication of Mosquito Nest (PSN) 
[13] Implementing 3M Plus, namely: 1) Drain and brush walls of water reservoirs 
such as bathtubs once a week, 2) Closing water storage, 3) Recycling items that can 
hold rain water can be sustainable if there is a high commitment from the health pro-
gram holder and from the community [14]. These activities are complemented by Plus 
activities, such as replacing flower vase water, dumping water in water reservoirs in 
dispensers, sprinkling larvae powder in places that are difficult to clean, maintaining 
mosquito larvae, and using repellents. DHF control really requires contributions from 
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housewives, both cadres and non-cadres, because the implementation is closely relat-
ed to housework that implements a clean and healthy culture in their daily lives [15]. 

Cadres are expected to be able to provide learning experiences or create condi-
tions for individuals, families, groups and communities [7]. Cadres are able to open 
communication, provide information and conduct education to improve knowledge, 
attitudes and behaviors to help people recognize and overcome their own problems so 
that the community is aware, willing and able to practice clean and healthy life behav-
ior through the approach of the leader (Advocacy), community development (Social 
Support) and community empowerment [7]. The community is involved in solving 
the problems they face [8]. 

Coordination between cadres and village health workers and support of commu-
nity leaders in preventing DHF will increase the speed and accuracy in handling the 
environment to prevent DHF in the case of DHF cases, and create a clean and healthy 
environment [16]. 

4 Conclusion 

Knowledge, attitudes and practices of health cadres become the foundation in 
the success to fight DHF. The prevention and control of DHF by health cadres must 
be supported by stakeholders, community leaders and the community itself so that the 
role of the cadre is carried on optimally. It is recommended that any DHF disease 
prevention and control program always involve community participation as a cadre, 
get support from community leaders local health workers and stakeholders. 
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Abstract. Snackification is a snack trend as a substitute for staple foods, 
meanwhile the increasing cases of Diabetes Mellitus in the community are re-
lated to consumption of unhealthy diet. The purpose of this research is to ana-
lyze the acceptability of target consumers related to organoleptic and hedonic 
tests at rice bran levels of 20%, and 30% and which product formulas to be rec-
ommended. Formula tested with bran level 20% and 30%. Products are made in 
the form of biscuits. Test is conducted in the form of organoleptic and hedonic 
test. The results obtained biscuit bar products that have a high sensory quality 
and most preferably panelists with 30% bran content, with an average or the to-
tal value of hedonic test results related to color is rather like, aroma is rather 
like, texture is somewhat like, and sweet potato taste is somewhat like, and con-
tain carbohydrates of 68.569 gr / 100 gr. 

Keywords: Rice Bran, Diabetes mellitus, Snackification, Biscuit Bar 

1 Introduction  

The consumption trend of snackification, which relies on snack that function as 
a substitute for large meals and snacks in the millennial community, requires the 
availability of healthy food, meets the body's energy needs and does not add to the 
case of Diabetes Mellitus (DM) in the community. DM is a common and chronic 
disease that has affected individuals worldwide. It is a disease that is a global health 
problem. Not only it causes complications of blindness, kidney failure, heart attacks, 
strokes and lower limb amputations, but DM also causes death to the people. In 2016, 
an estimated 1.6 million mortality were directly addressed to DM and 2.2 million 
deaths were caused by high blood glucose in 2012 and occurred before the age of 70 
years. The World Health Organization (WHO) estimates DM ranks seventh as the 
cause of death in 2016.[1] By 2040 the number is predicted to reach 642 million, and 
by 2030, approximately 366 million adults will suffer from DM, of which 75% live in 
developing countries.[2,3] 

Lifestyle or habit is a major factor causing an increase in DM [4-7] cases. One of 
it is in the form of habits whether it is related to 1) consumption of food that mainly 
high-carbohydrate or high-sugar contain including high fat which has a response to 
the potential for increased blood sugar, 2) physical activity, 3) habits in family health 
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services, is an important factor in the prevention and treatment of DM type 2.[8] The 
results of the study found several local foodstuffs such as rice bran (bran) and sweet 
potato have contribution to low blood sugar level.[9-13] Rice bran is a by-product of 
rice processing that is rich in nutrients such as fibers, minerals, vitamin B complex, 
vitamin E, essential fatty acids, amino acids, and antioxidants.[14-16] The effect of 
reducing blood glucose in sweet potato is associated with increased levels of adi-
ponectin which is an adiposity hormone that functions as a process of insulin metabo-
lism10. These local foodstuffs can be processed to be snacks in a preferred form, and 
the form of bars (stems) is selected. The purpose of this research is to find out and 
analyze the acceptability of target consumers for products related to organoleptic and 
hedonic tests at rice bran levels of 20% and 30%. 

2 Methods 

The basic ingredients are rice bran, while the additional ingredients consist of 
yellow yam, cornstarch, soy milk powder, eggs, honey, baking powder, margarine, 
and oats (Table 1). The VITABRAN formula tested consisted of 2 kinds of bran con-
tent (20% and 30%). Equipment used by Kris brand microwave ovens with specifica-
tions: 230V-50Hz, 1400W, frequency 2450MHz. Processing of bran flour, 
VITABRAN products, is done at the UNNES Nutrition Laboratory. 

Table 1. VITABRAN Formula 

 
Making rice bran flour is done by: 1) fresh and clean rice bran in a sieve with a 

diameter of 80 Mesh 2) sterilized with a 121 C temperature autoclave for 3 minutes, 
dried in a 105 C oven for 1 hour. 

The VITABRAN treatment process is carried out by mixing all ingredients ac-
cording to the formula into one dough that can be formed. Furthermore, formed a bar 
(stem) with a size of 12x3x2 cm, and sprinkled with oats, then baked in the oven. 
Organoleptic analysis was carried out to determine the value of color, texture, taste, 
aroma, which was liked while the hedonic test to find out the preferred formula, 
which was carried out on all VITABRAN formulas. Sensory Analysis was conducted 
on trained panelists consisting of lecturers in the Department of Nutrition Study Pro-
gram IKM, aged 25-40 years, as many as 10 people (5 men and 5 women), using a 9 
point quality scale, (1 very low quality and 9 very very high quality good), and follow 
standard procedures. Aspects considered for analysis are color, texture, sweetness, 

Ingredients Formula 1 Formula 2 
Rice Bran 20 % 30% 
Yellow sweet potatoes porridge 40 % 30 % 
Maizena flour 14 % 14 % 
Soy bean milk powder 10 % 10 % 
Baking powder 1 % 1 % 
Margarine 10 % 10 % 
Honey 5 % 5 % 
Eggs 1 1 
Oats   

429



430 

aroma, and overall quality. The assessment of product preference level was carried 
out by 80 consumptive panelists, with acceptance test with a preference scale of 1-9. 
Value of 1 was very disliked and value of 9 was very very fond. Proximate test is 
carried out related to carbohydrate content in biscuits. 

3 Results and Discussions  

The process of making biscuit bar begins by trying 6 formula combinations of 
ingredients to get a biscuit texture that is not easily broken (compact), the color is not 
too brown, but with a crispy taste, without changing the composition of the staples, 
namely 20% and 30% bran content with sweet potato levels of 40% and 30%. 

The results of sensory quality scores carried out on 10 panelists (5 men and 5 
women), get results, overall the biscuits bar 2 have a higher value of 53, as well as the 
total value of each aspect reviewed at 309, while the highest value on the aroma as-
pect was 55 (Table 2). 

Table 2. Result of Sensory Quality Review (Organoleptic test) 

Product 
Review 

Overall Color Aroma Texture/ 
crispness 

Sweetness Sweet 
potato 
taste 

Total 
Score 

1 2 3 4 5 6 7 
Biscuit Bar 1 49 46 48 44 45 45 277 
Biscuit Bar 2 53 49 55 52 47 53 309 

 
The result of preference value or hedonic test conducted on 80 consumer panel-

ists as a whole has the highest value on biscuits bar 2 that is equal to 503, and the 
highest total of all aspects assessed is also found on biscuit bar 2 that is equal to 2962, 
and the highest value is found on aspects aroma with a value of 515 (Table 3). Proxi-
mate test results for carbohydrate content in biscuit bar 1 was 63,214 gr / 100 gr and 
in biscuit bar 2 was 68,569 gr / 100gr. 

Table 3. Result of Hedonic Test 

Product 
Review 

Overall Color Aroma Texture/ 
crispness 

Sweetness Sweet 
potato 
taste 

Total 
Score 

1 2 3 4 5 6 7 
Biscuit Bar 1 488 484 438 429 447 475 2761 
Biscuit Bar 2 503 495 515 509 458 482 2962 

 
Snackification food consumption trends, with the objective of replacing staple 

foods or large meals that are considered more practical, but can meet the needs of 
food substances both in terms of quality and quantity, require the availability of 
healthy food, among others, not adding to the case of DM in the community. The 
biscuit bar test results concluded that biscuit bar 2 with 30% bran content and 30% 
yellow yam was the formula chosen by the panelists as a whole assessment (color 
value, aroma, texture / crispness, sweet taste). Although the rice bran content in bis-
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cuit bar 2 is higher (30%) than the rice bran content in biscuit bar 1 which is 20%, it is 
not a problem for panelists, this is possible because the composition arising from the 
added sweet potato content can create aroma and texture. / crispness become more 
acceptable to panelists. This is reinforced by the qualitative data as a complement that 
is obtained namely: 

“Biscuit number one is a bit soft or less crispy, I real-
ly like number two. Is this made from rice bran? how 
come it doesn't taste, just like biscuits made from 
flour, if it doesn't cause a rise in blood sugar quickly, 
I want to also provide snacksbiscuit” 

 
Based on the results of proximate test biscuit bar 2 has a higher carbohydrate content. 

 
Higher carbohydrates in biscuit bar 2 than in biscuit bar 1, with a difference of 

5.355 can still be tolerated because of the effect of rice bran given in more concentra-
tions in biscuit bar 2, is expected to affect the lower Glycemic Index (IG). The Gly-
cemic Index is the time needed for an increase or speed in which an increase in blood 
sugar levels occurs after consuming food equivalent to 50 g of carbohydrate.[19] As 
the results of research that states that the speed of increase in blood sugar levels differ 
in each food ingredient, in this case classified as low GI <55, moderate IG 55-70, and 
high IG> 70. Carbohydrates that are broken down quickly in the body during diges-
tion have high IG values, whereas carbohydrates that are broken down slowly release 
glucose into the blood so slowly that it has a low IG.[20] Rice bran is a food that is 
widely obtained in the community at very cheap prices and has the potential as a func-
tional food for preventing DM. Rice bran contains 34% -62% carbohydrates, 15% -
20% fat, 11% -15% protein, 7% -11% fiber, minerals, such as Phosphorus, Potassium, 
Magnesium, Calcium, and strong anti-oxidants.[12,13] Magnesium in rice bran can 
cause increased glycemic control and prevent insulin resistance or resistance to work 
optimally14, while strong antioxidants in rice bran can help manage the onset of DM 
associated with oxidative stress.[12] Supporting research results suggest that the anti-
diabetic effects arising after rice bran supplementation are synergistic effects of vari-
ous compounds such as acylated steryl glycerides, flavonoids, resveratrol, oryzanol, 
ferulic acid, policosanol, tocotrienol, hydroxycinnamic acid derivatives and some 
bioactive peptides.[21] 

Biscuit substitution in this research was added to other ingredients, especially 
food which is a local food ingredient, namely yellow yam (Ipomoea batatas) to add 
effects to product results related to taste, color, aroma, texture and especially its effect 
on blood sugar levels and to make products more acceptable. Proximate analysis of 
yellow yam per 100 grams are: energy 86 kcal, carbohydrate 20.12 g, protein 1.57 g, 
fiber 3 g, lipid 0.05 g, various kinds of vitamins and most are vitamins, various min-
erals such as Calcium 30.78 mg, Iron 0.61 mg, Magnesium 25.70 mg. The effect of 
reducing blood glucose in sweet potatoes is associated with increased levels of adi-
ponectin which is an adiposity hormone that functions as a metabolic process of insu-
lin.[10] Besides biscuits, soy milk also added with egg. Other ingredients are corn-
starch to produce optimal shape, taste and nutritional content, and egg yolks to glue 
the oats to the biscuits. 
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The results of other research found that the originator of DM related to eating 
habits consumed was a fairly dominant factor,[22] so the selection of food ingredients 
for snackification should consider the benefits and side effects caused. 

 

4 Conclusion 

The biscuit bar test results concluded that biscuit bar 2 with 30% bran content 
and 30% yellow yam was the formula chosen by the panelists as a whole assessment 
(color value, aroma, texture / crispness, sweet taste), with a carbohydrate content of 
68.569 gr / 100gr. Food ingredients for snackification must consider the benefits and 
side effects caused and likeness of the target consumer. 

 

References 

[1]. Kementrian Kesehatan RI. 2014. Situasi Dan Analisis Diabetes. Kementrian Kesehatan 
RI, Pusat Data dan Informasi. 

[2]. International Diabetes Federation. 2015. IDF Diabetes Atlas 7th Edition. Brussels: Inter-
national Diabetes Federation. http://www. diabetes atlas.org. 

[3]. Sandra G Sosa Rubí, Omar Galárraga, Ruy López Ridaura. 2009. Diabetes treatment and 
control: the effect of public health insurance for the poor in Mexico. Bulletin of the World 
Health Organization, 87:512-519. 

[4]. Edin Begic, Amira Arnautovic, and Izet Masic . 2016. Assesment Of Risk Factors For 
Diabetes Mellitus Type2. Mater Sociomed, 28(3): 187–190. 

[5]. Ambepitiyawaduge Pubudu De Silva et.all. 2012. Social, cultural and economical deter-
minants of diabetes mellitus in Kalutara district, Sri Lanka: a cross sectional descriptive 
study. Int J Equity Health, 11: 76. 

[6]. Maha Alsejari. 2016. Sociocultural Characteristic, Lifestyle, and Metabolic Risk Factors 
Among a Sample of Kuwaiti Male University Students. American Journals of Men’s 
Health 11 (2): 308-317 

[7]. Than Than Aye, Moe Wint Aung, Ei Sandar Oo. 2014. Diabetes mellitus in Myanmar: 
Socio-cultural challenges and strength. J Soc Health Diabetes 2:9-13 

[8]. Karmeen D. Kulkarni. 2004. Food, Culture, and Diabetes in the United States. Clinical 
Diabetes, 22(4) 

[9]. Trisnawati, W. 2015. Pemanfaatan Tepung Bekatul dan Tepung Labu Kuning Sebagai 
Bahan Keripik Simulasi Kaya Serat dan Antioksidan. (Disertasi). Pascasarjana. Universi-
tas Udayana, Denpasar.  

[10]. Taiwo Betty Ayeleso1, Khosi Ramachela2 and Emmanuel Mukwevho1. 2016. A review 
of therapeutic potentials of sweet potato: Pharmacological activities and influence of the 
cultivar. Tropical Journal of Pharmaceutical Research December 2016; 15 (12): 2751-
2761 

[11]. Manali Chakraborty, Savita Budhwar, Pooja and Vinod. 2018. Nutritional and therapeutic 
value of rice bran. IJGHC, June 2018 – August 2018; Sec. A; Vol.7, No.3, 451-461. 

432



433 

[12]. Bhagavathi Sundaram Sivamaruthi, Periyanaina Kesika, Chaiyavat Chaiyasut. 2018. A 
comprehensive review on anti-diabetic property of rice bran. Asian Pacific Journal of 
Tropical Biomedicine 

[13]. Kangabam Rajiv Das, Kangabam Medhabati, Khumukcham Nongaleima and Huidrom 
Sunitibala Devi. 2014. The Potential of Dark Purple Scented Rice- From Staple Food to 
Nutraceutical. Current World Environment Vol. 9(3), 867-876 (2014) 

[14]. Astawan, M. 2009. Bekatul Gizinya Kaya Betul. Diakses dari : http://www.kompas.com. 
Tanggal : 19 Pebruari 2012.  

[15]. Damayanthi, E., L. Kustiyah., M. Khalid., dan H. Farizal. 2010. Aktivitas Antioksidan 
Bekatul Lebih Tinggi Daripada Jus Tomat Dan Penurunan Aktivitas Antioksidan Serum 
Setelah Intervensi Minuman Kaya Antioksidan. Jurnal Gizi dan Pangan, 5(3): 205-210.  

[16]. Pasha, I., M.S. Butt, F.M. Anjum, dan N. Shahzadi. 2002. Effect of Dietetic Sweeteners 
an the Quality of Cookies. Int. J. Agric. Biol. 4(2). 245- 248.  

[17]. Meilgaard, M., G.V. Civille, and B. Thomas Carr. 2007. Sensory Evaluation Techniques. 
2 nd ed. CRC Press, Inc. London. 

[18]. Setyaningsih, D., A. Apriyantono, dan M.P.  Sari. 2010. Analisis Sensori untuk Industri 
Pangan dan Agro. Bogor : IPB Press. 

[19]. Yokoyama, W. 2004. Nutritional Properties of Rice and Rice Bran. In : Champagne, E.T. 
(Ed). Rice : Chemistry and Technology 3rd Edition. American Association of Cereal 
Chemists Inc., Minnesota. 

[20]. Rimbawan dan A. Siagian. 2004. Indeks Glikemik Pangan. Penebar Swadaya, Jakarta 
[21]. Nancy Saji, Nidhish Francis, Lachlan J. Schwarz, Christopher L. Blanchard and Abishek 

B. Santhakumar . 2019. Rice Bran Derived Bioactive Compounds Modulate Risk Factors 
of Cardiovascular Disease and Type 2 Diabetes Mellitus: An Updated Review. Nutrients 
2019, 11, 2736; doi:10.3390/nu11112736 

[22]. Handayani OWK, Rr Sri Ratna Rahayu.  2019. Laporan Penelitian Pengembangan Per-
spektif Sosioantropologi Gizi Dalam Penekanan Kasus Diabetes Millitus Di Daerah Ur-
ban dan Sub Urban. LP2M UNNES 

[23]. Author, F.: Article title. Journal 2(5), 99–110 (2016). 
[24]. Author, F., Author, S.: Title of a proceedings paper. In: Editor, F., Editor, S. (eds.) 

CONFERENCE 2016, LNCS, vol. 9999, pp. 1–13. Springer, Heidelberg (2016).  
[25]. Author, F., Author, S., Author, T.: Book title. 2nd edn. Publisher, Location (1999). 
[26]. Author, F.: Contribution title. In: 9th International Proceedings on Proceedings, pp. 1–2. 

Publisher, Location (2010). 
[27]. LNCS Homepage, http://www.springer.com/lncs, last accessed 2016/11/21. 

 

433



Basic Movements of The Split Leap Rhythmic 
Gymnastics 

Ranu Baskora Aji Putra1, Tommy Soenyoto2, Agus Darmawan3, Roas  Irsyada4 

{ranu_baskora@mail.unnes.ac.id1, tommysoenyoto@mail.unnes.ac.id2, 
agus.putri12@gmail.com3} 

 
Universitas Negeri Semarang, Semarang, Indonesia1234 

Abstract. The perfection of the Split Leap movement in a series of rhythmic 
gymnastics contributes an assessment of the optimal performance of a rhythmic 
gymnastics athlete. The purpose of this study was to examine the Split Leap 
movement in rhythmic gymnastics in physiological, biomechanical and athlete 
rhythmic gymnastics performance studies. This study using the Systematic 
mapping study methods. Writing about this split jump is analyzed using articles 
and books that are relevant to the topic of study that have been mapped before. 
Five databases were sought for empirical research published between 2003 and 
2020. The study map was drawn from various reviews on the part of the con-
nection with a review of research results and articles on topics around the SL 
movement as many as 41 articles. The relationship between strength, leg flexi-
bility, range of motion , understanding of motion techniques and Physiological 
support are key to split leap motion. 

Keywords: Split Leap, Rhythmic Gymnastics, and Split Jump. 

1 Introduction 

Rhythmic gymnasts have a basis for movement which will later be combined 
with rhythm. The basic motion absolutely must be mastered in the form of ballet-
shaped free hand movements. Ballet movements include spinning, bending, balance, 
stepping, and jumping movements. The basic movement of a jump consists of two 
types of jumps using two legs and one foot, many of which can be formed from the 
base of this jump one of the most preferred and beautiful looks of split leap (SL). SL 
is a jumping motion that can use two legs when take off and swing one foot forward 
and the other backward so that when flying both legs stretch wide. [1,2]  In beginner 
athletes, the SL movement is very difficult, this is due to factors supporting SL mas-
tery of motion not yet optimally developed. The supporting factors are the physical 
component of explosive power, leg flexibility and improper SL movement techniques. 
A trainer is required to handle and direct it through a continuing training program.. 
The purpose of this article is to describe and study the split leap move examine the 
Split Leap movement in rhythmic gymnastics in physiological, biomechanical and 
athlete rhythmic gymnastics performance studies in various reviews based on a litera-
ture review of articles and books. 
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2 Methods 

The method used in this study is the Systematic mapping study. This paper pre-
sents a study of 4 main areas of study, namely about rhythmic gymnastics athletes, 
gymnast physical conditions, split jumps, and motion techniques. Articles found and 
peer reviewed were identified by the search engines PubMed, Crossref, Google 
Scholar articles, Scopus and publications by local universities from 2009 to 2020. 
Here is a concept map of this study approach 

 
 

Fig. 1. Inter Connection Concept Map Field of study 

3 Results And Discussions 

The following paragraphs are a summary of the review of articles from 4 main 
areas. the interest of this research will be a whole study material about the split leap 
movement by rhythmic gymnasts to make the knowledge and consideration of sports 
observers, coaches and athletes of rhythmic gymnastics 

3.1 Study on Rhythmic Gymnastics Athletes 

Rhythmic gymnastics (RG) is gymnastics whose movements are arranged using 
rhythm. Movement in RG  is a series of movements that includes beauty [3], harmony 
with the music in harmony.[4] . Continuous and repetitive training is needed by 
someone who studies SR. Rhythmic gymnasts are divided into several levels, begin-
ner level, junior level and elite athlete.[5,6] The characteristics of the beginner gym-
nast begin with the start of SR learning usually for the purpose of optimal achieve-
ment starting at age 7 to 9 years. At that age where the physical components have not 
developed much, for example strength, speed at that age has a high flexibility and 
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flexibility so that it is easy to form. The next level is the middle age of 9-12 years 
with the characteristics of skills that begin to develop in basic movements, the ad-
vanced level of the age of 12-14 years some of the ability to move has been well mas-
tered. Junior age ranges from 14-16 years, where a lot of vocabulary is supported by 
physical and anthropometric abilities that support his skills. While the Senior Level is 
more than 16 years old, where the development of motion, physical abilities, anthro-
pometrics has adapted to become a professional rhythmic gymnast. In rhythmic gym-
nastics athletes coordinating motion, static balance, dynamic balance, the reaction 
develops rapidly compared to other physical items. [7].  In rhythmic gymnastics ath-
letes coordinating motion, static balance, dynamic balance, the reaction develops 
rapidly compared to other physical items.[8,9]  

3.2 Physical Conditions of Rhythmic Gymnasts 

The dominant physical components of SR include anthropomterics in the form 
of body composition which tends towards lean (ectcomorphic)[10,11] and sleek with 
an average delayed menarche [12,13], flexibility of the body in the form of passive 
and dynamic, range of motion for each joint in the optimal category.[14,15],  coordi-
nation [6,16-17], speed, accuracy and reaction.[18]. In rhythmic gymnastics athletes 
coordinating motion, static balance, dynamic balance, rapidly developing reactions 
compared to other physical items [7,19-20]. According to research [21]  that the phys-
ical component for rhythmic gymnast influences the appearance of as much as 15% of 
all other components which include psychology, levels of motion techniques, compet-
itive experience, personality styles, difficulty factors, understanding music and intel-
ligence levels. 

3.3 Rhythmic Gymnastic Motion Techniques 

At this level the peak rhythmic gymnast achievement is seen and achieved. Like 
most gymnastics, RG has elements that will be judged in its appearance, namely the 
artistic side, the series fused, the music and its movements, and the expression [3].  In 
an RG official race a gymnast is judged by several judges with the following criteria. 
The arithmetic judge judges in general the choreography of a series of movements in 
general including the quality of foot skills. Jury D (difficulty) assesses the benchmark 
final value based on the applicable Code of Point (CoP). Whereas Jury E (Execution) 
supervises errors of movement both in terms of artistic and technical errors of motion. 
From these consequences rhythmic gymnasts are expected to have perfect skills both 
in terms of movement techniques and choreography of the series. In order to achieve 
high movement techniques the gymnast should have a solid foundation of motion. 
Basic movements that must be mastered perfectly so that the development of vocabu-
lary variation reaches optimal motion. The basis of rhythmic gymnastic motion is not 
much different from the dominant pattern of motion in gymnastics in general, namely 
landing, rotation, jumping, pedestal (static position), locomotor, non-locomotor and 
manipulative. Rhythmic gymnastics landing is one of the important techniques, land-
ing in SR includes foot landing, landing with rotation, landing with back, etc. 
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3.4 Split Jump 

Split jumping is one of the movements that has beauty, and the appearance of 
motion that shows the flexibility and flexibility of a joints as wide as possible. Re-
search says that static rhythmic gymnast. Split Jump Movement is essentially a 
movement stretching the width of the legs to the limits of the ability to stretch the 
joints. The rhythmic gymnast requires heating both static and dynamic joints in order 
to stretch the stretching will reduce imperfections in split leap.[22,23] The types of 
split jumps are Split leap, Stag leap, wallmonkeys, scissors leap. 

 

 
Fig. 2. scissors leap, Stag Leap, split lep. 

Split leap in the appearance of motion is divided into 3 namely the preparation 
phase, the floating phase and the final phase (landing). In the preparation phase / pre-
fix begins with a vertical jump using bent / semisquat limbs. Pressing the floor and 
rejecting it in an elastic way can quickly move the weight point. The sudden move-
ment of limbs against gravity causes us to be able to float. But it starts with locomotor 
motion with polka or gallop. [24] 

The gymnast's floating phase forms the legs stretching to the maximum and 
ready to land. This phase of style leap can be done using stag leap, split leap or some-
thing else. the strength, flexibility and coordination of the gymnast is crucial in this 
floating phase of 65%.[25] 

The gymnast's landing phase reduces speed and stabilizes the body using leg 
muscle strength and a good body balancing ability followed by preparing to land on 
the mat using legs to resist gravity. Split jumping can also be done using tools or 
without tools. The appearance of a rhythmic gymnast in a split jump will be maxim-
ized if done without using a tool.[26] 

3.5 Split Jump Biomechanics Study 

Split leap in the initial phase requires movement to move with a certain speed. 
split leap start speed.[27]  To see the speed of the prefix, use the moving formula V=       
the unit m.s-1 

information  s = distance traveled (m meters), t = time (seconds) traveled. The 
initial speed of the gymnast can be in the form of a jog, sase, or other steps. The ini-
tial speed will determine the success of the core movement.[28] Each gymnast who 
initiates can feel the right time to change the initial speed into another movement. In 
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accordance with Newton's law the object will remain stationary or move at a constant 
speed if there is no force acting on it.[29] 

 
Fig. 3. Prefix Speed Before Split Jumpt 

In the core phase, the gymnast's movement will change the forward horizontal 
momentum towards the vertical direction (above). This is where the role of gymnast 
explosive power is needed in the calculation of biomechanical force (F) = m. a New-
ton's unit where m is the gymnast's mass, a is its acceleration. [30] The acceleration 
obtained by the gymnast from the split jump prefix can be calculated by the formula  
a= 

   unit m.s2 . In accordance with Newton's third law that the vertical force down-
ward when the foot hits the mat, the mat will give the same amount of force and the 
opposite direction that is above the air. Furthermore, the gymnast will display split 
movements when floating in the air It was then that the leg joint flexibility played a 
role in spreading its width so that the angle of range of motion was about 1800.  
Rhythmic gymnasts would be reduced in value by judges if the leg ROM was less 
than 1800 range and it was not even acknowledged at all that the movement was a 
split leap. Research [22] stated that the reduction in the value of the split leap move-
ment that was most caused by the jury was due to the moment of hovering by 0.9 
connectedness with its appearance, compared to the length of the jump, ankle point 
and landing time. As in Figure 4 the following is a reduction by a jury: 

 

 
Fig. 4. Reduction in value by judges during Split Leap 

The final phase of the split leap movement is landing. This phase is essentially a 
reduction in the forces acting on the body to fight the force of gravity so that the body 
is stable and balanced both in silence and will be arranged in the next movement.  
Research[27]  states that leg strength must be met in order for a balanced landing for a 
series of movements, the maximum peak torque sequence from highest to lowest 
values is found in the hips (5.81 ± 1.06 Nm / kg), ankles (3.56 ± 0.71 Nm / kg) and 
knees (2.01 ± 0.75 Nm / kg) Whereas for a split leap landing at rest a greater leg force 
is required (5.69 ± 2.45 kN / m). 
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3.6 Split Leap Physiological Studies 

The beauty of a split leap performed by a rhythmic gymnast cannot be separated 
from the slender rhythmic gymnast's posture with an average level of legs.[31,32] The 
physical development of the gymnast to become leaner, better coordinated and strong 
is the result of a long training process. So that the beginning of rhythmic gymnastics 
exercises determine its physical development. Gymnasts who start training at the age 
of 6 years will have better development of movement when compared to older ones as 
the beginning of training if the speed of learning and portion of training are the same. 
This is due to the practice habits that will foster physiological adaptations from an 
early age regarding bone density [33], less fat percentage [34], and efficiency in 
moving due to the development of the nervous system.[35].  Courage and persistence 
in learning split leap movements will facilitate the rhythmic gymnast in arranging all 
movements and harmonizing with musical accompaniment. From the psychological 
side it will also affect that the length of rhythmic gymnastics will have a positive 
influence on how the gymnast organizes the stresses  that have metabolic and 
physiological effects.[36].  Satisfaction and awareness of the gymnast's body porposi 
will affect the attitude and appearance in rhythmic gymnastics.[37,38] Courage and 
persistence in learning split leap movements will facilitate the rhythmic gymnast in 
arranging all movements and harmonizing with musical accompanimen 

3.7 Coach support 

Foresight of the trainer in making an exercise program with a sufficient portion 
of training also contributes greatly to each success in the performance of rhythmic 
gymnastics athletes. Rhythmic gymnastics trainers have specific specifications in 
knowledge such as choreography of movements, selection and editing of music and 
play a role in athlete training sessions.[21] Professional trainers equip themselves 
with a variety of knowledge [39] about motion mechanics, psychology [40], 
physiology and even about handling injuries.[41] The trainer will always coordinate 
continuously with parents to continue to monitor the development of the training 
program provided to see the effect of the exercise on attitude, mental, physiological 
adaptation and cognitive development outside of the exercise. Good cooperation 
between parents and trainers in supporting gymnasts will improve the development of 
performance / appearance in their careers on rhythmic gymnastics. The appearance of 
a rhythmic gymnast with a variety of movements having a high difficulty factor is in 
harmony with the accompanying music so that capturing the attention of the jury and 
the audience is the ultimate goal of a training. But the actual impact of long training 
will provide tremendous benefits for the development of the overall potential of a 
rhythmic gymnast in terms of physical, anthropometric, mental, knowledge and 
social. 
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4 Conclusion 

Split leap is part of the motion element of a series of movements performed by a 
rhythmic gymnast. A beauty of movement that involves all the potential rhythmic 
gymnasts who develop towards the perfection of his appearance optimally. The 
relationship between strength, leg flexibility, range of motion and understanding of 
motion techniques are key to split leap motion. Further research is needed on how 
much the contribution of physical factor proportions , psychology and technical 
understanding of the appearance of split leap movementsThe effects of split leap 
training will provide benefits for the potential development of gymnastics athletes, 
increase knowledge and vocabulary of movement in a series of rhythmic gymnastic 
movements. 
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Abstract. The wrong biomechanic motion was allegedly made the results of the 
blow not optimal to the tennis player. The problem of this research is the ab-
sence of test instruments and biomechanical motion measurement forehand 
stroke techniques. The purpose of this research is to make an assessment in-
strument refers to the movement of biomechanics forehand stroke techniques. 
The method used in this study is Research and Development. The data used 
qualitative and quantitative data. The research instrument developed was the 
FED-0.5 assessment instrument. The results of the study regarding the suitabil-
ity of the product of the 5 developed test items, namely: 1) foundation = 83.3% 
very high, 2) rotation = 83.3% very high, 3) position of strength = 75% good, 4) 
impact = 91.7% very high, and 5) followthrought = 75% good. Conclusion that 
the 5 instrument products can be used in the development of biomechanical mo-
tion assessment forehand stroke techniques. 

Keywords: biomechanics of motion, instruments, achievements 

1 Introduction 

Perfection in playing tennis becomes the main goal in obtaining desired 
achievements. like a building, the blow technique is the main foundation in the devel-
opment of other aspects such as physical, tactic and mental. when the player's tech-
nique is correct, it will affect the sustainability of the player's achievements, because 
seen from the biomechanics of the motion, the player who has the correct technique 
will make the movement more effective and efficient. effective movement will pro-
duce explosive power but the energy expended is relatively smaller. 

The achievement of tennis players who are "stuck" frustrates many players. This 
was identified because the mastery of the tennis player technique was not optimal. 
Improper mastery of techniques causes injury to the player. So that it will inhibit the 
talent and potential of athletes in developing their achievements. Injuries in tennis are 
various types such as shoulder injuries, back injuries, elbows, knee injuries, ankle 
injuries and so forth. According to RSON during 2015 in Indonesia the average inci-
dence of injuries in tennis was 6.3% [1]. 

One of the basic techniques of tennis blows is the forehand, the forehand is one 
of the earliest hits controlled by the majority of players than the other techniques. 
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Forehand is the main basis for playing tennis [2]. The key to a perfect forehand is to 
develop an aggressive initial approach [3]. A large punch speed will produce a hard 
punch or a large force [4]. 

The perfection of the forehand technique is important so that the player can per-
form as much as possible and of course prevent the body from injury. Results of field 
observations and interviews with Central Java PON trainers. Enrico Satria said "many 
players are hampered by their achievements due to injuries, injuries caused by exces-
sive stress and trauma during matches such as the result of knees that often make 
rounds on forehand blows". [5] concluded that tennis players experience psychologi-
cal distress and stress directly related to wrist injuries, and sprains. 

Seeing the facts above, the researcher concludes that in making forehand move-
ments, it must be done with perfect biomechanical movements, but there are no in-
struments and parameters for the assessment of biomechanical movements of fore-
hand techniques for advanced athletes / specific achievements so as to cause athlete 
punches to be ineffective and not optimal. This is a problem for the majority of train-
ers to develop an instrument of motion assessment for biomand forehand, it is im-
portant to make an assessment instrument to create high-tech athletes and athletes 
who are not susceptible to injury. 

1.1 The Novelty of Researches Result 

This study was designed on the basis of previous researches, the following were 
previous researches became a benchmark in designing this study: 

1. Kamal Firdaus Research in the Journal of Indonesian Sports Science Media in 
2011 with the title Evaluation of the Field Tennis Sports Development Program 
in the city of Padang. This study aims to evaluate the selection of athlete ac-
ceptance selection [6]. 

2. Beni Agus Prasetiono (2018) The results of this study produce a test of the skills 
of a tennis tennis player [7]. 

3. Panchal (2019) produced an evaluation instrument for biomectical disectomy 
and cervical anterior (ACDF) in treating symptomatic disc degeneration, seg-
mental instability and trauma to the cervical spine [8]. 

4. Liu (2019) produced a multilevel ACCF performance improvement assessment 
instrument [9]. 

5. El Daou (2018) produced a new robot plafrom development product for testing 
the hip aspect of biomechanical motion [10]. 

6. Wang (2018) produced a portable exoskeleton development product for hand re-
habilitation for motor repair of all upper limbs and motor recovery in the tag and 
finger function [11]. 

 
From some of the literature studies above then summarized through FGD activi-

ties conducted by a research team and 2 field tennis experts and 1 national level tennis 
coach, then the results of the discussion are packaged into a product of test instru-
ments and biomechanical motion measurement forehand technique.  
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2 Materials And Methods 

The design of this study uses Research and development. The data used in this 
study are qualitative and quantitative data. The sampling technique uses purposive 
sampling. The product developed in this research is in the form of developing an as-
sessment instrument with data collection techniques using interviews, observations, 
questionnaires, tests & measurements and documentation. This research is used in 
tennis sports that are adjusted to actual technical conditions such as the evaluation of 
athlete's biomechanics. This study aims to produce a product in the form of an FED-
0.5 assessment instrument that is suitable for the level of tennis athlete's needs. De-
velopment procedures in this study are: 1). Conduct product analysis, 2) Develop 
initial product assessment instruments FED-0.5, 3) Expert validation, 4) Product trials 
and 5) Product revisions. 

Trial The FED-0.5 assessment instrument product uses the Sukun Tenis Club 
athlete, previously a small scale trial was validated by experts in accordance with this 
field of research. To validate the product to be produced, researchers involved 2 (two) 
field tennis experts from lecturers and 1 (one) PON tennis court trainer. Variables 
evaluated by experts include foundation, unit turn, power position, racket lag and 
followthrough. 

Collecting data from experts is done by providing an initial model draft accom-
panied by an evaluation sheet to the expert. Draff evaluation results from experts in 
the form of assessments and suggestions for instruments that have been made, are 
used as a basic reference for the development of the assessment instrument forehand 
technique. 

Trials are conducted to obtain responses and product revisions, so that the final 
product will be produced in the form of an FED 0.5 assessment instrument that suits 
the needs of athletes at the level of achievement. This study uses an experimental 
design as a trial design. The trials are conducted in small group trials and and large 
group trials or field trials. Small-scale trials involving athletes of UKM FIK Unnes, 
amounting to 10 people, 2-3 meetings and large-scale trials involving Sukun Tenis 
Club athletes, amounting to 18 people 1 meeting. Researchers after receiving input 
from experts then carry out product revisions. Revisions were made to improve the 
product before the final product was used. 

The data analysis technique used is the percentage for analyzing and evaluating 
the developer's subject in assessing the level of eligibility, quality, and product ac-
ceptance in the form of data from the foundation, rotation, position, strength, impack 
and followtrought assessment. Respondents are categorized into three categories, 
namely: good (Mean Score + 1 sd up), Medium (Mean -1 up to Mean Score + 1), Less 
(Mean -1 up and down). 

3 Result and Discussion 

Small-scale product trials are intended to test the feasibility of using the product 
and get input or suggestions. Targets of small-scale product trials are 2 field tennis 
lecturers and 1 National level tennis coach. The results of small-scale product trials 
can be seen in the following table: 
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Table 1. Expert Evaluation Result 

No. Aspects Testing parameters Scales Total 
respondens  1 2 3 4 

1.  
Biomechanics 
Movement of 
Tennis Fore-
hand Stroke 

Foundation   1 2 3 
2. Unit turn   2 1 3 
3. Power position   3  3 
4. Racket lag    1 2 3 
5. Followthrough  1 1 1 3 
Total  1 8 6  
Percentage  6,67% 53,33% 40%  
 

Table 2. Expert Evaluation Percentage 

No. Subject Quality of 
answers  Conclusion Classification Recommendation 

1. Foundation 83,3 valid very high use  
2. Unit turn 83,3 valid very high use  

3. Power posi-
tion 

75,0 valid high use 

4. Racket lag  91,7 valid very high use 
5. Followthrough 75,0 valid high use 

 
 
The data analysis table in the appendix of the results of filling in the expert's 

assessment of the suitability of the product with physical test parameters, can be 
concluded as follows: 

Aspect of product compatibility with the aspect of foundation assessment 
obtained a percentage of 83.3%. Based on predetermined criteria, the aspect of 
product conformity with aspects of the foundation assessment in the movement of 
forehand biomechanics has met the very high criteria so that this product can be used. 

Aspects of product compatibility with the round assessment aspects obtained a 
percentage of 83.3%. Based on predetermined criteria, the aspect of product 
conformity with the aspect of unit turn assessment in the forehand motion 
biomechanics meets the criteria very well so that this product can be used. 

Aspects of product compatibility with aspects of the assessment of the power 
position in the movement of forehand biomechanics obtained a percentage of 75%. 
Based on predetermined criteria, the aspect of product conformity with aspects of the 
assessment of strength positions has met the criteria well so that this product can be 
used. 

Aspects of product compatibility with the racket lag assessment aspect obtained 
a percentage of 91.7%. Based on predetermined criteria, the aspect of product 
suitability with aspects of impact assessment in the movement of forehand 
biomechanics has met the criteria very well so that this product can be used. 

The product conformity aspect with the followthrought assessment aspect 
obtained a percentage of 75%. Based on the established criteria, the aspect of product 
conformity with the followthrought aspect in the movement of forehand biomechanics 
has met the criteria well so that this product can be used. 
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Based on the results of small-scale trials that have been validated by experts, it 
will be discussed further about the correlation of instrument products with related 
theories. 

The foundation in motion biomechanics before doing forehand techniques, one 
of which is the truth in doing good and right grip techniques. The most correct grip in 
the forehand technique is the estern grip. The right athlete using the grip will help 
make effective and dynamic movements. In research (Roy T.P, Kiyatno, Siswandari, 
2017) concluded that grip has a contribution in the biomotor ability of the forehand 
technique [12]. 

The unit turn has a great influence on the biomechanical motion of the forhand 
stroke technique. The body rotation that is elastic and fast will automatically be able 
to gather energy to be expended. When a player is going to make optimal lap 
movements, of course, it is necessary to suggest that the agility is moving and the 
mindset is fast. (Ismalasari, 2010) suggests that speed of thinking and agility in 
moving are required to perform the forehand technique [13]. 

The power position in a forehand is very important, because the position of 
strength will later differentiate between the athlete's punch from one another. 
Maximum strength must be done properly and correctly. Starting from the shoulder 
position, chin position, hands that do not hit and the position of the body and elbows 
must perform its function correctly and in a regular series of movements. (La Sawali, 
2018) to get the maximum forehand results must be done with a regular series of 
motion [14]. 

When a racket hits the ball or is often called an impact ball, the impact must be 
done at perfect momentum. The better the momentum, the better ball will be 
produced. The speed, direction and consistency of a good ball depends on the impact 
made by an athlete. The correct impact is the eyes focus on the ball, the racquet face 
is slightly horizontal and body weight is channeled forward through the bent left knee 
(if the player is right-handed) and the ball's shooting distance is not too far from the 
body. (Palmizal, 2011) when the ball is not too tight and not too far away so the hands 
are straight. This will affect the balance and control of the ball [15]. 

 

4 Conclusion  

 In the validation trials that have been done by 3 field tennis experts, that product 
suitability for the test instrument and biomechanical motion measurement forehand 
techniques can be accepted which include: foundation, turn unit, power position, 
racket lag and followthourgh.  
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Abstract. Paragliding is one of the extremes sports. One of the contested cate-
gories is landing accuracy. The purpose of the research is to know the relation-
ship between wind direction and wind speed due to the result of the landing ac-
curacy of athletes. This type of research includes crossectional by using a total 
sampling technique in 61 paragliding athletes. Determinants of wind direction 
and wind speed measurements conducted when the athletes made the landing. 
The measurement of landing accuracy measures at the first foot on the ground. 
The results show that the wind direction was associated with the result of land-
ing accuracy (p=0,02). While the wind speed is not related to landing accuracy 
(p=0,12), it concluded that the landing accuracy result could influence by wind 
direction. 

Keywords: wind direction, wind speed, landing accuracy, paragliding. 

1 Introduction 

Paragliding is the sport of free-flying using a parachute by starting to take off on 
foot. Paragliding by some people occupied with the aim of recreation or achievement. 
The association of this sport in Indonesia is FASI (Federation of Aero Sport Indone-
sia). Paragliding takes off from a hillside or mountain and takes advantage of the 
wind. The wind used as a lifting power, which then causes the parachute flies high in 
the air. The flight mechanism consists of two kinds, namely, dynamic lift, that is the 
rising wind that hits the slope and thermal lift that is the rising wind caused by ther-
mal [1]. By making use of both sources, the pilot can fly high and reach great distanc-
es. The most interesting is that all applied without using a machine, only solely mak-
ing use of the wind [2]. 

Some contested categories in paragliding accuracy of landing, cross the country 
open distance, and race to the goal [3]. One additional contested category in Indonesia 
is tandem accuracy, which is flying carrying passengers and landing at a determined 
point. In recent years, contestant pilots have increased significantly. This can be seen 
from the number of participants participating in paragliding championships held in all 
regions of Indonesia on landing accuracy numbers.  
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In the landing accuracy category, several factors can affect the results. One of 
them is the wind factor. When flying, athletes make use of the direction and speed of 
the wind to regulate the high and low position of the fly and the speed of the para-
chute. Not only the direction and speed of the wind, the strength or magnitude of the 
wind will also affect the athlete's ability to raise or lower his flight position. Even so, 
if an athlete makes a landing at high wind speeds, there is a considerable risk of being 
dragged when landing near the point [4]. In the championship of landing accuracy 
number, some accidents often occur, one of the accidents is when the athlete makes a 
landing [5,6,7]. This happens due to many factors, such the athletes to impose to 
make lower altitude, landing not conformed to the direction of the wind (cross-
wind/tailwind), wind speed, athlete's concentration, etc.  

2 Method 

This research is the correlational descriptive research using total sampling tech-
niques of 61 paragliding athletes. Athletes fly using the main parachute that suits to 
the athlete's weight capacity, spare parachute, harness, helmet, communication radio, 
and shoes. All flights supervised by a safety officer who is responsible for activities. 
Take off is regulated by launch marshal who regulates flight distance, recommends 
wind speed (0-15 knots), and proper wind direction (direct wind towards the cross-
wind hill for senior athletes) and check flight equipment [8,9]. Landing is assessed by 
the judge, who measures the results of landing accuracy and determine the athlete's 
fall (get a maximum value of 500 cm) or not. The instruments and measuring methods 
used in this study are:   

2.1 Measurement of Wind Speed and Determination of Wind Direction 

The tool used is a windmeter. Measurements are made at several points around 
the landing place just before the athlete makes a landing. The unit of wind speed is 
m/s or knots. The tool used is a windsock. Determination of wind direction applied by 
placing windsock at several points around the landing site and wind direction is de-
termined just before the athlete makes a landing. The wind direction categories used 
in this study are: East, southeast, south, southwest, west, northwest, north, and north-
east. As for the term wind direction flight can be categorized in headwind, crosswind 
and tailwind [10,11]. 

2.2 Measurement of Landing Accuracy Result 

The tool used is a dead center disc with a digital system whose results displayed 
on the screen (measuring radius 0-22 cm) and gauge (measuring radius 22cm-499cm) 
conducted by a certified judge. Measurements took when the athlete landed, and what 
measured is the first stepping foot touching the ground. If an athlete lands by doing 
fall (landing on the landing area or harness hits the ground), the athlete will get a 
maximum score of 500cm [12]. 
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2.3 Data Analysis 
 

Secondary data and data obtained from the results of measurements of wind 
speed, determination of wind direction, and landing accuracy were analyzed univari-
ate to describe primary data to determine the frequency of all variables and facilitate 
further analysis. A bivariate analysis then performed using Spearman's correlation 
test, which aims to determine the correlation between each variable. The analysis 
results are said to be related if the test results show a significance value of p <0.05 
and said to be unrelated if the test results show a significance value of p> 0.05.[13] 

3 Result and Discussion 

The subjects in this study were paragliding athletes with an age range of 16-45 
years, with an average age of 29 years. The age range far adrift is due to there is no 
age limit to conduct paragliding. Unlike some sports in general, the requirement to 
participate in paragliding championships is for the athlete to pass the exam to get a 
pilot license. The average respondent in the study was a licensed PL-1 (Pilot License). 
In paragliding, license categories qualify into PL-1, PL-2, PL-3, and for commercial 
pilots (master tandem), namely T-1, T2, and T-3. However, at the time of the champi-
onship by the safety officer, the participant category was distinguished between jun-
iors (PL-1) who considered to be able to master the basic paragliding and senior tech-
niques (PL-2 AND PL-3) who had mastered advanced techniques (mid and high tech-
niques). At the time of research, wind direction at the flight location tends to blow 
from the southeast with an average wind speed of 6-10 knots. A general description of 
the characteristics of research subjects can be seen in table 1. 

Table 1.   Overview of Characteristics of Research Subjects  

Characteristic 

Landing Accuracy Results  
(4.01 + 176.14) (N=61) 

 Amount p-value 
0-22 23-499 500 

n % n % N % n % 
Age (29.06 + 9.09) 
   <20 
   20-35 
   >35 

 
1 
4 
0 

 
1.6 
6.6 
0 

 
2 
8 
3 

 
6.6 
13.1 
4.9 

 
9 

19 
15 

 
14.8 
31.1 
24.6 

 
12 
31 
18 

 
19.7 
50.8 
29.5 

0.37 

Gender 
   Male 
   Female 

 
5 
0 

 
8.2 
0 

 
12 
1 

 
19.7 
1.6 

 
38 
5 

 
62.3 
8.2 

 
55 
6 

 
90.2 
9.8 

0.43 

License 
  Juniority 
  Seniority 

 
2 
3 

 
3.3 
4.9 

 
9 
4 

 
14.8 
6.6 

 
32 
11 

 
52.5 
18 

 
43 
18 

 
70.5 
29.5 

0.23 

Wind Direction 
   East 
   Southeast 
   South 
   Southwest 

 
3 
2 
0 
0 

 
4.9 
3.3 
0 
0 

 
4 
9 
0 
0 

 
6.6 
14.8 

0 
0 

 
8 

28 
2 
0 

 
13.1 
45.9 
3.3 
0 

 
15 
39 
2 
0 

 
24.6 
63.9 
3.3 
0 

0.02* 
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   West 
   Northwest 
   North 
   Northeast 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
1 
4 

0 
0 

1.6 
6.6 

0 
0 
1 
4 

0 
0 

1.6 
6.6 

Wind Speed (7.42 + 
2.91) 
   0-5.9 
   6-10.9 
   11-15 

 
1 
4 
0 

 
1.6 
6.6 
0 

 
6 
7 
0 

 
9.8 
11.5 

0 

 
11 
24 
8 

 
18 

39.3 
13.1 

 
18 
35 
8 

 
29.5 
57.4 
13.1 

0.12 

Correlation test using the Spearman's Test 
Significant at the 0.05 level indicated by notation * 

3.1 The Correlation between Wind Speed with Landing Accuracy  

Table 1 shows that there is no significant the correlation between wind speed 
and the accuracy of landing results (p = 0.12). This was because before the subjects 
did flight, it determines in which wind speed some are allowed to do the flight, that 
recommended by launch marshal. It means when taking off and landing, the subject 
was in a relatively safe wind speed condition and would be easy to control the para-
chute [13]. The recommended wind speed for flight is 0-15 knots.8 Wind speed is one 
of the factors that must be considered by safety officers and launch marshal in provid-
ing flight recommendations due to frequent accidents during take-off or landing 
caused by wind speed [14]. So that athletes can avoid the risk of flight accidents [15]. 

3.2 The Correlation between Wind Direction with Landing Accuracy  

Table 1 shows a significant between wind direction and landing accuracy (p = 
0.02). The ability of subjects to read the direction of the wind and direct the parachute 
in the same direction of the wind, which could make the parachute easily controlled 
during landing, could help them get good landing accuracy. Indonesia has two global 
winds, namely the east monsoon in April - September and the west monsoon in Octo-
ber - March [16]. Which are used as the basis by aerospace sports activists to deter-
mine the feasibility of a training ground [17,18]. Beside chief judge who always re-
ports the condition of the wind when it changes, athletes are also required to be able 
to read the direction of the wind by looking at the windsock when flying [19]. So that 
athletes can make decisions precisely from which direction they should land and can 
minimize accidents due to hard landing. 

4 Conclusion 

It can conclude that the wind direction influenced landing accuracy; otherwise, 
the wind speed did not influence the accuracy of landing accuracy. The ability of 
athletes to read wind direction during landing is a crucial factor in getting good land-
ing accuracy results. Suggestions for the future need to research the physical condi-
tion of athletes that support in getting good landing accuracy results. 

 

452



   453 

Acknowledgment 

The researcher is thankful to the paragliding athletes in Central Java, Indonesia, 
who had been willing to become research subjects. Also, thanks to the Central Java 
paragliding trainer and management team who have given research permission. Be-
holden to Enumerators and judges who have assisted the research process. Moreover, 
Universitas Negeri Semarang that have helped with funding so that this research can 
run well. 

 
References 

[1] Panayiotis, K. Guide to Paragliding. Glyfada Athens Greece: Pocket AviationTM; 
2012. 

[2] Rzucidlo A. Thermals Map – Assist Flight System. International Book Series “Infor-
mation Science and Computing. 2009; 13: 85-88. 

[3] Whittall N. Paragliding The Complete Guide Revised & Update. New York: The Li-
ons Press; 1995. 

[4] Vargas M, D.Wang. Paragliding Site Selection an Development – The Basic. Taiwan: 
USHPA; 2009. 

[5] Schulze W, Richter J, Schulze B, Esenwein SA, Buttner-Janz K. Injury Prophylaxis 
in Paragliding. Br J Sports Med. 2002; 36: 365-369. 

[6] Feletti F, Goin J. Accidents and Injuries Related to Powered Paragliding: A Cross-
Sectional Study. BMJ Open. 2014; 4: 1-7. 

[7] Atreya A, Kanchan T. Analysis of Paragliding Accident – A Preliminary Investiga-
tion from Nepal. Nepal Med Coll J. 2016; 18(1-2): 5-8. 

[8] Pagen D. Understanding The Sky. Illustrated Ed. United States of America: Sport 
Aviation Pubns; 1992. 

[9] Guoxi H, Shuguang Z. Research on Assessment Indicates of Safety and Comfort for 
Flight in Wind Fields. International Symposium on Aircraft Airworthiness. Elsevier 
Ltd. 2011; 17: 104-116. 

[10] IVAO. Crosswind and Headwind Calculation. International Virtual Aviation Organi-
sation. 
https://mediawiki.ivao.aero/index.php?title=Crosswind_and_Headwind_calculation 

[11] Van Es GWH, Karwal AK. Safety of Tailwind Operations. Netherland: National Aer-
ospace Laboratory; 2001. 

[12] FAI. Section 7C-Class O Paragliding Accuracy. Switzerland: Federation Aeronau-
taque Internationale; 2019. 

[13] Uyanto SS. Pedoman Analisis Data Dengan SPSS Edisi 3. Yogyakarta: Graha Ilmu; 
2009. 

[14] Vargas M. Introduction A Training Manual and Study Guide for Beginner and Notice 
Level Pilot. Taiwan: USHA; 2008. 

[15] Scott D, Lemieux C. Weather and Climate Information for Tourism. Procedia Envi-
ronmental Sciences I; 31 August-4 September; Geneva: Elsevier; 2010. 146-183. 

[16] Dia HP, Suparman S, Widhiyanuriyawan D. Pemetaan Potensi Energi Angin di 
Perairan Indonesia Berdasarkan Data Satelit QuikScat dan WindSat. Jurnal Rekayasa 
Mesin. 2016; 7(2): 95-101. 

[17] Falavarjani NG. Wind to Select The Recreation Flying Site. International J. of Geo-
graph. and Geo. 2015; 4(3): 57-67. 

453



454 

[18] Fatkhuroyan, Wati T, Kamid A. Karakteristik Angin dan Take Off dan Landing Pe-
sawat. Prosiding Seminar Nasional Fisika; 29 Juni; Jakarta. ResearchGate; 2018. 85-
91. 

[19] Jovanovic V, Njegus A. The Application of GIS and Its Components in Tourism. Yu-
goslav J. of Operations Research. 2008; 18: 261-272. 

454



Exercising in Urban Environment during  
COVID-19 Pandemic 

Said Junaidi 

{said.ikor@mail.unnes.ac.id} 
 

Universitas Negeri Semarang, Semarang, Indonesia 

Abstract. During Covid-19 pandemic, people were expected to implement 
health protocols, one of them was by exercising to increase body immunity. 
This study aims to analyze sports activities during Covid-19 pandemic. The re-
searcher used a quantitative descriptive. The subjects were urban people aged 
12-55 years. The results of the study are 1) During covid-19 pandemic, sports 
activities are quite good (83%), 2) Women are more active in exercising than 
men (53%). 3) The age of people who actively exercise is around 12-35 years 
(66.7%). 4) The frequency of exercising done once a week is 37.7% and the 
sports activities carried out more than 3 times a week is 38%.  5) Duration of 
doing sports is around 15-30 minutes (50.6%). 6) The types of exercise that 
popular are walking (30.3%) and jogging (55%). It can be concluded that sports 
activities in urban communities during covid-19 pandemic are included in the 
good category. 
 

Keywords: exercise, urban environment, covid-19 

1 Introduction 

During the corona virus disease pandemic 2019 (covid-19), almost all people 
experienced high concerns. Concerns occur not only in urban communities but also in 
rural communities. Until now, no vaccine has been found that can stop the rate of 
transmission of the corona virus. Covid-19 is a new disease that has become a pan-
demic in various parts of the world. This disease must be suspicious because the rate 
of its transmission is relatively fast. It has a mortality rate that cannot be underesti-
mated and there is no definitive therapy or medical treatment that can help to manage 
the disease. In addition, there are still knowledge gaps dealing with this corona virus, 
so then further studies are needed [1]. Efforts that can be done are as much as possible 
to avoid the risk of transmission of the virus through the application of health proto-
cols. The goal is actually to minimize the risk of infection through an increase in a 
healthy lifestyle, one of which is to exercise regularly and safely. 

Various non-infectious diseases that have emerged in the midst of society, one 
of which is caused by the habit of exercising does not become part of the daily life-
style. A relatively passive lifestyle will cause physical weakness as a result of 
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hypokinetic. Hypokinetic causes rapid weakness in physiological functions due to 
degenerative processes. This causes the work productivity to be decreased or disrupt-
ed and even very likely to be stopped. The habit of exercising is expected to become 
the needs of the community as well as the need for drinking and eating. Regular and 
programmed exercise will have a positive impact on health / fitness as well as 
people’s growth and development. In addition, it can also have a positive impact on 
body health and fitness which can then have an effect on increasing work productivity 
as well. Moreover, doing sports activities can also reduce / slow the occurrence of 
degenerative processes for the elderly. 

Government agencies and NGOs around the world are increasingly aware of the 
role of sports in filling leisure time with doing some physical activities that can re-
duce barriers and social strife as well as reduce violence in society [2]. A number of 
international sports researchers and humanitarian agencies suggest that the positive 
impact of sport is a need to improve individuals, cultures, and societies [3]. The Unit-
ed Nations through the charter of resolution 58/5 of 2003 states that sport is an effec-
tive media as a tool to show the strength of the nation in the international community 
[4]. 

 Sporting activities is the intentional use of sports, physical activity, and games 
to achieve the specific development goals of a nation [5]. Sport has been able to be an 
important part of the process to achieve the goals of fostering physical fitness, growth 
and development of movement, mental, moral, attitudes, and behavior in accordance 
with the noble values of the nation. Even John Fitzgerald Kennedy, the 35th President 
of the United States, once said that fitness is the basis for all other forms of excel-
lence. Development of physical fitness and health contribute to the effectiveness of 
life and enjoyment of life [6]. 

The results of a research in Sweden concluded that exercise as a tool for the de-
velopment of adolescents towards a positive direction. There is evidence of a 
correlation between sports involvement and self-esteem, sharpening physical compe-
tence, social competence [7]. Sport is able to unite differences in race, religion, eth-
nicity, gender as well as a reliable drug to cure social ills [8]. Sports activities can 
shape the character, knowledge and skills of the community to be more positive, in-
cluding teenagers and young people.  

The results showed that sports participation in a South African city was able to 
develop youth competencies including enhancing self-concept, discipline, and skills. 
Furthermore, in India, Kay found that sports-based programs designed to promote 
leadership in adolescent women can help increase knowledge. Thomson, Darcy and 
Pearce conducted several case studies of sports programs designed to reduce social 
injustice that existed between indigenous peoples and Australians. The Hokowhitu 
Program is an example of a sports-based youth development program targeted at 
Maori youth. The program has succeeded in generating a positive attitude towards 
schools, improving skills, and a more optimistic outlook [9]. 

The importance of examining the relationship between sports participation and 
morality to determine whether the level of sports participation is related to morals, 
aggressive tendencies, and judgments about the legitimacy of sporting actions [10]. 
The results show that there is a positive effect when teenage girls engage in sports or 
enjoyable physical activities, when they engage with friends, and when they are sup-
ported by family and teachers through role modeling and positive feedback [11]. The 
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problems of low trends in community for exercising are, first; There is still a lack of 
research on the relationship between goal orientation and motives for participating in 
sports and physical activitoes [12].  

Second, lack of attention about physical activities patterns and health implica-
tions related to immovable behavior so it is important to better understand the dynam-
ics of physical motivation of young people. Third, physical education (including 
sports) has become an important aspect. The tendency of urban communities to have a 
decreased movement culture will cause a setback in fitness and physical capacity.  

The results of Sylejmani's, Blerim. et al. show that children and adolescents 
from rural environments have better results in cardiorespiratory fitness, upper muscle 
fitness, lower extremities, coordination, speed, and agility compared to those who live 
in urban areas [13]. 

   The behavior of urban communities in Indonesia related to exercise habits 
tends to decrease. Cyberspace-based advancements in digital and automatic-electric 
technology have made urban communities given so much convenience. However, 
during the Covid-19 pandemic there were indications that people had increased 
awareness about the importance of exercise to enhance their immunity. Prevention of 
the spread of the corona virus through increased self-defense (immune response) can 
be done by exercising.  

Other prevention are to increase endurance through intake of healthy food, fre-
quent hand washing, wearing masker, doing exercise, getting enough rest, and eating 
well-done food [14]. When getting sick, immediately seek treatment to the referral 
hospital for evaluation. The implication for policy is that cross-sectoral initiatives 
between sports, social and health need to be supported because the effects are directly 
related to each other [15]. 

2 Method 

This study belonged to a descriptive quantitative research. It aimed at analyzing 
the urban community who exercised during covid-19 pandemic within the perspective 
of gender, age, frequency, intensity categories, duration, and type of exercise. The 
population used was a large city community with a range of age from 12 years to 55 
years old. Incidental cluster sampling technique was used to determine the subject of 
the study. Questionnaire and structured interviews were used as a method in 
collecting the data. The questionnaire was spread via Google Form. The validity of 
the instrument used is internal validity with the construct validity approach [16]. The 
research data were analyzed in a narrative and descriptive quantitative and displayed 
by using percentage approach. 

3 Results And Discussion 

During the establishment of the covid-19 pandemic status by the Indonesian 
government, people in most regions in Indonesia tended to have high anxiety and 
panic. This is caused by several factors such as the rapid rate of transmission of the 
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virus, the coronavirus vaccines is still unavailable, and the death rate caused by covid-
19 that cannot be underestimated. Transmission that occurs in large cities is relatively 
greater than in regions with smaller areas. The number of positive people with covid-
19 in big cities in Indonesia during 2020 is relatively high.  

This then requires the community to actively participate independently to take 
steps to prevent transmission by implementing health protocols. According to the 
health protocol, the public is expected to be able to do safe sports to improve fitness 
that can increase body immune so that it can ward off the corona virus effectively. 

This research begins by determining an area that is a major city area and then 
observing sports activities carried out by people in the region. The division of regions 
is based on the smallest unit of territory consisting of villages and then developed into 
districts. The number of sub-districts in this study were 177 sub-districts within 16 
districts with an overall area of 373.7 KM2 (https://semarangkota.bps.go.id). The pop-
ulation of the big cities in this study was 1,668,578 people spread in 16 districts and 
177 sub-districts  

The results of this study show that the number of urban communities engaged in 
physical activities over the period of one week was 83%, while 17% of the people did 
not do physical activities. Furthermore, as many as 53.3% of the people who like to 
exercise are female while 46.7% are male. 

 
 

 
Fig. 1. Data for People’s Engagement on Physical Activities based on Gender 

 
Next, a description of the average age of urban people who love doing exercise. 

Based on the results of the study it was found that as many as 87.5% people aged 12-
35 years, 11.7% people aged 36-55 years, and 0.8% aged over 55 years. 
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Fig. 2. Data for People’s Engagement on Physical Activities based on Age Group 

 
Based on research data, it is known that 17.5% people who love doing exercise 

work as civil servants / Soldiers / Police / Private Employees. As many as 15.8% are 
self-employed and the rest 66.7% are students. 

 
 

 
Fig. 3. Data for People’s Engagement on Physical Activities based on Occupation 
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According to AAHPERD (1999) there are four principles in exercise that can 
have an impact on changes in fitness, namely FITT (frequency, intensity, time, and 
type). The frequency of urban communities in doing sports based on research results 
is that as many as 37.7% people do exercise once a week. Whereas 24.3% of people 
do exercise two times a week, and 38% of people do exercise more than three times a 
week. 

 
 

 
Fig. 4. Data for People’s Engagement on Physical Activities based on Frequency 

 
The intensity in exercising is an important factor in determining fitness. But to 

determine how much the intensity of the exercise is not easy because it must go 
through a pulse calculation (heart rate). The intensity in this research data is 
informative and is not based on real measurement because it is obtained only through 
questionnaire.  

Therefore, the category in question is exercising with a perceived burden that is 
"light, moderate, and vigorous". Based on information from respondents, 52.6% of 
people stated that they did some light exercises, while 39% of people said they did 
moderate exercises and 8.4% of people uttered that they did some vigorous exercises. 
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Fig. 5. Data for People’s Engagement on Physical Activities based on Intensity 

 
The duration of time in doing exercise is an important factor in providing a 

physiological effect of exercise. The difference in the amount of time when doing 
sports will have a different impact on the body. As an illustration, jogging in a 
relatively long period of time without stopping is included in the low intensity 
category and gives an effect on general endurance (endurance).  

According to information from respondents that 13.6% of respondents did 
exercise less than 15 minutes. Most or as many as 50.6% of respondents did exercise 
between 15-30 minutes. Then as many as 35.7% did exercise in a period of more than 
30 minutes. 
 

 
Fig. 6. Data for People’s Engagement on Physical Activities based on Time Duration 
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Exercises carried out by urban people is one indicator of the model of communi-
ty involvement / participation on the importance of maintaining physical fitness 
through sports. Exercise that is practiced regularly and safely can bring about positive 
changes and give physiological effects. This study divides the types of exercise such 
as walking, jogging, cycling, swimming, gymnastics, sports games, martial arts, and 
others. This study gives respondents the opportunity to choose more than one type of 
exercise.  

This means that there are people who exercise more than one type of exercise so 
that the total percentage is not 100%. The results showed that 30.3% of respondents 
go walking, 55% of respondents go jogging, while 33.8% of respondents go biking 
and 12.7% of respondents go swimming. Meanwhile 12.2% of respondents do aero-
bics dance, 38.6% of respondents play sports game (soccer, futsal, volleyball, basket-
ball, etc.). Then 6.5% of respondents do martial arts, while 14.7% of respondents play 
other sports in accordance with their interest. The results of the study show that dur-
ing the covid-19 pandemic, many urban people begin to realize and practice various 
physical activities such as doing some sports. This is a positive indicator that active 
movement is important in terms of improving the quality of life.  

Moreover, during the covid-19 pandemic, it requires everyone to live a healthy 
lifestyle and actively exercise safely to improve the body's immune response. The 
habit of doing exercise in urban environment based on this research is characterized 
by an average of above 50% of people actively do exercise. Some exercises are also 
practiced by people from children to adolescents. More than 50% of urban people do 
some exercise in accordance with FITT principle (frequency, intensity, time, and type 
of exercise) so that it is impactful and safe for health. 

Healthy lifestyle is one of the efforts to improve health status and quality of life. 
Among the healthy lifestyle that are expected to be carried out by the people are regu-
lar, programmed, and measurable exercise. Sports is recognized as one of the activi-
ties that can increase the value of body fitness at all age levels even more so during 
the covid-19 pandemic. The Lifetime Health Letter reports that men and women aged 
65 years or older who walk more than four hours / week are less likely to be treated 
for heart disease than those who are younger [17]. 

People’s fitness through active living habits in urban areas needs to receive more 
attention than people in rural / non-urban areas. Changes in the lifestyle of big city 
communities from active to inactive due to the technology that is completely automat-
ic and electrically makes hypokinetic occur in humans. Diseases arising from lack of 
movement (hypokinetic) make the quality of health and fitness decrease which im-
pacts on the decreasing quality of the human organ system. Hypokinetic can cause 
health problems including degenerative / non-infectious diseases [18].  

During the Covid-19 pandemic, physical fitness is very important to help im-
prove the immune response which in turn can help ward off the body from being in-
fected by the corona virus. Although there is no good news regarding prevention of 
covid-19 transmission through vaccines, the application of health protocols is a good 
alternative for all parties to implement. One suggestion in the health protocol is to 
exercise safely to improve physical fitness. 
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4 Conclusion 

Based on the results of the study, it can be summed up that people’s involvement 
on physical activities during covid-19 pandemic in urban environment is prone to be 
well-practiced. Moreover, they relatively implement the fitness training principles to 
develop their physical fitness as an effort to stay healthy. 
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Abstract. This study aims to determine the effectiveness of tool for somersault 
skills. Another purpose of this research is to be used as teaching material and 
methods on how to provide assistance effectively and efficiently when teaching 
gymnastics. The basic thing that underlies this research is to enrich science 
through research in the field of teaching, especially on the floor gymnastics 
course. This research uses the Quasi Experiment research method, while the re-
search design uses Nonequivalent Control Group Design. Data analysis in this 
study used the normality test and homogeneity test, followed by an t-test to test 
the research hypothesis. From the results of data processing and analysis and 
hypothesis testing, it was concluded that there is a difference in the results of 
front somersault skills between the experimental group using wire steel and the 
control group not using aids but not significantly. 
 

Keywords: effectiveness test, forwarding somersault skills, tools. 

1 Introduction 

 Learning is one of the main imperatives in completing the Tri Dharma of 
Higher Education. Learning is a combination that is arranged inhumanely, equipment, 
facilities, procedures that affect each other in achieving learning objectives[1] Besides 
learning is interpreted as teacher activities that are programmed in instructional 
design, to make students active learning, which emphasizes the provision of learning 
resources. Teaching can be viewed from many perspectives. The perspective teachers 
take when they look at the teaching-learning process determines what they will look 
at in that process and how they will look at it. Perspectives are important because they 
cause the teacher to see things in certain ways[2]. Some of the above understanding, 
can be denied from learning as a process of lecturer perspective in seeing things in a 
certain way in the process of interaction between students and lecturers and learning 
resources to exchange information. Learning in physical education is essentially in a 
learning process that requires physical learning to produce holistic changes, these 
changes are needed through a theory of motion learning that includes cognitive stages,  

associative stages, and autonomous stages to achieve physical education goals. 
The goals of physical education are three psychomotor, cognitive, and affective 
domains[3].  
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 Learning gymnastics floor, in which there are many obstacles that are often 
encountered including learning difficulties experienced by students to learn basic 
techniques to complex techniques, in addition to the lack of courage of students in 
doing the task of movement[4] Learning difficulties are conditions that cause 
obstacles in one's learning process that result in failure in achieving learning goals[5]. 
When learning the movement skills of students must understand the concept of 
movement first[6]. If you have not mastered the task of motion that must be done, 
the lecturer must help until students understand and are able to practice the 
movement. Another obstacle found in gymnastic learning is the lack of tools to 
support the safety factor and the provision of assistance during the learning process. 
In line with the above opinion[7] stated when teaching gymnastics, things to consider 
are security and safety. In addition, the end result of the teaching process is the high 
ability of students to be able to learn easily and effectively[8]. 

 In reality in the field, to achieve effective gymnastics learning is not enough to 
use the method alone. Aids are needed or effective learning media in delivering 
learning material. Learning aids in the learning process can arouse new desires and 
interests, generate motivation and stimulation of learning activities, and even bring 
psychological influence on students. The use of instructional media at the learning 
orientation stage will greatly assist the effectiveness of the learning process and the 
delivery of messages and content at the time[9]. Based on research that had been 
carried out the previous year, researchers tried to develop aids for front somersault 
skills. The results achieved in previous studies are the creation of aids made from a 
series of outdoor tools such as carabiners, webbing, pulleys, steel wires, and hardness 
designed to facilitate the learning process in gymnastics courses. The tool that was 
created was the result of expert evaluations in the preparation of initial products 
which were then tested on a limited scale. Limited trials were carried out on 12 
subjects namely Physical Education students at Siliwangi University, extensive trials 
were conducted on subjects as many as 30 physical education students with different 
classes from small scale pilot classes assuming the subjects came from different 
schools. The purpose of this development research is to see the effectiveness of the 
products that have been developed in the previous year for students of Physical 
Education at Siliwangi University. Effective or not a product, can be seen from 
student learning activities and student learning outcomes. 

2 Methods  

The method used in this study is the Quasi Experiment research method. According to 
[10]  the experiment is most powerfull quantitative research method for establishing 
cause and effect relationships between two or more variable. The most commonly 
used quasi-experimental design in educational research is the nonequivalent control-
group design. In this design, reserch participants are not randomly assigned to the 
experimental and control groups. Experimental research is the most conclusive scien-
tific method. Because the researchers actually set different treatments and then study 
their effects, the results of this type of research tend to lead to most clear interpreta-
tions[11]. Next opinion[12] adding experimental research can be interpreted as a re-
search method used to look for the effect of certain treatments on others under con-
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trolled conditions. Quasi experimental design is used because in reality it is difficult 
to get a control group used for research. The research design used in this study is non-
equivalent control group design. This study uses two groups, namely the experimental 
group and the control group. Both groups were given a pretest. The experimental 
group was then given treatment using steel wire aids for front somersault skills, while 
the control group was given conventional learning. At the end of the treatment the 
researcher conducted a post-test given to the experimental group and the control 
group. The design of this study is illustrated in the table below, 

Table 1. Nonequivalent Control Group Design 

Group Pretest Treatment Posttest 
Eksperimental O1 X O2 

Control O3 - O4 

Information : 
O1 : Pretest eksperimental group 
O2 : Posttest eksperimental group 
O3 : Pretest control group 
O4 : Posttest control group 
X  : Learning using tools 
 
The population in this study was the 2017 Physical Education students 

consisting of 5 classes. The sampling technique uses simple random sampling which 
is to choose one class that is determined randomly. The class that was sampled in this 
study was class 1A, amounting to 38 people. Of the 38 samples divided into two 
groups not chosen randomly, namely 19 people in the experimental group, and 19 
people in the control group. The data processed in this study is a test of learning 
outcomes of front flip skills. The instrument used in this study used a front somersault 
skill test that had been tested and validated by experts in previous studies. Indicators 
of front salto skills can be seen in the following table, 

Table 2. Front Somersault Skill Instrument 

Dimension Indicator Score 

Prefix - Perfect stand  
- Begins by running a few steps  

Implementation 

- Resist with both ends of the foot and tight  
- Both arms are straight and flanking the ears  
- Refuse to reach the highest point  
- Roll in the air (head bent, arm holding knees, 

harmonious rotation) 
 

- After turning 3600 both hands are released from the knee, 
legs are straightened and ready to land 

 

Suffix 

- Landing with both feet tight  
- Knees slightly bent  
- Both hands stretched out to the front side to maintain 

balance 
 

JUMLAH SKOR  
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Description of the rating scale : 
1 poin: 
Correct performance; proper mechanics, executed in good form. The performer shows 
balance, control, and amplitude in motion, 
0,75 poin: 
Average performance; errors seen in mechanics or form; might indicate a lack of 
balance, control, or amplitude in motion, 
0,50 poin: 
Bad appearance; errors in mechanics and form. The performer shows a slight balance, 
control, or amplitude in motion, 
0,25 poin: 
Incorrect or nonexistent performance; igniting mechanics or deformity; there is no 
display of balance, control, or amplitude in motion. 

 
The data of this study were analyzed quantitatively using statistical analysis 

techniques, namely using the normality test and homogeneity test. After the results 
obtained are normal and homogeneous, followed by t-test: Two-Sample Assuming 
Unequal Variances to test the research hypothesis. 

 

3 Results and Discussion 

During the learning process, the lecturer acts as a facilitator and guides the 
process of using steel wire aids for front flip skills. The lecturer gives instructions 
related to the task movement that will be carried out starting with conveying the 
theory and concept of front flip material. After that the lecturer gave a demonstration 
both in the use of tools and ways to help the movement. During the learning process 
students enjoy the process and discover learning experiences, with the use of steel 
wire aids, students are helped in learning the task of motion. The fear of doing 
complex movements can be overcome with these steel wire aids. The results of 
interviews with students, the effect of the use of these aids for students, which can 
increase the will power and motivation of students in learning the front flip movement 
besides student confidence can be increased because of a belief in safety and comfort 
in doing the movement. From the learning results obtained data as follows, 

 

Table 3. Learning Outcomes 

Group n 
Average 
Pretest Posttest 

Eksperimen 19 52,63 57,89 

Control 19 52,58 54,68 
 
In accordance with the above statement of the writer that learning in physical 

education, especially learning gymnastics, is essentially a learning process that 
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utilizes physical activity to produce holistic change. The holistic meaning is related to 
the learning process so the psychomotor, cognitive, and affective aspects of students 
are achieved. Achieving goals in the learning process is influenced by innovative and 
quality learning processes so that students get a meaningful learning experience. It is 
better for lecturers or instructors to create or provide tools in an effort to accelerate 
the learning process so that the objectives of the learning process can be achieved 
properly. The data of front somersault skills obtained were analyzed through 
normality test and homogeneity test followed by t test: Two-Sample Assuming 
Unequal Variances, as in the table below, 

Table 4. Normality test 

Group n Var SD L0 Lt Result 
Eksperimen
t 

1
9 

239,43
3 

15,47
4 

0,1285
1 

0,19
5 

Norma
l 

Control 1
9 

127,33
9 

11,28
4 

0,1287
7 

0,19
5 

Norma
l 

 
From the normality test data above, obtained Lo count (0.12851)  from the 

experimental group with Lo table (0.195).  Lo count (0.12877) from the control group 
with Lo table (0.195). The conclusion is that the samples in the experimental and 
control groups are normally distributed. Then the data analysis is continued with the 
homogeneity test or the F test as in the table below, 

Table 5. Homogeneity test 

Group df Var F hit F tab Result 
Control 18 127,339 1,880

3 0,45102 Homogen Eksperimen 18 239,433 

 
The results of the F test above, obtained an F count of (1.8803) is greater than 

the F table of (0.45102), thus it can be concluded that the sample for this study is 
Homogeneous. After obtaining the value of F, then do the t test: Two-Sample Assum-
ing Unequal Variances with the aim to compare the average of two groups that are not 
paired with each other or not related to each other, or two different sample subjects. 
As in the table below, 

Table 6. t Test : Two-Sample Assuming Unequal Variances 

  Variable 1 Variable 2 

Mean 57,89474 54,68421 
Variance 239,4327 127,3392 
Observations 19 19 
Hypothesized Mean 
Difference 0  
df 33  
t Stat 0,730727  
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P(T<=t) one-tail 0,235051  
t Critical one-tail 1,69236  
P(T<=t) two-tail 0,470103  
t Critical two-tail 2,034515   

 
From the results of the statistical analysis of the above hypothesis test, obtained t 

count (0.730727) <from t table (2.034515) which means that Ho was accepted and H1 
was rejected, so it was concluded that there were differences in the results of front 
somersault skills between the experimental groups using assistive devices with 
control group that does not use assistive devices but not significantly. 

4 Conclusion 

Experimental research that has been carried out is a follow-up study from the 
previous year about the development of tools (steel wire) for front somersault skills. 
Based on the results of the statistical analysis of the hypothesis test using the t-test, 
the results of the effectiveness test in this study showed the ineffectiveness of the 
tools steel wire used for front somersault skills. It is assumed that there are several 
factors that influence the results of this study, such as being less objective and less 
consistent in assessing front somersault skills in order to obtain less authentic scores. 
However, if seen from the results of the pretest and posttest as well as the 
psychological point of view of students there is an increase in movement skills. In 
addition, the learning process produces psychological changes, that is, students feel 
comfortable and safe when using steel wire aids and are able to increase student 
motivation in learning task assignments. Based on the analysis of the results of the t 
test results in the experimental group and the control group, it showed that there were 
differences in the results of the front somersault skills using steel wire aids but not 
significantly with the t value (0.730727) < from the t table (2.034515). 

The results of the research carried out have similarities with other studies 
namely, such as research results[13] with the results of the pretest and posttest: (a) 
return board products have effectiveness and can be used to improve forehand for 
table tennis topspin for beginners 53%, and for advanced groups 32%, (b) return 
board products can be used as training tools for junior, beginner and senior level table 
tennis athletes, (c) return board products can be used as a means of motivating 
athletes to practice by measuring the ability of each athlete's topspin forehand. In line 
with the results of the above research[14] mention; (a) based on the validation of 
experts and the results of the trial, a front handspring skill test model product for 
overall gymnastics athletes is suitable for use (b) based on the results of small group 
trials, and field trials can be stated that products in the form of front skills tests 
Handspring is valid and suitable for use. Besides the results of research[15] the 
creation of a futsal ball thrower that has been tested for effectiveness and serves to 
hone the capabilities of various futsal ball game techniques. The expected results of 
research are to help the world of futsal sports in Indonesia so that it triggers the 
emergence of new technological ideas and tools in the future. 
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The equation of the research results lies in the product being developed in the 
form of a tool that is tested for the effectiveness of the product to be used in terms of 
improving performance, especially in the branch of gymnastics and is beneficial for 
all people. The difference in results from the research conducted is, in several other 
studies focus on the development of gymnastic assessment instruments, as well as the 
development of tools for techniques that are fairly basic in certain sports. The 
advantage of this research is the creation of tools that can be used to help techniques 
that are classified as both complex in achievement gymnastics and educational 
gymnastics. The resulting product is beneficial for teachers, lecturers, and even 
trainers. However, the results of effectiveness tests in this study need to be reviewed 
and re-examined for the future by rearranging the product design that was developed, 
and involving experts or judges when conducting assessments when collecting data in 
the field. 
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Abstract. The objectives of Physical Education include three aspects: cogni-
tive, psychomotor, and affective. However, the Coronavirus 2019 outbreak is 
sweeping. The purpose of this study was to evaluate learning outcomes of Phys-
ical Education during the COVID-19 pandemic. This type of research is qualita-
tive, the source of data for this study are Teachers, Students, and Parents. Data 
collection methods use observation, interviews, and documentation. Data analy-
sis uses the triangulation method. Based on research, in the cognitive realm, 
primary school learning outcomes are 70%, junior high 75%, and high school 
85%. The Psychomotor Domain, for Elementary School, is 45%, Middle School 
60%, and High School 75%. And in the Affective domain, for Elementary 
School is 15%, Middle School 30%, and High School 65%. This study con-
cludes that learning outcomes during a pandemic are not optimal. Suggestion: 
the government provides equipment lending services to students who do not 
have and provide internet network facilities. 

Keywords: physical education learning, covid-19 pandemic, learning. 

1 Introduction 

The achievement is something that you did or got after planning and working to 
make it happen, and that therefore gives you a feeling of satisfaction or the act of 
working to make this happen [1]. Learning objectives are defined as behavioral goals 
that are to be achieved or that can be done by students according to competence[2]. 
Learning objectives are a target to be made by teaching activities [3]. From the above 
definition, it can be taken an understanding that the achievement of learning objec-
tives is an outcome obtained from what has been targeted in the learning process. 

According to bloom's taxonomy, learning objectives are grouped into three do-
mains; cognitive domain, psychomotor domain, and affective domain. Cognitive 
learning related to knowledge, psychomotor learning about actions and motor skills, 
and affective learning related to attitudes, feelings, and emotions [4],[5],[6] and [7]. 
So in the context of learning, all three domains must be the target set by the teacher 
for their students, including in physical education learning. 

Physical education is a subject taught from Primary to High School. Basically, 
Physical education is an educational process through physical activities. Physical 
education is an educational process through physical activities designed to improve 
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physical fitness, develop motor skills, knowledge, and healthy and active living 
behaviors, sportsmanship, and emotional intelligence [3], [8]. Physical education has a 
vital role in the promotion and acquisition of students' healthy behavior [9]. Physical 
education programs at schools provide a crucial environment for intervention in 
developing motoric competencies of school-age children and overall physical fitness, 
while also stimulating competency motivation to engage in physical activity[10]. 
However, currently, physical education learning is forced to be done online at home 
due to a coronavirus outbreak (COVID19). 

Coronavirus (CoV) is a large family of viruses that can infect birds and 
mammals, including humans, this virus is zoonotic, meaning this is a disease that can 
be transmitted between animals and humans such as Rabies and Malaria[10]. 
According to WHO (World Health Organization), this virus causes diseases ranging 
from mild flu to more severe respiratory infections such as MERS-CoV and SARS-
CoV. Currently, the coronavirus has spread almost all countries in the world, including 
in Indonesia. By 31 March 2020, there have been 1,528 confirmed COVID-19 cases in 
Indonesia and 136 deaths related to the disease[8]. COVID-19 also has a significant 
impact on education. One of the efforts made by the government is the issuance of a 
learning policy in a manner online in preventing the spread of COVID-19 through the 
MENDIKBUD Circular Letter No 36962 / MPK.A / HK / 2020 [11].  

Online learning is a technology-based learning model through distance learning 
by using internet network facilities to be able to interact online[12]. In online 
education, the teacher and students are required to access the website using an updated 
device and internet support.  Online learning tsunamis have occurred almost 
throughout the world during the COVID-19 pandemic[13]. Teachers and educators, as 
essential elements in teaching, are required to undertake unprecedented mass 
migrations from traditional face-to-face education to online education or distance 
education [14], [15].  

From some of the above reviews, a conclusion can be drawn that the achievement 
of Physical Education learning objectives is grouped into three domains, namely; 
cognitive, psychomotor, and affective. The cognitive domain is related to thinking 
abilities, the psychomotor domain is similar to movement skills, and the affective 
domain is relevant to students' feelings. However, with the coronavirus outbreaks of 
physical education, learning must be done online. Some examples of journal articles 
that are reviewed in this study are: 

The research of  [16]. The purpose of this study was to identify obtaining infor-
mation on the constraints of the online teaching and learning process at home as a re-
sult of the presence of a COVID-19 pandemic. The study used an exploratory case 
study method, and the research approach used a qualitative case study method that was 
used to obtain information on the constraints and consequences of the COVID-19 pan-
demic on teaching and learning activities in elementary schools. The results of this 
study are that there are several obstacles experienced by students, teachers, and parents 
in teaching and learning activities. 

The research of [17]. The purpose of this study as a general review of learning 
during the COVID-19 pandemic. This research uses descriptive analysis study method. 
The results of this study are in the form of conclusions which are reviewed from sever-
al scientific articles. The outcome of this study is that online learning is the best solu-
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tion. Still, it needs further research considering that the ability of the facilities provided 
by parents to students is different. 

The article of [18]. The article aims to describe the extent of the implementation 
of the cognitive domain, affective domain, and psychomotor domains in grade III Pri-
mary School quantitatively. This study does during regular learning, or not in an emer-
gency. This study uses a quantitative to describe cognitive, affective, and psychomotor 
learning outcomes into numbers. 

The article of [8]. This article aims to explain the condition of the coronavirus 
outbreak in Indonesia. This research uses an analysis study method. The results of this 
study are the conclusions which are reviewed from several scientific articles. The re-
sults of the discussion in the form of an appeal to the community to remain silent at 
home to reduce spread COVID-19. 

The article of [19]. This article is about the co-19 prevention movement and the 
things that must be done in prevention efforts. This research uses an analysis study 
method. The results of this study are in the form of conclusions which are reviewed 
from several scientific articles. The outcome is the movement to prevent rather than 
treat the good is still applied and not too late, considering that because the spread of 
the virus is swift and has claimed many lives. 

2 Methodology 

The type of study is quantitative with a descriptive approach/ survey. The purpose 
of the descriptive research method is to provide a systematic description or description 
related to the phenomenon being investigated. The object purpose of this study is a 
Primary School, Junior High School, and Senior High schools in COVID-19 affected 
areas. The source of the data in this study is teachers, students, and parents. The data 
collecting method is to use an observation technique, interview, and documentation. 
The data analysis used is the triangulation method by taking a conclusion. Data 
collection instruments in this study are : 

2.1 Cognitive Variable Instrument 

The cognitive domain can be measured in two ways, namely subjective and 
objective tests; individual tests are usually in the form of essays. Still, in practice, these 
tests cannot cover all the material to be tested[14]. The instrument in this study used an 
objective analysis.  

Table 1. Cognitive Variable Instrument [18] 
No. Assessment Aspects Respondent 
1 Knowledge Teacher, Students, & Parents 
2 Comprehension Teacher, Students, & Parents 
3 Application Teacher, Students, & Parents 
4 Analysis Teacher, Students, & Parents 
5 Synthesis Teacher, Students, & Parents 
6 Evaluation Teacher, Students, & Parents 
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2.2 Psychomotor Variable Instrument 

 Assessment of psychomotor learning outcomes in this study can be done using 
direct observation and evaluation of student behavior in the teaching-learning process, 
and the tools used in the measurement of the psychomotor domain are observation[14]. 
The psychomotor area is an area that deals with aspects of skills that involve the func-
tioning of the nervous and muscular systems and mental functions [3]. 

Table 2. Psychomotor Variable Instrument [18] 

No. Assessment Aspects Respondent 
1 Basic Motion Teacher, Students, & Parents 
2 Physical Skills Teacher, Students, & Parents 
3 Skilled Motion Teacher, Students, & Parents 
4 Perceptual Skills Teacher, Students, & Parents 
5 Reflex Teacher, Students, & Parents 

2.3 Affective Variable Instrument 

 The instrument used in the measurement of affective domains is observation, be-
cause observations in taking data are not limited to people, but can also be used in the 
natural environment or the natural environment[14]. Classifying this affective domain 
into five levels, namely: (1) Receiving or paying attention (2) Responding, (3) Valuing, 
(4) Regulate or organize, and (5) Characterization with a value or group of profits[13]. 

Table 3. Affective Variable Instrument [5] 

No. Assessment Aspects Respondent 
1 Receiving Teacher, Students, & Parents 
2 Responding Teacher, Students, & Parents 
3 Valuing Teacher, Students, & Parents 
4 Organization Teacher, Students, & Parents 
5 Characterization Teacher, Students, & Parents 

3 Results 

3.1 The Results 

The policy of social distancing to minimize the spread of COVID-19 requires that 
all education units activate learning even though schools are closed. School closures 
are the most effective solution to reduce the spread of epidemics to students. During 
the pandemic COVID-19, online learning was the only way to continue the rest of the 
semester. In this study, interviews were conducted online by applying the COVID-19 
preventive health protocol through the WhatsApp and zoom applications. The study 
was conducted in April and May 2020, in the area with the red zone COVID-19 status. 
The research sample selection uses a purposive sampling technique. 
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3.2 Physical Education Learning in Primary School 

Information and multimedia technology are developing rapidly in all fields, in-
cluding education. The most crucial goal of technology is to facilitate the work of eve-
ryone, especially for a teacher. However, in reality, there are many Physical Education 
teachers at the primary school level who have not utilized this facility. Physical educa-
tion teachers complain that many students do not have smart phones so that physical 
education learning at the primary school level is mostly not implemented. In the study 
there were only 15% of teachers who carried out learning with the following results; 

  
Fig. 1. Primary School Learning 

 
Based on the results of the study, it was found that three out of nine Physical 

Education teachers in Elementary Schools only give assignments while studying at 
home by working on "Student Worksheets." But the teacher never asks for the work, 
because of the limitations of the communication media. And one teacher gives assign-
ments in the form of videos and questions sent via WhatsApp. Another teacher does 
not give the task because the problem is the students do not have the facilities and 
infrastructure at home that can use, for example, Racket, ball, Long jump sandbox, and 
others 

3.3 Physical Education Learning in Junior High Schools 

 The learning media is a supporting factor in Physical Education learning, mean-
ing that the better the media used, the better the prospects for success in learning. The 
learning media is always developing, so teachers and students need to be able to use it. 
At the junior high school level, online-based physical education learning is not the best 
solution. The problem is, many students don't have smart phone devices, so students 
have to replace smart phones with their parents. Students' parents also found another 
problem; they felt that the assignment given by the teacher was quite heavy so that 
parents often did not understand when asked about learning material by their children. 
In junior high school learning research, the following results were obtained. 
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Fig. 2. Junior High School Learning 

3.4 Physical Education Learning in Senior High Schools 

 In addition to facilities, infrastructure is also needed to support the Physical Edu-
cation learning process. The required infrastructure includes the field, goal post, net, 
pole net, teacher's room, and others. Apart from devices, internet networks are essential 
things that must be present when learning online, because if the device is not connected 
to the internet network, then the machine will not function if used to communicate. The 
results of the study show the following data. 

 
Fig. 3. Senior High School Learning  
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4 Discussion  

 The results showed that in the cognitive realm, the learning outcomes achieved 
up to 70% at the Primary School level, 75% at the Junior High School, and 85% at the 
Senior High School level. However, in the realm of psychomotor learning outcomes, 
only reached 45% for the Primary School level, 60% for the Junior High School level, 
and 75% for the Senior High School level. As for the Affective domain, the learning 
outcomes reach 15% for Primary School, 30% for Junior High School level, and 65% 
for Senior High School level. 

The percentage of learning outcomes shows that physical education learning is 
not ready if it has to be done online, many things must be prepared to start from the 
availability of devices, internet channel support, and also human resources. According 
to [17], this needs to be evaluated and adapted to local conditions, given the ability of 
parents to provide different online learning facilities. From the development of infor-
mation obtained, many teachers are entirely unaware of the latest communication tech-
nology at this time, so teachers do not provide learning material to their students. The 
statement is the same as the results of research from [16], the impact felt by teachers is 
that not all are proficient at using internet technology or social media as a learning tool, 
some senior teachers have not been fully able to use devices or facilities to support 
online learning activities and need assistance and training first. 

From this information, it can be concluded that the development of technology in 
education is critical. A teacher and students must have the ability to be able to operate 
the latest devices that can support the educational process. Teachers and educators, as 
essential elements in teaching, are required to undertake unprecedented mass migra-
tions from traditional face-to-face education to online education or distance education 
[14], [15]. This presents a challenge to all elements and levels of education to keep the 
class even though the school has closed [17]. 

5 Conclusion  

The conclusion in this study is that the goal of online-based physical education 
implemented in schools affected by COVID-19 has not been reached to the fullest. 
This happens because several factors influence it. For example, the lack of facilities is 
the cause of decreased enthusiasm for students themselves. Many students do not col-
lect assignments given by the teacher. They feel that while at home, there are no teach-
ers or supervisors. It happened because their parents were also busy looking for other 
income to shop for daily needs. Various problems that occur cause a decrease in stu-
dent enthusiasm, even resulting in reduced student presence in the learning process. 

Suggestions from researchers: The government and the school should find a solu-
tion from the evaluation of learning happening in our country today. In this case, ef-
forts that can be done by the government are by providing loaning services for students 
who do not have a device, and providing services in the form of internet channel assis-
tance so that communication in learning will continue well. 
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Abstract. Flexibility is one key of physical fitness components, it is quite im-
portant to support daily activity and sport performances. This study aims to 
identify what type of physical exercises induce muscle damage, to evaluate 
changes in flexibility (ROM), and to identify potential flexibility training. Orig-
inal studies which no longer than ten years were considered in this study (sec-
ondary data), and other significant references also acceptable to support the 
storylines. The first step was codifying, followed by analysis and synthesis, and 
last step was conclusion drawing. It must be done sequentially to reveal the rea-
sonable answers. Eccentric muscle contraction, exessive volume, and prolonged 
duration are factors of training which lead muscle injuries. ROM is decreased 
due to muscle damage, it last longer in untrained men. Stretching, foam rolling, 
sport massage, Propioceptive Neuromuschular Facilitation (PNF) are potential 
flexibility trainings might be able to improve ROM and accelerate healing pro-
cess in muscle damaged. 

Keywords: eccentric exercise; range of motion (ROM); muscle health. 

1 Introduction 

Physical exercise is a systematic activity in a certain time with goals setting.  
Training program in elite sports aims to improve athletes’ skills, while in trained 
people besides exercise as part of their lifestyle, usually it aims to improve overall 
health status. A training without program is most likely cause injury, while in athletes 
or trained population injury usually due to excessive or prolonged exercise  [1] [2]. The 
response of our body when getting excessive exercise will stimulate and experience 
damage to muscle tissue [3]. The occurrence of an inflammatory response is a continu-
ous response to tissue injury by immune system due to injury [4]. Excessive training 
must be done with a well-designed program. Excessive weight training is provided 
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with the aim that physiological functions can adjust to the demands of the functions 
needed at a high level [5]. 

Sports injuries are damage that occurs in organs of the body that carry out sport 
activities. Muscle will suffer injury because of the breakdown of some muscle fibers 
due to exercise, after a few hours later it will feel muscle aches and can last for several 
days [6]. Delayet Onset Muscle Soreness (DOMS) is a form of injury, delayed muscle 
pain that often occurs after training caused by muscle tissue damaged due to 
performing continuous or too heavy exercise programs. [7]. DOMS is a condition in 
which pain and discomfort that occurs in nerve muscles, and the metabolic system 
about 24 hours after exercise, reaches a peak after 24 hours to 72 hours and the effect 
will gradually disappear after 5-7 days later [8]. 

Muscle injuries decrease body functions including pain, increased muscle 
circumference, decreased Range of Motion (ROM), decreased muscle strength, and 
increased inflammatory response [9][10]11]. ROM can be affected by daily habits such 
as squatting toilets, sitting cross-legged, squatting, and kneeling. These activities or 
habits can affect ROM in the hips, knees and ankle joints [12]. Apart from physical 
activities , decreased ROM occur when the body does not do enough physical activity 
which causes a decrease in musculoskeletal also called muscle atrophy [13]. 

According to the elucidation above, the purposes of this study are: 1) to identify 
what type of physical exercises induce muscle damage, 2) to evaluate changes in 
flexibility (ROM) during muscle damage, and 3) to identify potential flexibility train-
ing. 

2 Materials and Methods 

Materials, data in this traditional literature review are secondary. data stations 
such as Google Scholar, PubMed, ResearchGate, Reports, Blogspots, News Paper, et 
cetera were being accessed to collect related materials. Original studies which no 
longer than ten years were considered being used in this survey paper, therefore data 
are secondary. However, usage of other significant references also acceptable to sup-
port the storylines. Twenty-five papers cited in this study, twenty papers (80%) were 
published between years 2010 to 2020; three papers (12%) year 2008, 2004 and 2001; 
last two papers (8%) year 1992 and 1987. 

Methods, the first step was codifying (colleting and sorting all related studies 
from sources). The second was Analysis and Synthesis, in this step data extraction 
initially performed then followed by detailed examination on how data from chosen 
materials could be constructed into data interpretation. The last step was the end of 
literature study process by conclusion drawing. All the steps must be done sequentially 
in order to reveal the reasonable answers. 

3 Results and Discussion 

3.1 Eccentric Exercise 

Studies show that eccentric physical exercise is the most accurate causing mus-
cle damage. Eccentric physical exercise particularly in resistance exercise is a training 
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which skeletal muscle performing extending contraction (muscle fibers are extended) 
to produce strength [14]. The modes of eccentric exercise such as uphill and downhill 
running, long distance running (marathon), and weight lifting [15]. Eccentric muscle 
contractions with high strength will result in pain and damage to the muscles in a 
temporary time, evidence of damage is pain due to damaged muscle fibers [16]. 

Muscle damage as a response of eccentric training contributes to DOMS phe-
nomenon. A shift in optimum length for tension in the direction of longer muscle 
lengths caused sarcomeres being rapidly, uncontrollably, and repeated overstrecthed 
beyond myofilament overlap and tension in passive structures. Once the disrupted 
region getting larger, it leads to membrane damages especially to the sarcoplasmic 
reticulum. At this stage, exessive Ca2+ release triggering of a local injury contracture. 
Therefore, muscle passive tension would raise. This damage leads to a local inflam-
matory response associated with tissue oedema and soreness, (Figure 1). 

 

 
 

Fig. 1. Eccentric exercise leading to muscle damage. Figure is adopted from Proske U, Morgan 
DL [17] 

Apart from causing muscle injury and tissue damage while doing extrinsic exer-
cises, there are advantages to doing this exercise. Especially weight lifting is very 
effective for increasing hypertrophy, experiencing more significant developments in 
muscle size and strength. The body can use much heavier weights (1.75 times heavier 
than normal weights) in eccentric exercises. 

3.2 ROM responses on muscle damage 

Range of Motion is a movement that under normal circumstances can be carried 
out by the joint in question. ROM is the standard term for expressing the lim-
it/magnitude of normal good joint motion. ROM is also used as a basis for establish-
ing abnormal joint movement boundaries. In a state of muscle damage, muscles that 
experience stiffness will experience obstacles when performing scope of joint motion. 
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The flexibility of the body is affected by the state of the muscles that are experiencing 
pain due to eccentric exercise. When the body experiences muscle damage it will 
affect the scope of joint motion. Muscle damage after physical exercise will induce 
pain, decreased range of motion (ROM), increased muscle circumference that can 
damage, and decreased muscle strength [15][10][11]. 

A comparison study on ROM response between trained men versus untrained 
men after performing 10 sets of 6 maximal voluntary eccentric actions of the elbow 
flexors of one arm against the lever arm of an isokinetic dynamometer moving at a 
constant velocity of 90⁰.s-1 shows that eccentric physical exercise directly affecting in 
both trained and untrained men. However, trained men obviously having light re-
sponse and recover earlier at the first day post eccentric exercise compared to un-
trained men, while untrained men were not even return to their baseline until five days 
post eccentric exercise, (Figure 2). 

 
Fig. 2. Changes in ROM from baseline (pre: 0) immediately (post) and 30 minutes after exer-
cise, and 1–5 days after exercise for the trained and untrained groups. *Significantly different 
between groups (interaction: P , 0.05, each time point: P , 0.007), #Significantly different from 
pre-exercise value. Figure is adopted from Newton MJ, Morgan GT, Sacco P, Chapman DW, 
Nosaka K., 2008. [18] 

3.3 Flexibility exercises as treatment on musle damage  

Flexibility is an important part in various sports [19]. Flexibility is the ability to 
make movements in the joint motion by being affected by the elasticity of muscles, 
tendons, and ligaments. Physical activity, obesity, age, gender, bone structure, mus-
cle, joint size, and connective tissue around the joints are determinants of flexibility 
[20]. The design and various exercises to increase body flexibility vary according to 
the goals and areas to be improved, whether it is upper extremity or lower extremity. 
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Stretching has an important role in the treatment of damaged soft tissue. When 
a muscle experiences strain due to exercise, stretching usually being used as a method 
of recovering the muscular system including tendon or after acute trauma. it is used to 
treat over-strained muscles and for relaxation [21]. Especially static stretching is rec-
ommended as a way to prepare muscle groups at the beginning of endurance training, 
because it is believed that this type of stretching can prevent DOMS. 

Foam roller is a recovery tool which is used after physical exercise to correct 
muscle imbalance, reduce muscle pain, reduce joint stress, neuromuscular efficiency, 
and increase ROM. Foam rolling usually performed for recovery after exercise. Foam 
rolling can reduce muscle pain. Foam rolling is also believed able to improve muscle 
imbalance, reduce muscle pain, increase ROM and coordination, improve neuromus-
cular efficiency, and help reduce stress on joint motion [8][22]. When it is used as a 
tool to warm up before physical exercise, it can inreased flexibility [19]. 

A study conduted by Macdonald  Graham Z. showed that self-myofascial release 
using foam roller has significant effect on improving ROM. It is significantly in-
creased 12.7% at 2 minutes and 10.3% at 10 minutes respectively post foam rolling 
compared to control group who did not use foam roller, (Figure 3). 

 
Fig. 3. Knee joint ROM did not change in the control condition but significantly increased after 
foam rolling. * Represents a statistical significance at P < 0.001. All data are presented as mean 
±SD. Figure is adopted from Macdonald  Graham Z., 2013. [22]. 

Sport massage treatment after a long period of competition or working with 
short break, it can be an alternative to relieve the feeling of a raft, including when the 
body experiences a muscle damage grade I. Sport massage can help in increasing 
flexibility. additionally, the manipulation of sport massage with its application can 
reduce the tension of non-active muscle antagonists [23]. 

Propioceptive Neuromuschular Facilitation (PNF) is another form of flexibil-
ity exercise. PNF stretching training technique is a therapy by providing stimulus to 
proprioceptors as a easier way to increase the need for mechanisms of neuromuscular 
system [24]. This method seeks to provide stimuli according to expected reactions, 
which in turn will be achieved ability or movement that is coordinated. PNF will 
strengthened and intensified specific stimuli through joint receptors (proprioceptive). 
Neuromuscular, also increases the response of the neuromuscular system [25]. 
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4 Conclusion 

Exercises which involved eccentric muscle contraction, exessive volume, and 
prolonged duration are types of training with high risk of injuries. Range of Motion is 
decreased due to muscle damage, and it last longer in untrained than in trained men. 
Stretching, foam rolling, sports massage, and Propioceptive Neuromuschular Facilita-
tion (PNF) are considered as potential flexibility trainings which might be could im-
prove ROM and accelerate the healing process in muscle damage. 
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Abstract. Athletes consume dietary supplements to enhance their training ca-
pacity and performance. Beetroot (Beta vulgaris) is a vegetable that is widely 
used as a dietary supplement for athletes. Beetroot contains bioactive compo-
nents such as betalains, vitamin C, polyphenols, flavonoids, and saponins. Its 
powder form is preferable because it is easier to consume and has a longer shelf 
life. This study aims to compare organoleptic tests of beetroot powder, which 
include tastes, and color. Corn sugar is added to the beetroot powder with dif-
ferent composition of 5%, 10%, and 15%. Organoleptic tests were measured by 
the hedonic scale method. The results from the Kruskal Wallis test showed that 
there was a significant difference between groups (p<0.05). Beetroot powder 
with 10% of corn sugar receives the highest acceptance among panelists and 
has a promising potential as a dietary supplement for the athletes. 
 

Keywords: beetroot, organoleptic test, athlete 

1 Introduction 

Beta vulgaris l, commonly known as beetroot, is a vegetable from family Cheno-
podiaceae [1]. Beetroot is often considered as a tuber and easy to grow in almost all 
over the world. It can be consumed raw or roasted and often served as a soup or a part 
of a salad. Beetroot is a great source of betalains, polyphenols, vitamin C, carotene, 
flavonoid saponin, and NO3-. Vulgaxanthine I, vulgaxanthine II, indicaxanthine, 
betanin, prebetanin, isobetanin, and neobetanin are betalains components that also 
found in beetroot [2]. Betalains are pigment components of beetroot. Additionally, 
beetroot is also rich in phenols, including phenolic acids, flavonoids, organic acids, 
and inorganic acids [3]. Studies found that beetroot is a potential therapeutic agent. 
Beetroot supplements are reported to have potential in lowering blood pressure, pre-
venting inflammation, and maintaining the endothelial function and hemodynamic 
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[4]. Moreover, flavonoids in beetroot act as antioxidants whose activity is as high as 
79.73 ppm [5]. 

Antioxidant activity is related to oxidative stress. High intensity and continuous 
exercise can trigger the stress as well as DNA degeneration. Reactive oxygen species 
(ROS), which are the primary source of oxidative stress, are produced by mitochon-
dria during exercise. Continuous and high-intensity exercises may cause an imbalance 
of ROS and antioxidants. 2-5% of the oxygen used in mitochondria comes from free 
radicals. Exercise increases oxidative phosphorylase response that triggers free radical 
propagation. Catecholamines released during exercise may also trigger the production 
of free radicals. Other free radical compounds increased during exercises are the 
compounds involved in prostanoid metabolism, xanthine oxidase, NAD(P)H oxidase, 
and other secondary sources released as radical macrophages during tissue repair [6]. 
Aerobic and anaerobic exercises may increase the free radical formation and cause 
acute oxidative stress. The homeostatic imbalance caused by exercises depends on 
various risk factors such as type of exercise, intensity, duration, level of exercise, 
gender, age, and dietary intake [7].  

Athletes are the main target of supplement consumption. Antioxidant supplemen-
tation given to athletes prevents excessive oxidative stress during exercise. If free 
radical exceeds antioxidant capacity, it will attack the cellular compounds. Beetroot 
juice supplementation is shown not to improve water polo athletes’ performance, 
although it has ergogenic potential during dynamic apnea [8]. Beetroot powder sup-
plementation on athletes is able to optimize response performance during submaximal 
run training or maximal treadmill [9]. Beetroot powder is preferred because it is easy 
to consume and has the feasibility of product diversification or improvement. This 
study aims to compare the organoleptic properties (taste, and color) of beetroot pow-
der that has been formulated with various percentages of corn sugar. Sugar is one of 
the food agents used as natural preservatives and stabilizers. 

2 Methods 

 This study was conducted from February to March 2020. Beetroots were ob-
tained from organic farmers in Pakis and Ngablak Village, Magelang district, Central 
Java. Chosen beetroots have soft skin and long shelf life. Beetroots selection was 
started from removing soil, worm, or soiled part of beetroots. It was cleaned under 
flowing water, brushed, and sundried for a day. The blanching process using hot wa-
ter is avoided to not lose the betalain content due to water dissolution. Beetroots were 
chopped into 1 mm size using bowl chopper before being crushed with a juice extrac-
tor and spray dried. 

Corn sugar was then added into beetroot juice with 5%, 10%, and 15% composi-
tion each (w/w). A juice extractor would separate the juice from the pulp and the skin 
using a cold-pressed method and hydraulic utilization of 120kg/h capacity. This tech-
nology mainly operates in two steps: the pulp’s production from raw materials, then 

489



490 

hydraulically pressed with a vertical pressure that extracts the juice from the pulp. 
The final product of cold-pressed juicers is more homogenous than centrifugal juicers 
(common juicers). 

This experiment produced three varieties of beetroot powder with corn sugar ad-
dition of 5%, 10% and 15%. The solution of beetroot juice and corn sugar was evapo-
rated by a evaporator. Evaporator transforms beetroot solution by heating the solution, 
and the formed vapor was condensed when it passed the condenser. During this pro-
cess, the beetroot solution turned into a solid form with volatile compounds and low 
water content. The last process to produce the beetroot powder is crystallization. 
Crystallization process was chosen to produce a higher purity of beetroot content in 
the powder.  

Organoleptic properties were observed by 25 not trained panelists consisted of 15 
females and 10 males at Nutrition Laboratory, Universitas Negeri Semarang. All cat-
egories in organoleptic tests were evaluated using the hedonic test scale of 1-4 (Ex-
tremely dislike to Extremely like). The tested categories were tastes, and color. Data 
obtained from the organoleptic test were then analyzed by the Kruskal Wallis with a 
p-value of 0.05 to determine significance. Ethical clearance has been obtained before 
the study is carried out with the number 067/KEPK/EC/2020. 

3 Results and Discussion 

Table 1. Frequency Distribution of Beetroot Powder Organoleptic Test 

Groups Frequency Distribution of Organoleptic Properties 
Taste Color Overall 

A    
- Dislike extremely 1 (4%) 3 (12%) 4 (16%) 
- Dislike 14 (56%) 10 (40%) 10 (40%) 
- Like 9 (36%) 10 (40%) 10 (40%) 
- Like extremely 1 (4%) 2 (8%) 1 (4%) 

B    
- Dislike extremely 0 (0%) 0 (0%) 0 (0%) 
- Dislike 2 (8%) 4 (16%) 2 (8%) 
- Like 13 (52%) 13 (52%) 16 (64%) 
- Like extremely 10 (40%) 8 (32%) 7 (28%) 

C    
- Dislike extremely 0 (0%) 2 (8%) 0 (0%) 
- Dislike 11 (44%) 12 (48%) 9 (36%) 
- Like 8 (32%) 6 (24%) 7 (28%) 
- Like extremely 6 (24%) 5 (20%) 9 (36%) 

A: beetroot powder, corn sugar 5%; B: beetroot powder, corn sugar 10%; C: beet-
root powder, corn sugar 15% 

 
Table 1 shows that most of the panelists preferred beetroot powder with 10% 

corn sugar. Beetroot is a source of antioxidant with phenolic amides, flavonoids, beta-
lains, and ferulic acid conjugates content [10]. Betalains are a bioactive pigment often 
found in vegetables. The family member of betalains can be categorized as betacya-
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nin—a red-violet pigment or betaxanthine—a yellow-orange pigment [4]. Betalains 
are water-soluble pigments that do not bind to surfaces but stain the sample. During 
heating, betalains will have a change color from red to yellow due to thermochemical 
reactions. Increased temperature allows the red pigment to change into yellow by the 
browning reaction. The yellow pigment is more stable in high temperatures compared 
to the red pigment [11]. During the spray drying process, moisture in beetroot juice is 
eliminated through atomization by heat. The corn sugar causes the water molecules to 
bind to dry beetroot powder and creates a monolayer bond with a soft texture and low 
water content. 

Beetroot supplementation is considered a strategic plan to increase endogenous 
antioxidant capacity and helps to protect cells from oxidative damage. The biological 
environment of cells refers to the redox balance—an equilibrium between reducing 
(antioxidants) and oxidizing (pro-oxidants) [4], [12]. Exposure to external risk fac-
tors, namely ultraviolet radiation, xenobiotics, or endogenous synthesis derived from 
reactive oxygen and nitrogen species (RONS) such as inflammation, can reduce the 
antioxidants defense capacity and cause cellular impairment. 

Beetroot consists of 87.57% water; 9.56% carbohydrate (29.3% fiber and 70.7% 
sugar); 1.61% protein, 0.17% fat, and several minerals namely potassium, choline, 
vitamin C, and niacin [13]. The powder form is the preferred final product of this 
experiment. In powder form, beetroot can be stored for a longer time, reduces the risk 
of biological damage and preserves pigments [1]. It is also easy to consume and in-
creases the solubility level [14].    

Table 2.  Table 3. Mean Difference 

Groups Mean Rank 
 Taste Color Overall 
A 32.60 39.44 30.46 
B 47.86 44.68 44.58 
C 33.54 29.88 38.96 
p 0.012* 0.035* 0.048* 
A: beetroot powder, corn sugar 5%; B: beetroot powder, corn sugar 10%; C: beetroot 

powder, corn sugar 15%, p* significant, Kruskal wallis test 
 

Color is the main part of visual appearance, as it affects consumers’ perception of 
food and expectation on the taste and smell of the product [15]. Table 2 displays sig-
nificant differences of organoleptic test results between beetroot powder with 5%, 
10%, and 15% of corn sugar in taste and overall appearance. Corn sugar is widely 
known as D-glucose or dextrose, with a chemical name of α- D-glucopyranose. Corn 
sugar comes from anhydrous or monohydrate compound that undergoes a complete 
hydrolysis process in acidic or enzymatic conditions. After the hydrolysis process, the 
refinement and the crystallization process of hydrolysate follow. Initially, corn sugar 
was likened to high fructose corn syrup (HFCS). HFCS consists of glucose and fruc-
tose with a ratio of 50:50 and is obtained from corn starch. Meanwhile, corn sugar is 
more similar to dextrose and biochemically, similar to glucose. HFCS is more similar 
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to fructose and can be found in fruits. Corn sugar also acts as a binder in the beetroot 
powder [11]. 

Dextrose and glucose are carbohydrates that are easily digested. Glucose is a fast-
digested carbohydrate thus is easily absorbed into blood circulation. Glucose will be 
oxidized through skeletal muscles during exercise. Fructose and galactose undergo 
different digestion processes compared to glucose. Fructose and galactose take longer 
to digest as they are related to hepatic metabolism. Meanwhile, fructose will be oxi-
dized as fast as 0.38 g/min if digested alone or combined with glucose. Meanwhile, 
the oxidation rate of glucose is 3.0 g/min. The glucose oxidation is also facilitated by 
sodium-dependent glucose cotransporter (SGLT1), which also contributes to glucose 
absorption through active transport past membrane brush border on small intestines. 
Beetroot powder with corn sugar is expected to increase the SGLT1 transport.  

Further studies are recommended to evaluate beetroot powder's physical appear-
ance, including viscosity and osmolality, and to carry out laboratory tests regarding its 
antioxidant contents.   

4 Conclusion  

Beetroot powder with 10% corn sugar potentially receives the highest acceptance 
among the panelists. Beetroot powder is a potential functional food for athletes due to 
its betalain content. 

 
Acknowledgments 
 
We would like to thank Faculty of Sport Science, Universitas Negeri Semarang, 

Indonesia. 
 
 

References 
 
[1] A. S. Varner, ―Modeling and Optimization of the Dehydration of Beets for Use As a 

Value-Added Food Ingredient,‖ p. 88, 2014. 
[2] M. V. Garnacho-Castaño et al., ―Effects of a single dose of beetroot juice on cycling time 

trial performance at ventilatory thresholds intensity in male triathletes,‖ J. Int. Soc. Sports 
Nutr., vol. 15, no. 1, Oct. 2018, doi: 10.1186/s12970-018-0255-6. 

[3] E. L. do Carmo et al., ―Stability of spray-dried beetroot extract using oligosaccharides and 
whey proteins,‖ Food Chem., vol. 249, pp. 51–59, 2018, doi: 
10.1016/j.foodchem.2017.12.076. 

[4] T. Clifford, G. Howatson, D. J. West, and E. J. Stevenson, ―The potential benefits of red 
beetroot supplementation in health and disease,‖ Nutrients, vol. 7, no. 4. MDPI AG, pp. 
2801–2822, Apr. 14, 2015, doi: 10.3390/nu7042801. 

[5] S. Mutiara Novatama, E. Kusumo, and D. Supartono, ―Identifikasi Betasianin dan Uji 
Antioksidan Ekstrak Buah Bit Merah,‖ Indo. J. Chem. Sci, vol. 5, no. 3, pp. 217–220, 
2016, [Online]. Available: http://journal.unnes.ac.id/sju/index.php/ijcs. 

492



493 

[6] M. L. Urso and P. M. Clarkson, ―Oxidative stress, exercise, and antioxidant 
supplementation,‖ Toxicology, vol. 189, no. 1–2. Elsevier Ireland Ltd, pp. 41–54, Jul. 15, 
2003, doi: 10.1016/S0300-483X(03)00151-3. 

[7] S. A. Guaraldo et al., ―The effect of low-level laser therapy on oxidative stress and 
functional fitness in aged rats subjected to swimming: an aerobic exercise,‖ Lasers Med. 
Sci., vol. 31, no. 5, pp. 833–840, Jul. 2016, doi: 10.1007/s10103-016-1882-2. 

[8] K. L. Jonvik, J. W. Van Dijk, J. M. G. Senden, L. J. C. Van Loon, and L. B. Verdijk, ―The 
effect of beetroot juice supplementation on dynamic apnea and intermittent sprint 
performance in elite female water polo players,‖ Int. J. Sport Nutr. Exerc. Metab., vol. 28, 
no. 5, pp. 468–473, Sep. 2018, doi: 10.1123/ijsnem.2017-0293. 

[9] J. Oskarsson and K. Mcgawley, ―No individual or combined effects of caffeine and 
beetroot-juice supplementation during 1 submaximal or maximal running 2 3,‖ 2018. 

[10] J. L. Flueck, A. Bogdanova, S. Mettler, and C. Perret, ―Is beetroot juice more effective 
than sodium nitrate ? - The effects of equimolar nitrate dosages of nitrate-rich beetroot 
juice and sodium nitrate on oxygen consumption during exercise,‖ Appl. Physiol. Nutr. 
Metab., pp. 1–29. 

[11] S. V. Gokhale and S. S. Lele, ―Dehydration of red beet root (Beta vulgaris) by hot air 
drying: Process optimization and mathematical modeling,‖ Food Sci. Biotechnol., vol. 20, 
no. 4, pp. 955–964, 2011, doi: 10.1007/s10068-011-0132-4. 

[12] J. M. Peake, K. Suzuki, and J. S. Coombes, ―The influence of antioxidant 
supplementation on markers of inflammation and the relationship to oxidative stress after 
exercise,‖ J. Nutr. Biochem., vol. 18, pp. 357–371, 2007, doi: 
10.1016/j.jnutbio.2006.10.005. 

[13] U. S. D. of Agriculture, ―USDA National Nutrient Database for Standard Reference, 
Release 26,‖ 2011. [Online]. Available: http://ndb.nal.usda.gov/. 

[14] B. Singh and B. S. Hathan, ―Process optimization of spray drying of beetroot Juice,‖ J. 
Food Sci. Technol., vol. 54, no. 8, pp. 2241–2250, 2017, doi: 10.1007/s13197-017-2659-
8. 

[15] M. Kaimainen, O. Laaksonen, E. Järvenpää, M. Sandell, and R. Huopalahti, ―Consumer 
acceptance and stability of spray dried betanin in model juices,‖ Food Chem., vol. 187, 
pp. 398–406, 2015, doi: 10.1016/j.foodchem.2015.04.064. 

 

 

493



Sports Talents Selection of Early-Age Athletes in 
Central Java using Natural and Scientific 

Methods 

Soedjatmiko1, Wahadi2 

{soedjatmiko@mail.unnes.ac.id1, wahadipssi@mail.unnes.ac.id2} 
 

Universitas Negeri Semarang, Semarang, Indonesia12 
 

Abstract. This study aims to obtain data on early age athletes' sports talents in 
Central Java. Researchers strive to collect these data with natural methods, and 
scientific methods follow the results of natural methods. Then, the researchers 
mapped the talents of early-age athletes based on the region's potential in Cen-
tral Java. Based on the data, data on junior athletes in Central Java were 285 
athletes. They consisted of 173 men and 112 women, coming from 25 leading 
sports in Central Java. Furthermore, from 285 sports talented athletes, a natural 
selection test was conducted. The natural selection results obtained as many as 
251 sports talented athletes. The brand consists of 151 male athletes and 100 
female athletes. A scientific selection test was held. From the scientific selec-
tion, 230 athletes who were declared as talented athletes of sports were selected 
as a result of natural and scientific selection. 
 

Keywords: sports talent, early-age athletes, natural and scientific methods. 

1 Introduction 

Sports talent scouting is an effort to find athletes who are expected to have high 
achievements. The talent scouting process does not stop until the discovery of pro-
spective athletes. Scouting and early guidance must be considered as continuous pro-
cesses. 

 The identification of early age sports talent is divided into three steps, namely: 
1). Identification of talent, 2). Talent Selection, 3). Talent development [1]. Talent 
identification is a screening of the potential owned by children or adolescents through 
physical, physiological, and motor skills test to identify the abilities of their sports 
talents. The results are used to estimate whether the child or adolescent will succeed 
in training and obtain the highest performance. 

Talent selection is screening for young athletes (children and adolescents) who 
have participated in certain sports that are carried out through physical, physiological, 
and motor skills tests. It functions to select the abilities and skills owned by these 
athletes in the sports, so they can develop it until they succeed. Talent development is 
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a process of giving treatment to a potential athlete in the sport that is occupied accord-
ing to his talent. 

The optimal performance is only possible if the athlete has the potential or talent 
that is quite ideal—handled by professional trainers with the application of directed, 
systematic, and valid coaching methods. The consequences of this need to be sought 
or filtered talent through talent monitoring, marketing, nursery, education, and train-
ing in sports achievements. 60% of athletes' top achievements are determined by tal-
ent, hard work, high discipline from the sportsmen themselves [2]. 

In general, talent can be interpreted as something that is owned by someone 
when he was born. He can manifest through heredity and personal factors that are 
obtained from a mixture of two cells originating from the father and mother by genet-
ic law. This heredity can be different from one individual to another in a family. At 
the same time, the person is something that exists, something obtained and can differ 
from one individual to another, including siblings [3]. 

 
1.1 Characteristics of Talented Children in Sports 

According to Bloom, a child's sports career is divided into three stages: the ini-
tial stage, the developing stage, and the perfect stage. The steps will be described as 
follows: 

1.2     Initial Phase 
. At this stage, children involved in sports have the talent to show a very loving 

nature of the sport. Love is also shown by being a fan of athletes who excel in the 
sport. At this stage, the trainer should not emphasize mastery of techniques but still 
maintain that children can practice happily. Trainers and parents in giving rewards 
must be based on the process, not results. 

1.3     Development Stage 
. At this stage, children begin to go crazy over occupied sports. The child al-

ready feels that he can be an athlete and not just a participant. The athlete's motivation 
and dedication increases; he even strives to improve his skills to improve. The child's 
orientation changes to the achievement of his achievements and interests to deepen 
the knowledge of the practice that is practiced. Athletes should be trained by coaches 
who are more skilled and have emotional connections with their athletes. Parents are 
expected to provide moral and financial support so that their performance continues to 
improve. 

1.4    Stage of Perfection 
. The Perfection Stage is obtained after the needs at the developmental stage 

have been fulfilled, and achievements continue to increase. At this stage, the practiced 
sport dominates his life, and the athlete spends his time and effort to achieve the high-
est achievements. The role of parents is not too significant because their children are 
already more independent. The coach will always demand to always excel from time 
to time. Relationships with trainers can be more positive or negative, depending on 
the trainer's approach. 
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Table 1. Talented Children in Sports’ Characteristic Model According to Bloom. 

No Individual Career Stages 
Beginning Developing Perfect 

1 Performance 
(athlete/child) 

Cheerful, happy, 
spiritful feeling 
special 

Passionate, dedication Obsession, responsi-
bility 

2 Mentor (Coach) Kind, full of loved, 
orientation to 
process 

Strong, decisive, 
respectful, skilled, 
provide positive chal-
lenges 

Fear / be respected, 
bring success, be 
emotionally bound 

3 Parents Share joy and 
enthusiasm, sup-
portive, positive 

Willing to sacrifice 
(including financial), 
limit children's activi-
ties 

 

1.5 Talent Identification 

The program of identifying talented athletes has been a primary concern of 
countries with rapidly developing sports achievements. As an illustration, the State of 
East Germany at the 1968 Olympics in Mexico won 9 gold medals. Eight years later, 
after the country ran an intensive talent identification program, he achieved success at 
the 1976 Olympics in Montreal by winning 47 gold medals. Likewise, in facing the 
Sydney Olympics in 2000, Australia has implemented a program of identifying and 
developing talented athletes through schools with the science and technology ap-
proach. It has been proven that Australia is able to occupy the top 4 of the world in 
the Sydney Olympics after the United States, Russia, and China. The program of 
identifying talented athletes in these countries has been developed and implemented 
to support adequate resources. It is not only funding from the government and the 
community, but also expert support through a cross-cutting and interdisciplinary sci-
entific approach. 

The identification of talented athletes must start from the underlying assumption 
that each individual is given the same opportunity to participate in various sports ac-
tivities and develop his potential to reach peak performance. Identification and selec-
tion must be made validly and reliably so that the results can be used to predict the 
athlete's expected performance. 

It was realized that bringing up high-achieving athletes was a long and compli-
cated process. In addition to the talent deposition that exists in an athlete, the athlete's 
success is also determined by how the athlete's potential is nurtured and developed 
through a conducive training process. Talent identification aims to predict with the 
optimum chance of success to follow and complete the training process to reach the 
peak achievement.    

1.6 Sports Talent Selection Model 

Identifying talented athletes can be done in two ways, namely: (a) natural mod-
els and (b) scientific models. 
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a) Natural model is a selection made naturally. This model adheres to the belief 
that an athlete who chooses a particular branch of sport matches his talent. This 
belief is undoubtedly true, and there is a possibility of being wrong. It means 
that the athlete can be high achievers, and vice versa can be an athlete whose 
performance is slow because the choice of the sport that he is doing is not fol-
lowing the real potential in him. 

b) A scientific model is a selection model for prospective athletes by comprehen-
sively applying scientific rules. Athletes are identified based on standard meas-
urements such as body size, heart-lung conditions, and psychological conditions, 
and are performed by people who have the ability in their field. The determina-
tion of specific measurements needs to be adjusted to the specifications of the 
sport. For example, sports that require height/weight (such as basketball, volley-
ball, and throwing numbers) certainly cannot be compared to sports that require 
speed, reaction time, coordination, and strength (such as: sprinting, judo and 
jumping) 

Table 2. Battery Talent Sports Identification Test 

Measured Aspects Test Form Unit of Measure 

Body Shape and Size 1. Height 
2. body weight 
3. Sitting height 
4. Arm span 

Centimeter 

Kilogram 

Centimeter 

Centimeter 

Physical Ability 

- Eye-hand coordination 

- Arm muscle strength 

- Leg muscle explosive 
power 

- agility 

- speed 

- aerobic capacity 

 
 
1. Throw catch 
2. Throw the basket-
ball 
3. Jump straight 
4. Run back and forth 
5. Run 40 m 
6. Multi-stage run 

 

Frequency 

Meters 

Centimeter 

Seconds 

Seconds 

Series-level 

1.7 Early Age Sports 

 Early age children, according to growth and development, is the age period be-
tween 6-14 years [4]. This period is a critical period to determine the achievements in 
the future. At this age, it is a potential that has the potential for coaching so that in the 
future, it will produce the highest possible achievements. 

The age of the beginning of the sport is different from one branch to another. 
The difference is based on the specifications of the sport that is occupied. Early age is 
also based on the growth and development of early-age athletes. Starting a too early 
sport will cause injury, growth disturbance, and even boredom and drop out on the 
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sport branches. Conversely, delays in starting in sports will have difficulty getting top 
achievements. 

Sports talent scouting must consider the specific branch of sport. Physical com-
ponents, height, skills, and psychological sports are different from one another. The 
age of the beginning of the sport is different from one branch to another. Those dif-
ferences are based on the specifications of the sport that is occupied. Below is pre-
sented a table that can be used as a basis for determining the age of beginning of spe-
cialization and the peak achievement of athletes in each sport [5]. 

 

Table 3. Starting Age of Training, Specialization and Peak Achievement 

No Sports Branch Starting Age of 
Training 

Specialization Peak Achievement 

1 Athletic 10-12 13-14 18-23 
2 Basketball 8-9 10-12 20-25 
3 Boxing 13-14 15-16 20-15 
4 Bicycle Racing 14-15 16-17 21-24 
5 Platform Diving 6-7 8-10 18-22 
6 Fencing 8-9 10-12 20-25 
7 Female Gymnastic 6-7 10-11 14-18 
8 Male Gymnastic 6-7 12-14 18-24 
9 Rowing 12-14 16-18 22-24 
10 Football 10-12 11-13 18-24 
11 Swimming 3-7 10-12 16-18 
12 Tennis 6-8 12-14 22-25 
13 Volley 11-12 14-15 20-25 
14 Weightlifting 11-13 15-16 21-28 
15 Wrestling 13-14 15-16 24-28 
16 Badminton 8-9 14-15 18-24 
17 Hockey 12-14 16-18 22-25 
18 Softball 10-12 14-16 18-24 
19 Archery 11-12 17-18 20-28 
20 Pencak silat  10-11 15-16 18-22 
21 Hand Ball 12-13 15-16 18-24 
22 Table Tennis  7-8 10-12 18-24 
23 Water Polo 12-13 15-16 18-25 
24 Horse Riding 13-15 17-18 20-25 
25 Sailing 12-13 15-16 18-24 
26 Judo 12-13 15-16 18-25 
27 Karate  12-13 15-16 18-25 

 

2 Methods 

Researchers used sports talent selection for early athletes to obtain data on po-
tential early athletes in Central Java. In scouting early childhood, talent is known for 
identifying talent, talent selection, and sports talent development for young athletes. 
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Talent identification is a screening (Screening) conducted on children and adolescents 
through a series of physical, physiological, and motor skills tests as an instrument of 
selection to identify children who are sports talented so that they can achieve peak 
performance [6]. 

The general objective of identifying children and adolescents' talents is to in-
crease the standard of sporting achievement, namely to increase the standard of 
achievement in higher competitions, to maximize the talents possessed by athletes in 
certain sports to be more successful in higher competitions. Specifically, the objec-
tives of talent identification are: 1) applying the talents of children and adolescents 
with the opportunity to develop their skills. 2) optimistic about all individuals on the 
success of sports achievements, 3). Increase sufficient stimuli for ongoing participa-
tion 4). Control the discrepancy of sports occupied by children and adolescents, 
thereby reducing the possibility of injury when exercising. 

Talent selection can be made in three ways: natural ways, scientific ways, and 
based on regional potential. The natural way is an approach to identify the child's 
talents through natural or natural steps of the child's development during sports activi-
ties. Through this natural selection, it is assumed that children's sports talent is ob-
tained from sports treatment, which is often accidentally performed by children dur-
ing their development. Weakness in natural talent selection always experiences delays 
and evaluates individual performances. 

Scientific approach is an approach to identify children's talents by selecting the 
prospects of natural abilities that children have had directed at sports that are follow-
ing their potential and carried out in the form of scientific tests by scientists. 

Regional potential based talent selection is a selection based on the potential of 
the area where the child or adolescent lives. The potential in question can be in the 
form of natural conditions in the area, the social environment in the area, the sporting 
traditions in the area concerned, and the influence of the informal environment and 
peers. 

To get perfect results, the researchers tried to combine the three tests into one se-
ries of tests. The goal is to supplement the shortcomings of one method of determin-
ing sports talent with another method, also in order to maximize the advantages of one 
method to be used in combination methods. 

To get the ideal sample is to research on multi-event sports events. Events that 
are attended by athletes ages 8-12 years or elementary school age and are multi-event 
are the most appropriate holding of Student Sports Week. Almost all student sports-
men attended this activity in Central Java. 
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Fig. 1. Research flowchart 

 
The research identified early-age sports talent throughout Central Java. Re-

searchers try to naturally select talents possessed by early childhood. The result is a 
natural test then proceed with a scientific test. The scientific test used is test 1) An-
thropometric quality test 2). Predicted height test for children when they are adults. 

The type of research used is qualitative research. While the research design used 
is Sequential Exploratory Design. Sequential Exploratary Design is an analysis where 
data collection and data analysis are qualitatively carried out as a prefix for the im-
plementation of the analysis, further data collection and subsequent data analysis is 
done quantitatively. Sequential Exploratory Design was chosen as a research proce-
dure when researchers need to make an instrument, or existing instruments are con-
sidered to be inappropriate or inappropriate so this research needs to review new re-
search instrument. 

3 Results and Discussions 

3.1 Natural Selection Results 

From all junior athletes in Central Java, there were 285 athletes from all of Cen-
tral Java. They consisted of 173 men and 112 women. Each comes from 25 sports 
which are the main sports in Central Java. 

3.2 Scientific selection results 

Furthermore, from 285 sports talented athletes, a natural selection test was con-
ducted. The natural selection results obtained as many as 251 sports talented athletes. 
The brand consists of 151 male athletes and 100 female athletes. From the results of 
the natural selection then a scientific selection test was held. 

From scientific selection, we got data from 251 athletes then tested with scien-
tific tests with 20 meter running tests, sit and reach tests, dynamometer grip tests, 
dynamic balance, sit ups, push-ups, pull ups, vertical jumps, and vo2 max. 

The results of scientific selection of talented athletes in Central Java can be seen 
in the following table: 

Sport Talent 
Selection on 
Early Age 
Children 

Natural Method 

Scientific 
Method 

PPLOP 
Central Java 
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Table 4. The Scientific Selection’s Result of Talented Athletes in Central Java 

NO Test Result Categories Total 
1 Excellent 3 
2 Good 49 
3 Enough 111 
4 Poor 82 
5 Very Poor 6 

Total 251 
 
From these results can be displayed in the diagram as below: 

 
Fig. 2. Diagram of The Scientific Selection’s Result of Talented Athletes in Central Java 

Furthermore, the results of scientific selection can be broken down again based 
on sex as mentioned below: 

 
Table 5. The Scientific Selection’s Result of Talented Athletes in Central Java Based on Sex 
No Categories Male Female Total 
1 Excellent 3 0 3 
2 Good 37 12 49 
3 Enough 76 35 111 
4 Poor 34 48 8 
5 Very Poor 1 5 6 

Total 151 100 251 
 

1% 

20% 

44% 

33% 

2% 

Central Java 
Excellent Good Enough Poor Very Poor
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Fig. 3. Chart of The Scientific Selection’s Result of Talented Athletes in Central Java Based on 
Sex 

 

4 Conclusion 

From the scientific selection, 230 athletes who were declared as talented ath-
letes of sports were selected as a result of natural and scientific selection. The natural 
selection results obtained as many as 251 sports talented athletes. The brand consists 
of 151 male athletes and 100 female athletes. From the results of the natural selection 
then a scientific selection test was held. 
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Abstract. The number of COVID-19 cases in Indonesia until April 25th, 2020 
was 8.211 cases and already tends to increase every day. To reduce the increase 
in cases, it’s important to make efforts to prevent transmission of COVID-19. 
This study aimed to analyze the relationship between community characteristics 
with COVID-19 prevention. The study design used cross-sectional with 350 
samples that were ≥15 years old and domicile in Semarang. Samples were se-
lected by random sampling technique. Data was collected through an online 
questionnaire and analyzed using the Logistic Regression Test. The result of 
this research is known that there was a relationship between age, education, and 
occupation toward social distancing (p<0.05); sex, age, and education level to-
ward mask-wearing (p<0.05); age, education level, and occupation toward 
using hand sanitizer using (p<0.05) statistically. It can be concluded that com-
munity characteristics are related to COVID-19 preventive precautions. 

Keywords: COVID-19, characteristic, prevention. 

1 Introduction 

World Health Organization (WHO) since January 30th, 2020, established 
Coronavirus diseases (COVID-19) as a Public Health Emergency of International 
Concern (PHEIC) [1]. This is because COVID-19 is a public health event that is 
dangerous and raises health risks to other countries through the spread of disease 
internationally [2]. More than 2,804,796 confirmed COVID-19 cases and 182,100 
deaths by April 26th, 2020, in the world [3]. 

COVID-19 has spread to 186 countries, including Indonesia [4]. A total of 8,211 
positive cases were recorded with 1,002 cures and 689 deaths by April 25th, 2020, and 
these cases are predicted to continue increasing every day [5]. Since January 28th, 
2020, the relevant Ministries together with the National Disaster Management Agency 
(BNPB) set Indonesia in a state of emergency for the COVID-19 epidemic [6], so that 
efforts were made to immediately handle and prevent COVID-19 transmission so that 
the spread of the virus would not be more widespread. WHO has provided general 
guidelines for the prevention and treatment of COVID-19 that can be carried out by 
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affected countries [7]. Besides, WHO also encourages the public to take preventative 
precautions to reduce the spread of COVID-19 which is increasingly widespread [8]. 

Recommendations from WHO are also carried out by Indonesia, where Indonesia 
has begun to establish regulations and appeals to the public to take steps to prevent 
COVID-19. These efforts include working from home rules, learning from home, 
restrictions on community activities, the obligation to wear a mask when leaving the 
house, washing hands with soap, social distancing, the prohibition of gathering, 
restrictions on worship in places of worship, health protocols in public places, 
provision of facilities health for COVID-19, a rapid examination of COVID-19 in 
some areas, and so on [9].  

Prevention efforts are carried out in all parts of Indonesia, one of them is Semarang 
City. The city of Semarang is the region with the highest COVID-19 case in Central 
Java [10]. A total of 129 positive cases with 75 deaths and 30 cures [11]. Starting April 
27, 2020, the Semarang City established the implementation of Community Activity 
Restrictions (in Bahasa, Pembatasan Kegiatan Masyarakat: PKM). The intended PKM 
is in the form of restrictions on outdoor activities by everyone who lives in the 
Semarang City area  [12]. 

No vaccine to date requires COVID-19 treatment efforts, one of which is through 
non-pharmaceutical interventions and several mitigation strategies, one of which is 
community-based [13]. Effective community-based prevention and control play an 
important role in controlling COVID-19 in China [14]. This is because the community 
(human) is the host of COVID-19, in which the COVID-19 virus is transmitted 
between humans through direct or indirect contact with infected patients [15]. The host 
is one important component in the degree of public health so that the control and 
prevention of disease are closely related to the characteristics [16] and behavior of the 
community itself [17]. Host factors can include age, gender, lifestyle, genetic 
predisposition, education, professional status, personality. Determinants of individual 
position in the social hierarchy are the level of education, profession, and income [18]. 
Therefore we must know the characteristics of the community to develop prevention 
programs to be more effective. 

So from this explanation, it is necessary to develop research that examines the 
characteristics of the community in the prevention of COVID-19 as an effort to deal 
with COVID-19. This study aims to analyze the relationship of community 
characteristics to COVID-19 preventive precautions  

2 Method 

This study used a cross-sectional study. The independent variables were the 
characteristics of the community including age, sex, education, and occupation, while 
the dependent variables were COVID-19 preventive precautions in the form of mask 
wear, hand washing, hand sanitizer use, and social distancing. A total of 350 
Semarang citizens were selected to be sampled in this study with random sampling 
techniques with criteria:  people aged ≥15 years old and domiciled in the Semarang 
City during the COVID-19 pandemic (since March 2020 until Juni 2020). The 
existence of the COVID-19 pandemic required researchers to continue to do 
government advice by reducing contact with others, so that data collection is done 
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through an online questionnaire filled out by respondents online. Then, Data were 
analyzed by Logistic test on variables with categorical data scales and Mann Whitney 
Test on numerical data scale variables. 

3 Result  

A total of 350 people with predetermined criteria are willing to become 
respondents of this study by filling out an online questionnaire. Based on table 1 it 
can be seen that from 350 respondents, 30.9% were male. Most of the respondents 
(51.1%) were diploma/bachelor graduates and only 0.3% were not in school or 
graduated from elementary school. Meanwhile, 34.6% of respondents did not work, 
the highest number being in the occupational group. The average age of respondents 
who took the study was 34.41 years, with a minimum age of 15 years and a maximum 
age of 69 years. Standard intersection (SD) in the age group is worth 14.17.  

Table 1.   Frequency distribution of COVID-19 preventive precautions (n=350) 

Characteristic Frequency Percentage (%) 
Sex 

Men 108 30.9 
Woman 242 69.1 

Education level 
Not school or Elementary school 1 0.3 
High School 115 32.9 
Diploma/Bachelor 179 51.1 
Master or Doctoral 55 15.7 

Occupation 
Entrepreneurs 41 11.7 
Daily labors 8 1.3 
Employees 94 26.9 
Government Employees 85 24.3 
Farmers/Fishermen 1 0.3 
Not work 121 34.6 

Characteristic Mean Standard 
Deviation 

Age  (15 -69 years old) 34.41 14.17 
 
Table 2 shows the proportion of sex, education level, and type of community work 

in COVID-19 preventive precautions. Prevention of COVID-19 in this study is 
categorized into 4 categories, namely (1) social distancing actions, (2) actions of 
wearing masks when traveling out, (3) actions of washing hands, and (4) actions of 
using hand sanitizers. The results of this study can be seen in the following table. 
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Table 2.   The proportion of characteristic toward COVID-19 preventive precautions (n=350)  

Characteristics 

Preventive Precautions 
Social 
distancing 

Mask wearing Hand washing Hand sanitizer 
using 

No Yes No Yes No Yes No Yes 
Sex 

Men (%) 48 
(34.5) 

60 
(28.4) 

6 
(66.7) 

102 
(29.9) 

2 
(28.6) 

106 
(30.9) 

27 
(32.1) 

81 
(30.5) 

Woman  (%) 91 
(65.5) 

151 
(71.6) 

3 
(33.3) 

239 
(70.1) 

5 
(71.4) 

237 
(69.1) 

57 
(67.9) 

185 
(69.5) 

Education level  
Elementary/High School  
(%) 

20 
(14.4) 

96 
(45.5) 

7 
(77.8) 

109 
(32.0) 

3 
(42.9) 

113 
(32.9) 

38 
(45.2) 

78 
(29.3) 

Diploma/Bachelor/Master
/Doctoral  (%) 

119 
(85.6) 

115 
(54.5) 

2 
(22.2) 

232 
(68.0) 

4 
(57.1) 

230 
(67.1) 

46 
(54.8) 

188 
(70.7) 

Occupation 
Work (%) 104 

(74.8) 
84 
(39.8) 

3 
(33.3) 

185 
(54.3) 

4 
(57.1) 

184 
(53.6) 

35 
(41.7) 

153 
(57.5) 

Not work  (%) 35 
(25.2) 

127 
(60.2) 

6 
(66.7) 

156 
(45.7) 

3 
(42.9) 

159 
(46.4) 

49 
(58.3) 

113 
(42.5) 

 
As seen in the table above, in overall and quantity, there were more respondents in 

the COVID-19 preventive group than in the response group who did not prevent 
COVID-19. The proportion of men who did not do social distancing (34.5%) was 
greater than with the proportion of men who did social distancing (28.4%). In the 
education level group, respondents with Diploma/Bachelor/Master/ Doctoral educa-
tion level who did not do social distancing had a greater proportion (85.6%) compared 
to they did social distancing (54.5%). Meanwhile, in the working group, the propor-
tion of working people who did not social distancing (74.8%) was greater than the 
proportion of working people who did social distancing (39.8%).  

Then, for the proportion of men who did not wear masks when leaving the house 
(66.7%) more than the proportion of men who wore masks when leaving the house 
(29.9%). In the education level group, it is seen in a quantity that most have worn 
masks when leaving the house. Even so, the proportion of people with 
Elementary/High School education level who did not wear masks (77.8%) is greater 
than that of people with Elementary/High School education level who wore masks 
(32%). Whereas in the workgroup, the proportion of working people who wore masks 
when doing activities outside the home (54.3%) is greater than not wearing masks 
when doing activities outside (33.3%). 

In COVID-19 preventive precautions by washing hands, the number of respond-
ents in the education level group did hand washing more than the number of groups 
who did not wash their hands. Similarly, the proportion, men who washed their hands 
(30.9%) were greater than men who did not wash their hands (28.6%). The proportion 
of Elementary/High School graduates who did not wash their hands (42.9%) was 
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greater than the proportion of Elementary/High School graduates who washed their 
hands (32.9%). As with the workgroup, the proportion of working people who did not 
wash their hands (57.1%) was greater than the proportion of working people who 
washed their hands (53.6%).  

The proportion of men who did not use hand sanitizer (32.1%) was greater than 
the proportion of men who used hand sanitizer (30.5%). Meanwhile, in the education 
level group, the proportion of diploma/bachelor/master/doctoral graduates who used 
hand sanitizers (70.7%) was greater than the proportion of diplo-
ma/bachelor/master/doctoral graduates who did not use hand sanitizers (54.8%). The 
proportion of working people who used hand sanitizers (57.5%) is greater than the 
proportion of working people who did not use hand sanitizers (41.7%).  

Table 3.   The relationship between community characteristics with social distancing 

Characteristics Significance 
Prevalence 
Ratio (PR) 

Confidence 
Interval  
(95% CI) 

Sex 0.150 0.68 0.41 – 1.15 
Age (years) <0.01*  
Education level <0.01* 0.20 0.12 – 0.35 
Occupation <0.01* 4.49 2.80 – 7.20 

 *significant (p<-0.05) 
 
Based on the relationship table above it is known that the significance value (p-

value) in the age, education level, and occupation group were less than 0.05 
(p=<0.01). Then there was a relationship between age, education level, and occupa-
tion on COVID-19 preventive precautions by conducting social distancing. The 
prevalence ratio (PR) value of education level was 0.20, which means that the 
education level as a protective factor of social distancing behavior (PR<1). So, diplo-
ma/bachelor/master/doctoral graduates had the risk of not doing social distancing 0.2 
times than elementary/high school graduates. Meanwhile, the PR value of occupation 
was 4.49, which means people who had a job were 4.49 times more at risk of not 
doing social distancing than people who had no job.   

Table 4.   The relationship between community characteristics with mask-wearing  

Characteristics Significance 
Prevalence 
Ratio (PR) 

Confidence 
Interval 
(95% CI) 

Sex 0.036* 0.21 0.05 – 0.91 
Age (years) 0.006*  
Education level 0.004* 7.45 1.52 – 36.45 
Occupation 0.214 0.42 0.10 – 1.71 

*significant (p<-0.05)  
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The result of the analysis of mask-wearing is shown in table 2. There was a rela-
tionship between sex and mask-wearing in the community when leaving the house. 
Evidenced by the p-value <0.05 (p = 0.036). Because of the PR value of sex was less 
than 1, so sex as a protective factor of the mask-wearing. This means that women had 
the risk of not wearing a mask when going out 0.2 times compared to men. Besides, 
there was also a relationship between age and the behavior of wearing masks when 
leaving the house (p = 0.006). 

For education level, there was a relationship between education level and mask-
wearing in the community when leaving the house, with the p-value was 0.004. The 
PR value of education level was 7.45, so elementary/high school graduates had a 7.45 
times greater risk of not wearing a mask when going out than diplo-
ma/bachelor/master/doctoral graduates. Unlike occupation, there was no relationship 
between occupation and mask-wearing in the community because the p-value was 
0.214.  

Table 5.  Table 5.  The relationship between community characteristics with hand washing 

Characteristics Significance 
Prevalence 
Ratio (PR) 

Confidence 
Interval 
(95% CI) 

Sex 0.855 1.17 0.23 – 6.25 
Age (years) 0.464  
Education level 0.581 1.53 0.34 – 6.94 
Occupation 0.854 1.15 0.25 – 5.23 
 *significant (p<-0.05) 
 
In the type of prevention COVID-19, namely washing hands, can be seen in table 

6. There was no relationship between community characteristics (sex, age, education 
level, and occupation) and handwashing behavior. The significance values of all vari-
ables were more than 0.05.   

Table 6.   The relationship between community characteristics with hand sanitizer using 

Characteristics Significance 
Prevalence 
Ratio (PR) 

Confidence 
Interval  
(95% CI) 

Sex 0.679 1.12 0.65 – 1.96 
Age (years) <0.01*  
Education level 0.007* 0.50 0.30 – 0.83 
Occupation 0.011* 0.53 0.32 – 0.87 
 *significant (p<-0.05)   
 
Based on table 6, group of age, education level, and occupation had a relationship 

with hand sanitizer using in community, each p-value in sequence, i.e., <0.01, 0.007, 
and 0.011 (<0.05). So The PR value in education level was 0.50, so education level as 
a protective factor of hand sanitizer using. Same as occupation, the PR value was 
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0.53. It means that as a protective factor.  It can be concluded that diplo-
ma/bachelor/master/doctoral graduates had the risk of not using hand sanitizer 0.50 
times compared to elementary/high school graduates and people who did not work 
had a risk of not using hand sanitizer 0.53 times than working people.   

4 Discussion 

The World Health Organization (WHO) has advised the public to take precautions 
to prevent transmission of COVID-19. These precautions include washing hands with 
running water and soap or alcohol-based hand rub, keeping a minimum distance of 1 
meter, avoiding crowds, not touching the face area, closing the mouth when 
coughing/sneezing, staying at home and wearing a mask when leaving the house, and 
immediately go to the doctor if you experience symptoms of COVID-19 [8]. This 
action is important for all levels of society to minimize the risk of transmission and 
spread of the virus to a wider area [19].   

Information about COVID-19 prevention can easily be accessed through all media 
to increase public awareness about COVID-19 [20], [21]. However, information that 
can further change people's awareness and behavior can be influenced by several 
factors, one of which is age [22]. The results of this study show that age is associated 
with COVID-19 preventive precautions namely social distancing (table 3), wearing a 
mask when leaving the house (table 4), and using a hand sanitizer instead of water 
and soap (table 6) statistically, with a statistic the average age of the respondent is 
34.41. This can be interpreted as age as an individual factor to do COVID-19 precau-
tions. There is an explanation that supports the results of this study. A person's age 
will affect the knowledge they receive. In general, the more you age the individual 
development will increase according to your knowledge and also from the experience 
you have gained [18].  In addition to knowledge, abilities, and ways of thinking of 
individuals will also increase [23]. The maturity of individual thinking will affect the 
actions of these individuals towards events in their environment [24].  

Based on the analysis, gender also has a relationship with wearing masks when 
leaving the house. The behavior of wearing a mask when leaving the house is more 
done by women than men. Then it can be said that women are more obedient in taking 
COVID-19 precautions than men. According to WHO, in making risky decisions, 
men have more courageous behavior than women, including in matters relating to 
health [25].  

Meanwhile, there was also a relationship at the level of education to COVID-19 
preventive precautions including, social distancing, mask-wearing, and hand sanitizer 
using. The higher the individual's education, it will be related to the knowledge gained 
will be more extensive. This is because more and more information is received so that 
individuals have more knowledge than the lower level of education [26]. Education 
will also give a return on individual income, which income will provide convenience 
in getting wider health information and better health access [27].  

There was a statistically significant relationship between occupation and COVID-
19 preventive precautions, namely social distancing (table 3) and hand sanitizer using 
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in the community (Table 6). Social distancing is one of action to keep a distance from 
others to avoid direct contact such as staying at home and reducing outside activities 
[28]. However, in reality, some respondents did not do social distancing for various 
reasons. Most respondents leave the house to work and buy daily necessities in 
supermarkets, markets, and places to buy other household needs. Based on the result 
of collecting the data, occupations that were held among the 350 respondents in the 
study included employees, entrepreneurs, civil servants, fishermen, and day laborers. 
Some of them said that they were forced to leave home because of demands for work 
that could not be done at home.  

In line with research conducted in the United States, it was explained that low so-
cioeconomic status is associated with a lack of social distancing, where the socioeco-
nomic community is associated with income. Life needs that must be met force them 
to keep working and doing activities outside the home to earn income for survival 
[29]. This is also supported by the statement of the Ministry of Health of the Republic 
of Indonesia where the agency or work that provides services and community needs 
are not required to do work from home but still adhere to the health protocol [30]. So 
this is evidence that the type of work can be one of the community factors to take 
COVID-19 preventive precautions, namely social distancing. 

There was no relationship between community characteristics and hand washing. 
This was because almost all respondents claimed to always wash their hands with 
soap and running water (table 2). They said that washing hands with soap and running 
water is always before, during, and after the activity. This makes it possible that there 
is no relationship between the characteristics of the community with handwashing 
behavior because most people based on age, occupation, and education have under-
stood the importance of washing hands with soap and running water 

5 Conclusion 

The results of this study indicate that most people in Semarang City have taken 
COVID-19 preventive precautions including social distancing, wearing masks when 
leaving the house, washing their hands, and using hand sanitizers instead of water and 
soap. It can be seen that there is a relationship between age, sex, level of education, 
and type of work against COVID-19 preventive precautions. In more detail, there is a 
relationship between sex and age on behavior in wearing masks; age, master / doctor-
al education level, and type of work of farmers/fishermen on social distancing; and 
the age and type of occupation of farmers/fishermen on behavior in using hand sani-
tizers statistically. So there should be a COVID-19 control and prevention program by 
taking into account the characteristics of the people in each region. This is because in 
each region there are differences in the characteristics of the community so that the 
program is far more effective. 
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Abstract. To determine the effectiveness of FIFA 11+ kids as an injury preven-
tion program in male youth football players. In addition, this study will evaluate 
the implementation of FIFA 11+ as warming up and injury prevention for the 
youth football club. The quasi experimental and descriptive survey study design 
was conducted in this study. 24 football clubs in Semarang were observed and 
analyzed using interviews and questioner. From 24 football clubs, just 20 foot-
ball clubs have kid’s teams between the ages of 9 and 12 in January 2018-June 
2020. The total youth athlete is 980 kids. The average time each warming up is 
15-20 minutes. The rate of injury during a competition in each game base on 
how many athletes were injured was fifty. The coach age was sufficient for im-
plementing the program—the coach's license was also an active variable for the 
success injury prevention program in their athletes. 

Keywords: warming up, injury prevention, kids, football  

1 Introduction 

Football is the most popular sport worldwide [1]. The percentage risk of injury in-
cidence at football during matches was higher than in training [2]. Lower limb and 
thigh strain was common injury location and dominant muscle injury during tourna-
ment and training session [3].  

FIFA Marc makes protocol warming up called FIFA 11+ to reduce injury percent-
age [4]. Various research found a positive effect of the FIFA 11+ program to the ath-
letes [5][6][7][8]. The warming up program performed seven exercises for 15-20 
minutes [9]. The exercises are focus on three exercises for unilateral and dynamic 
stability on the inferior extremity, three exercises for whole body strength and one 
exercises for falling technique [9].  

The effectiveness of warming up the FIFA 11+ program was investigated. Numer-
ous studies found that the FIFA 11+ reduced risk of injury inferior extremity, en-
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hanced performance, and physical attributes in football players [4][5][6][8][9][10]. 
The program positively useful reduce injury rate of 20-50% in football players 
[11][12]. In Indonesia, a limited study about injury prevention focus on implementing 
FIFA 11+ in football clubs for youth football players. Therefore, this study aims to 
investigate the implementation of the FIFA 11+ warming up a program in Semarang 
football clubs for kids 9 to 12 years old.  

2 Methods 

A descriptive survey study design was conducted to assess the implementation of 
FIFA 11+ on Semarang city football clubs [13]. Twenty-four of football clubs in Se-
marang was recorded. The inclusion criteria were active football clubs and have a 
program for kids 9 to 12 years old, performed the training program minimum 2 times 
a week taken part as a participant in this study. 

Before data collection, an online webinar meeting held to define the FIFA 11+ 
program, warming up exercise protocol to injury prevention in athletes. One of the 
researchers as speakers and explain the application to the coach, and the others super-
vised the coach training program on football club was used. The coach understand 
which is FIFA 11+ warming up program and usual warming they usually did.  

Assessment for data collection, the coach asked to filled the questioner about the 
implementation of FIFA 11+ in youth football athletes. The warming up of FIFA 11+ 
exercise program was implemented during their coaching in 2018-2020. 

The FIFA 11+ is an extensive warm-up program with six running exercises at the 
starting and three exercises to activate the cardiovascular system at the finishing, and 
six specific preventive exercises especially on core and leg strength, balance and 
agility with three progressive levels for each exercise, as well as inferior extremity 
and trunk alignment cues, and it takes for 20-25 minutes’ complete program 
[4][6][8][14].   

Data were analyzed using the statistical package for the social sciences (SPSS) ver-
sion 20. For data analysis to describe the descriptive implementation program FIFA 
11+ in Semarang city Football clubs.  
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3 Results and Discussions 

There were on percentage of the active football clubs and have a program for kids. 

Table 1. Characteristic of Semarang city football clubs, n=24 

Variable Category Percentage 
Active football club 90% 
Non active football club 10% 
have a training program for kids 9 to 12 years old 83% 
The training program for kids > 3 years 83% 
The training program for kids < 2 year 17% 
The club ever join the tournament in 2018-2020 87.5% 
Followed the tournament > 6 times/year 62.5% 
Followed the tournament 3-5 times/year 30% 
Followed the tournament <2 times/year 8.5% 
The exercise frequency (> 3 times/week) 62.5% 
The exercise frequency 2-3 times/week 37.5% 
The rate frequency of injury in each tournament > 4 athletes 50% 
the rate frequency of injury each tournament 2-3 athletes 35% 
the rate frequency of injury each tournament <2 athletes 15% 
The duration of warm up program each training < 20 minutes 50% 
The duration of warm up program each training 10-20 minutes 45% 
The duration of warm up program each training < 10 minutes 5 % 
The coach applied FIFA 11+ on warming up 8.3% 
The coach applied usual warming up 91.7% 

Table 2. The percentage Club with kids’ football program n=980 

Kids Age Program in Semarang Football club Percentage 
9 years 24% 
10 years 29% 
11 years 24% 
12 years 22% 

Table 3. The age percentage of the Coach Semarang city football club n=80 

Age (year) Percentage 
< 25  20% 
25-35  35% 
35-45  35% 
>45 10% 
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Table 4. The Football Coach License n=80 

Name of License Percentage 
No license 13% 
D  67% 
C AFC 13% 
B 8% 
A AFC 0% 
Pro AFC 0% 
 
This study aimed to investigate the implementation of the FIFA 11+ warm-up inju-

ry prevention program on Semarang city football clubs. The study found that only two 
clubs which applied the FIFA 11+ warm-up program for injury prevention. The aver-
age coach age who applied the FIFA 11+ program was 24 years old.  

Based on data collection found that the majority of Semarang football clubs have a 
program for kids. The dominant kid age was ten years old. In this age, they were fol-
lowed tournament average seven times per year. Fifty percentage injury rate during 
the performance in the tournament. It is mean the coach not yet applied the FIFA 11+ 
warm-up injury prevention in training and before the competition.  

The FIFA 11+ program proved to reduce injury rates in youth, young, and adult 
football athletes [4][5][9][10][12][15][16]. The program also helps to enhance the 
strength and performance of football athletes [6][7][8][10]. The others advantage of 
FIFA 11+ studied found that the warm-up protocol program increases the agility, 
dynamic balance, and flexibility [17][18][19][20]. 

The numerous study proved the effective FIFA 11+ warm-up injury prevention 
program. The proved study results were a reason the football clubs suggested to fol-
low the program to reduce athletes from injury. 

4 Conclusion 

The football clubs which followed the FIFA 11+ warm-up program were minimum 
in Semarang city.  The coach age was sufficient for implementing the program—the 
coach's license was also an active variable for the success injury prevention program 
in their athletes. 
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Abstract. : Loss to follow-up (LTFU) of clients from antiretroviral therapy (ART) has a
great negative impact on the immunological benefits of ART, and increased acquired 
immune deficiency syndrome related morbidity and mortality. The purpose of this study 
was to analyze socio-demographic characteristics related to LTFU among HIV and AIDS 
patients in Semarang City. A case-control study was carried out at Hospitals and Primary 
Health Centre. Patients who did not take anti-retroviral for 3 months were defined as 
LTFU while those regularly take anti retro viral for 3 months became the controls. The 
total sample of the research were 134 respondents obtained by purposive sampling 
technique.  Chi square and logistic regression tests were performed to analyze factors 
associated with LTFU.  The multivariate analyses showed the most dominant factors that 
influence with LTFU was education level (OR = 6.27. 95% CI: 2.29, 17.09). Intervention
on literacy program should be emphasized to patients who are about to start and during
the ART program.

Keywords: Socio-demographic characteristics, Loss to follow up, Antiretroviral 
Treatment, HIV and AIDS.

1 Introduction

Human immunodeficiency virus (HIV) infection remains the leading cause of 
morbidity and mortality throughout the world. By the end of 2018, the World Health 
Organization (WHO) estimated that globally about 37.9 million people were living with HIV 
(PLHIV) and about 23.3 million (62%) of the PLHIV patients received antiretroviral therapy 
(ART) [1]. Antiretroviral therapy has significantly reduced mortality and improved the life 
expectancy of HIV infected patients but the success still critically depends on regular patient 
follow up [2].
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To accelerate epidemic control, the United Nations Joint Program on HIV/AIDS 
(UNAIDS) launched the 90-90-90 campaign in 2014. One of the targets was to achieve viral 
suppression among 90% of patients receiving ART by 2020. The other targets were ensuring 
that 90% of the people living with HIV know their HIV status and 90% of those who are 
diagnosed with HIV infection receive sustained ART [3].

Treatment as prevention studies have demonstrated effectiveness of ART in 
preventing new HIV infections [3],[4], [5], [6], therefore, increasing ART coverage has public 
health benefits including reduction of new HIV infections through reduced community viral 
loads [7].

Loss to follow up of clients from ART have a great negative impact on the 
immunological benefits of ART, increased acquired immune deficiency syndrome (AIDS) 
related morbidity, mortality and hospitalization and it also resulted in serious consequences 
such as discontinuation of treatment, drug toxicity, treatment failure due to poor adherence 
and drug resistance[8]. Thus, high rates of LTFU ART from treatment programs pose a 
serious challenge to program implementers and constitutes an inefficient use of scarce 
treatment resources[9].

Loss to follow-up (LTFU) defined as not taking ART refill for 3 months or longer 
from the last attendance for refill and not yet classified as dead or transferred-out [10]. The 
percentage of loss of follow up in the first year of ARV therapy is an indicator of the success 
of ART. WHO has a target loss to follow-up in the first year of treatment is <20% [11].  LTFU 
ART among HIV and AIDS patients associated with ART adherence is a problem in 
Semarang City. Report on HIV care and ART from Semarang City Health Office from 1995 –
2019, there were 924 PLHIV that LTFU (21%). 

Different studies showed that LTFU ART is associated with socio-demographic 
baseline factors like sex education [12], [13], age [12], [14] level of education [15], [16], [17],
[18], [19], marital status [20], [17], employment status [21], [22], [23], [24], distance from the 
health facility[10], [25], [21], [26].

Study at Dr. Kariadi Hospital in Semarang City by Rosiana in 2014 showed that 
factors related with patients who stopped ART were due to work or daily activities, lack of 
counselling and testing clinics, and lack of social support. [27]. Study at Dr. Sardjito Hospital 
in Yogyakarta Province in 2016 showed that occupation as students, distance between home 
and health services ≥10 km and the use of health insurance were factors that influenced LTFU 
[28]. Socio-demographic factors including accessibility to services are some of the predictors 
causing LTFU [29].

2 Method

Design of this study was observational with case-control study. The population was HIV 
and AIDS patients who were recorded in HIV care, support and treatment services at the 
primary health centers and hospitals in Semarang City, Central Java Province, Indonesia
during 2016-2018 period who adhered on ART and LTFU. Patients who did not take anti-
retroviral for 3 months were defined as LTFU while those regularly take anti retro viral for  3 
months became the controls.The study samples consisted of 67 cases and 67 controls. The 
sampling technique was purposive sampling. The independent variables of this study were
age, sex, marital status, level of education, employment status, distance from the health 
facility. The dependent variables of the study was HIV and AIDS patients who are loss to
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follow up of ART. Data collection was carried out by interviews using structured 
questionnaires. Univariate analysis was carried out to describe baseline socio-demographic 
characteristics of the study subjects using simple frequency distribution. Chi-squared tests 
were used to measure the significance of differences in socio-demographic characteristic 
between cases and controls. Multivariate analysis using a logistic regression was performed to 
identify factors associated with LTFU. The criteria for selection of variables possible for 
inclusion in multivariable analysis were based on p-value of less than 5%. The strength of 
association was measured using matched Odds Ratios (OR). 

3. Result

Table 1. Baseline of socio-demographic characteristics of study participants in Semarang City

Variables
Total Cases Control P-value

N % N % N %
Age in years
18-50 124 92,5 64 95,5 60 85,6 0,189
> 50 10 7,5 3 4,5 7 10,4
Gender
Male 89 66,4 44 65,7 45 67,2 0,855
Female 45 33,6 23 34,3 22 32,8
Educational 
Status
Low Education 81 60,4 56 83,6 25 37,3 0,000*
High 
Education

53 39,6 11 16,4 42 62,7

Employment 
status
Unemployed 61 45,5 19 28,4 42 62,7
Employed 73 54,5 48 71,6 25 37,3 0,000*
Marital Status 
Unmarried 92 68,7 43 64,2 49 73,1 0,264
Married 42 31,3 24 35,8 18 26,9
Distance from 
the health 
facility
≤ 5 kms 71 53,0 43 64,2 28 41,8 0,009*
> 5 kms 63 47,0 24 35,8 39 58,2
*Note: P-value <0.05 is considered significant

At the end of study most (92.5%) of study subjects were aged between 18–50 years and 
predominantly males (66,4%). Most of study subjects (60.4%) have low educational status.
For the employment, 54,5% were employed and 68.7% (n=92) were married. The majority 
distance from the health facility ≤ 5 km (53%;n=71). The majority (67,2%; n=45) of patients 
who were LTFU were also males.  
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When we compared cases with controls, the educational status (p=0.000), 
employment status (p=0.000) and distance from the health facility >5 kms (p=0.009) were 
significantly different between cases and controls. A higher proportion of LTFU individuals 
(83.6%) has less education (no education, primary and secondary education) compared to 
those who were still in care (16.4%). Higher proportion of LTFU individuals was employed
(71.6%) compared to those who were still in care (28.4%). Moreover, a higher proportion of
LTFU individuals live more distance from health facility (64.2%) compared to those who 
were still in care (35.8%) (Table 1).

Table 2. Dominant Socio-demographic characteristics associated with loss to follow up at 
Semarang.

Multivariat analysis OR 95% CI P-Value
lower upper

Educational Status

Low Education 6.270 2.299 17.098 0,000*
High Education
Employment status
Unemployed
Employed 0.250 0.099 .632 0,003
Distance from the health facility
≤ 5 kms 1.455 0.578 3.663 0,426
> 5 kms
* Note: P-value <0.05 is considered significant

As shown in Table 2, the results of the multivariat analysis showed that the low 
education has six times the odds of being LTFU compared to high education (OR = 6.27 (95% 
CI: 2.29 - 17.06)). Employed patients has 71% odds of being LTFU compared to those who 
were unemployed (adjusted OR = 0.25. 95% CI: 0.09, 0.63). Patients who lived ≤ 5kms from 
health facility has an adjusted odds ratio for LTFU of 1.45 (95% CI: 0.57-3.66), when 
compared to patients who lived > 5kms from health facility.

4. Discussion

4.1 Age

The results of the bivariate analysis showed that the LTFU aged range from 19-50 
years but not statistically significant. Age related to a person's psychological condition where
psychological factors greatly influence the continuation of ART. Motivation and one's own 
ability to behave adherently to access to ART are part of the psychological associated with 
young age [30]. Research at Dr Kariadi Hospital in Semarang showed that patients aged <30 
years influence the incidence of loss to follow up [27]. Research at the Amertha Clinic of the 
Kerti Praja Foundation, Bali, age <32 years affects loss to follow up [31].
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4.2 Gender

Gender is one of the factors associated with the occurrence of LTFU ART among 
people living with HIV and AIDS.The results of this research showed that LTFU ART 
patients were majority males (65,7%) although it was not statistically significant. LTFU ART 
was dominant in male [32], [33], [34]. Male patients were more prone to LTFU because they 
worked or often moved to other region [19], Male patients have variations in mobility and a 
higher risk of drug abuse that can disrupt with adherence to ART so they are more likely to 
becomeLTFU [17].  The condition is different for women who are more likely to visit health 
care facilities than men to get reproductive services and child health services [34]. Women
seek immediate care because they are the primary caregivers in the family and feel they have a 
greater responsibility to stay healthy. Men are more likely to experience loss to follow up if 
they have advanced disease, whereas women are more likely to lose to follow up if their CD4 
cell counts are high, this shows that loss to follow up in men is likely due to disease that gets 
worse or death [21].

4.3 Educational Status

Education is also associated with LTFU ART even though education is not in line with 
one's behavior. The results of the bivariate analysis showed that the LTFU ART patients were 
mostly has low education which statistically significant (p=0,000). The study found OR of 6,2 
means that a patient with low education has six times the odds of being LTFU ART compared 
to a patient with high education. This finding was similar with studies conducted in India ([17],
Africa [18] [19], Ethopia ([15]. Patients with low levels of education find it difficult to 
understand pre-counseling which includes information of HIV infection, treatment purposes,
risks and benefits of therapy, side effects, resistance and comprehensive adherence [35].
Education <16 years is significantly related to loss to follow up. The shorter the education time, 
the risk of LTFU is also greater. People with low education may have employment-related 
problems such as not having time to take a rest from work and clinic visits [36]. A retrospective 
observational study at primary health clinic in Masaka Uganda also showed patients with low 
education associated with higher LTFU, because patients might have difficulty reading text 
reminder messages and some communication, information and other educational materials in 
health facilities that emphasize the need for further care [37]. Patients who have low education 
are more likely to failure treatment because they do not understand treatment instructions and 
end in death [38].Thus, treatment failure was a significant predictor of survival or mortality in 
HIV patients taking antiretroviral drugs. 

4.4 Employment Status

This study found that employment status is related to the incidence of LTFU
(p=0,000). This study was obtained from respondents who were asked related to financial 
assistance to access health services and also the feasibility to obtain permission from the 
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employers to visit health facilities. These constraints caused the approval of PLWHA in 
accessing care services to be low and end up increasing LTFU.

The results of this study are consistent with studies in Ethiopia that showed 18.2% of 
HIV patients always skip treatment or do not take medication for busy reasons [22]. Likewise, a 
study in Kenya explained that 43.8% of HIV patients did not take medication due to busy work 
factors [21]. Study in Africa explains that LTFU was higher in someone who works every day 
through the day at work and does not have enough time to come to a health facility for follow 
up. Because of the nature of their work, they are also more mobile and do not have a constant 
workplace ending with LTFU [19].  Five LTFU patients (23.8%) said that they did not take 
ARV drugs because they were busy working and had workplaces outside the city so they could 
not visit the VCT clinic at RSUP Dr Kariadi [27]. Similarly, the Helen Bygrave et al cohort 
study in South Africa found treatment failure rates among migrant workers compared with the 
general population in the first year of treatment, with significant differences observed after one 
year. Mobility is recognized as the reason why patients became LTFU [39]. Study in Thailand 
showed that 48% of patients skipped taking drugs in the health service due to work factors and 
also they are ashamed to their supervisors and the workplace environment when they take 
ARV. So, work-related obstacles are one of the factors that cause them to disappear and skip 
doses in the use of ARV[23].

4.4 Marital Status

This study showed that not having partner is higher (64,2%) in the LTFU patients
but was not statistically significant. Patients who do not have a partner are more likely to
become LTFU because they do not have a support person that is negatively affected by HIV-
related stigma [40]. Patients who were unmarried and divorced are mostly LTFU compared to 
patients who were married [17]; [10]; [32]. Those without partners are less likely to have 
support system and are thus more likely to be negatively affected by HIV-related stigma and 
this has proven to be a barrier to adherence and retention in care and treatment [41] [42].

4.5 Distance from the health facility

This study showed distance of residence to health care facility was significantly 
associated with LTFU (p = 0.009). Majority of LTFU patients was live ≤5 kms from health 
facilities. There might be other factors that influence the occurrence of LTFU which related to 
daily activities. The result of this study was not in accordance with some of the studies which 
explain that longer distances from health facilities reduced client access because they have to 
spend more money and time for travel. Although most of HIV services are offered free of 
charge, indirect costs are a barrier to client retention in care. The same study also states that 
distance is a predictor of LTFU (> 5 km vs <1 km: aHR = 2.6 95% CI 1.9-3.7 with p <0.01) 
[40]. Other studies showed longer distances, long travel times and high transportation costs are 
the main barriers to access to HIV care ([25], [21], [26]. Longer distance to the clinic is 
defined by more than 5 kms (aHR = 1.25, 95% CI 1,001.55) [10]. Research in Nairobi- Kenya 
showed that patients who lived between 5 - 10 kms from the research clinic has a doubled 
increase in LTFU compared to those who were within 5 kms away (HR = 2.17; 95% CI: 1.09, 
4.34) [43].
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5. Conclusion
People living with HIV and AIDS who has low education was the major significant factor 

for LTFU in Semarang City. Focusing on counseling and education will help in increasing 
knowledge and awareness for HIV patients in adhering to the ART and taking medication 
according to the doctor's instructions. 
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Abstract. The social & physical distancing policies implemented by the gov-
ernment to prevent transmission of COVID-19 force school-age children to car-
ry out various activities at home. Quarantine demands and online models of 
learning had an impact on children's tendency to static patterns through sitting, 
playing gadgets, eating, and sleeping. They also neglecting important physical 
activities that must be carried out to maintain stamina, growth, and health sta-
tus, such as light exercise and sunbathe in the morning. The health status of stu-
dents was key to their productivity in the future. The purpose of the study was 
to analyze the compliance of students from doing physical activity during 
COVID-19 pandemic and various influencing factors. This is a quantitative 
study with a cross-sectional approach to 167 students who became the sample 
of the study. Data collected online with google-form in early May 2020. Data 
be analyzed with the rank-spearman test. As many as 61.7% of students have 
good levels of compliance in doing physical activities. Variables of family sup-
port, communication interactions, perceived comfort and physical health status 
were shown to be positively correlated with adherence in doing physical activi-
ties (p <0.05). Support and involvement of family members to jointly carry out 
physical activities on a regular basis could be done through intensive communi-
cation with parents to always invite and remind them. Health workers could 
monitor and evaluate it by involving the role of school teachers. 

Keywords:  Physical activities; Compliance; COVID-19 pandemic 

1 Introduction 

Until the beginning of July 2020, the cumulative number of COVID-19 cases in 
Indonesia reached 57,770 cases with a total of 2,934 deaths. Based on the data in the 
age group of 6-17 years old or in the school-age group, there was a positive COVID-
19 of 5.7% or around 3,293 people with a death of 0.6% or a total of 18 people.[1] 

This description indicates that the spread of COVID-19 that occurred in groups 
of school children could increase if prevention efforts were not carried out properly. 
Data at the Ministry of Health shows an increase in the number of new cases that 
continue to increase every day. To anticipate its transmission, the government issued 
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a Large-Scale Social Restriction (PSBB) policy as PP No. 21 of 2020 concerning 
Large-Scale Social Restrictions in the Context of Accelerating the Handling of 
COVID- 19 and Minister of Health Regulation No. 9 of 2020 concerning PSBB 
Guidelines. This policy is known as a form of social and physical distancing. 

The COVID-19 pandemic had a significant impact on many sectors of people's 
lives, one of which was the education sector. Physical distancing policy is also 
implemented in the educational environment through efforts to eliminate activities in 
schools. It aims to break the chain of transmission of the virus and struck the curve of 
COVID-19 cases. The Minister of Education and Culture issued Circular No. 4 of 
2020, one of which points to the educational activities in the Coronavirus Disease 
(COVID-19) emergency period carried out by online methods from home. This policy 
has implications for students’ learning activities that take place online from home. 

Based on data from the Ministry of Education and Culture, the total number of 
students from elementary to high school / vocational school and special school (SLB) 
is more than 44.6 million children, and more than 5 million are in Central Java.[2] All 
of these students must do distance learning with online methods that make children do 
more activities in the house and look at the gadget screen. Children cannot meet with 
friends and do physical outdoor activities. Surely this implicates the lack of outdoor 
activities, intensity exposed to sunlight, and social activities. 

Prolonged physical activity and inactivity are associated with negative physical 
and mental health outcomes, such as loss of muscle and cardiorespiratory fitness, 
weight gain, psychosocial problems, and even poor academic performance. During 
the pandemic, the prevalence of physically inactive students increased from 21.3% to 
65.6%. Screen time considerably increases during the total pandemic (average + 1730 
minutes, or about 30 hours per week). Evidence shows that physical activity provides 
protection from viral infections, especially among vulnerable populations.[3] 

Studies show that in the short term exercise can help the immune system find 
and deal with pathogens; and in the long run, regular exercise slows changes that 
occur in the immune system as we age, thereby reducing the risk of infection.[4] Lack 
of physical activity outdoor is also related to lack of body exposure to sunlight. Sun 
exposure helps the body make vitamin D naturally. Vitamin D can boost the immune 
system and help fight diseases, including heart disease, muscle sclerosis, flu, 
autoimmune diseases, and certain cancers.[5]  

Sedentary lifestyles tend to continue to expand in technologically advanced 
societies. Increased use of social media, has reduced the amount of time a teenager 
has to exercise. Based on a study of students of SMAN 6 Surabaya, the majority of 
respondents had relatively low exercise habits (52.6%) whereas, the intensity of using 
social media was high (57.1%). The high intensity of the use of social media is related 
to low exercise habits.[6] 

Therefore, governments, schools, health professionals, and parents need to 
be aware of severe situations and implement more effective physical activity 
interventions to minimize the negative impact of the COVID-19 pandemic on the 
health of children and adolescents.[3] 
 

531



532 

2 Material and Method 

This is a quantitative descriptive study with a cross-sectional approach. The 
study population was all school children in the province of Central Java as many as 
5,141,607 people (data for 2019). The sample size is 167 people with inclusion crite-
ria, namely children who live in Central Java province, aged 10-19 years, and are still 
in school or student status (elementary, junior high, and high school). The number of 
samples is determined based on the answers to the online questionnaire sent back. 
Determination of a minimum age of 10 years with consideration of the ability to an-
swer and understand all research questions. Exclusion criteria are respondents whose 
answers to the questionnaire are incomplete and / or unclear so they cannot be ana-
lyzed, and respondents who do not meet the inclusion criteria. 

Collecting data with closed questionnaire instruments using Google-form 
due to the COVID-19 pandemic situation and social & physical distancing policies 
that require staying at home so that face-to-face interviews are not possible. Data 
were collected in the early May 2020 period by distributing questionnaires to school 
children for 2 weeks. A total of 189 questionnaires were returned and after cleaning 
the data, 167 relevant data were obtained and followed up.  

The independent variables of the study include characteristics (age, sex, edu-
cation, and family status), knowledge, attitudes, perception of social distancing poli-
cy, perception of social impact, family support, perception of mental vulnerability, 
communication, comfort, and physical health status. The dependent variable is com-
pliance in carrying out physical activities as measured by indicators of sports activi-
ties and sunbathing in the morning. Data were analyzed univariately with frequency 
distribution and bivariate analysis with crosstables and rank-spearman correlation 
tests because the data were not normally distributed. 

 

3 Result and Discussion 

Table 1. shows that the majority of school children who were respondents 
included the early adolescent group (ages 11-15 years). The average age is 14.82 
years (SD 2.03) with the youngest age is 11 years and the oldest is 19 years. Most 
respondents were female and attended secondary school (SLTP and SLTA) with 
family status was not a JKN-KIS recipients. Most respondents have a good category 
for all variables even though the amount of proportion varies between variables. They 
also tend to be obedient to carry out physical activities routinely at 61.7%. Walking 
activities around residential areas and neighborhoods, cycling, helping to wash 
vehicles, and cleaning the house is a form of physical activity that is often done by 
school children during quarantine due to the COVID-19 pandemic. In addition, they 
also try to sunbathe every morning for 10-15 minutes according to the advice of 
health workers and the information they receive from the mass media and social 
media they have. Table 1 also shows that although the proportion of respondents in 
the good category is higher for all variables in this study, some variables show very 
small differences in the proportion of differences, namely the variable perception of 
mental vulnerability, perception of social impact and family support. 

532



533 

Table 1.   Characteristic of students who were the sample of the study 

 
NO VARIABLE CATEGORIES N % 
1 Age a. Early teenager (11-15 

y.o.) 
b. Older teenager (16-19 
y.o.) 

104 
63 

62.3 
37.7 

2 Sex a. Male 
b. Female 

60 
107 

35.9 
64.1 

3 Education a. Elementary School 
b. Middle School 
c. High School 

36 
53 
78 

21.6 
31.7 
46.7 

4 Family Status a. JKN/KIS recipients 
b. Not a JKN/KIS 
recipients 

23 
144 

13.8 
86.2 

5 Knowledge a. Low 
b. Good  

63 
104 

37.7 
62.3 

6 Attitude a. Low 
b. Good 

55 
112 

32.9 
67.1 

7 Perception to the issue of 
Social & Physical Distancing 

a. Low 
b. Good 

74 
93 

44.3 
55.7 

8 Perception to the social 
implication 

a. Great 
b. Low 

79 
88 

47.3 
52.7 

9 Family support a. Low 
b. Good 

78 
89 

46.7 
53.3 

10 Perception to the mental 
vulnerability 

a. Great 
b. Low 

83 
84 

49.7 
50.3 

11 Communication  a. Low 
b. Good 

72 
95 

43.1 
56.9 

12 Comfort a. Low 
b. Good 

74 
93 

44.3 
55.7 

13 Physically health-status a. Low 
b. Good 

43 
124 

25.7 
74.3 

14 Compliance with physical 
activity 

a. Low 
b. Good 

64 
103 

38.3 
61.7 

 
The low difference between the proportion of children with a perception of 

great mental vulnerability with a low indicates that the COVID pandemic raises two 
different dimensions of understanding. There are some children who feel depressed, 
confused, and stressed, but on the other hand, there are also children who feel happy 
because they can play freely and are not bound to go to school. The same relative 
condition also occurs in the perception variable of social impacts felt during the 
COVID-19 pandemic.  

Regular physical activity (such as walking, running, and exercising) increas-
es the cardiovascular functional ability and is beneficial in reducing the risk of chron-
ic diseases such as obesity, heart disease, stroke, type 2 diabetes mellitus, over nutri-
tion and depression. Therefore, physical activity must be carried out routinely and 
structured. Other benefits of physical activity include increasing endurance, strength-
ening muscles and bones, maintaining ideal body weight, and increasing fitness.[7] 
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On the other hand, physical activity can also reduce mental depression (stress), in-
crease self-confidence and a sense of responsibility, and help maintain optimal health. 

 Several studies prove that the current COVID-19 pandemic situation is causing 
anxiety in families and communities, including children as family members.[8] Anxi-
ety is mainly related to fear and risk of contracting the disease, and uncertainty when 
this situation ends. Prolonged anxiety can cause mental depression such as sleep dis-
turbance, fear of interacting with others, abuse of illegal drugs, and a decrease in the 
immune system which makes children more vulnerable to certain diseases. Komalasa-
ri's research in Padang also proved that anxiety is related to depression experienced by 
students.[9] 

Table 2. Cross-Tabulation Relationship of the Independent to the Research Variables 

 
 
No 

Independent Variable Compliance In Physical Activity P 
 Low Good  

N % N %  
1 Age 

a. Early teenagers (11-15 y.o.) 
b. Older teenager (16-19 y.o.) 

 
37 
27 

 
35.6 
42.9 

 
67 
36 

 
64.4 
57.1 

 
0.471 

 2 Sex 
a. Male 
b. Female 

 
24 
40 

 
40.0 
37.4 

 
36 
67 

 
60.0 
62.6 

 
0.712 

3 Education 
a. Elementary school 
b. Middle school 
c. High school 

 
10 
19 
35 

 
27.8 
35.8 
44.9 

 
26 
34 
43 

 
72.2 
64.2 
55.1 

 

4 Family status 
a. JKN/KIS recipient 
b. Not a JKN/KIS recipient 

 
8 

56 

 
34.8 
38.9 

 
15 
88 

 
65.2 
61.1 

 
0.964 

5 Knowledge 
a. Low 
b. Good 

 
24 
40 

 
38.1 
38.5 

 
39 
64 

 
61.9 
61.5 

 
0.517 

6 Attitude 
a. Low 
b. Good 

 
21 
43 

 
38.2 
38.4 

 
34 
69 

 
61.8 
61.6 

 
0.068 

7 Perception to the issue of Social & 
Physical Distancing 

a. Low 
b. Good 

 
 

27 
37 

 
 

36.9 
39.8 

 
 

47 
56 

 
 

63.5 
60.2 

 
 

0.778 

8 Perception to the social implication 
a. Great 
b. Low 

 
33 
31 

 
41.8 
35.2 

 
46 
57 

 
58.2 
64.8 

 
0.376 

9 Family support 
a. Low 
b. Good 

 
36 
28 

 
46.2 
31.5 

 
42 
61 

 
53.8 
68.5 

 
0.001* 

10 Perception to the mental 
vulnerability 

a. Great 
b. Low 
 

 
33 
31 

 
39.9 
36.9 

 
50 
53 

 
60.2 
63.1 

 
0.155 
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11 Communication 
a. Low 
b. Good 

 
37 
27 

 
51.4 
28.4 

 
35 
68 

 
48.6 
71.6 

 
0.005* 

12 Comfort 
a. Low 
b. Good 

 
34 
30 

 
45.9 
32.3 

 
40 
63 

 
54.1 
67.7 

 
0.011* 

13 Physically health status 
a. Low 
b. Good 

 
21 
43 

 
48.8 
34.7 

 
22 
81 

 
51.2 
65.3 

 
0.038* 

*Significant in p<0.05 with Rank-Spearman test 
 

The correlation test indicates that partially, the variables of family support, 
ongoing communication, amenities, and physical health status show a significant 
correlation with school children's adherence to physical activities because the p-value 
obtained from the statistical test is less than 0.05 (p < 0.05). The direction of the rela-
tionship is also positive. While the variable characteristics, knowledge, attitudes, poli-
cy perceptions, perceptions of social impact, and perceptions of mental vulnerability 
are not statistically related. These results also indicate that family support and ongo-
ing communication interactions have a very close relationship (see Table 2). 

Family support has been shown to be related to adherence to children in car-
rying out various exercises and other physical activities. Conceptually, family support 
can be divided into 4 dimensions, namely instrumental support, informational support, 
appreciation support, and emotional support.[10],[11] Social support in the form of 
facilitation of needs and facilities in various activities carried out by family members, 
informational support in the form of advice and clear explanations. Appreciation sup-
port can take the form of assessments of achievements and positive performance 
achievements generated as feedback, while emotional support can be in the form of 
feelings of sympathy, empathy, and care for the problems faced by family members. 

Social support provided by the family plays an important role in the physical, 
mental, and emotional development of children because of interpersonal relationships 
and interactions between family members that create very strong emotional bonds. 
Relationships between family members and emotional life influence each other in the 
family.[12]  The role of the family, especially parents, gives children the first experi-
ence and social adaptation in each of their behavioral practices, including the practice 
of maintaining physical health and fitness through sports and various other physical 
activities. The form of social support provided refers to the four dimensions, such as 
providing information, advice, direction, exchanging opinions when children are fac-
ing problems, the provision of sports equipment and facilities needed, involved in 
jointly doing sports, as well as providing time to listen to all his complaints. Other 
support can also be in the form of incentives and disincentives such as gifts for doing 
positive things and fines or penalties for doing negative things. 

Family as the smallest element of society occupies the main position which 
is fundamental in influencing the life of a child, especially in critical times. In es-
sence, the family is a container for the formation of the character, attitudes, and be-
havior, including in the behavior of maintaining physical and mental health status. 
These results are in line with research in Malang which proves that there is a positive 
relationship between family social support and the career maturity of junior high 
school students.[11] Larasati et al's research also indicate that family support contrib-
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utes to the development of children's psychology. Family support not only provides 
support for children but also other groups, such as the elderly group, as Atmaja & 
Rahmatika's research proves that family social support influences the motivation of 
the elderly group to maintain their health through physical activity.[13] Morrissey et 
al's study in the USA proves that family support and friend support are predictors of 
the increased activity and intensity of adolescents doing exercise.[14] Studies in Chi-
na also show that parental support for sports and physical activity is very important in 
promoting and facilitating the participation of school children in moderate-to-
vigorous physical activity (MVPA).[15] 

The COVID-19 pandemic situation, directly and indirectly, contributes to the 
health status of children, including school-age children. Although the risk of exposure 
to COVID-19 is lower in children, confusion over the situation and unclear family 
destinies have a major impact on children. The negative effects of school closure and 
the necessity of online learning models have the potential to make children anxious, 
stressed, depressed, and feel isolated from their environment. Changes in learning 
patterns from originally face-to-face directly to online-based trigger emotional vul-
nerability and discomfort. Hence, the role and support of parents, as well as other 
family members during the COVID-19 pandemic quarantine becomes the most im-
portant thing for children.[16] 

 For further information, communication interactions that are established be-
tween school children and family members, with friends, class teachers, and everyone 
in their environment contribute to the participation and compliance of various healthy 
physical activities. Communication interaction refers to the mechanism of delivering 
messages that can influence decision making. Communication also includes infor-
mation dissemination activities that can increase awareness, change attitudes and 
behavior, and motivate healthy behavior.[17] Poor communication results in misper-
ceptions, misinterpretations, and conflicts that result in poor compliance, including 
compliance with various physical activities by school children in a COVID-19 pan-
demic situation. Children will tend to remain in the room while sleeping, eating, 
watching TV, or playing gadgets which incidentally is a very small mechanism of 
motion.  

 School-age children need a lot of information in shaping the character of their 
soul. They tend to be easily influenced by something that is considered new and good, 
although not healthy. Therefore, groups of teenagers and school children are often 
easy targets for advertisements that tend to neglect health. Although lots of other 
communication strategies, the best communication strategy from parents and families 
towards children is exemplary. Being a role model, parents should give real examples 
of proper health behavior, one of which is carrying out physical activities to maintain 
fitness and endurance.[12] 

 Communications related to the patterns of relationships with others that include 
the process of interaction and its meaning. A person's character will be formed from 
ongoing interpersonal communication interactions. The purpose of interpersonal 
communication carried out in the family is to strengthen social relations between 
individuals in the family (family members), as well as a function of socialization in 
instilling values and norms that must be obeyed. The communication model can be in 
the form of verbal and non-verbal. Verbal communication forms are seen based on the 
use of language, intonation, tone, and volume during speech or dialect and dialect, 
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while non-verbal communication can be done through facial expressions, eye gaze, 
gestures, and appearance. Non-verbal communication models further strengthen ver-
bal communication.[18] Prabandari & Rahmiaji explained further that the habit of 
using mobile phones as a technology-based communication medium that is not well 
controlled by parents can reduce opportunities for direct communication between 
children and parents at home. The existence of this technology is a factor reducing the 
portion of direct communication that exists and can reduce the quality of communica-
tion (response, openness) of children to parents. The effectiveness of family commu-
nication is determined by the attitude of parents towards the use of smartphones.[19] 

 School-age children is a period where they seek and develop their personal iden-
tity. The process of finding identity is largely determined by the information it re-
ceives from various sources and media, especially from family at home, friends, and 
teachers at school and from the community in the surrounding environment. Immature 
psychological and mental development in adolescents has an impact on the inability 
to filter out all information received. Advances in web-based technology and the in-
ternet in social media provide unlimited space in the interaction of information and 
communication that can have negative implications for behavior. The rapid develop-
ment of information technology makes mass media a necessity and an important part 
of modern life. The mass media is able to provide information and knowledge that 
shape perception. The research of Sriyanto et al proved that the mass media influ-
ences assertive behavior and juvenile delinquency tendencies. This result is also in 
line with McQuail's opinion that the influence of the mass media is very strong in 
shaping behavior.[12] 

Other variables that also contribute to adherence to physical activity in 
school children are perceived dimensions of comfort and physical health status. The 
higher the comfort felt as the effect of various physical activities carried out will in-
crease compliance to more routinely do it. If the physical health status of the children 
is in top condition, they tend to increase their willingness and motivation to exercise 
and sunbathe in the morning, as suggested by health workers. These results are in line 
with the research of Alamsyah et al. Which proves that there is a positive correlation 
between physical fitness and physical activities undertaken by students of SMK 11 
Semarang City.[20] Romansyah et al's research also shows a relationship between 
perceived body image disturbance and sports activities undertaken.[21] 

  

4 Conclusion and Suggestion 

This study indicates that family support, ongoing communication, comfort, 
and physical health status show a significant correlation with schoolchildren's compli-
ance with physical activities. Family support has been shown to be related to child 
compliance — namely instrumental support, informational support, appreciation 
support and emotional support. The best communication strategy from parents for 
children is exemplary in doing exercises and many healthy activity. Support and in-
volvement of family members to jointly carry out physical activities on a regular basis 
could be done through intensive communication with parents to always invite and 
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remind them. Health workers could monitor and evaluate it by involving the role of 
school teachers. 
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Abstract. Blended learning is a combined teaching method between conven-
tional and modern technology-based. This study aim to investigate how is the 
response of students and teachers to the use of blended learning in physical ed-
ucation class. Three different blended learning designs in order to see which the 
best design for what physical education material, then each design was applied 
in lesson plans. Total participant in this study is 681 people. In-depth interview 
to physical education teachers and high school students in Semarang city was 
performed to collect the data. Regardless the design of blended learning, it takes 
together blended learning is applicable for physical education learning process 
as seen in the data that 89% of participant had agree and only 11% disagree. 
Blended learning has accepted very well both by students and PE teachers. 
Blended learning is acceptable in order to improve the quality of physical edu-
cation learning process. 

Keywords: blended learning; physical education; new normal. 

1 Introduction 

Technology development, which has continued to develop in recent years, re-
quires all parties to always update knowledge in any areas, including teaching meth-
ods in schools. This update aims to make students benefit maximally from the lessons 
provided, and to improve the quality of learning as a whole [1], because the scope of 
learning is unlimited so that students can learn anywhere [2]. 

Based on these facts, the combination learning model, which is currently known 
as blended learning, is considered suitable for improving the quality of learning. 
Therefore, this study aim to investigate how is the response of students and teachers 
to the use of blended learning in physical education class. 

ISPHE 2020, July 22, Semarang, Indonesia
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2 Materials and Methods 

Design of Physical Education Lesson Plans, we have developed three different 
blended learning designs in order to see which the best design for what physical edu-
cation material, then each design was applied in lesson plans. Blended learning de-
sign number one is by combaning instructional modalities (teacher demonstration 
with or without another instructor) and delivery media (video analysis, gaming 
and simulation, volunteer. Such as FF SetUp 270; Ncesoft Flip Bookmarker 2.8.1; 
QuizCreator; Screencast O Matic, etc.). Blended learning design number two is by 
combining instructional methods (recitation or drills and student report such as 
film or writing can be individual or group). Blended learning design number three 
is by combining online sources (google, youtube, etc.) and face to face instruc-
tions (usage of pre-test and post-test, case studies or problem solving, student 
oral report can be individual or group). More detail information about blended 
learning designs, see Table 1. below. 

 
Table 1.   Blended learning designs 

 
Participants, total participant in this study is 681 people (male students = 

283, female students = 398), they came from 9 different schools in Semarang 
Central Java, with variety ages: 14 years old = 1 participant, 15 years old = 70 
participants, 16 years old = 411 participants, 17 years old = 188 participants, 18 
years old = 8 participants, and >18 years old = 3 participants. 

Data collection, in-depth interview to physical education teachers and high 
school students in Semarang city was performed to collect the data. Addressed 
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questions was related to determine the level of IT literacy, their expectations for 
physical education learning, the availability of facilities in schools. 

Data analysis, to find the meaning in data which leads to derived knowledge, 
whereas eventually, data become useful information to make a decision is the main 
purpose of data analysis. In order to describe basic features (information) of the data 
in this study, and to emphasize the dominant variables, percentage analysis was used 
to interpret our primary data, then it is presented in graphical form, [3]. 

3 Result and Discussion 

Blended learning is a combined teaching method between conventional and mod-
ern technology-based. Blended learning has many advantages, including flexibility in 
terms of distance to learn and can provide opportunities for students to interact with 
teachers and other students [4]. In fact, it is able to provide the same learning out-
comes even beyond traditional teaching [5], [6], (Fig. 1.). Regardless the design of 
blended learning, it takes together blended learning is applicable for physical educa-
tion learning process as seen in the data that 89% of participant had agree and only 
11% disagree, (Fig. 2.). 

 

 
Fig. 1. Concept design of blended learning 

Benefits of blended learning are: 1) Besides it offers a public forum, the online 
resources are always there to help. 2) Every individual receives personalized teaching 
materials according to their learning needs. 3) Providing good environmental collabo-
rative for participants. 4) It offers better evaluation option of online assessment. 5) It 
is not only effective in the teaching duration but also reduces travel costs. Meanwhile, 
shortages of blended learning are the cost of infrastructure and devices, and depend-
ing on technology feasibility [7], [8].  
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Fig. 2. Blended learning is applicable for physical eduation 

How is the response of students and teachers to the use of blended learning in 
physical education class is answered by four indicators (Ease of using media; Ease of 
accessing media; Ease of operating media; User satisfaction) we have determined in 
this research. Blended learning has accepted very well both by students and PE teach-
ers, as it showed in the data (Fig. 3.) 93% of responses agree with the use of this new 
approach, and only 7% disagree. Surprisingly, BLD-01 continuously seems the better, 
more acceptable (agree: 33% disagree: 2%) followed by BLD-03 (agree: 30% disa-
gree: 2%), and BLD-02 (agree: 30% disagree: 3%). 

 

 
Fig. 3. The response of students and teachers about blended learning for PE 

Through blended learning methods students are able to increase their social sense 
towards peers through this learning method compared to traditional learning and full 
online learning [9]. This indicates that blended learning is able to combine traditional 
and online learning well [10] and can be classified ad educational innovation [11]. 
Moreover, blended learning also affecting students’s satisfaction positively as well as 
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the tutor’s role in problem-based learning [12]. Once students are exposed to tools 
that encourage their related knowledge on various capabilities, blended learning is 
able to improve student’s productivity. Blended learning allowed educators to be able 
identify strengths and weakness of their students [13] 

Another form of blended learning called Flipped Learning (FL) instruct students 
individually or in a group to watch online lectures prior to class, then interacting with 
peers and instructors where this engagement is happening in classroom learning activ-
ities [14]. A study conducted by Dankbaar, M. E. W. et al. in 2014, comparing a tradi-
tional teaching method and blended learning in training students showing that there 
was not different in learning results, students’ perspective was positive. However, 
blended learning students showing more confident regarding achievement in learning 
objectives[15]. Blended learning methods as manifestation of human-to-machine 
interaction showing capabilities to enhance learning processes [16]. Furthermore, 
although it is as modern evolution instructional technologies, blended learning still 
involving some aspects of human thought processes, [17]. Blended learning offers an 
effective and attractive teaching solution, leading to a significant reduction in costs. 

4 Conclusion 

This study found that blended learning is acceptable in order to improve the qual-
ity of physical education learning process in Central Java, Indonesia. This study pro-
vides three different designs of blended learning references to modify lesson plans of 
physical education class according to their (students and teachers) needs. 

 
Acknowledgments 

 A research and developments approach for improving physical education teacher 
professionality. Focus on blended learning to enhance the learning of physical educa-
tion in Central Java Province – Indonesia. This study was granted by International 
Council of Sport Science and Physical Education (Biennial Working Proggrame 
Grant 2019/2020). 

 

References 

[1] C. Williams, “Learning On-line: A review of recent literature in a rapidly 
expanding field,” J. Furth. High. Educ., vol. 26, no. 3, pp. 263–272, Aug. 2002, 
doi: 10.1080/03098770220149620. 

[2] A. R. Sari, “Strategi blended learning untuk peningkatan kemandirian belajar 
dan kemampuan critical thinking mahasiswa di era digital,” J. Pendidik. Akunt. 
Indones., vol. 11, no. 2, Dec. 2013, doi: 10.21831/jpai.v11i2.1689. 

[3] J. Lutabingwa and C. J. Auriacombe, “Data Analysis in Quantitative Research,” 
J. Public Adm., vol. 42, no. 528–548, 2007. 

[4] N. Vernadakis, M. Giannousi, V. Derri, M. Michalopoulos, and E. 
Kioumourtzoglou, “The impact of blended and traditional instruction in 

544



545 

students’ performance,” Procedia Technol., vol. 1, pp. 439–443, 2012, doi: 
10.1016/j.protcy.2012.02.098. 

[5] C. Chen and K. Jones, “Blended learning vs. traditional classroom settings: 
Assessing effectiveness and student perceptions in an MBA accounting course,” 
J. Educ. Online, vol. 4, no. 1, pp. 1–15, Jul. 2007, doi: 10.9743/JEO.2007.1.3. 

[6] B. F. Melton, H. Bland, and J. Chopak-Foss, “Achievement and Satisfaction in 
Blended Learning versus Traditional General Health Course Designs,” Int. J. 
Scholarsh. Teach. Learn., vol. 3, no. 1, Jan. 2009, doi: 
10.20429/ijsotl.2009.030126. 

[7] D. Muravlov, “Advantages and Disadvantages of Blended Learning,” Racoon 
Gang, 2018. [Online]. Available: https://raccoongang.com/blog/advantages-and-
disadvantages-blended-learning/. [Accessed: 01-Jul-2020]. 

[8] S. Chen and Y. Lu, “The Negative Effects and Control of Blended Learning in 
University,” in Proceedings of the 2013 the International Conference on 
Education Technology and Information Systems, 2013, doi: 10.2991/icetis-
13.2013.7. 

[9] A. P. Rovai and H. Jordan, “Blended learning and sense of community: a 
comparative analysis with traditional and fully online graduate courses,” Int. 
Rev. Res. Open Distrib. Learn., vol. 5, no. 2, Aug. 2004, doi: 
10.19173/irrodl.v5i2.192. 

[10] I. E. Allen, J. Seaman, and R. Garrett, Blending in: The extent and promise of 
blended education in the United States. 2007. 

[11] D. R. Garrison and N. D. Vaughan, Blended Learning in Higher Education. San 
Francisco, CA, USA: Jossey-Bass, 2007. 

[12] V. Woltering, A. Herrler, K. Spitzer, and C. Spreckelsen, “Blended learning 
positively affects students’ satisfaction and the role of the tutor in the problem-
based learning process: results of a mixed-method evaluation,” Adv. Heal. Sci. 
Educ., vol. 14, no. 5, pp. 725–738, Dec. 2009, doi: 10.1007/s10459-009-9154-6. 

[13] T. I. Oweis, “Effects of Using a Blended Learning Method on Students’ 
Achievement and Motivation to Learn English in Jordan: A Pilot Case Study,” 
Educ. Res. Int., vol. 2018, pp. 1–7, Nov. 2018, doi: 10.1155/2018/7425924. 

[14] J. Lee, C. Lim, and H. Kim, “Development of an instructional design model for 
flipped learning in higher education,” Educ. Technol. Res. Dev., vol. 65, no. 2, 
pp. 427–453, Apr. 2017, doi: 10.1007/s11423-016-9502-1. 

[15] M. E. W. Dankbaar, D. J. Storm, I. C. Teeuwen, and S. C. E. Schuit, “A blended 
design in acute care training: similar learning results, less training costs 
compared with a traditional format,” Perspect. Med. Educ., vol. 3, no. 4, pp. 
289–299, Sep. 2014, doi: 10.1007/s40037-014-0109-0. 

[16] R. Castro, “Blended learning in higher education: Trends and capabilities,” 
Educ. Inf. Technol., vol. 24, no. 4, pp. 2523–2546, Jul. 2019, doi: 
10.1007/s10639-019-09886-3. 

[17] C. Dziuban, C. R. Graham, P. D. Moskal, A. Norberg, and N. Sicilia, “Blended 
learning: the new normal and emerging technologies,” Int. J. Educ. Technol. 
High. Educ., vol. 15, no. 1, p. 3, Dec. 2018, doi: 10.1186/s41239-017-0087-5. 

545



Digital Media Habits among Parent of Preschool 
Child Aged 2-6 Years in Semarang City, Indonesia 

Tandiyo Rahayu1, Widya Hary Cahyati2, Lukman Fauzi3, Michael Yong Hwa Chia4, 
Terence Buan Kiong Chua 5, Hendri Hariyanto6, Anisa Wahyu Hardini7,  

Farida Nurjanati Hardanis8 

{tandiyorahayu@mail.unnes.ac.id1, widyahary27@mail.unnes.ac.id2, 
lukman.ikm@mail.unnes.ac.id3} 

 
Universitas Negeri Semarang, Semarang, Indonesia1,2,3 

Abstract. Excessive daily use in digital media can increase screen addiction, 
obesity, sedentary behavior, metabolic disorders, poor sleep, and eyesight prob-
lems. The aim was to know digital media habits among parent of preschool 
child aged 2-6 years in Semarang City, Indonesia. It was a cross-sectional de-
sign. Collected data were analyzed with a descriptive approach. Most digital 
media at home were television (540) and mobile devices (e.g., smartphones, 
tablets) (537). Otherwise, video game devices (e.g., console and handheld gam-
ing players, virtual reality headset) owned a few of them (50). Digital media use 
among parent of preschool child was more frequent on weekdays than week-
ends. The correlation of parents with digital media and interactions with chil-
dren in the weekday was 49.91%, and at the weekend was 57.37%. 

Keywords: digital media, habits, parent, preschool children. 

1 Introduction 

The utilization of digital technology is more associated with aggressive behavior, 
sleep problems, lack of physical activity, metabolic disorders, lack of attention, and 
obesity in preschool and school-age children [1]. The effect of the benefits of digital 
media must be greater than the impact of the harm caused to the holistic development 
of preschool children. Children tend to be passive when looking at a digital screen. 
Besides that, the use of digital media also contributed to increased physical activity 
and increased brain development [2]. Children's responses to supportive programming 
about increased physical activity are fun, designed for them, and encourage active 
participation after age 3 [3], [4]. Previous studies found that children who play video 
games actively can cause a mild to moderate increase in physical activity in a short 
period [5], [6]. 

Mobile device applications can be used to increase the physical activity of chil-
dren outside their room, explore the world, and stimulate brain growth [7]. Quality 
content provided by children by parents can connect directly with off-screen experi-
ences, increase physical activity, encourage active involvement with caregivers and 
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peers, and support creative and imaginative play according to their age [8], [9]. Re-
search in 2010 states that spending time watching commercial TV is significantly 
related to BMI and not related to watching TV time in non-commercial education 
[10], [11].  

A 2009 study where they measured body fat and physical activity in preschoolers 
was associated with higher TV viewing behavior and body fat and showed this rela-
tionship did not significantly change when various levels of physical activity were 
also involved [12]. The most commonly reported side effects are impaired metabolic 
function, cardiology, understanding of learning, neurocognitive development, listen-
ing, and eyesight [13]. The choice of commercial TV is supported by sedentary be-
havior, which also displays unhealthy food advertisements and helps encourage them 
to get used to snacking, which has an impact on excess food intake in children [14], 
[15]. 

In the last five years, few descriptive studies have been represented in several 
Asian countries, which state that the screen time experienced by children has a signif-
icant influence on mobile devices, televisions, laptops, and other forms of digital me-
dia before they are elementary school. Because much research is far behind under-
standing the use of digital media among preschoolers, more research is needed before 
this issue becomes focused and sharper. The purpose was to know digital media hab-
its among parent of preschool child aged 2-6 years in Semarang City, Indonesia 

2 Methods 

This research was a cross-sectional design approach. The study collects data about 
digital media habits among parent of preschool child aged 2-6 years in Semarang 
City, Indonesia. The tool used in this study is SMALLQ™. Surveillance of digital-
Media hAbits in earLy chiLdhood Questionnaire is an acronym for SMALLQ™ that 
is developed by the Singapore research team. This questionnaire is in the English 
language has been translated to Bahasa Indonesia under the procedures established by 
the World Health Organisation. This SMALLQ™ provides several questions regard-
ing the demographic state of the participants (highest education attained) and their 
parents (such as age, quality, and duration of digital media use). 

3 Result and Discussion  

Characteristics of respondent among parent of preschool child aged 2-6 years in 
Semarang City, Indonesia can be seen based on age and education level. At age, the 
average age of parents of children was 33 years 6 months. Characteristics of educa-
tion level of parents can be seen in the following figure. 
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Fig. 1. Highest education attained of parent. 

Based on the figure 1, it can be seen that there are no parents or guardians of chil-
dren who do not have formal education, parents with an elementary school education 
were 6 people, middle school ie junior high school and high school as many as 124 
people, diploma or academy and polytechnic education as many as 46, bachelor were 
157 people, and there were 25 people who were Masters or Doctor.  

 At the figure 2, most digital media at home of parent were television (540) and 
mobile devices (e.g.  smartphones, tablets) (537). Otherwise, video game devices (e.g. 
console and handheld gaming players, virtual reality headset) owned a few of them 
was (50).  Data digital environment at home of parent can be seen in the figure 2. 

 

 
Fig. 2. Digital environment at home of parent 
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Digital media devices such as (fixed screens (computers, televisions, laptops) and 
cellular screens (tablets, mobile devices, smartphones)) aimed at adults are now easily 
available for preschoolers, with or without sufficient supervision by parents [16]. 
Based on the figure 2, digital media mostly used were television and mobile devices. 
The use of digital media can have positive and negative impacts as well as brain de-
velopment, body metabolism, nutritional intake, sleep quality, physical activity, and 
social interaction for healthy growth [1].  

A systematic review in 2012 of the effect of watching TV and its impact on food 
consumption in children aged 2 to 6 years, stated that most of them reported negative 
effects by only watching TV for 1 hour/day [17]. The average having sedentary be-
havior among child between preschool age (2-5 years) were between 7 and 7.5 hours 
every day [18]. Consumption for watching television is most commonly found in 
children, where boys need the most television watching and playing video games, 
while girls use computers more than watching television [18]. 

Applications that can increase physical activity outside the room and be used to 
exploring the outside world are mobile devices [7]. Quality digital media loaded with 
quality content can support more active and imaginative play, encourage the active 
involvement of children with peers and caregivers, can connect screen experiences, 
and can stimulate brain growth [8], [9]. The intensity of the use of gadgets was high 
in 20% of preschool children during the weekday while almost doubling (39%) during 
weekend [19]. The impact of electronic devices in children's bedrooms was often 
associated with less consumption of sleep minutes per night, partly due to the effect of 
the suppression of the hormone melatonin [20]. 

Table 2.  The average time of parent’s activity using digital media 

No. Activity Average time in the weekdays Average time in the weekend 
1 Work 2 hours 24 minutes 53 minutes 
2 Entertainment 1 hour 8 minutes 1 hour 24 minutes 
3 Social Networking 1 hour 24 minutes 1 hour 24 minutes 
4 Personal Development 1 hour 4 minutes 1 hour 2 minutes 

 
The average time of parent’s using digital media on weekday (Monday-Friday) 

was 1 hour 13 minutes, meanwhile on weekend (Saturday and Sunday) was 1 hour 11 
minutes with the usage detail on the table above. Experts says that the maximum time 
for social media usage is 30 minutes in a day, thus can lead to significant improve-
ment in well-being [21]. The results shows that parent’s activity on social media is 
exceed from the time limit. 

Parents sedentary behaviour associated with sedentary behaviour in children, 
weekends has stronger significant association observed than on weekdays. In the re-
sult, prents has higher amounts of screen time at weekdays than on weekend. Study 
shows that higher parent’s screen time was associated to children screen time, and the 
BMI of parent’s also associated to children BMI [22]. Intuitively, comparing on 
weekend than weedays, all members of families with preschool children spend more 
free time together and share more activities [23]. Intervention to decrease parents 
screen time was needed to reduce sedentary habit and to promoting healthy weight on 
family. 
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Based on the correlation of parents/guardians with digital media and interactions 
with children, on weekday (Monday-Friday) as many as 49.91% are used by par-
ents/guardians to interact with children. As for the weekend (Saturday and Sunday) 
the average time parents/ guardians of children who are used to interact with children 
as much as 57.37%. This shows that parents/guardians of children interact a lot like 
interactions with children when playing digital media on weekends rather than on 
weekdays. 

The relationship between parents and child in screen time was stronger at week-
ends compared weekdays. The self-efficacy of parents towards limiting screen time 
and relationships with children illustrates that screen time on weekdays and weekends 
has a significant inverse correlation [24]. In line with previous research, the result 
show about the relationship of parent and child in screen time stronger at weekends 
than on weekdays [25]. Habits related to energy balance such as sedentary behavior 
and physical activity in children allow a variety of influencing variables such as the 
different parents behavior on weekdays and weekends ie on weekends parents might 
be closer to their children and engage in various stimulating behavior on improving 
health activities such as applying parents rules to watch TV, screen time, and doing 
physical activities between parents and children [24]. 

4 Conclusion   

Most digital media at home of parent were television and mobile devices (e.g.  
smartphones, tablets). Otherwise, video game devices (e.g. console and handheld 
gaming players, virtual reality headset) owned a few of them. The duration for par-
ents’ usage of digital media on weekday was more frequent than on weekend. The 
interactions of parents with children when playing digital media was stronger or much 
more on weekends than on weekdays. 
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Abstract. The purpose of this study is to analyze the effects of cardio exercise 
and tabata method on body weight, body fat, and physical fitness. This study 
applied experimental design with pretest and posttest. A total of 27 respondents 
were all males and had BMI over 25.0 (overweight and obese). They were then 
divided into 3 groups: control (K1), cardio group (K2) and Tabata group (K3), 
each consisting of 9 individuals. K1 did not receive any intervention. While K2 
and K3 were received six-weeks interventions, three times per week. K2 per-
formed jogging and skipping training at 55% - 70% HRmax during 40-minutes. 
While K3 performed squat trust and skipping 8 sets at 90%-95% HRmax. There 
were significant differences between groups for all body composition measures. 
In conclusion, Tabata method represents an effective way in reducing body 
weight and body fat, but it is no better than cardio exercise in improving physi-
cal fitness. 

Keywords: cardio; tabata; obesity; fat; body weight; fitness 

1 Introduction 

In Indonesia, the problem of overweight and obesity is a major health problem 
especially for students. The tendency for overweight and obesity in some people is 
closely related to diet, social status, and imbalance in body activity and food con-
sumption. Obesity or over weight occurs when the body becomes fat (obese) due to 
the buildup of adipose, which is a special fat tissue that is stored excessively by the 
body. The amount of energy consumption from digested food exceeds the energy used 
for metabolism and physical activity [1]. Obesity is characterized by a body mass 
index (BMI) value above normal (≥25 kg / m2) between the 95th percentile on the 
growth curve, according to age and sex [2][3]. 

Cardio or often called aerobic exercise is the easiest and cheapest type of exercise 
that provides health for our bodies, especially for heart health and fitness[4]. There 
are several types of cardio exercises that we already know together such as running, 
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jogging, gymnastics, cycling and swimming [5]. The great benefits of cardio exercise 
to increase fat burning in the process of weight loss and to increase body fitness 
[6][7]. According to Andini (2016), the most effective type of exercise for weight loss 
is aerobic exercise with a long period of time between 20-60 minutes with an intensity 
of 65% -75% maximum heart rate [8]. 

Maybe we already know or hear that cardio training with low or moderate inten-
sity in a long time (> 45 minutes) can burn body fat and improve fitness. This is true, 
but there are still other techniques that are more effective and efficient, do not require 
a long time but provide satisfying results. The technique is Tabata Training which is a 
training exercise introduced by Izumi Tabata in 1996 based on a 2: 1 ratio for training 
work time and rest time [9] 

Through tabata training a trainer can improve one's physical condition and pro-
vide an evaluation (evaluation) of the shortcomings and progress of the training pro-
cess. The advantages of tabata training include burning fat, increasing athlete's me-
tabolism during and after training, effective and efficient in its implementation, im-
proving anaerobic and aerobic systems and can be used for various activities [10]. 
The Tabata method is a method that utilizes the ratio between exercise and rest (paus-
es with high intensity). In practice, this training method lasts for 4 minutes with de-
tails of the time of sports activities within 20 seconds and 10 seconds (2: 1) for rest 
periods, and is repeated until those 4 minutes have expired [11]. 

Emphasized by other studies that Tabata training is another type of exercise that 
is considered to be able to contribute in increasing speed and VO2max, Tabata train-
ing is a method that utilizes the ratio between exercise and rest (pauses with high 
intensity). In practice, this training method lasts for 4 minutes with the breakdown of 
the time of sports activities within 20 seconds and 10 seconds for rest periods, and is 
repeated until those 4 minutes have expired [12]. 

Tabata training is one of the HIIT (High Intensity Interval Training) training 
methods [9]. HIIT is a type of training with high intensity in each session, with speed 
or training load in a very short time [13]. HIIT exercises conducted with an intensity 
of 90-95% for 6 weeks can increase VO2 max, decrease body fat percent and body 
mass index [14]. HIIT training is highly recommended for people with sedentary life-
style, overweight, obesity and young adults [15]. Tabata exercises which include high 
intensity exercises can increase aerobic capacity, improve body composition, burn 
calories and fat, and increase excitatory threshold of lactic acid [11].  

For the above description, the authors are interested in conducting research on the 
effect of cardio and tabata exercises on decreasing body fat, weight and increasing 
fitness. 

2 Material and methods 

Type of this research used experimental type. The research design used the pre-
test-postest group design.  
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Fig. 1. Research design 

Notes : 
P : Population 
S : Sample  
O1 : pre-test  
K1 : Group 1 
K2 : Group 2 
K3 : Group 3 
O2 : post test 
X : Treatment  
a : Cardio exercise 
b : Tabata exercise 
c : Control 

 
The respondents of this research were students majoring in Health and Recreation 

Education Faculty of Physical Sciences and Sport Sciences IKIP Budi Utomo Malang 
with criteria for male sex, body weight between 55-70 kg, age between 18-22 years, 
having an overweight or obese body mass index (BMI), not under doctor's or postop-
erative care 6 months before the study, not having a serious muscle injury, no history 
of cardiovascular disease. They were then divided into 3 groups, the control group 
(K1), cardio exercise group (K2) and tabata exercise group (K3). By using federer 
formula (t – 1) (r – 1)  ≥ 15, a total of 27 respondents are obtained. Each consisting of 
9 individuals per groups [16]. 

Data was collected by conducting 2 tests, namely pretest and post test. Pretest 
and posttest data collection was done by measuring body weight, fat percentage and 
physical fitness. Body weight was measured by weight scales. Percentage of fat 
measured is subcutaneous body fat in the triceps, biceps, subscapules and suprailiaca. 
Fat percentage was measured using a skinfold caliper. Then for physical fitness was 
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measured by conducting cooper running tests as far as 2.4 km and then the traveling 
time is calculated.  

The treatment given to each group is different. The exercise treatment was given 
18 times with the provisions 3 times a week for 6 weeks. For the control group (K1), 
only completed pretest and posttest and did not receive any intervention. For the car-
dio training group (K2), they were given a jogging exercise treatment for 8 meetings 
and skipping exercise for the next 8 meetings. Cardio exercise done for 40 minutes 
with moderate intensity (65% -75% DN max). For the tabata training group (K3), they 
were given squat trust and skipping exercise for 20 seconds of exercise and 10 se-
conds of rest for 8 sets. Exercises carried out for 20 minutes at intervals of 1 minute 
each set.  

Data analysis in this research used descriptive test, normality test, manova test 
and LSD test with the help of SPSS 20 series. 

3 Result 

3.1 Descriptif statistic 

Table 1. Deskriptif statistic (mean±SD) and homogenity test of pretest dan posttest all variables 

Variable Mean ± SD body weight (kg) p 
(sig) Control Cardio Tabata 

Body 
Weight (Kg) 

Pretest 79,78 ± 2,54 81,22 ± 5,49 79,33 ± 4,79 
0,11

8 

Post test 79,67±2,92 78,33±2,91 74,78±5,07 
0,29

9 
Δ Body weight 
(Post test – pretes) 

-0,11±1,27 -2,89±1,61 -4,56±1,88 
0,48

9 
Percentage 
of Fat 
 (%) 

Pretest 
84,78 ± 16,57 85,33 ± 8,34 85,00 ± 10,21 0,21

4 

Post test 
85,00±17,89 80,22±9,71 77,33±9,79 0,34

7 
Δ Fat (Post test – 
pretes) 

0,22±2,39 -5,11±2,32 -7,67±2,65 0,63
7 

Physical 
fitness 

Pretest 
14,78 ± 1,11 14,26 ± 0,98 14,52 ± 0,93 0,52

0 

Post test 
14,65±0,98 13,30±1,07 12,87±1,00 0,99

7 
Δ Physical fitness 
(Post test – pretes) 

-0,13±0,46 -0,96±0,63 -1,65±0,77 0,62
0 

 p>0,05 shows homogeneous variable data 
  

Homogenity test of body weight both pre-test and post-test in all groups showed 
significant results. This is evidenced by the pre-test value (p = 0.118) and post test (p 
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= 0.299) and delta body weight (p = 0.428). So it can be concluded that all body 
weight data are homogene. 

 
From the mean body weight pre-test measurements, the results in the control 

group were 79.78 ± 2.54 kg, the cardio group was 81.22 ± 5.49 kg and the tabata 
group was 79.33 ± 4.79 kg. Then after the treatment carried out a post test and ob-
tained almost the same weight results in the control group by 79.67 ± 2.92 kg, de-
creased in the cardio group by 78.33 ± 2.91 kg and the tabata group by 74.78 ± 5, 07 
kg. Descriptive test results are presented in the figure 2.  

 

 
Fig. 2. Body weight diagram of control, cardio and tabata group 

 
Fat homogeneity test both pre-test and post-test in all groups showed significant 

results. This is evidenced by the pre test values (p = 0.214) and post test (p = 0.347) 
and fat deltas (p = 0.637). So it can be concluded that all fat data are homogeneous. 

From the average pre-test measurement of fat, the results obtained in the control 
group were 84.78 ± 16.57, the cardio group was 85.33 ± 8.34 and the tabata group 
was 85.00 ± 10.21. Then after the treatment was carried out post test and obtained 
almost the same fat results in the control group by 85.00 ± 17.89, decreased in the 
cardio group by 80.22 ± 9.71 and the tabata group by 77.33 ± 9.79. Descriptive test 
results are presented in Figure 3 
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Fig. 3. Percentage of fat diagram of control, cardio and tabata group 

 
 Homogeneity test of physical fitness both pre-test and post-test in all groups 

showed significant results. This is evidenced by the pre test (p = 0.520) and post test 
(p = 0.997) and the fitness delta (0.620). So it can be concluded that all fat fitness data 
are homogeneous.  

 From the mean pre-test physical fitness measurement, the results obtained in the 
control group were 14.78 ± 1.11, the cardio group was 14.78 ± 1.11 and the tabata 
group was 14.52 ± 0.93. Then after the treatment was carried out post-test and ob-
tained almost the same fitness results in the control group by 14.65 ± 0.98, increased 
in the cardio group by 13.30 ± 1.07 and the tabata group by 12.87 ± 1.00. Descriptive 
test results are presented in Figure 4 

 

 
Fig. 4. Physical fitness diagram of control, cardio and tabata group 
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3.2 Normality Test 

 
The next step is to test data normality using the Shapiro Wilk test. 

Table 2. Result of Normality test 

Variable 
Group p (sig) 

Control Cardio Tabata 

Body weight 
Pre 0,755 0,602 0,230 
Post 0,162 0,914 0,191 

Percentage of fat 
Pre 0,316 0,344 0,308 
Post 0,309 0,639 0,831 

Physical fitness 
Pre 0,458 0,161 0,911 
Post 0,615 0,186 0,849 

p>0,05 shows normal distribution data  
 

From the results of normality test data on body weight, fat and fitness it was 
found that all data were normally distributed p> 0.05, both the control group, the fat 
group and the tabata group. 

3.3 Manova Test 

The result of the manova test can be seen in table 3. 

Table 3. Test of Between-Subjects Effects 

Variabel P (sig) 
Body Weight  0,000 
Fat 0,000 
Physical Fitness 0,000 

P<0,05 shows significant different 
 

 Table 3 shows the results of weight, fat and fitness differences between the con-
trol, cardio and tabata groups. The results of the analysis showed that cardio and 
tabata exercises significantly affected body weight as indicated by the value of p = 
0,000 in the control group, cardio and tabata. In addition, cardio and tabata exercises 
significantly affected fat as indicated by p = 0,000 and fitness with p = 0,000 in the 
control, cardio and tabata groups. 

3.4 Post Hoc Test 

The post hoc test in this study used LSD test. The result of LSD test can be seen in 
table 4. 
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Table 4. The result of post hoc test 

Variable Group P (sig) 

Body weight 
Control 

Cardio 0,001 
Tabata 0,000 

Cardio Tabata 0,038 

Fat 
Control 

Cardio 0,000 
Tabata 0,000 

Cardio Tabata 0,037 

Physical fitness 
Control 

Cardio 0,011 
Tabata 0,031 

Cardio Tabata 0,130 
P<0,05 shows significant different 

 
The results of LSD test on the body weight variable showed that there were sig-

nificant differences between the control group and the cardio group (p = 0.001) and 
the control group with the tabata group (p = 0,000) and the cardio group with the 
tabata group (p = 0.038). 

While the LSD test on fat variables showed significant differences between the 
control group and the cardio group (p = 0,000) and the control group with the tabata 
group (p = 0,000) and the cardio group with the tabata group (p = 0.037). 

Then the LSD test on the fitness variable showed a significant difference be-
tween the control group and the cardio group (p = 0.011) and the control group with 
the tabata group (p = 0.031). But in the cardio and tabata groups there was no signifi-
cant difference indicated by the value of p = 0.130. 

4 Discussion 

4.1 Effects of cardio and tabata exercises on body weight 

Based on the results of research and analysis of data on body weight, the aver-
age pretest body weight of the control group was 79.78 ± 2.54 kg, the cardio group 
was 81.22 ± 5.49 kg and the tabata group was 79.33 ± 4.79 kg . Then the posttest 
results found that the mean was almost the same in the control group by 79.67 ± 2.92 
kg, decreased in the cardio group by 78.33 ± 2.91 kg and the tabata group by 74.78 ± 
5.07 kg (see table 1 and figure 2). From these results the difference in body weight 
was then sought at the pre-test and post-test in each group. Then an LSD test was 
performed between the cardio and control groups and also obtained a significant value 
(p = 0.001) on the weight variable. This shows that there are significant differences in 
body weight after doing cardio training between the control group and the cardio 
group. 

In this study, cardio training is done by jogging and skipping with an intensity 
of 55% - 70% of the maximum pulse rate. Based on the intensity of the exercise per-
formed, it is included in the moderate intensity [17]. Exercise in general contributes to 
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weight loss and maintenance. Moderate intensity exercise and long duration (150 
minutes per week) can reduce and maintain weight better in the long run [18]. Pet-
rofsky (2006) states that long-term exercise training can reduce weight, fat, systole 
and diastole blood pressure and pulse [19]. Utomo in his research also stated that 
aerobic exercise can prevent obesity, build muscle, improve muscle tone and reduce 
body fat and cholesterol levels in the blood so that it can lose weight [20]. From these 
various opinions there is a concordance between the results of this study with the 
above theory that aerobic exercise with moderate intensity can reduce and maintain 
ideal body weight. by 79.67 ± 2.92 kg, decreased in the cardio group by 78.33 ± 2.91 
kg and the tabata group by 74.78 ± 5.07 kg. 

Based on the results of this study, the mean body weight decreased after tabata 
training from 79.33 ± 4.79 kg to 74.78 ± 5.07 kg (see table 1 and figure 2). LSD test 
results also showed that there were significant differences in body weight after doing 
tabata exercises between the control group and the tabata group (p = 0.038). These 
results are in accordance with the research bucket (2013) that tabata exercises which 
include high intensity exercise can increase aerobic capacity, improve body composi-
tion, burn calories and fat, and increase the excitatory threshold of lactic acid [11]. 

Tabata training is one of the HIIT (High Intensity Interval Training) training 
methods [9]. HIIT is a type of exercise with high intensity in each session, with speed 
or training load in a very short time[13]. HIIT exercises performed with an intensity 
of 90-95% for 6 weeks can increase VO2 max, decrease body fat percent and body 
mass index [14]. HIIT training methods have advantages such as a very short time, 
flexible and can cause the effects of injury to the musculoskeletal system very little. 
HIIT training is highly recommended for people with sedentary lifestyle, overweight, 
obesity and young adults [15]. 

HIIT training causes burning more calories compared to other exercises, espe-
cially after exercise. After a training period called "EPOC" which is a condition of 
excess oxygen after exercise. This mass lasts for 2 hours after exercise where the 
body stores more energy and uses it more. Because HIIT training is naturally very 
heavy, EPOC suppresses up to 6-15% more calories (energy expenditure) expended 
during exercise [21]. 

The best strategy for balancing energy, or making a negative energy balance in 
obese people is to increase energy expenditure. Increased energy expenditure can be 
done by increasing physical activity. Exercise and physical activity will increase en-
ergy expenditure by breaking down the body's main energy such as glycogen and 
triacylglycerol which will cause weight loss. Physical activity specifically stimulates 
the process of glycogenolysis in muscles and liver, glycolysis, oxidative phosphol-
piration in muscles, oxidation of fatty acids in muscles, lipolysis in adipose tissue and 
the citric acid cycle [22]. 
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4.2 Effects of cardio and tabata training on fat 

Based on the results of research and analysis of data on fat, the mean pretest fat 
of the control group was 84.78 ± 16.57, the cardio group was 85.33 ± 8.34 and the 
tabata group was 85.00 ± 10.21. Then after the treatment was carried out post test and 
obtained almost the same fat results in the control group by 85.00 ± 17.89, decreased 
in the cardio group by 80.22 ± 9.71 and the tabata group by 77.33 ± 9.79. (see table 1 
and figure 3). From these results, the difference between fat in the pre-test and post-
test in each group was searched. Then the LSD test between the cardio and control 
groups also obtained a significant value (p = 0,000) in the fat variable. This shows 
that there are significant differences in fat after doing cardio exercises between the 
control group and the cardio group. 

The results of the study by Fisher et al. (2015) in obese and obese men showed 
that there was a significant decrease in body fat percent in subjects who were given 
moderate and severe intensity exercise [23]. The results of other studies in adolescents 
who indicated obesity by Buchan et al. (2011) also showed a decrease in body fat 
percent after doing moderate intensity exercise [24]. 

Physical activity suitable for reducing excess fat is activity in the form of endur-
ance training or low intensity endurance. Endurance training is an activity that re-
quires a long duration of time and low intensity, for example doing aerobics with low 
intensity, brisk walking, jogging, and cycling. Aerobics is a sport that if properly and 
properly developed can increase the level of physical fitness for the culprit [25]. 

Cardio training, also called aerobic exercise, is an exercise that uses energy de-
rived from combustion with oxygen [26]. The effect of aerobic exercise is cardi-
orespiratory fitness, because the exercise is able to increase oxygen uptake, increase 
the capacity of the blood to carry oxygen and the pulse becomes lower during rest or 
activity. Other benefits, aerobics can increase the number of capillaries, reduce the 
amount of fat in the blood and increase fat-burning enzymes [27]. 

Aerobic exercise increases the sensitivity of β-adrenergic receptors in adipose 
tissue. Interestingly, in women who are trained in endurance, β-adrenergic sensitivity 
is increased, while the sensitivity of the anti-lipolytic α2 receptor is reduced [28]. 
Increased physical activity will increase basal metabolism in body cells, this facili-
tates fat mobilization and oxidation especially in visceral adipose tissue which will 
cause a decrease in body fat levels [29]. Other factors that play a role in fat oxidation 
are the proliferation of skeletal muscle capillaries which increases the release of fatty 
acids to the muscles, an increase in carnitine transferase that facilitates the transport 
of fatty acids across the mitochondrial membrane, and an increase in protein-binding 
fatty acids that regulate myocyte fatty acid transportation [30]. 

Based on the results of this study, the mean weight decreased after tabata train-
ing from 85.00 ± 10.21 to 77.33 ± 9.79 (see table 1 and figure 3). LSD test results also 
showed that there were significant differences in body weight after doing tabata exer-
cises between the control group and the tabata group (p = 0.00). This is consistent 
with 8 weeks of training research can reduce body fat by 44% [31]. Decreased body 
fat after HIIT exercise is a result of increased fat oxidation by 60% [32]. 
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When doing HIIT metabolic rate increases after exercise between 90 minutes to 
24 hours because of rapid burning of fat and calories. Metabolism during exercise 
increases so that it can increase the process of burning fat by stimulating the heart's 
system to work harder and consume more oxygen. In addition, when we rest an in-
crease in metabolism is known as the Resting Metabolic Rate (RMR) for 24 hours 
after high intensity exercise [33]. 

The acute response after HIIT exercise is to increase the pulse rate, catechola-
mines, cortisol, growth hormone, blood lactate and blood glucose, glycerol and de-
crease parasympathetic, ATP, PCr and glycogen reserves [28]. EPOC or response 
after high-intensity exercise also affects fat metabolism. Fat oxidation increases be-
cause the body needs to neutralize lactic acid and H + to synthesize glycogen again. 
Increased growth hormone after high-intensity exercise can also cause increased en-
ergy expenditure and fat oxidation [28]. 

4.3 Effects of cardio and tabata training on fitness 

In this study, fitness was measured using a 2.4 km cooper test. then the fitness 
results are determined from the 2.4 km run time. the faster the travel time, the better 
fitness. Based on the results of research and analysis of data on fitness, the average 
results of the pretest running time in the control group were 14.78 ± 1.11, the cardio 
group was 14.78 ± 1.11 and the tabata group was 14.52 ± 0.93. Then after the treat-
ment was carried out post test and the results obtained running time that was not much 
different in the control group of 14.65 ± 0.98, decreased in the cardio group by 13.30 
± 1.07 and the tabata group by 12.87 ± 1.00 (see table 1 and figure 4). From these 
results, the difference between running time during pre-test and post-test was 
searched for each group. Then an LSD test was performed between the cardio and 
control groups and also obtained a significant value (p = 0.011) on the fitness varia-
ble. This shows that there are significant differences in fitness after doing cardio exer-
cises between the control group and the cardio group. 

The results of this study are in accordance with the research of Tanzila et al 
(2018) which states that cardio or aerobic exercise with moderate intensity 3 times in 
6 weeks with a duration of 15 minutes can improve cardiorespiratory fitness [34]. 
Kumarudin (2013) also states that there is an effect of aerobic exercise on increasing 
VO2 max in adolescents aged 18-20 years with a training dose for 4 times in 4 weeks 
with a duration of exercise 30 minutes [35]. 

Moderate aerobic exercise will stimulate the heart muscles to work. Regular 
contraction of the heart muscle will cause hypertrophy of the heart muscle. With the 
increasing strength of the heart muscle, the blood pumped from the heart will be more 
so that the oxygen supply throughout the body will be more too. Increased oxygen 
supply is used to meet tissue requirements for oxygen, especially muscle tissue [36]. 

Based on the results of this study, the average cooper running time decreased af-
ter tabata training from 14.52 ± 0.93 to 12.87 ± 1.00 (see table 1 and figure 4). The 
LSD test results also showed that there were significant differences in running time 
after doing tabata exercises between the control group and the tabata group (p = 
0.031). This is consistent with Wiswadewa research (2017) that HIIT training for 4 
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times in 6 weeks can increase Vo2 max and speed of motion [37]. Whereas Whyte et 
al. (2010) also stated that high-intensity exercise for 2 weeks with a frequency of 3 
times per week was able to increase VO2 max by 7% in untrained men [38]. Dias 
(2017) also states that HIIT training for 12 weeks will increase Cardiorespiratory 
fitness (CRF) and reduce body fat in obese children [39]. 

HIIT training can improve BMI and increase body fitness [40]. Fitness is nega-
tively correlated with body fat percentage. The lower the body fat percentage, the 
better fitness [29]. HIIT can improve cardiorespiratory fitness. This occurs because 
HIIT selection increases VO2 max and causes physiologic left ventricular myocardial 
thickening of the heart so that the strength and ability of the heart to pump blood each 
contraction increases and decreases the number of beats per minute [41]. 

The impact of aerobic exercise on the intensity and different methods get the re-
sults that high intensity interval training (HIIT) training has proven to be effective in 
increasing body fitness 6-8% (VO2max). HIIT training for 15 weeks has also suc-
ceeded in reducing fat in the abdominal region in young women [42]. Another posi-
tive result in doing HIIT is that it can reduce fat oxidation in the body, and also re-
duce levels of lactic acid [43]. 

4.4 Comparison of cardio and tabata exercises for body weight and fat 

The results showed that there were differences in body weight and fat between 
the cardio and tabata groups after treatment. this is evidenced by the results of the 
LSD test which states the value of p = 0.022 in the weight variable and p = 0.037 in 
the fat variable. In accordance with Zhang's research that HIIT training is better at 
reducing belly fat compared to moderate intensity exercise, because HIIT training 
time is more efficient [44]. 

In sports with high intensity and short duration, fulfillment of energy require-
ments increases almost one hundred fold [45]. Increased exercise intensity will reduce 
the mobilization of fatty acids from adipose tissue into the blood. This causes a shift 
from fat metabolism to carbohydrate metabolism. Thus the process of breaking down 
carbohydrates will be more dominant than the process of lipolysis in higher intensity 
exercises. However, in training with higher intensity such as HIIT, it expends more 
energy so that it will also reduce body fat more [44]. 

Increased intensity of exercise will also be followed by increased secretion of 
lipolytic hormones such as the catecholamine hormone. Catecholamine hormone 
stimulates the process of lipolysis through ad-adrenoceptors resulting in a reduction in 
body fat [46]. In addition to increasing catecholamines, higher intensity exercise such 
as HIIT training also increases growth hormone secretion [47]. Growth hormone is 
believed to increase the body's lipolysis process [48]. 

Exercise with high intensity will increase energy requirements, burning fat will 
contribute less when compared to burning carbohydrates to meet energy needs in the 
body. Although this fat burning contributes less when compared to burning carbohy-
drates when the intensity of exercise increases, the quantity of fat burned will still be 
greater than when exercising with low intensity. Because at the time of high intensity 
exercise has used a large amount of energy in muscle glycogen so when switching to 
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low intensity exercise with an aerobic metabolic system the source of glucose energy 
in the body has been depleted so that it forces the adipose tissue to release fatty acids 
to become an energy source. Which means that in the combination of the two meta-
bolic processes the burning of adipose tissue is faster than exercise with the aerobic 
system [49]. 

4.5 Comparison of cardio and tabata training to fitness 

The results showed that there was no difference in fitness between the cardio 
and tabata groups after treatment. this is evidenced by the results of the LSD test 
which states the value of p = 0.130 on the fitness variable which means not signifi-
cant. This contradicts Cao's study which states that high-intensity exercise (HIIT) is 
better at increasing cardiorespiratory fitness (CRF) compared to moderate-intensity 
exercise in children and adults [50]. HIIT training has a more positive effect on in-
creasing VO2 max than moderate exercise both in normal and obese people [51]. 

However this is different from the results of a study by Carr (2011) which stated 
there was no difference in the increase in max VO2 between those given HIIT train-
ing and moderate intensity training for 4 weeks [52]. That is because the VO2 max 
test protocol performed is more aerobic, whereas HIIT training is more anaerobic. So 
what should be measured in HIIT training is the maximum anaerobic capacity [52].  

Tabata training can increase arobic capacity but is not better than moderate in-
tensity training. Although the level of increase in aerobic capacity between tabata 
training and moderate intensity does not differ, tabata training increases anaerobic 
capacity by about 28% compared to moderate intensity exercise [11]. 

5 Conclusion 

Tabata training method represents an effective way in reducing body weight and 
body fat, but it is no better than cardio training method in improving physical fitness. 
That's because tabata training requires more energy so that more fat burning occurs. 
As for fitness, tabata training is no better than cardio training because tabata training 
is more anaerobic, while the fitness test protocol is more aerobic. 
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Abstract. Since the beginning of the twenty-first century, cases of corruption, 
doping, and scoring in sports competitions, furthermore as organizational misdi-
rection and lack of efficiency as a result of the low-level of transparency. 
Where, in sports organizations, transparency is one of the keys to raised organi-
zational management. This research is aimed to urge the amount status of trans-
parency closely held by regional sports organizations in Central Java. This 
quantitative study was descriptive analysis by using survey methodology. The 
population was thirty-five regional sport organizations in Central Java - Indone-
sia and with a total sampling methodology. The instrument used Action for 
Good Governance in the Sports Governance Observer International Sports Or-
ganization (AGGIS) developed by the Danish Institute of Sports Studies, Co-
penhagen - Denmark and centered on the scale of transparency that has fourteen 
indicators. Data analysis used was the Sports Governance Observer (SGO) In-
dex and result was a percentage of the transparency level on every sports organ-
ization. Data showed that there are eleven regions have no Transparency, like 
Semarang Regency, Kendal, Demak, Tegal Regency, Tegal Municipality, 
Klaten, Prworejo, Kudus, Rembang, Sukoharjo, and Kebumen. 

Keywords: Sport Management, Good Governance, Transparency, Central Java. 

1 Introduction 

Sports organizations are an integral part of the development and progress of ath-
letes in Indonesia. However, this country is also a place for sports issues that never 
end. The issues that arise are terribly closely involving Sports Organizations in Indo-
nesia and the way the Sports Organization is running. Several studies have shown that 
socio-cultural values derived from sports, today, are broken by corruption. It addi-
tionally relates to the exploitation of sports significantly, particularly throughout the 
last 20 years, where it's caused issues featured by Sports Organizations also en-
larged[1]. 

Since the beginning of the twenty-first century, cases of corruption, doping, and 
scoring in sports competitions, furthermore as organizational misdirection and lack of 
efficiency as a result of the low-level of transparency. This is often relating to the 
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ignorance of sports organizations regarding their level of transparency. Where, in 
sports organizations, transparency is one of the keys to raised organizational man-
agement. Tahir (2010) mentioned that transparency is not solely concerning the clari-
ty of the mechanism of formulation or analysis of policy[2], however also regarding 
the chance for the general public to submit proposals and criticisms. additionally, 
public access to the monetary management of sports organizations is also an indivisi-
ble part of transparency. This could also facilitate prevent corruption, improve the 
performance of structure leaders by increasing potency, and promoting the principles 
of excellent organizational governance[3],[4],[5]. as a result of failure to possess a 
decent governance system to manage and monitor a Sports Organization may end up 
in loss of interest from sponsors to collaborate, decrease in membership and participa-
tion, and intervention from external agencies. 

The statement reflects that the dearth of transparency in Sports Organizations has 
the potential to possess a major negative impact on the community. However up to 
now, there are no studies that prove how high the amount of transparency of sports 
organizations, particularly in Central Java. As one of the provinces in Indonesia that 
has successfully scored athletes for Indonesia, Central Java ought to have a decent 
level of transparency. Therefore, this research is aimed to urge the amount status of 
transparency closely held by regional sports organizations in Central Java. The result 
would be an input for them in order that they are able to improve the standard of 
sports organizations within the future. Because sport organizations have a responsibil-
ity to the society, it is important for them to take care of it responsibly and transpar-
ently[6]. 

1.1 Transparency 

Most notions of transparency relate to the extent to which organizations can dis-
close information about the policy making process, procedures, functions and perfor-
mance of the organization itself[7]. Therefore, transparency has many meanings, in-
cluding the availability of information about the performance of an organization. This 
allows individuals and / or groups outside the organization to monitor the activities 
and policies taken by the organization. Then Transparency can be interpreted as the 
availability of information about an organization that gives access to external parties 
to monitor the performance of that organization[8]. There are several factors that af-
fect transparency in an organization based on previous research, including organiza-
tional position, organizational prosperity, number of members, external pressure, and 
organizational management commitment. 

1.2 Sport Organization 

Organizing is the whole process of grouping people, tools, tasks, responsibilities, 
and authority in such a way, so as to create an organization that can be mobilized as a 
unit in order to achieve predetermined goals. Organizing means uniting the main 
resources in an orderly way and organizing people in a pattern so that they can carry 
out activities to achieve their intended goals. While Jones in Harsuki (2012) provides a 
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definition that organization is a tool used by people to coordinate their activities to 
achieve something they want or value, namely to achieve their goals[9]. Furthermore 
according to Atmosudiro in Hasibuan (2005) organization is the structure of the 
division of labor and the structure of work relations between groups of position holders 
who work together in a certain way to jointly achieve a certain goal[10]. Based on 
some of the opinions above, it can be concluded that the organization is a tool or a 
place where managers carry out activities in an effort to achieve goals. 

Organization as a vehicle to achieve goals based on a predetermined plan with 
there are several elements that must be in it. Organizational elements according to 
Hasibuan (2005) include humans (human factors), meaning that there are human ele-
ments working together, there are leaders and some are led; domicile, meaning that it 
has a domicile; goals, meaning that there are goals to be achieved; work, meaning that 
there is work to be done as well as the division of labor; structure, it means that there 
is a relationship and cooperation between human beings with one another; technolo-
gy, there are technical unusr; environment (external social system environment), 
meaning that there are environments that influence each other for example there is a 
system of social cooperation[10]. 

2 Methods 

This quantitative study was descriptive analysis by using survey methodology. 
The population was executive board member of thirty five regional sport organiza-
tions in Central Java - Indonesia and with a total sampling methodology. The instru-
ment used Action for Good Governance in the Sports Governance Observer Interna-
tional Sports Organization (AGGIS) developed by the Danish Institute of Sports Stud-
ies, Copenhagen - Denmark and centered on the scale of transparency that has four-
teen indicators[11], i.e. (1) publish governing documents; (2) publish sport rules; (3) 
publish organizational chart; (4) publish strategic plan; (5) publish agenda and MoM; 
(6) publish basic biography of board member; (7) publish basic information about 
member; (8) publish annual activity report; (9) publish standing committees report; 
(10) publish annual financial report; (11) publish salaries for board member and fi-
cials; (12) publish main event report; (13) media open access for general assembly; 
(14) contact details of board members. Every indicator is assessed as a core or addi-
tional indicator, if the indicator is classified as a core indicator and the answer from 
the questionnaire is "yes", then the indicator is given a score of four. If the indicator is 
enclosed as an additional indicator and the answer given is "yes", the researcher can 
provide value two. All "no" answers are going to be given a price of zero. Before the 
analysis began, the researcher submitted a permission letter and request letter to meet 
with the member of the regional sport organization in Central Java for approval to do 
research. Researcher solely took information on sport organizations that were willing 
to avoid invalid data. Data analysis used was the Sports Governance Observer (SGO) 
Index and result was a percentage of the transparency level on every sports organiza-
tion.  
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3 Results 
In this study, data collection was distributed on thirty-five regional sports organi-

zations in Central Java and only twenty nine regional sports organizations were will-
ing to be researched. Data showed that there are eleven regions have no Transparency, 
like Semarang Regency, Kendal, Demak, Tegal Regency, Tegal Municipality, Klaten, 
Purworejo, Kudus, Rembang, Sukoharjo, and Kebumen. 

According to the results of previous data analysis, the level of transparency in 
some regions is very lacking or not even transparent at all. This is due to the lack of 
attention of the management of the sports organization to be able to be open to the 
public about the organization's activities, the list of administrators, and the budget 
they have. Transparency provides information that enables external stakeholders, both 
sports fans, the media, sponsors, governments, athletes, and the community, to moni-
tor internal work and organizational performance. The key to transparency is accurate 
information. 

Table 1. Transparency Points from Each Indicators 
Sport Organization AGGIS Score Percentage (%) 

Banjarnegara 2,6 65 
Banyumas 0 0 
Batang 0 0 
Blora 0 0 
Boyolali 3,5 87,5 
Demak 3,1 77,5 
Grobogan 0 0 
Jepara 0 0 
Karanganyar 2,1 52,5 
Kebumen 3,6 90 
Kendal 3,4 85 
Klaten 0 0 
Kudus 2 50 
Magelang Regency 1,4 35 
Pati 1,3 32,5 
Pekalongan Municipality 0 0 
Pekalongan Regency 1,4 35 
Pemalang 2,1 52,5 
Purworejo 0,8 20 
Rembang 2,4 60 
Salatiga 0 0 
Semarang Regency 1,3 32,5 
Semarang Municipality 2,8 70 
Sukoharjo 1,4 35 
Surakarta 1,1 27,5 
Tegal Municipality 0 0 
Tegal Regency 0,9 22,5 
Temanggung 1,6 40 
Wonosobo 2 50 
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Fig. 1. Percentage of Transparency Score. 

The international organization "Transparency International" (TI), one among the 
foremost acknowledged organizations operating with this issue, proposes mechanisms 
that might work as efficient ways of constructing government more transparent and 
preventing corruption. one in every of their reports from 2006 mentioned that Access 
to Public info laws; "The right of citizens to understand what governments, interna-
tional organizations and personal companies do, and the way public resources are 
allotted, directly reflects the anti-corruption concerns"[13]. 

Lack of transparency may also occur because of the organization does not have a 
web site or social media. Public use it to reach and check the budget uses, the list of 
administrators, and what activities do. Many of us say that creating a web site prices 
tons of cash however it is truly not, because there are enough free web site or blog 
services. Due to the advance of technology, the using of it become necessary since 
people will simply see the organization activities through digital media. 

Because when discussing about transparency, this also relates to how organiza-
tions communicate with stakeholders. The key to this communication is the clear 
explanation given by board members and how often they communicate with stake-
holders, both about policy making, elections, and other matters relating to the running 
of the organization. In addition, board members must also regularly report on the 
activities and finances used[14]. 

We can also see transparency as the main value for being a democratic and ac-
countable organization, but we can also see transparency as a means for an organiza-
tion to gain trust from the public. With a lack of transparency, it can lead to abuse of 
power, mistakes in managing finances or even corruption. So, transparency is a value, 
but also a means to eradicate corruption. 
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Public trust can be achieved by the proximity of the communication media used 
by the government. Media that have the ability as two-way and real-time will make 
government easier to get the trust of the people. One of the media that can be used is 
Social Networking Service (SNS). A study shows that SNS that are well managed and 
provide information needed by the community including easy access can increase the 
credibility of information transparency[15]. 

Remember that in organizations, the system used is an open system where the or-
ganization gets huge influence from the external environment[13], one of it is the 
community. Because sports organizations in Indonesia still rely on income from the 
National Budget / Regional Budget taken from community taxes, transparency is not 
only reporting activities and budget use to fellow administrators but also reported to 
the public. This is what causes the organization to have a place so that people can 
access easily, wherever and whenever. 

4 Conclusion 

From the results of research and discussion, the conclusion is that the level of 
transparency of regional sports organizations in Central Java is still concerning. Many 
organizations assume that transparency is displaying news about activities without 
explaining in detail how the financial management and the selection of management. 
In addition, access to the community to find out where the use of organizational funds 
is still very difficult. There is no media that clearly explains and provides updates to 
the public regarding activities, budget usage, and processes that occur within the 
organization. Therefore, in further study, researcher needs to find out what factors 
influence the transparency of a sports organization. 
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Abstract. This study aims to develop an Android-based obrain style bullet 
gauge. The research method used is research and development which adopts 
from the theories of Borg and Gall which has 10 stages of development. The 
subjects were 20 male and female athletes. Data collection uses observation, 
questionnaire, interview and test. The data analysis technique used in this re-
search is descriptive quantitative statistics. The average value of the results of 
small-scale trials with 8 subjects athletic athletes shot put number is 85.4% the 
category "Good" which means that the android-based shotgun gauge is "feasi-
ble" to be used as a style of shot putter obrain. So the average value of the re-
sults of large-scale group trial subjects 12 athletes athletes putting shot number 
86.2% category "Good" which means that the Android-based obrain style shot-
gun gauge is "feasible" to be used as a gauge for shot put obrain style. The con-
clusion from this study is the Android-based obrain force bullet measurement 
test instrument is feasible to use to measure the results of obrain force shot put. 
The originality of this Ucok Distance Measuring (UDM) tool compared to the 
Alge Distance Measuring Devices (EDM) tool is that the UDM component is 
better by adding an android-based application and is more effective because the 
tool can be operated via an android smartphone. 

Keywords: Android, Bullet Resistant, Measurement Model, Obrain 

1 Introduction 

As the development of sport science, the field of sports has changed to become 
very technical, challenging scientists and coaches in applying and practically applying 
their knowledge with the constant development of new technology. The terminology 
regarding technological objects for the purpose of facilitating or enhancing sports is 
not consistent. The term "sports technology" is used as a synonym for technical ob-
jects used for sports. Different from the more commonly used term "sports equip-
ment", the concept of sports technology encompasses various objects which have a 
technology base [1]. Technology is philosophically defined as a physical instrument 
that can be used for problem solving [2]. A number of studies on technology in sports 
have previously been carried out such as: systematic reviews of global positioning 
systems (GPS) and micro sensor technology in team sports [3], reviews based on 
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motion analysis in sports [4], video usage in training [5], integrated technologies such 
as GPS, accelerometers and heart rate monitors in team sports [6]. 

At present, sports technology can be seen as part of the athlete's needs, enabling 
the integration of humans and objects and enabling the emergence of new discoveries 
through more specific analysis [7]. An interesting example of technological develop-
ment taking place in sports through the application of innovative technology taken 
from other disciplines is the use of drones (unmanned camera sets) [8] [9] . These 
advances have made it possible for researchers and applied sports scientists to more 
easily measure key aspects of performance in the field, which often could only previ-
ously be done in a laboratory [10]. In addition to technology, athlete performance is 
also supported by good and tiered training. Performance and achievement of athletes 
must be trained to the maximum in order to get the best, this is reinforced by the opin-
ion of James Tangkudung (2012: 63) that "achievement can only be achieved if 
coaching can be carried out and focused on aspects of training that fully include: ath-
lete's personality, physical condition , technical measurement, tactical measurement 
and mental ability, these five aspects constitute a unified whole. 'Paralysis with analy-
sis' is a general result that results from conscious control of a movement that is usual-
ly automatic, which is very likely caused by information overload and ongoing moni-
toring [11]. Therefore, a large number of studies have analyzed measurably differ-
ences in performance from year to year on throwing numbers in athletic sporting 
branches [12] [13] [14] [15]. 

One of the most prominent advances in the field of data collection and processing 
methods is the computer analysis system. Computer vision uses algorithms to detect 
identification features in video clips such as patterns or color differences [16]. A 
computer analysis system requires several cameras to be placed around a sports field, 
and can require manual input as a calibration of the game event [17]. Meanwhile, 
developments in the use of computer analysis technology to automate the capture of 
player movements continue with evaluations developed [4]. Evaluation is done by 
measuring students' physical fitness tests. For example, accurate player tracking data 
collection can be a problem when several players are collected in a small area [18] 
[5]. Slow-motion technology using computers also plays a role in the development of 
motion analysis in biomechanics and other sports sub-disciplines, with products such 
as Microsoft KinectTM being used as a low-cost solution for analyzing motion [19]. 

The increasing distance from the throwing performance of athletes makes athletes 
in the athletics throwing branch realize that a more accurate and uniform device is 
needed to measure the distance from the throw. Finally, the development of distance 
measurement technology has developed rapidly. One technology that continues to 
develop in distance measuring devices in athletics is the Electronic measurement de-
vice (EDM). Electronic Distance Measurement (EDM), used in eight events in athlet-
ics: high jump, long jump, triple jump, pole jump, discus throwing, shot put, hammer 
throw, and javelin throwing. EDM tools during its development have been through 
many improvements to become a tool that has high precision as it is now [20]. 

The problem that currently exists in athletics, especially the number of throwing, 
is that there are still very few EDM tools owned by the PASSI organization at the 
provincial or district / city level in Indonesia. This certainly can affect the implemen-
tation of an athlete's training results especially when they want to take the shot put, 
because if using a manual test it will affect the results obtained are not accurate. In 
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addition, when a race event does not use accurate and digital measuring instruments, 
it can cause chaos because the results using manual measuring tools are not accurate. 

Based on these problems, it is necessary to research the development of measur-
ing devices with the aim that the resulting product will provide an easy and effective 
solution used to measure shot put skills. According to Seels and Richey in Ardani 
[21], development can be interpreted as a process of translating or describing design 
specifications into physical features. Tessmer and Richey state that development fo-
cuses not only on needs analysis but also on broad issues about initial analysis, such 
as contextual analysis [21]. The development of volleyball learning models produces 
product models learning [22]. The results of his research are the development of scor-
ing applications in soccer games [11]. The results of his research on the development 
of service learning products for volleyball [23]. The results of his research are com-
puter-based volleyball skills test instrument products [18]. 

Based on these problems, the researchers wanted to develop obrain style shotgun 
measuring devices based on Android. After this measuring device has been made and 
has been tested for the feasibility of the tool, it is expected that the shot gauge can be 
a solution to make it easier for athletes, coaches and sports teachers to evaluate the 
results of obrain-style shotguns. 

2 Method 

The research approach used in this research is research and development (Re-
search and Development), with the reason because it is in accordance with the objec-
tives to be achieved in the form of a development model for Android-based shotgun 
distance measurement tool. 

The study was conducted at the East Jakarta Rawamangun Athletic Stadium with. 
The subjects of this study were 20 shot put athletes. The details are 17 male athletes 
and 3 female athletes. Data collection techniques in this study (1) observations of 
spaciousness where the research subjects were carried out, (2) interviews with train-
ers.  

Observation was carried out to find out and observe the situation and its condi-
tions regarding the instrument used and other supporting facilities at the research site. 
Researchers participate directly as a process of observing directly according to the 
circumstances in the field and Interviews were conducted with trainers 

The instrument in this research development is to use several data collection in-
struments, including. According to Sugiyono, questionnaire is a data collection tech-
nique by giving written questions to respondents to be answered. Questionnaire can 
be a closed / open question / statement. According to Sugiyono, the types of question-
naires according to their shape are divided into three, viz. (1) Multiple choice ques-
tionnaire, (2) Check list. (3) Rating scale. 

Data analysis includes all the activities of clarifying, analyzing, using and draw-
ing conclusions from all data collected in action. Whereas quantitative data were ob-
tained by giving a score on a qualitative based on a Likert scale that was converted to 
a scale value of 4. Percentage is intended to find out the status of something that is 
presented and presented as a percentage. The formula for calculating eligibility ac-
cording to Sugiyono (2013) is as follows. The results of subsequent data calculations 
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are made in the form of a percentage multiplied by 100% and in the four categories of 
eligibility by using the Scale as follows. Percentage of Eligibility Category by 
Arikunto.  

Table 1. Percentage of Eligibility 

Score as a percentage Eligibility Category 
<40% Not Good / Not Eligible 

40%-55% Poor / Inadequate 
56%-75% Good enough / decent enough 

76%-100% Good / Decent 
Note: (1): Strongly disagree / very improper, (2): Not appropriate / not feasible, 

(3): Appropriate / feasible, (4): Very appropriate / very feasible 

3 Result and Discussion 

Table 2. Data on Small Scale Group Trial 

No. Aspect of Rating Score Calculate Percentage Percentage Categories 
1 Aspect of Originality 87 96 84,3 Good / Decent 

2 The Excellence Aspect of 
Innovation 124 144 86,1 Good / Decent 

3 Usability Aspect 197 240 82,1 Good / Decent 
4 Safety Aspects 123 144 85,4 Good / Decent 
5 Aspect of Use 159 192 82,8 Good / Decent 
 Total Skor 683 816 85,4 Good / Decent 
 

 
Fig. 1. Diagram of Small Scale Trial Results 
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Fig. 2. Diagram of Small Large Scale Trial Results 

Based on the results of large-scale group trials in the diagram above that in the as-
pect of originality the android-based shotgun gauge obtained 83.4% in the "Good" 
category means that the android-based shotgun gauge is "feasible" to proceed to the 
stage of tool implementation. The superiority aspect of android-based shotgun meas-
uring devices obtaining 86.1% in the "Good" category means that digital-based athlet-
ic measurement test kits are "feasible" to proceed to the stage of tool implementation. 
The aspect of the use of android-based shotgun measuring instruments obtains a score 
of 82.1% the category of "Good" means that the android-based shotgun gauge is "fea-
sible" to proceed to the stage of tool implementation. The safety aspect of android-
based shotgun measuring device scores 85.4% in the "Good" category, meaning that 
the android-based shotgun gauge is "feasible" to proceed to the stage of tool imple-
mentation. The aspect of using android-based shotgun measuring devices has a value 
of 87.5% in the category of "Good" meaning that the android-based shotgun gauge is 
"feasible" to proceed to the stage of tool implementation. So the average value of the 
results of large-scale group trials is 85.7% the category of "Good" which means that 
the android-based shotgun gauge is "feasible" to proceed to the stage of tool imple-
mentation. 

Based on the results of a small trial in the diagram above that in the aspect of 
originality the android-based shotgun gauge has an 84.3% score in the "Good" catego-
ry meaning that the android-based shotgun gauge is "feasible" to proceed to the large-
scale trial phase after being corrected accordingly with the advice given. The excel-
lence aspect of android-based shotgun measuring device scores 89.6% in the category 
of "Good" means that the digital-based athletic measurement measuring instrument is 
"feasible" to proceed to the large-scale trial phase after being corrected in accordance 
with the advice given. The aspect of the use of android-based shotgun gauges with an 
score of 88.1% in the category of "Good" means that android-based shotgun gauges 
are "feasible" to proceed to the large-scale trial phase after being corrected in accord-
ance with the advice given. The safety aspect of android-based shotgun gauges is 
84.4% in the "Good" category, meaning that android-based shotgun gauges are "fea-
sible" to proceed to a large-scale trial after being corrected according to the advice 
given. The aspect of using an android-based shotgun gauge has an 84.4% score in the 
"Good" category meaning that an android-based shotgun gauge is "feasible" to pro-
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ceed to a large-scale trial phase after being corrected in accordance with the advice 
given. So the average value of the results of small-scale trials is 86.2% the category of 
"Good" which means that the android-based shotgun gauge is "feasible" to proceed to 
the large-scale trial phase after being repaired. 

Table 3. Data on Large Scale Group Trial Results 

Aspect of Rating Score Calculate Percentage Percentage Categories 
Aspect of Originality 87 96 84,3 Good / Decent 

The Excellence Aspect of 
Innovation 

124 144 86,1 Good / Decent 

Usability Aspect 197 240 82,1 Good / Decent 
Safety Aspects 123 144 85,4 Good / Decent 
Aspect of Use 159 192 82,8 Good / Decent 

 
This development research is based on the need that there are currently many 

members of the PASSI organization who do not yet have an Android-based throwing 
number measurement tool. So that the existence of this development product can be 
used by all elements and organizations of PASSI. This tool is named Ucok Distance 
Measuring (UDM). The Android-based obrain style shot gauge products are as fol-
lows: 

 
Fig. 3. Ucok Disntance Measuring (UDM) 

The novelty of this development research includes various aspects, in terms of 
technology used, in terms of the function of the tool, and the shape of the measuring 
instrument which certainly has a difference with the pre-existing measuring devices. 
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1. Noovelty In Terms of Technology 

Table 4. Compare the Types of Technology Used in Manufacturing Tools 

Alge Distance Measuring Devices (ADMD) 
(Theodolites) Ucok Distance Measuring (UDM) 

Tripod Tripod 
Target Microprocessor 
Prismastic Reflector Penahan Laser 
Serial Cable Laser 
Null Modem/gender Changer  Scrup Penyambung Laser dan Penahan 
Sighting Unit Tombol pengukur 
Battery Charger Dudukan Peyambung Tripod 
Battery Led Android 14” 

 
Based on a detailed table of the technology components used in making each 

measure above, there are many different types of components used. In terms of the 
price per unit component, of course, the UDM bullet gauge components are cheaper 
and easier to obtain. Then the most prominent thing is, UDM has used Android 14 
"LED technology as a supporting component in the operation of tools that have been 
connected with the Android smartphone application. 

 
2. Novelty of Terms of Use 
Android based UDM shotgun gauge is very easy to understand in its use. Be-

cause all applications are easily accessed through the smartphone android application, 
so users can anytime and anywhere learn again and again. Then the features displayed 
on the application are also very easy to understand. So that all age groups can easily 
do it. After conducting the test, the data will be stored in the application automatical-
ly, making it easier for users to access the document results of the tests performed. 
The results of the repulsion can be directly ranked, so that the determination of the 
champion can be immediately known. Thus the track record of each athlete will be 
stored properly, the trainer will easily evaluate each time and make reference data 
when compiling an exercise program. Particularly for the type of typing ivent organ-
izer the shot put number will be able to easily access the data of the results of the race 
and can be known by the audience, coaches, athletes and other media through the 
existing monitor display. 

4 Conclusion 

Based on the results of data analysis obtained from several stages both the expert 
validity test / expert, then proceed with small-scale group trials and large-scale group 
trials obtained an average score of small-scale group trial stages obtain an average so 
that the average value the results of small-scale trials are 85.4% the category of 
"Good" which means that the android-based shotgun gauge is "feasible". the average 
value of the results of large-scale group trials is 86.2% the category of "Good" which 
means that the android-based shotgun gauge is "feasible" to measure obrain-style 
shotguns. 
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Abstract.  Artistic swimming is which has two kinds of training; land training 
and water training (pool). In the complicated preparation toward the team in or-
der to achieve the best performance, psychological touch becomes very im-
portant to help the swimmer’s performance. This study is aimed to see the form 
of mental training which is done in the artistic swimming. The object of study is 
a member of the artistic swimming national team. The method of the study is 
qualitative grounded theory.  Data obtained through field notes and confirma-
tion at the informants. The results of this study indicate that mental imaging 
training through ground training helps swimmers to get the best movement they 
show. Imagery training can help the swimmers to repair the performance in the 
routine set. The significance of this study is to help the preparation for the 
swimmers’ best performance through mental training.   

Keywords: mental training; artistic swimming; land drill 

1 Introduction 

 An artistic swimming is a sport branch which has an element of swimming, 
gymnastics, ballet, and dance. This sport branch is considered as unmeasured sport 
branch so that it needs a special performance factor. In Indonesia, the artistic swim-
ming has not yet become a favourite sport in the society, so the number of human 
resources availability is still limited. It can be seen from the member of national team 
that is formed to participate in 29th Sea Games in Malaysia. There are only ten ath-
letes from four provinces; DKI Jakarta, Jawa Barat, DI Yogyakarta, and Sulawesi 
Selatan.  

 The limitation of human resources and regeneration delays in this sport branch 
affect the Indonesian’s achievement in the international level. In this current time, the 
national team mostly consists of the young swimmers rather than the experienced 
swimmers. It becomes a challenge for the trainers to form the excellent team. There 
are some supporting factors of the athletes’ improvement which are needed to prepare 
the prima team. Training factors which comprise physical, technical, tactical, and 
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psychological training are considered as one procedure which needs to be implement-
ed to reach the top achievement in the sport area [1]. The training process which has 
been arranged by the trainers for the swimmers includes two kinds of training, they 
are land training and water training (pool). Land training encompasses gymnastics, 
ballet, yoga, and physical conditioning. Meanwhile, water training consists of classic 
swimming, basic techniques of artistic swimming, and routine set. This sort of train-
ing can form the better physical ability of the artistic swimmers than another kinds of 
swimmer [2].  

 Some kinds of training which are clearly described above are intentionally pre-
pared to improve the swimmers’ physical ability, techniques, and tactic, but those are 
not enough to reach the psychological part of the swimmers. The studies which have 
been conducted previously tend to investigate the physical quality, such as what has 
been completed by [3]. He investigated the weakness of physical component in sup-
porting the athletes’ achievement. In the most complicated preparation of the team to 
achieve the prima performance, the psychological touch becomes much more im-
portant. A mental training which is known and usually practiced by the athletes is 
called as imagery. Imagery is a kind of mental activity in order to create or recreate 
the athletes’ knowledge through the information received from their senses in form of 
meaningful move pattern which are usually practiced in the athletes’ performances 
[4].  

Imagery is considered as mental training that is usually applied to improve the ath-
letes’ performance, so imagery can be applied in artistic swimming too. The problem 
of this study is how to give the mental imagery training for the artistic swimmers. 
Therefore, the objective of this study is to investigate the forms of mental training 
which are practiced in the artistic swimming. The significance of this study is to help 
the preparation of the swimmers’ prima performance through the mental training. 

2 Method 

 This study uses a qualitative grounded theory method. The method of collecting 
the data of this study through field notes, interview toward the informants by taking a 
note and recording the information. The information is gained from the stories which 
have been delivered by the informants, with no treatment involved from the research-
ers. The technique of collecting the data is done by collecting the documentation, 
while the narrative note is gained from the subject of the study and narrative interview 
from the researchers [5]. The researchers did not give any treatment toward the object 
of the study, but only seek for the information. Data collection was carried out on the 
artistic swimming national team of Indonesia. The participant consisted of 10 swim-
mers of 12-24 years old and 2 coaches. The study has been conducted in the training 
centre of national team for the artistic swimming which is held in Yogyakarta during 
eight months.  

The observation have been made while participating in the training center. 
Researchers recorded all events related to the land drill training process carried out by 
the team. Make notes of all swimmer's activities and how the trainer gives training. 
Information collected includes the understanding of land drill training, the form of 
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land drill training carried out in teams, land drill training procedures, and the position 
of land drill in supporting excellent performance. 

3 Results and Discussions 

3.1 The Discrepancy in Understanding the Benefit of Land Drill from the 
Trainer and the Athlete  

 Land drill training model is usually practiced in the artistic swimming. This 
training is considered as routine set training accompanied by the music which is prac-
ticed on land. Such kind of training can be easily achieved when the trainers and the 
athletes understand the purpose of a particular training program. The team which 
consists of ten swimmers with a range age of 14-24 years old is adequately considered 
as a wide range of ages. Based on the rule of FINA (Federation Internationale de Na-
tation), the age range in the national team is the combination of three groups based on 
the age including group B (13-15 years old), group A (16-18 years old), and open 
group (over 18 years old). The difference of age and experience form the different 
understanding about the benefit of land drill that they feel. In the table 1, the opinion 
of the swimmers and the trainers about the benefit of land drill is presented.  

Table 1. The Definition of Land Drill According to the Trainer and the Athlete  

Respondent  Definition of Land Drill  
Trainer Land drill is an effort to help the athletes in repairing their performance 

when they are practicing routine set. The form of land drill training is not 
only to help the swimmers to remember the movements and the position 
pattern. But, land drill can also help to practice the movements with the 
right technique so that the movement form can be seen clearly and mean-
ingful in the juries’ eyes and then reach a good water level. 

Athlete I 
(KU B)  

Land drill is a kind of training that is applied to help the swimmers in 
remembering the movement that is going to be practiced in the routine 
set. 

Athlete II 
(KU A) 

Land drill is an effort that is used to help the swimmers to remember the 
routine set, beginning from the movement until the position displacement 
pattern.  

Athlete III 
(Open) 

Land drill is a particular form of training done on land to help the swim-
mers in rehearsing to remember the movement and the position dis-
placement pattern so that water training (pool) becomes more neat and 
beautiful. 

 
 Based on table 1, it can be understood that for the swimmers, knowing the land 

drill is considered as the training used to help to remember the movement in the rou-
tine set that they are going to perform. A study stated that in order to help to memo-
rize the movement, the swimmers can practice the silent land drill which means that 
the swimmers are not allowed to produce any voice during the land drill [6]. Actually, 
land drill is not only considered as a training which can help the swimmers to memo-
rize the routine set, but it is also considered as a part of mental training. As it has been 
stated by the trainers, land drill can be applied to repair the performance in the routine 
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set including the form of hand and foot movement and the pattern of position, and to 
help the improvement of water level so that it does not only help to remember the 
routine set. Another study stated that the artistic swimmers have a focus to improve 
figure ability; in this case figure ability refers to the ability in performing choreogra-
phy routine [7].  

 Land drill is a training of routine set which is practiced on land, so it is different 
from the way of doing routine set in water. The foot movement cannot be done simi-
larly to the water training. Then, the foot movement can be replaced by using hand 
swimming. Moreover, the head position is also used to determine the position of body 
in the water. In order to support the performance in the competition, the right way in 
doing land drill is much needed. Result of study which showed that land drill is a 
positive effort to help to repair the movements for the swimmers [8]. 

3.2 The Competition Result 

 In this training centre, the trainers use two different methods of land drill to con-
front the trial stage and the main competition. Since the process of the final selection 
in the team formation, land drill training that is applied is unstructured land drill. This 
training is done until achieving the trial stage. The achievement result of the trial 
stage does not reach the score that is expected to be achieved by the team, so the 
trainers are doing the evaluation toward the training program. The evaluation is con-
sidered as feedback toward the performance and becomes the way to repair the per-
formance, it is similar to what is revealed a study [9]. The trainers give two different 
forms of land drill training. First, the form of unstructured land drill training which 
has been given since the first time of joining the training centre until the trial competi-
tion in Japan Open. Second, the structured training form that is done after trial compe-
tition is considered as the effort to repair the swimmers’ performance. From those two 
kinds of land drill training, it can be seen that there is difference in the score that has 
been obtained. The following table 2 shows the result of the competition that is partic-
ipated by the swimmers. 

Table 2. Score Obtained from Japan Open and Sea Games 

Number of Competition Trial Score  Competition Score  Score Gap 
Solo Technical Routine 62.6229 69.2267 6.6038 
Solo Free Routine 69.8000 69.2000 -0.6000 
Duet Technical Routine 64.5775 68.9504 4.3729 
Duet Free Routine 70.7333 71.4667 0.7334 
Team Free Routine 67.9000 71.4667 3.5667 
 
Note: The table above is the official competition result from the competition organiz-

er (Source: www.fina.org/event/japan-open/results dan 
https://kualalumpur2017.com.my/seagames-sport.cshtml) 

 
 The result of two competitions shows that there is a change in the score that has 

been gained. The trial competition is accomplished in Japan Open and the main com-
petition is completed in Sea Games. The distance between each competition is four 
months. In these four months the structured land drill training is applied by the train-
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ers. As the result, some competitions gain the improvement, especially the competi-
tion of Free Routine team. The achievement of movement mastery needs an adequate 
repetition in order to reach a good result [10]. Anothers stated that it needs long times 
to reach the motion skill through imagery training [11]. Based on the score gap from 
five numbers of competition which are participated (Table 2), there are four numbers 
of competition which gain the improvement score with varying gap. The score of one 
number competition has decreased, it occurs in the number of solo Free Routine.  

 This improvement score occurs because the change of form in land drill training 
that has been practiced is structured land drill. The training of land drill is more em-
phasized on the number of duet and team so that the improvement can be seen. Ac-
cording at a study [12], land drill can help to improve the motion skill in the water. 
However, on the solo number the swimmers do not practice land drill such as what 
has been practiced on another numbers, so there is different result in this case. The 
lack of the structured land drill training causes no maximal performance. The differ-
ent result on the solo number of Technical Routine, although the swimmers do not 
practice land drill training, they have great experiences. In this phenomenon, it can be 
understood that the swimmers’ experiences are used to deal with their mental prob-
lems. This solo swimmers’ experiences can help to build their knowledge in dealing 
with the situation in such a competition. In line with [13] finding, it was stated that 
the cognitive skill change is able to help the improvement of the performance.  

3.3 The Change of Patterns in Land Drill Training 

 The evaluation that has been accomplished shows that all of physical and tech-
nical trainings have indicated the improvement based on the target that is arranged. 
However, the performance does not achieve the result based on the expectation. Men-
tal and physical training have mutually beneficial attachment [14]. Based on this ob-
servation, the trainers believe that the mental training is not optimal to support the 
performance. Mental training is not only useful for the improvement of the swim-
mers’ psychological ability, but it is also useful to improve the swimmers’ skills. Coe-
lho [15] said that mental training is able to improve the swimmers’ concentration. 
Furthermore, the trainers develop the mental training as supporting performance in 
the main competition.  

 A kind of land drill that is applied toward this team is done through land drill 
training by involving the instruction when doing the training and it makes land drill 
training considered as imagery training. Repairing the athletes’ motion performance 
can be accomplished through mental training [16]. The change of form in training that 
has been done is placed in the introduction form, before practicing land drill training, 
the trainers and the swimmers are doing the evaluation toward the training via video 
recording. By this video recording, they can see their mistakes or their improvements 
in the training [17]. This is aimed to make the swimmers to focus on what is going to 
be obtained. The following table is the comparison of the training that has been ac-
complished by unstructured and structured land drill.  
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Table 3. The Comparison Stage between Unstructured Land Drill Training and Structured 
Land Drill   

Activities  Unstructured Land Drill Structured Land Drill  

Opening   

In this stage, the trainers 
prepare the training and open 
the training section to begin 
land drill training. 

In this stage, the trainers open the training section 
and provide the information about the training 
activities. For example, “In land drill training 
today, let’s imagine the competition situation and 
we are ready to get down in the competition”. 

Reinforcement  

The trainers do not give the 
guidance in practicing land 
drill as a part of reinforce-
ment. Land drill training is 
directly accomplished and 
observed.  

Reinforcement stage is done a minute before land 
drill is started. The trainers are doing reinforce-
ment by following steps: 
1. The swimmers are ready in their position and 

getting the instruction to close their eyes. 
2. Next, the trainers give the instructions: 
a. “Imagine that you are in the competition 

arena” 
b. “You are ready to go to the arena, focus on 

your performance. The audience tribune is full 
of the opponent’s supporters, so keep your 
concentration” 

c. “Imagine a beautiful path into the arena, 
imagine of doing choreography and its ele-
ment with full of energy, and a good water 
level” 

d. “Although you are doing with the help of 
hand movement, you have to imagine that it is 
the movement element that you do” 

e. “This is your three minutes-struggle which 
cannot be repeated. Do your best” 

3. After instilling the reinforcement to the 
swimmers, it is then continued by the land 
drill training.  

Realization  Doing land drill. 
1. It is started by walking 

into the arena, configuring 
the opening movement un-
til the position is ready. 

2. The soundtrack is played 
and the swimmers start to 
do routine choreography 
until the music is ended.  

Doing land drill. 
1. It is started by walking into the arena, 
configuring the opening movement until the 
position is ready.  
2. The soundtrack is played and then the 
swimmers start to do routine choreography 
until the music is ended.  

Clossing  In the end of the training, the 
trainers deliver the evaluation 
and motivate the swimmers to 
come in the next training.  

In the end of the training, the trainers deliver the 
evaluation and motivate the swimmers to come in 
the next training.  

 
 This team is dominated by the young swimmers which includes not only from 

the aspect of age, but also from the aspect of experience. A kind of mental imagery 
completed with the guidance is believed as the right choice for the young athletes, this 
is in line with Setyawati’s opinion [18]. Mental training is an effort to help the sport 
participant in improving the mental skill to achieve the successful performance and 
personal prosperity [19]. The ability of imagery has a significant relationship toward 
the athlete’s movement skill [20]. In this case, it has been explained that not only the 
athletes who need the mental training, but also the trainers and those who are involved 
in handling the team. It is deemed necessary to know and understand about the mental 
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training through land drill. In preparing the team, the trainers are also able to arrange 
the mental training and its period like physical training. Setyobroto [21] explained 
that the treatment of mental training is a systematic treatment which takes a long time, 
but the result is more convincing in order to improve the athletes’ performance.  

 The phenomenon found in this study is the application of land drill in every cho-
reography training of routine set. Such kind of training form is usually practiced, but 
not really understood its benefit in the achievement of prima performance. The way to 
practice land drill training is same as the training of mental kinaesthetic imagery. 
Moreover, the involvement of the movement done by the trainers can help the swim-
mers to shape the description of the right movement. This is in line with Firmansyah’s 
study [22]; the training of kinaesthetic imagery provides the real experience to the 
athletes.  

 Land drill training becomes an alternative to give the psychological training to 
the swimmers. The trainers do not need to provide a particular time to give the mental 
training, because it has been included in land drill training. The training of mental 
imagery through land drill training can be achieved by arranging the training with 
some steps which is similar to imagery training. Therefore, land drill training form 
becomes more structured and well-directed.  

 The result of this study helps the trainers in giving mental training to the swim-
mers. Doing land drill training with the right direction can help to achieve the prima 
skill. Similar to Hidayat’s study [23], it was explained that mental imagery training is 
able to improve the athlete’s motoric skills. Moreover, mental imagery training is also 
beneficial for the swimmers to create mind recording about the movement skill, not 
only to remember but to create the psychological experience also, so that it helps to 
prepare the excellent performance.  

 According to Bompa and Haff [24], all planning of physical, physical, and men-
tal trainings are arranged before the training is held. These three kinds of training are 
completed since the beginning of the training program. Through land drill, the artistic 
swimmers’ mental training has been accomplished based on the training program. 
This training is done without providing a particular separated time from the whole 
training times. The program of mental imagery training through land drill training to 
achieve prima performance has run for the artistic swimming.  

4 Conclusion  

 To get excellent skills in artistic swimming consists of three forms of training, 
they are training in pool, training on land and land drill. Swimmers have different 
understanding of land drill according to age group. In the younger age groups, land 
drill is understood as a form of exercise for remembering routine set choreography. In 
the middle age group, the existing understanding is added by calculating the for-
mation changes. The senior age group has a broader understanding to calculate neat 
and beautiful. The land drill training model is designed in detail with structured in-
structions to help athletes master the routine set. So it can be seen an increase in 
scores achieved in the two competitions that were followed. 

Land drill by providing clear instructions in a structured manner including a 
form of mental training. The mental exercise be intended is imagery. This is done 
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during the training period, by providing a certain time in the training schedule. In the 
future, research can be developed in the right time to conduct a land drill. Or other 
research that leads to the development of the abilities of artistic swimming athletes. 
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Abstract. Sociometry is one of a research method for measurement and assessment of 
group cohesion and communications between population units. The main purpose of 
the study is to determine mutual choices, characteristics of the group relationships and 
interpersonal relationships. In handball, interpersonal relationships is important in 
building team structures to achieve high goals. The research information base consist-
ed of survey data from 15 athlete from the women handball team. After analyzing the-
se factors, we can see the group leader, group cohesion, and marginalized individuals 
of the team. By analyzing interpersonal relationships between team members, we can 
improve group cohesion that can affect team outcomes. The conclusions from applying 
the sociometry test is the test can help us to define preferences for the team captain or 
other social problems in the group we want to investigate and whether the group is 
united or divided. 

Keywords: sociometry, interpersonal relationships, sports team, group cohesion. 

1 Introduction 

A successful sports team surely has a good communication between the players, strong 
leaders and good interpersonal relationships between team members. Harmonization of in-
terpersonal relationships can leads to achieve high goals. To find out how good the commu-
nication or interpersonal relationships between the players of course in the process we need-
ed a method to find out. Sociometry is one of a research method for measurement and as-
sessment of cohesion of specific social groups and communications between units of the 
population [1]. Group cohesion is very important in the evolution of performance as a group 
where we can find positive relationships as friendships, sympathy and cooperation [2].  

In the works of Ussorowska 2016, studying intra-group relationships between players 
can used sociometry test by Moreno as the main method [3]. Sociometry is based on the fact 
that people make choices in interpersonal relationships. When gathered, they will choose 
whether to sit or stand, choose who is friends or who is not friendly, who is the central fig-
ure or who is rejected (not liked) in the group or who is isolated [4]. By this method we can 
investigated the subject opinions, thoughts, views, impressions, and we got to know their 
interpersonal relationships in order to analyze the personality.  

The main purpose of the study is to determine mutual choice, characteristics of group 
relationships and interpersonal relationships between team members in women‘s handball 
team. Handball is a sport whose main goal is to score as many goals or scores as possible 
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through dribbling, passing and throwing the ball into the goal. Where there are teams that try 
to score goals while the other team tries to clear the ball and keep the defense [5]. The per-
formance of a game on a handball team is determined by the player's technical ability, tacti-
cal ability, player cohesiveness, psychological or social and physical characteristics of the 
player itself. All of these elements are very important and are quite related in a very com-
plex handball team in it [6]. 

 In handball, interpersonal relationships is important in building team structure to 
achieve high goals. The survey data consists from 15 athlete is the information base of the 
research at women handball team at Semarang, Indonesia. This research methodology of 
structural analysis small group based on sociometry method. We can see the group leader, 
group cohesion, and marginalized individuals of the women handball team after analyzing 
these factors. By analyzing interpersonal relationships between player, we can stimulate 
positive relationships and improve group cohesion that can affect the results of the team. 
The conclusions from applying sociometry test is the test can help us to define preferences 
for the team captain or other social problems in the group we want to investigate and wheth-
er the group is united or divided. The connection with the game of handball, with knowledge 
of the factors that influence interpersonal relationships, allows the coach or the members of 
the handball team to influence them in eliminating unwanted behavior. In addition, thanks to 
the awareness of forming and monitoring the right attitude in the team, the coach is able to 
improve a player's interpersonal situation. By doing this, the general atmosphere within the 
handball team will improve, so that it correlates with the effectiveness of the team's activi-
ties in achieving the highest goals. 

2 Material and methods 

The research methodology used in this study is based on existing sociometriy methods 
and consists of survey data from 15 athletes from the team of women's handball. Our re-
search took place in Semarang, Indonesia with our women handball team between April 
2020 and early June 2020 with 15 players aged between 18 and 23 years old, with 
a handball experience of 2-5 years. Based on the methods and clause specified in the work 
of Wäsche (2017) [7], Herbison (2018) [8], Timushkin (2018) [9], Sopa (2018) [10] and 
Dontsov (2018) [11], we developed a sociometric survey to determine the likes of the mem-
bers of the handball women team. 

This survey also includes the following types of questions based on the methods and 
principles set out in the work of Viktorovna 2019 [12] and Sopa 2018 [13]. 
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Table 1.   Questions and answers option for sociometry researchs 

Questions Answers option 
Which athlete’s members do you prefer to 
work out and you prefer can lead the team? 

1…………….…………… (+3) 
2…………..……...……… (+2) 
3……………….………… (+1) 
*you can choose 3 team members, the first 
pick is the person you like the most* 

*compiled by the authors 
 
Furthermore as noted in the works of Viktorovna 2019, in this case it is also necessary 

to create a matrix of respondents' choices for each question and the need to count the num-
ber of mutual choices, made and choices received. 

it is necessary to construct a matrix of respondents‘ choices for each question and calcu-
late the amounts of received, made and mutual choices. 

Data collected by the sociometry questionnaire is still difficult to analyze and under-
stand if it has not been processed. So that the sociometric data is easily understood, then the 
data is presented in tabular form (sociometric matrix) and image form (sociogram). After the 
sociometry questionnaire was filled out, it was then collected and processed to get an over-
view of the data. 

Processing results of sociometric instruments refer to the following steps: {a}. Prepare a 
sociometric table containing the name of the voter and the name chosen, {b}. enter the data 
obtained from the sociometry questionnaire into the table with the provisions of number 1 
for the first choice (1), number 2 for the second choice (2), number 3 for the third choice (3). 
The tabulation data for the directional vote is calculated as follows: for the first choice (1) a 
score of three (+3) is given, for the second choice (2) a score of two (+2) is given, and the 
third option is given a score of one (+1), and {c}. From the tabulations that are poured in the 
form of a sociogram using the sociogram application that is useful to see the mutual choice, 
characteristics of the group relationships and interpersonal relationships between team 
members. 

3 Results  

The next step on the basis of the data in our study is to built our athlete‘s response and 
build a sociometric matrix. In Table. 2 we listed the subjects with a letter in the first column 
and assign  numbers in sequence. 
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Table 2. Sociometric matrix 

Subjects 
(voter) 

(Selected) 

A B C D E F G H I J K L M N O 
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

A. (1) X     3 1             2       
B. (2) 1 X 3   2                     
C. (3) 2   X 3 1                     
D. (4) 1     X 2                   3 
E. (5) 2       X 3         1         
F. (6)       3   X     1           2 
G. (7) 2       1   X     3           
H. (8) 3   2   1     X               
I. (9) 1     3 2       X             
J. (10)     3   1         X 2         
K. (11)       1 2         3 X         
L. (12) 1       2             X 3     
M. (13)     1   2       3       X     
N. (14) 3       1   2             X   
O. (15) 1                     2 3   X 

 
Based on the selection matrix, a selection chart between team players is built for selec-

tion for criteria. The links in group or team are quite extensive, as can be seen from Figure. 
1. It can be seen that there is an interpersonal relationship between team players, even 
though there are three isolated athletes (B, H, N) because all the three are not selected as 
training buddy during training and as leaders. As can be seen from Figure 1 this criterion 
reveals the highest saturation of bonds, because the links in the team are quite extensive. It 
can be seen that communication links now cover almost all team members, although there 
are three (B, H, N) isolated team members that no one has chosen as training partners or as a 
leaders of the team. It can be seen in Table 3 that shows the distribution of each popular, 
moderate and unpopular team players according to the criteria "partners during training and 
as leaders in teams". 
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Fig. 1. Team members score selection chart 

Table 3. Score & Index CS (Choice Status) 

No. Subject Name SCORE Nxp Index CS 
1 A 23 45 0,511111111 
2 B 0 45 0 
3 C 7 45 0,155555556 
4 D 7 45 0,155555556 
5 E 30 45 0,666666667 
6 F 1 45 0,022222222 
7 G 2 45 0,044444444 
8 H 0 45 0 
9 I 4 45 0,088888889 
10 J 2 45 0,044444444 
11 K 5 45 0,111111111 
12 L 4 45 0,088888889 
13 M 2 45 0,044444444 
14 N 0 45 0 
15 O 3 45 0,066666667 

 
According to the survey results using matrix of choices, four members of the women‘s 

handball team (E, A, C, D) can be distinguished who are most popular to be a partners dur-
ing workout and as a leaders in the team.   

The selection of a sociograms (Figure. 1) enables a comparative analysis of the struc-
tures of relationship within the teams and can provide a visuals representation for group 
leaders and interpersonal relationships of team players who also consider theirs popularity. 

23 
0 

7 
7 

30 
1 

2 
0 

4 
2 

5 
4 

2 
0 

3 

0 5 10 15 20 25 30 35

A
B
C
D
E
F
G
H
I
J

K
L

M
N
O

600



601 

 

 
 

Fig. 2. Sociogram elections 

 
Conducting this sociometry research highlighted the importance of the survey method 

in scientific research in the field sports team especially in handball. Finding the best partners 
for sports or workout and the right leader requires communication in its implementation on 
the process. The group constitutes the basic psychosocial reality of sports activities, its co-
hesion and capacity depending very much on the performance and satisfaction of the ath-
letes. The commonly known group situations can be characterized as "united", "divided", 
"confused" or working to acquire a personality [14]. 

This research can analyze the most popular team member based on the questions, 
whether the team members prefer to interact in training or workout with several people and 
choose the right leaders. Some team members are currently falling from the communication 
structure (B, H, N). There are a number of three players from team members who have a 
total score of zero from the question (namely: B, H, N), with these results it is possible to 
expect that there will be developments in the team, so that later the results can be used as 
evaluations into groups. So, based on that we can conclude that the sociometry in the wom-
en handball team is quite favorable. 
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4 Conclusions 

The sociometry test is the test can help us to define preferences for the team captain or 
other social problem in the group we want to investigate and whether the group is united or 
divide. 
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Abstract. Sports drinks could be applied as sports food for athletes during the training 
and recovery stage. This study aimed to formulate a sports energy gel from Chia seeds 
(Salvia hispanica, L.). This study conducted on a total of 18 treatments were consist of 
2 factors (hydrocolloid type and storage temperature). The observed characteristics 
were pH, total soluble solids (TSS), and physical and sensory changes due to storage. 
The results show that there is a significant difference in the pH and the total soluble 
solids. During storage, the color is getting darker, cloudy, froth, and rolled, and its ac-
ids and alcohol odor increased in all the treatment stored at room temperature com-
pared with refrigerator temperature storage. It can conclude that different types of hy-
drocolloid and storage temperatures can significantly decrease the physical quality and 
sensory characteristics. 

Keywords: sports energy gel, hydrocolloids, sensory characteristics. 

1 Introduction 

Sports drinks created to revitalize the electrolyte and keep the body hydrated. Sports 
drinks could be applied as sports food for athletes during the training and recovery stage. 
The most important ingredient of sports drinks are carbohydrates, mainly glucose and elec-
trolyte (sodium, potassium, and magnesium). Athletes need sports drinks during hard physi-
cal activity to avoid hyponatremia, which causes fatal because of a lack of sodium level in 
the blood. The first sports drink produced for the football team in Florida is Gatorade, which 
has liquid form. Sports drinks are now growing in another form, such as sports gel.[1] 
Sports gel has gooey consistency and concentrated carbohydrate, usually available in a sin-
gle pack.    

The component of a food ingredient that can use as a source of energy and nutrient in 
formulating sports drinks is Chia seeds (Salvia hispanica L.). Chia seeds have a small oval 
shape, usually black, gray, or brown, with few white spots. In the water, Chia seeds can 
expand and produce clear white mucus. Chia seeds are also often used as components in the 
manufacture of certain food products and function as thickener, emulsifiers, or 
stabilizers.[2],[3] Chia seeds are high in fiber, protein, omega-3, gluten-free, rich in vita-
mins, minerals, and antioxidants, namely polyphenols, tocopherols, and isoflavones.[4],[5] 
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Athletes are not able to consume much fluid in one drink, especially during vigorous 
exercise. Athletes need adequate energy, nutrients, and electrolytes to support their perfor-
mance during training. One of the sports drink that can be applied on athletes is sports ener-
gy gel, which produces with hydrocolloid addition. The hydrocolloid is a component to bind 
the water and form gooey consistency. The hydrocolloid also uses as a thickener, gelling 
agent, emulsifier, stabilizer, and coating, for example, carboxymethyl cellulose (CMC), 
gelatin, chitosan, gum, pectin, and starch.[6] This research was conduct to develop and pro-
duce sports energy gel based on Chia seeds and hydrocolloid addition, which has the best 
physicochemical and sensory quality.   

2 Material and methods 

This Complete Random Design study is consists of two factors, hydrocolloid type and 
storage temperature. The hydrocolloid (H) type factor consists of 3 levels, while the storage 
temperature factor (T) consists of 2 levels. Each treatment level replicated three times, so 
that there are total 18 treatments.  

 
2.1 Preparation of sport energy gel 
 

The main ingredients used in the preparation of sports energy gel are organic Chia seeds 
(Salvia hispanica, L) purchased at local supermarkets. The hydrocolloids used in this bever-
age formulation are xanthan gum, pectin, and Carboxymethyl Cellulose (CMC). Other in-
gredients used as beverage composition are dragon fruit juice and cucumber juice.[1],[2] 
The composition of Chia seeds-based sports energy gel presented in Table 1.   

Table 1.   The Composition of Chia Seeds-based Sport Energy Gel. 

Ingredients Amount 
Chia seeds (g) 4 
Maltodextrin (g) 15 
Dragon fruit juice (mL) 5 
Cucumber juice (mL) 5 
Hydrocolloids (%) 0.1% 
Water (mL) 200 

 
The production of a sports energy gel is done by mixing Chia seeds, maltodextrin, 

dragonfruit juice, cucumber juice, and added warm water as much as 200 mL. The mixture 
homogenized and then added 0.1% hydrocolloids (H1: Xanthan Gum; H2: Pectin; H3: CMC). 
The mixture then homogenized.    

 
2.2 Storage of sport energy gel 
 

Sport Energy gels that have formulated and added hydrocolloids then stored for seven 
days at different storage temperatures, which are room temperature 15-30oC (T1) and refrig-
erator temperature 8oC (T2). The observation of the characteristic changes occurred four 
times, there is the day before storage (day 0) and during storage at day 3th, 5th, and 7th.  

604



605 

2.3 Physicochemical analysis of sport energy gel 
 

Acidity (pH). The pH of a sports energy gel is measured using a pH-meter. Before meas-
uring the sample, the pH-meter calibrated first using a buffer solution. The pH-meter dipped 
in 100 mL of a homogenized sample.[3] 

 
Total Soluble Solid (TSS). The Total Soluble Solid (TSS) of sports energy gel is measured 
using a hand refractometer. Before measuring the sample, the refractometer calibrated first 
using aqua dest until the reading results indicate a zero value. 1-2 drops shed the sample on 
the glass prism. Cover the glass prism slowly and make sure the sample fills the entire glass 
surface prism. The Total Soluble Solid (TSS) level is read through the binoculars and will 
designate as Brix [4]. 

 
2.4 Sensory analysis of sport energy gel 
 

Organoleptic Analysis. Organoleptic analysis of sports energy gel conducted by observ-
ing texture (consistency), color, and aroma. Observation of organoleptic characteristics is 
performed one time for each day during seven days of storage of sports energy gel both 
sampleat room and the refrigerator temperature [5]. 

 
Homogeneity Analysis. Sports energy gel was observed its homogeneity by applying 1-2 

drops of samples on glass objects then observed dispersion or spread. The homogeneous 
sample if the entire sample composition can disperse evenly [5]. 

 
2.5 Data analysis 
 

Data were analyzed using SPSS 16.0 for Windows. Physicochemical analysis data of 
sports energy gel during storage period analyzed with One-Way and Two-Way ANOVA 
with a confidence level of 95%, which then continued with Duncan Multiple Range Test 
(DMRT) test. As for the differences in physicochemical characteristics of sports energy gel 
stored in room temperature and refrigerator temperature, an analysis conducted using the 
independent t-test with a confidence level of 95%. Data on sports energy gel sensory analy-
sis during the storage period was analyzed descriptively through study and theoretical ap-
proach. 

3 Results and discussion 

3.1 Physicochemical analysis of sport energy gel 
 

Acidity (pH). The measurement of the pH value of the sports energy gel sample over a 7-
day storage period shows a sharp decline in the first and second days of storage in all sam-
ples (both stored at room and refrigerator temperature). The sports energy gel with the addi-
tion of xanthan gum stored at room temperature (H1T1) indicates a slight increase in pH 
value on the 4th day until the 6th day and decreases on the 7th day of storage. The sample 
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stored in the refrigerator temperature (H1T2) shows that its pH value continues to decline 
until the 7th day of storage. The pH value of a sports energy gel with the addition of pectin 
stored at room temperature (H2T1) still shows a decline in pH until day six, and a slight in-
crease on the 7th day of observation.  

  

  
Fig. 1. a. The pH of Sports Energy Gel during Storage at Room Temperature. b. The pH of Sports 
Energy Gel during Storage at Refrigerator Temperature. c. Total Soluble Solid of Sport Energy Gel 
during Storage at Room Temperature. d. Total Soluble Solid of Sport Energy Gel during Storage at 
Refrigerator Temperature. 

The difference means test between-subject effect using Two Way ANOVA. Comparison among treatments for a 
combination of time storage and type of hydrocolloids is significant at level 0.05 (p=0.0001). Comparison among 
treatment for time storage only is significant at level 0.05 (p=0.0001). A comparison among treatment for a type of 
hydrocolloids only is significant at level 0.05 (p=0.0001). 

 
The sports energy gel with the addition of pectin stored at the refrigerator temperature 

(H2T2) showed a slight increase in the 3rd day and decreased on the 5th day, although then the 
pH value slightly increased until the 7th day of observation. The sports energy gel with the 
addition of CMC stored at room temperature (H3T1) shows a decline until the 4th day, then a 
little up until the 7th day of observation. The sports energy gel with the addition of CMC 
stored at the refrigerator temperature (H3T2) also shows a decline until day five then the pH 
value increase until the 7th day of observation (Fig. 1a & 1b). 

Different test results using the independent t-test show no significant difference in the pH 
value between the sports energy gel stored at room temperature or refrigerator temperature 
(p = 0.603). However, different test results for each day of observation show that there is a 
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significant difference between the pH value of sports energy gel stored at room temperature 
and the refrigerator temperature, showed by a p-value < 0.05 (p = 0.0001) (Table 2). 

Table 2.   Physical Characteristics of Sport Energy Gel during Storage at Different Temperature. 

Day Type of 
Hydrocolloids 

pH  Total Soluble Solid 
Storage Temperatures (§) P-Value Storage Temperatures (§) P-Value 15-30oC (T1) 8oC (T2) 15-30oC (T1) 8oC (T2) 

0 H1 7.02 + 0.026a 0.0001*(#) 9.83 + 0.153a 0.0001*(#) 
 H2 6.89 + 0.010b  8.47 + 0.058a  
 H3 7.17 + 0.020c  8.37 + 0.115b  
1 H1 5.27 + 0.715a 6.14 + 0.010a 0.151ns (#) 9.00 + 0.100a 9.13 + 0.058a 0.001*(#) 
 H2 6.06 + 0.020a 6.14 + 0.010a 0.0001*(^) 9.13 + 0.058a 8.23 + 0.252b 0.0001*(^) 
 H3 5.27 + 0.715a 6.07 + 0.020b 0.0001*(˅) 9.00 + 0.100b 8.23 + 0.208b 0.473ns(˅) 
2 H1 3.78 + 0.075a 5.88 + 0.031a 0.0001*(#) 8.90 + 0.115a 9.07 + 0.115a 0.0001*(#) 
 H2 3.93 + 0.100b 5.88 + 0.031b 0.0001*(^) 7.93 + 0.115b 8.17 + 0.058b 0.0001*(^) 
 H3 4.09 + 0.035c 5.99 + 0.010b 0.0001*(˅) 7.90 + 0.100c 8.23 + 0.058c 0.231ns(˅) 
3 H1 3.73 + 0.035a 5.83 + 0.023a 0.0001*(#) 8.47 + 0.058a 8.83 + 0.058a 0.001*(#) 
 H2 3.89 + 0.051b 5.83 + 0.023b 0.0001*(^) 7.87 + 0.153b 8.17 + 0.058b 0.0001*(^) 
 H3 4.02 + 0.021c 5.92 + 0.017b 0.0001*(˅) 7.67 + 0.208c 8.23 + 0.115c 0.026*(˅) 
4 H1 3.84 + 0.105a 5.80 + 0.045a 0.0001*(#) 7.97 + 0.058a 8.57 + 0.058a 0.0001*(#) 
 H2 3.86 + 0.078b 5.80 + 0.045b 0.0001*(^) 7.53 + 0.153b 8.04 + 0.069b 0.0001*(^) 
 H3 4.03 + 0.070c 5.90 + 0.006b 0.0001*(˅) 7.50 + 0.105b 8.16 + 0.053c 0.0001*(˅) 
5 H1 3.93 + 0.292a 5.85 + 0.010a 0.0001*(#) 7.67 + 0.231a 8.10 + 0.100a 0.024*(#) 
 H2 3.74 + 0.559b 5.85 + 0.010ab 0.0001*(^) 7.36 + 0.118ab 7.90 + 0.100b 0.0001*(^) 
 H3 3.90 + 0.190c 5.85 + 0.025b 0.0001*(˅) 7.45 + 0.047b 8.06 + 0.078b 0.0001*(˅) 
6 H1 3.94 + 0.366a 5.87 + 0.040a 0.0001*(#) 7.40 + 0.100a 7.80 + 0.300a 0.003*(#) 
 H2 3.55 + 0.691a 5.87 + 0.040b 0.0001*(^) 7.20 + 0.173a 7.80 + 0.100b 0.006*(^) 
 H3 3.78 + 0.341b 5.91 + 0.114b 0.0001*(˅) 7.33 + 0.115b 8.02 + 0.029b 0.0001*(˅) 
7 H1 3.73 + 0.320a 5.93 + 0.068a 0.0001*(#) 7.23 + 0.153a 7.77 + 0.306a 0.010*(#) 
 H2 3.43 + 0.587a 5.93 + 0.068b 0.0001*(^) 7.20 + 0.265a 7.70 + 0.173b 0.018(^) 
 H3 3.80 + 0.495b 5.94 + 0.006b 0.0001*(˅) 7.20 + 0.100b 7.97 + 0.058b 0.0001*(˅) 
*Significant difference mean at the level of 0.05 (ns = not significant) 
The difference means test using One Way Anova 

(#) comparison among treatment in room temperature 
(^) comparison among treatment in refrigerator temperature  

The difference means test using Independent T-Test  
(§) comparison between the mean of treatment in different storage temperature (p=0.603; p=0.583) 
(˅) comparison between the mean of treatment within each time of storage  

Letter notation applies to have the mean of each treatment group 
Notation differences show significant mean differences 

The study results also show that the addition of different types of hydrocolloids in the 
sports energy gel formulation can make significantly different pH changes throughout 7- 
days of storage in both room and refrigerator temperature (p = 0.0001). The advanced test 
using DMRT showed that the sports energy gel added by CMC and stored at room tempera-
ture had a significantly higher pH value than those added xanthan gums and pectin. It is 
indicated with the difference in the letter notation. (Fig. 1a). As for the results of further 
testing on the sports energy gel stored at the refrigerator temperature indicates that the sports 
energy gel added xanthan gum has a higher pH value significantly when compared with the 
added pectin or CMC (Fig. 1b). 

The analysis results then strengthen by an analysis of variance in each temperature treat-
ment group in every day of observation. There is a significant difference in pH value on 
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every day of observation in both the temperature treatment groups (T1 and T2); both the 
sports energy gel add xanthan gum, pectin, nor CMC (H1, H2, and H3). It is showed with a 
value of p < 0.05 (p = 0.0001), except on a sport energy gel that is stored at room tempera-
ture on the 1st day of storage showing the value p > 0.05 (p = 0.151) (Table 2). 

The results of this study support similar research conducted in 2015 on the tomato-carrot 
juice blend. The study results stated that there was no significant difference between the 
storage at room temperature and room temperature in the sample. The sample stored in the 
refrigerator temperature shows a more stable pH than the sample stored at room tempera-
ture. However, during the storage period, fluctuating pH changes occur, but it appears to be 
a sharp decline in the second week of storage, both stored at room temperature or refrigera-
tor temperature. This research also shows that the pH value of samples stored in the refrig-
erator temperature is higher when compared to the pH of samples stored at room tempera-
ture.[7] 

Before storage, the addition of different hydrocolloids on the sports energy gel shows the 
pH values varying and significantly different (P = 0.0001). It attributes to the presence of a 
dose of the same hydrocolloid addition to each type to show significant pH differences even 
though the dose add in small quantities (0.1% w/v). It is supported by research that has con-
ducted in the year 2012, which shows the results that the addition of xanthan gum and carra-
geenan with different addition doses is incapable of giving effect to the pH value and chem-
ical composition of yogurt samples.[8] Similar with the result of the study on aloevera-
lemon functional drink that showed a significant decrease during storage periods.[9] This 
study's results differed from the research done on yogurt samples added by several different 
stabilizer types, where the research results showed a pH value that did not differ significant-
ly.[10] The decrease in pH value during storage is associated with a microbiological activity 
that mainly occurs in samples stored at room temperature. During the storage period in room 
temperature will increase the rate of breakdown of carbohydrates by microorganisms that 
will ultimately increase the total levels of acid in the product and decrease the pH value.[11] 

Total Soluble Solid (TSS). Measurement of TSS of sports energy gel during the 7-day 
storage period results in a sharp decrease on the 1st day in the sample of the added xanthan 
gum, both stored in room temperature and the refrigerator temperature. Sports energy gel 
added pectin and CMC showed a decrease in total soluble solid but not as sharp as the sport 
of energy gel added xanthan gum. Sports energy gel both are stored at room temperature and 
in the refrigerator temperature (H1T1; H1T2; H2T1; H2T2; H3T1; and H3T2) shows a consistent 
decrease in total soluble solids until the 7th day of observation. (Fig. 1c & 1d) 

The results of the different tests using the independent t-test showed no significant differ-
ences in TSS between the sports energy gel stored at room or refrigerator temperature (p = 
0.583). However, different test results for each day of observation indicate that there is a 
significant difference in TSS between sport energy gels stored at room and refrigerator tem-
perature on the 3rd day of observation, indicated by p-value < 0.05 (p = 0.026; 0.024; 
0.0001; 0.0001; and 0.0001). The TSS of sports energy gel stored at room and the refrigera-
tor temperature on the 1st and second-day observations showed no significant difference (p = 
0.473 and 0.231) (Table 2). 
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ANOVA analysis mentioned that the addition of different types of hydrocolloids to the 
sports energy gel formulations could show significantly different changes in TSS throughout 
storage in both room and refrigerator temperature (p = 0.0001). The DMRT test results 
showed that any sports energy gel that added different hydrocolloid types stored at room 
temperature had significantly different total soluble solids. It indicates the difference in the 
letter notation (Fig. 1c & 2d). 

Table 3.  Observation of organoleptic characteristics of Sport Energy Gel during storage. 

Day Treatment Characteristics 
Color Odor Thickness Physical Appearance 

0 H1T1 Light purple + Cucumber +++ +++ Normal 
H2T1 Light purple ++ Cucumber +++ + Normal 
H3T1 Light purple + Cucumber +++ ++ Normal 

3 H1T1 Purple + ; cloudy ++ Cucumber + ; sour ++ ++++ Froth +++ ; fattened + 
H2T1 Purple + ; cloudy + Cucumber + ; sour ++ +++ Froth ++ ; fattened + 
H3T1 Purple + ; cloudy + Cucumber + ; sour ++ ++ Froth + 
H1T2 Light purple ++ Cucumber ++ ++ Normal 
H2T2 Light purple ++ Cucumber ++ + Normal 
H3T2 Light purple + Cucumber ++ + Normal 

5 H1T1 Purple + ; cloudy +++ Sour +++ ++++ Froth ++++ ; fattened ++ ; smoky 
H2T1 Purple + ; cloudy ++ Sour +++ +++  Froth ++ ; fattened ++ 
H3T1 Purple + ; cloudy ++ Sour +++ ++ Froth ++ 
H1T2 Light purple ++ Cucumber + ; Light sour +  ++ Sedikit fattened 
H2T2 Light purple ++ Cucumber + ; Light sour + + Sedikit fattened 
H3T2 Light purple + Cucumber + ; Light sour + + Sedikit fattened 

7 H1T1 Purple ++ ; cloudy +++ Sour +++++ ++++ 
 

Froth ++++ ; fattened ++ ; smoky 

H2T1 Purple ++ ; cloudy ++ Sour +++++ +++ 
 

Froth +++ ; fattened ++ 

H3T1 Purple ++ ; cloudy ++ Sour +++++ ++ 
 

Froth +++ ; fattened + 

H1T2 Light purple ++ Cucumber + ; Light sour 
++  

++ Sedikit fattened 

H2T2 Light purple ++ Cucumber + ; Light sour 
++ 

+ Sedikit fattened 

H3T2 Light purple + Cucumber + ; Light sour 
++ 

+ Sedikit fattened 

The results of this study were in line with the research conducted in 2015 on the tomato 
drink-carrot juice blend, which stated that there was no significant total soluble solid differ-
ence between the samples stored at room and the refrigerator temperature.[7] Another study 
on  Aloe vera drinks stored for 60 days showed that a significant decrease in TSS value oc-
curred in all treatments during storage.[12] Total soluble Solid (TSS) is the overall amount 
of solids dissolved in a solution, such as some types of sugar (sucrose, fructose, and glu-
cose) or other solids such as pectin and certain minerals.[13] In a beverage product that adds 
with hydrocolloid, the total soluble solid will increase, and its value will differ for each hy-
drocolloid type. The hydrocolloid structure containing a linear and water-soluble polysac-
charides will hydrolyze due to the processing process, which can ultimately improve the 
simple sugar that appears to increase the TSS value.[14] 
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3.2 Sensory analysis of sport energy gel 

Organoleptic Changes during Storage. Observations of the organoleptic characteristics 
of the sports energy gel are conducted on 4 points of time (3rd, 5th, and 7th days) during the 
seven day-period storage for each temperature treatment group (Table 3).  

The observed characteristics of organoleptic changes include color, aroma, viscosity, and 
physical appearance of sports energy gel. In general, organoleptic characteristics of the 
sports energy gel store at the refrigerator temperature and the room temperature decreased 
during the storage period. The characteristics of organoleptic sports energy gel stored at 
room temperature more rapidly decrease when compared with the sports energy gel stored at 
the refrigerator temperature. The characteristics of sport energy gels stored in refrigerators 
tend to be more stable and decrease slower during storage periods. During storage, the color 
of the sports energy gel stored at room temperature changes to be darker than those stored at 
the refrigerator temperature. The cucumber aroma that is a smell to the sports energy gel 
stored at the refrigerator temperature can last longer than stored at room temperature. The 
pungent acid aroma is accompanied by froth and smoky when the lid of the bottle opens, 
which shows in the sample of sports energy gel stored at room temperature. 

The result of the sensory evaluation characteristic done in cloudy ready-to-drink Mulber-
ry product showed that the physical appearance, color, flavor, texture, and the acceptability 
of the product did not differ significantly in a sample that adds xanthan gum and CMC. The 
research mentions that the type of hydrocolloids used does not affect the sensory parameters 
of the product. Although there are significant odor differences between the products that add 
xanthan gum or CMC.[15] 

Homogeneity of Sport Energy Gel. Observation of the energy gel sports homogeneities 
is also performed on 4 points of time (3rd, 5th, and 7th day) during the seven day-period stor-
age for each temperature treatment group. A gel product is said to be homogeneous when 
there is no coarse grain or split blob.[6] 

Based on observations, the results show that the homogeneity of the sports energy gel 
stored at room temperature or room temperature decreased during the storage period. The 
sports energy gel that stores at room temperature indicates the agglomeration of Chia seeds 
on the surface on day-3 of storage and increases until 7th-day storage. The sports energy gel 
that stores at the refrigerator temperature also begins to show a reduction in Chia seed's 
homogeneity in the base of the bottle on day-3 of storage and consistent until the 7th day of 
storage. There was no stability in the gel homogenized; the sports energy gel product in this 
study associated with the low number of hydrocolloids added in the product so that the 
product's homogeneity decreased faster during the duration of storage. Unlike the results of 
this study, the research on the Chinese scalloped extract gel shows more stable homogeneity 
of the gel during the storage period.[16] The limitation of this study is there is no physico-
chemical and sensory as the gold standard to assess the suitability of the sport energy gel 
characteristics prooduced. 
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4 Conclusion 

The energy gel sports storage added by a variety of hydrocolloids for seven-days with 
different storage temperatures may result in significant physical and sensory characteristics. 
Seven days of storage at room and the refrigerator temperature can significantly lower the 
pH value and total soluble solid. Sensory characteristics in the form of color, aroma, viscosi-
ty, natural tone and homogeneity of sports energy gel stored at room and the refrigerator 
temperature show a noticeable decline. The sports energy gel that stores at the refrigerator 
temperature also decreases sensory quality and hmogeneity but appears slower. Researchers 
suggest that there is need a further research to study appropriate processing methods to en-
hance better the physicochemical and sensory characteristics and the longer shelf life of the 
energy gel. Besides, researchers also suggested that there is a need to test advanced sports 
energy gel products in vivo and examine their impact on living beings. 
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