BUKTI KORESPONDENSI ARTIKEL PADA JURNAL
INTERNASIONAL BEREPUTASI

UNNES

Universitas Negeri Semarang

PENGUSUL
Dr. Harry Pramono, M. Si / NIDN 0019105905

UNIVERSITAS NEGERI SEMARANG



Yth. Penilai
Pada Usulan PAK

Bersama dengan surat ini, saya bermaksud menyertakan bukti bukti korespondensi proses
artikel pada Jurnal Internasional dengan judul “The Effect of Plyometrics Exercise through
Agility Ladder Drill on Improving Physical Abilities of 13-15-Year-Old Volleyball”, yang
dimuat pada Physical Education Theory and Methodology [Teoria ta Metodika Fizi¢nogo
Vihovannd], edisi Vol. 23 No. 2, 28 April 2023, ISSN (p): 1993-7989, ISSN (e) : 1993-7997,
hal : 199-206. Adapun susunan kronologi bukti korespondensi terdiri dari beberapa poin, pada
tabel di bawah ini:

No Tanggal Aktivitas

1. | 17 November 2022 | Pembuatan akun, submit artikel pada sistem OJS

2. 17 November 2022 I\_/Iendapatkan balasan dari Editor in chief melalui email otomatis dari
sistem jurnal

3. 5 Januari 2023 Me_ndapatkan penataan layout dari Editor untuk dikirimkan ke
reviewer melalui OJS

4. . Artikel dikirimkan Editor masuk dalam proses Review dan

13 Januari 2023 .

mendapatkan catatan dari reviewer

5. 21 Januari 2023 Me_ndapatkan .Notlflkasﬂpembentahuan olen Editor adanya revisi
Artikel melalui OJS

6. 29 Januari 2023 II;/I_(::;li;'ilpatkan Notifikasi/pemberitahuan adanya revisi Artikel melalui

7. 26 Januari 2023 | Mengirimkan hasil Revisi ke OJS

8. 25 Eebruari 2023 I\/.IenQapatkan N_otlflka3|/pember|tahuan oleh Editor bahwa revisi telah
diterima melalui OJS

9. 26 Eebruari 2023 I\/_Iengjapatkan N_otlflka_5|/pember|tahuan oleh Editor bahwa revisi telah
diterima melalui e-mail

10. Mendapatkan  Notifikasi/pemberitahuan  oleh  Editor terkait

26 Februari 2023 | pembayaran yang akan dilakukan melalui OJS dan diterimanya artikel

hasil revisi yang akan publish

11. 18 Maret 2023 Mendapatkan N_otlflka3|/pember|tahuan o!eh Editor terkait cara
pembayaran dan jumlah pembayaran melalui OJS

12. 18 Maret 2023 Mendapatkan Notlflka5|/pe_mber|t.ahuan terkait cara pembayaran dan
jumlah pembayaran melalui e-mail

13. 20 Maret 2023 m%lﬁls(rl:kan pembayaran fee dan mendapatkan invoice dari untuk

14. 21 Maret 2023 Me_nglr!mkan Buk_tl pembayaran dan balasan penerimaan pembayaran
dari Editor melalui OJS

15. 29 Maret 2023 Mendapat_kan Notlflka5|/p_ember|tahuan dari e-mail terkait artikel
memasuki tahapan production pada OJS

16. 17 Aoril 2023 Mendapatkan Notifikasi/pemberitahuan di OJS terkait artikel telah

P diupload di galley dan telah dilayout pada OJS
17. 28 April 2023 Journal Publish pada web jurnal dan artikel pdf telah muncul

Demikian, agar dapat menjadi periksa.
Terimakasih

Semarang, 28 April 2023

Hormat saya,

Harry Pramono




KRONOLOGI KORESPONDENSI PUBLIKASI ARTIKEL PADA JURNAL
INTERNASIONAL BEREPUTASI DAN BERFAKTOR DAMPAK

Judul : The Effect of Plyometrics Exercise through Agility Ladder Drill on
Improving Physical Abilities of 13-15-Year-Old Volleyball

Jurnal : Physical Education Theory and Methodology [Teoria ta Metodika
Fizi¢nogo Vihovanna]

Volume : 23

Nomor : 2

Tanggal publikasi : 28 April 2023

ISSN (p) : 1993-7989 (print)

ISSN (e) : 1993-7997 (online)

Hal : 199-206

Penerbit : OVS LLC, Kharkiv, Ukraine

SJR jurnal :0.617 (2021)

Quartile : Q2 (Scopus)

SNIP : 0.535 (2021)

Cite Score : 2.2 (2021)

Penulis : Harry Pramono, Tandiyo Rahayu, Dewangga Yudhistira

Bukti indexing jurnal:

Physical Education Theory and Methodology

Publication Ethics ~

About ~

Archives ANnouncements

Current

To the attention of authors and readers of the journal! ORCID - Connecting Research and Language
2023-01-01 Researchers
20171220 English
In 2023 the journal comes out every two manths: Vicpaihcbia
The Journal Invites Reviewers for
« Yol 25 No. 1 - February 25; Collaboration

+ Val. 23 Na, 2 - April 28: .
+ Yol 23 Mo 5 - June 30;

« Val. 23 Na, 4 - August 30;

+ Yol 23 Na & - October 30;
« Yol 23 No. 6 - December 22

Mske a Submission
The Journal Included in the e
Directory of Open Access Journals

20170625

Manuseripts are submirted online 2021
2.2 ciest

Read More ) 56th percentile
Powered by Scopus
Teoria ta Metodika
Current Issue Fizicnogo Vihovanna

Vol.ZBNo.1(2023) e e )

scientific-methodological journal.

best quartiie
sjR2021 1
Professional journal in physical education and sports. 0.62 y

powered by SCiMagojr.com

In journal:

Teoria ta Metodika Fizicnogo Vihovanna @

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER

Ukraine Health Professions OVE LLC
Physical Therapy, Sports Therapy and
Rehabilitation

Medicine
Public Health, Environmental and

0'; Media Ranking in Ukraing
Occupational Health

Sccial Sciences
Health (social science)



H-INDEX

COVERAGE

2019-2021

SCOPE

PUBLICATION TYPE

Jaurnals

INFORMATION

Homepage

Haow ta publish in this journal

ISSN

19937989, 19957997

Physical Education Theory and Methodology [Teoria ta Metodika Fizicnoge Vihovanna] is an international research-and-methodology journal established in
2000. It publishes research papers on physical education of children, teenagers and student youth, physical rehabilitation and sports training. The purpose of
the journal is 1o inform about and introduce the results of applied and fundamental research in physical education and sports. The Editorial Board primarily
considers submissions focusing on physical education or sports training, or physical rehabilitation; containing a simulated experimental situation,

clearly defined independent variables (factors controlled in the experiment are indicators that characterize the process of physical education or sports training,
or physical rehabilitation), as well as dependent variables that characterize the effectiveness of the experimental training program; medicobiological,
psychophysiclogical, and psychological indicators used in the study provide additional information 1o explain the effectiveness of the experimental

training program.

Quartiles

Health (social science)

Physical Therapy, Sports Therapy and Rehabilitation

SJR A
0.8
0.6
0.4
0.2
2020 2021
Total Cites @ Self-Cites A
140 a
70
0
2019 2020 2021
% Intemational Collaboration N
36
30
24
18
2019 2020 2021

Teoria ta Metodika
Fizicnogo Vihovanna

Health (social

science)

SR 2021
0.62

+ Show this widget in
yaur awn website

Just copy the code balow
and paste within your htm
code

<a href="https:f fwerw, scit

Public Health, Envirenmental and Occupational Health

2020
Total Documents A
60
40
20
2019 2020 2021
External Cites per Coc @ Cites per Doc \Q
4
2
0
2019 2020 2021
Citable documents Non-citable documents A
60
30
o

2019 2020 2021

G SClmago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.

BN
2021
Citations per document
25
2
15
1
05
]
2019 2020

Cites / Doc. (4 years)
Cites / Doc. (3 years)
@ Cites / Doc. (2 years)

Cited documents Uncited documents

60

30

2019 2020

2021

3

2021



Q_ Author Search

Source details

Teoria ta Metodika Fizicnogo Vihovanna

Sources

Feedback »  Compare sources >

CiteScors 2021

0
2.2
Opendocess ()
Scopus coverage years:  from 2019 to 2022
Publisher: OVS LLC SJR 2021 o
0.617
ISSN: 1993-7989 E-ISSN: 1993-7997 N
Subject area: CSociaI Stiences; Health (social scieﬂoe)) CH ealth Professions: Physical Therapy, Sports Therapy and Rehabili(a(icn)
(Medicine: Public Health, Ervironmental and Qccupational Hea\th) SNIP 2021
0.535 ©
Source type: Journal .
[ Save to sourcelist  Source Homepage
n Improved CiteScore methodology x

CiteScore 2021 counts the citations received in 2018-2021 to articles, reviews, conference papers, book chapters and data

papers published in 2018-2021, and divides this by the number of publications published in 2018-202L  Learn more >

CiteScore 2021 CiteScareTracker 2022 ©
2 2 237 Citations 2018 - 2021 401 Citations to date
= 107 Documents 2018 - 2021 1'9 B 207 Documents to date

Caleulated an 05 May, 2022 Last updated on 05 April, 2023 « Updated monthly

CiteScore rank 2021 ©



RINCIAN KRONOLOGI KORESPONDENSI PUBLIKASI ARTIKEL PADA
JURNAL INTERNASIONAL BEREPUTASI

Pembuatan akun dan submit Artikel pada sistem OJS, [17 November 2022]

1948 / Pramono et al. ;/ The Effect of Plyometrics Exercise through Agility Ladder Crill on Improving Physical Abilities of 13—15-Year-Old  Library

Workflow Publication

Submission Review Copyediting Production

Submission Files Q, Search
v W 5626 harry2022, Author, Manuscript_ Dr_Harry pramono_Submission.doc Movernber Article Text

17, 2022
FM 5904 1048-REV-art-17112022.dood lanuary 5, Article Text

2023

Download All Files

Pre-Review Discussions Add discussion

Mame From Last Reply Replies Closed

MNa ftems

The Effect of Plyometrics Exercise through Agility Ladder Drill to Improve Physical Ability of 13-15
Year Old Volleyball Players

Harry Pramono™*®“’, Tandiyo Rahayu'”®®, Dewangga Yudhistira'"8t,
Faculty of Sport Sciences, Universitas Negeri Semarang, Semarang, Indonesia

* Authors’ Contribution: A — Study design; B — Data collection; C — Statistical
analysis; D — Manuscript Preparation; E — Funds Collection

Manuscript Preparation (letter D) and/or Funds Collection (letter E) are not sufficient grounds for inclusion in
the author's team. This is stated in the recommendations of ICMJE, which guide our editorial office.

Corresponding Author: Harry Pramono: hprdmono@mail.unnes.ac.id

Abstract

Objectives. The purpose of this study was to test the plyometrics training method through
agility ladder drills to increase leg muscle power, agility, and aerobic endurance in 13-15-
year-old volleyball players. Materials and methods: The research method used was an
experiment with a one-group pretest-posttest and pretest-posttest control group approach.
The participants were 30 male volleyball players weighing 57-67 kilograms and 157-170 cm
in height. Vertical jump, agility t-test, and multistage fitness test were used in this study.
Data gathering methods included observation and tests, while data analysis methods
included descriptive analysis, Wilcoxon, and Mann-Whitney nonparametric analysis.
Results: Descriptive data revealed a difference in the mean value of the pretest and posttest
of the experimental group. Furthermore, it also showed a difference in the mean value of
the experimental and control groups. In the Wilcoxon test, the value of Asymp. sig(2-tailed)
was 0.006<0.05, agility 0.001<0.05, and endurance 0.001<0.05. In the Mann-Whitney test,
the value of Asymp. sig(2-tailed) was 0.416>0.05, agility 0.00<0.05, endurance, 0.00<0.05.
Conclusion: In the experimental group, the posttest score is higher than the pretest score
on power, agility, and endurance. In volleyball players aged 13-15 years, there is a


http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
mailto:hpr4mono@mail.unnes.ac.id

significant effect, with the experimental group outperforming the control group in terms of
power, agility, and endurance. As a result, one of the recommended exercises for young
volleyball players is the plyometrics training method using an agility ladder drill.

Keywords: Plyometrics, agility ladder drill, young volleyball players

Introduction

Volleyball is a game sport that is carried out in teams (Zech et al, 2021). Nowadays, volleyball is very
popular among parents, teenagers, and children (Duan, 2021; Rahmi & Bachtiar, 2020). People
playing volleyball have different goals such as recreation, improving health, and achievement
(Young, et al, 2011; Suh et al, 2022; Bloshchynsky et al, 2019). Achievements in volleyball certainly
require more effort to get maximum results (Kolev, 2020).

Achievements in volleyball are carved from an early age, so it is necessary to implement long-
term coaching development for athletes (Balyi, Way & Higgs, 2013). The study states that to achieve
the top, a systematic and planned program is needed and is supported by adequate internal and
external parties (Bompa & Buzzichelli, 2019).

In coaching achievement at a young age, especially in volleyball, of course, putting forward
technical training with good technique would be able to maximize performance (Chevrier et al,
2016). But in essence, volleyball is related to physical conditions (Taware, Bhutkar & Surdi, 2013).
Therefore, one of the maximum supporters of a technique is supported by excellent physical
condition.

Volleyball players at a young age need training with a multilateral approach so that by applying
this concept they can provide motion enrichment in carrying out techniques (Wicaksono &
Hidayatullah, 2022). It is hoped that with the amount of physical literacy provided, young athletes
can demonstrate more complex technical movements (Brendan et al., 2014). Studies suggest that
exercise improves physical ability in young athletes need to emphasize varied movements that
involve brain and muscle coordination (Faigenbaum et al., 2016)

Athletes require high physical literacy at a young age to avoid injury, whereas physical exercise is
more than just running motions, physical training is based on cognitive and affective
knowledge(Faigenbaum et al., 2016). As a result, when considering volleyball physical training,
especially around the age of 13-15 years, it differs greatly from physical training for older athletes
(Buko et al, 2012). In-depth research, however, is required in the application of physical training for
volleyball players aged 13 to 15.

A coach's responsibility is to establish an adequate training program for the chronological ages of
young athletes(Wicaksono & Hidayatullah, 2022). To maximize accomplishment in old age, a
scientific method is required (Alsaudi, 2020). Athletes are not obliged to become champions at a
young age, but they can display the essential methods that have been acquired, such that the
highest level of champions is in maturity (Sulistiyono et al, 2021). As a result, the purpose of a long-
term training program is to build, maximize, and sustain peak performance.

Using the plyometrics training approach is one of the attempts made to increase a volleyball
player's physical capacity (Jastrzbeski et al, 2014). Plyo means to increase, and metrics are a
measurement (Radcliffe & Farentinos, 2015). This plyometrics workout is distinguished by quick
leaping and jumping motions, which entail fast eccentric and concentric phases (Radcliffe &
Farentinos, 2015). According to research, the plyometrics exercise approach offers several
advantages for boosting power, agility, coordination, flexibility, and endurance (Pratama et al, 2018).



According to observational research employing an interview strategy, some trainers claimed that
physical activity is highly required, but at a young age, it prioritizes basic techniques. This is correct,
but it is not absolute that just technique is taught since when athletes walk together, they go
forward, sideways, and backward methods, especially while jumping, which is extremely difficult
when there is no element of physical condition (Yudhistira & Tomoliyus, 2020). This is consistent
with other studies indicating that physical fitness is vital in performing technical motions when
practicing and competing (Yudhistira et al., 2021; Yulianto & Yudhistira, 2021)

Furthermore, numerous instructors indicated that plyometrics training was not allowed to
be offered to young athletes due to the risk of injury, then the coach stated that various conditions
must be met before plyometrics training, such as the athlete being able to complete squats weighing
1.5 body weight. (Jones & Ledford, 2012). This is right, but it is not suitable; in reality, plyometrics
exercise, when done with the appropriate training dose, has a favorable influence on the
development of young athletes' physical condition (Rubley et al, 2011).

Gjinovci et al. (2017) conducted an experimental study on young volleyball players for 12
weeks utilizing a skill-based plyometrics training approach, with the outcomes of plyometrics
training having a substantial influence on 20-meter running, leaping ability, and effectively lowering
body mass index. Then, according to Idrizovic (2018), physical activity utilizing the plyometrics
training approach gives a considerable rise in ball medicine throwing and the capacity to leap
vertically in junior volleyball competitors.

However, according to Fathi et al. (2019), plyometrics training had no significant effect on
enhancing jump height, sprint time, and flexibility in teenage volleyball players. According to the
findings of Makaa et al (2021), plyometric training did not result in a substantial increase in vertical
jump performance in volleyball players. Based on the studies discovered, there are contradictions in
earlier research.

Studies on plyometrics training methods are still being debated (Country et al, 2020; Watkins et al,
2021). Furthermore, Gjinovci et al. (2017) claimed that there is still little study that investigates
plyometric training approaches mixed with various motions to promote volleyball abilities. The goal
of this study is to investigate the plyometrics training approach employing agility ladder drills to
develop leg muscular strength, aerobic endurance, and agility in volleyball players aged 13-15 years.

Materials and methods
Study participants.

The research method used was a field test experiment with a one-group
pretest-posttest design approach and a pretest-posttest control group design
approach. Participants were 30 male volleyball players aged 13-15 years with a
height of £157-170 cm and a body weight of +57-67 kilograms. All participants
were given a pretest in the first stage, with the instruments utilized being a vertical
leap test, an agility t-test, and a multistage fitness test. Following the discovery
of the findings, the data were sorted from highest to lowest. The A-B-B-A pattern
was then used to carry out the ordinal pairing match mechanism. As a result of
this method, the experimental group was divided into 15 players who used the
plyometrics training method with agility ladder drills and 15 players who were in
the control group and used different training methods.This research was assisted
by two trainers to prepare and carry out the treatment using the plyometrics agility
ladder drill method in each group of 15 volleyball players aged 13-15 years.



Players were given treatment 2 times a week for 16 meetings. In one exercise
session, approximately 90 minutes to 120 minutes of exercise time are given with
adjusted exercise dose settings.

Study organization

Participants were given treatment in the form of a plyometrics training
method using agility ladder drill facilities for 16 meetings where treatment was
given 2 times a week. The minimum presence of participants is 80%. The vertical
leap test was used to assess the leg muscle power instrument, the agility t-test was
used to measure the agility test instrument, and the multistage fitness test was
used to measure the aerobic endurance test instrument. The procedure for
performing plyometrics agility ladder drill exercises is as follows: the first player
Is guided to jog for 3 to 5 minutes to increase the pulse. The athlete is then guided
to do static and dynamic stretching for approximately 20 to 30 minutes. At last,
the athlete executes the program that has been prepared. The following is a
plyometrics training program based on an agility ladder drill:

Table 1. Plyometrics agility ladder drill training program

Week Meeting Exercise Items Exercise Dosage
Item 1: Rabbit hops Volume (rep x sets) : 6 X
Item 2: Straddle hops 3 on one exercise item
squat Rest between reps: 10-
1-3 Item 3: Hopscotch 15 seconds
Rest between sets: 60
seconds
Intensity: moderate —
maximal
1-2 Item 1: Ladder taps (left Volume (rep x sets) : 10
leg) X 3 0n one exercise item
Item 2: Ladder taps (right  Rest between reps: 10-
4-6 leg) 15 seconds
Item 3: Single leg hops Rest between sets: 60
(left leg) seconds
Item 4: Single leg hops Intensity: moderate —
(right leg) maximal
Item 1: Shuffle Volume (rep x set) : 10
Item 2: Snake Jump X 4 on one exercise item
Item 3: Straddle hops Rest between reps: 10-
Item 4: Skiers jump 15 seconds
7-9 Rest between sets: 60
seconds

Intensity: moderate —
maximal




3-4
10-12
13-15
5-6
16-18

Item 1: Two-foot hoops —
zigzag pattern

Item 2: Single foot hops
zig-zag pattern (left right
Item 3: Single foot hops
zig-zag pattern (right leg)

Item 1: Forward-
backward hop

Item 2: Cross legs

Item 3: Fight shuffle
Item 4: Two forward, one
back

Item 5: Lateral in out
Item 6: Carioca
Item 7: SKi jumps

Volume (rep x set) : 15
X 2 on one exercise item
Rest between reps: 10-
15 seconds
Rest between sets: 60
seconds
Intensity: moderate —
maximal

Volume (rep x set) : 10
X 4 on one exercise item
Rest between reps: 10-
15 seconds
Rest between sets: 60
seconds
Intensity: moderate —
maximal

Volume (rep x set) : 15
X 3 on one exercise item
Rest between reps: 10-
15 seconds
Rest between sets: 60
seconds
Intensity: moderate —
maximal

Statistical analysis.

The SPSS version 23 program was used to process the data. The first analysis was
a descriptive analysis in which the lowest, maximum, standard deviation, and
mean values were presented. The second stage was Wilcoxon data analysis to
check if the pretest and posttest effects differed in the experimental group. The
next step is to examine the Mann-Whitney data to determine if there is a
difference between the experimental and control groups' post-test outcomes.
Deciding if the significance value is <0.05 and there is a substantial difference.
A descriptive study of physical abilities such as power, agility, and aerobic
endurance is provided below.



Table 2. Descriptive analysis results of pretest and posttest power agility and

endurance
Group Variable Pretest Postest
Min  Max Mean SD Min Max Mean SD
Experiment Power 41 56 49.73 4.803 43 56 50.53 4.596
Agility 17.12 18.34 17.61 47211 16.45 18.00 17.12 .32887
Endurance 38.09 48.08 44.69 3.24535 48.08 51.9 50.32 1.02517
Power 42 56 49.27 4511 41 56 49.13 4.882
Control  Agility 17.09 18.23 17.65 .40813 17.09 18.24 17.65 .41500
Endurance 38.10 48.08 43.91 2.76913 38.11 48.04 43.71 2.62126

Results

Table 3. The results of the pretest-posttest comparison of the experimental group based on

Wilcoxon analysis

Variable Asymp. sig (2-tailed)
Pretest — power 0.006
Postest — power
Pretest — Agility 0.001
Postest — Agility
Pretest — Endurance 0.001

Postest — Endurance

According to table 3, the Wilcoxon analysis of the Asymp.sig (2-tailed) value on the leg muscle power
variable yielded 0.006 < 0.05. This finding indicates that there was a considerable improvement in
leg muscular power between the pretest and posttest findings. The Asymp. (sig2-tailed) value in the
agility variable is 0.001<0.05. In other words, the data suggest that there is a considerable variation
in agility outcomes between the pretest and posttest. The Asymp. (sig2-tailed) value in the
endurance variable is 0.001<0.05. As a result, the results revealed a substantial difference between
the pretest and posttest outcomes of aerobic endurance.

Table 4. The results of the post-test comparison of the experimental and control groups based on

Mann Whitney analysis

Group Variable Mean Asymp. sig (2-tailed)
Experiment Power 50.53 0.416
Control 49.13
Experiment Agility 17.12 0.000
Control 17.65




Experiment 50.32 0.000

Control Endurance 43.71

The findings of the Mann-Whitney analysis are shown in Table 4. The Asymp. sig(2-tailed) value for
the power variable is 0.416 > 0.05 as shown in the table, indicating that there is no significant
difference between the post-test values of the experimental and control groups. The experimental
group's mean value is 50.53, while the control group's mean value is 49.13. The agility variable has
an Asymp.sig(2-tailed) value of 0.000<0.05, indicating a significant difference between the
experimental and control groups' post-test values. The experimental group's mean value is 17.12,
while the control group's mean value is 17.65. The Asymp.sig (2-tailed) value for the endurance
variable is 0.00<0.05 which indicated a significant difference between the results of the post-test
values of the experimental and control groups. The mean value in the experimental group is 50.32,
while the mean value in the control group is 43.71.

Discussion

According to the Wilcoxon analysis of the pretest and posttest findings, the Asymp.sig(2-
tailed) value for the power variable in the experimental group was 0.006<0.05. The Asymp.sig(2-
tailed) value in the agility variable is 0.001<0.05. The value of Asymp.sig(2-tailed) in the endurance
variable is 0.001<0.05. The results described in the power, agility, and endurance variables can be
interpreted as meaning that there is a significant difference between the pretest and posttest
results, such that the posttest score is higher than the pretest value, as evidenced by the average
posttest score of 50.53 on the power variable, 17.12 on the agility variable, and 50.32 on the
endurance variable.

Based on the Mann-Whitney analysis, which compared the results of the experimental and
controls posttests, the value of Asymp.sig(2-tailed) on the power variable is 0.416 >0.05, the agility
variable is 0.00<0.05, and the endurance variable is 0.00<0.05. The results show that the power
variable has no significant effect between the experimental posttest and posttest control groups,
however, the agility and endurance variables have a significant effect between the experimental
posttest and control posttest groups.

Volleyball players frequently use complex movements such as passing to their teammates
and fast jumping up before smashing, and they are ready to return to their starting position to
defend and attack again, which is done repeatedly for an extended period (Boichuk et al., 2017;
Budiman, 2016). Of course, physical fitness is crucial not just for older athletes, but also for young
athletes (Faigenbaum et al., 2016). Furthermore, smart approaches, strategies, and tactics are, of
course, supported by a strong body (Franchini et al, 2007). The author's plyometrics training
program for volleyball players aged 13-15 years has a considerable effect on physical performance,
including leg muscle power, agility, and endurance.

According to the authors' findings, although the plyometrics approach employing the agility
ladder drill did not significantly affect leg muscle power, the mean value in the experimental group
was 50.53, while the control group was 49.13. Previous studies have confirmed this, and while the
increase is not statistically significant, it still has a positive effect on the physical performance of
young players for a further stage, because young players are still in the development stage, and this
performance may continue to improve with proper time workout program and maturity (Edoya et
al., 2015; Markovic, 2007; Vassil & Bazanovk, 2012).

On the agility variable, the experimental group had an average score of 17.12, while the
control group received an average score of 17.65. The endurance variable had a mean value of
50.32, while the control group had a mean value of 43.71. This is consistent with prior research



showing that plyometric exercises improve cardiovascular and neuromuscular fitness (Wang &
Zhang, 2016). Plyometric exercises improve maximum strength, running speed, endurance, and
agility (Wang & Zhang, 2016). As a result, plyometrics training is an effective approach for young
volleyball players to increase their athletic ability (Vassil & Bazanovk, 2012)

Plyometrics is a method that includes motions like bounding, jumping, and hopping
(Ichailidis et al., 2013). Plyometric exercises have fast lengthening and shortening cycles (Booth &
Orr, 2016; Meszler, 2019). Studies have shown that plyometrics exercises use stretching and
shortening phases that develop during rapid eccentric and concentric muscle contractions (Markovic
et al., 2007; Markovic & Mikulic, 2010).

Because the muscles store energy during the eccentric phase and swiftly release it during the
concentric phase, this exercise improves muscle strength and power (Davies, 2015). As a result,
plyometrics training is advised as one of the volleyball training recipes (Ziv & Lidor, 2010).

The common misconception that plyometric activities are only employed by adult athletes is
untrue. According to studies, plyometrics exercises are not only taught to adult athletes but also to
youngsters and teenagers (Meylan & Malatesta, 2009). Plyometrics training has a positive effect on
the physical capacities of young athletes (Martinez-lépez et al., 2012). Furthermore, one of the
program recommendations for injury prevention is the plyometrics exercise program (Weber, Lam &
Mcleod, 2016). Understanding the proper notion of plyometrics will undoubtedly have a positive
impact on the development of young athletes(Akaruk et al., 2011).

According to the study, the prerequisite for plyometrics training is that athletes can
complete squats weighing 1.5 times their body weight in one lift so that there is no injury in the
provision of plyometrics training (Bachle & Earle, 2008). Another viewpoint holds that low and high-
impact plyometrics exercises performed once or twice a week in conjunction with strength training
are unquestionably safe and useful in a variety of sporting activities (Diallo et al, 2001; Faigenbaum
et al, 2009; Ingle et al, 2006; Potdevin et al, 2011; Rubley et al, 2011). Another study found that
plyometrics training is done twice a week in young athletes, the rest time is 72 hours, the number of
foot contacts each training session is 50-60 and climbs 80-120, the number of repetitions is 6-15, and
as many as 3-4 exercises should be done. 2-4 sets were completed (Edoya et al., 2015)

Furthermore, plyometrics training for young volleyball players is extremely different from
plyometrics training for senior volleyball players (Medeni et al, 2019). To build a plyometrics training
program at a young age, one must examine the hormonal, neurological, and muscular systems, as
this is related to puberty or growth acceleration that impacts teenagers when performing
movements (Malina, 1998; Roemmich & Rogol, 1995).

Plyometrics training employing agility ladder drill media is a type of exercise variation that
helps young athletes avoid boredom (Alviana, Mintarto, & Hariyanto, 2020; Padrén et al, 2021).
Trainers have commonly employed ladder drill exercises to promote coordination, agility, speed,
balance, and other skills (Robin, & Raj, 2019; Ng, Cheung & Raymond, 2017). As a result, plyometrics
training using an agility ladder drill is one way that is appropriate for young volleyball players.

Trainers can combine several actions to provide motion enrichment, as a foundation for
advanced plyometrics training, and to build brain and muscle synchrony (Padrén et al, 2021; Milroy,
2010). Trainers must learn how to set training doses such that the plyometrics training supplied does
not injure young athletes. The success of an exercise is an individual loading adjustment and regular
exercise dosage; we compare physical exercise to a drug, and the dose must be regulated and
adjusted effectively (Gronwald et al, 2020).



Conclusions

Based on the findings and discussions, the comparison of the pretest and posttest in the
experimental group has a substantial effect on leg muscular power, agility, and endurance.
Furthermore, a comparison of the posttest findings and mean values in the experimental and control
groups revealed that the experimental group that received the plyometrics training approach
through the agility ladder drill, had a substantial influence on leg muscular power, agility, and
endurance. Thus, the plyometrics training approach with the agility ladder drill is one of the
suggested exercises for young volleyball players and other sports that need complicated motion
enrichment.
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The Effect of Plyometrics Exercise through Agility Ladder Drill to Improve Physical Ability of
13-15 Year Old Volleyball Players

Abstract

Objectives. The purpose of this study was to test the plyometrics training method
through agility ladder drills to increase leg muscle power, agility, and aerobic
endurance in 13-15-year-old volleyball players. Materials and methods: The research
method used was an experiment with a one-group pretest-posttest and pretest-
posttest control group approach. The participants were 30 male volleyball players
weighing 57-67 kilograms and 157-170 cm in height. Vertical jump, agility t-test, and
multistage fitness test were used in this study. Data gathering methods included
observation and tests, while data analysis methods included descriptive analysis,
Wilcoxon, and Mann-Whitney nonparametric analysis. Results: Descriptive data
revealed a difference in the mean value of the pretest and posttest of the
experimental group. Furthermore, it also showed a difference in the mean value of the
experimental and control groups. In the Wilcoxon test, the value of Asymp. sig(2-
tailed) was 0.006<0.05, agility 0.001<0.05, and endurance 0.001<0.05. In the Mann-
Whitney test, the value of Asymp. sig(2-tailed) was 0.416>0.05, agility 0.00<0.05,
endurance, 0.00<0.05. Conclusion: In the experimental group, the posttest score is
higher than the pretest score on power, agility, and endurance. In volleyball players
aged 13-15 years, there is a significant effect, with the experimental group
outperforming the control group in terms of power, agility, and endurance. As a result,
one of the recommended exercises for young volleyball players is the plyometrics
training method using an agility ladder drill.

Keywords: Plyometrics, agility ladder drill, young volleyball players

Introduction
Volleyball is a game sport that is carried out in teams (Zech et al, 2021). Nowadays, volleyball
is very popular among parents, teenagers, and children (Duan, 2021; Rahmi & Bachtiar, 2020).
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People playing volleyball have different goals such as recreation, improving health, and
achievement (Young, et al, 2011; Suh et al, 2022; Bloshchynsky et al, 2019). Achievements in
volleyball certainly require more effort to get maximum results (Kolev, 2020).

Achievements in volleyball are carved from an early age, so it is necessary to implement long-
term coaching development for athletes (Balyi, Way & Higgs, 2013). The study states that to
achieve the top, a systematic and planned program is needed and is supported by adequate
internal and external parties (Bompa & Buzzichelli, 2019).

In coaching achievement at a young age, especially in volleyball, of course, putting forward
technical training with good technique would be able to maximize performance (Chevrier et
al, 2016). But in essence, volleyball is related to physical conditions (Taware, Bhutkar & Surdi,
2013). Therefore, one of the maximum supporters of a technique is supported by excellent
physical condition.

Volleyball players at a young age need training with a multilateral approach so that by
applying this concept they can provide motion enrichment in carrying out techniques
(Wicaksono & Hidayatullah, 2022). It is hoped that with the amount of physical literacy
provided, young athletes can demonstrate more complex technical movements (Brendan et
al., 2014). Studies suggest that exercise improves physical ability in young athletes need to
emphasize varied movements that involve brain and muscle coordination (Faigenbaum et al.,
2016)

Athletes require high physical literacy at a young age to avoid injury, whereas physical exercise
is more than just running motions, physical training is based on cognitive and affective
knowledge(Faigenbaum et al., 2016). As a result, when considering volleyball physical training,
especially around the age of 13-15 years, it differs greatly from physical training for older
athletes (Buko et al, 2012). In-depth research, however, is required in the application of
physical training for volleyball players aged 13 to 15.

A coach's responsibility is to establish an adequate training program for the chronological ages
of young athletes(Wicaksono & Hidayatullah, 2022). To maximize accomplishment in old age,
a scientific method is required (Alsaudi, 2020). Athletes are not obliged to become champions
at a young age, but they can display the essential methods that have been acquired, such that
the highest level of champions is in maturity (Sulistiyono et al, 2021). As a result, the purpose
of a long-term training program is to build, maximize, and sustain peak performance.

Using the plyometrics training approach is one of the attempts made to increase a volleyball
player's physical capacity (Jastrzbeski et al, 2014). Plyo means to increase, and metrics are a
measurement (Radcliffe & Farentinos, 2015). This plyometrics workout is distinguished by
quick leaping and jumping motions, which entail fast eccentric and concentric phases
(Radcliffe & Farentinos, 2015). According to research, the plyometrics exercise approach
offers several advantages for boosting power, agility, coordination, flexibility, and endurance
(Pratama et al, 2018).

According to observational research employing an interview strategy, some trainers claimed
that physical activity is highly required, but at a young age, it prioritizes basic techniques. This
is correct, but it is not absolute that just technique is taught since when athletes walk
together, they go forward, sideways, and backward methods, especially while jumping, which
is extremely difficult when there is no element of physical condition (Yudhistira & Tomoliyus,
2020). This is consistent with other studies indicating that physical fitness is vital in performing
technical motions when practicing and competing (Yudhistira et al., 2021; Yulianto &
Yudhistira, 2021)

Furthermore, numerous instructors indicated that plyometrics training was not allowed to be
offered to young athletes due to the risk of injury, then the coach stated that various
conditions must be met before plyometrics training, such as the athlete being able to
complete squats weighing 1.5 body weight. (Jones & Ledford, 2012). This is right, but it is not
suitable; in reality, plyometrics exercise, when done with the appropriate training dose, has a
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favorable influence on the development of young athletes' physical condition (Rubley et al,
2011).

Gjinovci et al. (2017) conducted an experimental study on young volleyball players for 12
weeks utilizing a skill-based plyometrics training approach, with the outcomes of plyometrics
training having a substantial influence on 20-meter running, leaping ability, and effectively
lowering body mass index. Then, according to Idrizovic (2018), physical activity utilizing the
plyometrics training approach gives a considerable rise in ball medicine throwing and the
capacity to leap vertically in junior volleyball competitors.

However, according to Fathi et al. (2019), plyometrics training had no significant effect on
enhancing jump height, sprint time, and flexibility in teenage volleyball players. According to
the findings of Makaa et al (2021), plyometric training did not result in a substantial increase
in vertical jump performance in volleyball players. Based on the studies discovered, there are
contradictions in earlier research.

Studies on plyometrics training methods are still being debated (Country et al, 2020; Watkins
et al, 2021). Furthermore, Gjinovci et al. (2017) claimed that there is still little study that
investigates plyometric training approaches mixed with various motions to promote volleyball
abilities. The goal of this study is to investigate the plyometrics training approach employing
agility ladder drills to develop leg muscular strength, aerobic endurance, and agility in
volleyball players aged 13-15 years.

Materials and methods

Study participants.

The research method used was a field test experiment with a one-group
pretest-posttest design approach and a pretest-posttest control group design
approach. Participants were 30 male volleyball players aged 13-15 years
with a height of £157-170 cm and a body weight of £57-67 kilograms. All
participants were given a pretest in the first stage, with the instruments
utilized being a vertical leap test, an agility t-test, and a multistage fitness
test. Following the discovery of the findings, the data were sorted from
highest to lowest. The A-B-B-A pattern was then used to carry out the
ordinal pairing match mechanism. As a result of this method, the
experimental group was divided into 15 players who used the plyometrics
training method with agility ladder drills and 15 players who were in the
control group and used different training methods.This research was assisted
by two trainers to prepare and carry out the treatment using the plyometrics
agility ladder drill method in each group of 15 volleyball players aged 13-
15 years. Players were given treatment 2 times a week for 16 meetings. In
one exercise session, approximately 90 minutes to 120 minutes of exercise
time are given with adjusted exercise dose settings.

Study organization

Participants were given treatment in the form of a plyometrics training
method using agility ladder drill facilities for 16 meetings where treatment
was given 2 times a week. The minimum presence of participants is 80%.
The vertical leap test was used to assess the leg muscle power instrument,
the agility t-test was used to measure the agility test instrument, and the
multistage fitness test was used to measure the aerobic endurance test



instrument. The procedure for performing plyometrics agility ladder drill
exercises is as follows: the first player is guided to jog for 3 to 5 minutes to
increase the pulse. The athlete is then guided to do static and dynamic
stretching for approximately 20 to 30 minutes. At last, the athlete executes
the program that has been prepared. The following is a plyometrics training
program based on an agility ladder drill:
22 Table 1. Plyometrics agility ladder drill training program
23 Week 24 Meeting 25 Exercise Iltems 26 Exercise Dosage

27 29 31 Item 1: Rabbithops 34 Volume (rep x
32 Item 2: Straddle sets) : 6 x 3on
hops squat one exercise item
30 1-3 33 Item 3: Hopscotch 35 Rest between
reps: 10-15
seconds
36 Rest between sets:
60 seconds
28 1-2 37 Intensity:
moderate —
maximal
38 40 Item 1: Ladder taps 44 Volume (rep x
(left leg) sets) : 10 x 3 on
41 Item 2: Ladder taps one exercise item
39 4-6 (right leg) 45 Rest between
42 Item 3: Single leg reps: 10-15
hops (left leg) seconds
43 Item4:Singleleg 46 Rest between sets:
hops (right leg) 60 seconds
47  Intensity:
moderate —
maximal
48 50 52 Item 1: Shuffle 56 Volume (rep x set)
53 Item 2: Snake Jump : 10 x 4 on one
54 Item 3: Straddle exercise item
hops 57 Rest between
51 7-9 55 Item 4: Skiers jump reps: 10-15
seconds
58 Rest between sets:
60 seconds
59 Intensity:
49 3-4 moderate —

maximal




60 62

Item 1: Two-foot
hoops — zigzag

65 Volume (rep x set)
:15x 2 o0onone

pattern exercise item
63 Item 2: Single foot 66 Rest between
61 10-12 hops zig-zag reps: 10-15
pattern (left right seconds
64 Item 3: Single foot 67 Rest between sets:
hops zig-zag 60 seconds
pattern (right leg) 68 Intensity:
moderate —
maximal
69 71 73 Item 1: Forward- 77 Volume (rep x set)
backward hop : 10 x4 on one
74 Item 2: Cross legs exercise item
75 Item 3: Fight 78 Rest between
72 13-15 shuffle reps: 10-15
76 Item 4: Two seconds
forward, one back 79 Rest between sets:
60 seconds
80 Intensity:
70 5-6 moderate —
maximal
81 83 Item5: Lateralin 86 Volume (rep x set)
out :15x 3 0none
84 Item 6: Carioca exercise item
82 16-18 85 Item 7: Ski jumps 87 Rest between
reps: 10-15
seconds
88 Rest between sets:
60 seconds
89 Intensity:
moderate —
maximal
90 Statistical analysis.

91

The SPSS version 23 program was used to process the data. The first
analysis was a descriptive analysis in which the lowest, maximum, standard
deviation, and mean values were presented. The second stage was Wilcoxon
data analysis to check if the pretest and posttest effects differed in the



experimental group. The next step is to examine the Mann-Whitney data to
determine if there is a difference between the experimental and control
groups' post-test outcomes. Deciding if the significance value is <0.05 and
there is a substantial difference. A descriptive study of physical abilities such
as power, agility, and aerobic endurance is provided below.

92 Table 2. Descriptive analysis results of pretest and posttest power agility
and endurance
93 Group 94 Variable 95 Pretest
97 99 Min 100 Max 101 Mean 102 SD 103 Min
98 Experiment
107 Power 108 41 109 56 110 49.73 111 4.803 112 43
116 Agility 117 17.12 118 18.34 119 17.61 120 .47211 121 16.4!
125 Endurance 126 38.09 127 48.08 128 44.69 129 3.24535 130 48.0
134 136 Power 137 42 138 56 139 49.27 140 4.511 141 41
135 Control
145 Agility 146 17.09 147 18.23 148 17.65 149 .40813 150 17.0
154 Endurance 155 38.10 156 48.08 157 43.91 158 2.76913 159 38.1.
163 Results

164 Table 3. The results of the pretest-posttest comparison of the experimental group based on
Wilcoxon analysis

165 Variable 166 Asymp. sig (2-tailed)
167 Pretest —power 168 0.006
169 Postest— power
170 Pretest — Agility 171 0.001
172 Postest— Agility
173 Pretest — Endurance 174 0.001

175

Postest — Endurance

176 According to table 3, the Wilcoxon analysis of the Asymp.sig (2-tailed) value on the leg muscle
power variable yielded 0.006 < 0.05. This finding indicates that there was a considerable
improvement in leg muscular power between the pretest and posttest findings. The Asymp.
(sig2-tailed) value in the agility variable is 0.001<0.05. In other words, the data suggest that
there is a considerable variation in agility outcomes between the pretest and posttest. The
Asymp. (sig2-tailed) value in the endurance variable is 0.001<0.05. As a result, the results
revealed a substantial difference between the pretest and posttest outcomes of aerobic

177

endurance.

Table 4. The results of the post-test comparison of the experimental and control groups based
on Mann Whitney analysis

178 Group

179 Variable

180 Mean

181 Asymp. sig (2-tailed)




182

Experiment 183 Power 184 50.53 185 0.416

186

Control 187 49.13

188

Experiment 189 Agility 190 17.12 191 0.000

192

Control 193 17.65

194

Experiment 195 197 50.32 198 0.000

199

Control 196 Endurance 200 43.71

201

202

203

204

205

The findings of the Mann-Whitney analysis are shown in Table 4. The Asymp. sig(2-tailed)
value for the power variable is 0.416 > 0.05 as shown in the table, indicating that there is no
significant difference between the post-test values of the experimental and control groups.
The experimental group's mean value is 50.53, while the control group's mean value is 49.13.
The agility variable has an Asymp.sig(2-tailed) value of 0.000<0.05, indicating a significant
difference between the experimental and control groups' post-test values. The experimental
group's mean value is 17.12, while the control group's mean value is 17.65. The Asymp.sig (2-
tailed) value for the endurance variable is 0.00<0.05 which indicated a significant difference
between the results of the post-test values of the experimental and control groups. The mean
value in the experimental group is 50.32, while the mean value in the control group is 43.71.

Discussion

According to the Wilcoxon analysis of the pretest and posttest findings, the Asymp.sig(2-
tailed) value for the power variable in the experimental group was 0.006<0.05. The
Asymp.sig(2-tailed) value in the agility variable is 0.001<0.05. The value of Asymp.sig(2-tailed)
in the endurance variable is 0.001<0.05. The results described in the power, agility, and
endurance variables can be interpreted as meaning that there is a significant difference
between the pretest and posttest results, such that the posttest score is higher than the
pretest value, as evidenced by the average posttest score of 50.53 on the power variable,
17.12 on the agility variable, and 50.32 on the endurance variable.

Based on the Mann-Whitney analysis, which compared the results of the experimental and
controls posttests, the value of Asymp.sig(2-tailed) on the power variable is 0.416 >0.05, the
agility variable is 0.00<0.05, and the endurance variable is 0.00<0.05. The results show that
the power variable has no significant effect between the experimental posttest and posttest
control groups, however, the agility and endurance variables have a significant effect between
the experimental posttest and control posttest groups.

Volleyball players frequently use complex movements such as passing to their teammates and
fast jumping up before smashing, and they are ready to return to their starting position to
defend and attack again, which is done repeatedly for an extended period (Boichuk et al.,
2017; Budiman, 2016). Of course, physical fitness is crucial not just for older athletes, but also
for young athletes (Faigenbaum et al., 2016). Furthermore, smart approaches, strategies, and
tactics are, of course, supported by a strong body (Franchini et al, 2007). The author's
plyometrics training program for volleyball players aged 13-15 years has a considerable effect
on physical performance, including leg muscle power, agility, and endurance.

According to the authors' findings, although the plyometrics approach employing the agility
ladder drill did not significantly affect leg muscle power, the mean value in the experimental
group was 50.53, while the control group was 49.13. Previous studies have confirmed this, and
while the increase is not statistically significant, it still has a positive effect on the physical
performance of young players for a further stage, because young players are still in the
development stage, and this performance may continue to improve with proper time workout
program and maturity (Edoya et al., 2015; Markovic, 2007; Vassil & Bazanovk, 2012).

On the agility variable, the experimental group had an average score of 17.12, while the
control group received an average score of 17.65. The endurance variable had a mean value of
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50.32, while the control group had a mean value of 43.71. This is consistent with prior
research showing that plyometric exercises improve cardiovascular and neuromuscular fitness
(Wang & Zhang, 2016). Plyometric exercises improve maximum strength, running speed,
endurance, and agility (Wang & Zhang, 2016). As a result, plyometrics training is an effective
approach for young volleyball players to increase their athletic ability (Vassil & Bazanovk,
2012)

Plyometrics is a method that includes motions like bounding, jumping, and hopping (Ichailidis
et al., 2013). Plyometric exercises have fast lengthening and shortening cycles (Booth & Orr,
2016; Meszler, 2019). Studies have shown that plyometrics exercises use stretching and
shortening phases that develop during rapid eccentric and concentric muscle contractions
(Markovic et al., 2007; Markovic & Mikulic, 2010).

Because the muscles store energy during the eccentric phase and swiftly release it during the
concentric phase, this exercise improves muscle strength and power (Davies, 2015). As a
result, plyometrics training is advised as one of the volleyball training recipes (Ziv & Lidor,
2010).

The common misconception that plyometric activities are only employed by adult athletes is
untrue. According to studies, plyometrics exercises are not only taught to adult athletes but
also to youngsters and teenagers (Meylan & Malatesta, 2009). Plyometrics training has a
positive effect on the physical capacities of young athletes (Martinez-l6pez et al., 2012).
Furthermore, one of the program recommendations for injury prevention is the plyometrics
exercise program (Weber, Lam & Mcleod, 2016). Understanding the proper notion of
plyometrics will undoubtedly have a positive impact on the development of young
athletes(Akaruk et al., 2011).

According to the study, the prerequisite for plyometrics training is that athletes can complete
squats weighing 1.5 times their body weight in one lift so that there is no injury in the
provision of plyometrics training (Bachle & Earle, 2008). Another viewpoint holds that low and
high-impact plyometrics exercises performed once or twice a week in conjunction with
strength training are unquestionably safe and useful in a variety of sporting activities (Diallo et
al, 2001; Faigenbaum et al, 2009; Ingle et al, 2006; Potdevin et al, 2011; Rubley et al, 2011).
Another study found that plyometrics training is done twice a week in young athletes, the rest
time is 72 hours, the number of foot contacts each training session is 50-60 and climbs 80-120,
the number of repetitions is 6-15, and as many as 3-4 exercises should be done. 2-4 sets were
completed (Edoya et al., 2015)

Furthermore, plyometrics training for young volleyball players is extremely different from
plyometrics training for senior volleyball players (Medeni et al, 2019). To build a plyometrics
training program at a young age, one must examine the hormonal, neurological, and muscular
systems, as this is related to puberty or growth acceleration that impacts teenagers when
performing movements (Malina, 1998; Roemmich & Rogol, 1995).

Plyometrics training employing agility ladder drill media is a type of exercise variation that
helps young athletes avoid boredom (Alviana, Mintarto, & Hariyanto, 2020; Padrén et al,
2021). Trainers have commonly employed ladder drill exercises to promote coordination,
agility, speed, balance, and other skills (Robin, & Raj, 2019; Ng, Cheung & Raymond, 2017). As
a result, plyometrics training using an agility ladder drill is one way that is appropriate for
young volleyball players.

Trainers can combine several actions to provide motion enrichment, as a foundation for
advanced plyometrics training, and to build brain and muscle synchrony (Padrén et al, 2021;
Milroy, 2010). Trainers must learn how to set training doses such that the plyometrics training
supplied does not injure young athletes. The success of an exercise is an individual loading
adjustment and regular exercise dosage; we compare physical exercise to a drug, and the dose
must be regulated and adjusted effectively (Gronwald et al, 2020).
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Conclusions

Based on the findings and discussions, the comparison of the pretest and posttest in the
experimental group has a substantial effect on leg muscular power, agility, and endurance.
Furthermore, a comparison of the posttest findings and mean values in the experimental and
control groups revealed that the experimental group that received the plyometrics training
approach through the agility ladder drill, had a substantial influence on leg muscular power,
agility, and endurance. Thus, the plyometrics training approach with the agility ladder drill is
one of the suggested exercises for young volleyball players and other sports that need
complicated motion enrichment.
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1 The Effect of Plyometrics Exercise through Agility Ladder Drill to Improve Physical Ability of
13-15 Year Old Volleyball Players

2 Abstract

3 Objectives. The purpose of this study was to test the plyometrics training method
through agility ladder drills to increase leg muscle power, agility, and aerobic endurance
in 13-15-year-old volleyball players. Materials and methods: The research method used
was an experiment with a one-group pretest-posttest and pretest-posttest control
group approach. The participants were 30 male volleyball players weighing 57-67
kilograms and 157-170 cm in height. Vertical jump, agility t-test, and multistage fitness
test were used in this study. Data gathering methods included observation and tests,
while data analysis methods included descriptive analysis, Wilcoxon, and Mann-
Whitney nonparametric analysis. Results: Descriptive data revealed a difference in the
mean value of the pretest and posttest of the experimental group. Furthermore, it also
showed a difference in the mean value of the experimental and control groups. In the
Wilcoxon test, the value of Asymp. sig(2-tailed) was 0.006<0.05, agility 0.001<0.05, and
endurance 0.001<0.05. In the Mann-Whitney test, the value of Asymp. sig(2-tailed) was
0.416>0.05, agility 0.00<0.05, endurance, 0.00<0.05. Conclusion: In the experimental
group, the posttest score is higher than the pretest score on power, agility, and
endurance. In volleyball players aged 13-15 years, there is a significant effect, with the
experimental group outperforming the control group in terms of power, agility, and
endurance. As a result, one of the recommended exercises for young volleyball players
is the plyometrics training method using an agility ladder drill.

4 Keywords: Plyometrics, agility ladder drill, young volleyball players

Introduction

6 Volleyball is a game sport that is carried out in teams (Zech et al, 2021). Nowadays, volleyball is

very popular among parents, teenagers, and children (Duan, 2021; Rahmi & Bachtiar, 2020).
People playing volleyball have different goals such as recreation, improving health, and

(62}



achievement (Young, et al, 2011; Suh et al, 2022; Bloshchynsky et al, 2019). Achievements in
volleyball certainly require more effort to get maximum results (Kolev, 2020).

7 Achievements in volleyball are carved from an early age, so it is necessary to implement long-
term coaching development for athletes (Balyi, Way & Higgs, 2013). The study states that to
achieve the top, a systematic and planned program is needed and is supported by adequate
internal and external parties (Bompa & Buzzichelli, 2019).

8 In coaching achievement at a young age, especially in volleyball, of course, putting forward
technical training with good technique would be able to maximize performance (Chevrier et al,
2016). But in essence, volleyball is related to physical conditions (Taware, Bhutkar & Surdi,
2013). Therefore, one of the maximum supporters of a technique is supported by excellent
physical condition.

9 Volleyball players at a young age need training with a multilateral approach so that by applying
this concept they can provide motion enrichment in carrying out techniques (Wicaksono &
Hidayatullah, 2022). It is hoped that with the amount of physical literacy provided, young
athletes can demonstrate more complex technical movements (Brendan et al., 2014). Studies
suggest that exercise improves physical ability in young athletes need to emphasize varied
movements that involve brain and muscle coordination (Faigenbaum et al., 2016)

10 Athletes require high physical literacy at a young age to avoid injury, whereas physical exercise
is more than just running motions, physical training is based on cognitive and affective
knowledge(Faigenbaum et al., 2016). As a result, when considering volleyball physical training,
especially around the age of 13-15 years, it differs greatly from physical training for older
athletes (Busko et al, 2012). In-depth research, however, is required in the application of
physical training for volleyball players aged 13 to 15.

11 A coach's responsibility is to establish an adequate training program for the chronological ages
of young athletes(Wicaksono & Hidayatullah, 2022). To maximize accomplishment in old age, a
scientific method is required (Alsaudi, 2020). Athletes are not obliged to become champions at
a young age, but they can display the essential methods that have been acquired, such that the
highest level of champions is in maturity (Sulistiyono et al, 2021). As a result, the purpose of a
long-term training program is to build, maximize, and sustain peak performance.

12 Using the plyometrics training approach is one of the attempts made to increase a volleyball
player's physical capacity (Jastrzbeski et al, 2014). Plyo means to increase, and metrics are a
measurement (Radcliffe & Farentinos, 2015). This plyometrics workout is distinguished by quick
leaping and jumping motions, which entail fast eccentric and concentric phases (Radcliffe &
Farentinos, 2015). According to research, the plyometrics exercise approach offers several
advantages for boosting power, agility, flexibility, and endurance (Pratama et al, 2018).

13 According to observational research employing an interview strategy, some trainers claimed
that physical activity is highly required, but at a young age, it prioritizes basic techniques. This is
correct, but it is not absolute that just technique is taught since when athletes walk together,
they go forward, sideways, and backward methods, especially while jumping, which is
extremely difficult when there is no element of physical condition (Yudhistira & Tomoliyus,
2020). This is consistent with other studies indicating that physical fitness is vital in performing
technical motions when practicing and competing (Yudhistira et al., 2021; Yulianto &
Yudhistira, 2021)

a. Furthermore, numerous instructors indicated that plyometrics training was not allowed to be
offered to young athletes due to the risk of injury, then the coach stated that various conditions
must be met before plyometrics training, such as the athlete being able to complete squats
weighing 1.5 body weight. (Jones & Ledford, 2012). This is right, but it is not suitable; in reality,
plyometrics exercise, when done with the appropriate training dose, has a favorable influence
on the development of young athletes' physical condition (Rubley et al, 2011).

14 Gjinovci et al. (2017) conducted an experimental study on young volleyball players for 12 weeks
utilizing a skill-based plyometrics training approach, with the outcomes of plyometrics training
having a substantial influence on 20-meter running, leaping ability, and effectively lowering



body mass index. Then, according to Idrizovic (2018), physical activity utilizing the plyometrics
training approach gives a considerable rise in ball medicine throwing and the capacity to leap
vertically in junior volleyball competitors.

15 However, according to Fathi et al. (2019), plyometrics training had no significant effect on
enhancing jump height, sprint time, and flexibility in teenage volleyball players. According to
the findings of Mackata et al (2021), plyometric training did not result in a substantial increase
in vertical jump performance in volleyball players. Based on the studies discovered, there are
contradictions in earlier research.

16 Studies on plyometrics training methods are still being debated (Ramirez et al, 2020; Watkins et
al, 2021). Furthermore, Gjinovci et al. (2017) claimed that there is still little study that
investigates plyometric training approaches mixed with various motions to promote volleyball
abilities. The goal of this study is to investigate the plyometrics training approach employing
agility ladder drills to develop leg muscular strength, aerobic endurance, and agility in volleyball
players aged 13-15 years.

17Materials and methods

18Study participants.

19The research method used was a field test experiment with a one-group
pretest-posttest design approach and a pretest-posttest control group design
approach. Participants were 30 male volleyball players aged 13-15 years with
a height of 157-170 cm and a body weight of 57-67 kilograms. All
participants were given a pretest in the first stage, with the instruments
utilized being a vertical leap test, an agility t-test, and a multistage fitness test.
Following the discovery of the findings, the data were sorted from highest to
lowest. The A-B-B-A pattern was then used to carry out the ordinal pairing
match mechanism. As a result of this method, the experimental group was
divided into 15 players who used the plyometrics training method with agility
ladder drills and 15 players who were in the control group and used different
training methods.This research was assisted by two trainers to prepare and
carry out the treatment using the plyometrics agility ladder drill method in
each group of 15 volleyball players aged 13-15 years. Players were given
treatment 2 times a week for 16 meetings. In one exercise session,
approximately 90 minutes to 120 minutes of exercise time are given with
adjusted exercise dose settings.

20Study organization

21Participants were given treatment in the form of a plyometrics training
method using agility ladder drill facilities for 16 meetings where treatment
was given 2 times a week. The minimum presence of participants is 80%. The
vertical leap test was used to assess the leg muscle power instrument, the
agility t-test was used to measure the agility test instrument, and the
multistage fitness test was used to measure the aerobic endurance test
instrument. The procedure for performing plyometrics agility ladder drill
exercises is as follows: the first player is guided to jog for 3 to 5 minutes to
increase the pulse. The athlete is then guided to do static and dynamic
stretching for approximately 20 to 30 minutes. At last, the athlete executes the



program that has been prepared. The following is a plyometrics training
program based on an agility ladder drill:
22Table 1. Plyometrics agility ladder drill training program

23Week 24Meeting

25Exercise Items

26Exercise Dosage

27 29 31ltem 1: Rabbit hops 34Volume (rep x sets) :
321tem 2: Straddle hops 6 x 3 on one
squat exercise item
301-3 33Item 3: Hopscotch 35Rest between reps:
10-15 seconds
36Rest between sets:
60 seconds
37Intensity: moderate
281-2 — maximal
38 401tem 1: Ladder taps 44Volume (rep x sets) :
(left leg) 10 x 3 on one
411tem 2: Ladder taps exercise item
394-6 (right leg) 45Rest between reps:
421tem 3: Single leg 10-15 seconds
hops (left leg) 46Rest between sets:
43Item 4: Single leg 60 seconds
hops (right leg) 47Intensity: moderate
— maximal
48 50 52Item 1: Shuffle 56Volume (rep x set) :
53Item 2: Snake Jump 10 x 4 on one
54Item 3: Straddle hops exercise item
55Item 4: Skiers jump 57Rest between reps:
517-9 10-15 seconds
58Rest between sets:
60 seconds
59Intensity: moderate
— maximal
493-4
60 62Item 1: Two-foot 65Volume (rep x set) :
hoops — zigzag 15 x 2 on one
pattern exercise item
63Item 2: Single foot 66Rest between reps:
6110-12 hops zig-zag pattern 10-15 seconds

(left right
64Item 3: Single foot
hops zig-zag pattern

(right leg)

67Rest between sets:
60 seconds

68Intensity: moderate
— maximal




69 71 73Item 1: Forward- 77Volume (rep x set) :
backward hop 10 x 4 on one
741tem 2: Cross legs exercise item
75Item 3: Fight shuffle 78Rest between reps:
7213-15 76ltem 4: Two forward, 10-15 seconds
one back 79Rest between sets:
60 seconds
80Intensity: moderate
— maximal
705-6
81 83ltem 5: Lateral in out 86Volume (rep x set) :
84I1tem 6: Carioca 15 x 3 on one
85Item 7: Ski jJumps exercise item
8216-18 87Rest between reps:

90Statistical analysis.

10-15 seconds
88Rest between sets:
60 seconds
89Intensity: moderate
— maximal

91The SPSS version 23 program was used to process the data. The first analysis
was a descriptive analysis in which the lowest, maximum, standard deviation,
and mean values were presented. The second stage was Wilcoxon data
analysis to check if the pretest and posttest effects differed in the experimental
group. The next step is to examine the Mann-Whitney data to determine if
there is a difference between the experimental and control groups' post-test
outcomes. Deciding if the significance value is <0.05 and there is a substantial
difference. A descriptive study of physical abilities such as power, agility,
and aerobic endurance is provided below.
92Table 2. Descriptive analysis results of pretest and posttest power agility and

endurance
93Group 94Variable 95Pretest
97 99Min 100 Max 101 Mean 102 SD 1C
98 Experiment
107 Power 108 41 109 56 110 49.73 111 4.803 1
116 Agility 117 1712 118 1834 119 17.61 120 47211 12:
125 Endurance 126 38.09 127 48.08 128 44.69 129 3.24535 13




134 136 Power 137 42 138 56 139 49.27 140 4.511 1
135 Control

145 Agility 146 17.09 147 18.23 148 17.65 149 .40813 15

154 Endurance 155 38.10 156 48.08 157 4391 158 2.76913 15

163 Results
164 Table 3. The results of the pretest-posttest comparison of the experimental group based on
Wilcoxon analysis

165 Variable 166 Asymp. sig (2-tailed)

167 Pretest — power 168 0.006
169 Postest — power
170 Pretest — Agility 171 0.001
172 Postest— Agility
173 Pretest — Endurance 174 0.001
175 Postest —

Endurance

176 The Wilcoxon analysis of the Asymp.sig (2-tailed) value on the leg muscle power variable
yielded 0.006 < 0.05. This finding indicates that there was a considerable improvement in leg
muscular power between the pretest and posttest findings. The Asymp. (sig2-tailed) value in the
agility variable is 0.001<0.05. In other words, the data suggest that there is a considerable
variation in agility outcomes between the pretest and posttest. The Asymp. (sig2-tailed) value in
the endurance variable is 0.001<0.05. As a result, the result revealed a substantial difference
between the pretest and posttest outcomes of aerobic endurance.

177 Table 4. The results of the post-test comparison of the experimental and control groups
based on Mann Whitney analysis

178 Group 179 Variable 180 Mean 181 Asymp. sig (2-tailed)
182 Experiment 183 Power 184 50.53 185 0.416
186 Control 187 49.13
188 Experiment 189 Agility 190 17.12 191 0.000
192 Control 193 17.65
194 Experiment 195 197 50.32 198 0.000
199 Control 196 Endurance 200 43.71

201 The Mann-Whitney analysis of the Asymp. sig(2-tailed) value for the power variable is 0.416
> 0.05 as shown in the table, indicating that there is no significant difference between the post-
test values of the experimental and control groups. The experimental group's mean value is
50.53, while the control group's mean value is 49.13. The agility variable has an Asymp.sig(2-
tailed) value of 0.000<0.05, indicating a significant difference between the experimental and
control groups' post-test values. The experimental group's mean value is 17.12, while the
control group's mean value is 17.65. The Asymp.sig (2-tailed) value for the endurance variable is
0.00<0.05 which indicated a significant difference between the results of the post-test values of
the experimental and control groups. The mean value in the experimental group is 50.32, while
the mean value in the control group is 43.71.



202 Discussion

a. According to the Wilcoxon analysis of the pretest and posttest findings, the Asymp.sig(2-tailed)
value for the power variable in the experimental group was 0.006<0.05. The Asymp.sig(2-tailed)
value in the agility variable is 0.001<0.05. The value of Asymp.sig(2-tailed) in the endurance
variable is 0.001<0.05. The results described in the power, agility, and endurance variables can
be interpreted as meaning that there is a significant difference between the pretest and
posttest results, such that the posttest score is higher than the pretest value, as evidenced by
the average posttest score of 50.53 on the power variable, 17.12 on the agility variable, and
50.32 on the endurance variable.

b. Based on the Mann-Whitney analysis, which compared the results of the experimental and
controls posttests, the value of Asymp.sig(2-tailed) on the power variable is 0.416 >0.05, the
agility variable is 0.00<0.05, and the endurance variable is 0.00<0.05. The results show that the
power variable has no significant effect between the experimental posttest and posttest control
groups, however, the agility and endurance variables have a significant effect between the
experimental posttest and control posttest groups.

203 Volleyball players frequently use complex movements such as passing to their teammates
and fast jumping up before smashing, and they are ready to return to their starting position to
defend and attack again, which is done repeatedly for an extended period (Boichuk et al., 2017;
Budiman, 2016). Of course, physical fitness is crucial not just for older athletes, but also for
young athletes (Faigenbaum et al., 2016). Furthermore, smart approaches, strategies, and
tactics are, of course, supported by a strong body (Franchini et al, 2007). The author's
plyometrics training program for volleyball players aged 13-15 years has a considerable effect
on physical performance, including leg muscle power, agility, and endurance.

204  According to the authors' findings, although the plyometrics approach employing the agility
ladder drill did not significantly affect leg muscle power, the mean value in the experimental
group was 50.53, while the control group was 49.13. Previous studies have confirmed this, and
while the increase is not statistically significant, it still has a positive effect on the physical
performance of young players for a further stage, because young players are still in the
development stage, and this performance may continue to improve with proper time workout
program and maturity (Edoya et al., 2015; Markovic, 2007; Vassil & Bazanovk, 2012).

205 On the agility variable, the experimental group had an average score of 17.12, while the
control group received an average score of 17.65. The endurance variable had a mean value of
50.32, while the control group had a mean value of 43.71. This is consistent with prior research
showing that plyometric exercises improve cardiovascular and neuromuscular fitness (Wang &
Zhang, 2016). Plyometric exercises improve maximum strength, running speed, endurance, and
agility (Wang & Zhang, 2016). As a result, plyometrics training is an effective approach for young
volleyball players to increase their athletic ability (Vassil & Bazanovk, 2012)

206 Plyometrics is a method that includes motions like bounding, jumping, and hopping
(Ichailidis et al., 2013). Plyometric exercises have fast lengthening and shortening cycles (Booth
& Orr, 2016; Meszler, 2019). Studies have shown that plyometrics exercises use stretching and
shortening phases that develop during rapid eccentric and concentric muscle contractions
(Markovic et al., 2007; Markovic & Mikulic, 2010).

207 Because the muscles store energy during the eccentric phase and swiftly release it during
the concentric phase, this exercise improves muscle strength and power (Davies, 2015). As a
result, plyometrics training is advised as one of the volleyball training recipes (Ziv & Lidor,
2010).

208 The common misconception that plyometric activities are only employed by adult athletes is
untrue. According to studies, plyometrics exercises are not only taught to adult athletes but also
to youngsters and teenagers (Meylan & Malatesta, 2009). Plyometrics training has a positive
effect on the physical capacities of young athletes (Martinez-l6pez et al., 2012). Furthermore,
one of the program recommendations for injury prevention is the plyometrics exercise program
(Weber, Lam & Mcleod, 2016). Understanding the proper notion of plyometrics will



undoubtedly have a positive impact on the development of young athletes(Akaruk et al., 2011).
Howeuver, it is very important to understand and clarify the specifics for compiling a plyometrics
exercise program for volleyball players aged 13-15 years, since errors in compiling plyometrics
exercise programs can lead to the overload of the musculoskeletal system and the occurrence
of Osgood-scatter disease at the age of 10-19 years (Ozmen & Aydogmus, 2017; Patel, 2002)

209 According to the study, the prerequisite for plyometrics training is that athletes can
complete squats weighing 1.5 times their body weight in one lift so that there is no injury in the
provision of plyometrics training (Bachle & Earle, 2008). Another viewpoint holds that low and
high-impact plyometrics exercises performed once or twice a week in conjunction with strength
training are unquestionably safe and useful in a variety of sporting activities (Diallo et al, 2001,
Faigenbaum et al, 2009; Ingle et al, 2006; Potdevin et al, 2011; Rubley et al, 2011). Another
study found that plyometrics training is done twice a week in young athletes, the rest time is 72
hours, the number of foot contacts each training session is 50-60 and climbs 80-120, the
number of repetitions is 6-15, and as many as 3-4 exercises should be done. 2-4 sets were
completed (Edoya et al., 2015)

210 Furthermore, plyometrics training for young volleyball players is extremely different from
plyometrics training for senior volleyball players (Medeni et al, 2019). To build a plyometrics
training program at a young age, one must examine the hormonal, neurological, and muscular
systems, as this is related to puberty or growth acceleration that impacts teenagers when
performing movements (Myer et al, 2013)

211 Plyometrics training employing agility ladder drill media is a type of exercise variation that
helps young athletes avoid boredom (Alviana, Mintarto, & Hariyanto, 2020; Padrdn et al, 2021).
Trainers have commonly employed ladder drill exercises to promote coordination, agility,
speed, balance, and other skills (Robin, & Raj, 2019; Ng, Cheung & Raymond, 2017). As a result,
plyometrics training using an agility ladder drill is one way that is appropriate for young
volleyball players.

212 Trainers can combine several actions to provide motion enrichment, as a foundation for
advanced plyometrics training, and to build brain and muscle synchrony (Padrén et al, 2021;
Milroy, 2010). Trainers must learn how to set training doses such that the plyometrics training
supplied does not injure young athletes. The success of an exercise is an individual loading
adjustment and regular exercise dosage; we compare the effect of physical exercises on the
body with the effect of hormones of the endorphin group (hormones of happiness), and the
dose must be regulated and adjusted effectively (Gronwald et al, 2020).

213 Conclusions

214 Based on the findings and discussions, the comparison of the pretest and posttest in the
experimental group has a substantial effect on leg muscular power, agility, and endurance.
Furthermore, a comparison of the posttest findings and mean values in the experimental and
control groups revealed that the experimental group that received the plyometrics training
approach through the agility ladder drill, had a substantial influence on leg muscular power,
agility, and endurance. Thus, the plyometrics training approach with the agility ladder drill is
one of the suggested exercises for young volleyball players and other sports that need
complicated motion enrichment.
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Abstract

Study purpose. The purpose of this study was to test the plyometrics training method through agility ladder drills to
increase leg muscle power, agility, and aerobic endurance in 13-15-year-old volleyball players.

Materials and methods. The research method used was an experiment with a one-group pretest-posttest and pretest-
posttest control group approach. The participants were 30 male volleyball players weighing 57-67 kilograms and
157-170 cm in height. Vertical jump, agility t-test, and multistage fitness test were used in this study. Data gathering
methods included observation and tests, while data analysis methods included descriptive analysis, Wilcoxon, and

Mann-Whitney nonparametric analysis.

Results. Descriptive data revealed a difference in the mean value of the pretest and posttest of the experimental
group. Furthermore, it also showed a difference in the mean value of the experimental and control groups. In

the Wilcoxon test, the value of Asymp. sig(2-tailed) was 0.006<0.05, agility was 0.001<0.05, and endurance was
0.001<0.05. In the Mann-Whitney test, the value of Asymp. sig(2-tailed) was 0.416>0.05, agility was 0.00<0.05, and

endurance was 0.00<0.05.

Conclusions. In the experimental group, the posttest score is higher than the pretest score on power, agility,

and endurance. In volleyball players aged 13-15 years, there is a significant effect, with the experimental group
outperforming the control group in terms of power, agility, and endurance. As a result, one of the reccommended
exercises for young volleyball players is the plyometrics training method using an agility ladder drill.

Keywords: plyometrics, agility ladder drill, young volleyball players.

Introduction

Volleyball is a game sport that is carried out in teams
(Zech et al., 2021). Nowadays, volleyball is very popular
among parents, teenagers, and children (Duan, 2021; Rahmi
& Bachtiar, 2020). People playing volleyball have different
goals such as recreation, improving health, and achievement
(Young, et al, 2011; Suh et al, 2022; Bloshchynsky et al, 2019).
Achievements in volleyball certainly require more effort to
get maximum results (Kolev, 2020).

Achievements in volleyball are carved from an early
age, so it is necessary to implement long-term coaching
development for athletes (Balyi, Way & Higgs, 2013). The
study states that to achieve the top, a systematic and planned
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program is needed and is supported by adequate internal
and external parties (Bompa & Buzzichelli, 2019).

In coaching achievement at a young age, especially in
volleyball, of course, putting forward technical training with
good technique would be able to maximize performance
(Chevrier et al, 2016). But in essence, volleyball is related
to physical conditions (Taware, Bhutkar & Surdi, 2013).
Therefore, one of the maximum supporters of a technique is
supported by excellent physical condition.

Volleyball players at a young age need training with a
multilateral approach so that by applying this concept they
can provide motion enrichment in carrying out techniques
(Wicaksono & Hidayatullah, 2022). It is hoped that with the
amount of physical literacy provided, young athletes can
demonstrate more complex technical movements (Brendan
et al., 2014). Studies suggest that exercise improves physical
abilityin youngathletes need to emphasize varied movements
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that involve brain and muscle coordination (Faigenbaum et
al., 2016)

Athletes require high physical literacy at a young age
to avoid injury, whereas physical exercise is more than just
running motions, physical training is based on cognitive and
affective knowledge (Faigenbaum et al.,, 2016). As a result,
when considering volleyball physical training, especially
around the age of 13-15 years, it differs greatly from physical
training for older athletes (Busko et al, 2012). In-depth
research, however, is required in the application of physical
training for volleyball players aged 13 to 15.

A coach’s responsibility is to establish an adequate training
program for the chronological ages of young athletes (Wicak-
sono et al., 2022). To maximize accomplishment in old age, a
scientific method is required (Alsaudi, 2020). Athletes are not
obliged to become champions at a young age, but they can
display the essential methods that have been acquired, such
that the highest level of champions is in maturity (Sulistiyono
et al, 2021). As a result, the purpose of a long-term training
program is to build, maximize, and sustain peak performance.

Using the plyometrics training approach is one of the
attempts made to increase a volleyball player’s physical
capacity (Jastrzbeski et al, 2014). Plyo means to increase,
and metrics are a measurement (Radcliffe & Farentinos,
2015). This plyometrics workout is distinguished by quick
leaping and jumping motions, which entail fast eccentric and
concentric phases (Radcliffe & Farentinos, 2015). According
to research, the plyometrics exercise approach offers several
advantages for boosting power, agility, flexibility, and
endurance (Pratama et al, 2018).

According to observational research employing an inter-
view strategy, some trainers claimed that physical activity is
highly required, but at a young age, it prioritizes basic tech-
niques. This is correct, but it is not absolute that just technique
is taught since when athletes walk together, they go forward,
sideways, and backward methods, especially while jumping,
which is extremely difficult when there is no element of physi-
cal condition (Yudhistira & Tomoliyus, 2020). This is consis-
tent with other studies indicating that physical fitness is vital in
performing technical motions when practicing and competing
(Yudhistira et al., 2021; Yulianto & Yudhistira, 2021)

Furthermore, numerous instructors indicated that plyo-
metrics training was not allowed to be offered to young athletes
due to the risk of injury, then the coach stated that various con-
ditions must be met before plyometrics training, such as the
athlete being able to complete squats weighing 1.5 body weight
(Jones & Ledford, 2012). This is right, but it is not suitable; in
reality, plyometrics exercise, when done with the appropriate
training dose, has a favorable influence on the development of
young athletes’ physical condition (Rubley et al, 2011).

Gjinovci et al. (2017) conducted an experimental study
on young volleyball players for 12 weeks utilizing a skill-
based plyometrics training approach, with the outcomes
of plyometrics training having a substantial influence on
20-meter running, leaping ability, and effectively lowering
body mass index. Then, according to Idrizovic (2018),
physical activity utilizing the plyometrics training approach
gives a considerable rise in ball medicine throwing and the
capacity to leap vertically in junior volleyball competitors.

However, according to Fathi et al. (2019), plyometrics
training had no significant effect on enhancing jump height,
sprint time, and flexibility in teenage volleyball players.

According to the findings of Mackata et al (2021), plyometric
training did not result in a substantial increase in vertical
jump performance in volleyball players. Based on the studies
discovered, there are contradictions in earlier research.

Studies on plyometrics training methods are still being
debated (Ramirez-Campillo et al., 2020; Watkins et al, 2021).
Furthermore, Gjinovci et al. (2017) claimed that there is still
little study that investigates plyometric training approaches
mixed with various motions to promote volleyball abilities.
The goal of this study is to investigate the plyometrics
training approach employing agility ladder drills to develop
leg muscular strength, aerobic endurance, and agility in
volleyball players aged 13-15 years.

Materials and methods

Study participants

The research method used was a field test experiment
with a one-group pretest-posttest design approach and a
pretest-posttest control group design approach. Participants
were 30 male volleyball players aged 13-15 years with a
height of 157-170 cm and a body weight of 57-67 kilograms.
All participants were given a pretest in the first stage, with
the instruments utilized being a vertical leap test, an agility
t-test, and a multistage fitness test. Following the discovery
of the findings, the data were sorted from highest to lowest.
The A-B-B-A pattern was then used to carry out the ordinal
pairing match mechanism. As a result of this method, the
experimental group was divided into 15 players who used
the plyometrics training method with agility ladder drills
and 15 players who were in the control group and used
different training methods.This research was assisted by
two trainers to prepare and carry out the treatment using
the plyometrics agility ladder drill method in each group of
15 volleyball players aged 13-15 years. Players were given
treatment 2 times a week for 16 meetings. In one exercise
session, approximately 90 minutes to 120 minutes of exercise
time are given with adjusted exercise dose settings.

Study organization

Participants were given treatment in the form of a
plyometrics training method using agility ladder drill
facilities for 16 meetings where treatment was given 2 times
a week. The minimum presence of participants is 80%. The
vertical leap test was used to assess the leg muscle power
instrument, the agility t-test was used to measure the agility
test instrument, and the multistage fitness test was used
to measure the aerobic endurance test instrument. The
procedure for performing plyometrics agility ladder drill
exercises is as follows: the first player is guided to jog for 3
to 5 minutes to increase the pulse. The athlete is then guided
to do static and dynamic stretching for approximately 20 to
30 minutes. At last, the athlete executes the program that
has been prepared. The following is a plyometrics training
program based on an agility ladder drill (Table 1).

Statistical analysis

The SPSS version 23 program was used to process the
data. The first analysis was a descriptive analysis in which the
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Table 1. Plyometrics agility ladder drill training program

Week Meeting Exercise Items Exercise Dosage
Item 1: Rabbit hops Volume (rep x sets): 6 x 3 on one exercise item
1-3 Item 2: Straddle hops squat Rest between reps: 10-15 seconds
Item 3: Hopscotch Rest between sets: 60 seconds
s Intensity: moderate — maximal
Item 1: Ladder taps (left leg) Volume (rep x sets): 10 X 3 on one exercise item
46 Item 2: Ladder taps (right leg) Rest between reps: 10-15 seconds
Item 3: Single leg hops (left leg) Rest between sets: 60 seconds
Item 4: Single leg hops (right leg) Intensity: moderate — maximal
Item 1: Shuffle Volume (rep x set): 10 x 4 on one exercise item
7.9 Item 2: Snake Jump Rest between reps: 10-15 seconds
Item 3: Straddle hops Rest between sets: 60 seconds
34 Item 4: Skiers jump Intensity: moderate — maximal
Item 1: Two-foot hoops - zigzag pattern Volume (rep x set): 15 x 2 on one exercise item
Item 2: Single foot hops zig-zag pattern (left right Rest between reps: 10-15 seconds
10-12 . . .
Item 3: Single foot hops zig-zag pattern (rightleg) ~ Rest between sets: 60 seconds
Intensity: moderate — maximal
Item 1: Forward-backward hop Volume (rep x set): 10 x 4 on one exercise item
13-15 Item 2: Cross legs Rest between reps: 10-15 seconds
Item 3: Fight shuffle Rest between sets: 60 seconds
56 [tem 4: Two forward, one back Intensity: moderate — maximal
Item 5: Lateral in out Volume (rep x set): 15 x 3 on one exercise item
16-18 Item 6: Carioca Rest between reps: 10-15 seconds

Item 7: Ski jumps

Rest between sets: 60 seconds
Intensity: moderate — maximal

Table 2. Descriptive analysis results of pretest and posttest power agility and endurance

Group —— Pretest Postest

Min Max Mean SD Min Max Mean SD

Power 41 56 49.73 4.803 43 56 50.53 4.596
Experiment Agility 17.12 18.34 17.61 0.47211 16.45 18.00 17.12 0.32887
Endurance 38.09 48.08 44.69 3.24535 48.08 51.9 50.32 1.02517

Power 42 56 49.27 4.511 41 56 49.13 4.882
Control Agility 17.09 18.23 17.65 0.40813 17.09 18.24 17.65 0.41500
Endurance 38.10 48.08 4391 2.76913 38.11 48.04 43.71 2.62126

lowest, maximum, standard deviation, and mean values were
presented. The second stage was Wilcoxon data analysis to
check if the pretest and posttest effects differed in the experi-
mental group. The next step is to examine the Mann-Whitney
data to determine if there is a difference between the experi-
mental and control groups’ post-test outcomes. Deciding if
the significance value is <0.05 and there is a substantial differ-
ence. A descriptive study of physical abilities such as power,
agility, and aerobic endurance is provided below (Table 2).

Results

The Wilcoxon analysis of the Asymp.sig (2-tailed) value
on the leg muscle power variable yielded 0.006 < 0.05. This
finding indicates that there was a considerable improvement
in leg muscular power between the pretest and posttest
findings. The Asymp. (sig2-tailed) value in the agility
varijable is 0.001<0.05. In other words, the data suggest that
there is a considerable variation in agility outcomes between

Table 3. The results of the pretest-posttest comparison of
the experimental group based on Wilcoxon analysis

Variable Asymp. sig (2-tailed)

Pretest — power

0.006
Postest — power
Pretest — Agilit
gy 0.001
Postest — Agility
Pretest — Endurance
0.001

Postest — Endurance

the pretest and posttest. The Asymp. (sig2-tailed) value in
the endurance variable is 0.001<0.05. As a result, the result
revealed a substantial difference between the pretest and
posttest outcomes of aerobic endurance (Table 3).

The Mann-Whitney analysis of the Asymp. sig (2-tailed)
value for the power variable is 0.416 > 0.05 as shown in
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the table, indicating that there is no significant difference
between the post-test values of the experimental and control
groups. The experimental group’s mean value is 50.53, while
the control group’s mean value is 49.13. The agility variable
has an Asymp.sig (2-tailed) value of 0.000<0.05, indicating a
significant difference between the experimental and control
groups’ post-test values. The experimental group’s mean
value is 17.12, while the control group’s mean value is 17.65.
The Asymp.sig (2-tailed) value for the endurance variable is
0.00<0.05 which indicated a significant difference between
the results of the post-test values of the experimental and
control groups. The mean value in the experimental group
is 50.32, while the mean value in the control group is 43.71
(Table 4).

Table 4. The results of the post-test comparison of the
experimental and control groups based on Mann Whitney
analysis

Group Variable = Mean  Asymp. sig (2-tailed)

Experiment 50.53

Power 0.416
Control 49.13
Experiment 17.12

Agility 0.000
Control 17.65
Experiment 50.32

Endurance 0.000
Control 43.71
Discussion

According to the Wilcoxon analysis of the pretest and
posttest findings, the Asymp.sig (2-tailed) value for the
power variable in the experimental group was 0.006<0.05.
The Asymp.sig (2-tailed) value in the agility variable
is 0.001<0.05. The value of Asymp.sig (2-tailed) in the
endurance variable is 0.001<0.05. The results described in
the power, agility, and endurance variables can be interpreted
as meaning that there is a significant difference between the
pretest and posttest results, such that the posttest score is
higher than the pretest value, as evidenced by the average
posttest score of 50.53 on the power variable, 17.12 on the
agility variable, and 50.32 on the endurance variable.

Based on the Mann-Whitney analysis, which compared
the results of the experimental and controls posttests, the
value of Asymp.sig(2-tailed) on the power variable is 0.416
>0.05, the agility variable is 0.00<0.05, and the endurance
variable is 0.00<0.05. The results show that the power
variable has no significant effect between the experimental
posttest and posttest control groups, however, the agility
and endurance variables have a significant effect between the
experimental posttest and control posttest groups.

Volleyball players frequently use complex movements
such as passing to their teammates and fast jumping up
before smashing, and they are ready to return to their
starting position to defend and attack again, which is done
repeatedly for an extended period (Boichuk et al., 2017;
Budiman, 2016). Of course, physical fitness is crucial not just
for older athletes, but also for young athletes (Faigenbaum
et al,, 2016). Furthermore, smart approaches, strategies, and
tactics are, of course, supported by a strong body (Franchini
et al, 2007). The author’s plyometrics training program for
volleyball players aged 13-15 years has a considerable effect

on physical performance, including leg muscle power, agility,
and endurance.

According to the authors’ findings, although the
plyometrics approach employing the agility ladder drill did
not significantly affect leg muscle power, the mean value
in the experimental group was 50.53, while the control
group was 49.13. Previous studies have confirmed this, and
while the increase is not statistically significant, it still has a
positive effect on the physical performance of young players
for a further stage, because young players are still in the
development stage, and this performance may continue to
improve with proper time workout program and maturity
(Edoya et al., 2015; Markovic, 2007; Vassil & Bazanovk,
2012).

On the agility variable, the experimental group had an
average score of 17.12, while the control group received an
average score of 17.65. The endurance variable had a mean
value of 50.32, while the control group had a mean value
of 43.71. This is consistent with prior research showing
that plyometric exercises improve cardiovascular and
neuromuscular fitness (Wang & Zhang, 2016). Plyometric
exercises improve maximum strength, running speed,
endurance, and agility (Wang & Zhang, 2016). As a result,
plyometrics training is an effective approach for young
volleyball players to increase their athletic ability (Vassil &
Bazanovk, 2012)

Plyometrics is a method that includes motions like
bounding, jumping, and hopping (Ichailidis et al., 2013).
Plyometric exercises have fast lengthening and shortening
cycles (Booth & Orr, 2016; Meszler, 2019). Studies have
shown that plyometrics exercises use stretching and
shortening phases that develop during rapid eccentric and
concentric muscle contractions (Markovic et al., 2007;
Markovic & Mikulic, 2010).

Because the muscles store energy during the eccentric
phase and swiftly release it during the concentric phase,
this exercise improves muscle strength and power (Davies,
2015). As a result, plyometrics training is advised as one of
the volleyball training recipes (Ziv & Lidor, 2010).

The common misconception that plyometric activities
are only employed by adult athletes is untrue. According to
studies, plyometrics exercises are not only taught to adult
athletes but also to youngsters and teenagers (Meylan & Ma-
latesta, 2009). Plyometrics training has a positive effect on
the physical capacities of young athletes (Martinez-16pez et
al,, 2012). Furthermore, one of the program recommenda-
tions for injury prevention is the plyometrics exercise pro-
gram (Weber, Lam & Mcleod, 2016). Understanding the
proper notion of plyometrics will undoubtedly have a posi-
tive impact on the development of young athletes (Akaruk
et al., 2011). However, it is very important to understand
and clarify the specifics for compiling a plyometrics exercise
program for volleyball players aged 13-15 years, since errors
in compiling plyometrics exercise programs can lead to the
overload of the musculoskeletal system and the occurrence
of Osgood-scatter disease at the age of 10-19 years (Ozmen
& Aydogmus, 2017; Patel, 2002)

According to the study, the prerequisite for plyometrics
training is that athletes can complete squats weighing
1.5 times their body weight in one lift so that there is no
injury in the provision of plyometrics training (Baechle &
Earle, 2008). Another viewpoint holds that low and high-

202



Pramono, H., Rahayu, T., & Yudhistira, D. (2023).The Effect of Plyometrics Exercise through Agility Ladder Drill on Improving Physical
Abilities of 13-15-Year-Old Volleyball Players

impact plyometrics exercises performed once or twice a week
in conjunction with strength training are unquestionably
safe and useful in a variety of sporting activities (Diallo et
al, 2001; Faigenbaum et al, 2009; Ingle et al, 2006; Potdevin
et al, 2011; Rubley et al, 2011). Another study found that
plyometrics training is done twice a week in young athletes,
the rest time is 72 hours, the number of foot contacts each
training session is 50-60 and climbs 80-120, the number of
repetitions is 6-15, and as many as 3-4 exercises should be
done. 2-4 sets were completed (Edoya et al., 2015)

Furthermore, plyometrics training for young volleyball
players is extremely different from plyometrics training
for senior volleyball players (Medeni et al., 2019). To build
a plyometrics training program at a young age, one must
examine the hormonal, neurological, and muscular systems,
as this is related to puberty or growth acceleration that
impacts teenagers when performing movements (Myer et
al, 2013)

Plyometrics training employing agility ladder drill
media is a type of exercise variation that helps young athletes
avoid boredom (Alviana, Mintarto, & Hariyanto, 2020;
Padrén et al, 2021). Trainers have commonly employed
ladder drill exercises to promote coordination, agility, speed,
balance, and other skills (Robin, & Raj, 2019; Ng, Cheung &
Raymond, 2017). As a result, plyometrics training using an
agility ladder drill is one way that is appropriate for young
volleyball players.

Trainers can combine several actions to provide motion
enrichment, as a foundation for advanced plyometrics
training, and to build brain and muscle synchrony (Padrén
et al, 2021; Milroy, 2010). Trainers must learn how to set
training doses such that the plyometrics training supplied
does not injure young athletes. The success of an exercise
is an individual loading adjustment and regular exercise
dosage; we compare the effect of physical exercises on the
body with the effect of hormones of the endorphin group
(hormones of happiness), and the dose must be regulated
and adjusted effectively (Gronwald et al, 2020).

Conclusions

Based on the findings and discussions, the comparison
of the pretest and posttest in the experimental group has
a substantial effect on leg muscular power, agility, and
endurance. Furthermore, a comparison of the posttest
findings and mean values in the experimental and control
groups revealed that the experimental group that received
the plyometrics training approach through the agility ladder
drill, had a substantial influence on leg muscular power,
agility, and endurance. Thus, the plyometrics training
approach with the agility ladder drill is one of the suggested
exercises for young volleyball players and other sports that
need complicated motion enrichment.
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BB MNJIIOMETPUYHUX BMNPAB HA CMTPUTHICTb
HA KOOPOUHALINHIA APABUHI HA MOKPALLEHHA ®I3UYHUX
3016HOCTE BONIEUBOJICTIB BIKOM 13-15 POKIB

Tappi IIpamono'A%°PE, Tanpiiio Paxar'AP“PE, [lepanra FOpxicripa'ABcPE

'CeMapaHTICbKUII Iep>KaBHMI YHiBepCcUTET

ABTOpPCHKMIT BT A — Am3aitH gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komTis

Pe¢epar. Crarts: 7 c., 4 Tab1., 39 mKepert.

Merta gocnimkenHsa. MeTolo IIbOro HOCTIPKeHHA 6yI0 HepeBipUTI METOJ, ITIOMETPUYHUX TPEHYBaHb IIUIAXOM BYKOHAHHA
BIIPaB Ha CIPUTHICTb Ha KOOPAMHALIHII ApabyHi /1 MiABMUIEHHA CHIM M A31B HiI, CHPUTHOCTI Ta aepOOHOI BUTPUBAIOCTI Y
BojteriboictiB Bikom 13-15 pokis.

Marepianu Ta MeTomu. SIK METOJ JOCTI/PKEHHA BUKOPUCTOBYBA/IM EKCIIEPMMEHT i3 IOIEPENHIM i MifICYMKOBUM T€CTYBaHHAM
Ha OfIHIJI TpyHi Ta MmomepenHiM i miZICyMKOBYM TeCTYBaHHAM Ha KOHTPO/bHIi rpymi. Y4acankamu 6ymu 30 Boneit6omicTis yomo-
Bivoi cTaTi Barow 57-67 Kimorpamis i 3poctom 157-170 cm. Y 1{bOMY JOCTII>KEHH] BUKOPUCTOBYBA/IM BEPTUKAIBHIII CTPUOOK,
T-TecT Ha cipuTHICTD i 6araroeTanHuit pirHec-TecT. MeToay 360py JaHMX BK/IIOYA/IM CHOCTEPEKEHHS T TECTY,  METO/Y aHali3y
JAHMX BKIIOYa/IV ONVICOBMIT aHasli3, KpuTepil BiTkoKcoHa Ta HermapaMeTpuyHuil aHanis ManHa-YiTHi.

Pesynbraru. Onucosi faHi BUABUIN Pi3HUII0 B CEPEIHbOMY 3HA4YE€HHI IONEpPeHbOrO Ta IMifiCyMKOBOTO TeCTYBaHHs €KC-
HepYMEHTAIbHOI Tpynu. KpiM TOro, BOHM TaKOX MOKa3aly PiSHUII0 B CEPeNHbOMY 3HaUEHHi €KCIIepMMEHTAIbHOI Ta KOHTP-
o71pHOI TPy Y KpuTepii BiTkokcoHa BelnYMHA JBOCTOPOHHBOI aCUMITOTUYHOI 3Hauymocti (Asymp. sig (2-tailed)) cranoBmIa
0,006<0,05, cnputhicTb - 0,001<0,05, BUTpMBanicts - 0,001<0,05. Y xpurepii Manna-YiTHi BemumHa IBOCTOPOHHbOI aCHMIITO-
TUYHOI 3HauyIocTi (Asymp. sig (2-tailed)) ctanoBMIa 0,416>0,05, cipurhicTs — 0,00<0,05, BuTpusamcts — 0,00<0,05.

BucHoBKu. B excriepyMeHTanpHil rpymi 6a micyMKOBOTO TeCTYBAHHsI BUILNIL 3a 6aJl IIONEPeHbOTO TECTYBAHHSI 3a CUIIOI,
CIIPUTHICTIO Ta BUTPUBATICTIO. Y BO/Ieit60/icTiB BikoM 13-15 poKiB crocTepiraerbcs JOCTOBIpHMIT eeKT, P LIbOMY eKCIIepu-
MEeHTa/IbHa TPyl IepeBepIlye KOHTPOIbHY 3a NMOKasHMKAMV CUJIM, CIPUTHOCTI Ta BUTPMBANOCTI. Y 3B’A3KYy i3 LM opHiero 3
PEeKOMEHIOBaHMX BIIPaB [/l IOHUX BOJIEIOOMICTIB € MeTO/ IIIOMETPUYHMX TPEHYBaHb 3 BUKOPUCTAHHSIM BIIPaB Ha CIPUTHICTD
Ha KOOPAVMHALiHIN ApabuHi.

KirouoBi coBa: nniomMeTprka, BIpaBy Ha CIPUTHICTh Ha KOOPAMHALiIHII ApabuHi, I0HI BOTEOOICTH.
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