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Abstract. The purpose of this study was to determine the profile of students' science literacy on 

landslides disaster mitigation in Semarang City. This research method is a quantitative 

description with one shot case study. The sample of this research was the 10th grade students of 

SMA N 7 Semarang who were taken by using purposive random sampling technique. Data 

collection techniques used written tests, questionnaires and interviews. For data analysis using 

data triangulation technique in order to obtain qualitative descriptive data. The results showed 

that students' ability to mitigate landslides from the aspects of scientific literacy which included 

aspects of knowledge, context, competence and attitudes was still low.  

1.  Introduction 

Scientific literacy is the ability of a person to process scientific information to solve problems and 

produce useful scientific products [1][2][3]. International student scientific literacy is measured by the 

Organization for Economic Co-operation and Development (OECD) through a Program for 

International Student Assessment (PISA). The aspects of scientific literacy measured by PISA include 

aspects of knowledge, competence / process, context, and attitudes. Based on the results of the 2018 

PISA evaluation, students' scientific literacy in Indonesia is still low, where they only received 396 

points from the international average of 489 points [4][5]. 

The low scientific literacy of students in Indonesia is due to the fact that science learning has not 

fully facilitated the development of scientific literacy skills optimally [6][7]. Learning is still focused 

on the cognitive aspect compared to thinking skills and does not involve competence or process abilities 

in obtaining scientific knowledge [8][9][10][11]. This makes students less understanding of problems 

in everyday life, especially the phenomenon of natural disasters [1][12]. 

Based on topographical conditions, the city of Semarang consists of a narrow lowland area and a 

hilly area that extends from the west to the east side. Such topographical conditions cause some places 

in the city of Semarang to be areas prone to landslides, especially during the rainy season [13][14]. 

Landslides are events of sudden movement of landslide material, where one of the main triggers is heavy 

rain or prolonged rain [15]. 

Landslides that occur can cause harm to society and the environment, including casualties, material 

losses, and changes in soil structure [16]. Landslide events can be discussed using the concept of physics 

which is part of science. The physics concepts that can be related to the landslide phenomenon are the 
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concepts of work, energy, impulse, and momentum. Learning that correlates material with natural 

phenomena will make learning more interesting, memorable, and meaningful to students [17]. This is 

done with the aim of supporting the improvement of the quality of education, where students are required 

to be able to correlate and apply their knowledge to the surrounding environment. In addition, students 

are expected to be more aware of natural disaster mitigation and care for the environment 

[18][19][20][21]. The purpose of this study was to see a picture of students' scientific literacy in 

mitigating landslides that often occur in the city of Semarang. The description of the scientific literacy 

profile is seen from the four aspects of PISA scientific literacy which include aspects of knowledge, 

competence, context, and attitudes. 

2.  Methods 

The research method was used a description quantitative with one shoot case study research design. The 

sample of the research was the 10th grade students of SMA N 7 Semarang, were taken by using 

purposive sampling technique. The consideration was used that the location of the school is in Ngaliyan 

sub-district, which is an area with criteria that are very prone to landslides [16, 22]. Data collection uses 

scientific literacy-based instruments which have been declared valid and according to the 2015 PISA 

indicators by means of expert judgments. The instruments for data collection were tests, questionnaires 

and interviews. The test instrument used contains the link between physics and landslides in order to 

obtain data from aspects of knowledge, competence, as well as aspects of context. This is based on the 

2013 OECD, specific aspects of context can be found in aspects of knowledge and competency. For 

aspects of student attitudes on flood disaster mitigation obtained by using a questionnaire instrument. 

The research data obtained in the form of students' scores in answering the correct questions in each 

aspect being tested. Then the score is converted into a percentage score with the following formula. 

 
where f is the number of scores obtained, N is the number of cases and P is the number percentage. 

The scientific literacy score obtained is then categorized according to Purwanto [23]. Finally, interviews 

were conducted with several students who represented all the criteria for scientific literacy to strengthen 

the test and questionnaire data. 

 

3.  Result and Discussion 

The profile of students' scientific literacy is obtained by testing aspects of knowledge, competence / 

process, context, and attitudes by using tests and questionnaires. The scientific literacy profile for the 

aspects of knowledge and competence is obtained through scientific literacy-based tests. The test is also 

used to determine the profile of scientific literacy in context aspects. According to the OECD in 2013, 

context aspects are specifically found in aspects of knowledge and aspects of competency. Meanwhile, 

the scientific literacy profile for the attitude aspect was obtained through an open questionnaire based 

on scientific literacy. For the profile of students' scientific literacy aspects of knowledge, competence 

and attitudes can be seen in Figure 1. 
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Figure 1. Profile of students' scientific literacy for aspects of knowledge, competency and attitudes. 

 

From Figure 1 it can be seen that the students' scientific literacy for the aspects of knowledge, 

competency and attitudes are 42.25%, 35.21% and 47.48%, respectively. Furthermore, based on the 

criteria of Purwanto [23], scientific literacy for aspects of knowledge, competency and attitude included 

in the very low category. This is because students are not familiar with the types of questions based on 

scientific literacy [1, 6, 7, 9, 12, 24]. The low scientific literacy of the knowledge aspects of students is 

also due to the science learning process carried out, the teacher is still not used to emphasizing 

competence, and is still focused on mastering concepts [10, 25]. That way, students are still used to 

memorizing the concepts and formulas given by the teacher, without knowing the relationship between 

these concepts and the problems faced. As a result, students become smarter at memorizing but less 

trained in applying their knowledge in everyday life, especially for landslide mitigation [8,11]. This 

shows a lack of students' ability to explore the surrounding environment. Thus it can be said that science 

learning associated with the environment is very important, because in these activities there are many 

things that can be explored so that students get more meaningful knowledge [26]. These results were 

reinforced by the results of interviews which showed that most students said they were more accustomed 

to working on questions in the form of mathematical calculations according to the formula given by the 

teacher. In addition, the learning methods and teaching materials used also do not support scientific 

literacy skills. Snippets of interviews conducted with several students are shown in Figure 2. 

 

 
Figure 2. Interview snippets related to the learning process. 
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Furthermore, the second aspect of scientific literacy studied is student competence. From Figure 1, 

it can be seen that the competency aspect is lower than the knowledge aspect and the attitude aspect. 

The low level of scientific literacy in the competency (process) aspect obtained is in accordance with 

the results of previous research [27, 28]. For this competency aspect, the biggest factor that affects is 

the teacher. As previously mentioned, teachers who in the learning process use methods or media that 

do not motivate and support students in literacy will cause students to have low scientific literacy [29]. 

It can be analogized that the competence of students in understanding the phenomenon of landslides is 

still low. This is because in the lessons that are carried out, the teacher does not provide information or 

knowledge of landslides, how landslides occur and how to deal with landslides is not discussed in the 

lesson. Thus it can be said that to develop scientific literacy students must do learning based on scientific 

literacy itself [30]. 

Last, for students' attitudes were obtained using a questionnaire, to see how the attitudes students had 

in relation to landslides that occurred in the city of Semarang. The attitudes of student want to see are 

students 'knowledge of the phenomenon of landslides associated with physics (questionnaire no.1), and 

students' attitudes towards these landslides (questionnaires no.2 and 3), excerpts from the questionnaire 

are: 

 

1. Physics is closely related to phenomena that occur in the environment such as landslides. Have 

you ever discussed the phenomenon of landslides and is related to physics? 

2. Have you attended any education about natural disaster mitigation? If you have, how many times 

have you participated in lanslide disaster mitigation education? 

3. Trees can strengthen slope stability, how many times do you plant trees to maintain slope stability? 

 

The results of questionnaires nos. 1, 2, and 3 were still low with the respective percentages of 22%, 

11% and 36.2%. This acquisition indicates that the students' ability to relate physics to natural 

phenomena, namely landslides is still low. This is because students' knowledge of landslides is still low. 

According to Ramadhan et al. [18], the low ability of scientific literacy in the aspect of knowledge can 

have an impact on the low application of science in life which ultimately affects the attitudes of students. 

The delivery of material through online learning also affects the understanding received by students and 

ultimately affects the attitudes of students. The low attitudes of students are also influenced by students' 

interest in discussing the phenomenon of landslides, both with teachers and fellow students themselves. 

This was supported by the results of interviews, most students stated that they knew the relationship 

between physics and landslides, by explaining how landslides occurred based on the concepts of work, 

energy and collisions. Students are able to explain the collision event that occurred between the landslide 

material and the settlement at the base of the slope. However, students were not precise in explaining 

what type of collision, even though they already knew that the final velocity was the same. So the type 

of collision in question is a collision that is not perfectly resilient. 

Knowledge of mitigation, which is directly obtained through outreach will also help in shaping 

students' attitudes towards the environment. Based on questionnaire no.2, most students did not receive 

counseling on landslide mitigation, even though many of the students lived in landslide prone 

environments and had experienced landslides several times. This is in accordance with the statement of 

Al-Maraghi et al. [18] natural phenomena are one of the learning media found nearby, but are very easy 

to ignore. Based on the results of the interview, students already know the criteria for landslide-prone 

areas, know the causes of landslides and know how to anticipate landslides. This is in accordance with 

questionnaire number 3, students answered that they had participated in a tree planting program on the 

slopes around the house to maintain the stability of the slopes. Based on the questionnaire also obtained 

data that there are some students who have experienced landslides, and this can shape students' attitudes 

to face or prevent disasters. This is in accordance with the statement Zakwandi et al. [17], one of the 

factors that affect literacy skills, especially science, is the experience that students have with the disaster 

that occurs. The experience itself can be the experience of students when experiencing a disaster directly 

or indirectly, in the learning process and / or through websites and social media. 
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In general, based on Figure 1 it can be said that for scientific literacy the aspect of attitude is the 

highest compared to knowledge and competence. This shows that the students' attitude towards the 

landslide disaster that occurred was quite good. In other words, the level of awareness of students 

towards landslides is quite high. This is shown through efforts to start responding to landslides by 

maintaining stability of the slopes around the settlement [31, 32, 33, 34]. 

4.  Conclusion 

Based on the results of the study, it was found that students' scientific literacy for aspects of knowledge 

(42.25%), aspects of competence (35.21%) and aspects of attitudes (47.48%) of students in landslide 

disaster mitigation activities were classified as still low. This is because students are still not used to 

working on scientific literacy-based questions, and in the learning process they do not relate the concept 

of physics to natural phenomena, especially landslides. One of the factors that can increase scientific 

literacy is direct experience of the landslides experienced by students. Activities such as attending 

counseling and training that students participate intensively can also be a factor of students' readiness 

and skills in overcoming the dangers of landslides. 
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