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Abstract 

In a global context, water quality issues have become a major environmental issue affecting many countries, 

including Indonesia, especially in the East Kalimantan region. This research aims to determine the difference and 

increase in water saving behavior (WSB) of pre-service physics teachers after being involved in learning with the 

Science - Technology - Engineering - Mathematics (STEM) - Engineering Design Process (EDP) model. The 

research method used was pre-experimental research using a one-group pretest-posttest design with a 

quantitative approach. The sampling technique in this research was purposive sampling, involving 31 pre-service 

physics teachers. A questionnaire that had been adapted from previous research was used as an instrument in 

this research. The learning was carried out by giving 4 STEM-EDP worksheets with a total of 6 offline meetings. 

The results showed that there was a difference and increase in WSB after learning with the STEM-EDP with 

moderate criteria overall. The results of this research indicate that the STEM-EDP learning model may improve 

positive behavior toward the environment. 
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Abstrak 

Dalam konteks global, masalah kualitas air telah menjadi isu lingkungan utama yang melanda banyak negara, 

termasuk Indonesia, khususnya di wilayah Kalimantan Timur. Penelitian ini bertujuan untuk mengetahui 

perbedaan dan peningkatan perilaku hemat air (Water Saving Behavior/WSB) mahasiswa calon guru fisika setelah 

mengikuti pembelajaran dengan model Science - Technology - Engineering - Mathematics (STEM) - Engineering 

Design Process (EDP). Metode penelitian yang digunakan adalah penelitian pra-eksperimental dengan 

menggunakan desain one-group pretest-posttest design dengan pendekatan kuantitatif. Teknik pengambilan 

sampel dalam penelitian ini adalah purposive sampling, dengan melibatkan 31 guru fisika calon guru. Kuesioner 

yang telah diadaptasi dari penelitian sebelumnya digunakan sebagai instrumen dalam penelitian ini. Pembelajaran 

dilakukan dengan memberikan 4 lembar kerja STEM-EDP dengan total 6 kali pertemuan secara offline. Hasil 

penelitian menunjukkan bahwa terdapat perbedaan dan peningkatan WSB setelah dilakukan pembelajaran 

dengan STEM-EDP dengan kriteria sedang secara keseluruhan. Hasil penelitian ini menunjukkan bahwa model 

pembelajaran STEM-EDP dapat meningkatkan perilaku positif terhadap lingkungan. 
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INTRODUCTION 

Poor water and air quality are the most important environmental problems around the world 

(Alimissis et al., 2018) (Farhan et al., 2023). Indonesia also suffers from poor water and air quality, 

especially East Kalimantan (Subagiyo et al., 2019). Indonesia as a member of the United Nations (UN) 

must take part in overcoming global problems to fulfill the government's commitment in the 

implementation of achieving the Sustainable Development Goals (SGDs) (Indonesian, 2017). The 

SDGs focus on 17 goals, with 4 pillars (Adiyoso, 2022), one of which is the environmental development 

pillar. The environmental development pillar is one of the 4 major pillar categories of the SDGs that 

focuses on improving environmental quality, especially water issues by promoting water-saving 

behavior (WSB) which is connected to the 6th SDGs goal, namely clean water and sanitation. Human 

behavior is one of the factors that play a role in the occurrence of problems on water issues which 

actually causes a lot of clean water to turn into dirty water (Rayma, 2020). These behaviors include 

disposing of liquid waste and solid waste into clean water pools, such as rivers, lakes, and seas (Kospa 

& Rahmadi, 2019). 

Environmental education has evolved from a view of the environment to knowledge and action, 

emphasizing the dynamic and complex relationships between surrounding ecosystems that influence 

habits and education received in daily life (Marcinkowski & Reid, 2019). One of the subjects that teach 

about the environment is Natural Science (IPA). In the Learning Outcomes of Phase D Science Subjects 

for SMP/MTs/Package B Programs in the Merdeka Curriculum published by the Ministry of Education 

and Culture in 2022, it is stated that one of the learning outcomes of students who must be developed 

in accordance with the profile of Pancasila students is to play an active role in maintaining, maintaining, 

preserving the natural environment, managing natural resources and the environment wisely 

(Kemendikbudristek, 2022).  

Considering the role of pre-service physics teachers is very important as prospective educators who 

will provide knowledge (Saputri, 2022) related to environmental issues, especially water issues related 

to water scarcity and pollution which are closely related to science subjects (Rismawati & Sya’aban, 

2023), pre-service physics teachers must be prepared to be able to convey and provide problem solving 

to students related to attitudes that will prevent water problems in the future (Saputri, 2022), one of 

which is a water-saving attitude or WSB. There are several theories psychologically developed in 

discussing environmental behavior, one of which is the Theory of Planned Behavior (TPB). TPB is a 

theory that is widely used in various studies, which focuses on controlled rational choice as a factor that 

influences individuals to act ecologically (Nkaizirwa et al., 2021). Through the TPB formulation 

presented by Ajzen (2005), it results that behavior is significantly formed from intention and perceived 

behavior control, where intention is formed from the attitude towards the behavior and subjective norm 

which is controlled through perceived behavior control which is successively formed from behavior 

beliefs, normative beliefs, and control beliefs.  

Curriculum implementation can be done through various approaches, one of which is the Science, 

Technology, Engineering, and Mathematics (STEM) approach. The STEM approach emphasizes the 

integration of science, technology, engineering, and mathematics in the learning process. The STEM 

approach is an integrated approach to instilling creative problem-solving techniques in students and 

developing future innovators (Pradana & Ngazizah, 2021). This is in line with the SDGs goals which 

focus on clean water and sanitation (Adiyoso, 2022). STEM education can enhance students' learning 

experience through the application of general principles and practices (Davidi et al., 2021). The STEM 

approach can be implemented through the Engineering Design Process (EDP) (Azizah et al., 2022). 

EDP is a process that emphasizes the design and engineering of environmentally friendly products 

(Hafiz & Ayop, 2019). The EDP process consists of several stages, including thinking about product 

goals, designing products, making products, testing products, and redesigning products (Douglas et al., 

2016). 

The application of the STEM-EDP approach in the learning process is expected to have an impact 

on the WSB of pre-service physics teachers. One of the roles of pre-service physics teachers in STEM-
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EDP learning is as a facilitator or guide in the learning process. Pre-service physics teachers need to 

understand the concepts of STEM and EDP and be able to integrate them in learning so that students 

can understand and apply these concepts in solving problems (Kusumaningtyas et al., 2020). In 

addition, pre-service physics teachers also need to facilitate students in carrying out the EDP process, 

namely by helping students identify problems, design solutions, make prototypes, and test solutions 

that have been designed (Prismasari et al., 2019). 

There is a parallel research related to behavior towards the environment that has analyzed pro-

environmental behavior (PEB) towards pre-service physics teachers. The research shows that an 

environment-based curriculum has the potential to increase the PEB of pre-service physics teachers, 

both through classroom learning, and various habituation activities. In addition to the implementation of 

a curriculum that can strengthen the environmental knowledge of pre-service teachers, it is necessary 

to be equipped with student activities or habituation related to the environment (Dinurrohmah et al., 

2023). However, there has not been much implementation of the STEM-EDP project in these and other 

studies in improving WSB as one of the components of PEB. Therefore, this study aims to determine 

whether or not there is an increase in the WSB of pre-service physics teachers in lectures with the 

STEM-EDP learning model. The results of this study are expected to provide insight into the 

effectiveness of the STEM-EDP approach in promoting WSB in pre-service physics teachers. 

METHODS 

The type of research in this study is quantitative research, where the research data presented is in 

the form of numbers and analyzed using statistics. The research method used is the pre-experimental 

type. The form of pre-experimental design used is one group pretest-postest design. According to Saat 

& Mania (2020), this research design uses only one group, so it does not require a control group. Before 

being given treatment, the experimental group was first given a pre-test, then given treatment using 

EDP model learning with a STEM approach and after that given a post-test. 

The sampling technique in this study was carried out using a purposive sampling technique which 

aims to obtain a research sample that matches the criteria (Saat & Mania, 2020), namely pre-service 

physics teachers who are taking Integrated Science courses. The population in this study was all pre-

service physics teachers at the Faculty of Teacher Training and Education Mulawarman University and 

the sample was represented by 3rd semester students from the Physics Education study program 

totaling 31 students those who take the Integrated Natural Sciences course whose understanding of 

the environment in terms of lecture theory is still in its infancy .  

Data collection techniques were carried out through 2 stages, namely treatment and tests in the form 

of questionnaires. Giving treatment for 6 meetings by giving 4 worksheets. The questionnaire test was 

given before treatment (pre-test) and after treatment (post-test). The questionnaire used was adapted 

and translated into Indonesian. The following Table 1 presents the components of the questionnaire 

questions covering aspects of the WSB using the TPB measured using a 7-point semantic differential 

scale. 

Table 1. WSB Lifting Grid 

Variables Aspects Items Description 

Water 

Saving 

Behavior 

Behavior  1 and 2 

(Kilic & 

Dervisoglu, 

2013) 

Behavior Intention 3 

Attitude Towards Behavior 4 and 5 

Subjective Norm 6 and 7 

Perceived Behavioral Control 8 and 9 

Behavior Beliefs 10 - 14 

Normative Beliefs  15 - 20 

Control Beliefs 21 - 24 

 

The data analysis technique used in this research is paired sample t-test to know the difference and 

N-Gain to know the improvement of WSB of pre-service physics teachers after STEM-EDP learning 
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model. Using N-Gain analysis can clearly and precisely determine the increase or decrease in the data 

obtained (Saefullah et al., 2021). 

The normality test is used to determine whether the data obtained from the research results are 

normally distributed or not. For the normality test and paired sample t-test, it can use the help of IBM 

SPSS Statistics 22 software with the Shapiro Wilk method. Researchers used this method because the 

data collected was <50 data. A data is said to be normally distributed if the significance level is ≥ α with 

the value of α is 0.05, whereas if the significance level is < α, then the data is said to be not normally 

distributed. This test is used to make a decision whether the research hypothesis is accepted or 

rejected. The hypothesis has provisions that if sig. (2-tailed) < 0.05, then H0 is rejected and if sig. (2-

tailed) > 0.05, then H0 is accepted. The hypothesis tested Ho is that there is no significant difference in 

WSB after learning with the STEM-EDP learning model for pre-service physics teachers and H1 is that 

there is a significant difference in WSB after learning with the STEM-EDP learning model for pre-service 

physics teachers. 

Furthermore, knowing the increase in WSB. The increase in this study is only limited to the 

understanding of changes in the WSB questionnaire score of pre-service physics teachers before and 

after treatment which is determined based on the normalized gain score, namely the comparison of the 

actual gain score with the maximum gain score. The N-Gain score according to (Hake, 1999) is 

expressed in the following equation 

                                                                  < 𝑁 − 𝑁𝑁𝑁𝑁 >

=
< 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 − 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 >

< 𝑆𝑁𝑁𝑁𝑁𝑁 − 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 >
                                                                     (1) 

The high and low N-Gain can be classified with the N-Gain value criteria adapted from Delfita et al. 

(2016) presented in Table 2. 

Table 2. N-Gain Criteria 

Score N-Gain Criterias 

N-Gain > 0.70 High 

0.30 < N-Gain ≤ 0.70 Medium 

N-Gain ≤ 0.30 Low 

RESULTS AND DISCUSSION 

The study was conducted on pre-service physics teachers at Mulawarman University, namely 

physics education students from the class of 2022 who took the Integrated Science course. Data 

collection was carried out in the even semester of the 2022/2023 academic year, namely from 

November 2023 to December 2023, with a total of 31 respondents who went through 3 stages of 

research, namely pre-test, treatment, and post-test. The pre-test was given to determine the WSB score 

of pre-service physics teachers before being given the treatment. The treatment was given by providing 

worksheets consisting of a visit to the UNMUL Water Treatment Plant (1 meeting), identifying water 

sources (1 meeting), making a simple water turbidity measuring tool using a smartphone (2 meetings), 

and designing a water filter to reduce water turbidity (2 meetings). Providing treatment for 6 face-to-

face meetings (2 × 50 minutes) and structured assignments (2 × 60 minutes) for each worksheet. After 

being given treatment, a post-test was then given to determine the differences and improvements in 

WSB scores after carrying out a series of STEM-EDP learning. 

This study aims to determine whether or not there is an increase in the WSB of pre-service physics 

teachers in lectures with the STEM-EDP learning model. The results of this study are expected to 

provide insight into the effectiveness of the STEM-EDP approach in promoting WSB in pre-service 

physics teachers. Before being given treatment, researchers first conducted a pre-test to measure the 

initial score of the WSB of pre-service physics teachers before being given material using the STEM-

EDP learning model. The test was given in the form of a questionnaire consisting of 8 aspects of TPB 

with a total of 24 questionnaire statements adapted from Kilic & Dervisoglu (2013) research entitled 
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Examination of Water Saving Behavior within the Framework of Theory of Planned Behavior. The 

number of pre-test data analyzed in this study was 31 according to the number of physics education 

students in class 2022. The frequency of the results of the pre-test can be seen in Table 3. 

Table 3. Frequency of Pre-test Scores 

No Pre-Test score Frequency 

1 0.00 – 1.00 0 

2 1.01 – 2.00 0 

3 2.01 – 3.00 0 

4 3.01 – 4.00 1 

5 4.01 – 5.00 12 

6 5.01 – 6.00 13 

7 6.01 – 7.00 5 

 

After the pre-test, treatment was given in the form of working on 4 STEM-EDP worksheets, namely 

a visit to the UNMUL water treatment plant, identifying water sources, making a simple water turbidity 

measuring instrument with the help of a smartphone, and making a water filter. After being given 

treatment, researchers conducted a post-test to determine the increase in the WSB score of pre-service 

physics teachers. The results of the post-test on pre-service physics teachers have increased. The 

frequency of the results of the post-test can be seen in Table 4.  

Table 4. Frequency of Post-test Scores 

No Post-Test score Frequency 

1 0.00 – 1.00 0 

2 1.01 – 2.00 0 

3 2.01 – 3.00 0 

4 3.01 – 4.00 0 

5 4.01 – 5.00 1 

6 5.01 – 6.00 19 

7 6.01 – 7.00 11 

 

From the pre-test and post-test data that has been obtained, a comparison graph can be made to see 

the comparison of the values of the pre-test and post-test which can be seen in Figure 1. 
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Figure 1. Comparison of pre-test and post-test scores 

 

The data collected from the results of filling out the questionnaire, then tested for normality as a 

prerequisite test before conducting a different test, namely the paired sample t-test. The analysis was 

carried out based on predetermined analysis techniques to answer the two problem formulations, 

namely for differences using the paired sample t-test and to determine the increase using the N-Gain 

test. 

The normality test in this study was conducted to determine the distribution of the research data 

which was then intended as a prerequisite test of the paired sample t-test. Table 5 below is the result 

of data normality test using IMB SPSS Statistics 22 software. 

Table 5. Normality Test Results 

 Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Pre-Test 0.090 31 0.200* 0.985 31 0.932 

Post-Test 0.076 31 0.200* 0.978 31 0.744 

*. This is a lower bound of the significance 
a.Lilliefors Significance Correction 

Based on the normality test conducted by researchers, it can be seen that the sig. value on the pre-

test and post-test is 0.932 and 0.744 at the 0.05 level, respectively. The normality test results show that 

the data in this study are normally distributed, so that a parametric difference test can be carried out, 

namely the paired sample t-test. The results of the paired sample t-test can be seen in Table 6. 

Table 6: Results of Paired Sample T-test 

  Paired Differences 
t df Sig. (2-tailed) 

  Mean Std. Deviation 

Pair 1 Pre-Post  -0.67742 0.63232 -5.965 30 0.000 

Based on the significance value, sig. (2-tailed) < 0.05, then from the hypothesis that has been 

determined H0 is rejected. From these results, it shows that there is a difference in WSB scores after 

learning with the STEM-EDP learning model for pre-service physics teachers. 

In knowing the difference between the pre-test and post-test scores, the data was then tested using 

the paired sample t-test. The criteria for the sig value. (2-tailed) on the pre-test and post-test scores is 

0.000 at the 0.05 level. Based on the paired sample t-test test, it was concluded that there was a 

difference in WSB after learning with the STEM-EDP learning model for pre-service physics teachers. 

This value indicates that there is a significant difference between the pre-test and post-test scores. In 

this context, the result of sig. (2-tailed) which is very low indicates that the difference observed between 

the paired samples is unlikely to occur by chance. This is because the treatments conducted from the 

first to the fourth worksheet focused on water issues which will directly impact their future knowledge 

and experience towards water-saving attitudes. These results are in line with research from Hashim et 

al. (2021) which also shows that individuals gain a high level of knowledge regarding water saving 

through the application of education related to water issues which allows students to have a high level 

of knowledge in water saving. 

These results prove that learning that focuses on something, especially in this study, namely water 

issues, will have a significant effect on the water-saving behavior of pre-service physics teachers. The 

existence of this difference indicates that STEM-EDP learning related to water issues makes a 

significant contribution to the difference in WSB scores of pre-service physics teachers after treatment. 

This is in line with the results of English & King (2015)research which shows that EDP is able to develop 

students' ability to apply science and mathematics in solving real-world problems significantly. 

It is important for campuses, especially those that will produce teachers in the future, to pay attention 

to issues that are and will occur in the future. Water-saving behavior will have a positive impact if it is 

given more attention and understanding to the community, especially to pre-service physics teachers 

who will become future teachers as observers of issues that will occur as learning material. Research 



 

JURNAL LITERASI PENDIDIKAN FISIKA | VOLUME 6 ISSUE 2, NOVEMBER 2025 
 

Improving Water Saving... 

128 

 

e-ISSN:2721-0529 | p-ISSN:2714-5689                                                

results from Hashim et al. (2021) showed that through WSB each pre-service physics teachers can 

reduce the adverse consequences of water problems to students. 

N-Gain provides an overview of the increase in WSB score results between pre-test and post-test. 

The results of the N-Gain analysis of the STEM-EDP learning model are presented in Table 7. 

Table 7. Average Results Of Pre-Test And Post-Test 

Pre-test average Post-test average N-Gain Criteria 

5.18 5.86 0.37 Medium 

Based on Table 7, the N-Gain is included in the medium criteria with a score of 0.37. Through the 

N-Gain analysis, it was obtained that the overall N-Gain score of the WSB questionnaire scores of pre-

service physics teachers after treatment in the form of learning using the STEM-EDP learning model 

was in moderate criteria with an overall pre-test average score of 5.18 out of 7.00 and an overall post-

test average score of 5.86 out of 7.00 so that an N-Gain score of 0.37 was obtained. From the results 

of the overall pre-test average score of 5.18 and the overall post-test average score of 5.86, it shows 

an increase from before learning even though the increase does not reach high criteria (N-Gain> 0.70). 

The N-Gain score of 0.37 indicates that STEM-EDP learning contributes quite well in improving the 

behavior of pre-service physics teachers related to WSB. The results of the analysis show that behavior 

cannot be changed in a short time, where researchers only conduct treatment with 4 worksheets with a 

total of 6 meetings. This is supported by newsletter “Changing Public Behavior” (2015) which states 

that a person's behavior cannot always be changed in a short time where behavior change requires a 

deep understanding of where the individual lives in behavior change, whether they are ready to take 

action or have even tried new behaviors but then stopped doing it for some reason. 

In Table 8 below, it can be seen that the N-Gain results of pre-service physics teachers tend to be 

in the medium and low criteria. 

Table 8. N-Gain Criteria Of WSB Score Of Pre-Service Physics Teachers 

N-Gain Score Criterias Percentage Frequency 

N-Gain > 0.70 High 9.68 % 3 

0.30 < N-Gain ≤ 0.70 Medium 45.16 % 14 

N-Gain ≤ 0.30 Low 45.16 % 14 

The next analysis is related to the N-Gain score of pre-test and post-test scores of pre-service 

physics teachers totaling 31 students. From the results obtained from the N-Gain score, there were 3 

pre-service physics teachers (9.68%) in the high criteria, 14 pre-service physics teachers (45.16%) 

were in the medium criteria, and 14 pre-service physics teachers (45.16%) were in the low criteria. It 

can be seen that only 3 pre-service physics teachers have N-Gain scores with high criteria, which 

reveals that there are variations in the level of response to learning using the STEM-EDP model in 

improving WSB among pre-service physics teachers. Although there are a small number of them who 

show a significant increase in behavior, most of them are still in the medium and even low criteria due 

to the initial knowledge related to water-saving behavior was quite good. This is in line with the results 

of research conducted by Kusumawati et al. (2022), that the response to the learning model must vary 

among respondents.  This finding also shows that behavior change is not uniform among individuals 

because personality is basically a psychological and behavioral characteristic of an individual that is 

permanent, which distinguishes one individual from another Danandjaya (2020). Behavior can be 

changed according to the knowledge gained, especially in this study, namely gaining knowledge related 

to water issues. This is supported by the results of research by Azhar et al. (2016), which states that 

individuals who have good environmental knowledge will have a good attitude towards preserving the 

environment as well, in this case an attitude in shaping water-saving behavior. 

The WSB questionnaire used the theory of planned behavior (TPB) which has 8 aspects, namely 

behavior, behavior intention, attitude towards behavior, subjective norm, perceived behavioral control, 

behavior beliefs, normative beliefs, and control beliefs. The N-Gain criteria for increasing WSB based 

on its aspects are shown in Table 9. 
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Table 9. N-Gain Criteria Of WSB Score Based On Aspects 

Aspects 
Pre-test 

average 

Post-test 

average 
N-Gain Criterias 

Behavior 4.82 5.37 0.25 Low 

Behavior Intention 6.06 6.39 0.34 Medium 

Attitude Towards Behavior 6.58 6.69 0.26 Low 

Subjective Norm 5.03 6.10 0.54 Medium 

Perceived Behavioral Control 4.98 5.40 0.21 Low 

Behavior Beliefs 5.09 5.61 0.27 Low 

Normative Beliefs 4.38 5.59 0.46 Medium 

Control Beliefs 4.92 5.41 0.24 Low 

The next analysis is related to the N-Gain score based on the aspects that make up WSB according 

to the theory of planned behavior (TPB). The aspect that has the highest score is a subjective norm 

with moderate criteria of 0.54. Subjective norm itself refers to an individual's perception of social 

pressure or norms perceived by others that can influence their behavior, for example someone tends 

to follow the behavior that is considered good by their friends, even though they themselves have a 

different view. The high score on the subjective norm aspect is caused by pre-service physics teachers 

who have expectations from parents, fellow students, and universities on the quality of their teaching, 

so that pre-service physics teachers feel strong pressure to meet these expectations, so that it can 

affect their intentions and behavior in planning and implementing physics learning. This is possible 

because there is a problem explanation letter on the worksheet, namely with other parties asking for 

help from pre-service physics teachers to help find solutions to the problems described in the problem 

explanation letter before pre-service physics teachers carry out a series of STEM-EDP worksheet 

activities. This is supported by the results of research from Kilic & Dervisoglu (2013) which states that 

the aspect that most influences individual behavior towards saving water is a subjective norm. 

Furthermore, the aspect that has the lowest score is perceived behavioral control with low criteria of 

0.21. Perceived behavioral control refers to how difficult or easy a person feels their ability to perform a 

behavior. The low score on the perceived behavioral control aspect is due to a lack of confidence in 

themselves and the circumstances of their efforts to save water which results in individuals feeling 

insecure about taking action to save water even though they want to do so. This is supported by the 

results of research from Kilic & Dervisoglu (2013) which states that individuals who have a positive 

attitude do not mean that they will save water, as well as individuals who have a negative attitude do 

not mean that they will not save water. This is possible because the tasks on the worksheet, namely 

sketching WTP, identifying water sources around, making a water turbidity measuring instrument, and 

making a water filter device are tasks that have been carried out for the first time by students, so they 

feel unfamiliar with the solution to the worksheet problem given. In addition, there is also a lack of 

signage to inform people about saving water around the campus. This is also supported by the results 

of Ismail (2021) research which states that learning and experience are closely related to habits that 

are continuously practiced or carried out, so that individuals not only know but are also able to carry out 

what they know easily because it has become a habit. 

CONCLUSION 

Based on the results of the research that has been done, it can be concluded that there is a 

significant difference in WSB after learning with the STEM-EDP learning model for pre-service physics 

teachers and an increase in WSB after learning with the STEM-EDP learning model for pre-service 

physics teachers with moderate criteria overall. The highest aspect of improvement is subjective norm 

and the lowest aspect is perceived behavioral control. The suggestions that can be given based on the 

research that has been done are the formation of WSB requires a more comprehensive time so that 
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behavioral changes can occur optimally, the participants of this study were only 31 people because 

they were limited to those who took Integrated Science courses in Physics Education FKIP UNMUL so 

that in other studies later related to WSB it is necessary to increase the number of participants in order 

to get generalizable results. Suggestions for pre-service physics teachers so that in STEM-EDP learning 

activities can be taken into consideration to be used in learning because it can increase WSB. 

REFERENCES 

Adiyoso, W. (2022). The progress of the SDGs research. The Journal of Indonesia Sustainable 
Development Planning, 3(2), 1–3. https://doi.org/10.46456/jisdep.v3i2.337 

Ajzen, I. (2005). Attitudes, personality, and behavior: second edition. In Library of Congress Cataloging 
(Vol. 2). Open University Press. https://doi.org/10.3109/01421599109089905 

Alimissis, A., Philippopoulos, K., Tzanis, C. G., & Deligiorgi, D. (2018). Spatial estimation of urban air 
pollution with the use of artificial neural network models. Atmospheric Environment, 191, 205–
213. https://doi.org/10.1016/j.atmosenv.2018.07.058 

Behavior Change Theories and Techniques. (2015, September). Editor, Changing Public Behavior, 1–
32. https://fyi.extension.wisc.edu/wateroutreach/files/2016/04/CPB-Behavior-Change-
TheoriesTechniques8.pdf 

Azhar, Basyir, M. D., & Alfitri. (2016). Hubungan Pengetahuan Dan Etika Lingkungan Dengan Sikap 
Dan Perilaku Menjaga Kelestarian Lingkungan. Jurnal Ilmu Lingkungan, 13(1), 36. 
https://doi.org/10.14710/jil.13.1.36-41 

Azizah, R. D. A. F. Z., Sulaeman, N. F., & Komariyah, L. (2022). Performance assessment in STEM-
EDP project for high school students: validity aspect. Kappa Journal, 6(1), 130–139. 
https://doi.org/10.29408/kpj.v6i2.5799 

Danandjaya, K. (2020). Perilaku individu dalam organisasi pendidikan. Jurnal Literasi Pendidikan 
Nusantara, 1(2), 125–132. https://doi.org/10.58432/algebra.v3i1.746 

Davidi, E. I. N., Sennen, E., & Supardi, K. (2021). Integrasi pendekatan STEM (science, technology, 
engineering and mathematic) untuk peningkatan keterampilan berpikir kritis siswa sekolah dasar. 
Scholaria: Jurnal Pendidikan dan Kebudayaan, 11(1), 11–22. 
https://doi.org/https://doi.org/10.24246/j.js.2021.v11.i1.p11-22 

Delfita, R., Noviana, E., & Lazim, N. (2016). Penerapan Model Pembelajaran Learning Cycle Untuk 
Meningkatkan Hasil Belajar IPA Siswa Sekolah Dasar (Studi Eksperimen Kelas IV SD Negeri 006 
Terpadu Kubang Jaya). Jurnal Online Mahasiswa (JOM), 3(2), 1–15. 
https://jom.unri.ac.id/index.php/JOMFKIP/article/view/12014/11659 

Dinurrohmah, S., Sulaeman, N. F., & Komariyah, L. (2023). Analisis pro-environmental behavior calon 
guru fisika dalam penerapan kurikulum berbasis lingkungan. Jurnal Pembelajaran Fisika, 12(1), 
34–40. https://doi.org/10.19184/jpf.v12i1.38614 

Douglas, K. A., Moore, T. J., & Adams, R. S. (2016). EngrTEAMS: engineering to transform the 
education of analysis, measurement, and science in a team-based targeted mathematics-science 
partnership. In Purdue University Research Foundation. 

English, L. D., & King, D. T. (2015). STEM learning through engineering design: fourth-grade students’ 
investigations in aerospace. International Journal of STEM Education, 2(14), 1–18. 
https://doi.org/10.1186/s40594-015-0027-7 

Farhan, A., Lauren, C. C., & Fuzain, N. A. (2023). Analisis faktor pencemaran air dan dampak pola 
konsumsi masyarakat di Indonesia. Jurnal Hukum Dan HAM Wara Sains, 2(12), 1095–1103. 
https://doi.org/10.58812/jhhws.v2i12.803 

Hafiz, N. R. M., & Ayop, S. K. (2019). Engineering design process in STEM education: a systematic 
review. International Journal of Academic Research in Business and Social Sciences, 9(5), 618–
639. https://doi.org/10.6007/IJARBSS/v9-i5/5998 

Hake, R. R. (1999). Analyzing change/gain scores. In Indiana University. 



 

JURNAL LITERASI PENDIDIKAN FISIKA | VOLUME 6 ISSUE 2, NOVEMBER 2025 
 

Improving Water Saving... 

131 

 

e-ISSN:2721-0529 | p-ISSN:2714-5689                                                

http://www.ncbi.nlm.nih.gov/pubmed/22025883%5Cnhttp://scholar.google.com/scholar?hl=en&bt
nG=Search&q=intitle:ANALYZING+CHANGE/GAIN+SCORES#0%5Cnhttp://scholar.google.com
/scholar?hl=en&btnG=Search&q=intitle:Analyzing+change/gain+scores#0 

Hashim, M., Shariff, M. D. M., Mahat, H., Norkhaidi, S. B., Nayan, N., & Saleh, Y. (2021). Water-saving 
among school students in malaysia. Cakrawala Pendidikan, 40(1), 32–42. 
https://doi.org/10.21831/cp.v40i1.32606 

Indonesian, P. R. (2017). Peraturan Presiden RI No.59 Tahun 2017 (pp. 1–12). 
https://peraturan.bpk.go.id/Details/72974/perpres-no-59-tahun-2017 

Ismail, M. J. (2021). Pendidikan karakter peduli lingkungan dan menjaga kebersihan di sekolah. Guru 
Tau: Jurnal Pendidikan Dan Pembelajaran, 4(1), 59–68. https://doi.org/10.31970/gurutua.v4i1.67 

Kilic, D. S., & Dervisoglu, S. (2013). Examination of water saving behavior within framework of theory 
of planned behavior. International Journal of Secondary Education, 1(3), 8–13. 
https://doi.org/10.11648/j.ijsedu.20130103.11 

Kospa, H. S. D., & Rahmadi, R. (2019). Pengaruh perilaku masyarakat terhadap kualitas air di sungai 
sekanak kota palembang. Jurnal Ilmu Lingkungan, 17(2), 212–221. 
https://doi.org/10.14710/jil.17.2.212-221 

Kusumaningtyas, D. A., Jumadi, & Istiyono, E. (2020). Buku panduan mahasiswa untuk pembelajaran 
STEM ISCIT. Yogyakarta: PT. Viva Victory Abadi BUKU. 

Kusumawati, I., Marwoto, P., Rusilowati, A., Sumarni, W., & Mursidi, A. (2022). Dampak model 
pembelajaran STEAM-2C terintegrasi PjBL dalam pembelajaran IPA. Proceeding Seminar 
Nasional IPA XII, 181–192. 

Marcinkowski, T., & Reid, A. (2019). Reviews of research on the attitude–behavior relationship and their 
implications for future environmental education research. Environmental Education Research, 
25(4), 459–471. https://doi.org/10.1080/13504622.2019.1634237 

Nkaizirwa, J. P., Nsanganwimana, F., & Aurah, C. M. (2021). Reexamining the measurement of pro-
environmental attitudes and behaviors to promote sustainable development: a systematic review. 
EURASIA: Journal of Mathematics, Science and Technology Education, 17(9), 1–21. 
https://doi.org/10.29333/ejmste/11138 

Pradana, S. A., & Ngazizah, N. (2021). Penggunaan model STEM dalam meningkatkan keterampilan 
berpikir kritis dan literasi sains siswa. Prosiding Seminar Nasional Pendidikan Dasar 2021, 154–
168. https://ns.umpwr.ac.id/prosiding/index.php/semnaspgsd/article/view/1777 

Prismasari, D. I., Hartiwi, A., & Indrawati, I. (2019). Science, Technology, Engineering and Mathematics 
(Stem) pada peambelajaran IPA SMP. Seminar Nasional Pendidikan FIsika 2019 “Integrasi 
Pendidikan, Sains, Dan Teknologi Dalam Mengembangkan Budaya Ilmiah Di Era Revolusi 
Industri 4.0,” 4(1), 43–45. 

Rayma, S. T. (2020). Dampak limbah domestik terhadap kondisi lingkungan. In Repository UIN Syarif 
Hidayatullah Jakarta. Universitas Islam Negeri Syarif Hidayatullah. 

Rismawati, A., & Sya’aban, M. B. A. (2023). Potret kesadaran ekologis masyarakat: studi pengetahuan 
masyarakat tentang limbah air rumah tangga terhadap percemaran lingkungan. Al Ma’Arief: Jurnal 
Pendidikan Sosial Dan Budaya, 5(2), 98–110. https://doi.org/10.35905/almaarief.v5i2.5592 

Saat, S., & Mania, S. (2020). Pengantar metodologi penelitian. Gowa: Pusaka Almaida. 

Saefullah, A., Suherman, A., Utami, R. T., Antarnusa, G., Rostikawati, D. A., & Zidny, R. (2021). 
Implementation of PjBL-STEM to improve students’ creative thinking skills on static fluid topic. 
JIPF: Jurnal Ilmu Pendidikan Fisika, 6(2), 149–157. https://doi.org/10.26737/jipf.v6i2.1805 

Saputri, D. I. (2022). Pentingnya peran guru profesional dalam meningkatkan pendidikan. Pusat 
Publikasi S-1 Pendidikan IPS FKIP ULM, 1–12. https://doi.org/10.31219/osf.io/kwu47 

Subagiyo, L., Nuryadin, A., Sulaeman, N. F., & Widyastuti, R. (2019). Water quality status of kalimantan 
water bodies based on the pollution index. Pollution Research, 38(3), 536–543. 

 


	Table 2. N-Gain Criteria

