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ABSTRACT

In contrast with the global trend of  male domination in science and technology, Indonesia’s pre-service science 
teacher program is widely attracted to female students. This study aims to investigate the correlations between 
pre-service science teachers’ pro-environmental behaviors (PEB) and values toward the environment through one-
time cross-sectional survey studies. Information was collected from a sample of  the predetermined population 
at one point, followed by correlational studies designed to explore the correlations between the variables under 
study. The questionnaire consists of  three aspects of  PEB (preservation, utilization, and appreciation) and four 
aspects of  value (biospheric, altruistic, egoistic, and hedonic). A total of  273 female pre-service science teachers 
enrolling in four public universities in Indonesia participated through an online questionnaire. The purposive 
sampling method was chosen to constitute the sample of  this study. In order to analyze the data collected, de-
scriptive statistics and correlation tests were utilized. According to the results, it can be concluded that pre-service 
science teachers held good environmental behaviors and values. The aspects of  preservation and appreciation 
have a positive correlation, while utilization is negative. The four aspects of  value are all at high levels, as is their 
correlation. This result indicates that female pre-service science teachers have positive behavior and value toward 
the environment. Moreover, the pre-service science teacher program should encourage understanding and behav-
ior toward the environment to prepare future science lessons more aligned with the environment.

© 2023 Science Education Study Program FMIPA UNNES Semarang

Keywords: behavior; female; pre-service science teacher; pro-environmental behavior; value

*Correspondence Address
E-mail: atinnuryadin@hotmail.com

INTRODUCTION

Sustainability of  the environment has be-
come a significant focus around the globe. The 
urgency of  sustainability is also stated clearly 
through the 17 Sustainable Development Go-
als (SDGs) by United Nations (United Nations, 
2017). The physical components of  the earth, 
such as land, air, and water, support and influen-
ce life in the biosphere, which is equated with na-
ture (Rani & Prakash, 2015). However, the signi-
ficant increase in human population affected the 

global challenge in environmental issues, such as 
the quality of  air (Sulaeman et al., 2020; Sam-
ways, 2022)  and water quality has decreased on 
converted agricultural land as a result of  previo-
us agricultural practices (Subagiyo et al., 2019; 
Prabowo et al., 2021), and deforestation (Cooke, 
2006). On the other hand, although public awa-
reness and positive behavior toward these issues 
are crucial, it is also challenging. Therefore, an 
education fostering positive attitudes toward the 
environment is necessary (Nuryadin et al., 2023).

In general, formal and informal educati-
on aims to transform individuals into better in-
dividuals regarding their knowledge, attitudes, 
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and behaviors (Borges, 2019; Putra et al., 2021; 
Zulkarnaen et al., 2022). Specifically, in the topic 
of  environment, education needs to bridge kno-
wledge and positive behavior toward it. To shape 
human behavior, self-identity is a behavioral me-
diator highly predictive of  an individual’s beha-
vior (McGuire, 2015). Therefore, environmental 
education should create positive environmental 
culture (Chwialkowska et al., 2020) by offering 
opportunities for problem-solving, participation, 
and decision-making while taking into account 
ecological, political, economic, social, cultural, 
and ethical issues (Tsekos, 2012; Fang et al., 
2023). The need for research in environmental 
education is crucial and simultaneously con-
ducted from many aspects (Dinurrohmah et al., 
2022a). It must drive the collaboration of  many 
resources in supporting environmental educati-
on, including the curriculum, environment, and 
society (Fu et al., 2018; Djuwita & Benyamin, 
2019). 

To support the global movement toward 
SDGs and implementation of  environmental 
education, teachers play strategic roles in shaping 
future generations (Martišauskienė, 2016; Hat-
levik & Hatlevik, 2018; Casanova et al., 2023). 
In specific topics toward the environment, scien-
ce teachers play this strategic role through their 
science lessons. Science lessons could be con-
ducted by considering students’ environmental 
issues and encouraging pro-environmental school 
programs (Putra et al., 2021; Sholahuddin et al., 
2021).  

The pre-service science teacher program is 
a four-year program that prepares university stu-
dents to become science teachers (Kaldi & Xa-
fakos, 2017; Uçar & Canpolat, 2019). A science 
teacher preparation program is vital in the early 
stage of  developing science teacher competency 
(Lin, 2019; Sulaeman et al., 2022). Science edu-
cators face various challenges concerning the 
interrelationship between science and environ-
mental education (Berber, 2021). Traditionally, 
environmental education has been taught in the 
context of  science education under the Indonesi-
an curriculum.

Although the pre-service teacher shows 
interest in the environmental issue, the comple-
xity of  PEB aspects (Freed, 2019) resulted in the 
struggle with the development of  a more com-
prehensive environmental education curriculum 
that focuses on the integration of  theory and 
action (Gwekwerere, 2014; Ardoin et al., 2020; 
Kalla et al., 2022). Therefore, their behavior to-
ward the environment and the values that drive 
the behavior must be explored (Balundė et al., 

2019; Ambarfebrianti & Novianty, 2021). Speci-
fically, in the Indonesian context, female students 
are dominated by pre-service teacher programs, 
and these phenomena also occur in pre-service 
science teacher programs. Although there are a 
majority of  female pre-service teachers in the pro-
gram, people tend to see their ability to teach ne-
gatively and believe that women would perform 
worse than men in these areas, which might have 
substantial implications for women (Bearlin, 
1990; Altakhaineh et al., 2020). 

Pro-environmental behavior (PEB) indi-
cates the individuals’ characteristics as a form of  
awareness in protecting the environment (Steg et 
al., 2018; Lange & Dewitte, 2019). Subsequent-
ly, this kind of  behavior can be marked objective 
coordinated in environmentalism, which indivi-
duals take on with an express objective of  helping 
the environment (Steg et al., 2018). However, 
researchers conducting their study on this topic 
have different terms in describing environmental 
behavior based on the context (e.g., business, tou-
rism, hospitality, economics, education), but they 
still in the same meaning (Fadzil et al., 2021). 
There are also types of  environmentally relevant 
behavior (Bamberg & Rees, 2015) related to en-
vironmental protection and sustainability, indica-
ting the need for conducting a study on this topic, 
especially for education needs. 

Although PEB exploration is common-
ly conducted at the university level (Díaz et al., 
2020), the causes of  PEB need to be understood 
deeper. The values aspect as the root of  PEB 
(Stern, 1999) potentially drives a significant im-
pact on PEB. Thus, identifying the category and 
the correlation of  values which consisted of  
biospheric, altruistic, egoistic, and hedonic va-
lues, is needed. However, the study that explores 
PEB and its corresponding value in pre-service 
science teachers is rarely found. Therefore, our 
study aims to explore deeper the PEB level of  fe-
male pre-service science teachers and their values 
toward it.

Apart from the novelty and urgency of  this 
research, the limitations also need to be conside-
red. First, this research only involved pre-service 
teachers’ transformation to in-service teacher 
need further observation. Second, the research is 
limited to the territory of  Indonesia by only invol-
ving Indonesian students. 

METHODS

This research was designed by combining 
two methodologies: a one-time cross-sectional 
survey and a correlational study. A one-time 
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cross-sectional survey was used for this research. 
Correlational studies are used to look into the cor-
relations between the research variables once data 
for the study is gathered at one point in time from 
a sample of  the specified population. (Fraenkel 
et al., 2012). Pre-service science teachers’ values 
and behavior are compared concerning PEB. In 
order to determine the level of  pre-service science 
teachers’ PEB, environmental identity, and eco-
centric and anthropocentric attitudes, descriptive 
analysis, including mean and standard deviation, 
was calculated. 

The study’s target population was all pre-
service science teachers enrolled in a four-year 
teacher education program at Indonesian public 
universities. For the inclusive criteria, respondents 
had to be active students majoring in any field 
related to the Science Education department. In 
addition, exclusive criteria were also applied, in-
cluding students who dropped out, students with 
incomplete demographic data, and students not 
filling out informed consent as respondents.

As many as 5.000 students were recruited 
as the target research population (Sulaeman et 
al., 2022). Consistent with Krejcie and Morgan’s 
Table (Krejcie & Morgan, 1970), on the degree 
confidence of   95% and margin of   5%, the mini-
mum sample size to achieve was supposed to be a 
minimum of  1 of  70 respondents. The sampling 
procedure requires 357 samples, but 237 female 
pre-service science teachers consented to partici-
pate as a sample of  the study. 

The instruments were chosen based on a 
review of  the relevant literature and subdivided 
into three sections, consisting of  the demographic 
items (section 1), the values items (section 2), 
and the PEB items (section 3). The demographic 
items consisted of  the question for the period in 
changed domicile, the values (altruistic, biosphe-
ric, egoistic, and hedonic) items modified from 
the E-PVQ scale (Bouman et al., 2018), and PEB 
(preservation, utilization) items added. Appre-
ciation aspects used the 2-MEV scale (Bogner, 
2018). The e-PVQ scale was translated and modi-
fied into the Indonesian environmental problem 
context and changed into a 5-point Likert scale. 
The 2-MEV scale, which added the appreciation 
aspect, was translated into the Indonesian con-
text. 

The data were obtained through an online 
survey using a research instrument in the form of  
a questionnaire with a Likert scale based on Tab-
le 1. Differences value aspect in the Likert scale 
based on the notion that values are typically or-
ganized on a circular complex (Schwartz, 1994), 
commonly measured using a 7-point Likert scale 

(Bouman et al., 2018). Therefore, the values sta-
tement needs to be distinct enough without con-
fusing the respondent. 

Table 1. Likert Scale of  the Instrument

Score PEB Value

1 Totally disagree Totally disagree

2 Disagree Disagree

3 Neutral Partially disagree

4 Agree Neutral

5 Totally agree Partially agree

6 - Agree

7 - Totally agree

This study used descriptive quantitative 
analysis to quantify the data in statistical and 
descriptive analysis (Mkumbachi et al., 2020). 
Data were analyzed using Microsoft Excel and 
IBM SPSS package 26 software to analyze desc-
riptively and statistically. Data analysis involves 
calculating mean, valid percentage, and standard 
deviation to give an overview of  PEB and values. 
The correlation between values and PEB and its 
aspects was investigated using Pearson’s product-
moment correlation analysis (Zinzendoff  Ok-
wonu et al., 2020). In order to get to know the 
representative aspects both in PEB and values, a 
deeper understanding of  the correlation between 
PEB and its aspects (preservation, utilization, and 
appreciation), values and its aspects (biospheric, 
altruistic, egoistic, and hedonic), the correlation 
analysis between them was conducted. 

RESULTS AND DISCUSSION

The pro-environmental behavior of  fema-
le pre-service science teachers is higher than ex-
pected. A previous study found positive behavior 
toward the environment (Yumuşak et al., 2016), 
which female student has a higher level than 
male (Kızılay & Önal, 2019). Based on the quan-
titative analysis, the average PEB score reached 
3.97 points, categorized as high, with a standard 
deviation of  0.48. Figure 1 shows the percentage 
of  each category of  pro-environmental behavior 
(PEB). The figure signifies that 74.26% of  fema-
le pre-service science teachers had PEB scores in 
the high category, while 25.32% had scores in the 
medium. Only one respondent (0.42%) was in a 
low category.

The score shows that most participants st-
rongly agree with the statement. It was expected 
that female pre-service science teachers would 
score higher on average since some previous stu-
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dies reported females to have a greater degree of  
PEB than males (Kennedy & Kmec, 2018; Vi-
cente-Molina et al., 2018; Kızılay & Önal, 2019). 
Environmentalism is about protecting and caring 
for the planet and those harmed by environmen-

tal problems, which aligns with traditional femi-
nine roles since caretaking is integral to women’s 
traditional stereotypes and roles (Sharma et al., 
2016; Swim et al., 2020).

However, there are still participants in the 
low and medium category. Different categories 
were identified, since the individual action, espe-
cially for females, is related to the society in which 
they grew up and interacted (Boubonari et al., 
2013). Thus, both medium and low category is 
caused by the formed aspect of  PEB, such as cul-
tural value (Chwialkowska et al., 2020; Bouman 
et al., 2021; Dinurrohmah et al., 2022b), which 
could be stimulated by the activities in campus. 
In the medium category, participants agree with 
the statements; therefore, they still have the po-
tential to implement positive behavior toward the 
environment. 

To investigate deeper, an analysis of  each 
aspect of  PEB was conducted in three aspects 
of  PEB, which are preservation, utilization, and 

Figure 1. Overview of  Female Pre-Service Science Teacher PEB

appreciation (Mónus, 2021). Figure 2 shows the 
average score of  each aspect. The figure indicates 
that appreciation was the aspect with the highest 
score (4.28 out of  5), followed by preservation 
(4.01 out of  5). According to the study results, 
female pre-service science teachers exhibit vital 
positive behaviors toward nature, especially in 
appreciating nature (utilizing nature without har-
ming it). As with the other aspects of  PEB, hu-
man nature exploits nature for our needs (Martin 
et al., 2016; Kattumuri, 2018). However, the sco-
re of  utilization aspect was lowest for the female 
pre-service teachers. Because an appreciating use 
of  nature includes quite different perspectives on 
nature than an exploitative utilitarian choice, the 
utilization aspect may produce a rather unclear 
attitudinal preference (Bogner, 2018).

Figure 2. Students’ Response to the Aspects of  PEB
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Regarding the correlation between PEB 
and values, the correlation analysis was con-

ducted, and resulted in Figure 3. 

Figure 3 shows the correlation between 
PEB and its aspects. The statistical investigation 
found strong positive correlations between PEB 
and the aspect of  appreciation (0.746) and pre-
servation (0.696), respectively. This finding infor-
med us that the two aspects of  PEB represent the 
general PEB. It is also similar to previous resear-
chers’ findings in the same analysis, showing that 
the effect of  appreciation and preservation of  
nature on PEB was significant (Sigit et al., 2019; 
Alcock et al., 2020). By visiting nature frequently, 
people can appreciate nature more and recognize 
their environmental responsibilities, which leads 
to more pro-environmental behavior from indivi-
duals. On the other hand, a strong negative cor-
relation was found between PEB and utilization 
aspect (-0.795) (Kibbe et al., 2014). Nature utili-

Figure 3. Overview Correlation Analysis of  the Study

zation habits seem to degrade PEB according to 
this result significantly.

Exploration of  PEB requires understan-
ding each person’s value (Dinurrohmah et al., 
2022b; Larson et al., 2015). Values are interna-
lized cognitive structures that help people make 
decisions by demonstrating fundamental moral 
principles, a feeling of  priorities, and a propensity 
to interpret the world meaningfully and see pat-
terns (Oyserman, 2015). Values related to PEB in 
this research are biospheric (VB), altruistic (VA), 
egoistic (VE), and hedonic (VH). The average va-
lue is 6.23 in the High category, of  which 96,62% 
are in the high category (Figure 4 ). From the four 
values, Figure 4 shows that biospheric, altruistic, 
and hedonic values are achieved highly, and the 
lowest value is egoistic. 

Figure 4. Overview of  Female Pre-Service Science Teacher Values

The egoistic value is concerned with safe-
guarding and increasing their resources in money, 
possessions, status, and power preference, which 
is generally negatively related to environmental 
behavior  (Steg et al., 2014; Werff  & Steg, 2016; 
Bouman et al., 2021). Egoistic value was the lo-
west value aspect compared to other aspects. This 
lowest score is predicted since the previous study 
explained the negative correlation between egois-
tic value and environmental behavior (Liu et al., 

2018) and the positive correlation among three 
value aspects (altruistic, biospheric, egoistic) 
regarding the preference of  each aspect (Werff  
& Steg, 2016). The same types of  hedonic and 
egoistic values, as the self-enhancement values, 
might bring the conceptualization that both va-
lues would be in the same category. However, the 
difference in accessibility to influence humans 
could potentially drive the different levels in both 
values.
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The strong correlation between values and 
their aspects is shown in Figure 3. The strong cor-
relation among the aspects supports the previous 
studies (Bouman et al., 2018; Ambarfebrianti & 
Novianty, 2021). However, it is contradictive with 
the finding that the dimension of  self-transcen-
dence (altruistic and biospheric) and self-enhan-
cement (egoistic and hedonic) play opposite roles 
in environmental behavior (Cheng et al., 2018). 
Despite the less attention to hedonic value (Quo-
quab et al., 2020) in the previous study, the strong 
positive correlation indicates the need to consider 
each aspect to predict the overall orientation va-
lue and environmental behavior. 

To understand the role of  value in PEB, the 
result of  correlation analysis between value and 
PEB represent in  Figure 3, which is in line with 
the theory that explains the indirect correlation 
between them (Stern, 1999; Chung et al., 2019). 
This result also supports most of  the previous re-
search about value and PEB that shows the cor-
relation between value and PEB (Gheith, 2013; 
Steg et al., 2018; Chung et al., 2019; Djuwita & 
Benyamin, 2019). Promoting or teaching PEB to 
individuals needs to consider the value aspect as 
the correlated aspect of  PEB. 

The high category of  values (Figure 4) that 
are hypothesized could drive PEB is proven by 
the high category of  PEB (Figure 1) and the signi-
ficant result of  statistical analysis (Figure 3). Sin-
ce the strong correlation was shown, considering 
the value aspects is necessary to make society 
more environmentalist, especially in education. 
Under the environmental behavior theory, values 
influence PEB by influencing human awareness, 
responsibility, and the norm of  nature (Stern, 
1999). Regarding the strategic role of  a teacher 
through the science lessons in specific topics of  
the environment, the teacher should develop and 
internalize environmental values to encourage st-
rong PEB. 

CONCLUSION

According to the study results, pre-service 
science teachers held good environmental beha-
viors and values. The aspects of  preservation and 
appreciation have a positive correlation, while 
utilization is negative. Moreover, the four aspects 
of  value are also high, and the correlation among 
value aspects is also high. This result indicates 
that female pre-service science teachers have posi-
tive behavior and value toward the environment. 
Therefore, pre-service science teacher programs 
should encourage values and the understanding 
of  behavior toward the environment to prepare 
future science lessons to be more aligned with the 
environment.

REFERENCES

Alcock, I., White, M. P., Pahl, S., Duarte-Davidson, 
R., & Fleming, L. E. (2020). Associations be-
tween pro-environmental behaviour and neigh-
bourhood nature, nature visit frequency and 
nature appreciation: Evidence from a nation-
ally representative survey in England. Environ-
ment International, 136, 105441. 

Altakhaineh, A. R. M., Alomery, M., & Alkaddour, N. 
(2020). The effect of  gender on the perception 
of  pre-service teachers towards their instructors 
and students. Journal for the Education of  Gifted 
Young Scientists, 8(1), 255–269. 

Ambarfebrianti, M., & Novianty, A. (2021). Hubun-
gan orientasi nilai terhadap perilaku pro-ling-
kungan remaja. Jurnal Ecopsy. 

Ardoin, N. M., Bowers, A. W., & Gaillard, E. (2020). 
Environmental education outcomes for conser-
vation: A systematic review. Biological Conserva-
tion, 241, 108224. 

Balundė, A., Perlaviciute, G., & Steg, L. (2019). The 
relationship between people’s environmental 
considerations and pro-environmental behavior 
in Lithuania. Frontiers in Psychology, 10. 

Bamberg, S., & Rees, J. (2015). Environmental Atti-
tudes and Behavior: Measurement. Internation-

Figure 5. Student’s Response to the Aspect of  Values



307
N. F. Sulaeman, A. Nuryadin, S. Dinurrohmah, L. Subagiyo, E. Andrianto / JPII 12 (2) (2023) 301-309

al Encyclopedia of  the Social & Behavioral Sciences: 
Second Edition, December, 699–705. 

Bearlin, M. (1990). Toward a gender-sensitive model 
of  science teacher education for women pri-
mary and early childhood teachers. Research in 
Science Education, 20(1), 21–30. 

Berber, A. (2021). How do Candidate Science Teachers 
Solve Environmental Problems? Shanlax Inter-
national Journal of  Education, 9(4), 247–258. 

Bogner, F. X. (2018). Environmental Values (2-MEV) 
and Appreciation of  Nature. Sustainability 
(Switzerland), 10(2). 

Borges, F. (2019). Knowledge, attitudes and behaviours 
concerning sustainable development: A study 
among prospective elementary teachers. Higher 
Education Studies, 9(2), 22. 

Boubonari, T., Markos, A., & Kevrekidis, T. (2013). 
Greek pre-service teachers’ knowledge, atti-
tudes, and environmental behavior toward ma-
rine pollution. Journal of  Environmental Educa-
tion, 44(4), 232–251. 

Bouman, T., Steg, L., & Kiers, H. A. L. (2018). Mea-
suring values in environmental research: A test 
of  an environmental Portrait Value Question-
naire. Frontiers in Psychology, 9(APR), 1–15. 

Bouman, T., Steg, L., & Perlaviciute, G. (2021). From 
values to climate action. In Current Opinion in 
Psychology. Elsevier. 

Casanova, C. R., King, J. A., & Fischer, D. (2023). Ex-
ploring the role of  intentions and expectations 
in continuing professional development in sus-
tainability education. Teaching and Teacher Edu-
cation, 128, 104115. 

Cheng, Z. H., Chang, C. T., & Lee, Y. K. (2018). Link-
ing hedonic and utilitarian shopping values to 
consumer skepticism and green consumption: 
the roles of  environmental involvement and lo-
cus of  control. Review of  Managerial Science. 

Chung, M. G., Kang, H., Dietz, T., Jaimes, P., & Liu, J. 
(2019). Activating values for encouraging pro-
environmental behavior: the role of  religious 
fundamentalism and willingness to sacrifice. 
Journal of  Environmental Studies and Sciences. 

Chwialkowska, A., Bhatti, W. A., & Glowik, M. 
(2020). The influence of  cultural values on pro-
environmental behavior. Journal of  Cleaner Pro-
duction, 268. 

Cooke, F. M. (2006). State, Communities and Forests In: 
Contemporary Borneo. ANU E Press.

Díaz, M. F., Charry, A., Sellitti, S., Ruzzante, M., En-
ciso, K., & Burkart, S. (2020). Psychological 
Factors Influencing Pro-environmental Behav-
ior in Developing Countries: Evidence From 
Colombian and Nicaraguan Students. Frontiers 
in Psychology, 11(December). 

Dinurrohmah, S., Subagiyo, L., Nuryadin, A., & Sulae-
man, N. F. (2022a). Pro-Environmental Behav-
ior of  Students : Trend in Publication. Jurnal 
Penelitian Pendidikan IPA, 8(6), 2629–2634. 

Dinurrohmah, S., Sulaeman, N. F., Komariyah, 
L., Nuryadin, A., Saparini, & Subagiyo, L. 
(2022b). Which Value Supports Pro-environ-

mental Behavior ? Future Direction for Pre-
service Physics Teacher. Unnes Science Education 
Journal, 11(3), 152–158.

Djuwita, R., & Benyamin, A. (2019). Teaching Pro-
Environmental Behavior: A Challenge in Indo-
nesian Schools. Psychological Research on Urban 
Society, 2(1), 26. 

Fadzil, D. H., Yusliza, M. Y., & Ngah, A. H. (2021). 
Determinants of  Pro-Environmental Behaviour 
Among Students. Universiti Malaysia Terengganu 
Journal of  Undergraduate Research, 3(2), 89–98. 

Fang, W.-T., Hassan, A., & LePage, B. A. (2023). Envi-
ronmental literacy. In The Living Environmental 
Education (pp. 93–126). Springer. 

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). 
How to design and evaluate research in education. 
McGraw-Hill.

Freed, A. (2019). The relationship between univer-
sity students’ environmental identity, decision-
making process, and behavior. Environmental 
Education Research, 24(3), 474–475. 

Fu, L., Zhang, Y., Xiong, X., & Bai, Y. (2018). Pro-
environmental awareness and behaviors on 
campus: Evidence from Tianjin, China. Eurasia 
Journal of  Mathematics, Science and Technology 
Education, 14(1), 427–445. 

Gheith, E. (2013). Environmental value orientations 
and its relation to pro-environmental behavior 
among Petra University students in Jordan. 
Journal of  Education and Practice, 4(22), 61-72. 

Gwekwerere, Y. (2014). Pre-Service Teachers’ Knowl-
edge, Participation and Perceptions About En-
vironmental Education in Schools. Australian 
Journal of  Environmental Education, 30(2).

Hatlevik, I. K. R., & Hatlevik, O. E. (2018). Students’ 
evaluation of  digital information: The role 
teachers play and factors that influence vari-
ability in teacher behaviour. Computers in Hu-
man Behavior, 83, 56–63. 

Kaldi, S., & Xafakos, E. (2017). Student teachers’ 
school teaching practice: The relation amongst 
perceived self-competence, motivation and 
sources of  support. Teaching and Teacher Educa-
tion, 67, 246–258. 

Kalla, M., Jerowsky, M., Howes, B., & Borda, A. 
(2022). Expanding formal school curricula to 
foster action competence in sustainable devel-
opment: A proposed free-choice project-based 
learning curriculum. Sustainability, 14(23), 
16315. 

Kattumuri, R. (2018). Sustaining natural resources in 
a changing environment: evidence, policy and 
impact. Contemporary Social Science, 13(1), 1–16. 

Kennedy, E. H., & Kmec, J. (2018). Reinterpreting the 
gender gap in household pro-environmental be-
haviour. Environmental Sociology, 4(3), 299–310. 

Kibbe, A., Bogner, F. X., & Kaiser, F. G. (2014). Ex-
ploitative vs. appreciative use of  nature – Two 
interpretations of  utilization and their rel-
evance for environmental education. Studies in 
Educational Evaluation, 41, 106–112. 

Kızılay, E., & Önal, N. T. (2019). From the environ-



N. F. Sulaeman, A. Nuryadin, S. Dinurrohmah, L. Subagiyo, E. Andrianto / JPII 12 (2) (2023) 301-309308

mental identity to the behavior: The status of  
pre-service science teachers. International Jour-
nal of  Evaluation and Research in Education, 8(2), 
271–279. 

Krejcie, R. V., & Morgan, D. W. (1970). Determining 
sample size for research activities. Educational 
and Psychological Measurement, 30(3), 607–610.

Lange, F., & Dewitte, S. (2019). Measuring pro-envi-
ronmental behavior: Review and recommen-
dations. Journal of  Environmental Psychology, 
63(October 2018), 92–100. 

Larson, L. R., Stedman, R. C., Cooper, C. B., & 
Decker, D. J. (2015). Understanding the multi-
dimensional structure of  pro-environmental 
behavior. Journal of  Environmental Psychology, 
43, 112–124. 

Lin, J. (2019). From a lecturer to a researcher: a three-
stage process of  science teachers’ professional 
development in mainland China. Asia-Pacific 
Science Education, 5(1), 11. 

Liu, X., Zou, Y., & Wu, J. (2018). Factors influenc-
ing public-sphere pro-environmental behavior 
among Mongolian college students: A test of  
value-belief-norm theory. Sustainability (Switzer-
land), 10(5). 

Martin, J.-L., Maris, V., & Simberloff, D. S. (2016). The 
need to respect nature and its limits challenges 
society and conservation science. Proceedings of  
the National Academy of  Sciences, 113(22), 6105–
6112. 

Martišauskienė, E. (2016). Teacher Education Versus 
Teacher Training. Pedagogika, 122(2), 17–32.

McGuire, N. M. (2015). Environmental education and 
behavioral change: An identity-based environ-
mental education model. International Journal 
of  Environmental and Science Education, 10(5), 
695–715. 

Mkumbachi, R. L., Astina, I. K., & Handoyo, B. 
(2020). Environmental awareness and pro-envi-
ronmental behavior: A case of  university stu-
dents in Malang city. Jurnal Pendidikan Geografi, 
25(2), 161–169. 

Mónus, F. (2021). Environmental perceptions and pro-
environmental behavior–comparing different 
measuring approaches. Environmental Education 
Research, 27(1), 132–156. 

Nuryadin, A., Subagiyo, L., Sulaeman, N. F., Dinur-
rohmah, S., & Rahmawati, P. S. (2023). Investi-
gation of  students’ pro-environmental behavior 
around Indonesia’s new capital city. Internation-
al Journal of  Evaluation and Research in Education 
(IJERE), 12(2), 594–600. 

Oyserman, D. (2015). Values, Psychology of. Interna-
tional Encyclopedia of  the Social & Behavioral Sci-
ences: Second Edition, December 2015, 36–40. 

Prabowo, R., Bambang, A. N., & Sudarno. (2021). 
Water Quality Index of  Well Water in the Con-
verted Agricultural Land. Jurnal Pendidikan IPA 
Indonesia, 10(4), 560–570. 

Putra, N. S., Sukma, H. N., & Setiawan, H. (2021). 
Level of  Environmental Literacy of  Students 
and School Community in Green Open Space: 

Is There Any Difference Between Both of  
Them? Jurnal Pendidikan IPA Indonesia, 10(4), 
627–634. 

Quoquab, F., Jaini, A., & Mohammad, J. (2020). Does 
it matter who exhibits more green purchase be-
havior of  cosmetic products in Asian culture? 
A multi-group analysis approach. International 
Journal of  Environmental Research and Public 
Health. 

Rani, M. U., & Prakash, S. (2015). A study on intelli-
gence of  high school students. I-Manager’s Jour-
nal on Educational Psychology, 9(1), 46. 

Samways, D. (2022). Population and Sustainability: 
Reviewing the Relationship Between Popula-
tion Growth and Environmental Change. The 
Journal of  Population and Sustainability, January. 

Schwartz, S. H. (1994). Are There Universal Aspects in 
the Structure and Contents of  Human Values? 
Journal of  Social Issues, 50(4), 19–45. 

Sharma, N., Chakrabarti, S., & Grover, S. (2016). 
Gender differences in caregiving among fam-
ily - caregivers of  people with mental illnesses. 
World Journal of  Psychiatry, 6(1), 7. 

Sholahuddin, A., Fitriyana, R., Sya’ban, M. F., & 
Sadiqin, I. K. (2021). Students’ caring attitudes 
to wetland environment: A case of  environ-
mental education in Banjar district Indonesia. 
Jurnal Pendidikan IPA Indonesia, 10(1), 149–158. 

Sigit, D. V., Azrai, E. P., Heryanti, E., Anggraeni, K., 
Ichsan, I. Z., & Fadrikal, R. (2019). Environ-
mental responsibility and pro-environmental 
behavior: Biology undergraduate students’ pro-
file. JPBI (Jurnal Pendidikan Biologi Indonesia), 
5(2), 237–244. 

Steg, L., Berg, A. E. van den, & de Groot, J. (2018). 
Environmental psychology: An introduction. 
In L. Steg & J. I. M. de Groot (Eds.), British 
Psychological Society and John Wiley & Sons, Ltd. 
(Vol. 7, Issue 1). John Wiley & Sons, Ltd. 

Steg, L., Bolderdijk, J. W., Keizer, K., & Perlaviciute, 
G. (2014). An Integrated Framework for En-
couraging Pro-environmental Behaviour: The 
role of  values, situational factors and goals. In 
Journal of  Environmental Psychology (Vol. 38, pp. 
104–115). 

Stern, P. C. (1999). A value-belief-norm theory of  sup-
port for social movements: The case of  environ-
mentalism. Human Ecology Review, 6(2), 81–97. 

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.

Sulaeman, N. F., Nuryadin, A., Widyastuti, R., & 
Subagiyo, L. (2020). Air quality index and the 
urgency of  environmental education in Kali-
mantan. Jurnal Pendidikan IPA Indonesia, 9(3), 
371–383. 

Sulaeman, N. F., Putra, P. D. A., & Kumano, Y. (2022). 
Towards Integrating STEM Education into Science 
Teacher Preparation Programmes in Indonesia: A 
Challenging Journey BT - Concepts and Practices 
of  STEM Education in Asia (M. M. H. Cheng, 



309
N. F. Sulaeman, A. Nuryadin, S. Dinurrohmah, L. Subagiyo, E. Andrianto / JPII 12 (2) (2023) 301-309

C. Buntting, & A. Jones (eds.); pp. 237–252). 
Springer Nature Singapore. 

Swim, J. K., Gillis, A. J., & Hamaty, K. J. (2020). Gen-
der bending and gender conformity: the social 
consequences of  engaging in feminine and 
masculine pro-environmental behaviors. Sex 
Roles, 82(5–6), 363–385. 

Tsekos, C. (2012). Contribution of  environmental edu-
cation to the achievement of  sustainable devel-
opment. Journal of  Environmental Protection and 
Ecology, 13, 1474–1479.

Uçar, M. B., & Canpolat, E. (2019). Modelling pre-
service science teachers’ environment-friendly 
behaviours. Australian Journal of  Teacher Educa-
tion, 44(2). 

United Nations. (2017). The sustainable development 
goals report 2017. United Nations, New York.

Vicente-Molina, M. A., Fernández-Sainz, A., & Iza-
girre-Olaizola, J. (2018). Does gender make a 
difference in pro-environmental behavior? The 
case of  the Basque Country University stu-
dents. Journal of  Cleaner Production, 176, 89–98. 

Werff, E. van der, & Steg, L. (2016). The psychology of  
participation and interest in smart energy sys-
tems: Comparing the value-belief-norm theory 
and the value-identity-personal norm model. 
Energy Research and Social Science, 22, 107–114. 

Yumuşak, A., Sargın, S. A., Baltacı, F., & Kelani, R. 
R. (2016). Science and mathematics teacher 
candidates’ environmental knowledge, aware-
ness, behavior and attitudes. International Jour-
nal of  Environmental and Science Education, 11(6), 
1337–1346. 

Zinzendoff  Okwonu, F., Laro Asaju, B., & Irimisose 
Arunaye, F. (2020). Breakdown analysis of  
Pearson correlation coefficient and robust cor-
relation methods. IOP Conference Series: Materi-
als Science and Engineering, 917(1). 

Zulkarnaen, Z., Sulaeman, N. F., Nuryadin, A., & Mi-
neta, I. (2022). Behavior toward energy : An ex-
ploration of  high school students’ perspective 
in Indonesia. International Journal of  Evaluation 
and Research in Education (IJERE), 12(1), 69–75. 


