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 The formation of environmental literacy in the education system through 
education for sustainable development (EfSD) experiences many obstacles. 
The aim of the research is to analyze the impact of interdisciplinary science 
learning for interdisciplinary oriented education for sustainable development 
to improve interdisciplinary thinking and environmental literacy of 
prospective teachers. The experimental method with a quasi-experimental 
pretest posttest group design was used in this study. The data collection 
technique used is an environmental literacy questionnaire and an 
interdisciplinary thinking test. Data analysis technique used independent t 
test. The results obtained were that the science interdisciplinary learning 
effective in improving interdisciplinary thinking performance and 
environmental literacy. The performance of students’ interdisciplinary 
thinking affects environmental literacy of students. The university forms 
student teacher candidates who have the ability to think interdisciplinary so 
that they can manage science learning in an interdisciplinary and 
environmentally literate manner. The implication of this research is the 
importance of fostering interdisciplinary thinking and environmental literacy 
at all levels of education. 
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1. INTRODUCTION 

Environmental literacy is defined as the product of several components of disposition, knowledge, 
competence, and behavioral responses to the environment that influence each other [1]. Environmental 
literacy is assumed to display behavior that is responsive to environmental protection [2]. Solution to 
environmental problems by building environmental literacy [3]. Efforts to educate the public to be literate 
about the environment must start from the early grades through effective environmental education [4]. 
Environmental literacy must be grown from elementary, secondary, tertiary level schools, and finally 
becomes an environmentally literate society. Continuous learning programs are needed to form environmental 
literacy at every level of formal or non-formal education. Formation of environmental literacy in schools and 
universities can be done through the realization of education for sustainable development (EfSD). 

https://creativecommons.org/licenses/by-sa/4.0/
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EfSD provide direction to educational research, classroom teaching, and improving teacher 
education. In EfSD science education is one of the curriculum orientations [5]. However, the pedagogy of 
implementing EfSD around the world is still very weak [6] so that education reform with EfSD is still quite 
difficult to do. The realization of global EfSD requires a strong model to incorporate EfSD into the 
curriculum [7]. The science education curriculum must be socially oriented. Science education must be 
related to EfSD [8]. The EfSD approach demands the implementation of an education-oriented skills teaching 
paradigm for sustainable development [9]. Develop a deep understanding of complex environmental, 
economic and social systems, and the interrelationships between systems in a sustainable world [10]. The 
EfSD-oriented science learning model applies interdisciplinary science [11]. Interdisciplinarity is a path for 
implementing EfSD in schools [12]. Scenarios have been developed as a means of integrating knowledge in 
interdisciplinary studies of social sciences and science [13]. One of the pragmatic ways is to integrate 
knowledge of scientific and social disciplines by incorporating local community knowledge [14]. Local 
community knowledge is constructed as scientific knowledge and is used as a source of learning. For 
example, the reconstruction of traditional herbal medicine in scientific science [15]. This research use ethno-
science with the construction of local community knowledge in conserving Palangka Raya peatlands 
becomes scientific science as a source of learning. 
 
 
2. LITERATURE REVIEW 

One of the learning models used is interdisciplinary problem-based learning (IPBL) learning. IPBL 
model combines two different learning models, namely problem based learning (PBL) and interdisciplinary 
learning (IL). The seven stages of classic are clarifying concepts (clarifying concepts), finding problems 
(defining the problem), determining concepts related to the problem (analysing the problem/brainstorming), 
classifying problems (problem analysis/systematic classification), setting goals for problem solving 
(formulating learning objective), selp study (self-study), and discussion (discussion) [16]. IL refers to 
learning knowledge from one or more scientific disciplines, focusing on collaboration and interaction 
between disciplines [17]. IL is an approach to learning and developing students with interdisciplinarity to 
develop their readiness for interdisciplinary practice, integrating interdisciplinarity to solve problems [18]. IL 
is learning using interdisciplinary steps by drawing a disciplinary perspective and the second step is 
integrating knowledge and producing a more comprehensive understanding [19]. Interdisciplinary science 
learning for EfDS provides opportunities for lecturers, teachers, and environmental researchers to participate 
in shaping community sustainable environmental literacy [20]. Activities that are temporary with a practice-
based interdisciplinary approach have shown growing awareness of the environment. Environmental literacy 
in students can be grown through environmental education [21]. The teacher education program can be used 
as a conservation program for an area [22]. Achievement of sustainable development competencies in tertiary 
institutions through project and problem-based pedagogy [23]. 

A practice-based interdisciplinary approach can be used as a way to connect universities, schools 
and communities [24]. This approach provides an opportunity for lecturers, teachers, environmental 
researchers to participate in forming community sustainable environmental literacy [25]. Interdisciplinary 
thinking is one way to increase environmental literacy [26]. Therefore, the importance of research on EfSD-
oriented science learning models. Therefore, the importance of IPBL science learning with an EfSD-oriented 
model is carried out. The aim of this research is to analyze the impact of EfSD-oriented science learning on 
improving students' interdisciplinary thinking skills and environmental literacy. This research has the novelty 
of measuring the impact of IPBL science learning with an EfSD-oriented to improve interdisciplinary 
thinking skills and environmental literacy. The research that has been carried out is eco-schools have an 
effect on the environmental literacy of elementary school students in Türkiye [27]. Self-confidence is related 
or related to attention to the environment in elementary school students’ environmental education [28]. 
Environmental literacy in students can be grown through environmental education [29]. 
 
 
3. RESEARCH METHOD 

The experimental method with a quasi-experimental pretest posttest group design was used in this 
study. Data collection techniques used tests and questionnaires. The initial literacy questionnaire was 
developed with three variables and 48 items. An environmental literacy questionnaire in the form of Google 
Form was distributed to 143 prospective teacher student respondents. Student responses from Google Form 
were analyzed using SmartPLs 3 f. The average variance extracted (AVE) value of the knowledge and 
behavior variables above 0.5 is in the valid category [30]. The competency variable value is 0.353 but can be 
accepted as a valid variable [31]. The environmental literacy questionnaire instrument has internal reliability 
consistency from the composite value of reliability and Cronbach’s alpha [32]. The sample of this research 
was 60 prospective physics teacher students from two groups, namely the control class and the experimental 
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class. The sampling technique used was purposive with the consideration of students living in peatland areas. 
The interdisciplinary thinking performance instrument according to five experts and practitioners is 
categorized as valid based on the Aiken coefficient value. The initial development of the objective dimension 
has nine items, but in content validation there are only six valid items. In the second trial, only three items 
were used with the consideration that the rubric would be simpler and more practical to use as input from 
experts. The data analysis technique used is the independent t test to compare the performance of 
interdisciplinary thinking and environmental literacy. 
 
 
4. RESULTS AND DISCUSSION 

The effectiveness of learning can be seen from the increase in students’ interdisciplinary thinking 
performance before and after learning. The output of the SPSS 18 t test for normality and homogeneity tests of 
student interdisciplinary thinking performance found that the data was normal and homogeneous so that it was 
continued for hypothesis testing. Levene’s test for equality of variances scores with sig. .000 is smaller than 
0.05 so that Ho is rejected and Ha is accepted. The results of data analysis using SPSS are presented in Table 1. 

Environmental literacy data, before the hypothetical test is carried out, is tested for the validity of 
the data with the normality and homogeneity tests with the help of SPSS 18. The prerequisite analysis test 
shows that the data is normal and homogeneous. Hypothesis testing was carried out using a different test to 
see the difference in the average value of environmental literacy before and after learning. The results of data 
analysis were obtained a sig. 0.00 is less than 0.05 for the dimensions of knowledge and competence. 
Behavioral dimension with sig. 0.026 is smaller than 0.05. Based on the results of this analysis it can be said 
that there are differences in student environmental literacy before and after learning. The results of data 
analysis using SPSS are presented in Table 2. 
 
 

Table 1. Data analysis of interdisciplinary thinking performance of prospective teachers 
Test Student interdisciplinary thinking performance 

Pretest Posttest 
Means 12.2000 38.9333 
Normality Skewness Statistics: 5.477 (normal) Skewness Statistics: 1.061 (normal) 
Homogeneity Levene’s test for equality of variances; Sig.: 0.000 (Homogeneous) 

 
 

Table 2. Analysis of environmental literacy data for prospective teachers 
Test Environmental literacy data 

Knowledge and competence Behavior 
Means Pretest: 10.40 Pretest: 28.5667 

Posttest: 11.90 Posttest: 30.7333 
Normality Statistical skewness: -1.098 (normal) Statistical skewness: 0.215 (normal) 

Statistical kurtosis: 0.672 (normal) Kurtosis statistic: -0.233 (normal) 
Homogeneity Sig. Levene statistic: 0.203 (Homogeneous) Sig. Levene statistic: 0.874 (Homogeneous) 
Hypothesis t-test for equality of means. 

Sig. 0.000 (Ho rejected and Ha accepted) 
t-test for equality of means. 
Sig. 0.026 (Ho rejected and Ha accepted) 

 
 

The hypothesis test was carried out with the help of SPSS 18, before the multiple regression test was 
carried out, the prerequisite test was carried out with the results of the three variables being normal and 
linear. Interdisciplinary thinking performance data of normal and homogeneous students from the previous 
analysis prerequisite test. At this stage, the variable linearity prerequisite test is added. The output of the 
ANOVA SPSS table is sig. 0.038 is less than 0.05 so that the dependent variable of student interdisciplinary 
thinking performance (X) has a significant linear relationship to the independent variable of student 
environmental literacy (Y1). Hypothesis testing can be done because the independent and dependent 
variables are linear. The SPSS 18 table output shows a coefficient of determination (R square) of 0.215 
greater than 0.05 so that the dependent variable of student interdisciplinary thinking performance (X) has a 
significant effect on the independent variable of student environmental literacy. The output of the ANOVA 
SPSS 18 analysis is presented in Table 3. 

The results of the data analysis concluded that learning has an effect on the performance of 
interdisciplinary thinking and environmental literacy of prospective teacher. The learning outcomes in the 
form of environmental literacy and student interdisciplinary thinking performance in extensive trials show an 
increase in student interdisciplinary thinking performance and student environmental literacy. 
Interdisciplinary problem-solving activities in learning improve students’ interdisciplinary thinking 
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performance [33]. Through this learning model students have knowledge about peatland conservation which 
influences their conservation attitude. As with the findings of previous researchers, the knowledge dimension 
has a strong positive relationship to the competency dimension [34]. Environmental literacy possessed by 
students makes them skills and behave in conservation. Several studies have shown that competence has a 
high relationship to behavior [35]. Interdisciplinary learning as an implementation of EfSD aims to increase 
environmental literacy and form student or student sustainable development competencies. Students who 
have the competence for the sustainable development of peatlands will have the behavior of maintaining and 
protecting peatlands. Universities can use the conservation model in science learning to increase students’ 
environmental literacy. The environmental literacy of prospective teacher increased significantly. It’s just 
that learning with interdisciplinary science and peatlands has never been done before so students are very 
enthusiastic about learning and are able to increase students’ knowledge, competence, and behavior in 
peatland conservation. The problem of peatland damage can be overcome by developing community 
environmental literacy [36]. This learning model can be said to be a model of conservation through education 
by increasing community environmental literacy [37]. This learning model is an education-based peatland 
conservation model as an EfSD strategy.  
 
 

Table 3. Analysis of ANOVA test 
Model Sum of squares Df Mean square F Sig. 

 Regression 234.383 2 117.191 3.706 0.038 
residual 853.778 27 31.621   
Total 1088.161 29    

 
 

Preservice teacher tudents organize science interdisciplinary learning at school with the aim of 
forming students’ environmental literacy. Environmentally literate students will become environmentally 
literate people. Environmental literacy of students, students and the community will conserve peatlands in a 
sustainable manner. Interdisciplinary science and peatland conservation can be carried out to link natural 
science and social science content [38]. Interdisciplinary scenarios are a tool for integrating knowledge in the 
interdisciplinary study of the social sciences and sciences [33]. This approach provides an opportunity for 
lecturers, teachers, environmental researchers to participate in forming community sustainable environmental 
literacy [39]. Universities can use the conservation model in science learning to increase students' 
environmental literacy. Many studies have shown that environmental literacy including conservation attitudes 
can be developed in schools and universities [40]. If this model is implemented at the university level, the 
EfSD education program can be used as a conservation program for an area [41]. Sustainable development 
competencies can be included in the development of academic programs. Learning model based on 
interdisciplinary learning with science interdisciplinary [42], problem-based [43], project based [44], as well 
as adopting sustainable development goals effective for increasing interdisciplinary thinking and 
environmental literacy of prospective teachers [45]. Teachers’ integrated knowledge influences 
interdisciplinary learning so that the formation of interdisciplinary thinking skills is the initial stage carried 
out at universities in lectures. Based on the research results, student science teacher candidates organize 
interdisciplinary science learning in schools with the aim of forming environmental literacy in students 
capable of implementing EfSD. 
 
 
5. CONCLUSION 

Science learning integrated with environmental conservation influences the interdisciplinary 
thinking skills and environmental literacy of prospective teacher students. In addition, there is a relationship 
between interdisciplinary thinking skills and environmental literacy of prospective teachers. Science learning 
that integrates environmental conservation can increase the role of schools in protecting the environment for 
sustainability. Therefore, it is important for teachers to apply learning that connects with environmental 
problems so that sustainable development occurs. The implication of the results of this study is that the 
interdisciplinary learning model for natural sciences and peatland conservation can increase the 
environmental literacy of students, students and the community, which will lead to a caring attitude towards 
and conservation of peatlands. Therefore, this model can be an alternative in carrying out efforts to prevent 
environmental damage, especially peatlands. 
 
 
REFERENCES 
[1] L. D. Aikowe and J. Mazancova, “Pro-environmental awareness of university students-assessment through sustainability literacy 

test,” International Journal of Sustainability in Higher Education, vol. 24, no. 3, pp. 719–741, 2023, doi: 10.1108/IJSHE-06-2021-0219. 



                ISSN: 2089-9823 

J Edu & Learn, Vol. 18, No. 4, November 2024: 1454-1459 

1458 

[2] E. Andersson-Bakken, K. M. Jegstad, and J. Bakken, “Textbook tasks in the Norwegian school subject natural sciences: what views of 
science do they mediate?,” International Journal of Science Education, vol. 42, no. 8, pp. 1320–1338, Apr. 2020, doi: 
10.1080/09500693.2020.1756516. 

[3] H. M. Arshad, K. Saleem, S. Shafi, T. Ahmad, and S. Kanwal, “Environmental awareness, concern, attitude and behavior of university 
students: a comparison across academic disciplines,” Polish Journal of Environmental Studies, vol. 30, no. 1, pp. 561–570, Nov. 2020, 
doi: 10.15244/pjoes/122617. 

[4] S. Santiani, A. Rusilowati, S. Sudarmin, and S. Ngabekti, “Fit-model sustainable competencies of Palangka Raya Indonesia peat lands in 
the environmental literacy (P-PSEL) questionnaire for teacher-candidates,” Polish Journal of Environmental Studies, vol. 32, no. 2, pp. 
1781–1788, Feb. 2023, doi: 10.15244/pjoes/157496. 

[5] H. Jillani, M. N. Chaudhry, and H. Zahid, “Assessing sustainability cognizance in higher education institutions,” Current Research in 
Environmental Sustainability, vol. 4, 2022, doi: 10.1016/j.crsust.2022.100190. 

[6] F. Farida, Y. A. Alamsyah, and S. Suherman, “Assessment in educational context: the case of environmental literacy, digital literacy, and 
its relation to mathematical thinking skill,” Revista de Educación a Distancia, vol. 23, no. 76, Jul. 2023, doi: 10.6018/red.552231. 

[7] A. R. Fayzullina, C. S. Zakirova, D. A. Dobrokhotov, G. Erkiada, O. A. Muratova, and E. E. Grishnova, “Bibliometric review of articles 
related to context-based learning in science education,” Eurasia Journal of Mathematics, Science and Technology Education, vol. 19, no. 
9, Sep. 2023, doi: 10.29333/EJMSTE/13534. 

[8] M. Figueiredo, A. Dias, J. Neves, and H. Vicente, “Assessment of literacy to biotechnological solutions for environmental sustainability in 
Portugal,” Sustainability (Switzerland), vol. 15, no. 13, Jun. 2023, doi: 10.3390/su151310056. 

[9] C. G. M. C. Fine and E. M. Furtak, “A framework for science classroom assessment task design for emergent bilingual learners,” Science 
Education, vol. 104, no. 3, pp. 393–420, Jan. 2020, doi: 10.1002/sce.21565. 

[10] P. Hanley, H. Wilson, B. Holligan, and L. Elliott, “Thinking, doing, talking science: the effect on attainment and attitudes of a professional 
development programme to provide cognitively challenging primary science lessons,” International Journal of Science Education, vol. 42, 
no. 15, pp. 2554–2573, Oct. 2020, doi: 10.1080/09500693.2020.1821931. 

[11] H. Huang and C. Te Hsin, “Environmental literacy education and sustainable development in schools based on teaching effectiveness,” 
International Journal of Sustainable Development and Planning, vol. 18, no. 5, pp. 1639–1648, May 2023, doi: 10.18280/ijsdp.180535. 

[12] S. Santiani, S. Ngabekti, S. Sudarmin, and A. Rusilowati, “Development and validation model of peatland conservation through 
interdisciplinary science learning,” Biosaintifika, vol. 15, no. 1, pp. 134–142, Apr. 2023, doi: 10.15294/biosaintifika.v15i1.43846. 

[13] H. Husamah, H. Suwono, H. Nur, and A. Dharmawan, “Sustainable development research in Eurasia Journal of Mathematics, Science and 
Technology Education: a systematic literature review,” Eurasia Journal of Mathematics, Science and Technology Education, vol. 18, no. 
5, Apr. 2022, doi: 10.29333/ejmste/11965. 

[14] B. Tripp and E. E. Shortlidge, “A framework to guide undergraduate education in interdisciplinary science,” CBE Life Sciences Education, 
vol. 18, no. 2, Jun. 2019, doi: 10.1187/cbe.18-11-0226. 

[15] M. Boon and S. Van Baalen, “Epistemology for interdisciplinary research-shifting philosophical paradigms of science,” European Journal 
for Philosophy of Science, vol. 9, no. 1, Dec. 2019, doi: 10.1007/s13194-018-0242-4. 

[16] H. Husamah, H. Suwono, H. Nur, A. Dharmawan, and C. Y. Chang, “The existence of environmental education in the COVID-19 
pandemic: A systematic literature review,” Eurasia Journal of Mathematics, Science and Technology Education, vol. 19, no. 11, Nov. 
2023, doi: 10.29333/ejmste/13668. 

[17] S. Janoušková, P. Teplý, D. Fatka, M. Teplá, T. Cajthaml, and T. Hák, “Microplastics-how and what do university students know about 
the emerging environmental sustainability issue?,” Sustainability (Switzerland), vol. 12, no. 21, pp. 1–18, 2020, doi: 10.3390/su12219220. 

[18] T. Kharchenko, L. Hatska, J. Sagaydack, and L. Chubuk, “Education system environmentalization in Ukraine within the modern context,” 
Journal of Environmental Management and Tourism, vol. 11, no. 3, pp. 704–713, Jun. 2020, doi: 10.14505//jemt.v11.3(43).24. 

[19] J. Kuruppuarachchi, V. Sayakkarage, and B. Madurapperuma, “Environmental literacy level comparison of undergraduates in the 
conventional and odls universities in sri lanka,” Sustainability (Switzerland), vol. 13, no. 3, pp. 1–16, Jan. 2021, doi: 10.3390/su13031056. 

[20] J. W. Law, C. T. Lye, and T. H. Ng, “Can environmental literacy and integrated behavioral factors encourage green practices at home? 
Evidence from Malaysia,” Cleaner and Responsible Consumption, vol. 10, Sep. 2023, doi: 10.1016/j.clrc.2023.100134. 

[21] H. Lee, H. Lee, and D. L. Zeidler, “Examining tensions in the socioscientific issues classroom: Students’ border crossings into a new 
culture of science,” Journal of Research in Science Teaching, vol. 57, no. 5, pp. 672–694, Oct. 2020, doi: 10.1002/tea.21600. 

[22] L. Zhang et al., “Thermal behavior of a vertical green facade and its impact on the indoor and outdoor thermal environment,” Energy and 
Buildings, vol. 204, Dec. 2019, doi: 10.1016/j.enbuild.2019.109502. 

[23] H. H. Lin, Y. Ling, J. C. Lin, and Z. F. Liang, “Research on the development of religious tourism and the sustainable development of rural 
environment and health,” International Journal of Environmental Research and Public Health, vol. 18, no. 5, pp. 1–20, Mar. 2021, doi: 
10.3390/ijerph18052731. 

[24] V. O. Lovren and M. M. Jablanovic, “Bridging the Gap: the affective dimension of learning outcomes in environmental primary and 
secondary education,” Sustainability (Switzerland), vol. 15, no. 8, Apr. 2023, doi: 10.3390/su15086370. 

[25] H. Mahat, M. Hashim, Y. Saleh, N. Nayan, and S. B. Norkhaidi, “Transformation of education for sustainable development through low 
carbon schools community program,” Journal of Turkish Science Education, vol. 17, no. 3, pp. 429–442, 2020. 

[26] J. Martínez-Ventura, E. De-Miguel-arbonés, C. Sentieri-Omarrementería, J. Galan, and M. Calero-Llinares, “A tool to assess architectural 
education from the sustainable development perspective and the students’ viewpoint,” Sustainability (Switzerland), vol. 13, no. 17, Aug. 
2021, doi: 10.3390/su13179596. 

[27] R. Moody-Marshall, “An investigation of environmental awareness and practice among a sample of undergraduate students in Belize,” 
Environmental Education Research, vol. 29, no. 7, pp. 911–928, Jun. 2023, doi: 10.1080/13504622.2022.2079613. 

[28] A. S. E. Nugroho, V. U. Tjhin, W. Kosasih, and H. Prabowo, “Bibliometric analysis of research trend on agile it governance,” 
International Journal of Economics, Business and Accounting Research (IJEBAR), vol. 6, no. 1, 2022, doi: 10.29040/ijebar.v6i1.2976. 

[29] C. T. Pan and S. J. Hsu, “Longitudinal analysis of the environmental literacy of undergraduate students in Eastern Taiwan,” Environmental 
Education Research, vol. 28, no. 10, pp. 1452–1471, Apr. 2022, doi: 10.1080/13504622.2022.2064432. 

[30] M. Örs, “A measurement of the environmental literacy of nursing students for a sustainable environment,” Sustainability (Switzerland), 
vol. 14, no. 17, Sep. 2022, doi: 10.3390/su141711003. 

[31] N. S. Putra, “Profile of students’ environmental literacy: a hypotetic model to perform effective environmental education,” Natural 
Science, vol. 8, no. 1, pp. 50–56, Mar. 2022, doi: 10.15548/nsc.v8i1.3695. 

[32] T. Sasa, W. A. Ahmad, N. H. Bahtiti, M. Abujaber, A. Adeyleh, and O. Miri, “Assessment level of environmental literacy among Applied 
Science Private University (ASU) students,” WSEAS Transactions on Environment and Development, vol. 18, pp. 1012–1020, Jul. 2022, 
doi: 10.37394/232015.2022.18.97. 

[33] A. P. Suhodimtseva, N. I. Vorozheikina, and J. B. Eremina, “Integration approach to solving problems of interdisciplinary nature in the 
conditions of post-industrial education,” in Smart Innovation, Systems and Technologies, vol. 138, 2020, pp. 501–510, doi: 10.1007/978-3-



J Edu & Learn  ISSN: 2089-9823  
 

Science interdisciplinary learning approach: A study interdisciplinary thinking skills and … (Santiani) 

1459 

030-15577-3_48. 
[34] D. D. White et al., “Co‐producing interdisciplinary knowledge and action for sustainable water governance: lessons from the development 

of a water resources decision support system in Pernambuco, Brazil,” Global Challenges, vol. 3, no. 4, Oct. 2019, doi: 
10.1002/gch2.201800012. 

[35] Q. Zheng, Y. Zheng, Q. Zheng, and X. Su, “Effects of environmental education and environmental facilities on visitors’ environmental 
literacy-A case of rural tourism,” Revista de Cercetare si Interventie Sociala, vol. 69, pp. 313–323, Jun. 2020, doi: 10.33788/rcis.69.20. 

[36] M. Braßler and M. Schultze, “Students’ innovation in education for sustainable development-a longitudinal study on interdisciplinary vs. 
Monodisciplinary learning,” Sustainability (Switzerland), vol. 13, no. 3, pp. 1–17, Jan. 2021, doi: 10.3390/su13031322. 

[37] E. Hartadiyati, Wiyanto, and A. Rusilowati, “The compost tea on hydroponics system used to increase understanding of sustainable 
development for high school student in Adiwiyata program,” Journal of Physics: Conference Series, vol. 1567, no. 2, Jun. 2020, doi: 
10.1088/1742-6596/1567/2/022060. 

[38] M. Yang, J. Wang, and F. Yasmin, “Does higher business education champion environmental sustainability for next generation of leaders? 
An assessment of in-school students and alumni’s perspective,” Polish Journal of Environmental Studies, vol. 30, no. 6, pp. 5317–5332, 
Oct. 2021, doi: 10.15244/pjoes/135715. 

[39] Tonich and B. A. Pisi, “Education model for environmental living environment based on local genius for elementary school students who 
lived in Peatland,” American Journal of Social Sciences and Humanities, vol. 4, no. 3, pp. 461–473, 2019, doi: 10.20448/801.43.461.473. 

[40] Zulkarnaini, G. Meiwanda, E. E. Lubis, M. S. Nasution, and D. K. Habibie, “Peatland management based on education for sustainable 
development (ESD),” Journal of Physics: Conference Series, vol. 1655, no. 1, Oct. 2020, doi: 10.1088/1742-6596/1655/1/012142. 

[41] C. Vásquez, Á. Alsina, M. J. Seckel, and I. García-Alonso, “Integrating sustainability in mathematics education and statistics education: a 
systematic review,” Eurasia Journal of Mathematics, Science and Technology Education, vol. 19, no. 11, Nov. 2023, doi: 
10.29333/EJMSTE/13809. 

[42] R. Szczytko, K. Stevenson, M. N. Peterson, J. Nietfeld, and R. L. Strnad, “Development and validation of the environmental literacy 
instrument for adolescents,” Environmental Education Research, vol. 25, no. 2, pp. 193–210, Jun. 2019, doi: 
10.1080/13504622.2018.1487035. 

[43] Sudarmin, S. E. Pujiastuti, R. Asyhar, A. T. Prasetya, S. Diliarosta, and Ariyatun, “Chemistry project-based learning for secondary 
metabolite course with ethno-stem approach to improve students’ conservation and entrepreneurial character in the 21St century,” Journal 
of Technology and Science Education, vol. 13, no. 1, pp. 393–409, Feb. 2023, doi: 10.3926/jotse.1792. 

[44] E. Kocak, A. Yalcin-Celik, and C. Uluyol, “Pre-service teachers’ environmental literacy: the role of STEM-based environmental 
education with microcontrollers,” Participatory Educational Research, vol. 10, no. 5, pp. 233–247, Sep. 2023, doi: 
10.17275/per.23.84.10.5. 

[45] D. Mulyadi, M. Ali, E. Ropo, and L. Dewi, “Correlational study: teacher perceptions and the implementation of education for sustainable 
development competency for junior high school teachers,” Journal of Education Technology, vol. 7, no. 2, pp. 299–307, Jun. 2023, doi: 
10.23887/jet.v7i2.62728. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Santiani     is lecturer in the Department of Physics Education, Faculty of Tarbiyan 
and Educational Sciences, Institut Agama Islam Negeri Palangka Raya. In addition, she is active 
in research in the field of physics/science projects learning innovation in environment education 
and professional development science teacher. She can be contacted at email: santiani@iain-
palangkaraya.ac.id. 

  

 

Fine Reffiane     lecturer in the Department of Elementary Education, Universitas 
PGRI Semarang. She is active in research projects in the field of science and ethnoscience 
learning innovation. She can can be contacted at email: finereffiane@upgris.ac.id. 

  

 

Winarto     lecturer in the Department of Science Education, Faculty of Mathematics 
and Natural Sciences at Universitas Negeri Yogyakarta. He is active in research projects in the 
field of science and ethnoscience learning innovation. He can be contacted at email: 
winarto88@uny.ac.id. 

  
 

https://orcid.org/0000-0002-9551-4471
https://orcid.org/0000-0001-9651-6164
https://scholar.google.co.id/citations?hl=id&user=dTPBQtMAAAAJ
https://orcid.org/0000-0001-5029-5327
https://scholar.google.co.id/citations?hl=id&user=SPUvoB4AAAAJ&view_op=list_works&sortby=pubdate
https://www.webofscience.com/wos/author/record/38110181

