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This research addresses the urgent need to foster sustainable societies through education, 

as emphasized in global frameworks like the Sustainable Development Goals. Despite 

efforts to integrate environmental education into school curricula, empirical evidence on 

its effectiveness in shaping students' environmental literacy (EL) and action competence 

for sustainability (ACS) remains limited, particularly in Indonesia. This study aimed to 

analyze the relationship between EL and ACS among Muhammadiyah junior and senior 

high school students in Malang Raya, providing insights for educational policy and 

practice. Using a quantitative correlational design, the research involved 996 students [564 

male, 432 female] from junior high (412 students) and senior high (584 students) levels. 

Data were collected through two validated instruments: Environmental Literacy Instrument 

based on Spirituality (ELIS) and Action Competence for Sustainability Instrument based 

on Spirituality (ACSIS). Both instruments utilized a 5-point Likert scale. The findings 

reveal a strong and statistically significant positive relationship between EL and ACS. The 

regression model explains more than half of the variation in ACS, establishing EL as a key 

predictor. These results highlight that enhancing environmental literacy among students 

can directly improve their behavior and actions toward sustainability, offering critical 

implications for environmental education initiatives. 
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1. INTRODUCTION

Environmental challenges have become one of the most 

pressing issues of the 21st century, demanding immediate and 

sustained action across all levels of society [1, 2]. Addressing 

these challenges requires individuals who are not only aware 

of environmental problems but also equipped with the 

knowledge, skills, and motivation to take effective and 

sustainable actions [3-5]. This concept is reflected in the 

growing importance of environmental literacy (EL) and action 

competence for sustainability (ACS), a central part of 

Education for Sustainable Development (ESD) [6]. Schools, 

as key agents of change, play a vital role in cultivating these 

competencies among students. However, understanding the 

current state of EL and ACS among students remains a 

challenge [7-9], particularly in diverse educational settings 

such as Muhammadiyah junior and senior high schools in 

Malang Raya, as a representation of Islamic schools, where 

environmental and sustainability education intersects with 

unique cultural and institutional contexts. 

The urgency of this research stems from the increasing 

emphasis on creating sustainable societies through education, 

as outlined in global frameworks like the Sustainable 

Development Goals (SDGs) [10-12]. Despite numerous 

efforts to integrate environmental education into school 

curricula, there is limited empirical evidence regarding the 

effectiveness of these initiatives in shaping students' 

environmental literacy and action competence [8, 13, 14]. This 

gap is especially pronounced in Indonesia, where programs 

like Adiwiyata or green school and environmental education 

aim to promote environmental awareness and sustainable 

practices in schools [15-17]. By examining the relationship 

between EL and ACS in Islamic schools, this study seeks to 

address this gap and provide actionable insights that can 

inform policy and practice, ultimately contributing to the 

development of future generations capable of addressing 

sustainability challenges. 

Search results on Google Scholar have not found any 

research that connects EL and ACS, especially looking at two 

levels at once, namely junior high school and senior high 

school. Previous researchers have had an intense focus on EL 

and various other competencies that support efforts to realize 

the Sustainable Development Goals, especially in higher 

education [18-25]. It is also realized that the urgency of efforts 

to map EL in Islamic boarding schools has been carried out 

[26-28]. 
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Several scholars have made efforts to map the EL levels of 

high school students, with some conducting preliminary 

surveys [29-33], and there are also those who apply certain 

treatments followed by measuring EL aspects in students [34, 

35]. Some researchers also explore EL by examining its 

connection to the school's status as an Adiwiyata or green 

school [36, 37]. 

In this regard, there are several publications that focus on 

ACS, namely “developing action competence for 

sustainability” [6], “action competence in explain young 

people’s sustainability action” [38], “spirituality-based action 

competence for sustainability among prospective biology 

teacher” [39], “teaching action competence in Education for 

Sustainable Development” [40], and “developing students’ 

action competence for a sustainable future” [41]. There are 

also other publications that have become the basis for much of 

the research, such as “action competencies for sustainability 

and its implications to environmental education” [23], 

“developing employees' action competence for sustainability 

in small and medium-sized enterprises” [42], and of course the 

two previous phenomenal articles about “honing action 

competence in sustainable development” [43], and “students ’ 

action competence for sustainability and the effectiveness of 

sustainability education” [44]. 

The objective of this study is to analyze the relationship 

between EL and ACS among Muhammadiyah junior and 

senior high school students in Malang Raya.  The contribution 

of this research lies in providing empirical evidence on the 

relationship between EL and ACS among junior and senior 

high school students. By focusing on Muhammadiyah schools 

in Malang Raya, the study offers insights into how educational 

institutions influence students' environmental awareness and 

sustainable actions. The findings can serve as a basis for 

developing more effective environmental education programs, 

enhancing sustainability-oriented curricula, and supporting 

policymakers and educators in fostering environmentally 

responsible behavior in younger generations. 

2. METHOD

2.1 Research approach 

This study uses a quantitative approach with a correlational 

design to analyze the relationship between environmental 

literacy and action competence for sustainability. 

2.2 Research population and sample 

The population in this study were all junior and senior high 

school students with Muhammadiyah background in Malang 

Raya, East Java, Indonesia. The schools were selected based 

on their representation of Muhammadiyah institutions in the 

region. The sample was taken using stratified random 

sampling technique to ensure representation from each level 

of education. The authors should provide further clarification 

on how the stratification process ensured diversity within the 

sample. The selected junior high schools (six schools) are 

Muhammadiyah Junior High School 1 of Malang, Junior High 

School Muhammadiyah 2 of Malang, Aisyiyah 

Muhammadiyah Junior High School 3 of Malang, 

Muhammadiyah Junior High School 4 of Malang, 

Muhammadiyah Islamic Junior High School 1 of Malang, and 

Muhammadiyah Islamic Junior High School 2 of Malang. 

While for senior high schools/equivalents (nine schools) are 

Muhammadiyah High School 1 of Malang, Muhammadiyah 

Islamic High School 1 of Malang, and Muhammadiyah 

Vocational School 1 of Malang, Muhammadiyah High School 

3 of Batu, Islamic High School of Batu, Muhammadiyah 

Vocational School 1 of Batu; Muhammadiyah Vocational 

School 1 of Kepanjen, Muhammadiyah Vocational School 3 

of Singosari, and Muhammadiyah High School 1 of Kepanjen. 

The number of samples for junior high school/Islamic junior 

high school is 412 students (231 male; 181 female). While for 

senior high school/equivalent is 584 people (333 male, 251 

female). Thus, the total sample is 996 students (564 male, 432 

female). 

To mitigate potential biases related to internet access 

disparities, the research team proactively coordinated with 

school principals and student affairs administrators. This 

collaboration enabled schools to provide computer labs and 

WiFi facilities during data collection, ensuring all participants 

could access the Google Forms without technical barriers. 

Additionally, respondents who lacked personal devices were 

granted access to school-provided computers. These measures 

ensured respondent inclusivity and minimized selection bias 

arising from digital inequality. 

2.3 Research instrument 

Data were collected using a questionnaire consisting of two 

parts which had been previously developed, validated, and 

published. The first instrument is the Environmental Literacy 

Instrument based on Spirituality (ELIS). This instrument 

encompasses five dimensions: ecological knowledge (five 

items), environmental hope (seven items), cognitive skills 

(eight items), and behavior (six items). The questionnaire 

includes 26 items [25]. The second instrument is the Action 

Competence for Sustainability Instrument based on 

Spirituality (ACSIS). ACSIS with four domains (21 items): 

knowledge of action possibilities (four items), confidence in 

one’s own influence (two items), willingness to act [five 

items], and personal spirituality, spirituality in professional 

practice, and eco-spirituality (ten items) [45]. Data were 

measured on a 5-point Likert scale, ranging from “not 

important” (score 1) to “very important” (score 5). 

To ensure the credibility and contextual relevance of the 

study, both the ELIS and the ACSIS underwent rigorous 

validation tailored to Indonesian Islamic schools. The ELIS 

was developed through focus group discussions with eleven 

experts and tested with 634 prospective science teachers, 

resulting in a 26-item instrument comprising four 

dimensions—ecological knowledge, environmental hope, 

cognitive skills, and behavior—with strong validity 

(EFA/CFA) and reliability (Cronbach’s α > 0.80). Similarly, 

the ACSIS was validated with the same sample, yielding a 21-

item instrument measuring sustainability action competence 

across four spirituality-integrated dimensions [knowledge, 

motivation, skills, and behavioral intentions], demonstrating 

high internal consistency (α > 0.85). To align with Islamic 

school contexts, both instruments were reviewed by Islamic 

education experts for cultural and religious compatibility, 

while practical measures (e.g., school-provided computer 

labs) ensured equitable participation. This robust validation 

process underscores the instruments’ suitability for assessing 

spirituality-linked competencies in Indonesia’s faith-based 

educational settings. 

During validation, cultural biases were mitigated by 
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consulting with experts on Islamic education to ensure the 

instruments' relevance to the context of Indonesian Islamic 

schools. We also recognize the potential for response bias, and 

efforts were made to reduce this by ensuring anonymity and 

encouraging honest responses. 

2.4 Data collection and analysis procedures 

The sample in the study was quite large and the area was 

quite large, so in an effort to simplify the data collection 

process and reduce paper usage, the questionnaire was 

distributed online using Google Form. Data collection was 

carried out for one month, from September 14 to October 14. 

Data analysis was carried out from November to December 

2024. A simple linear regression test was also conducted to 

evaluate the effect of environmental literacy on action 

competence for sustainability in Muhammadiyah school 

students. 

This study uses regression analysis. Regression analysis 

was chosen due to its ability to model the relationship between 

EL and ACS and to quantify the influence of EL on ACS. This 

method is ideal for identifying the predictive power of EL, as 

it allows for the assessment of the strength and direction of the 

relationship while controlling for potential confounding 

variables. 

3. RESULTS AND DISCUSSION

Table 1 shows descriptive statistics of EL and ACS in junior 

high school students, while Table 2 shows the results of 

Pearson Correlation. To enhance clarity, we added Figure 1 to 

illustrate the distribution and relationship between key 

variables. 

Table 1. Descriptive statistics EL and ACS in junior high 

school students 

Mean Std. Deviation N 

ACS 98.3301 7.93666 412 

EL 112.2913 9.66155 412 

Table 2. Pearson correlation [junior high school students] 

Correlations 

ACS EL 

Pearson Correlation 
ACS 1.000 .783 

EL .783 1.000 

Sig. [1-tailed] 
ACS . <.001 

EL .000 . 

N 
ACS 412 412 

EL 412 412 

Based on Table 1, the Mean for the ACS variable is 98.3301 

with a Std. Deviation of 7.93666 from a total of 412 

respondents. The Mean for the EL variable is 112.2913 with a 

Std. Deviation of 9.66155, also from a total of 412 

respondents. Based on Table 2, there is a significant positive 

correlation between ACS and EL with a Pearson coefficient 

value of 0.783 (p <0.001). This indicates that an increase in 

EL tends to be related to an increase in ACS. 

Figure 1 is a scatter plot that shows the relationship between 

ACS and EL. This visualization illustrates the correlation 

between the two variables, which based on your data, is quite 

strong (Pearson correlation = 0.783). 

Figure 1. Scatter plot the distribution and relationship 

between key variables (junior high school students) 

Table 3 is a regression model, while Table 4 is the result of 

ANOVA with the Predictor (Constant) being EL. The 

regression model shows an R value of 0.783, which means that 

61.4% of the variation in ACS can be explained by EL (R 

Square = 0.614). The Adjusted R Square value is 0.613, which 

indicates that the regression model is quite good at explaining 

the data. The standard error of estimation is 4.93942. The 

results of the ANOVA analysis show an F value of 651.124 

with a significance value (Sig.) <0.001, which indicates that 

the overall regression model is significant and can be used to 

predict ACS based on EL. 

Table 3. Regression model (junior high school students) 

Model R R Square 
Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .783a .614 .613 4.93942 

a. Predictors: (Constant), EL

Table 4. ANOVA results (junior high school students) 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 15886.000 1 15886.000 651.124 <.001b 

Residual 10003.107 410 24.398 

Total 25889.107 411 

a. Dependent Variable: ACS

b. Predictors: (Constant), EL

The regression coefficient for EL is 0.643, indicating that 

each one-unit increase in EL is expected to increase ACS by 

0.643 units. The constant value (intercept) is 26.072, 

indicating the value of Action when EL is equal to zero. The 

significance values for both coefficients are <0.001, indicating 

that they are both statistically significant. More details can be 

seen in Table 5. 

The results of the analysis showed a strong and significant 

relationship between EL and ACS in junior high school 

students. A strong positive correlation (r = 0.783) indicated 

that increasing EL contributed to increasing ACS. The 

regression model built explained more than half of the 

variation in ACS and was statistically significant (p < 0.001), 

indicating that EL is a strong predictor of ACS. In other words, 

efforts to increase EL are expected to increase ACS related to 
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positive actions. 

Table 5. Regression coefficients (junior high school 

students) 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 26.072 2.842 9.173 <.001 

EL .643 .025 .783 25.517 <.001 

a. Dependent Variable: ACS

The regression model reveals a strong and statistically 

significant relationship between EL and ACS among junior 

high school students. Based on Table 5, the regression 

coefficient for EL is 0.643, indicating that each one-unit 

increase in EL is expected to increase ACS by 0.643 units. 

This finding implies that interventions aimed at enhancing 

students’ environmental literacy, such as interactive 

ecological projects or environmental hope-building activities, 

can significantly foster sustainability-driven behaviors. 

Table 6. Descriptive statistics EL and ACS in senior high 

school students 

Mean Std. Deviation N 

ACS 95.4195 8.25143 584 

EL 110.1233 9.65646 584 

Table 7. Pearson Correlation (senior high school students] 

Correlations 

ACS EL 

Pearson Correlation 
ACS 1.000 .803 

EL .803 1.000 

Sig. (1-tailed) 
ACS . <.001 

EL .000 . 

N 
ACS 584 584 

EL 584 584 

If the model indicates that a one-unit increase in EL (e.g., a 

10% improvement in ecological knowledge or environmental 

hope) corresponds to a 0.5-unit increase in ACS (e.g., 

heightened problem-solving skills or sustainability-driven 

behaviors) this would empower educators to prioritize specific 

EL components (e.g., hands-on ecological projects or hope-

building activities) to foster ACS. Such granular insights 

would help policymakers allocate resources effectively—for 

example, by integrating EL-focused modules into curricula or 

training teachers to emphasize spiritual-motivational aspects 

of sustainability. 

Table 6 shows descriptive statistics of EL and ACS in senior 

high school students, while Table 7 shows the results of 

Pearson Correlation. The data shows that there is a strong 

positive correlation between environmental literacy and 

action, with a Pearson correlation coefficient of 0.803 (p < 

0.001). This suggests that an increase in EL tends to be 

followed by an increase in ACS. To enhance clarity, we added 

Figure 2 to illustrate the distribution and relationship between 

key variables in senior high school students. 

Table 8 is the regression model, while Table 9 is the 

ANOVA result with Predictor (Constant) is EL. The 

regression model shows that EL is able to explain 64.6% of the 

variance in the action [R² = 0.646], indicating good predictive 

power. The regression coefficient for EL is 0.687 (p < 0.001), 

meaning that every one unit increase in EL is associated with 

a 0.687 unit increase in ACS. The ANOVA analysis shows 

that the overall regression model is significant (F(1, 582) = 

1060.210, p < 0.001), confirming that EL as a predictor 

variable makes a significant contribution to ACS. 

Figure 2. Scatter plot the distribution and relationship 

between key variables (senior high school students) 

Figure 2 is the scatter plot for senior high school students, 

showing the relationship between ACS and EL. The 

correlation between these two variables is also strong (Pearson 

correlation = 0.803), similar to the junior high school students. 

Table 8. Regression model (senior high school students) 

Model R R Square 
Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .803a .646 .645 4.91642 

a. Predictors: (Constant), EL

Table 9. ANOVA Results (senior high school students) 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 25626.568 1 25626.568 1060.210 <.001b 

Residual 14067.649 582 24.171 

Total 39694.217 583 

a. Dependent Variable: ACS

b. Predictors: (Constant), EL

The regression coefficient for EL is 0.687, indicating that 

every one unit increase in EL is expected to increase ACS by 

0.687 units. The constant value (intercept) is 19.811, 

indicating the value of ACS when EL is equal to zero. The 

significance values for both coefficients are <0.001, indicating 

that they are statistically significant. More details can be seen 

in Table 10. 

Based on data at both levels-junior and senior high school-

overall these results indicate that EL plays an important role in 

predicting ACS taken by individual students in Islamic schools. 

Therefore, increasing EL is expected to contribute to ACS that 

are positively meaningful for efforts to support sustainability 

issues, such as the environment, society, and the economy. 

These findings also suggest that the integration of 

environmental education within Islamic school curricula can 

enhance the effectiveness of sustainability efforts, especially 

when interdisciplinary collaboration is fostered. 
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Table 10. Regression coefficients (senior high school 

students) 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 19.811 2.331 8.499 <.001 

EL .687 .021 .803 32.561 <.001 

a. Dependent Variable: ACS

These findings highlight the importance of EL in shaping 

action competencies for sustainability among Islamic high 

school students. EL, which includes knowledge, awareness, 

and skills related to environmental issues, turned out to be a 

major predictive factor for students' ability to take actions that 

support sustainability. This is in line with the ideal view that 

environmental education is expected to not only improve 

students' understanding of environmental issues but also 

encourage changes in pro-environmental behavior or real 

actions that are oriented towards sustainability [9, 46-48]. In 

this context, the study paves the way for interdisciplinary 

research by suggesting that environmental education within 

Islamic schools can benefit from collaboration between 

environmental scientists and Islamic scholars to develop 

culturally relevant and contextually appropriate programs. 

In the context of environmental literacy in Islamic schools, 

a value-based and ethical approach becomes relevant. Islam 

has basic principles such as khalifah [humans as guardians of 

the earth] and maslahah [common welfare], which encourage 

wise and responsible management of resources [49-52]. When 

EL is linked to religious values, students not only understand 

the importance of protecting the environment, but also have 

the moral, ethical, and spiritual motivation to act sustainably 

[53, 54]. This supports the Value-Belief-Norm theory, which 

states that a person's values and beliefs can influence personal 

norms and ultimately drive action [55, 56]. By focusing on 

these ethical frameworks, interdisciplinary approaches could 

enrich the curriculum by combining Islamic teachings with 

contemporary environmental science, fostering a more 

comprehensive educational experience. 

Good EL can encourage action competence, which is the 

ability of individuals to act based on the knowledge and skills 

they have to solve sustainability problems. This competence is 

very important because sustainability not only covers 

environmental issues but also social and economic aspects [8, 

57, 58]. With increasing EL, students are expected to be able 

to understand the relationship between environmental 

sustainability and its impacts on society and the economy, as 

explained in the Triple Bottom Line Framework [59, 60]. Such 

interdisciplinary insights can inform the development of 

policies that integrate Islamic values with sustainable practices 

across different fields, enhancing students' readiness to engage 

in real-world sustainability challenges. 

In its implementation, these findings indicate that the 

educational curriculum in Islamic schools needs to integrate 

environmental education more systematically, both through 

specific subjects and cross-curricular approaches. By doing so, 

students can develop a holistic understanding and the ability 

to be actively involved in supporting sustainability. 

Furthermore, this integration can benefit from the active 

collaboration between scholars of environmental science and 

Islamic studies, which would contribute to creating a more 

effective, culturally grounded, and interdisciplinary approach 

to sustainability education. This is also in line with the goal of 

education to produce a generation that is not only academically 

intelligent, but also responsible for the future of the planet and 

global society [61-64]. 

However, the cross-sectional design of this study limits the 

ability to draw causal inferences, as it only captures data at a 

single point in time. Future longitudinal studies are needed to 

examine the causal relationship between EL and ACS. 

Additionally, while self-reported data were used, efforts were 

made to minimize bias by ensuring anonymity and 

encouraging honest responses from participants [65-67]. 

Additional studies could investigate intervening variables 

like gender, grade level, or prior experience with 

environmental education because these are potentially 

powerful modifying variables that influence the strength of 

association between action competence for sustainability and 

environmental literacy. For instance, gender differences might 

be involved in determining how men and women respond to 

environmental concerns and whether men and women are 

willing to act towards sustainability [68-70]. Similarly, age or 

grade could have an effect on the knowledge and ability of a 

student to turn environmental knowledge into actions, with 

higher grade students maybe possessing more developed 

competencies by way of deeper awareness of the issues [71, 

72]. Prior experience in studying environmental education 

may also be a key factor since those students who have studied 

environmental education beforehand would have enhanced 

action competence [6, 73, 74]. By considering these 

moderating factors, future research will be better able to define 

more precisely the interplay among diverse variables to affect 

the development of environmental literacy and sustainability 

behavior to enable teachers to design more effectively 

interventions across diverse student groups. 

4. CONCLUSIONS

The conclusion of this analysis shows that there is a strong 

and significant relationship between EL and ACS among 

junior high and senior high school students in Muhammadiyah 

schools. This strong positive correlation confirms that 

increasing EL directly contributes to increasing ACS. The 

regression model built is able to explain more than half of the 

variation in ACS, which is statistically significant, thus 

strengthening the position of EL as the main predictor of ACS. 

This emphasizes that increasing environmental literacy among 

students can have a direct impact on their behavior and actions 

towards more positive environmental issues. 

Recommendations for further research are to expand the 

scope of this study by integrating other variables, such as the 

role of religious values, culture, and family support in 

strengthening the relationship between EL and ACS. In 

addition, longitudinal studies are also recommended to 

understand how the influence of environmental literacy on 

action competence develops over time. Similar studies in non-

Islamic schools or in the context of multicultural societies can 

also be conducted to see whether these findings are universal 

or specific to certain contexts. Future studies could benefit 

from a mixed-methods approach to gain a more 

comprehensive understanding of the relationship between EL 

and ACS. 

ACKNOWLEDGMENT 

731



Thank you to the principals of Muhammadiyah Malang 

Raya Middle and High Schools and the students who helped 

in data collection. The authors also thank the Universitas 

Muhammadiyah Malang, Indonesia (represented by Institute 

for Research and Community Service at the Universitas 

Muhammadiyah Malang) for the research and publication 

funding (Grant number: E.6.1/95.09/RPK-UMM/UMM/2024). 

REFERENCES 

[1] Drotianko, L., Sydorenko, S., Кleshnia, H., Ordenov, S.,

Skyba, I. (2023). New environmental challenges of the

21st Century. XV International Scientific Conference

“INTERAGROMASH 2022”, 574: 1521-1529.

https://doi.org/10.1007/978-3-031-21432-5_163

[2] Buckles, J. (2018). The major challenges of the 21st

Century? In Education, Sustainability and the Ecological

Social Imaginary: Connective Education and Global

Change. Cham: Springer International Publishing. pp.

77-104. https://doi.org/10.1007/978-3-319-74442-1_5

[3] Amu, T., Tettey, E., Ashitey Larbi, J., Ibrahim, E.,

Kwabena Donkor, F. (2021). The role of environmental

education in sustainable natural resources management.

In The Palgrave Encyclopedia of Sustainable Resources

and Ecosystem Resilience. Cham: Springer International

Publishing. pp. 1-5. https://doi.org/10.1007/978-3-030-

67776-3_46-2

[4] Núñez, M.E., Siddiqui, M.K., Abbas, A. (2024).

Motivation, attitude, knowledge, and engagement

towards the development of sustainability competencies

among students of higher education: A predictive study.

Discover Sustainability, 5(1): 335.

https://doi.org/10.1007/s43621-024-00556-0

[5] Braun, T., Dierkes, P. (2019). Evaluating three

dimensions of environmental knowledge and their

impact on behaviour. Research in Science Education,

49(5): 1347-1365. https://doi.org/10.1007/s11165-017-

9658-7

[6] Torsdottir, A.E., Olsson, D., Sinnes, A.T. (2024).

Developing action competence for sustainability – Do

school experiences in influencing society matter? Global

Environmental Change, 86: 102840.

https://doi.org/10.1016/j.gloenvcha.2024.102840

[7] Erguvan, I.D. (2024). Assessing the sustainability

literacy of undergraduate students in a first-year writing

course. Discover Education. 3(1): 84.

https://doi.org/10.1007/s44217-024-00179-7

[8] Bissinger, K., Bogner, F.X. (2018). Environmental

literacy in practice: Education on tropical rainforests and

climate change. Environment, Development and 

Sustainability, 20(5): 2079-2094. 

https://doi.org/10.1007/s10668-017-9978-9 

[9] Stephens, A.K., Ballard, H.L. (2021). Developing

environmental action competence in an urban high

school agriculture and environmental program. In

Research Approaches in Urban Agriculture and

Community Contexts. Cham: Springer International

Publishing. pp. 117-142. https://doi.org/10.1007/978-3-

030-70030-0_7

[10] Kioupi, V., Voulvoulis, N. (2019). Education for

sustainable development: A systemic framework for

connecting the SDGs to educational outcomes.

Sustainability, 11(21): 6104.

https://doi.org/10.3390/su11216104 

[11] Boeren, E. (2019). Understanding Sustainable 

Development Goal (SDG) 4 on “quality education” from 

micro, meso and macro perspectives. International 

Review of Education, 65(2): 277-294. 

https://doi.org/10.1007/s11159-019-09772-7 

[12] English, L.M., Carlsen, A. (2019). Lifelong learning and

the Sustainable Development Goals (SDGs): Probing the

implications and the effects. International Review of

Education, 65(2): 205-211.

https://doi.org/10.1007/s11159-019-09773-6

[13] Hamilton, E., Marckini-Polk, L. (2023). The impact of

place-based education on middle school students’

environmental literacy and stewardship. Cogent

Education, 10(1): 2163789.

https://doi.org/10.1080/2331186X.2022.2163789

[14] Kalla, M., Jerowsky, M., Howes, B., Borda, A. (2022).

Expanding formal school curricula to foster action

competence in sustainable development: A proposed

free-choice project-based learning curriculum. 

Sustainability, 14(23): 16315. 

https://doi.org/10.3390/su142316315 

[15] Parker, L. (2018). Environmentalism and education for

sustainability in Indonesia. Indonesia and the Malay

World, 46(136): 235-240.

https://doi.org/10.1080/13639811.2018.1519994

[16] Widodo, A., Kaniawati, I. (2024). Developing

Indonesian preservice science teachers’ understanding of

education for sustainable development (ESD) through

integrated courses. In Science Education for Sustainable

Development in Asia. Singapore: Springer Nature

Singapore. pp. 285-300. https://doi.org/10.1007/978-

981-99-8711-5_17

[17] Gunansyah, G., Ariadi, S., Budirahayu, T. (2024).

Depoliticization and marginalized critical environmental

education: Curriculum revision for empowering students

as environmental agents. Curriculum Perspectives,

44(3): 279-293. https://doi.org/10.1007/s41297-024-

00253-y

[18] Husamah, H., Rahardjanto, A., Hadi, S., Lestari, N.

(2024). What are the valuable lessons from global

research on environmental literacy in the last two

decades? A systematic literature review. Biosfer: Jurnal

Pendidikan Biologi, 17(1): 172-194.

https://doi.org/10.21009/biosferjpb.37491

[19] Husamah, H., Suwono, H., Nur, H., Dharmawan, A.,

Chang, C.Y. (2023). The existence of environmental

education in the COVID-19 pandemic: A systematic

literature review. Eurasia Journal of Mathematics,

Science and Technology Education, 19(11): em2347.

https://doi.org/10.29333/ejmste/13668

[20] Husamah, H., Suwono, H., Nur, H., Dharmawan, A.

(2024). Self-perceived action competence for

sustainability of Indonesian prospective biology

teachers. In Strengthening Professional and Spiritual

Education through 21st Century Skill Empowerment in a

Pandemic and Post-Pandemic Era. Routledge. pp. 82-88.

https://doi.org/10.1201/9781003376125-12

[21] Husamah, H. (2023). Liku- Liku Lingkungan (Catatan

Kritis-Konstruktif Terkait Problematika Lingkungan).

[22] Husamah, H., Suwono, H., Nur, H., Dharmawan, A.

(2022). Sustainable development research in Eurasia

Journal of Mathematics, Science and Technology

Education: A systematic literature review. Eurasia

732



Journal of Mathematics, Science and Technology 

Education, 18(5): em2103. 

https://doi.org/10.29333/ejmste/11965 

[23] Husamah, H., Suwono, H., Nur, H., Dharmawan, A.

(2022). Action competencies for sustainability and its

implications to environmental education for prospective

science teachers: A systematic literature review. Eurasia

Journal of Mathematics, Science and Technology

Education, 18(8): em2138.

https://doi.org/10.29333/ejmste/12235

[24] Rahardjanto, A., Husamah, H. (2024). Efforts by

universities to promote sustainability competence over

the last few decades: A systematic literature review.

Jurnal Kependidikan: Jurnal Hasil Penelitian dan Kajian

Kepustakaan di Bidang Pendidikan, Pengajaran dan

Pembelajaran, 10(2): 605-617.

https://doi.org/10.33394/jk.v10i2.11407

[25] Husamah, H., Suwono, H., Nur, H., Dharmawan, A.

(2022). The development and validation of

environmental literacy instrument based on spirituality

for prospective science teachers. Eurasia Journal of

Mathematics, Science and Technology Education,

18(12): em2206. https://doi.org/10.29333/ejmste/12732

[26] Mardiani, N.D., Husamah, H., Fatmawati, D., Miharja,

F.J., Fauzi, A. (2021). Environmental literacy of students

in Al-Rifa’ie modern Islamic Boarding School, Malang

regency-Indonesia based on gender differences and

parents’ occupation. Jurnal Pendidikan Sains Indonesia,

9(2): 317-328. https://doi.org/10.24815/jpsi.v9i2.19316

[27] Husamah, H., Miharja, F.J., Hidayati, D.A. (2020).

Environmental literacy of Islamic Boarding School

students: Study in MA Bilingual-Sidoarjo, East Java,

Indonesia. Prisma Sains: Jurnal Pengkajian Ilmu dan

Pembelajaran Matematika dan IPA IKIP Mataram, 8(1):

57-68. https://doi.org/10.33394/j-ps.v8i1.2766

[28] Hadi, S., Rahardjanto, A., Budiyanto, M.A.K., Husamah,

H. (2020). Multidimensional analysis of environmental

literacy (sensitivity, knowledge, belief, and behavior of

environment) of prospective teachers. Prisma Sains:

Jurnal Pengkajian Ilmu dan Pembelajaran Matematika

dan IPA IKIP Mataram, 8(2): 122-138.

https://doi.org/10.33394/j-ps.v8i2.3281

[29] Muhlis, N.F., Yani, A., Suryanni, S.D., Upe, A. (2022).

Environmental literacy profile of senior high school in

Mowewe Southeast Sulawesi. Biosfer, 15(2): 313-319.

https://doi.org/10.21009/biosferjpb.26787

[30] Mahinay, H.A.C., Marapao, M.S.A., Jempero, J.H.B.,

Allawan, J.G.L. (2023). Environmental literacy levels

and environmental pollution among senior high school

students. Journal of Environmental Impact and

Management Policy, 3(6): 17-25.

https://doi.org/10.55529/jeimp.36.17.25

[31] Maknun, J., Barliana, M.S., Cahyani, D. (2017). The

level of environmental literacy toward vocational high

school students in West Java Province. Innovation of

Vocational Technology Education, 12(2): 66-70.

https://doi.org/10.17509/invotec.v12i2.6205

[32] Gustria, A., Fauzi, A. (2019). Analysis of high school

students’ environmental literacy. Journal of Physics:

Conference Series, 1185(1): 012079.

https://doi.org/10.1088/1742-6596/1185/1/012079

[33] Prasetiyo, P., Irawati, M.H., Ibrohim, Saptasari, M.

(2020). Environmental literacy of high school students.

Journal of Physics: Conference Series, 1567(4): 042076.

https://doi.org/10.1088/1742-6596/1567/4/042076 

[34] Angreani, A., Saefudin, S., Solihat, R. (2022). Virtual

laboratory based online learning: Improving

environmental literacy in high school students. JPBI

(Jurnal Pendidikan Biologi Indonesia), 8(1): 10-21.

https://doi.org/10.22219/jpbi.v8i1.18120

[35] Parwati, N.P.A., Redhana, I.W., Suardana, I.N. (2021).

Effect of gender on environmental literacy of high school

students in Bali, Indonesia. In Proceedings of the First

International Conference on Science, Technology,

Engineering and Industrial Revolution (ICSTEIR 2020).

Atlantis Press. pp. 332-336.

https://doi.org/10.2991/assehr.k.210312.055

[36] Nurwidodo, N., Amin, M., Ibrohim, I., Sueb, S. (2020).

The role of eco-school program (Adiwiyata) towards

environmental literacy of high school students. European

Journal of Educational Research. 9(3): 1089-1103.

https://doi.org/10.12973/eu-jer.9.3.1089

[37] Maghfiroh, Z., Kartijono, N.E. (2024). Analysis of

students’ environmental literacy skill in Adiwiyata high

schools in Semarang. Journal of Biology Education,

13(1): 91-104.

https://journal.unnes.ac.id/journals/ujbe/article/view/41

06.

[38] Oinonen, I., Seppälä, T., Paloniemi, R. (2024). How does

action competence explain young people’s sustainability

action? Environmental Education Research, 30(4): 499-

518. https://doi.org/10.1080/13504622.2023.2241675

[39] Rahardjanto, A., Husamah, H., Hadi, S., Lestari, N.

(2024). Spirituality-based action competence for

sustainability among prospective biology teacher in

Indonesia. JPBI (Jurnal Pendidikan Biologi Indonesia),

10(1): 70-84. https://doi.org/10.22219/jpbi.v10i1.31621

[40] Schönstein, R.F., Budke, A. (2023). Teaching action

competence in education for sustainable development –

A qualitative study on teachers’ ideas, opinions, attitudes

and self-conceptions. Frontiers in Education, 8: 1256849.

https://doi.org/10.3389/feduc.2023.1256849

[41] Chen, S.Y., Liu, S.Y. (2020). Developing students’

action competence for a sustainable future: A review of

educational research. Sustainability, 12(4): 1374.

https://doi.org/10.3390/su12041374

[42] Schröder, S., Wiek, A., Farny, S., Luthardt, P. (2023).

Toward holistic corporate sustainability—Developing

employees’ action competence for sustainability in small

and medium-sized enterprises through training. Business

Strategy and the Environment, 32(4): 1650-1669.

https://doi.org/https://doi.org/10.1002/bse.3210

[43] Sass, W., De Maeyer, S., Boeve-de Pauw, J., Van

Petegem, P. (2023). Honing action competence in

sustainable development: What happens in classrooms

matters. Environment, Development and Sustainability,

25(4): 3649-3670. https://doi.org/10.1007/s10668-022-

02195-9

[44] Olsson, D., Gericke, N., Boeve-de Pauw, J. (2022).

Students’ action competence for sustainability and the

effectiveness of sustainability education. Environmental

Sciences Proceedings, 14(1): 11.

[45] Husamah, H., Suwono, H., Nur, H., Sabilah, F. (2024).

Action competence for sustainability instrument base on

spirituality for prospective science teacher. International

Journal of Evaluation and Research in Education, 13(6):

4287-4295. https://doi.org/10.11591/ijere.v13i6.30173

733



[46] Wakhidah, N., Erman, E. (2022). Examining

environmental education content on Indonesian Islamic

religious curriculum and its implementation in life.

Cogent Education, 9(1): 2034244.

https://doi.org/10.1080/2331186X.2022.2034244

[47] Akhtar, S., Khan, K.U., Atlas, F., Irfan, M. (2022).

Stimulating student’s pro-environmental behavior in

higher education institutions: An ability–motivation–

opportunity perspective. Environment, Development and

Sustainability, 24(3): 4128-4149.

https://doi.org/10.1007/s10668-021-01609-4

[48] Saulick, P., Bekaroo, G., Bokhoree, C., Beeharry, Y.D.

(2024). Investigating pro-environmental behaviour

among students: Towards an integrated framework based

on the transtheoretical model of behaviour change.

Environment, Development and Sustainability, 26(3):

6751-6780. https://doi.org/10.1007/s10668-023-02985-9

[49] Mohamed, N. (2014). Islamic education, eco-ethics and

community. Studies in Philosophy and Education, 33(3):

315-328. https://doi.org/10.1007/s11217-013-9387-y

[50] Aftab, M.A., Sattar, A., Ibrahim, M. (2024). Islamic

environmental ethics and climate change in Pakistan:

Exploring the contribution of Islamic principles to

address environmental issues. Al Khadim Research

Journal of Islamic Culture and Civilization, 5(1): 56-67.

https://arjicc.com/index.php/arjicc/article/view/300.

[51] Syukri, S., Amir, S.M., Fitriani, F., Pane, S. (2024).

Integration of Islamic values with environmental ethics

in pesantren education: A case study at Darularafah Raya

Pesantren. Jurnal Pendidikan Islam, 13(1): 1-12.

https://doi.org/10.14421/jpi.2024.131.1-12

[52] Rakhmat, A. (2022). Islamic ecotheology:

Understanding the concept of Khalifah and the ethical

responsibility of the environment. Academic Journal of

Islamic Principles and Philosophy, 3(1): 1-24.

https://doi.org/10.22515/ajipp.v3i1.5104

[53] Ives, C.D., Buys, C., Ogunbode, C., Palmer, M., Rose,

A., Valerio, R. (2023). Activating faith: Pro-

environmental responses to a Christian text on

sustainability. Sustainability Science, 18(2): 877-890.

https://doi.org/10.1007/s11625-022-01197-w

[54] Hudha, A.M., Oktapiani, H., Rahardjanto, A. (2024).

Evaluating the impact of the OIDDE learning model on

critical thinking, learning outcomes, ethical attitudes, and

learning engagement among Indonesian high school

students. Asia-Pacific Science Education, 10: 442-470.

https://doi.org/10.1163/23641177-bja10087

[55] Sukarsono, S., Utami, U. (2019). Knowledge system of

religious communities in watershed conservation

education; Case studies in Islamic Boarding Schools in

East Java and West Nusa Tenggara, Indonesia. IOP

Conference Series: Earth and Environmental Science,

314: 012057. https://doi.org/10.1088/1755-

1315/314/1/012057

[56] Stern, P.C. (2000). Toward a coherent theory of

environmentally significant behavior. Journal of Social

Issues, 56(3): 407-424. https://doi.org/10.1111/0022-

4537.00175

[57] Stephens, A.K., Ballard, H.L. (2021). Developing

environmental action competence in an urban high

school agriculture and environmental program. In

Research Approaches in Urban Agriculture and

Community Contexts. Cham: Springer International

Publishing. pp. 117-142. https://doi.org/10.1007/978-3-

030-70030-0_7

[58] Rieckmann, M. (2022). Developing and assessing

sustainability competences in the context of education

for sustainable development. In Education for

Sustainable Development in Primary and Secondary

Schools: Pedagogical and Practical Approaches for

Teachers. Cham: Springer International Publishing. pp.

191-203. https://doi.org/10.1007/978-3-031-09112-4_14

[59] Saeudy, M. (2015). Triple bottom line: An academic

perspective on sustainability practices and

accountability. In Transformative Approaches to

Sustainable Development at Universities: Working

Across Disciplines. Cham: Springer International

Publishing. pp. 41-53. https://doi.org/10.1007/978-3-

319-08837-2_4

[60] Hacking, T., Guthrie, P. (2008). A framework for

clarifying the meaning of Triple Bottom-Line,

Integrated, and Sustainability Assessment.

Environmental Impact Assessment Review, 28(2): 73-

89. https://doi.org/10.1016/j.eiar.2007.03.002

[61] Yusni, I.S., Safitri, S., Pamulaan, A.B. (2024). Arti dan

tujuan pendidikan manusia dalam membentuk karakter

dan solusi pada kecerdasan generasi muda. Jurnal

Aplikasi Pendidikan dan Sosial Budaya : Jurnal Ilmiah

Ilmu Pendidikan, Ilmu Ekonomi, dan Ilmu Sosial, 1(3):

64-68. https://doi.org/10.58466/adidaya.v1i3.1708

[62] Firdaus, F.A. (2024). Membangun kesadaran lingkungan

melalui kurikulum pendidikan Islam kontribusi terhadap

SDGs. Jurnal TarbiyahMu, 4(2): 13-21.

https://ejournal.stitmuhba.ac.id/index.php/TarbiyahMU/

article/view/63.

[63] Febrineng, F. (2024). Implementasi konsep pendidikan

berkelanjutan dalam manajemen pendidikan Islam di era

globalisasi. Jurnal Review Pendidikan dan Pengajaran,

7(3): 11333-11341.

https://doi.org/10.31004/jrpp.v7i3.36667

[64] Hamdani, S., Wathoni, N. (2024). Pendidikan Islam dan

lingkungan hidup (Solusi dan tantangan pendidikan

Islam dalam merespon isu lingkungan). Ta’dib: Jurnal

Pendidikan Islam dan Isu-isu Sosial, 22(2): 115-139.

https://jurnal.iaihnwpancor.ac.id/index.php/tadib/article/

view/1858.

[65] Wang, X., Cheng, Z. (2020). Cross-sectional studies:

Strengths, weaknesses, and recommendations. CHEST,

158(1): S65-S71.

https://doi.org/10.1016/j.chest.2020.03.012

[66] Reichenheim, M.E., Coutinho, E.S.F. (2010). Measures

and models for causal inference in cross-sectional

studies: Arguments for the appropriateness of the

prevalence odds ratio and related logistic regression.

BMC Medical Research Methodology, 10(1): 66.

https://doi.org/10.1186/1471-2288-10-66

[67] Althubaiti, A. (2016). Information bias in health

research: Definition, pitfalls, and adjustment methods.

Journal of Multidisciplinary Healthcare, 9: 211-217.

https://doi.org/10.2147/JMDH.S104807

[68] Li, Y., Wang, B., Saechang, O. (2022). Is female a more

pro-environmental gender? Evidence from China.

International Journal of Environmental Research and

Public Health, 19(13): 8002.

https://doi.org/10.3390/ijerph19138002

[69] Zhao, Z., Gong, Y., Li, Y., Zhang, L., Sun, Y. (2021).

Gender-related beliefs, norms, and the link with green

734



consumption. Frontiers in Psychology, 12: 710239. 

https://doi.org/10.3389/fpsyg.2021.710239 

[70] Tien, Y.H., Huang, J. (2023). Gender differences in pro-

environmental behavioral intentions, environmental

values, tolerance of environmental protection cost, and

confidence in citizen participation in environmental

policies during the COVID-19 pandemic in Taiwan.

Polish Journal of Environmental Studies, 32(5): 4813-

4823. https://doi.org/10.15244/pjoes/168851

[71] Elshaer, S., Martin, L.J., Baker, T.A., Roberts, E., Rios-

Santiago, P., Kaufhold, R., Kovacic, M.B. (2023).

Environmental health knowledge does not necessarily

translate to action in youth. International Journal of

Environmental Research and Public Health, 20(5): 3971.

https://doi.org/10.3390/ijerph20053971

[72] van de Wetering, J., Leijten, P., Spitzer, J., Thomaes, S.

(2022). Does environmental education benefit 

environmental outcomes in children and adolescents? A 

meta-analysis. Journal of Environmental Psychology, 81: 

101782. https://doi.org/10.1016/j.jenvp.2022.101782 

[73] Husamah, H., Suwono, H., Nur, H., Dharmawan, A.

(2022). Action competencies for sustainability and its

implications to environmental education for prospective

science teachers: A systematic literature review. Eurasia

Journal of Mathematics, Science and Technology

Education, 18(8): em2138.

https://doi.org/10.29333/ejmste/12235

[74] Jensen, B.B., Schnack, K. (1997). The action competence

approach in environmental education. Environmental

Education Research, 3(2): 163-178.

https://doi.org/10.1080/1350462970030205

735




