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Abstract: Education for Sustainable Development (ESD) and critical thinking have been incorporated 

into elementary school Science and Social Studies (IPAS) learning; however, this integration remains 

limited. This study describes the application of ESD principles and examines the development of critical 

thinking in fourth-grade IPAS learning using a qualitative case study approach involving six fourth-

grade teachers in Moyudan District, Sleman. Data were collected through interviews, classroom 

observations, and document analysis, and were analyzed using Miles and Huberman’s (1984) 

framework. The results indicate that ESD integration is confined to the IPAS subject and has not yet 

influenced broader school programs or culture. Students’ critical thinking competencies developed 

unevenly, with the information analysis indicator emerging as the most prominent (43.7%), while the 

reflection on perspectives indicator showed no development. Limited use of worksheets further 

constrained students’ independence, increasing their reliance on teacher guidance. These findings 

suggest that a whole-school strategy, the provision of problem- and project-based learning resources, 

and stronger institutional support are necessary. In addition to offering practical insights for educators, 

this study demonstrates that Indonesian elementary schools continue to prioritize analytical skills in the 

implementation of ESD.  
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Introduction 

Primary education plays a crucial role in preparing a generation capable of critical thinking and 

an awareness of their interests. Critical thinking is one of the competencies developed through Science 

and Social Sciences (IPAS in the Indonesian context) learning in elementary schools, and it is typically 

measured in the National Assessment. A crucial component of Education for Sustainable Development 

(ESD), which promotes the accomplishment of the Sustainable Development Goals (SDGs), especially 

SDG 4 on quality education, this competency is evaluated globally as well through the Program for 

International Student Assessment (PISA) (Gómez & Suárez, 2020; UNESCO, 2017). Indonesia has 

integrated ESD into the National Curriculum since 2013, and the Merdeka Curriculum provides schools 

with the flexibility to adapt its principles (UNESCO, 2021; Shabrina et al., 2024). However, the 

implementation of ESD at the elementary school level remains limited (Gunansyah et al., 2021; Suwarto 

et al., 2021). The 2022 PISA results, which also monitor progress towards SDG 4, indicate that over 

70% of Indonesian students remain in the low-ability category (OECD, 2024). Students still lack 

essential reading, analysis, and critical presentation skills, according to data from the 2024 National 

Assessment (Education Standards, Curriculum, and Assessment Agency, 2024). Similarly, research 

shows that critical thinking skills among elementary school students are relatively low (Setyawan & 

Mustadi, 2020). Yet, critical thinking is crucial for addressing global issues (Arslan & Curle, 2024), 

including various disputes in the context of ESD (Ivada, 2024; Munkebye et al., 2020). This helps 

students develop a thorough understanding of diverse ESD issues (Natori et al., 2025). Developing 
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critical thinking skills in elementary school is essential to meet global standards, as there is no apparent 

gap. 

Extensive research has been conducted on ESD implementation, focusing on various aspects. 

These include projects centered on holistic learning (Down & Down, 2018), whole-school approaches 

(Bosevska & Kriewaldt, 2020; Ron et al., 2020; Sasaki et al., 2024), environmentally conscious schools 

such as Adiwiyata (Kartini, 2024; Suwarto et al., 2021; Gunansyah et al., 2021), and strengthening 

action competencies at the secondary level (Olsson et al., 2022). Recent studies have emphasized the 

importance of project-based platforms to support ESD implementation within the Merdeka Curriculum 

(Rosmiati et al., 2025), as well as strengthening systems thinking within the context of ESD in both 

Indonesian elementary schools (Suryani & Hamdu, 2025; Mulyadiprana et al., 2024) and Chinese 

secondary schools, which demonstrate students' low ability to connect the environmental, social, and 

economic aspects (Li & Li, 2023). Several studies have also highlighted the effectiveness of 

longitudinally strengthening students' action competencies (Olsson et al., 2022) and the role of teacher 

dispositions, particularly critical-thinking tendencies, as key factors in ESD success (Felix, 2023). Only 

about 25% of elementary school teachers can develop ESD-based critical thinking assessment rubrics, 

and most struggle with ESD implementation (Herdianti et al., 2023). Consequently, there is a dearth of 

research on how Indonesian elementary school teachers integrate ESD into IPAS learning while 

promoting critical thinking. 

ESD research has been highly sought after from 1998 to 2024 as a strategic endeavor in 

educational research to prepare future generations to address sustainability challenges (Ivada, 2024). 

Since 2014, UNESCO's Global Action Program (GAP) has developed and improved ESD actions at 

various educational levels through an international conference held in Japan (UNESCO, 2018). Various 

UN member states have agreed to enhance ESD actions in learning across all types of education 

(UNESCO, 2020). More than five hundred GAP stakeholders, including institutional leaders, 

policymakers, focal authorities, youth, educators, and civil society organizations, have pledged to 

implement ESD as a priority action (UNESCO, 2018). However, changes in student values and behavior 

resulting from ESD practices in schools are difficult to measure for sustainability (UNESCO, 2023). 

The measurement of ESD implementation effectiveness is hampered by the absence of a comprehensive 

evaluation and monitoring system in schools (Abidin et al., 2024). Therefore, more research on ESD 

practices in education is required, particularly at the elementary school level. 

In this context, this study examines how teachers implement Education for Sustainable 

Development (ESD) principles in IPAS learning for fourth-grade students in the Moyudan District, 

Sleman Regency, and how they foster students’ critical thinking skills within integrated IPAS learning 

at the elementary level. Furthermore, this study contributions: (1) to provide an overview of how 

teachers in the Moyudan District of Sleman Regency implement ESD principles and develop critical 

thinking competencies in IPAS learning for grade IV elementary school students; (2) to offer 

recommendations for implementing ESD and enhancing students' critical thinking skills in grade IV 

IPAS learning that teachers can adopt; and (3) it presents examples of ESD implementation and the 

development of critical thinking competencies in learning applicable to schools in Indonesia. 

 

Methods 

The case study research used in this study is qualitative. The research was conducted from 

February to May 2025 in six elementary schools in Moyudan District, Sleman Regency, Special Region 

of Yogyakarta. The data collected in this study included primary and secondary data. Primary data were 

obtained through interviews with six Grade IV elementary school teachers and by documenting IPAS 

learning activities across various topics, integrating ESD and critical thinking principles. Secondary data 

included the learning objective for IPAS learning phase B, the Independent Curriculum IPAS textbook, 

the 1st-semester IPAS worksheet, and the 2nd-semester IPAS worksheet. 

Participants in this study were selected using purposive sampling. The criteria for research 

participants include: (1) grade IV teachers in Moyudan District; (2) have implemented the Merdeka 

Curriculum; (3) have at least three years of teaching experience; (4) use the Merdeka Curriculum IPAS 

book published by the Ministry of Education and Culture; and (5) utilize the IPAS student worksheet as 

a source of student learning. In this study, the data collection techniques employed included semi-



Jurnal Prima Edukasia, 13 (3), 471 
Lilis Suryani, Ikhlasul Ardi Nugroho, Setiawan Edi Wibowo, Theresa Dwita Haliem 

 

Copyright © 2025, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

structured interviews, observations, and documentary studies. Semi-structured interviews were 

conducted with six grade IV elementary school teachers to explore the application of ESD principles 

and the development of students' critical thinking competencies. Non-participant observations were 

conducted over two lesson hours to examine the IPAS learning process, using ESD principles and 

essential indicators of thinking, as documented in structured observation sheets. Documentation studies 

were conducted on the Merdeka Curriculum IPAS textbook, the semester 1 IPAS student worksheet, 

and the semester 2 IPAS student worksheet to analyze critical thinking indicators developed in learning 

IPAS for grade IV elementary school. The documentation study was conducted by reading and analyzing 

the Independent Curriculum IPAS textbook, the semester 1 IPAS worksheet, and the semester 2 IPAS 

worksheet. After that, study the critical thinking theme content in the IPAS textbook and both 

worksheets. 

The ESD implementation instrument in IPAS learning for grade IV elementary school was 

adapted from Ferguson et al. (2021) and Timm & Barth (2020), which are presented in Table 1. 

Meanwhile, the critical thinking competency development instrument was adopted by UNESCO (2017) 

and Khasanah et al. (2025) from those presented in Table 2 below. 

 

Table 1. Instruments for Implementing ESD Principles 
No. ESD Principles Indicators 

1. Approach Using an interdisciplinary approach 

  
Integrating ESD into school programs and culture using a whole-

school approach 

2. Teaching materials 

Understanding the interrelationships among economic, environmental, 

and social aspects is crucial, as these three dimensions mutually 

influence one another. 

  Relating the material to real issues around students 

  Linking materials to local needs 

3. Learning process Make students actively participate in the learning process 

  Encourage students to think critically and solve problems 

  Developing positive values and attitudes towards sustainability, such 

as a sense of responsibility, empathy, and awareness of environmental 

and social concerns. 

 

Table 2. Critical Thinking Competency Instrument in the Context of ESD 

No. Aspects Indicators 

1. 
Question norms, 

practices, and opinions 
Expressing ideas and opinions clearly and in a structured manner 

  Analyze and evaluate information from various sources 

  Making logical conclusions based on existing data and evidence 

2. 
Reflect on values, 

perceptions, and actions 
Identify the problems or challenges faced 

  Comparing and contrasting different arguments or perspectives 

  
Reflect on one's thoughts and actions, and acknowledge errors or 

biases 

3. 
Take a position in the 

sustainability discourse 
Finding creative and effective solutions to existing problems 

 

The data analysis procedure in this study refers to the technique developed by Miles and 

Huberman (1984). The stages in the data analysis procedure include: (1) organizing data into separate 

lists based on critical thinking themes and biodiversity issues; (2) compiling a category matrix and 

placing data according to relevant classifications; (3) compiling analysis tools such as flowcharts to 

examine the relationships between data; (4) tabulating the frequency of occurrence of various events; 

(5) analyzing the complexity of the data through statistical calculations such as the percentage of critical 

thinking themes and biodiversity issues; and (6) compiling data chronologically or using other time 

frames to clarify the sequence of events. 

 

  



Jurnal Prima Edukasia, 13 (3), 472 
Lilis Suryani, Ikhlasul Ardi Nugroho, Setiawan Edi Wibowo, Theresa Dwita Haliem 

 

Copyright © 2025, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

Results and Discussion 

Results 

The ESD Principles in IPAS Learning for Grade IV Elementary School 

Interviews and learning observations indicate that the evaluation of ESD implementation in Grade 

IV IPAS learning has successfully incorporated ESD principles in the learning approaches, teaching 

materials, and learning processes. However, not all ESD principles are implemented optimally. The first 

principle of the ESD approach implemented in the six elementary schools in the Moyudan District is an 

interdisciplinary method that integrates natural and social sciences within a single subject. However, 

this approach has not been specifically integrated into the school's programs or culture using a whole-

school strategy. Thus, the use of an interdisciplinary approach to indicator 1 of the ESD approach 

principle is the only one that has been met. 

The second principle is that the IPAS teaching materials for grade IV elementary school students 

include Indicator 1, which emphasizes understanding the connections among economic, environmental, 

and social aspects, and how these three areas interact. However, two elementary schools tended to 

emphasize social and economic dimensions in their instruction. This was because the main topic covered 

in IPAS lessons at that time was cultural diversity in Indonesia. Unlike the other four elementary schools, 

which had incorporated all three ESD elements into their IPAS lessons, the lessons at that time focused 

on how the landscape affected people's livelihoods and natural resources, as well as on "me and my 

needs." Furthermore, indicators 2 and 3 of the IPAS teaching material principles have also been fulfilled. 

Real concerns about students and local needs, both in the school setting and in the family and 

community, have been linked to grade VI elementary school IPAS teaching materials. An example of 

applying the principles of IPAS teaching materials is shown in Figure 1. 

 

 
Figure 1. The Application of ESD Principles in Teaching Materials 

 

Students learn about the social, economic, and environmental aspects and how these three aspects 

influence human life, as illustrated in Figure 1, which shows the relationship between landscape and 

natural resources, through group discussions. Each group analyzes the influence of landscape on natural 

resources and the livelihoods of local communities and other regions in Indonesia. This aligns with the 

application of the three indicators of the second ESD principle. Implementing this principle aligns with 

indicators 2 and 3's third ESD principle about the learning process. The IPAS learning process in grade 

IV at these six elementary schools has enabled students to understand the three aspects of ESD and their 

interrelationships, while also developing critical thinking, problem-solving skills, and positive values 

and attitudes toward sustainability. 

Students are trained to think critically and solve problems, and are introduced to ESD 

sustainability values and attitudes, such as a sense of responsibility in completing their group 

performance tasks. Thus, each student is also stimulated to be active in the group. Indicator 1 of the 

learning process principle, which emphasizes student engagement in IPAS subjects, is also applied in 

this way. Another example of the application of the third principle of indicators 1 and 2 in IPAS learning 

in grade IV of elementary school in Moyudan District is presented in Figure 2 below. An example of 

applying the third principle of indicators 1 and 2 in IPAS learning for grade IV in Moyudan District is 

presented in Figure 2 below. 
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Figure 2. The Application of the Principles of Student Involvement and Problem Solving 

 

The application of the third principle of indicators 1 and 2 in IPAS learning involves students 

actively developing problem-solving skills, as shown in Figure 2, through discussions and group projects 

on the topic of cultural diversity in Indonesia. The outcome of these discussions and group projects is 

to present their group projects to other groups using window shopping. Every student will actively visit 

each other's project stands to learn more and discuss, as well as explain their group project to other 

groups. 

 

Critical Thinking in IPAS Learning for Grade IV Elementary School 

The development of critical thinking skills in IPAS learning for grade IV aligns with the profile 

of Pancasila students who engage in critical thinking, as outlined in the Merdeka Curriculum. The 

indicators for critical thinking in the Pancasila student profile differ somewhat from those in the context 

of ESD. Interviews with six teachers revealed that the IPAS teaching materials used for grade IV 

students in Moyudan District consist of the revised 2023 edition of the IPAS textbook published by the 

Ministry of Education and Culture, as well as two student worksheets created and published by local 

publishers. The student worksheets used in the Moyudan District are the same to ensure standardized 

learning outcomes for students. The analysis of critical thinking in the ESD context, as developed in the 

IPAS textbook and student worksheet, is presented in Table 3 below. 

 

Table 3. Critical Thinking in Teaching Materials 

No. Aspects Indicator Textbook 

Worksheet Average 

The 1st 

Semester 

The 2nd 

Semester 

1. 

 

Question norms, 

practices, and 

opinions 

Expressing ideas and 

opinions clearly and in a 

structured manner 

23.1% 10,5% 6.25% 13.3% 

Analyze and evaluate 

information from various 

sources 

23.1% 58% 50% 43.7% 

Making logical conclusions 

based on existing data and 

evidence 

23.1% 31.5% 43.75% 32.8% 

2. Reflect on values, 

perceptions, and 

actions 

Identify the problems or 

challenges faced 

23.1% 0% 0% 7.7% 

Comparing and contrasting 

different arguments or 

perspectives 

0% 0% 0% 0% 

Reflect on one's thoughts and 

actions, and acknowledge 

errors or biases 

5.7% 0% 0% 1.9% 

3. Take a position in the 

sustainability 

discourse 

Finding creative and 

effective solutions to 

existing problems 

1.9% 0% 0% 0.6% 

 

Based on Table 3, the ability to critique existing norms, practices, and views, specifically in 

relation to Indicator 2, which focuses on analyzing and evaluating information from various sources, 
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emerged as the most developed critical thinking indicator within the context of ESD. This was 

particularly evident in the IPAS teaching materials designed for grade IV students in the Moyudan 

Subdistrict, with an average percentage score of 43.7%. The ability to reflect on values, perceptions, and 

actions, as outlined in Indicator 2, involves comparing and contrasting various arguments or perspectives 

with an average percentage of 0%. This critical thinking skill is not developed at all in the teaching 

materials. However, based on observations, the group discussion method is often used by teachers to 

develop this indicator in IPAS learning in grade IV elementary school. Therefore, the six teachers 

explained that students still need guidance in developing critical thinking competencies in learning, even 

though they already use worksheets. 

The critical thinking indicators related to ESD in the IPAS textbook are more thoroughly 

developed than those found in the two worksheets. In the worksheets, only three aspects of critical 

thinking in the ESD context are addressed, specifically the ability to critique norms, practices, and 

viewpoints. However, based on interviews, the two worksheets are more frequently used by teachers 

and students as teaching materials in grade IV IPAS lessons. This approach streamlines the process for 

teachers in the Learning Community in the Moyudan District of Sleman Regency, allowing them to 

create assessments that cover the material scope. An example of the stimulus used in the worksheet to 

enhance critical thinking skills is illustrated in Figure 3 below.  

 

 
Figure 3. The Stimulus Used in the Student Worksheet to Develop Critical Thinking Indicators 

 

The material summary and list of questions in the independent assignments in each chapter serve 

as a stimulus in the student worksheet to develop the ability to critique norms, practices, and views in 

indicators 1 and 2. Group assignments in each chapter serve as a stimulus to develop indicators 2 and 3. 

As illustrated in Figure 3, students begin by reviewing a summary of the material that explores the 

relationship between natural landscapes and social conditions in society. Students will first complete an 

independent assignment on the natural landscapes of their area, applying their understanding from a 

previous summary of the material. Next, they will work on group assignments that involve observing 

people around the school and analyzing their work in relation to the natural conditions of their area and 

other regions. However, the deficiencies in this worksheet do not provide clear guidance on the analysis 

table or the conclusions column, which may confuse students working on it. 

In the ESD context, three aspects of critical thinking are described using seven indicators. 

However, one indicator remains undeveloped: specifically, indicator 2 in aspect 2, which focuses on the 

ability to reflect on values, perceptions, and actions. For the remaining six indicators, the IPAS textbook 

employs a range of stimuli. Indicator 1 in Aspect 1 is stimulated by all "Let's Observe" activities across 

all chapters, from Chapters I to VIII. All "Let's Investigate" activities in every chapter stimulate Indicator 

2 from Aspect 1 and Indicator 1 from Aspect 2. The "Let's Conclude" exercises in each chapter all help 

to stimulate Indicator 3 in Aspect 1. In Aspect 2, the "Look at Your Surroundings" exercise in Chapters 

I, II, III, IV, and VII supports Indicator 3. In contrast, the indicator in Aspect 3 is supported by the same 

activities outlined in Chapters V and VIII. The following Figure 4 illustrates examples of the stimuli 

used in the science textbook to develop indicators of critical thinking. 
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Figure 4. The Stimulus Used the Textbook to Develop Critical Thinking Indicators 

 

The "Let's Observe" activity encourages students to develop Indicator 2 in Aspect 1 and Indicator 

1 in Aspect 2. In addition to tackling issues and difficulties covered in the IPAS textbook, this entails 

assessing and analyzing data from multiple sources. Figure 4 highlights pollution and environmental 

damage as important topics for students to consider. The "Look at My Surroundings" activity encourages 

students to enhance their skills in indicator 3 of aspect 2. It highlights their ability to reflect on their own 

ideas and behaviors, while acknowledging any mistakes or biases regarding the sources of 

environmental contamination in their community and their impact on daily life. The massive 

management of natural resources in the community without considering their sustainability is an issue 

raised in the "Look at My Surroundings" activity in chapter V. As a demonstration of sustainability, 

students are required to use local natural resources to create eco-friendly products. This approach helps 

students identify innovative and effective solutions for large-scale natural resource management 

challenges. 

 

Discussion 

ESD integration in six elementary schools in Moyudan District remains limited to IPAS learning. 

It has not yet been extended to the program or to school culture through a whole-school approach. 

Limited institutional support and minimal teacher training are major factors hindering the 

implementation of ESD through a whole-school approach (Kadji-Beltran et al., 2017; Fiselier et al., 

2018). However, the implementation of a whole-school approach in Japan has significantly influenced 

teacher practice through leadership support, institutional policies, and guaranteed working conditions 

that enable teachers to feel safe and take ownership in implementing ESD (Sasaki et al., 2024). 

Additionally, a comprehensive institutional approach positions schools as microcosms of sustainable 

development by integrating management, budgeting, curriculum, teacher training, and community 

relations (Ron et al., 2020). 

Utilizing schoolyards as outdoor learning spaces also provides contextual and participatory ESD 

practices by involving students, teachers, and the school community (El-Aasar et al., 2024; Jeronen et 

al., 2017; Nordén & Avery, 2020). Outdoor learning can be proven to enrich students' experiences by 

enhancing ecological understanding, expanding knowledge, and fostering interest and motivation 

through a fun learning environment (Utari, 2025; Rahayu & Mustadi, 2022). The Adiwiyata program 

further emphasizes sustainability through 3R waste management, energy and air conservation, and the 

instilling of environmentally friendly cultural habits (Kartini, 2024). Adiwiyata schools can even foster 

students' awareness of sustainability, especially in environmental issues, although the social and 

economic pillars remain suboptimal (Suwarto et al., 2021). However, elementary schools in Moyudan 

District do not yet have an Adiwiyata leadership institution. ESD integration remains limited to IPAS 

learning, underscoring the need for a school-wide policy to unify the curriculum, spatial planning, and 

the overall school culture. 
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ESD learning materials should incorporate environmental, economic, and social aspects as pillars 

of ESD (Glavič, 2020), which are closely related to sustainability issues (Siregar et al., 2023). The 

integration of the three ESD pillars in the grade IV IPAS curriculum in Moyudan District has not been 

balanced. Two schools emphasized social and economic aspects more than environmental ones. This 

situation indicates that ESD implementation often sacrifices one of the pillars (Kopnina, 2020). The 

complexity of sustainability issues consistently leads to contradictions among ESD pillars, making it 

challenging for teachers to integrate them coherently (Hung & Pan, 2025). Prioritizing policies and 

curriculum design for one aspect also affects the balance of ESD pillar implementation (Fredriksson et 

al., 2020; Holst et al., 2020). Furthermore, the responsibility for ESD implementation is often delegated 

to local actors, resulting in inconsistent and fragmented integration across schools and regions (Charif, 

2023; Hung & Pan, 2025).  

Students' low ability to holistically connect the three pillars of desire supports the performance of 

ESD implementation (Li & Li, 2023). Elementary school students in Indonesia have not adequately 

developed their systems-thinking skills, as indicated by PISA results, and thus continue to struggle to 

analyze the interconnections among aspects of desire (Suryani & Hamdu, 2025). To address this 

challenge, the Merdeka Curriculum encourages the integration of local wisdom through a contextual 

approach (Suprapto et al., 2021; Tyas et al., 2024) that aligns with the concept of ethnoscience 

(Fatkhiyani & Dewi, 2020). This method has been shown to enhance the relevance of learning for 

students' real lives while fostering conservation character. The primary aim of its implementation is to 

enhance students' awareness, skills, understanding, and motivation toward their desires (Windiyani et 

al., 2025; Timm & Barth, 2020). IPAS materials related to real-world issues such as pollution, climate 

change, and conservation also strengthen ESD implementation by aligning with the SDGs and by 

delivering skills development and scientific research (Parker, 2017; Sari et al., 2022). Therefore, this 

study confirms that efforts to balance the ESD pillars require an adaptive, strategic curriculum and 

sustained teacher support, both in Indonesia and globally. 

Teachers employ project-based approaches, discussions, and window-shopping techniques to 

enhance student engagement in IPAS learning. This method aligns with the Merdeka Curriculum, which 

promotes inquiry, problem-solving, and project-based approaches to develop critical thinking skills 

regarding scientific and social issues (Wulandari et al., 2023). This practice is also consistent with 

research demonstrating the effectiveness of project-based learning in improving critical thinking skills 

and student participation (Pangestu et al., 2024; Mustadi et al., 2024). Grade IV IPAS teachers also 

engage students by providing opportunities to ask questions, discuss, and summarize the material 

(Suryani et al., 2025). Students' critical thinking skills in elementary schools in Moyudan District remain 

limited because the student worksheet covers only three indicators, while the science textbook presents 

a broader range. This situation reinforces findings regarding the dominance of memorization in teaching 

materials and confirms the gap between the Pancasila student profile and the ESD indicators measured 

in PISA (Gunawan et al., 2023; OECD, 2018). Therefore, elementary school students often need 

teachers to develop critical thinking skills in their learning, especially in formulating problems, 

responding to complex issues, and drawing conclusions (Fitriyadi & Wuryandani, 2021). 

The critical thinking indicator most frequently developed in grade IV IPAS teaching materials is 

the ability to analyze and evaluate information from various sources, with an average percentage of 

43.7%. The tool for comparing different arguments or perspectives has not yet been developed. 

Accordingly, aspects of information analysis and evaluation are easier to measure and are therefore more 

frequently emphasized in educational practice (Straková & Cimermanová, 2018). Conversely, the 

absence of development of reflective-contrastive indicators supports the criticism that ESD in many 

contexts still underemphasizes the critical dimension related to prevailing norms, values, and views 

(Cebrián et al., 2020; Kioupi & Voulvoulis, 2019). Research shows that teachers often approach the 

development of this indicator with caution due to various factors, including their personal dispositions, 

school culture, and limited institutional support. As a result, the teaching materials tend to focus more 

on analytical skills rather than fostering critical attitudes toward social structures (Hogan & O’flaherty, 

2021; Straková & Cimermanová, 2018). However, learning practices in grade IV of Moyudan's Natural 

Sciences class show that teachers use group discussion methods to develop students' ability to compare 

perspectives, in line with research confirming the effectiveness of dialogic education in strengthening 

critical-reflective abilities in the ESD context (Khasanah et al., 2025). This study confirms that while 

developing critical thinking in ESD focuses heavily on information analysis, greater attention is needed 
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for value reflection and perspective contrast, which require intentional pedagogical interventions and 

institutional support to achieve optimal development. 

Limited teaching materials are a major factor influencing teachers' challenges in developing 

students' critical thinking competencies (Rindengan, 2023) and hampering the implementation of ESD 

in schools (Suárez et al., 2023; Abo-Khalil, 2024). Another challenge comes from the insufficient variety 

and quality of media that can stimulate critical thinking processes (Sulthon et al., 2021). Only 25% of 

elementary school teachers in Indonesia can develop critical thinking assessment rubrics based on ESD 

(Herdianti et al., 2023). The findings of this study strengthen this evidence by providing empirical 

context that teachers in Moyudan still need intensive guidance to integrate ESD while developing 

students' critical thinking. Therefore, developing project-based teaching materials relevant to the issue 

of displacement is a strategic step to improve critical thinking skills and strengthen the implementation 

of ESD in elementary schools. 

Improving the implementation of ESD and enhancing grader IV critical thinking skills in IPAS 

can be achieved by addressing the key issues identified by UNESCO through project-based and 

problem-based learning models. Previous research has demonstrated that problem-based learning 

effectively enhances students' critical thinking skills when applied to biodiversity issues (Shabrina et 

al., 2024). Furthermore, other relevant sustainability issues include climate change, global justice, 

sustainable consumption and production, poverty reduction, and disaster risk reduction (UNESCO, 

2018a). All of these issues are developed on the basis of the three main pillars of ESD: the interconnected 

environmental, economic, and social aspects (Mulyadiprana et al., 2024). Teachers can address these 

issues by taking specific steps, such as providing relevant, contextually appropriate projects, promoting 

active problem-solving, using project-based learning models, facilitating collaborative learning, and 

offering constructive feedback to enhance students' critical thinking skills (Nawangsari et al., 2022). 

Generally, the incorporation of ESD principles in elementary schools in Moyudan remains 

incomplete and has not yet affected school programs or culture. Established ESD practices, such as 

holistic projects (Down & Down, 2018), whole-school approaches (Bosevska & Kriewaldt, 2020; Sasaki 

et al., 2024), Adiwiyata schools (Kartini, 2024; Suwarto et al., 2021), and programs targeted at bolstering 

actions during secondary graduation (Olsson et al., 2022). These are contrasted with this assessment. 

This study offers a new perspective on IPAS teachers' practices in integrating ESD within non-

Adiwiyata elementary schools in Indonesia, with a focus on developing students' critical thinking. The 

practical implications are the need for: (1) strengthening whole-school policies in elementary schools; 

(2) developing ESD-based student worksheets; and (3) teacher training focused on the integration of 

ESD and critical thinking. Therefore, this study contributes to the global literature by providing 

empirical evidence from the Indonesian context and offering directions for the development of more 

sustainable elementary education policies. 

 

Conclusion  

Grade IV teachers in Moyudan Subdistrict have implemented ESD principles in IPAS learning 

through an interdisciplinary approach, utilizing teaching materials that link economic, environmental, 

and social aspects to real-world issues and local needs, and engaging in discussion- and project-based 

learning processes that encourage active student participation. The development of critical thinking in 

students within the context of ESD is facilitated through classroom activities and innovative projects, 

utilizing teaching materials that rank highest on the indicator of analyzing and evaluating information, 

at 43.7%. Meanwhile, the indicator for comparing perspectives and reflecting on values shows a 0% 

score, indicating it has not been addressed at all. Learning also contributes to strengthening positive 

values and attitudes towards sustainability. Teachers and schools can certainly optimize ESD integration 

by adopting a whole-school approach and enhancing all indicators of critical thinking within ESD for 

students. Additional research implications could explore the simultaneous implementation of ESD 

across multiple disciplines and schools, as well as the development of creative teaching resources to 

facilitate a more comprehensive implementation of ESD in elementary schools. 

 

  



Jurnal Prima Edukasia, 13 (3), 478 
Lilis Suryani, Ikhlasul Ardi Nugroho, Setiawan Edi Wibowo, Theresa Dwita Haliem 

 

Copyright © 2025, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

References 

Abidin, Z. M. S., Mokhtar, M., & Arsat, M. (2024). Unraveling the challenges of education for 

sustainable development: A compelling case study. Qualitative Research Journal, 24(4), 408–424. 

DOI: https://doi.org/10.1108/QRJ-05-2023-0090 

Abo-Khalil, A. G. (2024). Integrating sustainability into higher education challenges and opportunities 

for universities worldwide. Heliyon, 10(9). DOI: https://doi.org/10.1016/j.heliyon.2024.e29946 

Arslan, S., & Curle, S. (2024). Institutionalising English as a foreign language teachers for global 

sustainability: Perceptions of education for sustainable development in Turkey. International 

Journal of Educational Research, 125(September 2023), 1–12. DOI: 

https://doi.org/10.1016/j.ijer.2024.102353 

Bosevska, J., & Kriewaldt, J. (2020). Fostering a whole-school approach to sustainability: Learning 

from one school’s journey towards sustainable education. International Research in Geographical 

and Environmental Education, 29(1), 55–73. DOI: 

https://doi.org/10.1080/10382046.2019.1661127 

Cebrián, G., Junyent, M., & Mulà, I. (2020). Competencies in education for sustainable development: 

Emerging teaching and research development. Sustainability (Switzerland), 12(2), 579. 

https://www.mdpi.com/2071-1050/12/2/579 

Charif, S. (2023). Integration of ESD in French primary schools: For what purpose, with what form of 

integration and with what content? Environmental Education Research, 29(8), 1072–1087. DOI: 

https://doi.org/10.1080/13504622.2022.2104813 

Down, K. A., & Down, L. (2018). Implementers’ perspectives on creating successful education for 

sustainable development projects. Caribbean Quarterly, 64(1), 167–187. DOI: 

https://doi.org/10.1080/00086495.2018.1435348 

Education Standards, Curriculum, and Assessment Agency. (2024). Decree of the Head of the Education 

Standards, Curriculum, and Assessment Agency Number 032/H/KR/2024 concerning learning 

outcomes in early childhood education, elementary education, and secondary education in the 

Merdeka Curriculum. Jakarta: Ministry of Education, Culture, Research, and Technology. 

El-Aasar, M., Shafik, Z., & Abou-Bakr, D. (2024). Outdoor learning environment as a teaching tool for 

integrating education for sustainable development in kindergarten, Egypt. Ain Shams Engineering 

Journal, 15(4). DOI: https://doi.org/10.1016/j.asej.2024.102629 

Fatkhiyani, K., & Dewi, R. A. K. (2020). The development of the textbook of basical science concept 

contained ethnoscience. Jurnal Prima Edukasia, 8(2), 156–165. DOI: 

https://doi.org/10.21831/jpe.v8i2.32237 

Ferguson, T., Roofe, C., & Cook, L. D. (2021). Teachers’ perspectives on sustainable development: the 

implications for education for sustainable development. Environmental Education Research, 

27(9), 1343–1359. DOI: https://doi.org/10.1080/13504622.2021.1921113 

Fiselier, E. S., Longhurst, J. W. S., & Gough, G. K. (2018). Exploring the current position of ESD in 

UK higher education institutions. International Journal of Sustainability in Higher Education, 

19(2), 393–412. DOI: https://doi.org/10.1108/IJSHE-06-2017-0084 

Fitriyadi, N., & Wuryandani, W. (2021). Is educational game effective in improving critical thinking 

skills? Jurnal Prima Edukasia, 9(1), 107–117. DOI: https://doi.org/10.21831/jpe.v9i1.35475 

Fredriksson, U., Kusanagi, K. N., Gougoulakis, P., Matsuda, Y., & Kitamura, Y. (2020). A comparative 

study of curriculums for Education for Sustainable Development (ESD) in Sweden and Japan. 

Sustainability (Switzerland), 12(3). DOI: https://doi.org/10.3390/su12031123 



Jurnal Prima Edukasia, 13 (3), 479 
Lilis Suryani, Ikhlasul Ardi Nugroho, Setiawan Edi Wibowo, Theresa Dwita Haliem 

 

Copyright © 2025, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

Glavič, P. (2020). Identifying key issues of education for sustainable development. Sustainability 

(Switzerland), 12(16). DOI: https://doi.org/10.3390/su12166500 

Gómez, R. L., & Suárez, A. M. (2020). Do inquiry-based teaching and school climate influence science 

achievement and critical thinking? Evidence from PISA 2015. International Journal of STEM 

Education, 7(1). DOI: https://doi.org/10.1186/s40594-020-00240-5 

Gunansyah, G., Zuhdi, U., Suprayitno, S., & Aisy, M. R. (2021). Sustainable development education 

practices in elementary schools. Journal of Education and Learning (EduLearn), 15(2), 178–187. 

DOI: https://doi.org/10.11591/edulearn.v15i2.17091 

Gunawan, Suhardi, & Makawawa, J. C. (2023). Developing picture storybook learning media in terms 

of students’ critical and creative thinking skills. Jurnal Prima Edukasia, 11(2), 161–175. DOI: 

https://doi.org/10.21831/jpe.v11i2.56795 

Herdianti, S. N., Syaodih, E., & Wahid, A. F. (2023). Analysis of ESD-based critical thinking attitude 

assessment rubric in elementary schools. ICEE-5 “The Transformation of Elementary Education 

for Welcoming Smart Society 5.0,” 5(1), 587–595. 

Hogan, D., & O’flaherty, J. (2021). Addressing education for sustainable development in the teaching 

of science: the case of a biological sciences teacher education program. Sustainability 

(Switzerland), 13(21). DOI: https://doi.org/10.3390/su132112028 

Holst, J., Brock, A., Singer-Brodowski, M., & de Haan, G. (2020). Monitoring progress of change: 

Implementation of Education for Sustainable Development (ESD) within documents of the 

German education system. Sustainability (Switzerland), 12(10), 2015–2019. DOI: 

https://doi.org/10.3390/su12104306 

Hung, L.-C., & Pan, H.-J. (2025). Innovative approach to ESD integration into school-based curriculum 

development modules for elementary schools. Sustainability (Switzerland), 17(4). DOI: 

https://doi.org/10.3390/su17041427 

Ivada, E. (2024). Education for sustainable development in preservice teacher program: A bibliometric 

study. International Journal of Recent Educational Research, 5(5), 1290–1310. https://journal.ia-

education.com/index.php/ijorer/article/view/689 

Jeronen, E., Palmberg, I., & Yli-Panula, E. (2017). Teaching methods in biology education and 

sustainability education including outdoor education for promoting sustainability—a literature 

review. Education Sciences, 7(1), 1–19. DOI: https://doi.org/10.3390/educsci7010001 

Kadji-Beltran, C., Christodoulou, N., Zachariou, A., Lindemann-Matthies, P., Barker, S., & Kadis, C. 

(2017). An ESD pathway to quality education in the Cyprus primary education context. 

Environmental Education Research, 23(7), 1015–1031. DOI: 

https://doi.org/10.1080/13504622.2016.1249459 

Kartini, N. (2024). Formulation of policies to strengthen and optimize the adiwiyata program toward 

environmentally friendly schools. Journal of Community Services (Abdisci), 2(1), 31–39. DOI: 

https://doi.org/10.62885/abdisci.v2i1.547 

Khasanah, A., Yang, J. C., Chang, C.-C., & Shein, P. P. (2025). Dialogic education for sustainable 

development as a pathway to critical thinking. Thinking Skills and Creativity, 101783. DOI: 

https://doi.org/DOI: https://doi.org/10.1016/j.tsc.2025.101783 

Kioupi, V., & Voulvoulis, N. (2019). Education for sustainable development: A systemic framework 

for connecting the SDGs to educational outcomes. Sustainability (Switzerland), 11(21). DOI: 

https://doi.org/10.3390/su11216104 

Kopnina, H. (2020). Education for the future? Critical evaluation of education for sustainable 



Jurnal Prima Edukasia, 13 (3), 480 
Lilis Suryani, Ikhlasul Ardi Nugroho, Setiawan Edi Wibowo, Theresa Dwita Haliem 

 

Copyright © 2025, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

development goals. Journal of Environmental Education, 51(4), 280–291. DOI: 

https://doi.org/10.1080/00958964.2019.1710444 

Li, R., & Li, G. (2023). Exploring lower-secondary school students’ systems thinking performance in 

ecological issues. Journal of Baltic Science Education, 22(5), 865–880. DOI: 

https://doi.org/10.33225/jbse/23.22.865 

Mulyadiprana, A., Hamdu, G., & Yulianto, A. (2024). STEL (System Thinking and ESD Learning) 

model: Developing elementary school students’ system thinking skills. Jurnal Kependidikan: 

Jurnal Hasil Penelitian dan Kajian Kepustakaan di Bidang Pendidikan, Pengajaran dan 

Pembelajaran, 10(4), 1665–1674. DOI: https://doi.org/10.33394/jk.v10i4.12861 

Munkebye, E., Scheie, E., Gabrielsen, A., Jordet, A., Misund, S., Nergård, T., & Øyehaug, A. B. (2020). 

Interdisciplinary primary school curriculum units for sustainable development. Environmental 

Education Research, 26(6), 795–811. DOI: https://doi.org/10.1080/13504622.2020.1750568 

Mustadi, A., Wibowo, S. E., Zubaidah, E., Supartinah, S., Sugiarsih, S., & Sayekti, O. M. (2024). Needs 

Analysis of project based teaching module development in the independent curriculum. Jurnal 

Prima Edukasia, 12(1), 52–60. DOI: https://doi.org/10.21831/jpe.v12i1.66933 

Natori, Y., Nakagawa, T., Saito, T., Kato, T., Seo, T., Yata, M., Sawa, Y., Yasuda, M., Enomoto, A., & 

Isobe, A. (2025). Conservation education for sustainable development through field internship at 

NGOs. Current Research in Environmental Sustainability, 9(January). DOI: 

https://doi.org/10.1016/j.crsust.2024.100278 

Nawangsari, N. S., Pujiastuti, P., & Gularso, D. (2022). The effect of project-based learning model on 

pgsd students’ critical thinking skill. Jurnal Prima Edukasia, 10(1), 19–27. DOI: 

https://doi.org/DOI: https://doi.org/10.21831/jpe.v10i1.41565 This 

Nordén, B., & Avery, H. (2020). Redesign of an outdoor space in a Swedish preschool: Opportunities 

and constraints for sustainability education. International Journal of Early Childhood, 52(3), 319–

335. DOI: https://doi.org/10.1007/s13158-020-00275-3 

OECD. (2018). PISA preparing our youth for an inclusive and sustainable world the OECD PISA global 

competence framework. https://www.oecd.org/education/Global-competency-for-an-inclusive-

world.pdf 

OECD. (2024). PISA 2022 Results (Volume I): The state of learning and equilty in education. In PISA, 

OECD Publishing (Volume 1, Vol. 46, Issue 183). DOI: 

https://doi.org/10.22201/iisue.24486167e.2024.183.61714 

Olsson, D., Gericke, N., & Boeve-de Pauw, J. (2022). The effectiveness of education for sustainable 

development revisited–a longitudinal study on secondary students’ action competence for 

sustainability. Environmental Education Research, 28(3), 405–429. DOI: 

https://doi.org/10.1080/13504622.2022.2033170 

Pangestu, K., Malagola, Y., Robbaniyah, I., & Rahajeng, D. (2024). The influence of project based 

learning on learning outcomes, creativity and student motivation in science learning at elementary 

schools. Jurnal Prima Edukasia, 12(2), 194–203. http://journal.uny.ac.id/index.php/jpeDOI: 

https://doi.org/10.21831/jpe.v12i2.63208 

Parker, L. (2017). Religious environmental education? The new school curriculum in Indonesia. 

Environmental Education Research, 23(9), 1249–1272. DOI: 

https://doi.org/10.1080/13504622.2016.1150425 

Rahayu, E. W., & Mustadi, A. (2022). The read-aloud method to develop reading literacy at school’s 

educational park. Jurnal Prima Edukasia, 10(2), 104–113. DOI: 

https://doi.org/10.21831/jpe.v10i2.47331 



Jurnal Prima Edukasia, 13 (3), 481 
Lilis Suryani, Ikhlasul Ardi Nugroho, Setiawan Edi Wibowo, Theresa Dwita Haliem 

 

Copyright © 2025, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

Rindengan, M. (2023). The utilization of picture storybook: Can it increase students’ critical and creative 

thinking skills? Jurnal Prima Edukasia, 11(2), 176–185. DOI: 

https://doi.org/10.21831/jpe.v11i2.56854 

Ron, G., Kirillov, P. N., Koryakina, N. I., Ermakov, A. S., & Ermakov, D. S. (2020). Whole-institution 

approach in education for sustainable development: Theory and practice. Scholarly Notes of 

Transbaikal State University, 15(4), 36–43. DOI: https://doi.org/10.21209/2658-7114-2020-15-4-

36-43 

Rosmiati, Satriawan, M., Fanny, A., Satianingsih, R., Utari, S., Ningsih, E., Rasyiida, G., Anandha, A., 

& Anam, P. (2025). Design of reflective - Sustainable development education oriented project-

based learning platform for elementary school students in Indonesia. Multidisciplinary Science 

Journal, 7(9). DOI: https://doi.org/10.31893/multiscience.2025444 

Sari, G. M. A., Antika, V. Y., Wisutama, R. A., Syiami, L. N., Sulaeman, N. F., Nuryadin, A., & 

Subagiyo, L. (2022). New Indonesian science curriculum for junior high school: A content analysis 

to support STEM SDGs. Jurnal Literasi Pendidikan Fisika (JLPF), 3(2), 176–182. DOI: 

https://doi.org/10.30872/jlpf.v3i2.1555 

Sasaki, O., Yonehara, A., & Kitamura, Y. (2024). The influence of the whole school approach on 

implementing education for sustainable development in Japan. Prospects, 54(1), 203–220. DOI: 

https://doi.org/10.1007/s11125-023-09667-4 

Setyawan, D. D., & Mustadi, A. (2020). Is hidrorium able to improve the students’ critical thinking 

skills? Jurnal Prima Edukasia, 8(1), 20–28. DOI: https://doi.org/10.21831/jpe.v8i1.28946 

Shabrina, A., Suhartini, S., & Huang, T. C. (2024). Problem-based learning tool integrated with 

education for sustainable development on biodiversity topic to improve science literacy. Jurnal 

Pendidikan Sains Indonesia, 12(2), 338–353. DOI: https://doi.org/10.24815/jpsi.v12i2.36218 

Siregar, N. F., Sriyati, S., & Amprasto. (2023). Implementation of dialogic teaching through concept 

cartoon worksheets to improve high school students’ science process skills. Jurnal Penelitian 

Pendidikan IPA, 9(8), 5816–5826. DOI: https://doi.org/10.29303/jppipa.v9i8.3767 

Straková, Z., & Cimermanová, I. (2018). Critical thinking development-a necessary step in higher 

education transformation towards sustainability. Sustainability (Switzerland), 10(10). DOI: 

https://doi.org/10.3390/su10103366 

Suárez, V. R., Acosta-Castellanos, P. M., Ortegon, Y. A. C., & Queiruga-Dios, A. (2023). Current state 

of environmental education and education for sustainable development in primary and secondary 

(K-12) schools in Boyacá, Colombia. In Sustainability. mdpi.com. https://www.mdpi.com/2071-

1050/15/13/10139 

Sulthon, M., Pujiastuti, P., & Retnawati, H. (2021). What is the teacher’s challenge on the developing 

of learning media to increase critical thinking ability and the character? Jurnal Prima Edukasia, 

9(1), 55–64. DOI: https://doi.org/10.21831/jpe.v9i1.34876 

Suprapto, N., Prahani, B. K., & Cheng, T. H. (2021). Indonesian curriculum reform in policy and local 

wisdom: Perspectives from science education. Jurnal Pendidikan IPA Indonesia, 10(1), 69–80. 

DOI: https://doi.org/10.15294/jpii.v10i1.28438 

Suryani, L., & Hamdu, G. (2025). ESD Biodiversity and Systems Thinking Context in PISA and end- 

semester exams. Unnes Science Education Journal, 14(1), 49–58. DOI: 

https://doi.org/10.15294/usej.v14i1.18767 

Suryani, L., Rahmadonna, S., & Haliem, T. D. (2025). Integration of Technology and media in IPAS 

learning in grade IV elementary school. International Journal of Elementary Education, 9(1), 113–

124. DOI: https://doi.org/10.23887/ijee.v1i1.91327 



Jurnal Prima Edukasia, 13 (3), 482 
Lilis Suryani, Ikhlasul Ardi Nugroho, Setiawan Edi Wibowo, Theresa Dwita Haliem 

 

Copyright © 2025, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

Suwarto, R. S., Sanjaya, Y., & Solihat, R. (2021). Implementation of education for sustainable 

development and pupils’ sustainability consciousness in Adiwiyata School and ESD-based school. 

Journal of Physics: Conference Series, 1806(1). DOI: https://doi.org/10.1088/1742-

6596/1806/1/012153 

Timm, J. M., & Barth, M. (2020). Making education for sustainable development happen in elementary 

schools: the role of teachers. Environmental Education Research, 27(1), 50–66. DOI: 

https://doi.org/10.1080/13504622.2020.1813256 

Tyas, R. A., Hastuti, P. W., & Rahayu, D. P. (2024). Mapping Indonesian’s indigenous science as a 

science learning context in junior high school: A new paradigm. E-Journal a Cultural Studies, 

17(4), 54–71. DOI: https://doi.org/10.24843/cs.2024.v17.i04.p05 

UNESCO. (2017). Education for sustainable development goals learning objectives. United Nations 

Educational, Scientific and Cultural Organization. 

UNESCO. (2018a). Issues and trends in education for sustainable development. In United Nations 

Educational, Scientific and Cultural Organization. United Nations Educational, Scientific and 

Cultural Organization. DOI: https://doi.org/10.54675/yelo2332 

UNESCO. (2018b). UNESCO global action programme on education for sustainable development: 

Information folder. http://unesdoc.unesco.org/images/0024/002462/246270e.pdf 

UNESCO. (2020). Education for Sustainable Development A Roadmap. United Nations Educational, 

Scientific and Cultural Organization. 

UNESCO. (2021). Sub-regional Policy Report on ESD for 2030 in Southeast Asia. United Nations 

Educational, Scientific and Cultural Organization. 

UNESCO. (2023). ESD-Net 2030 Asia-Pacific Regional Meeting Report (Issue June). United Nations 

Educational, Scientific and Cultural Organization. 

Utari, R. (2025). Systematic literature review on eco-literacy learning in the lower grades of elementary 

school. Jurnal Prima Edukasia, 13(1), 1–14. DOI: https://doi.org/10.21831/jpe.v12i2.66154 

Windiyani, T., Gani, R. A., & Sarimanah, E. (2025). Emaze application based on ESD through 

animation media to enhance literacy Movement. Jurnal Prima Edukasia, 13(1), 27–36. DOI: 

https://doi.org/10.21831/jpe.v13i1.71038 

Wulandari, A., Sukarno, S., & Matsuri, M. (2023). Implementation of IPAS with an inquiry learning 

model in grade 4 primary school. Mimbar Sekolah Dasar, 10(3), 547–560. DOI: 

https://doi.org/10.53400/mimbar-sd.v10i3.63099 

 

 


