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 The global environmental crisis positions the education 

sector as a strategic actor in mitigation and adaptation 

efforts. This study analyzes biology teacher needs to 

establish a foundation for developing an e-module based on 

the Collaborative Problem Solving Environmental Issue-

Based Socio-Scientific Issues (CPS-EIS) framework. 

Through a descriptive research design, data were obtained 

from practitioners using a validated five-level Likert scale 

instrument. Evidence indicates a high priority for digital 

media that integrates authentic environmental cases and 

guides systematic collaborative thinking processes over 

simple information delivery. The integration of the CPS-EIS 

model offers a novel solution by aligning collaborative 

group work with the analysis of controversial socio-

scientific issues to address the disparity between curriculum 

objectives and field realities. These results serve as the 

primary guideline for the instructional design of adaptive 

tools intended to improve environmental literacy and student 

collaboration in high school settings. 
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1. Introduction 

 

The development of global environmental issues shows an increasingly complex 

and multidimensional trend. The current global environmental crisis, ranging from 

extreme climate change to biodiversity degradation, has positioned the education 

sector as a strategic actor in mitigation and adaptation efforts. Environmental 

changes are an important topic in science education because they are closely related 

to increasingly complex global issues, such as environmental pollution, climate 

change, ecosystem degradation, and unsustainable natural resource exploitation. 

This phenomenon shows that the relationship between human behavior and nature 

can have a significant impact on ecosystem stability (Fitriandhini & Putra, 2022).  
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In this context, Education for Sustainable Development (ESD) emphasizes that 

environmental learning should not only focus on theoretical understanding, but also 

equip students with problem-solving and critical thinking skills (UNESCO,2021; 

Ariadila, 2023). 

 

In Indonesia, the urgency of strengthening sustainability literacy thru biology 

materials has become a priority to achieve the Sustainable Development Goals 

(SDGs), especially in the areas of quality education and climate action (Radha & 

Arumugam, 2023). The topic of Environmental Change is a very strategic subject 

for contextualizing global issues because it is directly related to daily human 

activities (Azaly, 2022). The shift in educational approaches in the 21st century 

now places greater emphasis on mastering non-technical skills, one of which is 

collaborative problem solving (CPS). The ability to collaborate in teams to solve 

problems has become very important, especially in facing complex environmental 

issues that involve various sectors (OECD, 2023). However, the implementation of 

Collaborative Problem Solving (CPS) in learning still faces various obstacles, 

primarily due to the continued reliance on conventional learning media. To address 

these limitations, the digital transformation in education has fostered the use of e-

modules as an innovative alternative to enhance both the quality and interactivity 

of the learning process (Dipuja & Wahyuni, 2025). 

 

Research conducted by Thaib (2026), hows that learning in Indonesia is still 

dominated by the lecture method, resulting in suboptimal interaction and 

cooperation among students. Additionally, the ability to solve problems 

collaboratively also receives less attention, as the learning instruments used are 

more focused on assessing individual abilities rather than teamwork (Lucas, 2022). 

The integration of socio-scientific issues in the environmental context, known as 

Environmental Issue-Based Socio-Scientific Issues (EIS), is a learning approach 

that places students in authentic problem situations involving the analysis of 

scientific evidence and ethical considerations. Through this approach, students are 

encouraged to develop scientific argumentation skills and critical thinking abilities 

more deeply (Tian et al., 2025). Although the EIS (Environmental Issue-Based 

Socio-Scientific Issues) approach has significant potential in enhancing 

environmental awareness and literacy, the availability of teaching materials that 

systematically integrate the Collaborative Problem Solving Environmental Issue-

Based Socio-Scientific Issues (CPS-EIS) framework is still relatively limited. In 

practice, educators often face difficulties in accessing or developing learning 

resources that can accommodate the integration of scientific dimensions and the 

social, economic, and political complexities inherent in environmental issues 

(Kumar et al., 2024). This condition results in low active participation of students 

in the discussion and decision-making processes related to environmental problem-

solving in their surroundings.  

 

On the other hand, digital transformation in the field of education has encouraged 

the use of e-modules as an innovative alternative to enhance the quality and 

interactivity of learning. E-modules allow the integration of various multimedia 

elements that can represent environmental change phenomena in a more visual, 

contextual, and dynamic manner (Neyarasmi & Mardatillah, 2025). However, the 
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development of such digital media is often not based on a comprehensive needs 

analysis from the perspective of educational practitioners, which potentially 

reduces its relevance and effectiveness in supporting the learning process (Lysander 

& Setiawan, 2025). The effectiveness of an electronic module highly depends on 

the alignment of its content with student characteristics and the ease of use for 

teachers (Qomariyah & Setiawan, 2022). Without a comprehensive needs analysis, 

the developed technological innovations risk not being used optimally in the 

classroom (Tjahyanti & Sutama, 2024). Currently, the literature on the development 

of biology e-modules is widely available, but there is a significant gap that becomes 

the state of the art in this research. Most previous research has focused more on the 

development of electronic modules to enhance independent concept understanding 

thru project-based learning or inquiry models (Mutia et al., 2025). Some other 

studies have begun to integrate SSI into learning, but few have explicitly combined 

it with a structured CPS framework for specific environmental issues. The main 

difference of this research from previous works lies in the use of the CPS-EIS 

framework, which is designed to build synchronization between collaborative 

group work and the analysis of controversial environmental socio-scientific issues. 

In addition, this research positions teachers as the main subjects in determining the 

parameters for module development to ensure the sustainability of its 

implementation in schools. 

 

The gap in the field shows that many biology teachers understand the importance 

of environmental issues, but find it difficult to design systematic collaborative 

learning scenarios (Fodouop, 2025). This is also influenced by the lack of digital 

teaching tools that can facilitate group discussions online or offline within the 

framework of EIS issues. The development of instruments and learning media must 

be rooted in real problems faced in the classroom to have a significant impact on 

students' science literacy (Nugroho et al., 2025). Therefore, conducting a teacher 

needs analysis is essential to bridge the gap between curriculum demands and 

classroom instructional practices. Overall, this article aims to analyze teachers' 

needs as the basis for developing CPS-EIS based e-modules on Environmental 

Change material. It is expected that the results of this analysis can provide a 

comprehensive overview of the module specifications needed, ranging from content 

novelty to user-friendly technology functionality. Success in mapping these needs 

will serve as the foundation for the development of learning media that is not only 

innovative but also has a high level of acceptability among education practitioners. 

Thru this approach, the research is expected to contribute to the improvement of 

biology education quality that is oriented toward collaboratively solving global 

environmental problems. 

 

 

2. Methodology 

Research Design 
 

This study employed a descriptive research design with the primary objective of 

analyzing teachers’ needs as the basis for developing a Collaborative Problem 

Solving Environmental Issue-Based Socio-Scientific Issues (CPS-EIS) based e-
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module in environmental change learning. The descriptive approach was selected 

because the study did not aim to test the effectiveness of a product or compare 

experimental treatments, but rather to obtain a comprehensive and factual 

description of teachers’ needs in classroom learning. Through this approach, the 

study sought to generate detailed information regarding instructional challenges, 

learning media requirements, and teachers expectations toward innovative digital 

learning resources. The results of this needs analysis were intended to serve as the 

foundation for designing a contextual, adaptive, and relevant CPS-EIS based e-

module. 

 

Subjects 

 

The subjects of this study consisted of biology teachers from several senior high 

schools who teach environmental change materials. Respondents were selected 

purposively based on their teaching experience, involvement in environmental 

education, and familiarity with digital learning implementation. Biology teachers 

were chosen as the main subjects because they are the primary users of the 

developed e-module and directly understand classroom learning conditions related 

to environmental change topics. 

 

Instruments  

 

The main instrument used in this research was a teacher needs analysis 

questionnaire developed systematically based on theoretical studies related to 

environmental education, Collaborative Problem Solving (CPS), Environmental 

Issue-Based Socio-Scientific Issues (EIS), and digital learning media 

characteristics. The questionnaire consisted of closed-ended statements using a 

five-point Likert scale ranging from “Strongly Agree” to “Strongly Disagree.” The 

aspects of instrument validation are presented in Table 1. 

 

Table 1. Assessment Aspects and Expert Validation Indicators 

No Validation Aspects Indicators 

A. Content Validity 

1 Conformity with research 

objectives 

The questionnaire items align with the objectives of the 

needs analysis for developing a CPS-EIS e-module for 

environmental change. 

2 Conformity of indicators with 

constructs 

The indicators reflect aspects of CPS (problem solving, 

collaboration), EIS (real-life environmental issues), and 

critical thinking. 

3 Representation of needs aspects The items cover teacher and student needs (material 

understanding, media, collaboration, problem-solving, 

multimedia, critical evaluation). 

4 Relevance of the material 

context 

The statements align with the context of environmental 

change learning. 

B. Instrument Construction 

5 Clarity of filling instructions The questionnaire instructions are clear and easy to 

understand. 

6 Suitability of statement format The statements are structured as closed-ended 

sentences using a Likert scale. 
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7 Clarity of indicators to 

statements 

Each indicator has a specific, non-overlapping 

statement. 

8 Suitability to respondent 

characteristics 

The statements are aligned with the characteristics of 

teachers and students. 

C. Language and Writing 

9 Conformity to language rules The language conforms to the rules of good and correct 

Indonesian. 

10 Clarity of meaning Statements are not open to multiple interpretations. 

11 Simplicity of language The language used is simple and easy to understand. 

D. Compliance with the CPS-EIS Model 

12 CPS Representation The instrument covers aspects of problem solving, 

problem-solving steps, and collaboration. 

13 Measurement of critical 

thinking 

The instrument covers the need for critical thinking 

practice and evaluation. 

 

The questionnaire was designed to identify teachers' needs in environmental change 

learning. This instrument covered various aspects, such as the use of teaching 

materials, difficulties in explaining environmental change concepts, the need to 

integrate real-world environmental issues, and the implementation of Collaborative 

Problem Solving (CPS) based learning.  Furthermore, the questionnaire explored 

teachers' perceptions of the use of digital e-modules, the availability of 

technological resources in schools, and the need for interactive and innovative 

learning media. The low level of critical thinking skills necessitates that teachers be 

capable of providing innovative learning activities and digital teaching materials 

(Rosiana et al., 2023). Indicators or aspects of teacher needs are presented in Table 

2 below.  

 

Table 2. Indicators or aspects of teacher needs 

No Aspects Analyzed 

1 Use of conventional teaching materials (printed textbooks/worksheets) 

2 Difficulty in explaining the concept of environmental change 

3 Need for contextual learning based on environmental issues 

4 Implementation of Collaborative Problem Solving (CPS) in learning 

5 Difficulty in developing learning media independently 

6 Need for digital and interactive e-modules 

7 Availability of digital facilities and infrastructure in schools 

8 Need for user-friendly media 

9 Teachers' interest in CPS-EIS-based e-modules 

10 Perceptions of the effectiveness and efficiency of digital learning media 

 

Data Collection 

 

Data collection was conducted using an online questionnaire distributed through 

digital forms to facilitate accessibility and efficiency. The use of digital forms 

enabled respondents from different schools to participate more easily and ensured 

systematic data recording. Quantitative data were obtained from respondents’ 

Likert-scale responses, while qualitative information was collected from teachers’ 

additional comments and suggestions regarding environmental change learning and 

digital media needs. 
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Data Analysis 

 

All questionnaire items were closed-ended questions structured based on teacher 

needs indicators for the development of the CPS-EIS e-module. The data analysis 

technique used was quantitative descriptive analysis, which assigned a score to each 

respondent's answer according to the Likert scale. Next, the average score for each 

aspect was calculated to determine the priority level of needs in the development of 

the CPS-EIS based e-module. According to Sugiyono (2022), the criteria for 

interpreting the average Likert scale score are presented in Table 3 below. 

 

Table 3. Average Score Interpretation Criteria 

Average Score Range Criteria Description 

4.21-5.00 
Strongly Agree The majority of respondents 

indicated very high needs. 

3.41-4.20 
Agree The majority of respondents 

indicated high needs. 

2.61-3.40 
Neutral Respondents tended to be 

neutral or had moderate needs. 

1.81-2.60 
Disagree The majority of respondents 

indicated low needs. 

1.00-1.80 Strongly Disagree 
The majority of respondents 

indicated very low needs. 

 

These criteria were used as a reference to determine the level of teacher needs for 

each aspect analyzed. Through, the researchers were able to systematically identify 

priority needs as a basis for developing CPS-EIS-based e-modules for 

environmental change learning. The analysis results were then presented 

descriptively to provide a clear picture of teacher needs and support the 

development of relevant and effective learning media. These aspects had an average 

score above 4.21. It indicated that the majority of respondents indicated very high 

needs. This finding indicated that e-module development should not simply focus 

on presenting material but must be designed as a learning tool capable of presenting 

authentic problems while facilitating higher-order thinking processes (Setyarini et 

al., 2023). In other words, e-modules need to function as learning environments, 

not simply sources of information. Meanwhile, the aspects, such as interactive 

multimedia, group discussions, and teacher understanding of CPS, were categorized 

as priorities. It indicated high but less urgent needs than other aspects. This suggests 

that although infrastructure and basic understanding are adequate, their optimal use 

still requires the support of structured learning media. 

 

 

3.       Results and Discussion 

 

The results of the biology teachers' needs analysis confirm that the development of 

e-modules based on Collaborative Problem Solving Environmental Issue Based 
Socio Scientific Issues (CPS-EIS) is a primary urgency in environmental change 

education. The data in Table 4 shows that all analyzed aspects fall within the 

"Agree" to "Strongly Agree" categories, indicating a significant gap between the 

ideal learning conditions and the reality in the classroom. This finding also reflects 
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the indicators of teacher needs presented in Table 2, particularly regarding the need 

for CPS implementation, contextual environmental issues, multimedia integration, 

readiness for digital learning, and the development of critical thinking skills. 

 

Table 4. Results of the Teacher Needs Analysis Based on Average Scores 

Aspects Analyzed Mean Category Descriptions 

Students' difficulty 

understanding concepts 

3.60 Agree The majority of respondents 

indicated a high need 

Limited learning resources on 

environmental issues 

3.70 Agree The majority of respondents 

indicated a high need 

Group discussion-based 

learning 

3.90 Agree The majority of respondents 

indicated a high need 

Structured problem-solving 

exercises 

4.10 Agree The majority of respondents 

indicated a high need 

Providing real-world 

environmental cases 

4.80 Strongly 

Agree 

The majority of respondents 

indicated a very high need 

Facilitating Collaborative 

Problem Solving (CPS) 

4.40 Strongly 

Agree 

The majority of respondents 

indicated a very high need 

Systematic problem-solving 

steps 

4.30 Strongly 

Agree 

The majority of respondents 

indicated a very high need 

Multimedia needs (video, 

graphics, images) 

4.20 Agree The majority of respondents 

indicated a high need 

Critical thinking questions 4.30 Strongly 

Agree 

The majority of respondents 

indicated a very high need 

Teacher understanding of CPS 3.80 Agree The majority of respondents 

indicated a high need 

Readiness for implementing 

the CPS-EIS e-module 

4.50 Strongly 

Agree 

The majority of respondents 

indicated a very high need 

 

Research findings indicate that students' difficulties in understanding the concept 

of environmental change stem from the reliance on conventional teaching materials 

that are descriptive and decontextualized. This condition is closely related to 

Indicator 1 in Table 2 regarding the continued use of printed textbooks and 

worksheets, which tend to emphasize memorization rather than conceptual 

understanding. Although teachers are aware of these obstacles, time constraints and 

the availability of learning resources often force the simplification of materials, 

sacrificing conceptual depth. The score on this aspect also supports Indicator 2, 

which highlights the need for learning media capable of explaining environmental 

change concepts in a more interactive and meaningful way. In this context, the high 

demand for real-world environmental cases emphasizes that the Socio-Scientific 

Issues (SSI) approach is not merely an additional material, but rather a pedagogical 

anchor. The very high score for providing real-world environmental cases (M= 

4.80) strongly corresponds to Indicator 3 in Table 2 concerning the need for 

contextual issue-based learning. The EIS approach in this e-module serves to bridge 

abstract theory with controversial realities such as the dilemma between economic 

development and biodiversity conservation. By integrating environmental issues 

that are alive in society, learning transforms from mere fact transfer into a process 

of analyzing scientific evidence that intersects with ethical and social implications. 

Student engagement with real-world issues significantly enhances conceptual 

retention compared to textual learning (Amiro, 2023).This approach forces students 

to engage with scientific evidence while considering ethical and social implications, 
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thereby addressing the lack of contextual teaching tools identified in recent studies 

(Hatibu & Pada, 2025).  

 

Further analysis reveals an interesting phenomenon, although group discussion 

activities have been commonly conducted, they have not positively correlated with 

students problem-solving abilities. The low effectiveness of this discussion 

indicates that classroom interactions tend to be merely procedural or task 

completion without deep cognitive engagement. This finding aligns with Indicator 

4 regarding the implementation of Collaborative Problem Solving (CPS) in 

learning. The Collaborative Problem Solving (CPS) framework embedded in the e-

module serves as a structured solution to address the dysfunction of collaboration. 

Unlike free discussions, CPS provides synchronization stages starting from a shared 

understanding of the problem, collective reasoning, to solution reflection. Through 

these systematic steps, the role of the teacher transforms from the primary source 

of information to a facilitator of higher-order thinking. This e-module ensures that 

every interaction among students is directed toward building scientific consensus 

in solving complex environmental problems (Bogaart & Ginkel, 2026). Unlike 

procedural task completion, CPS synchronization ensures that students interact 

cognitively to solve complex problems. By embedding systematic steps within the 

e-module, the teacher's role shifts from a primary information source to a facilitator 

of higher-order thinking, aligning with the necessity for media that guides thinking 

processes rather than just presenting material (Huda et al., 2026).  

 

One of the crucial findings is the discrepancy between teachers theoretical 

understanding of the CPS model and their readiness to implement it. Teachers show 

much higher enthusiasm for adopting e-modules than their self-mastery level of the 

CPS syntax. This reflects the reality of teachers' high workload, where innovation 

is often hindered by the limited time to independently create media. This condition 

explains why the teacher understanding of CPS indicator obtained a lower score 

(M= 3.80) compared with the readiness for implementing the CPS-EIS e-module 

(M= 4.50). Therefore, the CPS-EIS e-module is positioned as a practical instrument 

that translates complex pedagogical theories into ready to use classroom 

applications. The availability of multimedia features such as videos and interactive 

graphics not only serves as visual appeal but also as tools to visualize the dynamic 

processes of environmental change that are difficult to explain thru text alone. This 

finding is closely connected to Indicators 5-7 in Table 2 concerning the need for 

digital interactive e-modules, adequate technological facilities, and user-friendly 

learning media. The readiness of technological infrastructure in schools, which is 

already adequate, should be optimized with intuitive and user-friendly media, so 

that technical barriers no longer become an obstacle in the adoption of digital 

learning innovations (Zahro et al., 2024) 

 

The integration of Collaborative Problem Solving (CPS) and Environmental Issue-

Based Socio-Scientific Issues (EIS) provides a robust theoretical and pedagogical 

argument. This approach addresses the need for real-world context while providing 

the collaborative structure necessary for students to navigate the complexity of 

these issues. This synergy is considered crucial in enhancing the quality of learning 

as well as developing students' critical and collaborative skills to face global 
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environmental challenges. Referring to the indicator regarding teachers' interest in 

CPS-EIS based e-modules, the readiness level categorized as very high reflects a 

great enthusiasm for adopting innovative learning approaches. This finding 

corresponds to Indicators 8-10 in Table 2 related to teachers’ readiness, interest, 

and perceptions toward the effectiveness of digital learning media. This interest is 

likely influenced by the increasing awareness of the urgency of developing students 

critical thinking and collaboration skills. This is further supported by the assessment 

of critical thinking questions and systematic problem solving steps, which show a 

very high category. The high score on critical thinking questions indicates that 

teachers perceive higher-order thinking skills as an essential component in 

environmental change learning. These findings underscore the importance of 

facilitating higher order thinking skills in every learning activity. The results of this 

study align with the views of experts who state that effective learning design must 

be able to stimulate engagement, conceptual understanding, and thinking skills thru 

interactive and contextual approaches. Meanwhile, the aspects of multimedia use 

and group discussions fall into the priority category. The condition indicates that 

although both elements have started to be implemented in classroom practice, their 

optimization still requires further attention to better support the learning process. 

 

From a theoretical perspective, the integration of the CPS approach with the EIS 

context reinforces the principles of constructivism, in which knowledge is 

constructed through students’ active engagement in solving problems relevant to 

real-life situations. The incorporation of environmental issues as a learning context 

not only enhances the meaningfulness of learning but also encourages students to 

develop higher order thinking skills, such as analysis, evaluation, and creation. 

Thus, this model is not solely oriented toward content mastery, but also toward the 

development of essential 21st-century competencies. From a pedagogical 

perspective, the findings indicating high scores in critical thinking and systematic 

problem-solving steps suggest that structured and collaborative learning can 

improve the quality of the learning process. This finding indicates that learning 

which involves active student participation through discussion, problem solving, 

and contextual activities can significantly improve critical thinking skills and 

support the development of 21st-century competencies (Yudistira et al., 2025). 

Therefore, the CPS-EIS based e-module can be positioned as a comprehensive and 

targeted solution that addresses the gaps identified across all indicators. By 

integrating contextual environmental issues, structured collaborative problem-

solving processes, and interactive multimedia features, the e-module is expected to 

improve conceptual understanding, enhance critical and collaborative skills, and 

ultimately improve the quality of environmental change learning (Pertiwi et al ., 

2025). 

 

 

4.     Conclusion 

 

This study successfully mapped the specific needs of biology teachers as a 

foundational basis for developing a Collaborative Problem Solving Environmental 

Issue-Based Socio-Scientific Issues (CPS-EIS) e-module in environmental change 

learning. The findings confirmed that teachers require digital learning media that 



 Endah Pratiwi et al. / Journal of Educational Sciences Vol. 10 No. 5 (May, 2026) 858-869 

 
 

 

867 

integrate contextual environmental issues, structured collaborative problem-solving 

processes, interactive multimedia, and activities that support critical thinking skills. 

The study also demonstrated a high level of teacher readiness toward the 

implementation of CPS-EIS based digital learning innovations. 

 

The contribution of this research lies in providing empirical evidence and clear 

instructional directions for the development of CPS-EIS e-modules that are aligned 

with classroom needs and 21st-century learning demands. The identified needs 

analysis results serve as an important reference for designing learning media that 

are not only technologically appropriate but also pedagogically relevant to support 

meaningful, collaborative, and contextual biology learning. Therefore, this study 

contributes both theoretically and practically to the development of innovative 

environmental learning media. Further research is recommended to evaluate the 

validity, practicality, and effectiveness of the developed e-module in improving 

students’ environmental literacy, critical thinking, and collaborative problem-

solving skills. 

 

 

References  

 

Amiro, A., Mariatun, I. L., & Sholeh, Y. (2023). Development of canva application 

learning media ncrease learning outcomes class X economic studies at 

SMAN 3 Bangkalan. Journal of Educational Sciences, 574–587. 

https://doi.org/10.31258/jes.10.1.p.48-59 

Ariadila, S. N., Silalahi, Y. F. N., Fadiyah, F. H., Jamaludin, U., & Setiawan, S. 

(2023). Analisis pentingnya keterampilan berpikir kritis terhadap 

pembelajaran bagi siswa. Jurnal Ilmiah Wahana Pendidikan, 9(20), 664-

669. https://doi.org/10.5281/zenodo.8436970 

Azaly, Q. R. (2022). Pengembangan media pembelajaran berbasis Microsoft Office 

Sway pada materi perubahan lingkungan untuk melatihkan kemampuan 

literasi sains siswa kelas X SMA. Berkala Ilmiah Pendidikan Biologi, 11(1), 

218–227. https://doi.org/10.26740/bioedu.v11n1.p218-227 

Bogaart, T. Van Den, & Ginkel, S. Van. (2026). How collaborative problem solving 

promotes higher-order thinking skills : A systematic review of design 

features and processes. Thinking Skills and Creativity, 59, 102001. 

https://doi.org/10.1016/j.tsc.2025.102001 

Dipuja, D. A., & Wahyuni, R. (2025). The effectiveness of the case method module 

in improving learning outcomes. Journal of Educational Sciences, 9 (3), 

1626–1637. https://doi.org/10.31258/jes.9.3.p.1626-1637 

Fitriandhini, D., & Putra, A. (2022). Dampak kerusakan ekosistem hutan oleh 

aktivitas manusia: Tinjauan terhadap Keseimbangan Lingkungan dan 

Keanekaragaman Hayati (Impact of Damage to Forest Ecosystems by 

Human Activities : A Review of Environmental Balance and Biodiversity ) 

3, 217–226. 

Fodouop, A. W. (2025). Teachers as environmental educators: Exploring 

perceptions and practices of green pedagogies in fostering eco-literacy. 

Journal of Applied Learning & Teaching, 8(1). 

https://doi.org/10.37074/jalt.2025.8.S1.5 



 Endah Pratiwi et al. / Journal of Educational Sciences Vol. 10 No. 5 (May, 2026) 858-869 

 

 

868 

Hatibu, H., Tati, A. D. R., & Pada, A. (2025). Tantangan guru dalam menerapkan 

pembelajaran IPS berbasis kontekstual di sekolah dasar: Studi Literatur. 

Pendas: Jurnal Ilmiah Pendidikan Dasar, 10(4), 355-366. 

He, S., Shi, X., Choi, T., & Zhai, J. (2023). How do students ’ roles in collaborative 

learning affect collaborative problem-solving competency ? A systematic 

review of research. Thinking Skills and Creativity, 50, 101423. 

https://doi.org/10.1016/j.tsc.2023.101423 

Huda, A., Irfan, D., Yulia, I., & Sukmawati, M. (2026). Development of learning 

media for photography elements based on Edpuzzle to facilitate learning in 

basic photography elements for vocational high school students. 

International Journal on Informatics Visualization, 10(1), 376–383. 

https://doi.org/10.62527/joiv.10.1.4037 

Kumar, V., Kumar, S., & Singh, R. (2024). Social sciences & humanities open 

environmental socio-scientific issues as contexts in developing scientific 

literacy in science education : A systematic literature review. Social 

Sciences & Humanities Open, 9, 100765. 

https://doi.org/10.1016/j.ssaho.2023.100765 

Lucas, B. (2022). Rethinking assessment in schools: Moving from a deficit to a 

strengths-based model. 46(1). 

Lysander, B., & Setiawan, T. (2025). Peran teknologi dalam pembelajaran: tinjauan 

sistematis, 1(1), 1–13. 

Mutia, T., Suharto, Y., Sahrina, A., Wahyudi, A., Atmaja, M. A. R., & Aprilia, R. 

(2025). Efektivitas e-modul interaktif berbasis project based learning 

terhadap kemampuan berfikir kreatif siswa. Geodika: Jurnal Kajian Ilmu 

Dan Pendidikan Geografi, 9, 42–51. 

https://doi.org/10.29408/geodika.v9i1.28193 

Nugroho, A. A., Sajidan, S., Suranto, S., & Masykuri, M. (2025). Enhancing 

students ’ argumentation skills through socio-scientific real-world inquiry : 

A quasi- experimental study in biological education. Journal of Pedagogical 

Research, 9(1), 337–362. https://doi.org/10.33902/JPR.202531979 

Organisation for Economic Co-operation and Development. (2023). PISA 2022 

results: Creative minds, creative schools. Paris: OECD Publishing. 

Patiño, A. (2023). Trends and research outcomes of technology-based interventions 

for complex thinking development in higher education : A review of 

scientific publications. Contemporary Educational Technology, 15(4). 

https://doi.org/10.30935/cedtech/13416 

Pertiwi, A. I., Rohmaningsih, F. N. E., Wahyuni, L., Putri, R. E., Putri, H. E., & 

Nugraha, A. (2025). Pengaruh strategi pembelajaran terhadap efektivitas 

pembelajaran PAI kelas IV SDN Ciwangi menggunakan SPSS. Sindoro: 

Cendikia Pendidikan, 15(6), 131-140. 

https://doi.org/10.9644/sindoro.v3i9.267 

Qomariyah, N., & Setiawan, R. (2022). Analisis Kebutuhan Pengembangan E-

Modul Biologi Pandemi. Inteligensi: Jurnal Ilmu Pendidikan, 5(1), 1-8. 

Radha, L., & Arumugam, J. (2023). Integrating the sustainable development goals 

(SDGs) in the curriculum and strengthening teacher training programs to 

align with NEP 2020. Shanlax International Journal of Education, 11(4), 

63-68. https://doi.org/10.34293/ education.v11i4.6302. 

Rosiana, Y., Syafii, W., Putra, R. A., & Futra, D. (2023). Effectiveness of e-module 



 Endah Pratiwi et al. / Journal of Educational Sciences Vol. 10 No. 5 (May, 2026) 858-869 

 
 

 

869 

circulation system based on 8E learning cycle on high school student’s 

critical thinking ability. Journal of Educational Sciences, 7(3), 434–441. 

https://doi.org/10.31258/jes.7.3.p.25p 

Setyarini, S., Salim, H., & Purnawarman, P. (2023). Higher-Order Thinking Skills 

(HOTS ) -based literacy media : An innovative learning strategy to promote 

the secondary students ’ social awareness. Forum for Linguistic Studies, 

5(2), 1–19. http://dx.doi.org/10.59400/fls.v5i2.1706 

Sugiyono. (2022). Metode penelitian kuantitatif, kualitatif, dan R&D. Bandung: 

Alfabeta 

Thaib, S. A. (2026). Pengaruh penerapan metode pembelajaran active learning tipe 

team quiz terhadap hasil belajar siswa pada mata pelajaran ekonomi kelas X 

di SMAN 01 Paguyaman Pantai Kabupaten Boalemo. Jurnal Pendidikan 

Ekonomi (Jurkami), 11(1). 

http://jurnal.stkippersada.ac.id/jurnal/index.php/JPE 

Tian, Z., Osman, K., & Centre, Q. A. (2025). Enhancing scientific argumentation 

skills in science education.  Foro de Educación, 23(1), 270-288. 

https://doi.org/10.14201/fde.23115 

Tjahyanti, L. P. A. S., & Sutama, G. R. (2024). Peran analisis kebutuhan dalam 

menciptakan sistem informasi yang responsif dan Berkelanjutan. 3(2), 1–8. 

United Nations Educational, Scientific and Cultural Organization. (2021). 

Education for sustainable development: A roadmap. Paris: UNESCO. 

Yudistira, I., Awaliyah, S., & Rochmadi, N. W. (2025). Development of a green 

environment-based civic obligation module to Increase students’ awareness 

of the environment at Kepanjen National 1 Senior High School. Journal of 

Educational Sciences, 9(6), 5647–5661. 

https://doi.org/10.31258/jes.9.6.p.5647-5661 

Yuniarrosy, R. M., & Sugiyono, S. (2022). Cypriot journal of educational facilities 

and infrastructure. Jurnal Ilmu dan Riset Manajemen (JIRM), 17(2), 586–

600. 

Zahro, S. F., Amalia, S. N., & Oktaviani, R. T. (2024). Development of big book 

media based on augmented reality material on structure and function of plant 

parts for class IV SDN Tlogo 02 Blitar. Journal of Educational Sciences, 

8(4), 690–715. https://doi.org/10.31258/jes.8.4.p.690-715 

 

 

 

 

 

How to cite this article:  

 

Pratiwi, E., Prayitno, B, A., & Fatmawati, U. (2026). Teacher Needs Analysis 

as a Basis for Developing CPS-EIS Based E-Module in Environmental Change 

Learning. Journal of Educational Sciences, 10(5), 858-869. 


