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	This study aimed to develop an interactive e-module based on Book Creator to improve elementary school students’ numeracy skills on the topic of ordering fractions linked to green economy practices, while simultaneously fostering early awareness of sustainability. The research employed a Research and Development (R&D) approach using the ADDIE model through the stages of needs analysis, design, development, implementation, and evaluation. The e-module was developed with textual content, illustrations, videos, audio narration, and interactive activities that connect fraction concepts with environmentally friendly practices, such as energy conservation and waste management. Expert validation results showed the e-module achieved a feasibility level of 97.9%, categorized as “Highly Feasible” in terms of content, media, and language aspects. A small-scale trial with fifth-grade students demonstrated a significant improvement in numeracy skills, evidenced by an N-gain score of 0.597, into the medium category. Student response questionnaire results, which averaged 88.6%, indicating a “Highly Feasible” category. The development of this Book Creator-based e-module aligns with Piaget’s cognitive development theory and Vygotsky’s sociocultural theory, both of which emphasize the importance of visual aids and social interaction in building understanding of abstract concepts. These findings confirm the effectiveness of digital media for contextual numeracy learning and make a valuable contribution to the development of innovative learning resources relevant to 21st-century challenges and supportive of sustainable education goals. Further research is recommended to involve larger samples and longer intervention periods to validate the long-term effectiveness of this e-module.
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INTRODUCTION
 The 21st century requires students not only to master numeracy skills but also to develop an awareness of the importance of sustainable green economy practices. Numeracy skills are essential foundational abilities for understanding and solving everyday problems involving numbers, data interpretation, and logical reasoning, which serve as crucial tools for lifelong learning and active participation in society (O’Flaherty & Liddy, 2018; Kopnina, 2020). Meanwhile, green economy awareness refers to students’ understanding of environmentally friendly and sustainable economic practices, emphasizing the importance of green skills as key competencies to support sustainable development and prepare a generation capable of addressing global environmental and economic challenges (Pavlova, 2019; Murga-Menoyo, 2014; Da Matta et al., 2025). The integration of numeracy skills and green economy awareness in education becomes a strategic step to support the achievement of the Sustainable Development Goals (SDGs) through contextual learning relevant to the challenges of the 21st century.
[bookmark: _GoBack]However, in Indonesia, elementary school students’ numeracy abilities remain relatively low. This is reflected in various studies that highlight students’ limited numeracy literacy and low mathematical thinking skills, which are essential for facing 21st-century challenges (Farida et al., 2023; Yetti, 2024). Recent assessments indicate that many elementary students struggle to solve numeracy problems of medium to high complexity, underscoring the need for innovative pedagogy and more contextualized learning approaches (Sari et al., 2024). Furthermore, the integration of green economy concepts and sustainability values into elementary education remains very limited, even though fostering this awareness from an early age is crucial to shaping attitudes and behaviors that support sustainable living (Pratiwi et al., 2025; Satriawan et al., 2025). Research shows that strengthening numeracy combined with sustainability education is an effective strategy for equipping students to address global environmental and economic challenges.
One potential solution to improve numeracy skills and sustainability awareness in elementary students is the use of interactive digital learning media that present numeracy concepts in contexts relevant to environmental and green economy issues. Various studies have shown that using interactive digital media in mathematics education can transform classrooms into more dynamic and engaging spaces, supporting deeper understanding of numeracy concepts (Engelbrecht et al., 2020; Hwa, 2018). Additionally, technology-based gamification approaches have proven effective in instilling environmental awareness in elementary students (Ricoy & Sánchez-Martínez, 2022). Collaborative digital book design has also been utilized to integrate mathematics content with environmental education, opening up significant opportunities for platforms like Book Creator to be used as interactive e-modules supporting numeracy learning based on sustainability (Daskolia et al., 2018; Milman & Carlson-Bancroft, 2014). However, research specifically focused on developing interactive e-modules using Book Creator to enhance numeracy skills while simultaneously instilling green economy awareness in elementary students remains very limited, highlighting the need for innovative future research in this area.
This study aims to develop an interactive e-module based on Book Creator that can improve numeracy skills and green economy awareness in elementary school students. The development was carried out using the ADDIE model (Analysis, Design, Development, Implementation, Evaluation) to ensure the validity, practicality, and effectiveness of the resulting product. Through this research, it is expected that an innovative learning resource will be produced that not only improves the quality of mathematics instruction but also fosters students’ concern for the environment and sustainable economic development from an early age.
METHODS 
This study employed a Research and Development (R&D) approach using the ADDIE development model (Analysis, Design, Development, Implementation, Evaluation). This model was selected because it offers a systematic sequence of stages to design, develop, and evaluate learning products, resulting in instructional media or materials that are valid, practical, and effective. Various studies have demonstrated that consistent application of the ADDIE model can enhance the quality of learning through the development of e-modules, interactive media, and innovative learning models, which have been proven to significantly improve students’ problem-solving abilities, creativity, and critical thinking skills (Rahayu et al., 2020; Pramono & Lestari, 2021; Febrianto et al., 2023; Hidayat & Putra, 2022; Setiawan & Mustaji, 2020). The development process of the e-module using the ADDIE model is illustrated in Figure 1.

2.1 Research Design
This study utilized a Research and Development (R&D) approach with the ADDIE development model, consisting of five main stages: Analysis, Design, Development, Implementation, and Evaluation. The ADDIE model was chosen because it provides systematic steps to produce learning products that are valid, practical, and effective.
The research procedure began with the analysis stage, which involved identifying students’ needs, difficulties in learning numeracy, and opportunities to integrate green economy content into lessons. This stage aimed to obtain a clear picture of the current state of numeracy instruction in the classroom and the relevance of applying green economy concepts. Next, in the design stage, the researcher developed the e-module plan, including the content framework, storyboard, and selection of numeracy material contextualized with the theme of the green economy. The development stage was then carried out by creating the e-module using the Book Creator application. The e-module was designed to integrate text, images, videos, and interactive elements to support students’ active engagement in learning.
In the implementation stage, the developed e-module was tested in a limited trial with fifth-grade students to evaluate its practicality and to gather students’ responses to the media. Finally, in the evaluation stage, formative evaluations were conducted through expert validation by content and media specialists, as well as by measuring the effectiveness of the e-module through pretest and posttest numeracy assessments to determine students’ improvement after using the e-module. The complete research flow using the ADDIE model is illustrated in Figure 1.
The e-module content covered the topic of ordering fractions, contextualized with examples of daily activities related to green economy practices, such as saving electricity, waste management, and efficient water use. The research instruments included expert validation sheets for content and media, student response questionnaires to assess the practicality of the e-module, and numeracy tests in the form of pretest and posttest questions.
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Figur 1. ADDIE Proces

2.2 Population and Sampling Technique
The subjects of this study were fifth-grade students at an elementary school in Bogor City, Indonesia. The fifth grade consisted of three parallel classes: 5A, 5B, and 5C. This study involved the mathematics teacher, three experts, namely a content expert and a media expert, who were responsible for validating the developed e-module, as well as two evaluation experts who validated the numeracy test instruments contextualized with green economy awareness.

2.3 Data Collection Instruments
Data collection was conducted in three ways: first, expert validation of the content and appearance of the e-module; second, student response questionnaires administered after using the e-module; and third, numeracy tests given before and after the use of the e-module. The test items designed to measure learning outcomes were developed through validation by evaluation experts and aligned with the requirements of PISA-type numeracy questions, which include three cognitive levels and three cognitive domains: understanding, application, and reasoning. Qualitative data from expert validation and student questionnaires were analyzed descriptively, while quantitative data from the pretest and posttest results were analyzed using gain score analysis to determine the improvement in students’ numeracy skills after learning with the e-module.

2.4 Expert Validation
The developed e-module was validated by three experts: a lecturer in Primary School Teacher Education (PGSD) as the content expert, a lecturer in Computer Science as the media expert, and a lecturer in Indonesian Language and Literature Education as the language expert. Each expert assessed the product using a structured evaluation rubric that included criteria such as content accuracy, appropriateness for students’ developmental stages, visual appeal, interactivity, and practicality of e-module use. The evaluation rubric employed a 4-point Likert scale, ranging from 1 (not appropriate) to 4 (highly appropriate). The scores obtained, along with qualitative feedback from the experts, were used as the basis for revising the e-module to improve its quality before conducting the trial with students.

2.5 Product Revision and Testing
Based on the feedback from the experts, the e-module was revised to improve clarity, student engagement, and alignment with the cognitive and emotional development levels of elementary school children. After the revisions, a small-scale trial was conducted involving a limited number of students and teachers to assess the practicality and effectiveness of the product. Observations during the use of the e-module and feedback from the teachers were then analyzed to determine whether further refinements were necessary before implementing the e-module on a broader scale.

FINDINGS AND DISCUSSION 
3.1 Needs Analysis
Based on the results of observations and interviews with teachers and students in the fifth grade at Julang Public Elementary School, several main problems in numeracy learning were identified. These included students’ low understanding of abstract mathematical concepts such as fraction operations and data interpretation, which were caused by monotonous teaching methods and the use of conventional learning materials that were uninteresting and not contextualized to everyday life. The mathematics teacher stated that the curriculum used is the Merdeka Curriculum. However, the mathematics learning materials in this curriculum have not yet been integrated with green economy themes, so numeracy instruction does not yet support the cultivation of environmental sustainability awareness. Audience analysis revealed that the fifth grade consists of three parallel classes, with class 5A having 27 students (10 girls and 17 boys) with varying levels of mathematical understanding: 7 students were classified as very good, 8 as good, 11 as fair, and 1 student requiring special assistance. The majority of students have an audio-visual learning style, indicating the need for instructional media that presents material using images, videos, or animations. In addition, there is one student with special needs diagnosed with Attention Deficit Hyperactivity Disorder (ADHD), who requires interactive learning materials to help maintain focus during learning activities. Based on these findings, a clear and measurable learning objective was established: students are expected to solve fraction problems with a minimum accuracy rate of 80% after participating in learning activities using the developed Book Creator-based e-module.
2.2 Product Design and Development
The design of the interactive e-module based on Book Creator in this study was developed by referring to pedagogical principles aligned with the applicable curriculum and by utilizing digital technology innovations to support numeracy skills and instill green economy awareness among elementary school students. The e-module design considered the cognitive, emotional, and developmental characteristics of elementary school students, recognizing that they generally learn more effectively through concrete visual and auditory experiences. Therefore, the e-module was designed to provide a multisensory learning environment that combines text, images, videos, and interactive activities, encouraging active engagement and enhancing the understanding of numeracy concepts within the context of green economy practices. The development of content and the user interface was carried out collaboratively by a team consisting of elementary mathematics teachers, green economy subject matter experts, graphic designers, and digital media developers to ensure that the resulting e-module is educational, visually appealing, developmentally appropriate, and supports numeracy learning objectives integrated with sustainability values.
· The development process of the interactive e-module based on Book Creator in this study involved several key components:
· Storyboard, which served as a blueprint to align numeracy learning objectives with the content flow and ensure the integration of the material with the green economy theme so that students can understand mathematical concepts through contexts relevant to sustainable practices. The storyboard included page-by-page layouts, the sequence of material delivery, and the placement of interactive elements to be used in the e-module.
· Visual and audio components, including colorful illustrations appropriate for elementary school age, short videos depicting examples of environmentally friendly activities, audio narration to aid understanding of the steps to solve problems, and simple sound effects to increase student engagement.
· Practice questions, designed in the e-module to align with the types of questions used in PISA and Indonesia’s Minimum Competency Assessment (AKM) for numeracy, namely multiple-choice, complex multiple-choice, true-false, and limited-response questions, allowing students to practice with question formats similar to national standard assessments. Additionally, the e-module included reflective activities that encouraged students to connect numeracy material with environmentally friendly actions in their daily lives. All these elements were designed to reinforce concept understanding, promote active engagement, and develop students’ numeracy skills through enjoyable repetition.
The digital development stage of the e-module was carried out using Canva for layout and design, due to its flexibility and ease of use, especially for creating child-friendly visual elements. The e-module design was made engaging with contextual illustrations linking numeracy material to environmentally friendly activities, thus supporting the cultivation of green economy awareness among elementary school students. Once all content was completed, the e-module was converted into an interactive format using the Book Creator platform, which allows intuitive navigation and the integration of interactive media such as videos, animations, and practice exercises. The final e-module product was designed in A4 format for easy access and print compatibility if needed. Bright color schemes were used to attract students’ attention, while the selection of dyslexia-friendly and easy-to-read fonts ensured readability for all students, including those with reading difficulties. Appealing illustrations relevant to environmental themes were intentionally added to increase learning engagement. Additionally, audio narration was included in key sections to support the understanding of students who are still at early reading stages, ensuring that all students, regardless of literacy level, can effectively access and comprehend the material. These thoughtful design choices aimed to create an enjoyable learning experience, support numeracy skills, and foster students’ awareness of the importance of green economy practices in everyday life.
2.3 Validation Process 
2.3.1 Validasi e-modul
The e-module validation process was carried out by involving three experts: a media expert, a content expert, and a language expert, to ensure the quality of the product from various aspects. The structured rubric applied in the e-module validation process included several important evaluation criteria covering the media, content, and language aspects.
· For the media aspect, the criteria assessed included usability, or the ease of use of the e-module by students; an intuitive navigation system; visual design, including the quality of illustrations, color schemes, and layout appropriate for elementary school students’ age; compatibility with various devices; accessibility for all students, including those with special needs; and the module’s capability to support self-instructional learning.
· For the content aspect, the rubric assessed the completeness and coherence of the material (self-contained), the ability of the e-module to function independently without relying on other sources (stand-alone), the adaptability of the material to accommodate differences in students’ abilities (adaptive), and ease of use (user-friendly).
· For the language aspect, the criteria evaluated included clarity in delivering the material, the communicative level of the language so that it is easily understood by students, and compliance with proper Indonesian language conventions.
The assessment rubric used a 4-point Likert scale ranging from 1 (not appropriate) to 4 (highly appropriate), and included a comment section where experts could provide qualitative feedback as a basis for revising the product before conducting a limited field trial. Each criterion in the validation rubric was rated using the same 4-point Likert scale. The validation results showed that the experts gave an average score of 97.9%, classifying the e-module in the “Highly Feasible” category. The content expert evaluated that the e-module content was highly aligned with the objectives of numeracy learning and effectively linked fraction material with the green economy theme, thereby enhancing students’ understanding of mathematical concepts within a sustainability context. The media design expert highlighted the strengths of the e-module in its use of colors, illustrations, and attractive layouts, which were considered very effective in capturing and maintaining elementary students’ attention. However, the expert also suggested improvements to visual balance by refining the symmetry of layout components and adjusting the spacing between elements to optimize readability and learning comfort. Meanwhile, the language expert emphasized the need to simplify sentences that were still too long or complex, and to use more communicative and familiar vocabulary for elementary students, so that the instructions and explanations in the e-module could be understood independently with minimal guidance from teachers or adults.

2.3.1 Test Validation

The test instrument used in this study consisted of mathematics questions designed according to the types of PISA questions. In Indonesia, PISA-type questions have been adapted into questions for assessing national numeracy skills through the Minimum Competency Assessment (AKM). The mathematics questions developed focused on the topic of ordering fractions for fifth-grade students. The test consisted of 2 multiple-choice questions, 3 complex multiple-choice questions, 3 true-false questions, and 2 short-answer questions. The use of varied question types aimed to familiarize students with AKM numeracy questions and, globally, with the PISA question format. A characteristic feature of PISA or AKM numeracy questions is the use of contextual scenarios. Therefore, in constructing the test, the contexts used were related to the green economy, including topics such as waste recycling, electricity usage, energy conservation, paper consumption, renewable energy use, plastic bottle usage, and urban greening programs.
The criteria used in the test validation included adherence to item-writing guidelines, alignment with the subject matter domain, and the presence of novelty in the questions. Validation was carried out by two experts: one evaluation expert and one elementary mathematics expert. The data from the validation process were tabulated and subsequently analyzed using Aiken’s V formula (Azwar, 2012; Retnawati, 2016). The calculated validity scores were then compared against the predetermined criteria, which classified items as highly valid, valid, less valid, or invalid. The validation results indicated that the numeracy test instrument contextualized with green economy themes fell into the “Valid” category, as presented in Table 2.
.
Table 1. Tes Validation
	Question Type
	Number of Items
	Aiken’s V Value
	Description

	Multiple Choice
	3
	0,83
	Highly Valid

	Complex Multiple Choice
	2
	0,67
	Valid

	True-False
	3
	0,83
	Highly Valid

	Limited Essay
	2
	0,67
	Valid

	Total/ Average Overall
	10
	0,75
	Valid



3.4 Implementation
At the implementation stage, the researcher conducted a direct classroom trial of the Book Creator-based e-module to evaluate its practicality and students’ engagement in numeracy learning with a green economy theme. The implementation was carried out in three classes, namely fifth-grade classes at SDN Julang. The mathematics teacher led the lesson using the selected topic, ordering fractions, which is a relevant numeracy topic that often poses difficulties for students. The implementation was conducted in April 2025. 
3.5 Evaluation
Before using the e-module, students took a pretest consisting of 10 questions designed to measure their basic understanding of numeracy material on the topic of ordering fractions and its relation to green economy concepts, such as scenarios involving energy conservation or waste management linked to numerical problems. After the e-module was used in classroom learning, they were given an evaluation tool in the form of AKM-type questions. These questions served as the test instrument to determine the effectiveness of the e-module’s use. The calculation results of the N-gain from the pretest and posttest for each class showed that class 5A achieved an N-gain of 0.56, class 5B achieved an N-gain of 0.61, and class 5C achieved an N-gain of 0.62. The detailed results can be seen in the following table 2.



Table 2. N-gain Data for e-Module Implementation
	No.
	Class
	N-gain
	Category

	1.
	5A
	0,56
	Medium

	2.
	5B
	0,61
	Medium

	3.
	5C
	0,62
	Medium

	Average
	0,597
	Medium








After the evaluation was completed, students were given a response questionnaire. The students filled out the response instrument provided. Based on the calculations, which were then converted using the conversion table, the student response questionnaire results showed scores of 89% for class 5A, 90% for class 5B, and 87% for class 5C. These results indicate that, according to the students, the e-module is highly feasible.. 
Table 3. Data on Student Response Questionnaire Results
	No.
	Class
	Response Questionnaire
	Kategori

	1.
	5A
	89%
	Highly Feasible

	2.
	5B
	90%
	Highly Feasible

	3.
	5C
	87%
	Highly Feasible

	Average
	88,6%
	Highly Feasible











In addition to the quantitative improvement, qualitative observations during the trial revealed a high level of student engagement. Students appeared enthusiastic and curious while exploring the features of the e-module, such as illustrative videos, interactive animations, and engaging practice exercises. Some students initially required guidance in using the digital devices, especially those who were not yet familiar with operating computers, but after brief instructions, they quickly adapted. By the second activity, most students were able to operate the e-module independently, navigate between pages, listen to explanatory narration, and confidently answer practice questions.
Students responded positively, particularly to the videos and contextual animations depicting environmentally friendly activities, such as sorting waste, conserving water, and avoiding electricity waste. For example, in one interactive activity, students were asked to select the correct answer in a story problem about energy conservation, and the majority successfully chose the right response after watching the video and listening to the audio explanation. Teachers also noted an improvement in students’ ability to recall the steps for solving fraction problems contextualized with daily activities, as observed during class discussions following the trial.
These results indicate that the e-module not only facilitated students’ understanding of numeracy material but also encouraged active participation, which is a critical factor in elementary education. The integration of visual, auditory, and kinesthetic learning modes in the e-module helped bridge the gap between abstract mathematical concepts and concrete experiences, enabling students to grasp the material more deeply. These findings confirm the potential of the interactive Book Creator-based e-module as an effective learning medium to enhance students’ numeracy skills while simultaneously instilling awareness of green economy practices from an early age.

Discussion

The findings of this study indicate that the interactive e-module based on Book Creator significantly improved students’ understanding of numeracy material, particularly on the topic of ordering fractions contextualized with green economy practices. This was evidenced by the observed effect of the e-module’s use, with an N-gain score of 0.597, which falls into the medium category. These results are consistent with the study by Mamolo (2022), which showed that mobile-based interactive digital media significantly enhances students’ engagement and understanding in mathematics learning. Other studies have also supported that learning designs integrating numeracy with sustainability education, such as those by Rico et al. (2021) and Caridade (2024), are effective in fostering early awareness of environmental issues through contextual learning activities. Moreover, innovatively designed digital media have been proven to support the achievement of 21st-century competencies by connecting numeracy literacy and sustainability awareness within a unified learning experience (Türkeli & Schophuizen, 2019; Demidov et al., 2020). The combination of text, images, videos, and interactive elements in the e-module developed in this study provided an immersive and enjoyable learning experience, helping students connect fraction concepts to real-life practices such as energy conservation and waste management, while fostering early awareness of the importance of green economy practices.
The findings of this study are also theoretically grounded in developmental psychology. The learning design was based on Piaget’s theory of cognitive development, particularly the characteristics of the preoperational stage (ages 2–7), where children learn most effectively through symbolic play, visual aids, and concrete examples (Piaget, 2018). By integrating visual illustrations, animations, and audio narration, the developed interactive e-module successfully translated abstract numeracy concepts related to green economy practices into concrete learning experiences appropriate to the students’ cognitive development stage, as supported by previous studies (Mamolo, 2022; Rico et al., 2021).
Additionally, Vygotsky’s sociocultural theory emphasizes the importance of scaffolded learning and social interaction in knowledge construction (Vygotsky, 2019). This was reflected in the collaborative learning environment created during the e-module sessions, where teachers provided guidance and students engaged in discussions and joint problem-solving, reinforcing the social dimension of learning (Caridade, 2024; Demidov et al., 2020). Although parental involvement was still limited in this trial, the design of the interactive e-module has great potential for home-based learning, enabling parents to take a more active role in supporting the development of numeracy and awareness of sustainable practices.
Despite the promising findings, this study has several limitations. The small sample size and implementation at only one elementary school limit the generalizability of the results. Future research should involve larger samples and more diverse schools to validate the broader applicability of the e-module (Sari et al., 2024). Additionally, the short intervention duration restricts conclusions about long-term retention of numeracy knowledge and awareness of green economy practices. Longitudinal studies are needed to ensure that these initial learning gains can be sustained over time.
Another limitation is that some students were unfamiliar with using digital media. Several participants required additional assistance to navigate the e-module interface, indicating the need for more intuitive design features or introductory tutorials for first-time users, as suggested in digital media research in elementary education (Febrianto et al., 2023). Future versions of the e-module should include simple initial guides or interactive audio tutorials to facilitate independent use, especially in schools with low technology integration.
Despite these limitations, the positive learning outcomes and high student engagement observed during the trial indicate that this interactive e-module is a promising learning tool that can be widely implemented for environmentally conscious numeracy education in elementary schools. Its digital format allows for easy distribution, efficient content updates, and broader access, making it suitable for use both in the classroom and for reinforcement at home. The potential for involving parents also enhances the impact of this e-module, encouraging shared responsibility in nurturing sustainability awareness and numeracy skills from an early age.
In conclusion, this study makes an important contribution to developing empirical evidence supporting the integration of technology in elementary education, particularly in the context of education for sustainable development. The interactive e-module developed in this study not only improved numeracy understanding but also supported the development of essential skills and student confidence in facing environmental challenges. With further refinement and wider implementation, this tool has great potential to help shape a generation that is more environmentally aware and numerate from an early age.
CONCLUSION 
This study demonstrated that the interactive e-module based on Book Creator significantly improved students’ numeracy understanding on the topic of ordering fractions integrated with green economy practices. This was evidenced by the observed effect of the e-module’s use, with an N-gain score of 0.597, which falls into the medium category. These findings are consistent with previous research supporting the effectiveness of interactive digital media in enhancing student engagement, motivation, and understanding in numeracy learning and sustainability education (Mamolo, 2022; Rico et al., 2021; Caridade, 2024; Colibaba & Gheorghiu, 2025; Rogget et al., 2024). The e-module design, which combined text, images, videos, and interactive elements, effectively translated abstract numeracy concepts into concrete learning experiences appropriate for students’ cognitive development stages. This supports Piaget’s (2018) theory on the importance of concrete learning for elementary-aged children, as well as Vygotsky’s (2019) sociocultural theory emphasizing the role of teacher guidance and social interaction in building understanding (Linberg et al., 2025; Besser et al., 2024). Expert validation results showed the e-module achieved a feasibility score of 97.9%, categorized as “Highly Feasible” in terms of content, media, and language aspects. Observations also revealed high student engagement, with students becoming increasingly enthusiastic about learning through the interactive e-module. This was reinforced by student response questionnaire results, which averaged 88.6%, also categorized as “Highly Feasible.”
Despite these positive outcomes, this study has several limitations, including the small sample size, short intervention duration, and limited initial student skills in using technology, as also reported in similar studies highlighting the need for improved interface design to make digital learning tools more intuitive for children (Besser et al., 2024; Linberg et al., 2025). Future research should involve larger samples, longer intervention periods, and the development of onboarding features that facilitate easier navigation for students to further enhance the effectiveness of this e-module. Overall, this interactive e-module shows strong potential as an effective learning medium to improve numeracy skills while fostering early awareness of green economy practices, supporting the achievement of education for sustainable development goals in elementary schools.
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