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Abstract 

This study designed and developed a mathematics e-module to enhance 

numeracy skills among senior high school students. The research employed 

Analyse, Design, Develop, Implement, and Evaluate (ADDIE) model, including 

field observations, questionnaires, interviews, literature reviews, and numeracy 

tests. The results indicated that the Science, Technology, Engineering, and 

Mathematics (STEM) and Realistic Mathematics Education (RME)-based 

mathematics e-module is valid and falls within the good category. The e-module 

proved effective because its strong contextualization of materials and alignment 

with STEM-RME concepts enhance students' numeracy skills. Additionally, 

because it includes interactive features, such as instructional videos for 

conceptual understanding and interactive quizzes accessible through designated 

buttons, it actively engages students. These findings suggest that STEM-RME-

based e-modules can serve as an effective alternative learning resource, 

facilitating students' numeracy development and improving their overall 

mathematical competence. 
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1. Introduction 

Mathematics is essential for developing problem-solving and analytical skills, 

particularly in Science, Technology, Engineering, and Mathematics (STEM). 

However, many students struggle with numeracy, which is crucial for applying 

mathematical concepts in real life [1-6]. The Realistic Mathematics Education 

(RME) approach enhances mathematical understanding by emphasizing contextual 

learning [7, 8]. Integrating STEM and RME into an e-module can create an 

interactive learning experience that strengthens numeracy skills. Previous studies 

showed STEM-based learning for improving critical thinking and problem-solving 

by linking mathematics to real-world applications [7, 9-11]. Similarly, RME fosters 

conceptual understanding and engagement through meaningful contexts [12, 13]. 

While e-modules enhance self-paced and interactive learning, few studies integrate 

STEM and RME to develop e-modules specifically targeting numeracy skills in 

high school students. This study developed a STEM-RME-based mathematics e-

module to enhance numeracy skills using Analyse, Design, Develop, Implement, 

and Evaluate (ADDIE) model. Its novelty includes (i) unique integration of STEM 

and RME in a digital format, (ii) personalized and adaptive learning pathways for 

customized learning, and (iii) enhanced interactivity through an interactive 

application that provides instant feedback, guides problem-solving, and reinforces 

conceptual understanding. 

2. Literature Review  

Figure 1 illustrates the integration of STEM and RME in digital learning, which 

has gained significant attention. STEM education promotes interdisciplinary 

learning, problem-solving, and real-world applications [14-16], while RME 

emphasizes contextualized learning, enabling students to build mathematical 

understanding through realistic situations [17]. Combining these approaches in an 

e-module enhances numeracy skills, especially in secondary education. E-modules 

improve student engagement by offering interactive, multimedia-rich content that 

enhances conceptual understanding and motivation [18]. Research shows that 

STEM-integrated e-modules foster critical thinking and problem-solving [19], 

while RME-based teaching presents mathematics in meaningful contexts, 

improving real-life application skills [20-22]. The contextual approach of RME, 

combined with STEM’s practical applications, helps students connect 

mathematical concepts to real-world problems, deepening their numeracy skills. 

 

Fig. 1. The integration of STEM and RME in e-module development. 
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3. Method 

This study employed the ADDIE model, beginning with an analysis of teacher and 

student needs regarding the e-module. A literature review on STEM and RME 

principles was conducted, along with an evaluation of available technological 

resources. The findings from this stage informed the design of learning activities, 

ensuring alignment with the STEM-RME approach for effective numeracy skill 

development. Detailed information regarding concept of ADDIE is explained 

elsewhere [23]. 

4. Results and Discussion 

The STEM-RME-based mathematics e-module is designed based on teacher and 

student needs, ensuring that learning content aligns with objectives, 

contextualization, and interactivity for engaging independent learning. Teachers 

emphasize clear explanations, interactive features, and ease of implementation, 

while students require accessible, visually appealing content with relatable 

examples [24, 25]. 

Figure 2 outlines the e-module development flowchart, incorporating facts, 

concepts, principles, and assessment instruments adapted to STEM-RME learning 

activities. It presents materials using images, animations, videos, and quizzes, 

integrating interactive competency assessments for students, evaluated by teachers. 

E-modules function as self-learning materials, enhanced with video tutorials, 

animations, and interactive links for enriched learning [26, 27]. Features such as 

clickable buttons, linked resources, and input fields allow users to engage 

dynamically with the content [28, 29]. 

 

Fig. 2. The flowchart of e-module development. 

Table 1 shows validation results from five experts, with media experts rating it 

93.18%, pedagogy experts 90.54%, and material experts 89.58%. Teachers and 

students rated it 88.51% and 83.07%, respectively, placing it in the "Very Good" 

category with an overall validity of 88.98%, confirming its feasibility for 

implementation [30, 31]. 
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Table 2 illustrates the integration of STEM and RME principles into the e-

module, ensuring context, interaction, and feedback to support deep mathematical 

understanding [32-34]. This e-module transforms traditional learning by: (1) 

connecting real-world applications of numbers and mathematical symbols, (2) 

integrating STEM disciplines to improve data analysis and interpretation skills, and 

(3) promoting problem-solving through realistic, data-driven decision-making 

tasks [35, 36]. The RME approach ensures that problems are relevant, realistic, and 

applicable to STEM fields, bridging mathematics with real-world contexts [17, 37, 

38]. This study advances numeracy education, enriching previous research and 

contributing to innovative, multidisciplinary learning strategies. This study adds 

new information regarding mathematics education [39-43]. 

Table 1. Results of the e-module validation. 

No. Validator Percentage Criteria 

1 Material Expert  89.58% Very Good 

2 Pedagogy Expert 90.54% Very Good 

3 Media Expert 93.18% Very Good 

4 Teacher 88.51% Very Good 

5 Student 83.07% Very Good 

Table 2. Application of STEM-RME in e-module. 

No. E-Module View 

1 

 
E-module front page view 

 
Instruction Display 

2 

 
Start Button and Menu Page 

 
Concept Map Display 

3 

 
Discovery of the concept of 

quadratic equation through real 

contexts or scientific 

experiments. 

 
Use of technology to visualise and 

deepen understanding of quadratic 

function concepts 
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Table 2(Continue). Application of STEM-RME in e-module. 

No. E-Module View 

4 

 
Use of engineering phenomena 

as a context to understand the 

concept of equations and 

quadratic functions. 

 
Develop mathematical models to 

solve problems independently 

5 

  
Evaluation 

 
Competency Assessment for 

Numeracy 

5. Conclusion 

This study confirms the effectiveness of a STEM-RME-based mathematics e-

module in improving numeracy skills among high school students. By integrating 

STEM for real-world applications and RME for contextual learning, the e-module 

enhances critical thinking and problem-solving. Validation results from experts, 

teachers, and students confirm its high quality and feasibility. The interactive 

features, such as videos, animations, and quizzes, support independent learning and 

engagement. By linking mathematics with real-life contexts, the e-module 

strengthens data analysis, interpretation, and decision-making. These findings 

highlight the importance of STEM-RME integration, recommending broader 

implementation to enhance mathematical literacy in digital learning environments. 
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