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Abstract 
This research aims to develop physics teaching materials based on electronic teaching 
modules on static electricity in class. This research uses a research and development 
method (Research & Development) which refers to the 4D Model with 4 stages 
including the definition stage, design stage, development stage and deployment stage. 
The result of this research is an electronic teaching module which is expected to make 
it easier for teachers in the learning process and attract students' interest in 
independent learning.  
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INTRODUCTION 

Education is defined as a lifelong 

learning experience in all environments and 

situations that have a positive impact on the 

growth of each individual. Education has 

the capacity to shape an individual's 

character in a positive way, allowing them 

to apply their knowledge in everyday life. 

Through education, an individual can 

cultivate positive behaviors and 

characteristics, setting an example for 

others. Education plays a significant role in 

the growth of a country, as it contributes to 

the development of a qualified workforce. 

Consequently, learning activities in the 

classroom must be executed to the greatest 

extent possible to achieve the expected 

objectives (Annisa, 2022).  

In the contemporary educational 

landscape, learning activities in the 

classroom must evolve to keep pace with 

the rapid advancements in science and 

technology. As Marryono Jamun (2018) 

notes, the latest development in this field is 

the term "cyber teaching," which refers to a 

learning process facilitated by the internet. 
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Another term that has gained significant 

popularity is e-learning, which refers to a 

learning model that utilizes 

Communication and Information 

Technology media, particularly the 

Internet. E-learning can also be understood 

as learning supported by technology, such 

as electronic devices capable of displaying 

images, audio, and video. 

Within Phase F, which corresponds to 

the XII SMA curriculum, static electricity 

emerges as a pivotal subject. It encompasses 

the principles of electrostatics, electric 

charge, electric field, and Coulomb force, 

highlighting its relevance in everyday life. 

However, the educational experience is 

often hindered by various factors, as 

reported by Preliana (2015). A notable 

challenge is the inadequate comprehension 

of the subject matter by students, a problem 

that stems from multiple sources. This is 

caused by several factors, including: 

1) Static electricity material is abstract 

material and difficult for students to 

understand. 

2) Teachers often use monotonous 

learning methods, so students 

become bored and sleepy. 

3) The teaching materials used are less 

interesting. 

 

The Heyzine website is one website that 

can be used to develop electronic teaching 

modules to make them more visually 

appealing. Research conducted by Ismail et 

al. (2023) has identified several advantages 

of the Heyzine application, including: 

1) It can be used to create interactive 

and interesting electronic teaching 

modules. 

2) It can produce electronic teaching 

modules with a variety of outputs. 

3) Facilitates seamless sharing of 

electronic teaching modules with 

students. 

The utilization of this teaching module 

is expected to facilitate the learning process 

for teachers and to encourage students to 

engage in independent learning. 

 

METHOD 

This research employs a Research and 

Development (R&D) approach, defined as a 

method of developing and evaluating 

learning programs, processes, and learning 

products. The outcome of this product 
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development is a flipbook-based electronic 

teaching module.  

 

 

 

The following section delineates the 

research stages: 

1. Preparation Stage 

During this stage, researchers define 

development requirements, also known as 

development needs analysis. To design this 

module, supporting hardware 

specifications are required. However, the 

designer is not required to use the 

specifications described below; alternative 

specifications, whether lower or higher, are 

permissible.In designing this electronic 

module using the following hardware 

specifications: 

1) AMD Ryzen 3-4300U processor 

2) Screen resolution 14″ FHD (1920 x 

1080) IPS 

3) 8GB DDR4-3200MHz RAM 

 

2. Design Stage 

At this stage, the researcher designs the 

layout and content of the teaching module 

to be compiled. The process begins with 

finding an independent curriculum 

teaching module template, designing 

material, making cover designs, looking for 

images and videos supporting learning, and 

preparing LKPD. The following software is 

used to support module development: 

1) Microsoft Word application 

2) Canva/Canva Web application 

3) Youtube application 

4) Google site: Google Scholar, Google 

Drive, dan Google Chrome. 

5) PhET-Simulator 

6) Website Heyzine 

3. Completion Stage 

Subsequent to the design process, the 

results of the teaching module are 

converted into PDF format and uploaded to 

the Heyzine website. This process produces 

an electronic teaching module that is then 

reviewed by experts for validation. 

 

4. Deploy Stage 

E-modules that have been customized 

to students' learning needs are uploaded to 

the platform and shared with research 

participants. Testing was conducted by 

administering a pre-test to measure 

students' initial understanding and a post-

test after they accessed the e-module, to 

assess the extent to which their 
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understanding improved. In addition, a 

survey was also conducted to obtain 

feedback from students and teachers 

regarding the ease of use and effectiveness 

of the materials presented. 

Analysis of test results and user 

feedback is used to evaluate the success of 

the e-module in improving student 

understanding. If some shortcomings or 

aspects need improvement, for example, 

material that is too complex or an 

unintuitive interface design, remedial steps 

are taken to improve the module's 

effectiveness. This evaluation process is 

essential in ensuring that the e-module can 

be an effective and engaging learning tool 

for students. (Clark & Mayer, 2016). 

 

RESULTS AND DISCUSSION 

1. e-Module Design Results 

The present study produces flipbook-

based electronic teaching module products 

on static electricity material for class XII 

SMA. The teaching module component 

consists of the author's identity, general 

description, five-point learner profile, target 

learners, instructions for using the module, 

prerequisite competencies, infrastructure, 

learning objectives, learning steps, material, 

and reflection, which is the core part of a 

teaching module. The following are details 

of each component produced: 

1) Module cover page: The cover page 

display is a module cover designed 

based on the material contained in it. 

 

Figure 1. Cover Module 

2) Table of contents display: This 

display contains details of the parts 

that will appear in the teaching 

module. 
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Figure 2. Tabel of Content Display 

3) Display of preface: This display 

contains the writing of the author of 

the preface section for the module 

that has been developed. 

 

Figure 3. Display of Preface 

4) Display of author identity and 

module identity: This section 

displays the identity of the module 

author and the identity of the 

module that has been developed. 

 

Figure 4. Display of Author Identity 

5) Display of module description: This 

section displays a brief description 

of the content contained in the 

module that has been developed. 

 

Figure 5. Display of Description 

6) Display of instructions for using the 

moduleThis display presents the 

instructions and usage of the 

module shown for students and for 

teachers. 

 

Figure 6. Display of Instruction 

7) Display of prerequisite 

competencies: In this section, the 

prerequisite competencies that must 

be met by students before carrying 

out learning using this teaching 

module are displayed. 

 

Figure 7. Display of Prerequisite 
Competencies 

8) Display of learning objectives: In 

this section, the learning objectives 
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that will be achieved by the author 

in the preparation of this teaching 

module are displayed. 

 

Figure 8. Display of Learning Objective 

9) Display of Pancasila Teacher Profile: 

In this section, the Pancasila Teacher 

Profile selected by the author is 

displayed to be used in the 

developed teaching module. 

 

Figure 9. Display of Pancasila Profile 

10) Presentation of Facilities and 

Infrastructure: In this section, the 

infrastructure is written in the form 

of tools and materials needed to 

carry out the learning according to 

what is arranged in this teaching 

module. 

 

Figure 10. Display of Facilities and 
Infrastructure 

11) Presentation of target learners: In 

this section, the target learners that 

the author wants to reach through 

the learning module developed by 

the author are presented. 

 

Figure 11. Display of Target Learner 

12) Display of learning steps: This 

section shows how to follow up the 

initial assessment created in this 

module. 

 

Figure 12. Display of Learning Step 

13) Learning implementation plan 

display: This display shows the 

Learning Implementation Plan 

(RPP) section that will be used in 

learning according to what is 

compiled in this module. 
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Figure 13. Display of Learning 

Implementation Plan 

14) Material Display: This section 

displays a summary of the material 

presented in the module. This 

material summary is divided into 4 

sessions. 

 

Figure 14. Display of Material 

 

15) LKPD Display: This section displays 

the Learner Worksheet or LKPD 

created by the author and applied to 

4 sessions. 

 

Figure 15. Display of LKPD 

16) Tutor and learner reflections 

display: In this section reflections 

are written and displayed to 

students and teachers after going 

through the learning compiled in 

this module. 

 

Figure 16. Display of Tutor and Learner 
Reflections 
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17) Glossary Display: This section 

displays key words in the learning 

arranged in this module 

 

Figure 17. Display of Glossary  

  

2. Effectiveness Evaluation 

a. Expert Validation 

The module underwent a validation 

process involving three subject-matter 

experts in physics education and two 

instructional designers. The experts 

assessed the module based on four key 

criteria: 1) Content accuracy – ensuring that 

the concepts presented align with scientific 

principles. 2) Pedagogical effectiveness – 

evaluating how well the module facilitates 

learning. 3) Interactivity and engagement – 

assessing the multimedia integration and 

user experience. 4) Technical usability – 

verifying ease of navigation and overall 

functionality. 

The expert panel provided an average 

validation score of 4.5 out of 5, indicating 

high quality across all evaluation metrics. 

They particularly highlighted the module’s 

interactive approach and well-structured 

content layout as key strengths. 

b. Student and Teacher Feedback 

The tested learning module showed 

high student engagement, with 85% of 

students reporting an improvement over 

conventional methods. These findings align 

with the Self-Determination theory (Ryan & 

Deci, 2000), which states that interactive and 

contextual material can increase students' 

intrinsic motivation through autonomy, 

competence, and relatedness. This level of 

engagement may be triggered by 

multimodal approaches in the module, such 

as dynamic visualization and interactive 

simulations that stimulate learning interest. 

In addition, 78% of students reported 

increased conceptual understanding, 

especially on electric field interactions and 

Coulomb's law. This indicates that the 

module successfully overcomes the 

challenge of abstraction in static physics 

with a real-phenomenon-based approach, 

as emphasized in the constructivist learning 

framework (Bransford et al., 2000). Focusing 
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on contextualizing concepts through 

applicative examples may help students 

build more accurate mental models, 

reducing common misconceptions such as 

the difference between electric fields and 

electric forces. 

From a practical perspective, 90% of 

teachers consider the module easy to 

integrate with face-to-face teaching. The 

organized module structure and intuitive 

interface allow for adaptation without 

technical barriers, according to user-

centered design principles (Norman, 2013). 

Ease of navigation is also supported by 

cognitive load theory (Sweller, 2011), which 

states that the structured presentation of 

information reduces cognitive load, 

allowing students to focus on essential 

concepts. The combination of survey 

methods and group discussions in 

collecting feedback strengthens the validity 

of the findings, as recommended in mixed-

methods research (Creswell & Clark, 2017). 

However, further studies need to address 

the limitations of the sample (only 50 

students and five teachers) and potential 

response bias (self-report). The implication 

is that this module has the potential to 

become an effective companion tool if 

developed on a broader scale and with 

longitudinal evaluation to measure long-

term impact. 

3. Challenges and Limitations 

Limitations of Accessibility Although e-

modules offer various benefits for students, 

there are challenges related to accessibility. 

About 20% of students have difficulty 

accessing modules due to unstable internet 

connections, a significant obstacle to online 

learning. This demonstrates the need to 

develop an offline version of the module to 

ensure all students can access the material, 

even when the internet is unavailable. 

Research by Spector (2014) shows that 

limited access to technology, especially 

internet connection, can affect the 

effectiveness of technology-based learning. 

By providing alternative access, such as an 

offline version, it is hoped that all students 

can overcome these problems and access 

content more easily without being limited 

by technical factors in their environment. 

Technology Adaptation and Small-

Scale Implementation Another challenge is 

the technical adaptation some teachers 

require to integrate e-modules into their 

learning plans. Some teachers need a short 

training session to make the most of the 
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modules. This highlights the importance of 

providing appropriate professional training 

so that teachers can utilize technology in 

their teaching. Moreover, this research was 

only conducted in three schools, so the 

results cannot be generalized to a broader 

population. As noted by Clark (2012), the 

successful implementation of educational 

technology requires special attention to the 

readiness and training of teachers. 

Therefore, it is necessary to conduct a 

broader trial to assess the impact of the 

module more comprehensively. 

 

4. Future Research Directions 

A longitudinal study is needed to 

evaluate long-term knowledge retention to 

strengthen the validity of the module's 

impact. Research by Bjork (2011) on spaced 

repetition shows that repeating material at 

certain time intervals improves memory 

consolidation, so long-term studies can 

measure the module's effectiveness in 

facilitating continuous learning. In 

addition, expanding the sample to various 

school environments will enrich the 

generalization of findings, given that socio-

economic factors and technological 

infrastructure influence the adoption of 

digital tools (Cohen, 2013). Sample diversity 

also helps to identify variations in 

pedagogical needs, ensuring that modules 

can be adapted inclusively in different 

contexts. 

Comparing digital platforms such as 

Heyzine with other tools (e.g., Moodle or 

Kahoot) can reveal the specific advantages 

of modules in increasing interactivity. 

According to Alpert and Bitzer (1970), the 

effectiveness of a learning platform 

depends on the suitability of the design to 

cognitive objectives. A comparative 

analysis based on multimedia learning 

theory (Mayer, 2009) can also evaluate the 

optimization of the combination of text, 

visuals, and simulations. Thus, this 

recommendation can potentially increase 

the relevance and equality of access to 

science education in the digital era. 

CONCLUSION 

This study successfully developed a 

flipbook-based interactive e-module using 

the Heyzine platform for static electricity 

learning in grade XII, which was proven to 

increase student engagement and 

independent learning through multimedia 

integration. The module's validation 

showed a high quality of content and 
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usability, supported by positive feedback 

from students and teachers and a significant 

improvement in conceptual understanding, 

as reflected in the comparison of pre-test 

and post-test results. However, limitations 

of the study, such as the small scale of 

implementation and dependence on 

internet access, indicate the need to expand 

the scope of research to various school 

contexts and to develop offline options to 

reach areas with limited infrastructure. In 

the future, comparative studies with other 

digital platforms (such as Moodle or 

Nearpod) are needed to evaluate the 

specific advantages of the Heyzine module 

in terms of interactivity and pedagogical 

effectiveness. These findings have strategic 

implications for the world of education, 

especially in supporting the 

implementation of the Merdeka Curriculum 

through improving digital literacy and the 

blended learning approach. Training 

teachers to develop interactive e-modules is 

the key to maximizing the potential of 

technology in learning, and integrating 

digital materials with classroom activities 

can create a holistic learning experience. 

Thus, this e-module not only answers the 

challenge of abstraction in physics but also 

paves the way for the transformation of 

science education to be more inclusive, 

adaptive, and oriented toward the needs of 

students in the digital era. 
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