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Abstract: This research aims to determine the validity of the physics e-module 
for grade X Senior High School students. The type of research used is research 
and development (R&D) by adopting the ADDIE development model. The 
stages of the ADDIE development model consist of Analysis, Design, 
Development, Implementation, and Evaluation. Data analysis was conducted 
to assess the validity of the physics e-module in three aspects: media, content, 
and language. Validity was evaluated by six experts: two media experts, two 
content experts, and two language experts. The results of the validity test of 
the physics e-module obtained from media experts was 79% with the category 
"Valid", from content experts was 94% with the category "Very Valid", and 
from language experts was an average of 90% with the category "Very Valid". 
It can be concluded that the physics e-module is valid and suitable for use in 
physics learning for grade X Senior High School students. 
 
Keywords: ADDIE development model; E-module; Development; Physics 
learning 

  

Introduction  
 

The era of the Industrial Revolution 4.0 requires 
education to have various competencies to compete 
globally. Therefore, it impacts the education sector and 
students, necessitating the preparation of professional 
teachers to face these challenges (Safitri et al., 2022). 
Teachers are also required to utilize digital technology 
as an effective and innovative learning resource, as well 
as understand the characteristics and potential of 
students (Indira et al., 2020). This necessitates changes in 
education management to meet these challenges 
(Nunung et al., 2022). 

Education plays a crucial role in creating high-
quality and potential individuals in the broadest sense. 
Through education, a process of self-maturation occurs, 
enabling individuals to make decisions responsibly 
when facing problems. Considering the role of 
education, it is appropriate that this aspect receives 

attention from the government to enhance the quality of 
Indonesia's human resources and improve students' 
abilities (Nurfauziah, 2019). Physics, as one of the 
subjects in school, plays an important role in shaping 
students into quality individuals, as it provides a means 
of thinking to examine things logically and 
systematically (Susilawati, 2012). 

Efforts to enhance the quality of education in 
Indonesia (Irman et al., 2023) have become a government 
priority, including changes to the school curriculum. 
The introduction of the independent curriculum aims to 
elevate educational standards. The implementation of 
the Independent Curriculum seeks to address issues 
such as poor school management, which contribute to 
challenges in educational quality (Kamila et al., 2023). 
This curriculum reform, combined with an emphasis on 
higher-order thinking skills (HOTS), includes critical 
and creative thinking skills (Utami et al., 2019). 
Additionally, it highlights the need to improve the 
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HOTS levels of Indonesian students, as indicated by 
PISA results (Shoimah & Fatoni, 2023). 

Physics education encourages students to actively 
engage in problem-solving, investigation, and 
communication of natural processes and phenomena, 
enabling them to apply their knowledge in everyday life 
(Septyowaty et al., 2023). In the first semester of 10th 
grade, the topic of global warming is included. The 
researcher chose the topic of global warming because it 
is important for students to learn. Global warming is an 
environmental issue occurring worldwide and is 
currently a global concern. The threat to human life 
continues to increase due to global warming because of 
its direct impact on the living environment (Adibah, 
2017). Students find this topic challenging because they 

cannot directly observe the processes or natural events 
involved. This abstract nature makes it difficult for 
students to understand the material. 

To improve students' understanding, it is necessary 
to optimize learning to make it easier and more effective. 
Therefore, it is important for teachers to develop 
teaching materials and learning media to stimulate 
student engagement, attract student interest, and foster 

student innovation (Efendi et al., 2021; Nirmala et al., 
2022; Triliana et al., 2021). This aligns with the demands 
of the independent curriculum and the scientific 
approach currently implemented. Educators should 
utilize instructional materials and learning media to 
inspire students and improve their educational 
experiences. Furthermore, adopting innovative teaching 
concepts, such as student-centered approaches and the 
integration of digital tools, can significantly impact 
student participation and create a more effective 
learning process (Omeh & Olelewe, 2021). Additionally, 
innovative teaching methodologies in physical 
education have been linked to enhancing the 
effectiveness of physical education and creating a 
conducive learning environment (Ampa & Nurqalbi, 
2021). 

One of the alternative learning media that aligns 
with the demands of the independent curriculum and 
the Fourth Industrial Revolution is the electronic 
module (e-module). E-modules are electronic teaching 
materials designed for independent use, with each 
learning activity linked to a URL and enriched with 
instructional videos, animations, images, and audio to 
support the learning process of students (Adelia et al., 
2023). These digital resources meet the evolving needs of 
the educational landscape in the era of the Fourth 
Industrial Revolution, emphasizing the importance of 
digital skills and adaptive learning approaches 
(Alshaikh, 2022). 

E-modules are a type of digital teaching material 
used to support teachers and students in the learning 
process. In the context of physics education, e-modules 

serve as learning resources aimed at enhancing 
comprehensive learning and helping students achieve 
skills aligned with learning objectives. The use of e-
modules or electronic learning modules has been widely 
implemented in the learning process (Ataji & 
Sujarwanta, 2016; Hakiki et al., 2022; Sari et al., 2022; 
Shodiqin et al., 2016). By utilizing these e-modules, 
students can learn independently without teacher 
guidance, thereby reducing the amount of time spent on 
learning. 

E-modules can be accessed through various 
electronic devices such as computers, mobile phones, or 
tablets. E-modules have advantages as teaching 
materials compared to textbook-based materials. 
Rahmadhani et al. (2021) state that E-modules excel in 

two-way communication, which is useful for distance 
education or training, they are interactive, and their 
structure is clearer. Apart from improving student 
learning outcomes, students' responses to using E-
modules also provide valuable feedback. E-modules 
empower educators to be more creative and innovative 
in developing teaching media. 

Based on preliminary research data gathered 

through a questionnaire among 10th-grade students at 
SMA Negeri 5 Bukittinggi, the findings are as follows: 
62.5% of students find it difficult to understand the topic 
of global warming; 77.8% attribute the difficulty of 
global warming to complex concepts that are hard to 
grasp; and 72% of students have not yet experienced 
using e-modules created with the assistance of Flip PDF 
Corporate Edition. Additionally, 81.2% of participants 
agree on the development of e-modules for the topic of 
global warming. 

The results of observations conducted at SMA 
Negeri 5 Bukittinggi on July 24, 2023, during school 
learning activities for 10th-grade students indicated 
several findings. These included the observation that the 
learning process remains conventional, with physics 
teaching materials still primarily consisting of printed 
textbooks and worksheets. Limited classroom time 
prevents in-depth explanation of material and adequate 
practice. Diverse learning styles among students cannot 
be fully accommodated with conventional teaching 
methods, and learning assessments often fail to provide 
prompt and effective feedback. Moreover, the lack of 
technological integration in the learning process makes 
teaching methods less engaging and interactive. 
Another observed fact is that student learning outcomes 
have not yet reached proficiency. The Mid-Semester 
Exam results for 10th-grade students (Classes X E-4 and 
X E-6) in the 2022/2023 academic year for physics can be 
seen in Table 1. 

Based on the table 1, sourced from the teacher's 
grade book, the results of the Mid-Semester Exam in 
physics on the topic of global warming show the 
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following; For Class X E-4, 9 students achieved passing 
grades while 16 did not. In Class X E-6, 12 students 
passed and 13 did not. The average UTS scores for both 
classes are 61.92 and 64.96 respectively. These scores 
categorize as not meeting the Learning Objectives 
Achievement Criteria (KKTP) because the school's 
KKTP threshold is set at 75. 
 

Table 1. Summary of Average Mid-Semester Exam 
Scores for Students in Physics Subject Global Warming 
Topic 
Class Number of 

students passing 
Number of 

students not 
passing 

Average mid-
semester exam 

score 

X e-4  9 16 61.92 
X e-6 12 13 64.96 

 
Researchers have developed electronic modules 

that can be used on computers, laptops, tablets, and 
smartphones (Setyaningsih et al., 2023). One useful 
application for creating these modules is Flip PDF 
Corporate Edition. This software enables users to create 
page-flipping modules resembling books. Flip PDF 
Corporate Edition offers advantages such as animations, 

images, audio, video, and attractive symbols to enhance 
media resources and electronic modules. These 
electronic modules can be saved in various formats and 
accessed online or offline through electronic devices like 
computers and smartphones (Kusuma et al., 2023). 

The choice of Flip PDF Corporate Edition for 
creating e-modules is based on several important 
considerations. One key reason is its user-friendly 

interface, enabling developers to efficiently create 
learning materials without requiring deep technical 
expertise. This aligns with the importance of a 
systematic user-interface design framework for e-
learning systems, emphasizing user-centric design 
approaches (Das & Chatterjee, 2015). Additionally, the 
application can produce visually appealing and 
interactive e-modules that resemble physical books with 
realistic page-flipping features, expected to enhance 
students' interest and motivation in the learning process. 
Developing interactive e-modules aims to improve 
students' digital literacy abilities and engage them in 
independent problem-solving in subjects like 
mathematics (Wahyuni, 2023).  

 

Method  
 
The aim of this research is to evaluate students' 

abilities in learning physics regarding the concept of 
global warming which is presented in the physics 
learning E-Module which is intended for class X high 
school students. This type of research is included in the 
research and development (R&D) category, which is 

type of research that focuses on creating and testing 
product effectiveness, according to Sugiyono (2021). 
Research and development does not always produce 
products in the form of objects or hardware. The aim of 
this research and development is to create an e-module 
for physics learning for class X SMA. 

The design model used is ADDIE, the research and 
development steps of the ADDIE model are as shown in 
Figure 1. 

 

 
Figure 1. ADDIE model 

 
Analysis 

The development of electronic modules using the 
ADDIE model starts with the analysis stage, which 
includes analyzing the concept, students, and 
curriculum. This stage is crucial for understanding the 
needs of learners and the requirements of the 
curriculum. The analysis phase, being the first step in the 
ADDIE model, focuses on collecting information and 
data to guide the design and development stages that 
follow (Sumarni et al., 2019). 
 
Design  

Design is a plan that can provide a path, goals, and 
techniques for starting and completing a task. In this 
phase, product design is carried out. This is done by 
preparing various references, compiling a module 
framework, and designing a product concept. The e-
module development guide allows this e-module to 
incorporate elements of creative thinking skills. In this 
research, the author created a physics learning e-module 
based on the 2017 Department of National Education 
(Depdiknas, 2017). 

 
Development  

Transforming designs into electronic modules (E-
Modules) through creativity is a process known as 
product development. At this stage, the material content 
that was created at the design stage will be created and 
combined. After the preparation of the e-module draft is 
complete, the next stage is validity testing. To test the 
validity, a questionnaire was given and assessed by 6 
experts to see the validity of the product being 
developed. After the e-module is validated, if there are 
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revisions made by the validator then revisions will be 
made to improve the product created. 

 
Implementation 

The implementation stage is the concrete phase in 
creating the physics e-module that has been developed. 
In this research, the implementation stage involves 

product practice by teachers and students. At this stage, 
practical testing is carried out in small groups to 
evaluate the effectiveness of the physics e-module in the 
learning process. Teachers and students will fill out a 
questionnaire related to practicality, which includes 
statements regarding the performance of the e-module 
in the learning context. 

 
Evaluation  

Evaluation is carried out at this stage until the 
formative evaluation determines the need for revision. 
After evaluation by experts and physics lecturers at the 
implementation stage, three stages of data analysis were 
carried out: validity data analysis (material validation, 
media validation, and language validation). Validity 
data analysis is used for data in the form of criticism, 
suggestions and input from experts to be used gradually 
to improve product development (Sanjoyo et al., 2023). 

The instrument for assessing the validity of the 
physics learning E-Module was prepared using a Likert 
scale. The data resulting from the expert responses was 
analyzed using the following two steps, namely first 
adding up the total score of each expert for all indicators 
and secondly assigning a validity value. The validity 
value is sought using an equation to get the total average 
value for all criteria: (Arikunto, 2018). 

 

𝑉𝑎𝑙𝑢𝑒 =
𝑠𝑐𝑜𝑟𝑒 𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 
 𝑋 100%   (1) 

 
The criteria used to determine the validity of the 

physics learning E-Module are in Table 2. The validity 
analysis of the modules is performed use descriptive 
statistics, the results are presented in the form of graphs. 
The validation score becomes a limited value of 0 to 100. 
The classification of valid values used in this study 
ranges from 61 to 100 in the Valid and Very Valid 
categories. 
 
Table 2. Module Validation Categories (Riduwan, 2013) 
Percentage (%) Category 

0 – 20 Invalid 
21 – 40 Less valid 
41 – 60 Sufficiently valid 
61 – 80 Valid 
81 – 100 Very valid 

 

 

Result and Discussion 
 

Based on research that has been carried out 
regarding the development of physics learning E-
Modules, the results obtained in this research are 
validation values by experts. To obtain results that are in 
accordance with the research objectives that have been 
set, after validation by experts, revisions will then be 
carried out taking into account suggestions and input 
regarding the strengths, weaknesses and limitations of 
this product. 

The results and validation process of the physics 
learning E-Module will be explained as follows: 

 
Instrument Validation 

Instrument validation is carried out to show the 
achievement or success of a tool in measuring what it 
wants to measure. Instrument Validator by UNP 
lecturer, Faculty of Education, namely Prof. Daharnis., 
M.Pd, Kons. The validated instruments consist of 
Validity Instruments (Media, Material and Language), 
Teacher and Student Practicality Instruments. 

The description of the validation results of the 
Physics Learning E-Module Instrument can be 
summarized in Table 3. 
 

Table 3. Validation Results of the Instrument 
Aspects Assessed Validity Score Practicality Score 

Instructions for filling out 
the instrument sheet. 

4 4 

Statements made on the 
questionnaire. 

4 4 

The language used. 5 5 
Effective sentence usage. 5 5 
Sequence of statements on 
the questionnaire. 

5 5 

Amount 23 23 
Percentage 92% 92% 
Category Very valid Very valid 

 
The results of the validation questionnaire and 

practicality questionnaire were 92% and 92% 
respectively. The following graph displays the findings 
of the validation analysis of this research instrument as 
shown in Figure 2. 

 

 
Figure 2. E-module instrument assessment recapitulation 

graph 

92% 92%

80%

85%

90%

95%

100%

Validity Practicality
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E-Module Validation 

At this stage, the physics learning E-Module that 
has been developed is validated by the validator. 
Validation of the Physics Learning E-Module consists of 
media validation, material validation and language 
validation, each consisting of 2 validators. Material 
validation by Mr. Prof. Dr. Usmeldi, M.Pd and Mr. Dr. 

Fuja Novitra, media validation by Mrs. Dr. Ulfia Rahmi, 
M.Pd, and Mr. Dr. Nuridin Widya Pranoto, S.Pd., M.Or, 
, S.Pd., M.Pd, and language validation by Mr. Dr. Amril 
Amir, M.Pd and Mr Dr. Abdurahman, M.Pd. This 
validation aims to determine the quality of the Physics 
learning E-Module before testing in the field. The 
validity of the Physics learning E-Module is based on 
assessments from experts and validators. The following 
are the results of assessments from media experts, 
material experts and language experts: 

 
Validation by Material Experts 

The material expert in developing the physics 
learning E-Module is the Physics Lecturer at Padang 
State University, namely Mr. Prof. Dr. Usmeldi, M.Pd 
and Mr. Dr. Fuja Novitra. Material experts provide score 
assessments, criticism and suggestions for the Physics 
learning E-Module. The validity results of the Physics 
Learning E-Module Material obtained from the results of 
validator 1 were 96% and by validator 2 it was 93%, and 
both were classified in the "Very valid" category. 

The material used aligns with the Annual Teaching 
Plan (ATP) and the Teaching Plan (TP) for physics 
lessons in grade X of high school. The content on global 
warming is organized evenly across learning activities, 
supplemented with relevant images and videos at the 
end of each topic sourced from the internet or other 
applications, enhancing the presentation for students to 
better understand the subject matter (Riduwan, 2013). 
Moreover, allowing students to control video playback 
improves their comprehension, reinforcing the practice 
of enhancing physics lessons with pertinent images and 
videos (Dartini et al., 2022; Nisa et al., 2020). 

 
Validation by Media Experts 

The media expert in developing the physics 
learning E-Module is the Padang State University 
Educational Technology Lecturer, namely, Mrs. Dr. 
Ulfia Rahmi, M.Pd, and Health and Recreation Lecturer, 
Mr. Dr. Nuridin Widya Pranoto, S.Pd., M.Or. Media 
experts provide score assessments, criticism and 
suggestions for the Physics learning E-Module. The 
Validity Results of the Physics Learning E-Module 
Media obtained from the overall indicator results by 
validator 1 were 68% in the "Valid" category and by 
validator 2 the percentage value obtained was 91% in the 
"Very Valid" category. 

In accordance with the statement put forward by 
Resiani et al. (2015), the attractiveness of the physical 
appearance of a media greatly influences the learning 
process. The more attractive the appearance of the 
media, the more motivated students will be to learn, 
thereby influencing student learning outcomes (Pratama 
et al., 2022). 

 
Validation by a Linguist 

The media expert in developing the physics 
learning E-Module is the Indonesian and Regional 
Language and Literature Lecturer at Padang State 
University, namely, Mr. Dr. Amril Amir, M.Pd and Mr 
Dr. Abdurahman, M.Pd. The linguist provides an 
assessment. This assessment involves considering the 
appropriateness of the language, sentences, and 
suitability for the students, then the linguist provides a 
score, criticism and suggestions for the Physics learning 
E-Module. The results of the Validity of the Physics 
Learning E-Module Language obtained from the overall 
indicator results by validator 1 were 85.4% in the "Very 
Valid" category and by validator 2 the percentage value 
obtained was 96% also belonging to the "Very Valid" 
category and was worth trying.  

Based on the criteria for being highly valid, this 
rating was given by validators because the e-module 
includes a glossary, uses appropriate language in 
instructions, work steps, and lesson content that adhere 
to proper Indonesian language rules and the Enhanced 
Spelling System (EYD) Modified from Riduwan (2013). 
The language used is clear, easily understood by 
students, and communicative, The importance of using 
clear and easily understandable language in educational 
content to facilitate effective communication and 
student engagement (Boothe & Wickstrom, 2019). 

 
Table 4. Validity Assessment Recapitulation  
Assessment aspect Score Category 

Material 94.6 Very valid 
Media 79.3 Valid 
Languange 90.0 Very valid 

 
The graph showing the results of the validity 

analysis of the content, media, and language of the 
Physics E-Module can be seen in the Figure 3. Referring 
to the validity categories, the results of the validity 
assessment of the Physics E-Module show that the 
average scores from the two validators for each aspect 
are as follows: The content aspect received a score of 
94%, categorized as "Very Valid". The media aspect 
received a score of 79%, categorized as "Valid". The 
language aspect received a score of 90%, categorized as 
"Very Valid". In line with the research conducted by Ria 
& Nurfidah (2022; Sahjat et al. (2023; Sumarni et al. 
(2019), the results from several previous validations 
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conclude that the developed Physics E-Module falls into 
the "Very Valid" category. It is deemed appropriate and 
suitable to be used in terms of content, media and 
language for learning Physics for class X high school 
students. 
 

 
Figure 3. Graph of physics e-module validity test results 

 

Conclusion  

 
According to the validity results, the physics e-

module designed for grade X Senior High School 
students is considered valid in terms of media, content, 
and language aspects. This e-module, created using the 
Flip PDF Corporate Edition application, can serve as a 
learning resource for physics lessons. A small group trial 
with users showed that the developed physics e-module 
is highly practical. Thus, the findings of this study can 
be used as a reference for evaluating e-modules as a 
product of physics education development. 
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