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Abstract: This research is to develop E-module of STEM-PBL mater energy 
based science. The method used in development research was adapted from 
the RnD method with the ADDIE model (Analysis, Design, Development, 
Implementation, and Evaluation). The data collection technique was in the 
form of a validated questionnaire for language experts, materials, media, and 
teachers responses.  E-module based Problem Based Learning contains five 
stages, namely; 1) orientation of students towards problems; 2) organizing 
students to learn; 3) guiding independent and group investigations; 4) develop 
and present the work; 5) analyze and evaluate the problem-solving process. In 
addition, the STEM in this e-module contains aspects of science, technology, 
engineering, and mathematics. The results of validation were, a percentage of 
96.67% for language validation, a percentage of 95.00% for material validation, 
and a percentage of 96.00% for media validation, both of which were classified 
as very valid. Based on these results, it can be concluded that E-module based 
on STEM-PBL is feasible to be used in learning energy Materials. 
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Introduction  
 

Technology has had a significant impact on many 
areas, including education (Amin, 2023; Parveen & 
Ramzan, 2024). Along with the development of the 
digital era, providing an impact on learning (Pare & 
Sihotang, 2023). The phenomenon of rapid technological 
progress in the world can be seen from the challenges, 
environment, and technological innovation (OECD, 
2017).  

The use of digital technology in learning provides 
many benefits (Bernacki et al., 2020; Chu et al., 2024; 
Haleem et al., 2022). One of them uses an electronic 
module. Salfia (2021) mentioning that by adjusting the 
development of the era of teaching materials not only in 
the form of books but also can be taken from electronic 
module books (e-modules), making it easier for students 
to access various materials to be learned. E-modules 
presented in electronic format are not tied to place and 

time, making it easier for students to learn the material 
(Febriani et al., 2024; Muljo et al., 2024; Nurhikmah et al., 
2021; Wulandari et al., 2023). E-module is a digital and 
non-print teaching media that is systematically arranged 
and used for independent learning purposes, to develop 
students ' ability to learn to solve problems in their own 
way (Arnila, 2021; Gufran & Mataya, 2020; Manalastas 
& De Leon, 2021; Pratama et al., 2022).  

So far, many have developed with e-modules with 
several models of learning systems (Erdi & Padwa, 
2021). The use of e-modules based on Problem-Based 
Learning in Science Learning, will be more interesting 
and build students enthusiastic in learning. According 
to Dewi et al. (2022) stating that students are more 
interested and interested in learning using the Problem 
Based Learning (PBL) model, with this model students 
become motivated to learn.  

STEM (Science, Technology, Engineering, and 
Mathematics) on science learning in Indonesia has been 
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an interesting field for a decade (Astuti et al., 2023; 
Febriansari et al., 2022; Widiyatmoko & Darmawan, 
2023). STEM connects science, technology, engineering 
and mathematics with learning materials so as to 
develop critical thinking skills, creativity, literacy 
including scientific literacy (Hasanah et al., 2021). 
According to Tseng et al. (2013)  PBL combined with 
STEM education can result in meaningful learning 
through the systematic integration of knowledge, 
concepts, and skills (Arlinwibowo et al., 2021; Hasanah 
et al., 2021; Kandil, 2021; Smith et al., 2022; Widowati et 
al., 2021). 

Based on the results of observations in Islamic 
Elementary School Imama Semarang student response 
to the learning resources look less interested, because of 

the lack of pictures and too much writing on the 
material. Lack of interest and motivation to learn 
students who tend to listen, memorize, and copy the 
content of learning materials provided by teachers 
without finding meaning and understanding its 
application.   

Based on these problems, it shows that there is a 
need for improvement so that student’s scientific literacy 

can develop further. Energy matter and its 
transformation into one of the materials that require 
more attention. Energy change involves a variety of 
complex concepts and processes, which require 
students' ability to critically analyze, evaluate, and 
interpret information (Anindya & Suryanti, 2023).  
 

Method  
 
This study was conducted by the method of RnD 

(Research and Development), ADDIE development 
model. The ADDIE Model consists of five stages: 
analysis, design, development, implementation and 
evaluation (Khairani et al., 2023; Nur & Sundari, 2023; 
Rusni et al., 2023; Sulaeman et al., 2022; Zhang et al., 
2023). This research is only up to the stage of 
development that is at the stage of validity test (Karseno 
& Astawan, 2021). 
 
Analyze  

This analysis phase is the earliest activity carried 
out to identify information related to data sources and 
library sources, analyze learning resources and student 
characteristics during learning. The results of the 
analysis at SD Islam Imama showed that the need to 

strengthen scientific literacy. This can be seen from the 
lack of understanding of teachers about science literacy, 
lack of supporting materials in science literacy activities, 
so that the problem continues to be the lack of 
implementation of science literacy during learning. 
Students have not been given the strengthening of 
scientific literacy skills, as well as the use of smartphones 

that have not been optimally used in the student 
learning process. 
 
Design 

This design stage is necessary to design some of the 
elements needed in the manufacture of Learning media 
(Anafi et al., 2021). The stages carried out are developing 
content ideas, developing tasks and concepts and 
creating E-module storyboards. 
 
Development 

The activities carried out are creating visual 
content, graphics, recording videos, creating exercises 
(Gumulya, 2022). In this stage contains the following 
activities, 1) Create a sample for e-module design; 2) 
Develop an E-module that is tailored to the syntax of 
STEM-PBL. 

The entire content and design of the IPAS e-module 
is developed using the help of the Canva app. Then the 
module is converted into an electronic form of the 
module using the Heyzine application. 
 
Implementation 

At this stage, validation is carried out to three 
experts, namely media, language, and material experts. 
Validators use an instrument in the form of a 
questionnaire with five likert scales (1=very less, 2=less, 
3=Enough, 4=Good, and 5=Very Good) (Jayanti & 
Pertiwi, 2023). Instruments Giving scores using a Likert 
scale can be seen in Table 1. 

 
Tabel 1. Interpretation Criteria of Module Validation 
Score Criteria 

1 Very Not Good 
2 Not Good 
3 Quite Good 
4 Well 
5 Very Good 

 

Scores from the questionnaire were analyzed using 
the Formula 1. 

 

%𝑣𝑎𝑙𝑖𝑑𝑖𝑡𝑦 =  
𝑠𝑐𝑜𝑟𝑒 𝑡𝑜𝑡𝑎𝑙

𝑠𝑐𝑜𝑟𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚
 × 100%  (1) 

 
Tabel 2. Learning Media Assessment Criteria 
Score (%) Criteria 

0-20 Very Not Valid 
21-40 Not Valid 
41-60 Quite Valid 
61-80 Valid 
81-100 Very Valid 

 
After the preset value is obtained, then the value is 

interpreted with the interpretation table of validity 
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assessment to determine the level of validity of the 
product developed as shown in Table 2. 
 

Result and Discussion 
 
The developed E-module is used to study energy 

matter and its changes. E-module development by 

utilizing Canva website. The application is easy to 
operate and run on a PC or laptop. One of the features of 
canva is Heyzine. This feature is used to convert pdf files 
into e-modules. The energy materials STEM-PBL based 
IPAS E-module developed with Canva can be seen in 
Figure 1.  

 

 
Figure 1. Creating an e-module in canva 

 

Problem Based Learning on E-Module 

Stages of learning model Problem Based Learning, 
which consists of 5 stages of learning. The first stage of 
student orientation to the problem, shown in Figure 2. 

The E-module validation assessment is carried out 
by material experts, linguists and media experts. 
Validity test of e-module obtained from the 
questionnaire (Abdurrahman et al., 2022; Heliawati & 
Rubini, 2020; Listiana et al., 2023; Oktarina et al., 2023). 
Validity test conducted by lecturers and teachers. The 
results of the validation are in Table 3. 
 
Table 3. The Results of the Media Validation Assessment 
Validity Test Score (%) Criteria 

Language Expert 96.67 Very Valid 
Materials Expert 95.00 Very Valid 
Media Expert 96.00 Very Valid 

 
Table 3 states that the e-module being developed 

has a percentage of 96.67% for language aspect and 
included in the very valid criteria. From the aspect of 
language, e-modules and interactive multimedia are 
considered quite communicative, and relevant to the 
level of language development of students. The material 
aspect got a percentage of 95.00% included in the very 

valid criteria, means E-module-based STEM-PBL 
feasible and ready to be used for learning on the material 
energy Class IV SD. The media aspect got a percentage 
of 96.00% included in the very valid criteria, this means 
that the E-module has enough to meet the elements, such 
as the arrangement of images and writing, writing color, 
and completeness of presentation. Overall the results of 
the e-module is declared very valid. 

This is in accordance with research conducted by  
Yatin et al. (2023) where the use of STEM-based e-
modules using Canva media is considered very valid, 
has a percentage of 89.68% for language expert, 95.21% 
for materials expert and 96.57% for media expert. Media 
presented online can increase the attractiveness or 
positive response as a student's learning experience. 

Research by Phandini et al. (2023) the overall media 
expert assessment of both aspects received a score of 58, 
a total percentage of feasibility, namely 77.50%, and the 
results of the material expert assessment received a score 
of 61 with a percentage of 98% calculated according to 
the formula. Electronic modules with a STEM approach 
based on the PBL model as a science learning medium 
for environmental pollution material are in the very 
feasible category. 
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(a) (b) (c) 

   
(d) (e) (f) 

   
(g) (h) (i) 

Figure 2. Display of e-module based PBL integrated STEM: (a) PBL phase orientation; (b) PBL phase organizing to learn; (c) PBL 
phase guiding independent and group investigations; (d) PBL phase develop and present the work; (e) analyzing and 

evaluating the problem-solving process; (f) Energy material; (g) technological aspect; (h) technical aspects; and (i) Mathematical 
aspects of the e-module
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Conclusion  

 
STEM-PBL based E-modules are compiled using 

Canva's website, and run through heyzine's website. E-
module based Problem Based Learning contains five 
stages, namely; 1) orientation of students to problems; 2) 
organizing students to learn; 3) guiding independent 

and group investigations; 4) developing and presenting 
works; 5) analyzing and evaluating the problem solving 
process. In addition, the STEM in this e-module contains 
aspects of science, technology, engineering, and 
mathematics. The result of language validation was 
96.67%, material validation was 95.00%, and media 
validation was 96.00%, both of which were classified as 
very valid. Based on these results, it can be concluded 
that E-module based on STEM-PBL is feasible to be used 
in learning energy Materials. 
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