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ARTICLE INFO ABSTRACT

Keywords: Purpose - This research aims to develop an interactive e-module based on
Electronic Module a flipbook to improve understanding of basic electrical concepts.

Flip Book

Basic electricity

Methodology - The methodological approach in this study uses the
Research and Development (R&D) method with the ADDIE (Analysis,
Design, Development, Implementation, Evaluation) model. The methods
used include needs analysis, design, and evaluation, focusing on
improving student interactivity and learning outcomes through the
attractive Flipbook application. The sample of this study is 80 students of
Electrical Engineering Education at the State University of Surabaya,
which was obtained through purposive sampling techniques. The data
collection procedure is in the form of a questionnaire to find out the
responses of validators and students to the interactive e-module and
provide multiple-choice questions to measure learning outcomes.

Findings - The study results show that the flipbook-based e-modules
developed have high validity, with assessments from subject matter
experts and media experts achieving an average score of 88.7%, with a
very valid category. In addition, this e-module has also proven to be
practical and effective in improving students' understanding of basic
electrical concepts. The results of the assessment of student responses in
the large group trial obtained an average percentage of 90% in the
excellent category. The trial results showed increased student learning
outcomes, averaging 82.6 in the effective category.

Contribution- This research significantly contributes to the development
of learning media in accordance with the current development of
educational technology. Using this e-module can increase students'
interest and motivation to learn and provide a more interesting and
interactive alternative learning medium.
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INTRODUCTION

A strong conceptual understanding is a crucial foundation for Electrical Engineering students,
especially in mastering the basic concepts of electricity at the core of various engineering applications.
Concepts such as voltage, electric current, resistance, and relationships between variables are often
considered abstract and challenging to understand by most Electrical Engineering students. This is
exacerbated by using conventional methods that lack interactivity and visualization, making the learning
process less interesting and meaningful (Mardianti et al., 2023) (Adonis, 2024).

The urgency of this research is very high, considering the importance of research that focuses on the
development of interactive learning media for Basic Electricity. The development of this learning media is to
improve students' understanding and skills. Learning media is not just a tool, but an important part of a
teaching strategy that aims to improve the quality of student understanding, engagement, and learning
outcomes (Degner et al., 2022). Students' low understanding impacts difficulties in solving reasoning-based
problems and limitations in relating concepts to daily life phenomena (Waluyo & Wahyuni, 2021). Without a
solid understanding, students will have difficulty taking advanced courses and face challenges in the world
of work.

As a result of needs assessments, observations, and interviews with Electrical Engineering students at
the State University of Surabaya in 2024, students' knowledge and understanding of basic electricity is still
low. This can be seen from their difficulty in applying theory to practical problems, frequent misconceptions
about electrical phenomena, and low ability to analyze complex electrical circuits. Teaching styles that tend
to be one-way and lack interactive learning media are allegedly the main factors that worsen this condition.
As a result of discussions with Electrical Engineering lecturers, one of the leading causes of this problem is
the use of learning media that are less interactive and non-contextual. The material is delivered textually and
monotonously, lacking the dynamic visualization that could clarify the flow of concepts and relationships
between variables in electrical science learning. As a result, students tend to memorize formulas without
really understanding the conceptual meaning of electrical science behind them. In line with Villasmil (2024),
Innovative learning media support is needed to improve students' theoretical skills and practical
applications in daily life.

A solution to this problem is to integrate technology into electronic modules (e-modules). Educators
must understand the needs of students in the digital age and master and adapt technology (Syahbaruddin et
al., 2023). Students are conditioned for real and meaningful learning. Educators must have a professional
level that can carry out teaching and learning activities and understand the demands of the quality of
educators' digital competencies in designing teaching materials (Sarip et al., 2024). The development of
technology integration in education, which is becoming increasingly sophisticated, encourages innovation in
learning media development (Dasmo et al., 2025).

One of the learning innovations developed is Flipbook-based electronic modules, which offer an
interactive and flexible learning experience. A flipbook is an Interactive digital media in the form of digital
books or e-books that present content, allowing users to digitally "flip" pages (Subiyakto et al., 2024). Using
flipbooks in the e-module allows the presentation of materials with a combination of text, images, audio, and
video, so that it can meet a variety of students' learning styles. According to Yuliasari & Elizabeth (2023),
developing a flipbook e-module can improve the understanding of vocational school students, which shows
positive results in improving student understanding. In addition, developing flipbook-based e-modules that
are considered feasible and effective in learning can improve students' critical thinking skills (Darmawan et
al., 2024).

The expected impact of the development of this module is a significant improvement in the conceptual
understanding of basic electrical concepts of Electrical Engineering students of Unesa, which in turn will
improve academic performance and readiness of students to face professional challenges. Previous research
findings stated that electronic modules using a problem-solving model equipped with HOTS questions are
suitable as independent teaching materials and can improve students' high-level thinking skills (Astra et al.,
2020) —the use of HOTS-oriented e-modules in learning electrical circuits (Yusuf et al., 2020). A virtual
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simulation learning model about electrical circuits can foster students' interest in learning (Darmawan et al.,
2021). Development of problem-solving-based e-modules on dynamic electricity material to improve
students' conceptual understanding (Azizahwati et al., 2024). Electrical and Magnet learning e-modules with
mobile augmented reality to improve students' conceptual understanding (Abdillah et al., 2025).

Research that develops and evaluates e-modules for Basic Electricity is still limited. The novelty of this
research lies in integrating the basic concept of electricity into the form of an interactive flipbook that is
designed systematically, contextually, and based on the needs of students, which has not been developed
optimally before. This innovation can be a more interesting, accessible, and conceptually in-depth learning
alternative (Keedle et al., 2024). E-modules are designed to convey information and build conceptual
understanding progressively through simulations, interactive exercises, and learning reflections. Thus,
developing this module is expected to be a breakthrough for increasing student interactivity and learning
motivation in mastering the concept of Basic Electricity.

METHODOLOGY
Research Design

This research uses the Research and Development (R&D) method with the ADDIE Model. According to
Robert Maribe Branch (2009), in (Revita et al., 2024) There are stages of the ADDIE model, including:
Analysis, Design, Development, Implementation, and Evaluation. This model was chosen because it is
systematic and suitable for developing and testing the effectiveness of digital-based learning media.
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Figure 1. ADDIE Concept

The stages in the ADDIE model include: (1) Analysis: identifying learning needs, student characteristics,
and constraints in learning Basic Electricity, (2) Design: designing a Flip Book-based e-module structure,
including the selection of materials, interactive features, and supporting media, (3) Development: develop e-
modules by utilizing Flip Book Creator software and conduct validation tests by media experts and material
experts, (4) Implementation: implementing e-modules in learning and testing their effectiveness with
student groups, (5) Evaluation: evaluating the results of each stage of implementation based on validation
data, student response, and increased understanding of the concept of Basic Electricity.

Participants

The research sample amounted to 80 students of Electrical Engineering Education, State University of
Surabaya. Samples were taken using the intended sampling technique, with consideration that the
participants had a background relevant to the study.

Instrument and Data Collection

The data collection techniques obtained in this study are grouped into three assessment categories,
namely: (1) the assessment category of test equipment; (2) the category of response questionnaire; and (3) the
category of technical test assessment. The analysis technique uses Instrument Test and Statistical Test, where
the assessment instrument has been validated first.

1239 | Jurnal Eduscience Vol. 12, No.4 (2025)



The development of e-modules in this study was validated by four validators: two material experts and
two media experts. The instruments used in this study include: (1) E-Module Validation Sheet: Used by
material experts and media experts to assess the feasibility of e-modules based on aspects of content, design,
interactivity, and usability. (2) User Response Questionnaire: Measures student satisfaction with display
aspects, ease of use, and learning effectiveness. (3) Pre-Test and Post-Test: Used to measure the improvement
of students' understanding of the material before and after using the e-module.

Data Analysis

Data Analysis Techniques use data obtained by the following techniques: (1) Validation Analysis: Data
from expert validation sheets are analyzed using validation and practicality percentages, with validation
categories from invalid to very valid, (2) Student Response Analysis: Questionnaire results are analyzed with
descriptive statistics to see the level of student acceptance of e-modules, (3) Learning Outcome Improvement
Analysis: Pre-test and post-test data are analyzed using t-test and N-gain test to determine the improvement
of student understanding after using the e-module. With this approach, the research is expected to produce a
Flipbook-based e-module that is valid, practical, and effective in Basic Electrical learning. The validity data
analysis is calculated using the following equation:

Skor Item Yang diperoleh

%:

x100 (1)

Maksimum Skor Yana diverolah

The following table shows the validity categories of learning tools based on the final score obtained on a
scale (0-100).

Table 1. Categories of Learning Media Validity

Category Interval (%)
Highly Valid 81 -100
Valid 60 - 80
Quite Valid 41 - 59
Less Valid 21-40
Cancel 0-20

The calculation of student response data analysis to interactive e-modules uses the following equations:

Skor item yang diperoleh

%:

x 100 )

clav malcocimum

The respondents' response criteria can be categorized as in Table 2:

Table 2. Response Questionnaire Criteria

Category Interval (%)
Excellent 81 -100
Good 60 - 80
Pretty good 41 -59
Not Good 21-40
Very Not Good 0-20

The calculation of the improvement analysis uses the following t-test formula:
t= MoK @)

S
Average sample (M) minus population means you are comparing your sample to (1), divided by the tandard

error (5x). A quantitative analysis called the regular acquisition test is needed to determine the importance of
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improving student learning outcomes. The regular reinforcement test is carried out using the normal
reinforcement formula, namely:

nilai postest—nilai pretest
Ngain = @

gain nilai maksimum—nilai pretest

With the following acquisition categorizations:

Table 3. Categories of Value Ngain

Category Value
High Npgin = 0.7
Keep 03 = Nygip < 0.7
Low Nygin < 03

FINDINGS

Products developed in research that have been conducted, digital learning media that are interactive,
interesting, and easily accessible. Innovative digital learning media in the form of e-module development
using flipbook applications. The researcher developed the e-module using a flipbook application that can be
accessed through a Google Drive link on a mobile phone or personal computer, and using an internet
connection. The results of the development of flipbook-based interactive e-modules are as follows:
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Figure 2. Sample of E-Module Development Results

The design of the e-module structure includes learning objectives, subject matter, illustrations, learning
videos, practice questions, and series simulations. This module is designed as a means of learning in digital
form that can be accessed and learned sequentially and systematically in 5 activities, namely: (a)
Introduction to Electrical Science, (b) Law of Electricity, (c) Concept and Application of Electric Current, (d)
Concept and Application of Electric Voltage, (e) Measurement of Electrical Power and Energy. Flipbooks
were chosen as a presentation medium because they present modules with a print book-like appearance but
with digital features such as quick navigation, attractive visual displays, and the insertion of interactive
elements. Some special materials, such as pre-test and post-test questions, videos, and simulation designs,
are presented in barcodes. The design also considers active learning and visual learning approaches to
improve students' absorption of Basic Electrical materials.

The development of the e-module has been evaluated at each stage to be improved based on input from
validators and respondents. Improvements were made to the feasibility of e-modules related to the validity,
practicality, and effectiveness of learning media. The results of the analysis and evaluation of validity,
practicality, and effectiveness are as follows:
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Validity of e-Modules

The development of this Flipbook-based interactive e-module was validated by four experts who
understand media and materials. Validation is carried out to ensure validity and practicality as an
interactive learning medium. The results of the media validation that have been carried out can be seen in

Figure 3:

DESIGN APPEARANCE EASINESS USEFULNESS

Figure 3. Graph of media validation results

Media validation consists of 4 (four) assessment aspects: design, appearance, convenience, and utility.
Based on the analysis data, the results of the media validation showed the following: (1) the design aspect
showed 88%, (2) the display aspect had a score of 90%, (3) the convenience aspect had a score of 86%, and (4)
the usability aspect had a score of 92% —the average score of the four aspects obtained of 89% which can be

categorized as very valid.

CURRICULUM MATERIAL GRAMMAR QUESTION

Figure 4. Graph of material validation results

Furthermore, material validation consists of 4 (six) aspects of assessment, namely: curriculum,
materials, grammar, and questions. Figure 3 shows a graph of the results of the material validation. The
average score of the material validation results from 4 aspects obtained 88.5% which can be categorized as
very valid. By looking at the material and media validation results, it shows that this e-module obtained an
average score of 88.7%, which is in the category of very valid and practical, so that it can be used in learning.

Students' Responses to the E-Module

Student response analysis data results were obtained through a response questionnaire instrument.
Students filled out the response questionnaire after conducting a trial on learning media. The response
questionnaire in the experiment was limited to measurements of appearance, use, and effectiveness. Small-

scale e-module testing was carried out to obtain supporting data as material for practical evaluation. The
results of the response analysis test are shown in Figure 5.

1242 | Jurnal Eduscience Vol. 12, No.4 (2025)



APPEARANCE APPLICATION EFFECTIVENESS

Figure 5. Graph of student response results

The results of the analysis data showed 90% of the display aspect, 88% of the Ease of Use aspect, and
92% of the effectiveness, with an average of 90% categorized as Excellent. This analysis showed that the
students' responses gave positive assessments, showing that the Flipbook-based Basic Electrical e-module
was well received and considered helpful in the learning process.

Improved Learning Outcomes

Pre-tests and post-tests were carried out to measure the effectiveness of e-modules in improving
students' understanding of basic electrical materials. The average pre-test and post-test results are shown in
Table 4.

Table 4. Test resultsof the pre-test and post-test scores

Group Pre-Test Scores Post-test Scores
Example 80 80
Lowest Score 40 62
Highest Score 82 96
Average 55.5 82.6
Standard Deviation 12.76 7.95

The results of the paired sample t-test in Table 4 showed a difference in learning outcomes with an
average pre-test score of 55.5 and an average post-test score of 82.6, with a standard deviation of 12.76 and
7.95. The results of this study prove that the innovative flipbook e-module developed can improve critical
thinking skills and problem-solving in learning. This increase shows increased understanding across
students' abilities, with low and high initial understanding —N-gain test results, as shown in Table 5. The
analysis of the N-gain test showed an average of 0.57, which is in the moderate category. These results show
a significant increase in conceptual understanding, but it has not been maximized.

Table 5. N-gain Score Test Results

N Minimum Maximum Mean Standard Deviation
N-gain_score 80 0.39 0.85 0.5737 0.10832
N_gain_Persen 80 39 85 57.37 10.832
Applicable (N) 80

(in the direction of the list)

DISCUSSION

The development of flipbook-based interactive modules in learning basic electrical concepts has
positively improved students' conceptual understanding. The development of this e-module is specifically to
help lecturers and first-level students in the learning process. The learning stages in this e-module are based
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on case studies and adjusted to the needs of students, namely to support the understanding of basic
electrical concepts. Flipbooks as a presentation medium provide visual advantages and accessibility, which
can increase students' motivation and understanding. These findings support research on digital-based
interactive media, which significantly increase learning effectiveness, especially in complex and technical
engineering materials (Mahmudah et al., 2022; Oberg et al., 2024).

The content feasibility aspect focuses on the material in the e-module regarding up-to-dateness, scope,
and accuracy. The pedagogical aspect in this e-module focuses on the completeness of the material that
refers to the case study approach to problem solving, so that it can improve students' understanding of the
concept of Basic Electricity. The PUEBI language guides the language feasibility aspect, using
communicative and interactive language in the learning process. The development of e-modules by paying
attention to the constituent parts in accordance with the indicators of the validation instrument can produce
a valid e-module (Ismaniati & Iskhamdhanah, 2023).

The validation results show that this flipbook-based e-module meets content, design, and interactivity
quality standards. Based on validator input, minor revisions have been made to the navigation structure and
the addition of interactive elements. Improvements are made to help users understand the material more
easily, interestingly, and interactively. The electronic modules developed should contain interactive features
such as animations, videos, quizzes, and flipbook navigation, providing a more dynamic learning experience
than conventional media (Yani et al., 2020; Wati & Syafriani, 2023). The design also considers active learning
and visual learning approaches to improve students' absorption of the material (Sriyanti et al., 2021).
Improvements and additions of interesting features to e-module learning media can increase motivation and
understanding of basic electrical science concepts. The visualizations presented in this flipbook module, such
as electric current flow animations, simulations of relationships between variables (voltage, current, and
resistance), and interactive question practice features, help students understand concepts more concretely
and in-depth. After the evaluation, all aspects of validation, both media and materials, are stated in valid
criteria to test the product on students. The e-module test was carried out to obtain data as material for
practical evaluation.

The results of the limited trial of the e-module during several meetings showed that students were more
enthusiastic and active in participating in learning. This increased motivation can be attributed to the
media's ability to present interactive visualizations, which makes it easier for students to understand abstract
concepts such as electric current and voltage. They can access the material independently and repeat parts
they do not yet understand. This kind of visualization plays a role in building a better mental representation.
Synchronous merging of text and images can improve conceptual comprehension by supporting two
cognitive processing channels (verbal and visual). E-modules help deliver abstract material, making it more
concrete and easier to understand (Joglekar et al., 2022). Students are invited to understand the concept of
Basic Electricity with interactive features, such as quizzes, exercises, and simulations, to improve critical
thinking skills and analyze problems about Basic Electricity (Hidayati et al., 2024). Interactive exercises or
reflective questions in the flipbook encourage students to think, not just passively read. Features such as
flexible navigation, engaging visuals, and interactive practice questions also increase students' engagement
(Commitment) in the learning process (Wu et al., 2025).

The response from students was also very positive, with the majority stating that this medium helped
them learn independently and have fun. Students' self-study controls when using flipbooks, allowing them
to learn according to their rhythm and learning style. Using flipbooks as a format to present e-modules has
been proven to increase students' accessibility and reading interest, as it resembles print modules but with
more attractive digital features. This positive response is data to support the validation results carried out as
evaluation material. The results of this study show that e-modules are valid and practical to be used in the
learning process. This aligns with research conducted by Evenddy et al. (2021) regarding the development of
flipbooks as a digital learning medium, which is very valid and practical to be used in the learning process.
In addition, developing e-modules can enrich and expand students' learning experiences through
approaches that are contextual and relevant to their lives.
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Evaluation is carried out through two stages: formative (during the development process) and
summative (after implementation). The results of the summative evaluation showed a significant increase in
student understanding, as evidenced by the pre-test and post-test results, which increased by an average of
48.83%. A significant improvement in learning outcomes shows that this e-module is effective in helping
students understand the concept of Basic Electricity. This aligns with research by Ermiyati et al. (2024),
which states that e-Modules are considered valid, practical, and effective if they can improve student
learning outcomes while encouraging creativity and independence in learning. Digital-based interactive
media significantly increase learning effectiveness, especially in complex and technical engineering materials
(Suherman, 2025). However, despite the improvement, the N-gain value 0.57 has not yet reached the high
category. This shows that flipbook media, although effective, have not been able to fully answer the
challenges in learning basic electrical concepts. Some of the factors that cause this can come from: (1)
Students' digital literacy readiness, where not all students are used to learning independently through
interactive media, (2) Complexity of materials, such as the application of electrical laws or the concept of
mixed circuits that still require verbal explanation from the teacher, (3) Technical factors, such as device
limitations and connections that are not optimal. The development of digital learning media requires a more
integrated and flexible approach that considers the complex interactions between technology, pedagogy, and
students' abilities (Milkova & Moldoveanu, 2025).

The development of flipbook-based e-modules as an innovative learning medium can be feasible for the
learning process. However, it needs to be further tested on a larger scale and for longer. This module is not a
substitute for learning, but rather a tool that enriches the learning experience and allows students to repeat
the material independently at their own pace. These results imply the importance of the continuous
development of flipbook modules to be more adaptive to students' learning styles. In addition, these results
show that flipbooks can be an alternative solution in the digital learning era. However, their implementation
must be supported by educational infrastructure policies and a flexible curriculum to apply these learning
innovations evenly.

CONCLUSION

Developing an interactive e-module based on a flipbook significantly improves the conceptual
understanding of electrical basics. The e-modules developed can be said to be valid, practical, and effective
in supporting the learning process. Integrating digital technology through interactive Flipbook media makes
it easier to deliver material and increases students' motivation and interest in learning, improving the quality
of learning. This shows that e-modules are suitable as an innovative alternative learning medium in the
digital era.

REFERENCE

Abdillah, Y., Iswanto, B. H., & Sugihartono, I. (2025). Learning Module for Electricity and Magnetism with
Augmented Reality to Enhance Students' Conceptual Understanding. Wahana Pendidikan Fisika, 10(1),
45-56. https:/ /doi.org/doi.org/10.17509 / wapfi.v10i1.80196

Adonis, O. S. (2024). Enhancing Students ' Basic Electrical Installation Skills Using Pc Simulation.
International Journal of Functional Research in Science & Engineering, 2(2), 37-42.

Astra, I. M., Raihanati, R, & Mujayanah, N. (2020). Development of Electronic Module Using Creative
Problem-Solving Model Equipped with HOTS Problems on The Kinetic Theory of Gases Material. Jurnal
Penelitian & Pengembangan Pendidikan Fisika, 6(2), 181-194. https:/ /doi.org/10.21009/1.06205

Azizahwati, Muhammad Sahal, M. Rahmad, & Harlipadensi. (2024). E-Module Problem Solving Assisted by
Virtual Home Lab Learning on Dynamic Electricity Material to Improve Understanding of Concepts.
Journal Edutech Undiksha, 11(2), 230-239. https:/ /doi.org/10.23887/jeu.v11i2.60537

Darmawan, E. S.,, Hakim, M. 1., Wardhana, A. S. ]., & Kholis, N. (2021). Development of Electrical Circuit
Learning Media Using Virtual Simulation. ICE-ELINVO 2021, Journal of Physics: Conference Series, IOP
Science, 2111. https:/ /doi.org/10.1088/1742-6596/2111/1/012042

Darmawan, 1., Heriyawati, D. F., Mustofa, M., & Elga, M. G. (2024). Flipbook as a Learning Medium: A

1245 | Jurnal Eduscience Vol. 12, No.4 (2025)



Study on Indonesian ESP Students. Veles Journal, 8(1), 197-205.
https:/ /doi.org/http:/ /dx.doi.org/10.29408/ veles.v8i1.25137

Dasmo, D., Notosudjono, D., & Wati, S. (2025). Technological Leadership and ICT Literacy as Keys to
Increasing  Innovative  Teacher  Behavior.  Journal = Eduscience  (JES),  12(1),  25-36.
https://doi.org/doi.org/10.36987 /jes.v12i1.6537

Degner, M., Moser, S., & Lewalter, D. (2022). Digital media in institutional informal learning places: A
systematic literature review. Computers and Education Open, 3(December 2021), 100068.
https:/ /doi.org/10.1016/j.cae0.2021.100068

Ermiyati, E., Jalinus, N., Waskito, W., & Muskhir, M. (2024). E-module innovation: a product-based
approach to database practicum. Jurnal Penelitian Pendidikan Indonesia, 10(4), 581-591.
https:/ /doi.org/doi.org/10.29210/ 020244654

Evenddy, S. S., Hamer, W., Pujiastuti, H., & Haryadi, R. (2021). The Development of a 3D Flipbook E-
Learning Module of English Mathematics Profession. IOP Conference Series: Earth and Environmental
Science, 1796(1). https:/ /doi.org/10.1088/1742-6596/1796/1/012017

Hidayati, N., Suryanti, S., Rahmayumita, R., & Aisya, S. (2024). Development of Critical Thinking Skills
Instruments : Cases for Essay Tests. Jurnal Kependidikan: Jurnal Hasil Penelitian Dan Kajian Kepustakaan Di
Bidang Pendidikan, Pengajaran Dan Pembelajaran, 10(1), 77. https:/ /doi.org/10.33394/jk.v10i1.10052

Ismaniati, C., & Iskhamdhanah, B. (2023). Development of Interactive E-Modules to Increase Learning
Motivation and Science Literacy in Elementary School Students. Jurnal Iqra’ : Kajian llmu Pendidikan, 8(1),
156-173. https:/ /doi.org/10.25217 /i.v8i1.2699

Joglekar, Y., Purdy, D., Brock, S, Tandon, A., & Dong, A. (2022). Developing Digital Communication
Competency in the Business Classroom. Business and Professional Communication Quarterly, 85(2), 141-
168. https:/ /doi.org/10.1177 /23294906221089887

Keedle, H., Young, K., Arundell, F., & Burns, E. (2024). Midwifery student engagement with digital
interactive  books: A  cross sectional survey. Women and  Birth, 37(6), 101826.
https:/ /doi.org/10.1016/j.wombi.2024.101826

Mahmudah, S., Kirana, T., Noer, M. S., & Rahayu, Y. S. (2022). Profile of Students * Critical Thinking Ability :
Implementation of E-Module Based On Problem-Based Learning. 3(4), 478-488.

Mardianti, F., Purnama, D., Zaenab, S., & Rusdiana, D. (2023). Developing Website-based Interactive
Learning Media Integrated with Kirchhoff’s Law Experimental Tools. Jurnal Eksakta Pendidikan (Jep),
7(1), 39-50. https:/ /doi.org/10.24036/jep/vol7-iss1/755

Milkova, E., & Moldoveanu, M. (2025). Sustainable Education Through Information and Communication
Technology : A Case Study on Enhancing Digital Competence and Academic Performance of Social
Science Higher Education Students. MDPI, 17(10), 1-20. https://doi.org/doi.org/10.3390/sul17104422

Oberg, J., Fors, U., & Zdravkovic, J. (2024). Teachers’ Perspectives on Using Technology to Facilitate Pupil
Participation. International Journal of Emerging Technologies in Learning (IJET), 19(02), 14-40.
https:/ /doi.org/10.3991/ijet.v19i02.45931

Revita, R, Mukmin, B. A., & Mujiwati, E. S. (2024). Development of Learning Videos Based on Adobe
Premiere Pro for Elementary School Students. Jurnal Eduscience (JES), 11(1), 83-92.
https://doi.org/doi.org/10.36987 /jes.v11i1.4799

Sarip, M., Ilham, A., Bahtiar, I. R., Hendrawanto, H., Laseduw, S. M. L, & Abdullah, M. (2024). Integrated 6C
Skills of the 21st Century with Animation Video Media for Arabic Speaking Material Design. Jurnal
Kependidikan: Jurnal Hasil Penelitian Dan Kajian Kepustakaan Di Bidang Pendidikan, Pengajaran Dan
Pembelajaran, 10(1), 183. https:/ /doi.org/10.33394 /jk.v10i1.10549

Sriyanti, ., Almafie, M. R, Marlina, L., & Jauhari, J. (2021). The effect of Using Flipbook-Based E-modules on
Student Learning Outcomes. Kasuari: Physics Education  Journal (KPEJ]), 3(2), 69-75.
https://doi.org/10.37891/kpej.v3i2.156

Subiyakto, B., Jumriani, J., Syaharuddin, S., Rusmaniah, R., Triyono, S., & Jannah, F. (2024). Flipbook Maker
Is An Electronic Learning Media For Social Studies Subjects. Journal of Social Development, 2(2), 100-107.
https:/ /doi.org/doi.org/10.20527 /jsd

Suherman, U. D. (2025). The Impact of ICT Training and Motivation on The Students ’ Academic
Performance. Jurnal Eduscience (JES), 12(1), 271-280. https:/ /doi.org/doi.org/10.36987 /jes.v12i1.6641

Syahbaruddin, A., Imamudin, 1., & Saptariana, M. (2023). Critical pedagogy in the digital era. Jurnal

1246 | Jurnal Eduscience Vol. 12, No.4 (2025)



Eduscience, 10(1), 159-164. https:/ /doi.org/doi.org/10.36987 /jes.v10i1.3917

Villasmil, L. G. (2024). The Effects of Influencing Factors on Upper Secondary School Teachers” Use of Digital
Learning Resources for Teaching. Computers and Education Open, 7(September 2023), 100210.
https://doi.org/10.1016/j.cae0.2024.100210

Waluyo, R., & Wahyuni, S. (2021). Development of STEM-Based Physics Teaching Materials Integrated 21st
Century Skills (4C) and Characters. Formatif: Jurnal Ilmiah Pendidikan MIPA, 11(1), 83-102.
https:/ /doi.org/10.30998 / formatif.v11i1.7951

Wati, W. W., & Syafriani, S. (2023). Validity of Physics E-Modules Based on an Inquiry Model Integrated
with the Science, Environment, Technology, and Society Approach to 21st Century Skills. Jurnal IPA &
Pembelajaran IPA, 7(2), 133-144. https:/ /doi.org/10.24815 /jipi.v7i2.30002

Wu, X, Li, Y., Zu, T, Hutson, J., Loschky, L. C., & Rebello, N. S. (2025). Using multimedia hints to facilitate
conceptual problem solving in physics: investigating the effects of multiple modalities. Frontiers in
Education, 10(May), 1-12. https://doi.org/10.3389/feduc.2025.1568406

Yani, Y. P, Hardeli, H.,, Oktavia, B., & Kurniawati, D. (2020). Developing an Integrated E-Module of
Scientific Literacy and Video Demonstration Using a Problem-Based Learning Model for High School
Students on Acids and Bases. Jurnal Penelitian = Pendidikan  IPA, 8(2), 452-462.
https://doi.org/10.29303/jppipa.v8i2.1306

Yuliasari, 1., & Elizabeth, N. (2023). Communication Strategy for Learning Process Based on Information
Technology at Putra Pertiwi Education Foundation. International Journal of Science and Society, 5(5), 993-
1001. https:/ /doi.org/10.54783 /ijsoc.v5i5.966

Yusuf, 1., Widyaningsih, S. W., Prasetyo, Z. K., & Istiyono, E. (2020). Higher order thinking skills (HOTS)-
oriented e-module in electric circuit. Journal of Physics: Conference  Series, 1521(2).
https://doi.org/10.1088/1742-6596 /1521 /2 /022027

1247 | Jurnal Eduscience Vol. 12, No.4 (2025)



