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Abstract - This study aims to develop a valid and practical problem-based learning e-module using
Heyzine Flipbook to enhance student understanding of static fluid concepts. This study employed the
Research and Development (R&D) methodology using the 4D Model. The participants included expert
validators, consisting of media experts, material experts, practitioners, and fifty eleventh-grade students
from various high schools. Data were collected through validation instruments and student response
guestionnaires, and the results were analyzed descriptively. The findings revealed that the developed e-
Module fulfilled the criteria of being highly valid and practical. Media expert validation achieved an
average score of 85%, while material expert validation obtained a score of 83.5%, indicating that the
e-Module is suitable for use. Student responses to the e-Module were overwhelmingly positive, with a
practicality score of 88%. This study suggests that PBL-based e-Modules can serve as an effective
alternative learning medium to promote interactive learning and enhance the quality of physics
education. Future research should focus on evaluating the effectiveness of this e-Module on a larger
scale and further exploring its application in teaching static fluid concepts.
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INTRODUCTION students to think critically, identify and solve
Physics is a branch of science that problems using relevant theories and
plays an important role in everyday life, concepts in everyday life (Datur, 2017).
especially in the development of Science and Therefore, it is important to tackle this issue
Technology (Sidik & Kartika 2020). The to help students learning static fluid more
development of digital technology has easily.
brought significant transformation to the To help students, developing teaching
world of education, including physics materials is a crucial effort to improve the
learning. Physics learning is closely related quality of learning (Panoreka et al., 2022;
to the problem-solving process, where Yachod et al., 2024). Therefore, various
almost all aspects require solving problems efforts have been made to develop teaching
in practice and theory (Tari & Kamaluddin, materials and learning media using
2023). Information and Communication

However, students think physics is a Technology (ICT) in physics learning
difficult  subject  because of its (Solihudin, 2018).

characteristics, which are understanding the One of the media frequently developed
material, interest in physics subjects, and the is interactive e-Modules (Wulandari et al.,
teaching methods (Adam, 2023; Azizah, 2022). It is because e-Modules can be used
2015). Furthermore, Static fluid, one of the as learning media by the teacher and can also
physics topics, is also still considered be used independently by students (Shobrina
difficult by students (Sofiuddin et al., 2018). et al., 2020). Furthermore, e-module allows
On the other hand, Static fluid topic teaches students to complete activities can be
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accessed anywhere, anytime, so that the
delivery process to the teacher becomes
easier (Ajri & Diyana, 2023; Yachod et al.,
2024).

However, the availability of e-
Modules that integrate problem-based
learning (PBL) models is still limited, even
though the PBL approach has proven
effective in training critical thinking skills
and contextual problem solving through
several stages from identifying daily life
issues to analyzing and evaluating the
problem-solving process (Windari & Yanti,
2021). In addition, the PBL model can also
be applied by utilizing learning media in the
form of learning media in the form of
electronic modules (Sari et al., 2019; Kartini,
2023). It is important to consider this model
because according to Putri et al., (2020), the
learning process carried out by teachers still
tends to prioritize a teacher-centered
approach.

Furthermore, the use of appropriate
software can help the student learning easier
and joyfully. However, the use of innovative
software such as Heyzine Flipbook is still
limited. Heyzine Flipbook is an interactive
learning media that is easy to access and use,
and can display materials in the form of
animations, videos, audio, and images
through a browser, making learning more
interesting (Kismawati et al., 2022). Heyzine
Flipbook also offers various advantages,
such as high interactivity with page
animations that resemble printed books
(Anggreni & Sari, 2022).

In addition, Heyzine's user-friendly
interface makes it easy for teachers and
developers to create learning content quickly
and efficiently. The web-based Heyzine
Flipbook supports the creation of e-modules,
transforming PDF files into digital books,
catalogs, or magazines that can be accessed
via smartphones or PCs, thus providing
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convenience and flexibility to load various
information (Ashari, 2024).

Furthermore, this study investigates
the advantages of developing the e-module
using the Problem-Based Learning (PBL)
model to improve students' problem-solving
abilities. In addition, the e-module is
equipped with PBL-based questions to
encourage students to think critically with
the advantages of Heyzine Flipbook in fluid
static topic. The e-module has great potential
to increase visual appeal, interactivity, and
student accessibility. However, research that
integrates this technology into PBL-based e-
modules for physics learning, particularly on
static fluid topics, remains limited.

Based on this background, research
was carried out with the title "Development
of a Problem Based Learning e-Module
assisted by Heyzine flipbook Static fluid
material." This research aims to produce an
e-Module based on a PBL model on static
fluid material that is valid, practical and
effective in improving students' conceptual
understanding and problem-solving abilities.

RESEARCH METHODS

The research used the Research and
Development (R&D) method. This research
developed by Thiagarajan employed a 4D
development model which consists of four
stages, namely the definition, design and
development, and dissemination stages.
However, this research is limited to the
development stage because the main focus is
on the development process. Meanwhile,
dissemination will be evaluated in other
research (Panoreka et al., 2022).

((Define) ((Design) B{(Develop ) QDisseminate’

Figure 1. The development procedure used

The product developed is an e-module
problem-based learning on static fluid
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material with the help of Heyzine flipbook.
The stages of problem-based learning
include orienting students while studying,
organizing students while studying, guiding
individual and group investigations,
developing and presenting results, analyzing
and evaluating the process and results of
problem solving (Putri et al., 2022). Validity
testing is carried out using an expert
judgment sheet with 4 criteria. The
assessment criteria for research instruments
can be seen in table 1.

Table 1. Criteria for expert assessment of
research instruments

Criteria Score
Very Suitable (VS) 4
Compliant (C) 3
Not Conforming (NC) 2
Very Inappropriate (V1) 1

Ramadayanti, (2021)
The validation data is then analyzed
using equations

p =% 1009
=—X
IXi 0

€Y)
Description:

P = Percentage of each criterion

XX = Scores obtained from each aspect

2 Xi = Maximum score of each aspect

After a percentage score is obtained, the
percentages of validation are categorized in
Table 2.

Table 2. Percentage of Valid Scores

Score Category
0% - 20% Very invalid
21% - 40% Invalid
41% - 60% Fairly Valid
61% - 80% Valid
81% - 100% Very Valid

Akhzami (2024)

Furthermore, the practicality data are
categorized into Table 3.

Table 3. Percentage of Practicality Score
Score Category
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0% - 20%
21% - 40%
41% - 60%
61% - 80%
81% - 100%

Impractical
Less practical
Fairly practical
Practical

Very practical

(Nada, 2024).

RESULTS AND DISCUSSION
Define

At the Define stage, a series of
analyzes were carried out to determine the
need for developing the Problem-based
Learning e-module on static fluid material.
The defining activities include: preliminary
study, objective specification, and concept
analysis (Erlangga, 2022). At this stage, a
needs analysis and determination of learning
objectives were carried out. The needs
analysis was obtained through interviews
with physics teachers regarding teaching
methods, student learning interests, and the
teaching materials used. The results of the
interviews showed that the learning process
was dominated by the use of thick printed
books and LKS, while teachers more often
took an active role in teaching and learning
activities. In addition, the delivery of physics
material tends to use the lecture method,
which results in students being less actively
involved in learning.

Based on the results of the
observation, the researcher tried to
implement a learning model that could
actively involve students and reduce
dependence on teachers as the center of
learning. One alternative is to utilize
learning media in the form of e-modules
based on Problem-Based Learning.
According to Kertinus et al., (2019)
Problem-based learning is a learning model
that makes students actively involved in the
learning process. Thus, problem-based
learning greatly influences the ability to
understand concepts and problem-solving
abilities. According to Hidayatullah (2020)
the PBL model is designed by providing
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problems that require students to obtain
important knowledge so that students
become proficient in solving problems, have
their learning strategies, and have the ability
to participate in teams.

The Problem-Based Learning (PBL)
model is an approach that actively involves
students in solving real problems. Physics,
as a subject that studies natural phenomena
related to everyday life, is closely related to
problem solving, so that it can train students
to think critically in finding solutions to
various life problem situations (Dwikoranto,
2023). Furthermore, the analysis of learning
objectives is carried out by referring to the
curriculum, basic competencies (KD),
syllabus, and curriculum applied in schools.

Design

At the design stage, a number of
activities were carried out, such as preparing
reference tests, selecting media, selecting
formats, as well as the initial design of e-
Modules based on Problem-Based Learning.
The purpose of preparing the reference test
is to produce an instrument for assessing the
feasibility of the designed e-module. The
instrument includes a validation sheet used
to assess the level of validity of the e-
module. The design process involved
preparing a systematic framework for
developing interactive learning media using
the Heyzine Flipbook platform, with a focus
on Static Fluid material.

This e-Module development utilizes
various applications, such as Canva,
Heyzine Flipbook, and Google Forms.
Canva is used to design e-modules by
utilizing its  easy-to-operate  features.
Furthermore, to make it easier to access
evaluation questions in the e-Module,
Google Forms is used. After the e-Module
has been created, Heyzine Flipbook is used
as a medium for distributing and accessing
the e-Module digitally, with the output being
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a link that can be opened via a browser such
as Google Chrome, which can be accessed at
any time via a smartphone or PC.

This e-Module development utilizes
three main applications, namely Canva,
Heyzine Flipbook, and Google Forms.
Canva was chosen as a graphic design tool
for designing e-Modules by utilizing various
templates and creative features available,
considering its ease of use, which is suitable
for beginners. Apart from that, Google
Forms is integrated into the e-Module as a
digital-based evaluation medium. Once the
e-Module design is complete, Heyzine
Flipbook is used as a digital distribution
platform to convert the design results into an
interactive format that can be accessed
online. The output from Heyzine Flipbook
IS a unique link that can be opened via a web
browser such as Chrome or Firefox, which
allows users to access e-Modules on
smartphones, tablets, or computers without
location restrictions. The combination of
these three applications guarantees easy
accessibility, interactivity, and efficiency.

According to Saprudin et al., (2021)
Technological advances, especially in
software  development,  which  are
increasingly rapid and easily accessible,
allow learning modules to be designed in
electronic form (e-Modules). This e-Module
can integrate various elements such as text,
images, videos, simulations, animations,
quizzes, and evaluations interactively so that
students can interact more actively with the
program that has been designed. e-Modules
can also be used repeatedly anytime and
anywhere, so that when material is not yet
understood, students can study it again with
the help of the learning videos presented
(Waruwu et al., 2024).
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P ECUATAN PEMBELAIARAN 1 RN

TEKANAN HIDROSTATIS

Fase 1 Orientasi Peserta Didik Pada Masalah

Tujuan Pembelajaran

@) Peserta didik dapat menganalisis pengaruh kedalaman dan jenis cairan
terhadap tekanan hidrostatis pada bak penampung air dalam kehidupan
sehari-hari

@) Peserta didik dapat mengidentifikasi masalah, merumuskan hipotesis,
dan mengevaluasi solusi terkait tekanan hidrostatis dalam konteks
kehidupan sehari-hari.

Perhatikan ilustrasi berikur!!!

Di sebuah desa, Bapak rian mencoba membuat tempat penampungan air
terdapat dua tangki penampungan air yang digunakan untuk memenuhi
kebutuhan warga. Tangki pertama memiliki tinggi air 5 meter, sedangkan
tangki kedua memiliki tinggi air 4 meter. Keduanya memiliki luas alas yang
sama. Sebagian warga mengeluhkan bahwa ketika air diisi penuh pada tangki
pertama mengalami kebocoran didasar wadah sementara pada tangki kedua
diisi penuh tidak mengalami kebocoran. Bagaimana solusi yang dapat
diusulkan agara tangki tidak mengalami kebocoran?

Ayo cari tahu!!!
\Temukan solusi dengan mempelajari konsep tekanan hidrostatis J

E-modu Fluida Statis Kelos 10

Figure 2. orientation to the problem

Figure 2. Stages of the PBL e-Module
assisted by Heyzine flipbook in Phase 1,
namely, orienting students to the problem.
This stage aims to introduce students to a
real problem. In this stage, students are
encouraged to analyze the problem, propose
initial hypotheses, and begin evaluating
basic concepts related to the material.

\
Fase 2 Mengorganisasikan Siswa untuk Belajar
]
Form Pengisian
Jawaban
Petunjuk Umum:
1. Bacalah pertanyaan yang diberikan dengan
seksama sebelum
2. Periksa kembali jawaban untuk memastikan
tidak ada yang dilewati
muhamadfadila2021@gmail.com Ganti akun
3 Tidak dibagikan
&
* Menunjukkan pertanyaan yang wajib diisi
Nama Peserta Didik *
k Jawaban Anda W,

@ .() «)
Figure 3. Organizing students to learn

Figure 3 indicates Phase 2 of PBL,
namely organizing students to learn. In this
phase, students are directed to continue to
Phase 2, working on questions provided in
the answer form using Google Forms, which
is designed to facilitate data collection and
provide an interactive and independent
learning experience. In addition, there are
learning materials and videos that can be
accessed in the e-Module that has been
created.

~
Fase 3 Membimbing Penyelidikan Individu dan Kelompok

LKPD Tekanan Hidrostatis
Lakukanlah ekspereimen tekanan hidrostatis melalui PhET simulation
dengan mengikuti langkah-langkah berikut.
1 Catatlah tabel data pengamatan terlebih dahulu
2 Siapkan laptop/handphone yang telah terkoneksi dengan internet
3 Buka website PhET: Percobaan tekanan hidrostatis dengan mengakses
link:

https://phet.colorado.edu/en/simulations/under-pressure
4 Klik ‘Play’ untuk memulai simulasi tampilan akan muncul seperti
‘Gambar 1.4
| e EN

—_—
= [
s ]

e o
Gambar 1.4 Percobaan tekanan
Hidrostatis PAET Simulation

5 Aturmassajenis fluida dengan klik fluid density “water”

6 Isiair sampai penuh dan mengatur percepatan gravitasi bumi 10 m/s?

7 Altifkan opsi “Ruler and Grid" untuk memudahkan pengukuran ketinggian
fluida

8 Pilih opsi “Pressure” untuk mulai melakukan pengukuran tekanan

9 Tarik dan letakkan pressure meter ke dalam wadah berisi cairan untuk mulai
mengukur tekanan

10 Ukur tekanan padakedalaman im,2mdan 3 m

11 Catat nilai kedalaman dan tekanan total (P) tabel 1 yang tersedia

12 Ulangi percobaan langkah 5-10 dengan menggunakan massa jenis fluida
“gasoline™

\B Catat hasil pengukuran pada Tabel 2 J

E-muodui Fluida Statis Kelas X

Figure 4. Individual and group investigations

Figure 4 shows the third stage of the
Problem-Based Learning (PBL) model,
namely guiding individual and group
investigations, which is applied through
interactive experimental activities using
PhET simulations on static fluid materials.
Students are directed to carry out
investigations independently or in groups
using structured steps. This module provides
a guide for accessing simulations on the
PhET Simulation site. Students are invited to
record observation data in the provided
tables. Therefore, the students can compare
various data based on the experiment. This
approach not only improves students'
inquiry skills but also facilitates experiment-
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based learning relevant to real physics
concepts.

(

Fase 4 Mengembangkan & Menyajikan Hasil Karya

Form Pengisian
Jawaban

Petunjuk Umum:

1. Bacalah pertanyaan yang diberikan dengan
seksama sebelum

2. Periksa kembali jawaban untuk
memastikan tidak ada yang dilewati

muhamadfadila2021@gmail.com Ganti akun
B3 Tidak dibagikan

@

* Menunjukkan pertanyaan yang wajib diisi

Nama Peserta Didik *

Jawaban Anda

.

@< .(" )
Figure 5. Developing and presenting results

-/

Figure 5 shows the fourth stage of
PBL, namely developing and presenting the
results of the work, which is implemented
through a Google form. It is designed to
facilitate students in organizing and
presenting the results of investigations. The
included general instructions help students
understand the procedures for filling in and
ensure their answers are complete and
accurate. With this format, students can
compile reports on experimental or
analytical results systematically and present
them in a form that is easily accessible to
educators. The digital approach not only
improves students' technical skills in using
technology but also supports an interactive
and organized learning process.

Figure 6 shows the fifth stage of the
Problem-Based Learning (PBL) model,
namely, analyzing and evaluating problems,
students are directed to solve practice
questions. This stage is designed to improve
students' analytical skills in applying the
concepts they have learned to real situations.

The module also provides links for
collecting answers, making it easier for
students to submit the results of their
analysis online. This approach aims to
improve students' skills in solving problems
while validating their understanding of the
material studied.

Fase5 lisis &
SOAL LATIHAN

1 Bejana berisi air dengan massa jenis 1.000 kg/m?. Jika g = 10 m/s*
Tekanan hidrostas yang dialami ikan...?

2 Ferdy ingin mengetahul massa jenis minyak la memasukkan minyak
tersebut ke dalam pipa U yang terbuka di kedua ujungnya. Kemudian
ditambahkan air dengan massa jenis 1000 kg m? sehingga tampak seperti
gambar di bawah

0'4 8.62 crnII

272¢cm v

A

K

A B
AR
Berapa massa jenis minyaknya?
,)mw

k. ¢ JAWABAN )
—

E-modul Fluido Statis Kelos X

g m A
Figure 6. analyzes and evaluates solutions

Develop

The validation stage is carried out by
material expert validators. The practical tests
are carried out by teachers and students.

Table 4. Results of Material Expert Validation

Expert
No Aspect Assessment Category
Material/ 87% Very Valid
content
2 Presentation 80% Very Valid
Average 83,5% Very Valid
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Based on Table 4. The material expert
validation results for the e-Module that has
been developed are in the Very Valid
category with an average percentage of
83.5%.
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Table 5. Media Expert Validation Results

Expert

No Aspect Assessment Category
1 Language 83% Very Valid
2 Graphical 87% Very Valid

Average 85% Very Valid

Table 5 indicates an average value of
85%, which is in the very valid category.
Furthermore, the modules can be
categorized very well by validation
indicators. Thereby producing effective
electronic teaching materials for
independent learning, increasing students'
abilities and knowledge (Purwaningsih et al.,
2023). This is in line with the Previous
research results show that using applications
such as Flip PDF Professional produces
valid e-Modules (Sriwahyuni et al., 2019).

Table 6. Practicality Test Results

Test Name Avel_'age Category
rating
Teacher . _
Practicality 84% Very practical
Students’ . _
practicality 88% Very practical

In addition, Table 6 shows that the
module is very practical. Both teachers and
students indicated positive responses to the
module. The participants gave positive
comments and input, including that e-
Modules are very helpful for students as
additional teaching materials outside of
school, because they can be accessed online.

The practicality of the e-Module is
obtained from the student response
questionnaire after the learning process is
complete. Students are asked to fill out a
questionnaire according to their respective
opinions based on the experiences they have
had during learning activities using e-
Modules. As for the results of the e-Module
practical test, students obtained a score of
88%. So it can be said that the e-Module
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produced is very practical because of the
advantages that the e-Module has. Time
efficiency in learning can also be realized
because e-Modules are flexible, allowing
students to learn independently anywhere,
and are easy to carry. In line with what
Suharsono (2018) in Muzijah (2020) stated
that e-Modules are electronic-based learning
materials designed to make it easier for
students to understand lesson content
independently without relying on direct
guidance. Heyzine Flipbook-based PBL e-
module is able to present an interactive
learning experience equipped with features
such as animation, multimedia integration,
and its accessibility supports various student
learning styles, both visual, auditory, and
kinesthetic. With this approach, students can
be more actively involved, increase learning
motivation, problem-solving skills in
everyday life. This finding is in line with
research conducted by Tullah et al., (2025)
where the use of Heyzine Flipbook can
improve critical thinking and collaboration
skills of students with the topic of Static
Fluid material.

CONCLUSION

Based on the results of research
conducted regarding the development of a
PBL-based physics e-Module with the help
of Heyzine flipbook on static fluid material,
the following conclusions were obtained: 1)
The PBL-based electronics physics module
developed in this research by media experts
was categorized as very valid by obtaining
an average score of 85%, while the average
assessment of material experts was 83.5%.
From the data results it can be concluded that
the module developed is very valid and
worth testing. 2) According to students who
have become research subjects, the Heyzine
flipbook-based PBL  e-Module is
categorized as very practical, which can be
seen in the score of 88% positive responses
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from students. Meanwhile, the teacher's
response received a score of 84% in the very,
very practical category. This shows that this
e-Module should be used by students.
Although the results of the study indicate
that the PBL-based physics e-module
assisted by Heyzine Flipbook on the static
fluid material is very valid and practical, this
study has several limitations. One of the
limitations is that the effectiveness of the e-
module has not been tested in significantly
improving student learning outcomes.
Therefore, further research is highly
recommended to test the effectiveness of a
large-scale  measurement of learning
outcomes in classroom learning.
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