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Abstract: The challenges of finding interesting and interactive teaching materials is one of the causes of low
science learning outcomes. Accordingly, this study formulates valid, practical, and effective flipbook-based e-
modules for improving junior high school students' science learning outcomes. The Research and Development
(R&D) method with the ADDIE development model was adopted. Then, the effectiveness of proposed e-modules
in improving cognitive learning outcomes through pretest and posttest questions was measured. The garnered
data was analyzed using the t-test and N-Gain. The material aspect was declared valid with 87% accuracy, while
the media aspect yielded 84% accuracy, falling under the valid category. The practicality test for the e-module
conducted by involving the teacher resulted in a 97% score in the practical category. Similarly, the readability test
conducted by involving the students resulted in a 93% score in the practical category. The analysis of the test
results indicated a significant difference in cognitive learning outcomes before and after using flipbook-based e-
modules, with a sig value of 0.000 < a = 0.05. The N-Gain test yielded a value of 0.70 in the medium criteria,
placing the level of effectiveness in the moderately effective category. These results suggest that the
implementation of the Problem-Based Learning (PBL) model, facilitated by flipbook-based interactive e-modules

in learning activities, can enhance the science learning outcomes of junior high school students.
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1. Introduction

During learning activities, teaching materials present a crucial role as they train
students' independence in learning (Setiyadi et al, 2017). Although many teaching
materials have been developed, discovering effective, interesting, interactive, and
engaging teaching materials for the learning process remains a challenge (Sepriana et al.,
2019). Fikri and Rahmaniyyah (2023) suggest that interesting teaching materials aid
students in developing knowledge and understanding information more easily.
Meanwhile, the quality of teaching materials can enhance the learning experience by
providing diverse resources beyond textbooks. Besides, interactive modules have been
identified as an effective solution for creating such materials (Wijaya & Sefriani, 2017). In
the current digital era, it is crucial to create effective and engaging e-modules for teaching
(Phandini et al., 2023; Serevina et al., 2018; Sulisetijono et al., 2023). This will motivate
students to learn and provide them with practical and interesting learning resources
(Hamid & Alberida, 2021).

Science learning is essentially carried out based on research (Affriyenni et al., 2022).
However, student learning outcomes in science have been a persistent issue. According to
research conducted by Widianti (2023) and Jufrida et al (2019), students' learning
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achievement in science falls below the minimum completion criteria (75%). Similarly,
students at one of Malang Junior High School, Indonesia, also face similar conditions. The
science teacher reports that only 60% of students meet the minimum completion criteria
during daily science tests. The low academic achievement of junior high school students
may be attributed to the lack of available teaching materials (Lela et al., 2023). Furthermore,
the learning models also play a significant role in academic achievement in science.
Similarly, low academic achievement is observed in the area of food and the digestive
system. The study conducted by Ekasari (2021) revealed that students have a low
comprehension of the abstract and complex nature of the human digestive system
material. It is due to their inability to directly observe the digestive process and organs,
which suggests suboptimal learning outcomes. The use of many technical terms in material
related to the digestive system can also hinder students' understanding (Ekasari, 2021),
leading to challenges in learning the digestive system.

In response to these issues, the Indonesian government has attempted to enhance
students' science learning outcomes by improving teaching materials (Suparya et al., 2022).
An example of teaching materials is e-modules. E-modules are highly beneficial to learning
activities as they enable teachers to present subject matter effectively (Phandini et al., 2023;
Serevina et al., 2018). Digital learning materials, such as flipbook-based e-modules, have
the added advantage of being highly accessible, as they can be accessed anytime and
anywhere (Marsuki et al., 2021). This e-module is presented as a flipbook that can be
accessed on each student's cellphone screen, allowing for easy reading (Munzil et al., 2022).
While there have been numerous efforts to improve academic achievement through the
development of e-modules (Agung et al., 2022; Wahab et al., 2023; Wibisana et al., 2022),
the currently available e-module lacks interactive features and does not allow for direct
student engagement. Interactive features in teaching materials can improve students'
academic achievement by providing immediate feedback, which encourages students to
continue learning. Feedback helps students understand which material they have not yet
mastered and motivates them to relearn it (Wulandari et al., 2020). Therefore, it is essential
to develop interactive e-modules that facilitate two-way communication between the
module and students.

In addition to teaching materials, the learning model also has a significant impact on
student academic achievement. Problem-based learning (PBL) is an alternative learning
model for improving learning outcomes. By focusing on contextual problem-solving, PBL
requires analytical, evaluative, and solution-oriented thinking (Ananda & Mulhamabh,
2023; Scholkmann et al., 2023). This teaching model connects science with students'
everyday life and society (Uluginar, 2023). This approach can be used to teach science by
relating science materials to real-life materials, such as food and its digestive system
(Istigah et al., 2021). Therefore, it provides students with authentic problems and promotes
meaningful learning (Arends, 2012). The PBL model places students at the center of the
learning process, allowing them to take an active role in learning activities while the
teacher serves as a guide (Munawaroh & Setyani, 2020). Previous research has been
conducted on the use of the PBL model to improve learning outcomes (Fitrida et al., 2022;
Mangngi et al., 2022; Weja & Bano, 2023), reporting that the PBL model can enhance
student academic achievement. However, these studies have not applied interactive e-
modules.

Following the aforementioned explanation, this study developed flipbook-based
interactive e-modules using the PBL model to enhance science learning outcomes for junior
high school students. Additionally, the feasibility of flipbook-based interactive e-modules
using the PBL model was assessed, and their effectiveness in improving science learning
outcomes for junior high school students was analyzed.
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2. Materials and Methods

This study employed the ADDIE model for research and development (R&D), which
consists of analyzing, designing, developing, implementing, and evaluating stages. The
ADDIE learning system concentrates on content management, learning technique design,
and media selection and development (Branch, 2010). The research was conducted at one
of Malang State Junior High School, Indonesia, from October to November 2023. The study
population consisted of eighth-grade students in the odd semester of the 2023/2024 school
year. A sample of 32 students from the class was selected using random sampling.

The analysis stage involved examining issues related to science education, specifically
the material on food and the digestive system, through a needs analysis and interviews
with science teachers. The resulting product was an interactive e-module. During the
design stage, flipbook-based e-module specifications and storyboards were created, while
material content and learning tools were compiled, and instruments were developed to
test the validity and practicality of teaching materials. Additionally, student readability
questionnaires and pretest and posttest questions were used to measure academic
achievement. In the development stage, the previously designed e-module was completed.
Canva and Heyzine were used to create the e-module. Then, the validity and practicality
tests were conducted on the developed e-modules by involving teachers and students. The
validation test instrument was adjusted to national standard (Kemendikbud, 2017).
Validation and readability tests were carried out to ensure that teaching materials were
appropriate for students' characteristics and needs (Taherdoost, 2018). Meanwhile, the
practicality test was carried out after the individual, small groups, and field trials.

During the implementation stage, activities were conducted involving eighth-grade
junior high school students who are learning about food and the human digestive system.
The first activity was a pretest, followed by learning activities on food and the digestive
system materials using flipbook-based e-modules in three meetings. Finally, students were
given a posttest to determine the effectiveness of the e-modules on their cognitive learning
outcomes. Evaluation was conducted at every stage of development based on assessment
scores and feedback from validators and students.

This study utilized various instruments, such as a questionnaire for analyzing student
needs, a validation sheet for teaching materials, a practicality sheet for teachers, a
readability sheet for students, question grids, and pretest and posttest questions to
measure learning outcomes. The pretest-posttest questions were validated through
empirical tests. This study collected quantitative and qualitative data. Quantitative data
was collected from validation test scores of teaching and learning materials, teacher
practicality, and student readability. These data were garnered through validation and
practicality questionnaires. Additionally, quantitative data was obtained from the pretest
and posttest results of students. The study collected qualitative data through interviews,
suggestions, and comments on the needs analysis questionnaire, teaching materials, and
materials validation questionnaire, as well as a practicality questionnaire for teachers and
students (Taherdoost, 2018).

The module's validity and practicality scores were obtained through a questionnaire
using a Likert scale (Aka et al., 2018). The obtained validity percentage was categorized
following the criteria presented in Table 1.

Table 1. Criteria for e-modules validity and practicality

Percentage (%) Criteria
X=100 Very valid/practical, can be used without revision
80 =X <100 Valid/practical, can be used with minor revisions
60>X<80 Not valid/practical, moderate revision
40> X<60 Not valid/practical, major revision

20> X <60 Not very valid/practical, not used




Research and Development in Education (RaDEn), Vol. 4, No. 2, December 2024, pp. 788-803. https://doi.org/10.22219/raden.v4i2.34572 791 of 16

Qualitative data included needs analysis results, suggestions, and comments from the
validation of teaching materials and materials, as well as results from teacher and student
practicality questionnaires. Qualitative descriptive analysis was used to analyze this data.
The study analyzed both qualitative and quantitative data. Quantitative data included
empirical test results and pretest-posttest learning outcomes data from students. Statistical
analysis was conducted using the SPSS 16.0 program.

The validity of the pretest and posttest questions was analyzed using product
moment. Once the questions were proven valid, a reliability test was carried out using
Cronbach's alpha. The pretest and posttest value data were analyzed using the normality
test. If the distribution was normal, another analysis using the paired sample t-test was
performed. This research evaluated the effectiveness of flipbook-based e-modules in
improving learning outcomes using a normalized gain test. The normalized gain formula
(Formula 1) was used to determine the difference in scores between pre-learning and post-
learning. The results were classified based on the criteria for normalized gain values
presented in Table 2. The effectiveness criteria for N-gain are presented in Table 3.

posttest score — score pretest

Normalized Gain = e s 1)
ideal score — pretest score

Table 1. Criteria for normalized gain values

N-Gain Criteria
070<g<1,00 High
030=<g=<0,70 Moderate
000=<g=<030 Low

g=0,00 Constant
-1,00< g <0,00 Decline

Table 2. Criteria of N-gain effectiveness

Percentage (%) Criteria
<40 Ineffective
40-55 Less effective
56-75 Relatively effective
> 76 Effective
3. Results

During the analysis stage, a needs analysis was conducted on data from the
questionnaire for students and interviews with teachers at one of Malang State Junior High
School. The preliminary study revealed that 83% of students showed enthusiasm for
learning science, particularly when discussing real-life problems. Additionally, 97% of
students reported that their teachers had never used flipbook-based e-modules during the
learning process. Meanwhile, 90% of students prefer science learning resources that
include attractive images, suggesting their great interest in using flipbook-based e-
modules to learn. Additionally, all students express their need for teaching materials to
ease the learning of science concepts, such as food and the digestive system, resulting in
more engaging learning.

The interviews with science teachers suggest low learning outcomes in science lessons,
with only 60% of students having met the learning minimum completeness criteria,
particularly in the food and digestive system material. Further, the teachers face obstacles
when teaching this material, as students struggle to memorize the enzymes of the digestive
organs and often lack learning enthusiasm. Consequently, teachers should aim to facilitate
learning through innovative, interactive, and interesting teaching materials (Fung, 2020;
Karunanayaka et al., 2016). Therefore, the development of flipbook-based interactive e-
modules with PBL models in food and digestive system material is necessary. Several
researchers reported that using innovative media such as flipbooks has a positive impact
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on student learning outcomes, especially in science (Andini et al., 2018; Aprilia, 2021;
Hardiansyah & Mulyadi, 2022; Tsai et al., 2018). Flipbooks are widely used because of
several advantages and their relevance to Zoomers as users (Hardiansyah & Mulyadi, 2022;
Prasetyono & Hariyono, 2020; Sulistianingsih & Carina, 2019). As a generation born and
raised in technology and digital, enriching learning media with technology is one effective
effort to increase engagement (Fisher & Baird, 2021; Pescadero & Cabahug, 2023).

In the design stage, various materials were produced, including a needs analysis
instrument, teaching modules, pretest and posttest questions, teaching material, material
validation questionnaires, and e-module content. Meanwhile, a flipbook-based interactive
e-module prototype was created in the development stage using the PBL model for food
and digestive system material. The prototype can be accessed via the QR code as a shortcut.
The e-module component comprises general information, problem-based learning
activities, video to deliver problems during learning (Figure 1), and evaluation of learning
at the end of each sections. The module's learning activities follow the syntax of the PBL
(Birgili, 2015; Sada et al., 2016), comprising problem orientation (presenting the problem),
organizing students to learn (providing material), guiding investigations (using student
worksheets), presenting results and solutions, and evaluation.

Simak video berikut untuk manambah pengetahuanmu

Figure 1. Learning video as part of interactive e-module

At this stage, increasing student interaction with the material is facilitated by adding
student worksheet features using the LiveWorksheet application (Figure 2) and virtual
practice using Virtual Lab (Figure 3). The module's interactive features are presented
during the problem investigation activity, which utilizes the Virtual Lab. Through Virtual
Lab, students can conduct various simulation experiments to learn about the nutrient
content in various types of food and receive direct feedback (Cindikia et al., 2020; Narulita
et al., 2019). Through this process, students can increase their interaction and
understanding of concepts independently (Cafio De Las Heras et al., 2021; Lewis, 2014;
Sari et al., 2022).
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Virtual Lab is a breakthrough in online learning (Errabo et al., 2024; Hermansyah et
al., 2015). This is done as an effort to continue to provide high-level learning and thinking
experiences to students (Serdyukov, 2017). On the other hand, it is also intended to make
it easier for students to learn more about the concepts learned through direct practice
activities (Quigley, 2014). Many researchers believe that virtual lab learning can improve
student learning levels (Angreani et al., 2022; Sari et al., 2022; Serdyukov, 2017).

TAHAP 04. MENYAJIKAN HASIL
DAN MENENTUKAN SOLUSI

Setelah memperoleh banyak informasi dari penyelidikanmu.
Berikan alternatif solusi untuk mengatasi kasus terkait obesitas
diatas

Live Worksheets

Liveworksheets transforms your traditional
printable worksheets into seif-correcting
interactive exercises that the students c...

Figure 2. LiveWorksheet to engage students’ understanding comprehensively

Test for Carbohydrates, Proteins and Fats

e

Select the food substance:

Carbohydrates v

Select the carbohydrate:

Glucose b

Select the test:

Benedict's test v ’F‘

_——m L]
Reset Banana Extract Benedict's
Solution

Figure 3. Virtual Lab to facilitate students’ investigation

Additionally, interactive exercise questions are provided through Google Forms, with
immediate scoring available upon completion, provides quick feedback that motivates
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students to learn better. Further, the e-module is divided into three meetings, each of
which contains one PBL cycle, thereby, the module contains a total of three PBL cycles, as
exhibited in Table 4. LiveWorksheet is used to facilitate every student activity, from the
first syntax to the last syntax in the PBL cycle, which allows students to work on
worksheets digitally and interactively. To support understanding of the material, the e-
module is also equipped with learning videos and relevant images. This makes the
material easier to understand and enhances students' learning experience visually and
interactively

Table 3. Detail of learning activities in PBL-based e-module

Syntax Meeting 1 Meeting 2 Meeting 3
Problem orientation  Presentation of Presentation of Presentation of
problems of obesity problems related to problems related to

toddlers with obesity ~ unhealthy eating
patterns in Indonesian

society
Organizing student  Collect information by ~Collect information by  Collect information by
learning reading material about reading material about reading material about
nutrition and food additives the digestive system
Investigation Conduct food testing  Investigate the Investigate the digestive
practicum through the additive content from  organs and enzymes, as
virtual lab in the packaged foods and well as the types of
LiveWorksheet. beverages. Then, the digestive diseases
data are analyzed associated with food

based on the rules for  consumption or diet
additives consumption
from the Ministry of

Health

Presenting results & Present the results of ~ Present the results of ~ Present the results of the

solution the investigation that  the investigation that  investigation that leads
leads to the problem leads to the problem to the problem
orientation at the orientation at the orientation at the
beginning, then beginning, then come  beginning, then come up
come up with up with solutions for ~ with solutions for the
solutions for the the presented presented problems
presented problems problems

Evaluation Evaluate the Evaluate the Evaluate the

appropriateness of the appropriateness of the appropriateness of the
proposed solution for ~ proposed solution for  proposed solution for an
obesity diabetes unhealthy eating pattern

The validity test results for the e-module, presented in Table 5, indicate a final score
of 84.6%, it means that the developed teaching materials is valid and suitable for use as a
learning resources. Additionally, the validator provided notes for product improvement,
as shown in Table 6.

Table 4. Results of e-module validation

No Aspects of Assessment Score (%) Category
1 Display 85 Valid
2 Additional feature 93 Valid
3  Conformity with the PBL model 64 Moderate
4  Usage 88 Valid
5  Consistency 93 Valid
6  Benefit 85 Valid
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Final Score 84.6 Valid
Table 5. Revision from validator
Suggestion Before After
The cover should be H SR | o=
E-MODULE E-MODULE

FOOD AND DIGESTIVE SYSTEM BASED
PBL (PROBLEM BASED LEARNING)

For 3Junior High School
nd Equivalent

o, SO
R AMKAUTN, £31,378.151

Repair the non-functional link

There is a non-functional link

For Junior High School and

b, SHanon
Rk S8 RS

The non-functional link has

been repaired

Customize the E-module with
the PBL model

The problem orientation section
includes a command to
formulate a problem, and four
columns are provided to list the
problem formulations provided
by students. However, the
problem formulation leads to a
general definition or concept,
which is less in accordance with
the Problem-Based Learning
model.

It has been revised, resulting

in two available columns
directly related to the
presented problem.

Following the results of the material validity test presented in Table 7, the final score

for the material is 87.3%. Meanwhile, the final score for question validation is 92%, as
shown in Table 8. These results indicate that the material in the e-module is valid and
suitable for use. Additionally, the validator provides notes for product improvement, as
exhibited in Table 9.

Table 6. Results of materials validity test

No Aspects of assessment Score (%) Category
1  Conformity of materials 87.5 Valid
2 Language 85.7 Valid
3  Presentation 93 Valid
4  Conformity of e-module with PBL syntax 64 Moderate
5 Learning module 96 Valid
6  Accuracy of concepts 98 Valid

Final Score 87.3 Valid
Table 7. Validity of pretest and posttest items

No Aspects of assessment Score (%) Category
1 Suitability of learning objectives with learning outcomes 100 Very Valid
2 Conformity of problem indicators with learning objectives 81 Valid
3 Suitability of problems with problem indicators 81 Valid
4  Suitability of questions with the cognitive domain 80 Valid
5  Only one correct answer for every item 100 Very Valid
6  Easily understood and non-ambiguous language 100 Very Valid
7 Conformity of concept 100 Very Valid
8  There is distractor 100 Very Valid

Final Score 92 Valid
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Table 8. Revision from materials experts

Suggestion Before After
It is important that e- The problem concernsa7-  The issue concerns a 7-year-old child
modules adhere to the year-old child who has with diabetes due to frequent
PBL learning model. This  developed diabetes dueto ~ consumption of packaged drinks.
requires a clear connection frequent consumption of During the investigation activities in
between the problems packaged drinks. The the worksheet, students were tasked
presented and the investigation conducted in ~ with examining the content of
investigation conducted in the student worksheet is additives in various brands of
order to provide effective  focused solely on examining packaged food and beverages. The
solutions and present the additives present in students were then asked to
accurate results, various brands of packaged investigate the levels of additives in
particularly in the second  food and beverages. these products and compare them
meeting. with the recommended consumption

rates set by the Ministry of Health.
This process allowed for the
identification of brands of food and
beverages that potentially cause
diabetes.

Revise questions that do ~ There are several question =~ The unsuitable questions have been
not align with the learning indicators that do not align  revised to align with the learning
objectives or the with the learning objectives, objectives, question indicators,
indicators of the questions while some questions do question narratives, and cognitive
and their cognitive levels. not align with the question  level.

indicators and cognitive

level.

Table 9. Results of practicality test

No User Score (%) Category
1 Teacher 97 Valid
2 Student 96 Valid
Final score 96.5 Valid

According to Table 10, the results of the flipbook-based e-module practicality test
conducted by teachers and students indicate a practicality score of 96.5%, suggesting its
feasibility for usage. The implementation stage involves the application of PBL-based
learning facilitated by e-modules. The learning process consists of a pretest, learning
implementation, and posttest. The validity and reliability of the questions used in the
pretest and posttest have been ensured, with 15 out of 21 questions tested being valid and
highly reliable. Further, statistical analysis was conducted to evaluate the effectiveness of
flipbook-based e-modules in enhancing cognitive learning outcomes.

Table 10. Results of normality test (a = 0.05)

Category Sig o Conclusion
Pre-test 0.072 0.05 Normal distribution
Posttest 0.078 0.05 Normal distribution

According to the results of the normality test presented in Table 11, the data from the
pretest and posttest results are normally distributed, as indicated by the pretest value of
(sig 0.072 > 0.05) and the posttest value of (sig 0.078 > 0.05). This finding meets the criteria
for normality described by Sundayana (2018), suggesting that if the sig value is more
significant than a, then the data is normally distributed.
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Table 11. Results of t-test (a = 0.05)

Learning Outcomes Sig « Conclusion

Pretest - Posttest 0.00 0.05 Ha is accepted

According to the results of the T-test shown in Table 12, the sig (2-tailed) value is 0.000.
This meets the criteria for acceptance of the hypothesis, which states that if sig (2-tailed) <
a = 0.05, then Ho is rejected, and Ha is accepted (Sundayana, 2018). Therefore, there are
significant differences in student learning outcomes for the food and digestive system
material before and after using flipbook-based e-modules.

Table 12. Results of n-gain analysis

N N-Gain N-Gain (%) Conclusion

32 0.70 70% Sufficiently effective

The N-gain analysis revealed a moderate value of 0.70, placing it in the moderately
effective category. The e-modules have been proven to be successful in improving student
learning outcomes, with an effectiveness percentage of 70%. A formative evaluation was
employed to monitor and improve the product's development at each stage, including the
analysis, design, development, and implementation stages.

4. Discussion

Preliminary observations indicate that the learning outcomes of the majority of the
participants, particularly in food and digestive system material, have not met the
minimum completeness criteria. Several factors contribute to these students' low academic
achievement in this subject. One of these factors is students' lack of enthusiasm for learning.
As reported by Ngadiwon (2020), students' enthusiasm for learning is still low. The results
of observations indicate students' lack of focus and interaction during learning. For
instance, during the observation it was observed that students sitting in the back row were
engaged in conversations with their peers. Some students in the middle rows were
daydreaming with vacant stares, and when given the opportunity to use their gadgets,
they accessed content unrelated to the lesson.

The teacher at this middle school also reported that this issue occurs in subjects
perceived as difficult, such as Science and Mathematics. Besides, the academic
achievement of students can be influenced by the availability of quality and adequate
teaching materials (Prabowo et al., 2019). In this case, adequate refers to teaching materials
that are interesting and interactive, which can help to build students' enthusiasm for
learning (Lela et al., 2023; Parmin et al., 2016). E-modules are an example of engaging and
interactive teaching materials (Budiarti et al., 2016; Munzil et al., 2022; Nurandari &
Triatmanto, 2023). The limited availability of such materials restricts students to a single
learning resource. Even in this self-directed curriculum, the material in the accompanying
book is presented briefly, which can make it challenging for students to comprehend
independently. This condition provides the basis for developing teaching materials in the
form of engaging and interactive e-modules. It aims to motivate students to learn and
provide them with diverse learning resources to enhance their learning outcomes (Budiarti
et al., 2016; Serrat et al., 2014).

A module is considered to be of high quality if it satisfies the following criteria, clear
instructions, self-contained, stand-alone, adaptive, and user-friendly (Nisa et al., 2022).
The developed module meets the criteria for a good e-module by having clear instructions
that make it easy for students to use. It is self-contained and complete, making it easier for
students to understand the material without the need for additional teaching materials.
This e-module is presented in electronic form and contains updated materials, thereby, it
is adaptive to development and technology. Besides, its use of clear and simple language
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makes it easier for students to understand the material, resulting in a user-friendly
experience.

In addition, the results of the practicality test conducted by involving the teachers and
students indicate that the e-module can be categorized as practical. This suggests that the
e-module has user-friendly features for both students and teachers, and the content is easy
to comprehend. This is understood because the e-module includes clear instructions,
contains images and videos that clarify the material, is accessible via both laptops and
mobile phones, and features exercises that assess students' understanding. Additionally,
the learning design utilizes the PBL model, enabling students to study independently.
These findings align with previous research (Sugihartini & Jayanta, 2017), highlighting that
PBL e-modules are designed to enhance students' independent learning abilities.
Electronic-based learning resources offer various benefits, including increased flexibility
in terms of time and location for students to utilize these resources (Nurandari &
Triatmanto, 2023). The interactive nature of the developed e-module also makes it to be
more engaging than the manual module. This module includes interactive features in the
Virtual Lab and Google Form. Besides, it also provides direct feedback to students after
they complete the practicum in the Virtual Lab. Additionally, exercise questions are
available through Google Forms, and students can receive an immediate score upon
completion. This e-module includes images and YouTube videos to aid students in
comprehending the material. Interactive features are also present.

The statistical analysis confirmed that the pretest and posttest data are normally
distributed. The t-test results indicate significant differences in learning outcomes before
and after using the e-module. The N-gain score results are in the medium category, with
the effectiveness level in the moderately effective category. These results suggest that
flipbook-based e-modules can improve student academic achievement. The integration of
interactive e-modules with teaching and learning activities has been shown to increase
learning outcomes (Wahab et al., 2023). The study also highlights the importance of active
student learning. Meanwhile, Sidiq and Najuah (2020) suggest that interactive e-modules
can enhance students' motivation to become more self-sufficient in their learning, leading
to more effective learning activities and improved learning outcomes. Another influencing
factor aiding the e-module to enhance students' learning outcomes is the PBL activities.
The module's PBL activities can improve learning as it requires students to be actively
involved in the learning process, with the teacher serving as a guide. This model has been
shown to contribute to improved learning outcomes (Syarifudin et al., 2021). Also, Ayaz
and Soylemez (2015) clarifies that the problem-based approach is more effective in
improving students' academic achievement in science classes compared to traditional
teaching methods. Meanwhile, a study from (Pramana et al., 2020) suggests that
collaboration between e-modules and PBL models can be used to present innovative and
effective learning, which encourages students' desire to learn and has a positive impact on
their learning outcomes.

Several factors contribute to the relative effectiveness of e-module implementation.
Several obstacles faced by students require them to access e-modules collaboratively with
their peers, which results in less than optimal use and impacts their learning outcomes.
Meanwhile, for students who are less experienced in learning using digital teaching
materials, their learning outcomes are lower than optimal. To improve the quality of
learning comprehensively, students need to be exposed to problem-based e-modules more
often so that they feel comfortable and accustomed to them. This will result in a more
comfortable and optimal learning experience. This study is limited to improving learning
outcomes. Future research can use it to measure 21st century skills.
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5. Conclusion

This research presents a flipbook-based e-module that utilizes a PBL model to teach
about food and the digestive system. The validation results from teaching materials and
material experts indicate that the e-module is valid and appropriate. The practicality test
for teachers and students also shows that the e-module is practical. The results of the
implementation of the e-module in junior high school classrooms demonstrate its
effectiveness in improving students' science learning outcomes.
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