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Introduction

The rapid development of science and technology encourages the world of education to
continuously innovate to ensure learning remains relevant and improves its quality. Various
studies confirm that education plays a strategic role in developing quality human resources,
making improving the quality of learning a crucial necessity for national progress (Sri et al.,
2024; Sari et al., 2018; Wahyuni et al., 2020). In this situation, educators are required to design
conducive and effective learning to meet the demands of modern learning (Andriani & Putra,
2021). The challenges of the 21st century also require students to master higher-order thinking
skills, particularly mathematical critical thinking skills that help students analyze information
and solve problems logically (Fitaloka et al., 2022). This aligns with Johnson's view that critical
thinking is the process of combining, analyzing, and evaluating information to gain a deeper
understanding (Wilda et al., 2022).

Initial observations in class VIII of SMP Negeri 1 Sidomulyo showed that 83.4% of
students experienced difficulties in completing critical thinking questions. One of the main
causes was the use of less innovative learning resources. Educators only used printed textbooks
as the main teaching material, so that learning was not able to optimally improve learning
outcomes or critical thinking skills. Students were also less active in the learning process and
had varying levels of difficulty in understanding the material. Digital learning resources such
as e-modules had never been used in mathematics learning. In addition, assignments were still
given conventionally through printed textbooks without the support of interactive media, so
they were less able to attract students' attention and interest. Based on a needs questionnaire
given to 30 students, 28 students preferred digital learning materials over printed ones. In line
with this, educators also conveyed the need to develop innovative and interactive teaching
materials to attract students' interest in learning. Therefore, innovations that utilize technology
in presenting learning resources are needed.

One relevant innovation is the development of video-assisted flipbook-based e-modules,
which provide a more interactive, flexible learning experience and support student
independence. E-modules are non-printed digital teaching materials systematically designed to
facilitate independent learning (Wedastuti et al., 2023). These digital teaching materials are
attractively designed, easy to use, and accessible through various devices such as mobile
phones, laptops, and computers (Amalia et al., 2025), thus meeting the needs of modern
learning. Video-assisted flipbook-based e-modules are designed to make learning more
practical because the presentation is structured to resemble the style of educators teaching in
person. Flipbooks combine text, images, audio, and video into a single, dynamic visual display,
making the material more engaging and easier to understand (Ramadhina & Pranata, 2022).
Meanwhile, video integration has been shown to improve conceptual clarity, help students
understand abstract material, and increase learning motivation (Mendofa et al., 2024).

Recent studies have shown that multimedia-based digital teaching materials, particularly
flipbooks and videos, play a crucial role in enhancing higher-order thinking skills. Various
studies over the past five years have reinforced these findings, including the development of e-
modules using flipbook maker applications, which have proven valid, practical, and effective
(Anggraini et al., 2022), interactive flipbooks based on the ADDIE model, which have been
deemed feasible (A'inulkholifah & Sari, 2025), and flipbooks that integrate videos to support
conceptual understanding (Khumairoh & Husnah, 2023). Case-based flipbooks have even been
shown to enhance students' critical thinking skills (Landina & Agustiana, 2022). However,
these findings indicate that flipbooks and videos are still being developed separately, resulting
in a lack of research on integrating the two into a single e-module specifically designed to
support mathematical critical thinking skills.
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In addition, several other studies also confirmed the effectiveness of e-modules in
improving critical thinking skills, such as Danuri & Sundari (2023), as well as the feasibility of
flipbook e-modules as shown by Rukmi & Diyana (2024). However, these studies have several
weaknesses: (1) focusing only on feasibility or effectiveness without video integration; (2) there
is no research that combines flipbooks and videos in one complete e-module; (3) not testing the
direct impact on indicators of mathematical critical thinking skills; and (4) not implementing
in-depth development designs related to multimedia learning. Therefore, there is a research gap
that needs to be filled regarding how video-assisted flipbook-based e-module designs can
specifically improve students' mathematical critical thinking skills.

The novelty of this research lies in the development of a video-assisted flipbook-based e-
module on statistics material that is systematically designed using the ADDIE model and
specifically aimed at improving students' mathematical critical thinking skills. This research
not only assesses the feasibility and attractiveness of the e-module but also tests its
effectiveness, thus providing a new contribution to the development of integrative digital
teaching materials that focus on critical thinking skills. Based on this background, the
formulation of the research problem is: (1) How is the process of developing a video-assisted
flipbook-based e-module to improve mathematical critical thinking skills?; (2) How is the
feasibility and attractiveness of the e-module?; (3) Is the video-assisted flipbook-based e-
module effective in improving students' mathematical critical thinking skills? In line with this
formulation, this study aims to develop an e-module, assess its feasibility and attractiveness,
and test its effectiveness in improving students' critical mathematical thinking skills. The results
are expected to contribute to innovation in digital teaching materials and serve as a reference in
the development of learning resources for mathematics.

Method
Types of Research

The type of research used is Research and Development (R&D) which aims to produce a
product in the form of a video-assisted flipbook-based e-module to improve mathematical
critical thinking skills. This research approach is quantitative descriptive supported by
qualitative data from interviews and student responses. The product trial design uses a One
Group Pretest-Posttest Design to determine the effectiveness of the e-module in improving
students' mathematical critical thinking skills. The development model used is the ADDIE
model which consists of five stages: Analysis, Design, Development, Implementation, and
Evaluation (Zef et al., 2022). ADDIE has advantages in each step that is systematically
structured. Each stage is given the opportunity to be evaluated and revised based on the process
that has been gone through before proceeding to the next stage, so that the final product is valid.
The following is the ADDIE concept (Slamet, 2022):

" Analyze |
[ T } ............. .[ v ] ..............
B
‘ Develop r

Figure 1. ADDIE Model Concept
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Subject

The subjects in this study were eighth-grade students of SMP Negeri 1 Sidomulyo,
consisting of a small group of 14 students and a large group of 30 students. Subject selection
was carried out using purposive sampling and cluster sampling. Classes were selected
purposively based on criteria, namely being at a level appropriate to the research material,
students having heterogeneous characteristics, time availability according to the trial schedule,
and relevance to developing a video-assisted flipbook-based e-module. Furthermore, all
students in the selected classes were then sampled as clusters, so that the subjects represented
a relevant population and in accordance with the research objectives.

Instrument

The data collection instruments in this study were interviews, validation questionnaires,
an attractiveness questionnaire, and tests. Interviews were conducted to obtain important data
or information related to the research implementation. The validation questionnaire was used
to collect data from media and material experts. Validation was conducted to ensure that the
developed e-module was valid and suitable for use in the learning process. Furthermore, an
attractiveness questionnaire was conducted to determine the attractiveness of the developed e-
module product. Scores were given using a Likert scale of 1-4. Meanwhile, the test was used to
determine the effectiveness of the e-module in improving students' mathematical critical
thinking skills. The test implementation included a pretest and a posttest in the form of essays
totaling 5 questions. Each question has a maximum score of 16 points, so the total maximum
score is 80 points. The critical thinking ability test is compiled based on four main indicators
according to Karim & Normaya (2015), adapted from Facione (2015), namely:

Table 1. Critical Thinking Ability Indicators
Aspect Indicator
Interpretation  Identifying problems and being able to write down known, asked and
problems in questions
Analysis Identifying relevant information, selecting the appropriate solution
method, and performing calculations accurately and correctly

Evaluation Write down the solution to the problem accurately and correctly, and
be able to use other alternative answers

Inference Make appropriate conclusions

Prior to use, all instruments were validated by experts to ensure content and construct
suitability. Test reliability was analyzed using Cronbach's Alpha, while item validity was
calculated using Pearson Product Moment correlation.

Research Procedures

Development of a video-assisted flipbook-based e-module to improve critical thinking
skills in mathematics learning using the ADDIE model. The ADDIE model procedure is as
follows Zef et al. (2022): First, the analysis stage, this stage is an activity of analyzing the needs
of the teaching materials to be developed. The aim is to identify problems in the mathematics
learning process at the school. The stages carried out in the analysis process are as follows:
needs analysis, curriculum analysis, and analysis of student characteristics (Nisa et al., 2020).
Second, the design stage, at this stage, the design is prepared through several steps before
producing a learning device product in the form of a video-assisted flipbook-based e-module.
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This design stage is still a basic concept that will be the basis for product development in the
next stage (Titis et al., 2025). The process of preparing the e-module design includes the e-
module cover, concept maps, learning achievements according to the curriculum used,
collecting references, compiling material in the e-module and including videos and images
(Putra et al., 2024). The third stage of development, this development stage involves the
creation of a video-assisted flipbook-based e-module to improve critical thinking skills, as well
as the preparation of pretest-posttest question instruments. After the e-module and instrument
are completed, the next step is validation by validators to identify deficiencies. The fourth stage
of implementation, at this stage the e-module is applied to students and a series of product trials
are conducted to determine the effectiveness and student responses to the product being
developed. The fifth stage of evaluation, the evaluation stage can be carried out at each stage
that has been carried out. This evaluation aims to assess the extent to which the development
objectives have been achieved.

Data Analysis

This study employed qualitative and quantitative analysis. The qualitative analysis
presented the results of interviews, suggestions, and criticisms from media experts, material
experts, and mathematics educators, analyzed descriptively through the stages of reduction,
presentation, and conclusion drawing. Meanwhile, the quantitative analysis presented
numerical data using a Likert scale. The data were obtained from the presentation of the results
of the development of video-assisted flipbook-based e-module teaching materials and tests to
measure critical thinking skills. The results of both analyses were used in an integrated manner
to assess the feasibility, attractiveness, and effectiveness of the video-assisted flipbook-based
e-module. The results were then calculated using the following formula: (Syafnuri et al., 2019)

7= Di=1Xi

With,

total score

xi = - X
maximum total score

The assessment scores for each answer in the expert validation questionnaire can be seen
in Table 2 (Wibowo et al., 2018)

Table 2. Expert Validation Assessment Score

Category Score
Very Good 4
Good 3
Not Good 2
Not Good 1

The score data obtained can be categorized according to the criteria in the Table 3

Table 3. Validator Criteria
Score Eligibility Criteria
3,26 < x < 4,00 Valid
2,51 <x < 3,26 Quite Valid
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1,76 < ¥ < 2,51 Less Valid
1,00<x < 1,76 Invalid

The assessment scores for each answer in the student response questionnaire for the
video-assisted flipbook-based e-module can be seen in the Table 4 (Aini et al., 2018)

Table 4. Respondent Trial Assessment Score

Category Score
Very Good 4
Good 3
Not Good 2
Not Good 1

With the score results categorized as follows:

Table 5. Attractiveness Test Criteria

Score Criteria
3,26 <x <4,00 Very Interesting
2,51 <x<3,26 Interesting
1,76 < ¥ < 2,51 Less Attractive
1,00<x <176 Not Attractive

The next stage measured the effectiveness of the video-assisted Flipbook-based e-module
by providing pre-test and post-test essay questions, which were then analyzed using N-Gain.
The trial design used was a One Group Pretest-Posttest Design (Sugiyono, 2017). The following
is the effectiveness test formula used: (Supriadi, 2021)

Postest Score — Pretest Score

(9) =

Maximum Score — Pretest Score

The N-Gain results obtained are then grouped into the following Hake N-Gain score
distribution categories.

Table 6. N-Gain Score Category

N-Gain Score (g) Criteria
g>07 High

03<g<07 Currently
g9<0,3 Low

Furthermore, to determine the level of effectiveness of video-assisted flipbook-based e-
modules to improve mathematical critical thinking skills, this can be seen in the Table 7

Table 7. Criteria for Determining the Level of Effectiveness

Persentase (%) Criteria
g <40 Ineffective
40< g <56 Less Effective
56 <g<76 Quite Effective
g=76 Effective

Furthermore, to strengthen the interpretation of effectiveness, this study also calculated
the magnitude of the influence of the video-assisted flipbook-based e-module on improving
mathematical critical thinking skills using effect size. The following is the effect size formula:
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Research Findings

The development research resulted in a video-assisted flipbook-based e-module product
to improve mathematical critical thinking skills. The following is an explanation of the results
of the development research from each stage:

Analysis Stage

The analysis stage involves analyzing student needs, curriculum analysis, and student
characteristics. The needs analysis was based on data from student interviews and
questionnaires, which showed that the mathematics learning process is still limited to the use
of printed textbooks without the support of interactive media such as flipbooks or learning
videos. Digital learning resources such as e-modules have never been used in mathematics
learning, so students tend to be less interested and less active in participating in learning. The
questionnaire results showed that 30 students preferred digital-based learning materials,
because they were more flexible and engaging. In addition, 28 students chose the option of
strongly agreeing with the development of learning materials in the form of flipbook-based e-
modules with video support to make it easier for students to understand mathematics learning
materials. Educators also expressed the need for innovative and interactive learning materials
to increase learning interest. These findings align with the demands of the independent
curriculum, which encourages the use of digital media as a flexible, interactive, and student-
centered learning tool. Therefore, the development of flipbook-based e-modules with video
support is a relevant solution and in line with current developments in educational technology.
Curriculum analysis shows that the curriculum used at SMP Negeri 1 Sidomulyo is the
independent curriculum. The independent curriculum emphasizes interactive, flexible learning
and supports the development of higher-order thinking skills. Statistics material was chosen
because it demands analytical skills, data interpretation, and reasoning, making it an appropriate
context for developing critical thinking skills. The questionnaire results showed that students'
learning styles were diverse: 35% visual, 32% auditory, and 33% kinesthetic. This diversity
underscores the need for media that combines text, visuals, video, and interactive activities, all
of which can be facilitated by video-assisted flipbooks.

Design Stage

The design stage includes creating e-module covers, e-module instructions, concept
maps, learning objectives, compiling statistical materials, learning videos, and designing
instruments to assess feasibility, attractiveness, and effectiveness.

Development Stage

The development phase involved developing a video-assisted flipbook-based e-module
to enhance critical mathematical thinking skills. After the e-module was developed, it was
validated by subject matter and media experts to improve the product and declare it suitable for
use. The following is a screenshot of the e-module cover, concept map, statistics materials,
learning videos, practice questions, glossary, and bibliography:
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Figure 2. Cover E-module, concept map, statistics materials, learning videos, practice questions, glossary, and
bibliography

Learning videos are created to support students' understanding of the material through
audio-visual explanations. An example of a developed learning video is shown in the following
image:

Suatu hari Radit menemukan robekan kertas yang memuat
data pengunjung perpustakaan beberapa pada gambar
diagram berikut.

“Pengunjung perpustakaan”

Informasi yang ada pada kertas tersebut menunjukkan

data pengunjung perpustakaan selama 5 hari. Namun,

data jumlah pengunjung pada hari rabu tidak terlihat

jelas. Berdasarkan data dan rata-rata yang tersedia,
@ berapa banyak pengunjung pada hari rabu?

Figure 3. Learning Videos

Figure 3 displays a video clip illustrating the presentation of data in the form of a bar
chart regarding the number of library visitors over five days. The video shows an illustration of
a teacher explaining the material, a digital whiteboard containing the context of the problem, a
bar chart as visual data, and questions to encourage students to analyze the data. Information in
the video indicates that visitor data for five days is available, but the number of visitors on
Wednesday is not clearly visible. Students are then asked to determine the number of visitors
on Wednesday based on other data and the average value. This calculation activity is part of a
critical thinking skill exercise.

The combination of visuals, narratives, and illustrations is designed to support visual and
verbal information processing and the use of various learning media, thereby helping students
understand statistical concepts and practice critical thinking skills through data interpretation,
information evaluation, and conclusion drawing. The e-modules presented in flipbooks allow
students to easily navigate pages, play videos directly on the page, access questions and
discussions interactively, and repeat certain sections as needed for independent learning. The
flipbook's layout is designed to be attractive and user-friendly, using soft colors, educational
illustrations, and a consistent layout.

Next, product validation testing was conducted by experts, including material experts and
media experts. The validation testing was conducted to identify deficiencies in the e-module so
that the author could obtain advice and input from the experts for revisions until the product
was deemed suitable for use. The following are the results of the material expert validation:
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Figure 4. Subject Matter Expert Validation Chart

Figure 4 shows the validation graph of the material experts assessed by two mathematics
education lecturers from UIN Raden Intan Lampung and one mathematics teacher from SMP
Negeri 1 Sidomulyo. The assessment above covers aspects of the suitability of the material to
the CP, material accuracy, material up-to-dateness, encouraging curiosity, presentation
techniques, presentation support, learning presentation, and language. The average score for all
aspects was 3.73 with the criteria of "valid". Therefore, it can be concluded that the video-
assisted flipbook-based e-module is very valid and suitable for use. The following are the results
of the media experts:

Media Validation Assessment

5
4 3,53,53,66 332871 533350
3
2
1
0
E-module size E-module Cover  E-module E-Module  Conformity with
Design Content Design  Efficiency E-Module

Elements

m Validator 1 = Validator 2 Validator 3

Figure 5. Media Expert Validation Graph

Figure 5 shows the media expert validation graph conducted by two mathematics
education lecturers from UIN Raden Intan Lampung and one mathematics teacher from SMP
Negeri 1 Sidomulyo. The assessment above includes aspects of e-module size, e-module cover
design, e-module content design, e-module efficiency, and suitability with e-module elements.
The average score for all aspects is 3.37 with the criteria of "valid", so it can be concluded that
the video-assisted flipbook-based e-module is very valid and suitable for use.

Implementation Stage

The implementation phase was conducted to determine student response to the e-module
and measure its effectiveness. The product's appeal test consisted of small-group and large-
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group trials. The appeal test was obtained from a student response questionnaire regarding the
video-assisted flipbook-based e-module to improve mathematical critical thinking skills.
Meanwhile, the product's effectiveness test was determined using test results (pretest-posttest)
to determine the e-module's effectiveness. The following are the comparative results of the
student appeal test:

Comparison of Attractiveness Test
3,5 3,48

3,45
3,4 3,39
3,35 l
3,3

Small Group Test Large Group Test

Figure 6. Comparison of Attractiveness Test

Figure 6 displays the results of the small-group and large-group engagement tests. The
small-group test, involving 14 students, yielded an average engagement score of 3.39,
categorized as "very engaging." Meanwhile, the large-group test, involving 30 students, yielded
an average engagement score of 3.48, categorized as "very engaging." Students assessed that
this e-module increased learning motivation, facilitated understanding of the material, and
provided a pleasant learning experience. These findings were reinforced by comments in the
open-ended questionnaire, where students stated that the flipbook's interactive visual display,
simple navigation, and the presence of instructional videos made the learning process more
enjoyable and easier to follow. These features enabled students to review the material
independently, increasing their confidence and adjusting their learning pace to suit their
individual needs. This consistency between the questionnaire data and student comments aligns
with research by Waliulu & Palembang (2022), which found that using flipbooks accompanied
by instructional videos can increase student interest and engagement. Furthermore, the
effectiveness of the e-module was measured using a One Group Pretest-Posttest design. The
analysis showed an increase in students' critical mathematical thinking skills after using the
video-assisted flipbook-based e-module.

Table 8. N-Gain Data on Students' Mathematical Critical Thinking Ability
Mean
Pretest Posttest N-Gain Score Information
35,17 81,97 0,72 Tall

Based on the results of the N-Gain Score calculation, a value of 0.72 was obtained in the
"high" category and for the N-Gain Score in percentage form, the result was 72% with the
criteria of "quite effective". This indicates that the developed e-module is able to provide a
significant increase in students' mathematical critical thinking skills. This high increase not only
indicates students' success in understanding the material, but also reflects that the features in
the e-module, such as the visual display of flipbooks, the integration of explanatory videos, and
systematic presentation of materials, are able to help students build a deeper conceptual
understanding. Videos provide reinforcement for difficult concepts, while the flipbook format
makes it easier for students to explore the material flexibly according to their respective learning
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pace. The combination of the two media creates a more interesting, directed, and meaningful
learning experience, thus supporting the development of critical thinking indicators such as
interpretation, analysis, evaluation, and inference. To strengthen these results, an effect size
analysis was conducted. The results are presented in Table 9

Table 9. Data Effect Size of Students' Mathematical Critical Thinking Ability

Category N M, SD,, SDpoited Effect Size
Pretest Score 30 35,17 35,92
Posttes Score 30 81,97 80,88 62,57 0,74

Based on the calculations, the effect size was 0.74, which falls into the "moderate"
category. These results indicate that the use of video-assisted flipbook-based e-modules has a
significant impact on improving students' critical thinking skills in statistics. The difference in
categories between N-Gain and effect size indicates that although the improvement in learning
outcomes is relatively high, the strength of the treatment's influence is influenced by variations
in student scores, so the effect size is in the medium category. Thus, the results of the N-Gain
and effect size analysis indicate that the developed e-module is effective for use in mathematics
learning, particularly in improving students' critical thinking skills in mathematics learning.

Evaluation Stage

The evaluation phase in the ADDIE development model is conducted at each stage,
stopping once the final assessment results meet the criteria of being valid/feasible, engaging,
and effective, allowing them to be used in learning. Based on the development results, the five
stages yielded a final product that is feasible, engaging, and effective in the learning process.
Furthermore, triangulation between quantitative and qualitative data was conducted to
strengthen the findings regarding the feasibility and effectiveness of the video-assisted
flipbook-based e-module to improve students' mathematical critical thinking skills.
Quantitative data showed a significant increase in critical thinking skills with an N-Gain of 0.72
in the high category and an effect size of 0.74 in the medium category, while questionnaire data
showed an average interest value of 3.39 for the small group and an average interest value of
3.48 for the large group with a very interesting category. This finding was reinforced by student
comments in the open column of the questionnaire, which stated that the interactive flipbook
display and the presence of learning videos helped students understand the statistical material
clearly and made the learning process more interesting. The alignment between the interest
assessment, the increase in test scores, and these open comments indicates that the positive
learning experience through the e-module contributed directly to the improvement of critical
thinking skills. Thus, the triangulation of quantitative and qualitative data provides strong
evidence that the developed e-module is not only feasible in terms of appearance and media,
but also effective in supporting the learning process..

Discussion

This study produced a video-assisted flipbook-based e-module to improve students'
mathematical critical thinking skills in statistics. The validation results from material experts
and media experts showed that the developed e-module met the feasibility criteria, while the
results of student responses showed that the e-module was considered very interesting for use
in learning. In addition, the results of the effectiveness test showed an increase in students'
mathematical critical thinking skills with an n-gain value of 0.72, which is in the high category.
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These findings indicate that the e-module is not only suitable as a learning medium, but also
has contributed to improving the quality of students' thinking processes in understanding and
solving statistical problems. This improvement can be explained through the characteristics of
e-modules that combine flipbook displays, step-by-step presentation of material, learning
videos, problem-solving examples, and exercises that guide students in understanding,
analyzing, evaluating, and drawing conclusions. In statistics, critical thinking skills are essential
because students cannot simply calculate the average, median, mode, or measure of data
distribution. Students also need to read the data, interpret its meaning, choose the appropriate
procedure, check the reasonableness of the results, and draw conclusions based on the available
information (Sri et al., 2024; Sari et al., 2018; Wahyuni et al., 2020).. Therefore, the use of
video-assisted e-modules is relevant because it can help students follow a more structured
mathematical thought process.

The learning videos in the e-module serve as audiovisual media that simultaneously
present the relationships between concepts, procedures, and problem-solving examples. This
presentation helps students see how information in the problem is identified, how a solution
strategy is selected, how calculations are performed, and how conclusions are drawn (Wedastuti
et al., 2023). However, the power of the video lies not solely in the visual and audio elements,
but in how it is integrated with the learning activities in the e-module (Waliulu & Palembang,
2022). If the video is only watched passively, its contribution to critical thinking will be limited
(Wedastuti et al., 2023). In this study, the video became more meaningful because it was
combined with materials, questions, exercises, and activities that required students to provide
reasons, evaluate answers, and draw mathematical conclusions.

These findings align with multimedia learning theory, which explains that learning can
be more effective when information is presented through an integrated combination of text,
images, audio, and visuals. This integration can help students process information through
verbal and visual channels, thus strengthening their understanding of concepts (Amalia et al.,
2025). In the context of this research, multimedia principles not only support understanding of
statistical concepts but also help students develop the foundations of thinking necessary for
analysis and evaluation. Therefore, the use of video in e-modules needs to be understood as part
of a learning design that encourages thinking processes, not simply as a supplementary media.

The results of this study also strengthen the findings of Darmansyah et al. (2024) who
showed that flipbook-assisted e-modules are effective in mathematics learning. These findings
also support the research of Gulo & Mendrofa (2024) who showed that flipbook-based e-
modules are valid, practical, and effective for use in mathematics learning. However, this study
has a more specific focus because it developed a video-assisted flipbook-based e-module on
statistics material with a primary orientation towards improving mathematical critical thinking
skills (Khumairoh & Husnah, 2023). Thus, the contribution of this study lies in strengthening
the design of e-modules that not only present material in an interesting way but also direct
students to engage in high-level cognitive activities.

Theoretically, this study reinforces the view that digital learning media will be more
meaningful if designed based on the principle of integration between visual and verbal
representations, and thinking activities. Video-assisted flipbook-based e-modules can be a
means to connect concept presentations, solution examples, and reflective exercises in a single
learning flow. Practically, the results of this study indicate that teachers can use this type of e-
module as an alternative, more interactive and directed statistics learning medium. However,
the effectiveness of e-modules still depends on the quality of the assignments, the clarity of the
instructions, the appropriateness of the videos, and the presence of activities that encourage
students to analyze, evaluate, and provide mathematical reasoning (Landina & Agustiana,
2022). Therefore, the development of video-based e-modules should not only emphasize the
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appearance and appeal of the media, but also ensure that each component within it supports the
process of mathematical critical thinking.

Conclusion

This study concludes that the developed video-assisted flipbook-based e-module is
feasible, engaging, and effective for improving students' mathematical critical thinking skills in
statistics. The feasibility of the product is demonstrated through valida tion results from material
experts and media experts, while the product's appeal is evident from students' positive
responses to the use of the e-module in learning. The effectiveness test results indicate an
increase in mathematical critical thinking skills with an n-gain value of 0.72, which is in the
high category. These improvements demonstrate that the integration of flipbooks and learning
videos can help students understand statistical concepts in a more focused manner. Videos help
clarify problem-solving pathways, while e-modules provide a learning structure that allows
students to read, observe, analyze, evaluate, and draw conclusions. Thus, video-assisted
flipbook-based e-modules serve not only as a medium for delivering material but also as a tool
to support critical mathematical thinking. The main contribution of this research lies in the
development of digital learning media that combines flipbook displays, learning videos, and
learning activities in statistics. However, the effectiveness of e-modules is not solely determined
by the audiovisual elements, but rather by the integration of material, examples, videos,
exercises, and questions that encourage students to reason critically. Therefore, this e-module
can be used as an alternative learning medium for mathematics, particularly in statistics, while
still paying attention to the quality of the content, activity design, and the appropriateness of
the videos to the learning objectives.
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