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ABSTRACT

This study aimed to develop a Pop-Up Mathematics Book to improve eighth grade students’ understanding of cubes and
cuboids. The main objective of this study was to create an engaging and interactive learning tool to improve students’
problem-solving skills and conceptual understanding. The development process used the ADDIE model and included a
comprehensive literature review and pilot testing to identify common challenges in geometry learning. The content and
design of the book were rigorously evaluated by content and design experts to ensure its quality and effectiveness.
Implementation was carried out by actively involving students, and its effectiveness was measured through pre-test and
post-test scores, student feedback, and teacher observations. The results showed significant improvements, with a 25%
increase in post-test scores, indicating a better understanding of geometry concepts. Students reported high levels of
engagement, while teachers noted improvements in learning delivery and student participation. These findings
demonstrate the potential of the Pop-Up Mathematics Book as an effective tool in geometry learning. However, the
limited scope of the study to one topic and a specific group of students requires further research to evaluate the
effectiveness of this tool on a more diverse student population, other academic subjects, and various educational contexts.
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1. INTRODUCTION

Mathematics is a fundamental discipline in education, playing a vital role in developing students' logical reasoning,
analytical skills, and problem-solving abilities (Szabo et al., 2020; Xu et al., 2021; Zhou et al., 2023). A strong foundation in
mathematics also supports progress in various fields, including science, technology, and economics. Integrating learning
media in mathematics education has significantly improved students' understanding and engagement, especially for
complex subjects such as geometry. Traditional teaching methods often struggle to maintain students' interest, leading to
low engagement and less effective learning outcomes. Incorporating interactive learning tools, including digital technologies,
has emerged as an effective strategy.

Innovative learning media are essential to improving students' understanding of geometry, including important topics
such as cubes and cuboids. Geometry provides students with a conceptual framework for shape, size, and spatial
relationships, which is the foundation for practical applications in everyday life and engineering (Gurmu et al., 2024;
Jablonski & Ludwig, 2023; Wardhani et al., 2023). Cubes and cuboids, as fundamental three-dimensional shapes, are
essential for building a basic understanding of geometry. While a cube has six identical square faces, a cuboid has six
rectangular faces of varying dimensions. Mastering the volume and surface area calculation for these shapes is an essential
skill in geometry (Baah-Duodu et al., 2020; Kuzniak & Nechache, 2021).

Visual and interactive media, such as pop-up books, can provide a more immersive and engaging learning experience.
Research shows innovative learning media increase students' motivation and interest, leading to deeper conceptual
understanding (Charline et al., 2023; Vijayalakshmi & Reddy, 2020). Visual-based media, such as pop-up books, allow
students to interact directly with three-dimensional shapes, especially in geometry, where spatial understanding is key.
Interactive media transforms students from passive recipients of information to active participants in the learning process.
Studies show that students who engage with interactive media achieve significantly higher levels of understanding than
traditional methods (El-Sabagh, 2021; Tuma, 2021). Specifically, visual and interactive media such as pop-up books allow
students to grasp complex concepts more easily in geometry. These media allow students to explore and interact with
geometric shapes, strengthening their understanding of the unique properties of cubes and cuboids. Research shows that
interactive learning experiences increase information retention and foster long-term conceptual understanding (Bizimana
et al., 2022; Sarwar et al., 2024). For this reason, educators need to integrate innovative learning media into the curriculum,
especially for subjects that require strong visual understanding, such as geometry. Students often face challenges with
conventional methods when learning the concept of cubes and cuboids. These challenges can include conceptual
understanding, application of formulas, and critical thinking skills. One common difficulty is understanding the

633


https://ejeset.saintispub.com/
mailto:pratiwidws23.math@gmail.com

Sitaresmi et al. Electronic Journal of Education, Social Economic and Technology, Vol. 6, No. 1, (2025), pp. 633~641

fundamental properties of cubes and cuboids. Research shows that many students experience confusion when identifying
geometric attributes, such as the number of sides, types of angles, and dimensional relationships (Gee & Harefa, 2021; Ibili
et al., 2020; Mudhefi et al., 2024). This lack of basic understanding can hinder students as they progress to more complex
topics (Mi et al., 2020; Paige et al., 2019; Strong et al., 2024).

Students often struggle to apply the concepts learned to real-world scenarios or more challenging problems (Dixon &
Brown, 2012; Larson et al., 2018). Difficulty in applying formulas is another significant barrier. Many students rely on rote
memorization without understanding the context or practical use of formulas, which often leads to difficulties applying them
effectively (Legarde, 2022; Liu et al., 2023). Studies have revealed that students often cannot explain their solution steps,
indicating a shallow understanding of the underlying concepts (Maryanih et al.,, 2018; Mutia, 2017). Furthermore,
traditional teaching methods relying heavily on lectures without visual engagement can exacerbate students' difficulties.
When teachers primarily use a lecture-based approach without engaging students in hands-on activities or visualizations,
students tend to lose interest and motivation (Mariappan, 2024; Tang, 2023; Vansdadiya et al., 2023).

To address these challenges, this study proposes the development of a Math Pop-Up Book as a learning aid. Math Pop-
Up Books include three-dimensional elements that appear when the page is opened, providing students with a realistic and
interactive experience. Visualization of attractive geometric shapes such as cubes and cuboids. This tool accurately
represents abstract mathematical concepts, encouraging experiential learning. Visually engaging and interactive, this tool
allows students to manipulate three-dimensional shapes, enhancing their understanding. Studies by (Kwok et al., 2016;
Liono et al., 2021) show that interactive learning media can help students understand complex concepts more effectively
than static and traditional materials. Studies Lasher & Denzer (2020) found that pop-up books increase students' focus and
engagement, making them a valuable educational tool. Similarly, (Abbazio et al., 2023; Nkosinkulu, 2024) showed that pop-
up books enhance knowledge retention and engagement more effectively than other media, such as posters. These findings
suggest that pop-up books' tactile and visual nature provides an immersive experience that supports a deeper understanding
of complex concepts, especially three-dimensional shapes, that static images cannot achieve.

The novelty of this study lies in the specific application of pop-up books to teaching cubes and cuboids. Compared to
previous studies, this study focuses on geometry topics that have not been widely explored in the context of pop-up books.
For example, Mohamed & Kandeel, 2023 Nor'a et al., 2024 Zhu et al., 2023) found pop-up book media effective in general
learning but did not focus on geometry. This study emphasizes the importance of interactive and engaging learning media,
consistent with the findings by (Djus et al., 2024; Mohamed & Ali, 2024), which highlight that pop-up books can attract
students' attention and improve classroom dynamics. Based on this background, it is necessary to conduct development
research entitled "Designing Pop-Up Mathematics Books to Improve Understanding of Cubes and Blocks".

2. RESEARCH METHOD

This study employs a development research approach, focusing on creating instructional media. The pop-up book provides
a visual aid for learning and realistic mathematics-based student worksheets. In addition, student worksheets were
developed to complement the media and facilitate active learning. The participants in this study were 22 eighth-grade
students and one teacher of Mathematics of MTs Miftahul Ulum, Probolinggo, selected through purposive sampling based
on their willingness to participate and recommendations from their mathematics teachers. These students were considered
appropriate for the study as they actively studied the concepts of cubes and cuboids within their mathematics curriculum.
The selection ensured that the sample aligned with the research objectives and the context of the media being evaluated.

This study follows a development research design, specifically the ADDIE model, which includes the following steps: (1)
The Analysis phase began with preliminary observations and interviews with mathematics teachers and students to identify
challenges in teaching and understanding cubes and cuboids. This phase helped determine the specific needs of the
instructional media; (2) the design phase, the concept for a math pop-up book, was created to address the challenges
identified in the analysis phase. The design phase included establishing specific learning objectives and structuring the
content to present cubes and cuboids in a visually engaging and interactive format; (3) the development phase, the pop-up
book was produced based on the design specifications. Expert validators, including subject matter experts and instructional
designers, reviewed the prototype to ensure its quality. The media validation was based on a set of criteria, and the feedback
provided guided revisions to improve the media; (4) implementation phase, the media was implemented in the classroom
with the students, who used the pop-up book along with accompanying worksheets. This phase involved observing students'
interactions with the media and collecting feedback on its usability and effectiveness; (5) the evaluation phase involved
evaluating the effectiveness and practicality of the media. Data were collected through student response questionnaires,
cognitive tests (pre-test and post-test), and expert validation.

The data collection instruments in this study were observation, validation, questionnaires, and tests. First, the
observation was used to write down all kinds of activities in learning and administration and describe all kinds of school
conditions and situations. Things that need to be observed include student behavior and the process of teaching and learning
cubes and blocks using the 8th-grade math pop-up book. Second, the validation sheet was used to test the quality of the
product. For this reason, validation is arranged into two types adjusted to the respondents' needs: media and material.
Media validation is carried out to measure the product from the media aspect. At the same time, material validation is
carried out to measure the media from the learning and content aspects. The validation sheet is a closed questionnaire in
the form of a checklist with a Likert scale, namely by preparing several questions regarding the developed media and
respondents (material experts and media experts). Third, the questionnaire, namely the teacher and student questionnaire
sheets. The student questionnaire sheet is used to find out students' responses to the media to be developed. Student
responses can be used as a tool to measure the practicality of the mathematics pop-up book media. The response sheet is a
closed questionnaire and a checklist with a Likert scale.
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Table 1. Student Questionnaire Indicators

No Indicators Descriptions
1 Ease of Use Assesses how easy it is for students to interact with the media.
2 Perceived Benefits for Learning Measures students' perceptions of how the media helped them learn.
3 Overall Impression of the Media Evaluates the general impression of students regarding the media.
4 Practicality for Everyday Use Assesses whether students find the media practical for learning.

Meanwhile, the teacher fills out the teacher questionnaire sheet during the trial. The teacher assesses the learning media
through the questionnaire and the media distributed. The questionnaire sheet is in the form of a closed questionnaire using

a Likert scale.
Table 2. Teacher Questionnaire Indicators

No. Indicators Description

1 Ease of use Evaluates how easily teachers can understand and use the media in teaching.
9 Assesses the alignment of the media content with the mathematics curriculum
standards for grade 8.
3 Quality of Media Design Evaluates the visual appeal, readability, and physical quality of the pop-up book.
4 Measures the flexibility and ease of using the media in different teaching methods
and classroom settings.
Assesses the media's ability to improve students' understanding of cubes and
cuboids.
Measures how well the media facilitates teacher-student and peer interactions
during learning.
Evaluates the teacher's willingness to use the media in future lessons and any
need for additional training.

Alignment with curriculum

Practicality in Teaching
5 Effectiveness in Enhancing Learning
6 Support for Interaction

7 Teacher Readiness to Use the Media

Fifth, test. The question test is an evaluation of student learning. Students are given a test to determine their understanding

of cubes and blocks. The test sheet is in two forms, pre-test and post-test, and is given to students in the second trial. The

evaluation sheet aims to measure the effectiveness of learning media on student learning outcomes using pop-up book media.
Table 3. Test Instrument Indicators

No Indicators Description

Understanding the Properties of Cubes and  Assesses students' understanding of basic properties of cubes and cuboids,
Cuboids such as faces, edges, and angles.

Evaluates students' ability to calculate the volume and surface area of cubes
and cuboids.

Measures students' ability to understand the spatial relationships and
orientation of three-dimensional objects.

Application of Cubes and Cuboids in Real-  Assesses students' ability to relate the concepts of cubes and cuboids to real-
World Contexts life situations.

Tests students' ability to solve contextual problems involving cubes and

1
2 Calculation of Volume and Surface Area

3 Understanding of Spatial Relationships

5 Problem-Solving with Cubes and Cuboids

cuboids.
6 Identification of Real-World Objects as  Measures students' ability to identify real-world objects that are cubes or
Cubes or Cuboids cuboids.

Proper data analysis techniques were employed to ensure the validity and reliability of the data collected. The analysis
process included evaluating observation data, validation forms, questionnaires, and test results using appropriate
quantitative and statistical methods. Data from validation forms, teacher questionnaires, and student questionnaires were
analyzed using quantitative descriptive analysis, employing Likert scales to measure the levels of agreement with various
criteria. The Likert scale ranged from 1 (Very Poor) to 5 (Very Good), allowing for a structured assessment of the media's
validity, practicality, and effectiveness. In addition, data collected from observation sheets were analyzed qualitatively to
identify patterns in student behavior, teacher-student interactions, and overall classroom dynamics during the
implementation of the Math pop-up book. The percentage results from the Likert-scale responses were interpreted based on
predefined validity criteria:

Table 4. Validity criteria

No. Validity Criteria Validity Percentage
1 Very Valid 81% — 100%
2 Valid 61% — 80%
3 Fairly Valid 41% — 60%
4 Less Valid 21% — 40%
5 Not Valid < 20%

Based on Table 4, used to interpret the validation results of the instructional media. The percentage range indicates
the level of alignment and quality of the media based on predefined standards. The aggregated results were converted into
percentages for more explicit interpretation and classification. For the test data analysis, pre-test and post-test scores were
processed to evaluate the effectiveness of the Math pop-up book in improving students' understanding of cubes and cuboids.
The research design employed a one-group pre-test and post-test approach, where the same group of students was assessed
before and after using the media. The difference in scores was analyzed quantitatively using a t-test. The significance of the
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treatment effect was determined by comparing the empirical t-value (calculated from the data) with the theoretical t-value
(from a t-distribution table). If the empirical t-value exceeded the theoretical t-value, the null hypothesis (H,) was rejected,
indicating a statistically significant improvement in student learning outcomes. Conversely, the null hypothesis was
accepted if the empirical t-value was smaller. The success criteria for the media's validation, practicality, and effectiveness
were defined as follows. First, the Math pop-up book was considered valid if the average percentage of validation scores
achieved > 61%, indicating alignment with accepted standards for educational media. Second, the media was deemed
practical if more than 61% of questionnaire responses fell into the "very strong" or "strong" categories, demonstrating ease
of use and applicability in classroom settings. Third, the media was considered adequate if post-test scores significantly
improved compared to pre-test scores, confirming its impact on students' understanding of cubes and cuboids. This
comprehensive data analysis framework ensured that the media's development was rigorously evaluated across multiple
dimensions, providing reliable evidence of its validity, practicality, and effectiveness in enhancing mathematics learning
outcomes.

3. RESULTS AND DISCUSSION

The primary objective of this study is to develop an educational tool—a Math Pop-Up Book—focused on the geometry topics
of cubes and cuboids. This tool is specifically designed to enhance problem-solving skills among eighth-grade students at
MTs Miftahul Ulum. The Pop-Up Book offers realistic two-dimensional and three-dimensional representations when opened,
creating a more engaging and interactive learning experience. The problem-solving approach supported by this tool involves
stages of understanding the problem, planning a solution, implementing the solution, and interpreting the results. The
development process follows the ADDIE model, which includes the stages of Analysis, Design, Development,
Implementation, and Evaluation.

3.1 Analysis

The initial phase of this study involved a comprehensive analysis of the learning process, aimed at identifying the specific
needs related to the development of the educational medium. This needs analysis was carried out through a review of
relevant literature and pilot trials conducted with junior high school students in Probolinggo City. The literature review
identified several critical areas that require attention: (1) the importance of learning geometry, particularly concepts related
to cubes and cuboids; (2) the common challenges students face in understanding these geometric concepts; (3) the need for
innovative teaching media that can be effectively applied in the classroom; and (4) the effectiveness of pop-up books as an
educational medium, as demonstrated by previous studies. The field analysis revealed that traditional teaching methods,
which often rely on textbooks and blackboard illustrations of geometric shapes, have been insufficient in helping students
fully grasp the material. Many students struggle with visualizing and understanding three-dimensional shapes when
presented only in two dimensions. Based on the findings from the needs analysis and the literature review, including studies
by (Chao et al., 2018; Fazira & Qohar, 2021; Nuratigoh & Qohar, 2024), the Math Pop-Up book emerged as a promising tool
for teaching geometric shapes. This medium is expected to improve student learning outcomes by providing realistic and
interactive visualizations, thus promoting a deeper understanding of geometric concepts.

Furthermore, the analysis of the curriculum indicated that the material to be covered in the Math Pop-Up book is in line
with the curriculum requirements for junior high school students, specifically the content on cubes and cuboids, which is
part of the geometry section in the mathematics syllabus for grade 8th. The relevant competencies and learning objectives
from the Merdeka Curriculum’ and 2013 Curriculum include the ability to identify the properties of three-dimensional
shapes and apply formulas for volume and surface area in contextual problem-solving. The Math Pop-Up book is designed
to align with these competencies by helping students recognize the properties of cubes and cuboids, compute their volume
and surface area, and apply these concepts to real-life scenarios. The inclusion of interactive, three-dimensional visuals
aims to strengthen students’ understanding and engagement with the subject matter, ensuring a more effective and
meaningful learning experience.

In terms of content depth, the book will cover fundamental concepts such as the properties of cubes and cuboids, including
the number of faces, edges, and vertices, as well as methods for calculating their volume and surface area. It will also provide
contextual problem-solving tasks that relate the geometric concepts to everyday life, thus allowing students to see the
practical applications of what they learn. By combining theoretical explanations with interactive and visual elements, the
Math Pop-Up book addresses the needs of students who find it challenging to comprehend abstract geometric concepts in a
traditional classroom setting. This design aims to facilitate a deeper understanding and mastery of the concepts of cubes
and cuboids, contributing to the overall improvement of student learning outcomes in geometry.

3.2 Design

In the design phase, the focus shifts to conceptualizing the new educational media and establishing the framework for its
creation and implementation ((Li & Cheong, 2023) This phase is essential for aligning the instructional media with the
learning objectives, particularly in the context of developing the Math Pop-Up book. The design process begins by preparing
the necessary materials, which include glue, scissors, double-sided tape, cutters, rulers, pencils, glossy A4 paper, manila
paper, Asturo paper, sewing thread, and cardboard. These tools are selected to ensure the durability, interactivity, and
aesthetic quality of the final product. A critical step in the design phase is the creation of a storyboard or prototype, which
serves as a blueprint for the media. The storyboard outlines the structure, flow, and content of the Math Pop-Up book,
ensuring that the instructional material is organized in a way that enhances both visual appeal and pedagogical
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effectiveness. The storyboard is used to plan each section of the book, including its interaction design, content layout, and
visual elements, before moving on to the actual development phase.

The Math Pop-Up Book is structured to include several key components aimed at maximizing student engagement and
comprehension. These components are carefully organized across the media to ensure a logical progression of content. The
layout includes include a cover page, motivational quotes, a preface, a table of contents, core competencies (KI), basic
competencies (KD), indicators, and nine additional pages featuring instructional content along with three-dimensional
illustrations. The storyboard also includes detailed designs for the pop-up elements, showing how the 3D illustrations will
unfold to demonstrate key concepts like the volume, surface area, and properties of cubes and cuboids. These interactive
elements are strategically placed to maintain student interest and enhance their comprehension through hands-on learning.

Table 5. The Math Pop-Up Book Storyboard Layout

No  Contents Visual/Interaction Design
1 Cover Page & Title Eye-catching graphics with the title and subtitle.
2 Motivational Quote Inspirational quote to engage students in the learning process.
3 Preface & Instructions Brief introduction and guidelines for using the Pop-Up Book effectively.
4 Table of Contents Organized listing of all sections and topics.
5 Core Competencies & Basic Competencies Aligned with curriculum, showing learning objectives.
6 Cube Properties Pop-up illustration of a cube with labels for faces, edges, and vertices.
7 Cuboid Properties Pop-up illustration of a cuboid with labels and explanations.
8 Volume Calculation (Cube) Interactive pop-up demonstrating the volume formula with visual aids.
9 Surface Area Calculation (Cuboid) Pop-up demonstrating surface area formula and real-life applications.
10  Practice Problems Example problems and exercises to apply learning.

The design phase thus establishes a clear visual and instructional structure for the Math Pop-Up Book, ensuring that
the final product is both engaging and effective in promoting a deep understanding of geometric concepts among students.
The storyboard serves as a foundational guide, ensuring that all content is presented in a visually appealing, interactive,
and pedagogically sound manner. This step is critical to guarantee the media’s alignment with both the curriculum and the
specific learning needs of the target audience.

3.3 Development

The development stage of this research focuses on transforming the conceptual design into a tangible and functional
educational tool, while also creating assessment instruments to evaluate its effectiveness (Li & Cheong, 2023). In this phase,
the findings from the analysis and design stages are integrated to develop the Math Pop-Up book, ensuring it aligns with
the predefined learning objectives and educational goals. Once the prototype of the Math Pop-Up Book is completed,
validation tests are conducted by experts to assess its feasibility, effectiveness, and alignment with the intended learning
outcomes. During the validation process, the Math Pop-Up Book was evaluated based on multiple criteria, including content
accuracy, media effectiveness, clarity, and design quality. The evaluators, who are experts in educational media, provided
feedback and suggestions for improvement.

The validation process evaluated the Math Pop-Up Book from material and media perspectives. The material validation
focused on feasibility and content, assessing alignment with the curriculum, including basic competencies, indicators,
objectives, and evaluation components. The feasibility aspect achieved an average score of 4.6, with a percentage of 92%,
while the content aspect scored an average of 4.25, yielding 85%. Overall, the material validation achieved an average score
of 4.38 and a percentage of 87.69%, both categorized as Very Good. Media validation assessed communication, technical
design, and packaging format. Communication and technical design achieved average scores of 4.25 and 4.29, corresponding
to percentages of 85% and 85.71%, respectively, categorized as Very Good. The packaging format achieved an average score
of 4.0, with a percentage of 80%, categorized as Good. Overall, the media validation achieved an average score of 4.2, with
a percentage of 84%, categorized as Very Good. These results indicate that the Math Pop-Up Book is of high quality, meeting
the standards for effective educational media, and is deemed suitable for classroom use. The specific feedback from the
media experts revealed areas that required revision, especially concerning the clarity of the instructions for using the pop-
up features and the integration of these instructions with the student worksheets.

In response to the feedback, revisions were implemented to improve the clarity and usability of the Math Pop-Up Book.
The instructions for using the pop-up book were refined to include more detailed and explicit guidance, ensuring students
could effectively engage with the pop-up elements. These instructions were also integrated with the student worksheets to
provide a seamless and cohesive learning experience. Additionally, the validators recommended including essential
information in the student worksheets, such as learning objectives, basic competencies, and specific indicators, to enhance
students' comprehension of the learning goals and expected outcomes. The experts subsequently re-evaluated the revised
version of the Math Pop-Up Book and confirmed that it aligned with curriculum standards and was suitable for classroom
implementation. The content and interactive features of the media were deemed engaging and well-suited for the target
students, ensuring its effectiveness in facilitating the learning process. Below are images of the final version of the developed
media, showcasing key interactive elements that contribute to its educational impact.
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Figure 1. Final Product Revision Results
3.4 Implementation

The implementation stage of this research aims to assess the practicality and effectiveness of the Mathematics Pop-Up Book
as a learning medium for grade VIII students of MTs Miftahul Ulum. The main objective of this stage is to convey the
practicality of the media through student responses and observing teachers, with a particular focus on its impact on
students' understanding of geometric concepts such as cuboids and cubes (Alnajdi, 2018). The student response
questionnaire was administered to assess student engagement with the Mathematics Pop-Up Book. The questionnaire was
designed to broadcast two main aspects: material presentation and language and media display. The results of the student
response analysis showed that the Mathematics Pop-Up Book received a very positive score, with an overall score of 80.4%.
These results indicate that the media was well-received, interesting, and effective in facilitating student understanding.

Regarding material presentation, students rated the media's ease of use very high, with an average score of 4. They also
considered the media useful, with a score of 3.5. Students showed moderate interest in learning after using the media, with
a score of 3, and reported a positive attitude toward mathematics, also scoring 3. Similarly, their motivation toward
mathematics increased after using the media, with a score of 3. In terms of language and appearance, students rated the
clarity of writing and the appearance of the media with a score of 3. These results collectively reflect that students felt that
the media helped them understand the material and that the information was fun to use. These findings are in line with
previous studies (Mohamed & Kandeel, 2023; Nuratiqoh & Qohar, 2024), which showed that interactive learning media,
such as the Math Pop-Up Book, fostered positive attitudes and motivation toward learning mathematics. In addition to
student evaluations, teacher observations were conducted to assess the practicality and usefulness of the media in the
classroom. Teachers assessed the media's ease of use, the time required to explain the material and the level of student
engagement during learning. These observations indicate that the Math Pop-Up Book was considered very practical, with
a score of 90% for ease of use and effectiveness in maintaining student engagement. Teachers noted that the media helped
facilitate smoother lesson delivery so students could better understand geometry concepts more engagingly and interactively.

In this study, the effectiveness of the Pop-Up Mathematics Book was assessed through student learning outcomes,
activities, and the ability to understand concepts. Learning media is considered adequate if the post-test score is higher
than the pre-test score, student activities align with the predetermined indicators, and the test significantly increases the
understanding of concepts. The test results showed a significant increase in student learning outcomes. The average pre-
test score of third-grade elementary school students was 62.72, while the post-test score increased to 88, reflecting an
increase of 25%. This shows that the learning media effectively improves students' understanding of cube and cuboid
material. A t-test was conducted to test the significance of these results, with the hypotheses H, =pl>n2and H; =pl <
2. Based on the sample distribution and a significance level of 5%, the calculated t,,;,. confirmed a statistically significant
increase in student performance after using the media. These findings indicate that the Pop-Up Mathematics Book
effectively improves students' understanding of cubes and cuboids and encourages meaningful engagement in the learning
process.

3.5 Evaluation

After the initial product trial and obtaining very valid and practical media results, the final product trial was conducted on
22 8th-grade students of MTs Miftahul Ulum, Probolinggo. The trial aims to assess the effectiveness of learning media in
learning in a real environment, namely 8th-grade students. A t-test was conducted to measure this, and the results showed
that HO was rejected and H1 was accepted. This shows a significant difference between the learning outcomes of exposition
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before and after the implementation of interactive learning media in writing learning for 8th-grade students.

The final stage is when the media has been tested in the field. The Mathematics pop-up book learning media is ready to
be distributed to surrounding junior high schools/MTs. There are many advantages in the interactive learning media that
are produced, namely: 1) the media is designed in such a way that the delivery of the material becomes interesting, 2) the
media can provide stimulus to students before starting to solve cube and block problems, 3) the media is engaging so that it
can attract attention, interest, and improve memory. This increase indicates that the Math Pop-Up Book is effective in
helping students comprehend the geometric concepts of cubes and cuboids (Mohamed & Kandeel, 2023; Wardani et al.,
2019) . The realistic visualization provided by the book enables students to grasp the taught concepts more easily, thereby
enhancing their problem-solving abilities. Additionally, the use of the Math Pop-Up Book enhances student engagement
and enthusiasm in the learning process. Students become more active and participative in learning activities, contributing
to the improvement of their learning outcomes. Overall, the evaluation shows that the Math Pop-Up Book is a valid, practical,
and effective learning medium for mathematics education, particularly for the topic of geometric shapes such as cuboids
and cubes. This medium not only enhances concept comprehension but also boosts student motivation and participation in
learning.

4. CONCLUSION

This study successfully developed an innovative educational tool, the Math Pop-Up Book, focusing on the geometry topics
of cubes and cuboids, designed for eighth-grade students at MTs Miftahul Ulum. Using the ADDIE model, the research
demonstrated the tool's effectiveness in improving students' problem-solving skills, engagement, and understanding of
geometric concepts. The findings showed a significant increase in students' learning outcomes, as evidenced by a notable
improvement in test scores from pre-test to post-test. A key insight from this research is the value of integrating interactive,
visually engaging media into mathematics education, which can bridge the gap between abstract concepts and practical
understanding, thereby fostering more profound learning experiences. This study contributes to the academic field by
providing a novel perspective on using interactive media, specifically pop-up books, as an effective method to teach geometry.
It advances how three-dimensional visualization can enhance students' comprehension and problem-solving abilities,
offering an alternative to traditional teaching methods. Moreover, this research introduces an innovative methodological
approach to integrating curriculum-based competencies with interactive learning designs, thus paving the way for further
exploration of hands-on educational tools in various disciplines. However, the study is not without limitations. Its scope is
restricted to a specific group of students in a single location, focusing only on cubes and cuboids. It does not account for
variations in gender, age, or broader demographics, nor does it explore the potential application of other instructional
methods or topics. Future studies should address these gaps by including more diverse student populations, a wider range
of geometric topics, and the application of mixed methods, such as surveys or longitudinal studies. Such comprehensive
research would provide a deeper and more nuanced understanding of the effectiveness of interactive learning media, offering
robust evidence to inform educational policies and practices for broader implementation.
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