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Abstract

Background - Innovation in teaching materials is crucial in 21st-century learning, especially to address
the limitations of conventional methods in engaging students and improving comprehension in Science
and Social Studies (IPAS). Page Flip-based electronic teaching materials offer an interactive alternative
aligned with the Merdeka Curriculum's emphasis on technology integration.

Purpose - This study aims to develop and evaluate the validity, practicality, and effectiveness of Page
Flip-based electronic teaching materials for fifth-grade elementary IPAS learning.

Method/approach - This research employed a Research and Development (R&D) method using the
ADDIE model for over one semester. The study involved 28 fifth-grade students and one teacher from
SD Negeri 043/1V Kota Jambi. Data was collected through expert validation, small-group trials, and
field trials across several learning sessions. The development used 3D Page Flip Professional software,
and assessments were conducted through questionnaires, observations, and pretest-post test scores.
Findings - Expert validation by content, media, and language experts showed a high level of validity
(final scores above 4.50 on a 5-point scale). Trials revealed a 23% improvement in students'
understanding in small groups and a 26% improvement during field trials. Students responded
positively to the multimedia and interactive features, while teachers rated the materials as very
effective and easy to use. However, implementation faced challenges such as limited digital
infrastructure (many schools lack sufficient devices) and teachers' unfamiliarity with educational
technology.

Conclusions - Page Flip-based teaching materials are empirically proven to be effective, practical, and
valid for enhancing students' conceptual understanding, motivation, and digital skills in IPAS. With
proper support and training, these materials can become a transformative tool in primary education.
Novelty/Originality/Value - This study contributes uniquely by integrating Page Flip technology
within the Merdeka Curriculum framework and evaluating not only the overall effectiveness but also
usability and contextual barriers, making it a reference for future development of interactive learning
media.
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INTRODUCTION

Primary education plays a crucial role in shaping students' cognitive, affective, and
psychomotor competencies (Supriyani & Winangun, 2024). In the context of the 21st century,
education must adapt to technological advancements to stay relevant and effective. Conventional
learning methods that rely solely on printed teaching materials often face difficulties in engaging
students and improving their understanding of complex content (Helmi, 2016). This challenge has
led to the need for innovations in the development of teaching materials that are aligned with
current technological trends.

One of the promising innovations in educational media is the use of Page Flip-based
electronic teaching materials. These materials present content in a digital format that simulates
the experience of reading a printed book while integrating multimedia features such as
animations, audio, video, and interactive simulations (Rachmah et al., 2018). This combination not
only increases the visual appeal of the materials but also facilitates students’ understanding of
abstract concepts, particularly in science-related subjects like IPAS.

Page Flip-based teaching materials offer numerous benefits, including portability, ease of
use across devices, and the ability to integrate various forms of media. These advantages align
with the learning characteristics of digital-native students who are familiar with touchscreen
devices from an early age (Ahmadi, 2017). Therefore, integrating such materials into the
elementary classroom, especially in subjects like IPAS, holds the potential to transform the
learning experience into something more engaging and effective.

The Kurikulum Merdeka, a recent educational reform in Indonesia, emphasizes student-
centered learning through project-based approaches and technological integration. This
curriculum is designed to provide students with meaningful experiences that encourage critical
thinking and collaboration. Within this context, IPAS (Ilmu Pengetahuan Alam dan Sosial) serves
as an interdisciplinary subject that often includes abstract and complex concepts, such as energy
transformation, the respiratory system, and ecological interactions (Agustian et al., 2023).

Students in elementary school frequently struggle to grasp such abstract IPAS concepts
when presented through conventional text-based materials (Munawaroh et al., 2022; Ramadhan
etal.,, 2023; Hernanda & Aji, 2024). This difficulty has been confirmed by teachers in the field, who
report that students tend to lose interest and show limited retention of information when
instruction is not supported by engaging media. Consequently, there is an urgent need for teaching
materials that provide clearer visualizations and interactive learning experiences.

Previous research has examined the use of electronic teaching materials in various contexts.
For instance, Dewi et al. (2023) developed Flipbook-based e-modules for vocational science
subjects and found increased student engagement and comprehension. Similarly, Nabela and
Bayu (2022) utilized Flip PDF Professional to improve fourth-grade students’ outcomes in social
studies. These studies indicate that digital learning tools have significant potential in improving
learning effectiveness.

However, research specifically addressing the use of Page Flip-based materials in IPAS
learning at the elementary level remains limited. Ibrohim (2019) explored the use of 3D Page Flip-
based e-modules on ecosystem topics in a fifth-grade classroom and found positive impacts on
motivation and understanding. Nevertheless, the study was limited to a single topic and did not
explore the validity or practicality of the materials on a broader scale, nor did it incorporate the
Kurikulum Merdeka framework.

This research seeks to fill the gap by developing Page Flip-based electronic teaching
materials tailored to IPAS content in fifth grade, aligned with the Kurikulum Merdeka. Unlike
previous studies, this research evaluates the materials through both expert validation and
practical field-testing involving teachers and students. Furthermore, it emphasizes a
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comprehensive development process that includes multimedia integration to enhance
interactivity and understanding.

The core objective of this study is to produce valid and practical Page Flip-based electronic
teaching materials for IPAS learning in elementary school. These materials are expected to
function not only as learning resources but also as tools that actively engage students in the
learning process. By combining visual, auditory, and interactive elements, the materials aim to
overcome the shortcomings of traditional resources that are often static and less appealing.

In the development process, this study involves multiple stakeholders, including media
experts, subject matter experts, and elementary school teachers, to assess the validity and
practicality of the teaching materials. The development model consists of four stages: needs
analysis, product design, validation, and field testing. This approach ensures that the materials are
contextually relevant, pedagogically sound, and technically feasible for implementation in real
classroom settings. Educational technology has progressed rapidly in recent years, but its
implementation in elementary education still faces challenges, including limited infrastructure,
varied digital literacy among teachers, and students’ adaptability to digital tools (Fricticarania et
al,, 2023). This study also investigates these supporting and inhibiting factors to provide a realistic
assessment of the application of Page Flip in classroom settings.

The specific research questions guiding this study are: (1) How is the development process
of Page Flip-based electronic teaching materials for IPAS learning in fifth-grade elementary
school? (2) What is the validity level of these teaching materials as evaluated by experts? (3) What
is the practicality level of the materials based on feedback from teachers and students during field
testing? By answering these questions, the research is expected to contribute to the advancement
of interactive and engaging digital teaching materials that align with 21st-century learning needs.
The outcomes of this study can serve as references for educators seeking to innovate their
teaching practices, for policymakers in designing effective digital learning policies, and for
researchers aiming to explore similar developments in other subjects or levels of education.

METHODS

This study employs the Research and Development (R&D) method using the ADDIE
development model, which consists of five stages: Analysis, Design, Development, Implementation,
and Evaluation. This model was selected because it provides a systematic approach to developing
Page Flip-based electronic teaching materials and assessing their validity and practicality in IPAS
(Natural and Social Sciences) learning for fifth-grade elementary students.

The study was conducted at SD Negeri 043/IV Kota Jambi during the even semester of the
2024 /2025 academic year. The research subjects consisted of 28 fifth-grade students and 1 I[PAS
teacher, while the object of the study was the Page Flip-based electronic teaching materials
developed in this research. In the Analysis stage, observations of the IPAS learning process,
interviews with teachers, and curriculum analysis were conducted to identify the need for
teaching materials, challenges faced by students, and the potential for integrating digital media
into learning. Data from this stage were used as the basis for designing the teaching materials.

The Design stage involves organizing the structure of the IPAS teaching materials based on
the Merdeka Curriculum, selecting the core content, integrating supporting media (videos,
animations, interactive images), and designing the user interface in a Page Flip format, ensuring
it is user-friendly and interactive. Next, in the Development stage, a prototype of the teaching
materials is created using 3D Page Flip Professional software and validated by three experts: two
[PAS subject matter experts (Master's degree in Education with more than 5 years of teaching
experience), one media expert (Master's degree in Educational Technology with more than 3 years
of experience), and one language expert (Master's degree in Indonesian Language Education with

112



Andary et al. / Lembaran [lmu Kependidikan. Vol. 54. No. 1 (2025): 110-122

more than 5 years of experience). The validation instrument used is a Likert-scale questionnaire.
The validation results are used to revise the materials before implementation.

In the Implementation stage, two types of trials are conducted: a small group trial (5
students) to identify technical issues, and a field trial (all fifth-grade students) to assess the
practicality and effectiveness of the teaching materials in real learning settings. The teacher
integrates the teaching materials into the learning process, while students access the materials
independently. Data is collected through observations, interviews, and questionnaires distributed
to teachers and students.

The Evaluation stage is carried out formatively at each stage of ADDIE and summative at the
end of the development to assess the validity, practicality, and effectiveness of the product. Data
analysis is conducted using both quantitative and qualitative approaches. Quantitative data from
validation and questionnaire results are analyzed using descriptive statistics (mean, median,
mode, and percentage) with the help of software such as Microsoft Excel. Meanwhile, qualitative
data from interviews and observations are analyzed using techniques of data reduction, data
presentation, and drawing conclusions to obtain a comprehensive understanding of the use of the
teaching materials.

RESULTS AND DISCUSSION

This study aims to develop electronic teaching materials based on Page Flip technology for
the teaching of Integrated Science and Social Studies (IPAS) in fifth-grade elementary school
classes and to examine their validity, practicality, and effectiveness. The research findings were
obtained through expert validation, small-group trials, and feedback from teachers and students
regarding the developed teaching materials. The analytical phase of this research aimed to
investigate the existing challenges in IPAS (Science and Social Studies) instruction for fifth-grade
students. Through classroom observations, it was found that students frequently lost focus during
lessons and showed low enthusiasm when engaging with conventional textbooks. Many abstract
concepts such as ecosystems, the human respiratory system, and energy transformation remained
difficult for students to grasp without the aid of visual or interactive elements.

Interviews with teachers further highlighted these challenges. Teachers admitted that their
teaching strategies still relied heavily on printed materials, which limited student engagement.
One teacher stated, "Students often get bored because they only read texts and look at static images.
It’s hard to explain how energy transforms without a moving visual,” (Teacher Interview, 2024).
This reliance on traditional materials hindered students from developing a deeper understanding
of complex topics in IPAS.

In addition, the curriculum analysis revealed that the Merdeka Curriculum strongly
encourages the use of digital resources and project-based learning. However, in practice, the
availability of subject-specific digital teaching materials—particularly for IPAS—remains scarce.
This gap between curriculum expectations and classroom realities further emphasized the
urgency for developing technology-integrated teaching tools that are aligned with curriculum
goals. Students also shared their experiences regarding the learning process. One student
mentioned, "I like it better when there are videos or moving pictures because I can understand things
faster than just reading,” (Student Interview, 2024). This indicates a preference for digital and
multimedia content that supports various learning styles and allows for more active involvement
during the learning process.

Based on this needs analysis, the development of Page Flip-based teaching materials
emerged as a relevant and necessary solution. These materials were conceptualized to simulate
the look and feel of physical books while incorporating animations, videos, and interactive tasks
to enrich student engagement. This design addresses both the motivational and comprehension
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gaps observed during the analytical phase.

In the design stage, specific attention was given to readability, interactivity, and ease of
navigation. The materials were structured in a modular format and optimized for use on a range
of electronic devices, including tablets and computers. The Page Flip interface was intentionally
chosen to maintain a familiar reading experience while enhancing it with digital features that
promote better understanding and user engagement. This thoughtful integration aims to meet
both pedagogical and technological standards expected in 21st-century education. The design of
the materials considered aspects of readability, interactivity, and ease of navigation for students.
IPAS content was developed in a digital format integrating multimedia elements such as
animations, videos, and interactive exercises to enhance students' comprehension. The Page Flip
feature was implemented to create an interface resembling a physical book while providing
greater interactivity. The design principles focused on accessibility for students, ensuring that the
teaching materials could be used on various electronic devices, including computers and tablets.
The developed teaching material design is presented as follows:
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Figure 1. Cover of Teaching Materials
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Figure 2. Teaching materials
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Media Pembelaiaran¢

Video Pembelajaran

Figure 4. Task

Validation was conducted by three groups of experts: content experts, media experts, and
language experts. The assessed aspects included content suitability, readability, and the
presentation of teaching materials.

Table 1. Product Validation Results
Validation Aspects Stage 1 score Stage 2 score Final Category

Content 3.75 4.60 Highly Valid
Media 3.60 4.55 Highly Valid
Language 3.80 4.50 Highly Valid

The validation of the teaching materials in this study was carried out by three groups of
experts—content, media, and language specialists—focusing on content relevance, readability,
and overall presentation. The first validation stage showed that while the materials were
generally feasible, several aspects required improvement, such as simplifying the language and
adding supporting illustrations. Quality instructional materials should adhere to communicative,
informative, and visually engaging principles to enhance student engagement (Santoso, 2011;
Ansya et al,, 2025; Barkley & Major, 2020). Revisions were then made based on expert feedback
to refine both the substance and visual aspects of the materials.

After the revisions, the second validation stage showed a significant increase in scores, with
all aspects rated as "highly valid." Which demonstrated that digital materials developed using
Page Flip technology can enhance presentation quality and material delivery through interactive
elements such as animations and videos (Huang, 2005; Clark & Mayer, 2023; Halem et al., 2022).
The high validity also reflects the alignment of the materials with the characteristics of elementary
students. Engaging and accessible digital learning media can improve student interest and
comprehension. Therefore, the validation results strongly indicate that the developed teaching
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materials are not only appropriate for classroom use but also effectively support 21st-century
learning needs. Based on the results of the first validation stage, the teaching materials received
an average score indicating that although they were considered feasible, some aspects needed
improvement, such as language simplification, the addition of supporting illustrations, and visual
layout enhancements. After revisions were made, the second validation stage showed a significant
increase in scores, with all aspects categorized as "highly valid" and deemed suitable for use in
learning.

Table 2. Teacher Feedback on Teaching Materials

Teacher Rating Final Category

Teacher 1 4.5 Very Good
Teacher 2 4.7 Very Good
Teacher3  4.65 Very Good

Average 4.62 Very Good

Teacher feedback regarding the Page Flip-based teaching materials was highly positive,
with all respondents giving an average rating of 4.62, categorized as "Very Good." The teachers
stated that the materials were easy to use, engaging for students, and effective in facilitating
understanding of abstract IPAS concepts. This finding aligns with prior research emphasizing that
digital learning media can support teachers in delivering material more efficiently and flexibly,
particularly when multimedia elements are used to accommodate various learning styles (Haniko
etal, 2023; Lau et al,, 2014; Waang, 2023).

Moreover, the assertion that digital literacy among educators must be accompanied by
access to instructional tools that are both pedagogically sound and user-friendly (Spengler, 2015;
Diniyati & Mastoah, 2025; Sulianta, 2020). The interactive features of the Page Flip format, such
as animations and embedded videos, allowed teachers to present lessons more creatively and
reduce reliance on conventional textbooks. Teaching materials that effectively integrate
technology have been shown to improve instructional quality and foster student engagement in
the learning process (Sabri et al., 2024; Serrano et al., 2019; Firdaus et al., 2023). Thus, teacher
feedback confirms the practicality and educational value of the developed Page Flip-based
teaching materials in actual classroom settings.

Teachers' feedback on these materials was overwhelmingly positive. Based on the survey
results from three fifth-grade teachers, the Page Flip-based teaching materials were considered
easy to use, engaging, and effective in helping students understand IPAS concepts.

A small-group trial was conducted involving five fifth-grade elementary school students to
identify technical issues and ensure that the Page Flip-based teaching materials were easy to
understand and effectively used in IPAS learning. Students participating in the trial were given the
opportunity to access the materials, use them independently, and complete a questionnaire
regarding ease of use, presentation, and effectiveness in helping them understand IPAS concepts.
Additionally, students were given pre-tests and post-tests to measure their understanding
improvement after using these materials.

Table 3. Small-Group Trial Results

Average Score Before Average Score After Improvement

Assessment Aspects (Pre-test) (Post-test) (%)
Concept Understanding 60 82 22
Learning Motivation 65 87 22
Digital Skills 55 80 25
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Average Score Before Average Score After Improvement
(Pre-test) (Post-test) (%)

Average - - 23%

Assessment Aspects

The results of the small-group trial demonstrated a 23% average improvement in students’
learning outcomes after using the Page Flip-based teaching materials. Specifically, there was a
22% increase in both conceptual understanding and learning motivation, and a 25% improvement
in digital skills. This finding supports the idea that interactive digital materials can significantly
enhance learning effectiveness by providing visual and engaging content that accommodates
diverse learning preferences (Jayaraman & Aane, 2024; El Sabagh, 2021; Khan et al., 2017).

Students also responded positively to the Page Flip format, noting that the animations,
videos, and interactive tasks made the content more accessible and easier to comprehend. Such
responses are consistent with the constructivist learning theory, which emphasizes the role of
active engagement and multimedia in building conceptual understanding (Suryani, 2024).
Moreover, the digital format encouraged students to learn independently, in line with 21st-
century learning principles that promote self-directed learning and digital literacy (Ahmadi,
2017). These results affirm that even in small-scale implementations, Page Flip-based materials
can be a powerful tool for improving both cognitive and digital competencies in elementary
students.

Following the small-group trial, the teaching materials were further tested on a larger scale
through a field trial involving an entire fifth-grade class. In this phase, 28 students were given full
access to the Page Flip-based teaching materials during several IPAS learning sessions. This trial
aimed to measure the effectiveness of the materials in an actual classroom setting and involved
students using them over multiple sessions.

Table 4. Field Trial Results

Assessment Aspects Average Score  Average Score Improvement

(Before) (After) (%)
Concept Understanding 58 85 27
Learning Motivation 63 88 25
Active Participation 60 86 26
Digital Skills 57 84 27
Average - - 26%

Following the small-group trial, a field trial was conducted involving all 28 students in a
fifth-grade class to assess the effectiveness of the Page Flip-based teaching materials in a real
classroom setting. The results showed a significant improvement in students’ performance, with
an average increase of 26% across four key indicators: conceptual understanding (27%), learning
motivation (25%), active participation (26%), and digital skills (27%). These outcomes confirm
that the integration of interactive digital materials can positively influence both cognitive and
affective aspects of student learning (Capone & Lepore, 2022; Shi etal., 2021).

The substantial gains in conceptual understanding and engagement demonstrate the
advantage of using multimedia-supported teaching tools, particularly for abstract subjects such
as those found in IPAS. Students reported that animations, videos, and simulations helped them
visualize and internalize concepts that were previously difficult to grasp through traditional
textbooks. This finding aligns with the work of Khulaifatuzzahra et al. (2024), who emphasized
the role of visual media in enhancing comprehension in science-related topics. Furthermore, the
trial reinforces the idea that technology-based materials not only increase motivation but also
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foster active learning and digital literacy, which are essential components of 21st-century
education (Christensen & Knezek, 2015; Ata & Alpaslan, 2024). Therefore, the field trial validates
the effectiveness of Page Flip-based teaching materials as a practical and impactful innovation in
elementary education.

Students who used these teaching materials provided positive feedback on their learning
experiences. They found the materials more engaging than conventional textbooks due to
interactive features like animations and videos. Additionally, the accessibility of these materials
across various digital devices allows students to learn more flexibly and independently. This
enables them to revisit content they did not understand at any time without waiting for a teacher’s
re-explanation. It also supports diverse learning styles among students, allowing them to learn at
their own pace

Based on the study results, the teaching materials developed in this research were found to
be highly valid and suitable for use in elementary school education. The field trial results
demonstrated that these materials effectively improved students' conceptual understanding,
learning motivation, and digital literacy skills. Furthermore, teacher feedback was
overwhelmingly positive, considering the Page Flip-based teaching materials to be user-friendly,
engaging, and effective in facilitating students' learning. Thus, these materials serve as an
innovative alternative solution to enhance the learning process in primary school IPAS education.

The research findings on the development of Page Flip-based electronic teaching materials
in IPAS learning for fifth-grade elementary school students reveal significant insights. Validation
conducted by experts in media, content, and language indicates that these teaching materials have
a very high level of validity. This confirms that they are suitable for use in elementary school
learning. Revisions based on expert feedback have successfully improved the quality of the
teaching materials, both in terms of content delivery, visual design, and interactivity.
Consequently, these materials can serve as an innovative alternative to enhance students'
understanding of IPAS concepts.

Beyond student feedback, teachers who used these materials in teaching also responded
positively. They found that the Page Flip-based teaching materials helped them deliver content
more variably and interactively. Teachers also reported that these materials were easy to use and
could be integrated with other teaching methods. With the availability of Page Flip-based
materials, teachers do not have to rely solely on textbooks and can be more creative in presenting
lessons (Agapau & Ningsih, 2024). Thus, these materials benefit not only students but also
teachers in enhancing learning quality.

One of the main advantages of these teaching materials is their ability to visually and
concretely explain abstract [PAS concepts (Zahroh et al, 2025). For example, in explaining
concepts such as ecosystems or the respiratory system, the materials present animations that help
students understand the interrelationships between components more clearly than merely
reading textbook descriptions. With strong visual elements, students can better connect theory to
practice, leading to deeper conceptual understanding (Khulaifatuzzahra et al., 2024). This aligns
with constructivist learning theory, which emphasizes the importance of real-world experiences
in understanding concepts.

Regarding learning effectiveness, Page Flip-based teaching materials enable students to
learn at their own pace (Suryani, 2024). They can revisit content they have not yet mastered
without waiting for a teacher’s repetition. This supports the concept of differentiated learning,
allowing each student to learn according to their individual needs. With user-friendly navigation
features, students can quickly move from one section to another, making the learning process
more efficient. Additionally, these materials can be used for both independent and group learning,
offering greater flexibility in teaching methods.

However, despite their proven effectiveness, there are challenges in implementation. One
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major challenge is the lack of infrastructure in some schools that do not yet have adequate digital
devices. Not all schools have access to computers or tablets that students need to use these
materials. Additionally, some teachers are not yet familiar with using technology in teaching,
necessitating additional training to maximize the use of these materials. Therefore, support from
the government and schools is essential in providing facilities to facilitate the implementation of
technology-based teaching materials.

The study results indicate that Page Flip-based teaching materials hold great potential for
improving the quality of elementary school learning. With their engaging design and interactive
features that support student comprehension, these materials offer a more effective alternative
compared to conventional printed materials. With multimedia features such as videos,
simulations, and animations, students become more engaged in the learning process, boosting
their motivation to learn (Haniko et al., 2023). Therefore, further development of these materials
can be pursued to expand their application to various other subjects.

In terms of practicality, the Page Flip-based teaching materials proved to be very easy to use
for both teachers and students. Teachers reported that the materials could be easily integrated
into a variety of teaching strategies, whether through direct instruction, group discussions, or
independent learning. One teacher shared, "I don't need to create additional media anymore. The
materials are complete and easy to use, even for teachers who are not familiar with technology,"
(Teacher Interview, 2024). This suggests that the design of the materials successfully
accommodated the varying levels of technological proficiency among educators, in line with
Ahmadi's (2017) argument that digital resources must be intuitive and easily accessible to
support effective classroom integration.

For students, the materials also offered high usability, with interactive features that could
be accessed independently. Students noted that they could easily navigate the content and revisit
certain sections without requiring teacher assistance. One student commented, "If I forget the
lesson, | can just open the page again and watch the video myself," (Student Interview, 2024). This
independence supports differentiated learning and is in line with the concept of student-centered
learning emphasized in the 21st century education framework (Fricticarania et al., 2023).
Furthermore, since the materials can be revised periodically and enriched with updated content,
they remain adaptable to changing curricula and evolving student needs, thus ensuring continued
relevance and value of instruction.

Support from schools and the government is crucial in implementing these materials more
widely. Providing adequate digital infrastructure and training teachers in technology use are
essential steps to ensure the broader adoption of these materials across schools. Additionally,
collaboration between educational material developers, educators, and government institutions
can contribute to the creation of a more sustainable and effective digital learning ecosystem. As
digital technology continues to evolve, the use of Page Flip-based teaching materials is expected
to keep improving to become a more effective, engaging, and relevant educational tool for 21st-
century learning needs. Through collaborative efforts between educators, technology developers,
and policymakers, this innovation can become an integral part of the educational transformation
towards a more inclusive and technology-driven learning environment.

CONCLUSION

The results of this study indicate that the development of Page Flip-based electronic
teaching materials for fifth-grade IPAS learning is highly valid, practical, and effective in enhancing
students’ conceptual understanding, learning motivation, and digital skills. These materials
successfully address the limitations of conventional textbooks by providing interactive,
multimedia-rich content that aligns with constructivist learning principles and supports the goals
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of the Merdeka Curriculum. However, this study has several limitations, including the narrow
scope of implementation at a single school, a small sample size, and a relatively short intervention
period, which may not reflect the broader educational landscape in Indonesia. Therefore, policy
implications include the need for comprehensive teacher training to ensure effective integration
of technology into classroom instruction. Additionally, schools and government stakeholders
must provide adequate digital infrastructure to support the widespread adoption of such
innovative learning tools. Future research is recommended to test the applicability and
effectiveness of these materials in different educational contexts, such as rural schools or areas
with limited technological access, and to explore integration with other active learning models
like Problem-Based Learning or Project-Based Learning. This would offer deeper insights into the
scalability and sustainability of Page Flip-based digital teaching materials across various
elementary education settings.
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