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Abstract:

The integration of digital technology into physical education has
created new opportunities to improve students' learning experiences
through interactive learning media. This study aimed to develop an
interactive video-based e-book for Grade VII Physical Education,
Sports, and Health (PJOK) learning and to examine its validity,
practicality, and effectiveness. The study employed a Research and
Development (R&D) approach using the ADDIE model, consisting of
analysis, design, development, implementation, and evaluation. Data
were collected through expert validation, questionnaires administered
to teachers and students, and learning outcome assessments. The
developed e-book integrates learning materials, visual illustrations,
instructional videos, practice activities, and interactive evaluations
within a single digital platform. The e-book achieved high validity
(93.89%) and practicality (95.63% for teachers; 93.78% for students).
Learning outcomes and motivation improved with N-Gain scores of
0.64 and 0.66, respectively, both in the moderate category, indicating
that the e-book is a valid and practical digital learning resource. The
integration of multimedia elements enabled students to better
understand movement techniques while supporting independent
learning beyond classroom instruction. For teachers, the e-book served
as an effective instructional resource that optimized classroom
practice by allowing more time for guided physical activities. These
findings suggest that an interactive video-based e-book can serve as a
practical and innovative digital learning resource to support more
engaging and student-centered physical education. Overall, the
developed interactive video-based e-book provides an alternative
digital learning resource for supporting engaging and student-
centered Physical Education learning.
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@‘ Introduction (4x)

Digital transformation has changed various aspects of life, including learning practices in
schools. Advances in information and communication technology have driven changes in how
teachers design, implement, and evaluate learning. Whereas the learning process was previously
more teacher-centered, it is now oriented toward students playing an active role in constructing
their own knowledge (student-centered learning). This shift is also reflected in the
implementation of the Merdeka Curriculum, which positions technology as a tool for creating
active, differentiated learning tailored to students’ needs (Alshammari, 2024; Nielsen &
Budiardjo, 2023).

In this context, Physical Education, Sports, and Health (PJOK) has characteristics that differ
from most other subjects. PJOK instruction not only emphasizes conceptual mastery but also
requires students to develop motor skills, attitudes, and healthy lifestyle habits in a balanced
manner. Therefore, the learning process requires media capable of bridging conceptual
understanding with proper movement practice. However, conditions in the field indicate that
teachers still largely rely on printed textbooks and live demonstrations as their primary learning
resources. These media often fail to fully depict the sequence of sports movements, causing
students to struggle with understanding dynamic techniques. Consequently, learning motivation
tends to decline, and comprehension of the material does not develop optimally (Barikah et al.,
2026; Trisnawati et al., 2024).

This challenge is particularly relevant for seventh-grade students, who are familiar with
videos, animations, and interactive digital media. The combination of visual, audio, and
interactive elements can provide opportunities for students to observe movement techniques
repeatedly, review difficult material, and learn at their own pace. Therefore, digital learning
media for PJOK should not only present learning content but also support flexible and engaging
learning experiences that facilitate independent learning (Nasution & Tambunan, 2024; Yao, H.,
liu, W., & Chen, S, 2024; Patricia, 2020).

One potential innovation is an interactive video-based e-book. This medium allows
students to study the material while observing repeated demonstrations of movements without
being limited by time or space. The integration of text, images, videos, and exercises into a single
medium gives students the opportunity to understand concepts before practicing them in the
tield. Consequently, face-to-face class time can be utilized more effectively for practical activities
and teacher feedback (Limbong et al., 2024; Patricia & Zamzam, 2021).

The use of digital media in learning has, in fact, been extensively studied. Various studies
show that e-books, e-modules, and interactive multimedia can increase learning motivation,
clarify conceptual understanding, and create a more flexible learning experience compared to
print media. Other studies also report that the use of instructional videos helps students
understand basic sports techniques because movements can be observed from various angles and
replayed as needed. These findings indicate that technology holds great potential for improving
the quality of Physical Education and Health (PJOK) instruction (Verawati, 2024).

Nevertheless, the results of previous studies still leave room for further development. Most
of the e-books developed still function as digital versions of printed books, while instructional
videos are presented separately via links or other platforms. This situation requires students to
switch between applications during the learning process, making the learning experience less
practical. Furthermore, some studies have focused more on testing the media’s feasibility through
expert validation, while the impact of the media on students” learning motivation and learning
outcomes has not been extensively examined in tandem. Research on interactive video-based e-
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books specifically designed for the learning characteristics of Physical Education and Health
(PJOK) in seventh grade is also still relatively limited (Chen et al., 2023; Yorganci, 2022).

Despite these findings, a specific gap remains in the development of an integrated digital
learning medium for Grade VII PJOK. Previous studies have generally examined e-books,
instructional videos, or interactive multimedia as separate resources, while limited attention has
been given to combining learning content, movement demonstrations, interactive exercises, and
assessments within a single e-book. Moreover, the simultaneous evaluation of validity,
practicality, learning motivation, and learning outcomes remains limited. Therefore, further
development is needed to provide an integrated medium that addresses both the conceptual and
practical characteristics of PJOK learning.

The novelty of this study lies in the development of an interactive video-based e-book that
integrates instructional content, illustrations, movement demonstration videos, interactive
exercises, and assessments within a single digital learning environment. Unlike media in which
videos function primarily as supplementary resources accessed through separate platforms, the
developed e-book embeds video demonstrations directly into the learning sequence. This
integration is designed to connect conceptual understanding, visual observation of movement
techniques, independent practice, and learning assessment within one medium.

This study contributes to digital learning research in Physical Education by providing an
integrated learning medium that combines multimedia presentation, interactive activities, and
opportunities for independent learning. Practically, the developed e-book provides teachers with
an alternative resource for presenting movement techniques systematically and enables students
to review learning materials and demonstrations according to their learning needs. The study
also provides empirical evidence regarding the validity, practicality, and effectiveness of the
developed medium in supporting students” learning motivation and learning outcomes.

Given these conditions, there is a need for learning media capable of integrating content,
illustrations, demonstration videos of movements, exercises, and assessments into a single
platform that is easy to use for both teachers and students. This integration is expected to help
students understand movement techniques more systematically while enhancing their learning
motivation through a more engaging learning experience. On the other hand, teachers gain a
more effective tool for explaining the material, allowing practical learning to take place more
effectively (Nielsen & Budiardjo, 2023; Arifin, M., Sholeh, M., & Agustin, R, 2021).

This study offers a novel approach through the development of an interactive video-based
e-book that integrates all learning components into a single digital medium. Unlike previous
studies, which generally treated video as a supplementary medium, this study makes video an
integral part of the content, illustrations, exercises, and assessments. The development of the
medium was conducted using the ADDIE model (Analysis, Design, Development,
Implementation, and Evaluation), resulting in a systematically developed product. In addition to
testing the validity of the media, this study also evaluates its practicality of use and its
effectiveness in enhancing the motivation and learning outcomes of seventh-grade students.

From an academic perspective, this study is expected to enrich research on the development
of digital learning media in the field of Physical Education by integrating the principles of
multimedia learning, self-directed learning, and the characteristics of motor learning into a single
learning product. Meanwhile, from a practical standpoint, the results of this study are expected
to serve as an alternative learning medium for Physical Education teachers in supporting the
implementation of more innovative learning, in line with developments in educational
technology and the Merdeka Curriculum policy (Mayer, 2024).
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The development of interactive video-based e-books is also relevant to the learning
demands of the Society 5.0 era, which positions technology as a means to enhance the quality of
the learning experience. Through this medium, students can learn movement techniques at any
time as needed, while teachers have more time to guide practice, provide feedback, and develop
students” motor skills directly on the field (Trisnawati et al., 2024).

Based on the identified research gap, novelty, and contribution, this study aims to develop
an interactive video-based e-book for Grade VII Physical Education and Health (PJOK) and to
determine its validity, practicality, and effectiveness in supporting students’ learning motivation
and learning outcomes.

@ Method (z¢x)

This study employed the Research and Development (R&D) method using the ADDIE
model (Analysis, Design, Development, Implementation, Evaluation) because this model
provides a systematic framework for developing learning media, ranging from needs analysis to
product evaluation. The research was conducted at MTs Annur Al Huda Ngawonggo, Tajinan
Subdistrict, Malang Regency, during the even semester of the 2026/2027 academic year, from
February through June 2026. The research stages included needs analysis, product design,
development of an interactive video-based e-book, validation by experts, small-group pilot
testing, field testing, and evaluation of the quality of the developed product.

The research subjects consisted of expert validators, Physical Education, Sports, and Health
(PJOK) teachers, and seventh-grade students. The validators included one PJOK subject matter
expert, one instructional media expert, and one language expert with experience in instructional
media development. A small-group pilot test was conducted with 10 seventh-grade students
selected through purposive sampling to obtain initial feedback on the media’s readability, ease
of use, and visual presentation. Subsequently, a field test was conducted with 30 seventh-grade
students as the primary users of the product. Purposive sampling was used because participants
were selected based on characteristics aligned with the objectives of the instructional media
development.

The analysis phase was conducted through a literature review, an analysis of the 7th-grade
Physical Education curriculum, observations of the learning process, and interviews with
teachers and students to identify instructional media needs. The information obtained served as
the basis for determining the content, user characteristics, and specifications of the interactive
video-based e-book to be developed.

The design phase involved organizing the e-book’s content structure, creating storyboards
for instructional videos, designing the user interface and media navigation, developing research
instruments, and designing a learning evaluation framework. The instructional content was
organized based on the learning outcomes for 7th-grade Physical Education, integrating
movement demonstration videos, illustrations, images, formative exercises, and assessments to
produce an interactive learning medium.

The development phase involved creating the e-book using digital media development
software that supports multimedia integration. Instructional videos were recorded and edited
according to the developed content, then integrated into the e-book so that students could access
the material, observe movement demonstrations, and complete exercises directly within a single
learning medium. The resulting product is then validated by subject matter experts, media
experts, and language experts to obtain feedback on content, presentation, language, and
usability. The validation results serve as the basis for revisions before the learning material is
pilot-tested with students.
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The implementation phase is carried out through small-group trials and field trials. In this
phase, the e-book is used in the Physical Education (PJOK) learning process for seventh-grade
students. Students’ learning motivation is measured using questionnaires administered before
and after the media is used, while learning outcomes are measured through tests given before
instruction (pretest) and after instruction (posttest). Teachers are also asked to provide feedback
on the practicality of using the media during the learning process.

The evaluation phase was conducted using both formative and summative methods.
Formative evaluation was carried out at each stage of development based on the results of expert
validation and pilot testing so that the product’s weaknesses could be gradually addressed.
Summative evaluation was conducted after implementation to determine the level of validity,
practicality, and effectiveness, as well as the impact of e-book use on students” motivation and
learning outcomes.

The research instruments used include content expert validation forms, media expert
validation forms, language expert validation forms, teacher response questionnaires, student
response questionnaires, learning motivation questionnaires, lesson observation forms, and
multiple-choice learning outcome tests aligned with the competencies being studied. All
instruments were developed based on relevant indicators and tested for feasibility before being
used in the study.

Research data were collected through observation, interviews, documentation,
questionnaire distribution, and learning outcome tests. Observations were conducted to obtain
an overview of how Physical Education and Health (PJOK) lessons were implemented at the
school. Interviews were conducted with teachers to identify instructional media needs.
Documentation was used to obtain supporting data during the development process.
Questionnaires were used to gather data on the validity of the media, ease of use, user feedback,
and students’ learning motivation, while tests were used to measure improvements in learning
outcomes following the use of interactive video-based e-books.

Data from expert validation, teacher responses, student responses, and learning motivation
were analyzed descriptively and quantitatively using percentages based on media feasibility
criteria. The percentage score was calculated by dividing the obtained score by the maximum
possible score and multiplying by 100. The resulting percentages were interpreted according to
predetermined validity and practicality criteria. Improvements in students’ learning outcomes
and motivation were analyzed using N-Gain to determine the magnitude of improvement
between pretest and posttest scores. N-Gain values were interpreted as high (g > 0.70), moderate
(0.30 < g < 0.70), and low (g < 0.30). Because the primary effectiveness analysis focused on the
magnitude of improvement, N-Gain was used as the main indicator of effectiveness. The paired-
sample t-test was not included in the reported analysis; therefore, no significance value was
reported. All analyses were performed using IBM SPSS Statistics.

E Result (&%)

The product developed in this study is an interactive video-based e-book designed to
support Physical Education, Sports, and Health (PJOK) learning for seventh-grade students.
Development was carried out using the ADDIE model, ensuring that each stage resulted in
gradual improvements to the product. The e-book serves not only as a digital teaching resource
but also as a self-directed learning tool that integrates content, illustrations, demonstration videos
of movements, interactive exercises, and assessments into a single learning platform. These
features are designed to provide a more engaging, flexible learning experience tailored to the
characteristics of students in the digital generation.
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Figure 1. Cover of the Interactive Video-Based E-Book

The e-book cover is designed using a combination of blue and orange colors that represent
the spirit, dynamism, and characteristics of Physical Education and Health (PJOK) learning. The
use of illustrations of sports activities combined with digital devices reflects the concept of
technology integration in learning while reinforcing the product’s visual identity. This opening
display is intended to pique students’ interest before they delve into the learning material.
Following the introduction, the material is presented systematically, ranging from a discussion
of the new paradigm of Physical Education and Health (PJOK) learning, student characteristics,
and the urgency of learning digitization, to the core content organized based on the learning
outcomes for 7th grade. The material is presented using communicative language and supported
by contextual illustrations, making it easier for students to understand the relationship between
the concepts being studied and their application in physical activities.

Apo yong akan kamu pelojori?

N Paradigma Baru i

Pembelajaran PJOK
di Era Digital

) i

e, ey asghn.

Figure 2. Home Page of the Material

The narrative in the opening section of the e-book is designed to help students understand
the role of technology as a tool that supports the learning process, not as a substitute for physical
activities in Physical Education and Health (PJOK) learning. Through a step-by-step presentation
of the material, students are first introduced to the new paradigm of PJOK learning in the digital
age before studying various movement techniques presented interactively. This approach is
expected to provide a conceptual foundation so that students understand that the use of
technology aims to enhance the learning experience while facilitating the mastery of movement
skills.

The presentation of this material is supported by the integration of various multimedia
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elements, which is one of the key strengths of e-books. The material is not only presented in text
form but is enriched with illustrations, movement demonstration videos, and interactive features
that are interconnected within a single learning medium. This combination allows students to
gain a more comprehensive understanding of movement concepts and techniques compared to
relying solely on static images in printed books. Additionally, instructional videos can be
replayed as needed, giving students the opportunity to study each movement independently at
a pace that suits their abilities. The concept of multimedia integration applied in the e-book is
illustrated in Figure 3.

Pilar Digitalisasi Pembelajaran PJOK

Digitalisasi
Pembelajaran
PJOK

+ Dapat dakses kapan waja
dan di man3 waja

+ Kempativel & berbaga
peranghat * Nawgasi yang mudah

+ Melbatkan peserta didk
secara aktif

* Belajar mandiri & luar
kefas

Figure 3. Pillars of Physical Education Learning Digitization

The diagram in Figure 3 shows that the development of the e-book is based on three main
components: multimedia representation, interactivity, and accessibility. These three components
complement one another in creating a more effective learning experience, where content is not
only presented engagingly through various forms of multimedia but also allows students to
interact directly with the media and access it flexibly across various devices. The integration of
these three components serves as the foundation for e-book design, ensuring that the resulting
media functions not only as a source of information but also supports a more active, student-
centered learning process.

The application of these three components is further realized through instructional design
that encourages students to manage their own learning process. E-books are equipped with
simple navigation features so that students can select the material they wish to study, replay
demonstration videos, complete exercises, and conduct self-assessments as needed without
always having to rely on the teacher’s explanations. This flexibility provides each learner with
the opportunity to learn according to their own abilities and learning pace. The concept of self-
directed learning integrated into the e-book is based on the principles of Self-Regulated Learning
(SRL), which emphasizes students’ ability to plan, monitor, and evaluate their own learning
process. The application of this concept is illustrated in Figure 4.
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Self-Regulated Learning (SRL)

1. PERENCANAAN

+ Menetapkan tujuan belajar

‘d’ Menentukan tujuan
Se
[EI Memilih materi

= Memilih materi/aktivitas
* Merencanakan waktu belajar

* Mempelajari materi
* Menonton video
+ Mencoba aktivitas/latihan

» Mengerjakan kuis/evaluasi

: "’ Video demonstrasi
X

)\
(?)
\7)

Latihan interaktif

Kuis interaktif

F@ Mengatur waktu

Peserta Didik
Mandiri

HASIL

+ Pemahaman meningkat
« Keterampdan gerak lebih balk

\

3. REFLEKSI

* Mengevaluasi hasid belajar

+ Mengidentifikasi kesulitan

* Memperbaiki strategi belajar
* Merencanakan langkah

berikutnya

B Catatan perkembangan
21 Melinat hasil

‘s
x_s Memperbaiki &
meningkatkan

L:: Evaluasi mandiri
+ Belajar lebih mandiri dan percaya dir

Figure 4. Self-Regulated Learning (SRL) Diagram

Through the stages of planning, implementation, and reflection, the e-book provides
students with the opportunity to manage their learning process independently while fostering
more active engagement in each stage of learning. Learners can select the material to be studied,
access demonstration videos as needed, and assess their understanding through available
exercises and quizzes. This learning model not only helps learners develop independent learning
skills but also makes it easier for teachers to optimize practical fieldwork time, as mastery of basic
concepts has already been achieved before face-to-face activities take place. The implementation
of this concept has become one of the key distinguishing features between the developed e-book
and conventional e-books. Unlike static e-books, which generally present material only in the
form of text and images, this interactive e-book integrates motion demonstration videos, user-
friendly navigation, interactive exercises, and immediate feedback. The combination of these
features provides a more engaging learning experience, makes it easier for students to
understand the material, and increases their engagement during the learning process. The
differences in characteristics between interactive e-books and conventional e-books are presented
in Figure 5.

Aspek E-Book Interaktif E-Book Konvensional (Statis)
EE Penyajian Materi disajikan secara multimoedal Materi disajican dalam bentuk teks =
Materi {teks, gambar, audio, video) dan gambar statis | x -
Visualisasi Tersedia video demonstrasi gerak Hanya gambar statis sehingga s a
Goerakan yang dapat diputar ulang sesuai sulit melihat urutan dan detail A »
kebutuhan gerakan IS ™ '
rlibatan Melibatkan pesenta didik secara aktif Paserta didik hanya bace
Peserta Didik melalul nandgasi interaktd, latihan, materi tanpa interaksi ?
fis, dan Lmpan balik langsung /
ol Latian Lativen
Bentuk Evaluas interaktif dengan skor Evaluasi terbatas, biasanya harya )
Evaluasl angsung dan umpan balk atomatis 85 ) retsrann borupa soal ik akhir bab tanpa 2
umpan balik langsung 2

Dapat diaskses kapan saja dan di mana
#8ja melatui berbagal perangkat

Terbatas pada perangiat tertenty
dan tidak fleksibel

Aksesibilitas
& Fleksibilitas

Figure 5. Comparison of Interactive E-Books with Conventional E-Books These
advantages demonstrate that the developed e-book not only
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The integration of content, demonstration videos, interactive exercises, and feedback allows
students to interact directly with the medium, making the learning experience more meaningful.
To ensure all these components are systematically organized and fully integrated, the
development process begins with the creation of a storyboard as the initial design of the product.
The storyboard includes the layout of each page, the sequence of material presentation, the
placement of instructional videos, illustrations, navigation, and the learning activities that
students will complete. The storyboard serves as a guideline throughout the development
process, ensuring that each page maintains continuity between the content, multimedia elements,
and assessment. An example of a storyboard used during the e-book development phase is
shown in Figure 6.

STORYBOARD MATERI PASSING BAWAH BOLA VOLI
Judisl E-Book  : Tekrik Dasar Bola Vol urtuk Pemula Tujusn Pembelajaran : ‘
Matart : Pasing Rawah Prearta dickh marmgns mamahaems Soneep, tearid, dan ceabtik
Sasaran Posecta didik SMe 2 ds

ceneqan tarar

Interakal / Aktivitas

1 Malaman Judul PASSING BAWAH

(Cover) BOLA VOLI + Tombol “Madal® untuk

sk ke matert ‘

- Toks + Tombel “Selankitrya”
untuk menus mater: ‘

2. Malaman Tujusn
Purmbetager an

3. Halaman Konsep
{Pengertian)

s s
o atau setagol swslmn
P Purhaticn siksp twl
o ~gan nxat mela

" - oo

CEMONETRARI PARENG BAWAN

4. | Malaman Demorwtrast
(Video)

QRGN tokrik . Toks
POLANG Bl Lape ti pncia

S| Halaman Langkah in e

e Derulaeg agar
gerakan menjadi lebih bak

6 | Halwman Axtivitas /
Latitan een ot Lrtuk mask ke so
+ Skoe dan umpen balk
cotalah colocai

7. | Malsman Penutup /
Rangkuman

+ Tombol “Ulsegl Matert
Bl “Karntnali b Merms
[T

=

+ Tambol "Mulal Latiban” ‘
|
[re—— ‘

o e

Koterangan ko Navigasi M ecanda @ : wambat © i Seuniigs  Catatan: Setan Ralaman dincang (esponsi wituk tameilan di anartphone, tablet. dan lspeon

Figure 6. Storyboard for the Volleyball Underhand Pass

The storyboard serves as a guide in the e-book production process, ensuring that each topic
is presented in a logical sequence from concept explanation and movement demonstrations to the
exercises students must perform. This planning ensures that every video shown is directly
relevant to the material being studied and supports the achievement of learning objectives. The
storyboard is implemented through instructional videos integrated into each section of the
material. Videos are one of the key components that distinguish this e-book from conventional
digital media because they present movement demonstrations clearly and systematically. In
addition to featuring replay and slow-motion functions, the videos also give students the
opportunity to observe body positioning, movement coordination, and the sequence of
techniques in greater detail before practicing them on the court. Thus, students can build
conceptual understanding while gaining a visual understanding of the correct techniques,
making the learning process more effective. The implementation of motion demonstration videos
in the e-book is shown in Figure 7.
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(_ Passing Bawah Bola Voli
Vio Sl tras

Pemutaran Ulang
Peserta didik dapat
mengulang video
sesupi kebutuhan

L& PV v

Mamudahian navgasi
antar materi video

Gerak Lambat
(Stow Motion)
Memudahkan peserta
didik mengamati
toknik secara lebih
ringi

Tampilan Penuh
(Fullscreen)
Memberikan tamplian
yang lebih jolis saat
menonton.

Kontrol Video
Tombol play, psuse,

replay, dan atur
kecapatan video,

Fitur Utama Video
™ Ulangl Slow Motion Audio Fullscreen
®J Menguiang video Memperlambat gerakan Penjelasan suara Tampitan fayar penuh
untuk memashsmi agar detad teknik lebih membarntu memaharmi urttuk fokus pada
gersan teckhat satap langkah video

Figure 7. Motion Demonstration Video Display

In addition to the content and videos, the e-book is equipped with interactive assessments
that students can complete independently. Students receive immediate feedback on each answer
they provide, allowing them to identify which parts of the material still need further review. This
feature supports the learning reflection process and enhances student engagement while using
the medium, as shown in Figure 8.

SN () Evaluasi Interaktif Sool 3 dwi 10
eknik Dasar Bola Vol
Kerjskan scal berikut dengan mamilih jawaban yang paling tepatt ——
& Beranda 3. Perhatikan gambar berikut! Hasil Evaluasi
Skor And;
M Materi . or Ands
@ 80% 8 dari 10
0O video Sangat Baik!
~ @ Benar 8
Latihan
“ Bardasarkan gambar, posisi Wngan yang benar saat malakukan © sean 2

Evaluasi paesing beveh scleeh O Selum Dawab o

o Larigan ditekuk & atay kepals

© Tentang Navigasi Soal
© Leraun divrunkan dun kndua thgun dirapathinn ]
1 2 4 5
Lengan berada di samping baden
(<} s|[z|[8]]9! 1
O sobah sat langan Giupunkan ke dapan
Tips
@ Jawaban Benarl Ulangi mateei atas taron videa
Passing bawah diakucan dengan meluruskan kedus lengan dan merapatian demonstrasi jika jswabanmu
kedua tangan. Hal in membantu bols memantul dengan arsh yang terkontrol bebum tepat

DO E— [ Taodsi soal C utang Evaluasi

@ Evakus il dapat dkerfakan beruiang kall. Setiap jawaban skan mendapatkan umpan balk S6cra langsung

Figure 8. Interactive Assessment Page

After all components of the e-book were developed, the product was not immediately
implemented for students but first underwent a validation process to ensure the appropriateness
of the content, media design, and language use. Validation was conducted by subject matter
experts, media experts, and language experts to obtain feedback on the product’s quality before
it was used in the pilot phase. The assessment results from the validators were then used as the
basis for refinements so that the resulting e-book meets the eligibility criteria for implementation
in Physical Education and Health (PJOK) instruction. A summary of the product validation
results is presented in Table 1.

Table 1. Product Validation Results
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Evaluation Percentage (%) Category

Subject Matter Expert 94,21 Highly Valid
Media Expert 92,35 Highly Valid
Language Expert 95,12 Highly Valid
Average 93,89 Highly Valid

The validation results show that the e-book was rated as “highly valid” across all evaluation
aspects. The validators provided several suggestions regarding improvements to navigation, icon
consistency, and adjustments to technical terminology. All of this feedback was incorporated
before the resource was implemented for students.

After being deemed suitable by the validators, the interactive video-based e-book was then
pilot-tested to determine its practicality in learning activities. The practicality assessment was
conducted through a questionnaire administered to physical education teachers and students
after the media was used during the learning process. The aspects evaluated included ease of use,
clarity of navigation, media presentation, ease of accessing videos, and the media’s effectiveness
in facilitating the delivery of content. A summary of the practicality test results is presented in
Table 2.

Table 2. Practicality Test Results

Respondent Percentage (%) Category
PJOK Teachers 95,63 Very Practical
Students 93,78 Very Practical

Based on the results of the practicality test, both teachers and students rated the material as
“very practical.” Teachers found that the e-book was easy to use and helped explain the material
more systematically, especially when demonstrating movement techniques through video
demonstrations. The inclusion of videos integrated with the material also reduced the time
needed for repeated explanations, allowing for more effective learning. From the students’
perspective, the medium was rated as easy to understand, visually engaging, and providing the
flexibility to review the material or videos as needed. This ease of use encouraged students to
participate more actively in the learning process and feel more confident when practicing the
movements they have learned.

In addition to measuring practicality, this study also evaluated the effectiveness of using
interactive video-based e-books on students’ learning outcomes and motivation. The assessment
was conducted by comparing pre-instruction (pretest) and post-instruction (posttest) scores,
which were then analyzed using the N-Gain score to determine the extent of improvement. The
results of the effectiveness analysis are presented in Table 3.

Table 3. Effectiveness Test Results

Variable Pretest Posttest N-Gain Kategori
Learning Outcomes 63,40 86,70 0,64 Moderate
Learning Motivation 68,15 88,92 0,66 Moderate

The data in Table 3 show an increase in both measured variables after students used
interactive video-based e-books. Average learning outcomes increased from 63.40 on the pretest
to 86.70 on the posttest, while learning motivation increased from 68.15 to 88.92. The N-Gain
values of 0.64 for learning outcomes and 0.66 for learning motivation fall into the moderate
category, indicating that the use of this medium produced a significant improvement in the
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learning process.

These improvements indicate that e-books not only help students understand the material
conceptually but also provide opportunities to learn movement techniques through video
demonstrations that can be replayed as needed. The integration of content, illustrations, videos,
exercises, and assessments makes the learning process more focused, ensuring that students have
sufficient time to build their understanding before engaging in practical fieldwork. Thus,
interactive video-based e-books can serve as an alternative learning medium capable of
supporting the implementation of Physical Education, Health, and Sports (PJOK) more
effectively than the use of printed books as the sole learning resource.

iil..lij Discussion (i-8lw)

The research results show that the interactive video-based e-book developed meets the
criteria of validity, practicality, and effectiveness for use in Physical Education and Health (PJOK)
instruction for seventh-grade students. The high level of validity indicates that the content, media
presentation, language use, and video integration are aligned with the students” characteristics
and the intended learning outcomes. The practicality results also indicate that the media can be
used easily by both teachers and students. Rather than merely confirming the feasibility of the
product, these findings indicate that the integration of content, multimedia elements, and
interactive features was acceptable to the intended users. These findings are consistent with
previous research reporting the potential of digital learning media to support instructional
quality and user acceptance (K. Zamzam et al., 2026; Niu, 2026; Nasution & Tambunan, 2024).

The media’s suitability, as determined in this study, aligns with the principles of the
Cognitive Theory of Multimedia Learning (CTML), which explains that the learning process
becomes more effective when information is presented through a combination of text, images,
and complementary visual media (Mayer, 2024). In the developed e-book, conceptual
explanations are accompanied by illustrations and integrated motion demonstration videos.
From the perspective of the present study, this combination provides students with both textual
and visual representations of movement techniques, which is particularly relevant to PJOK
because the learning content involves dynamic physical movements. The integration of various
forms of multimedia may also help reduce unnecessary cognitive processing when students learn
complex movement sequences (Tantri et al., 2023). Thus, the contribution of multimedia in this
study is not simply the addition of video to an e-book, but the alignment of visual demonstrations
with the concepts and activities that students are expected to learn.

The effectiveness of the e-book is reflected in the improvement in students’ learning
outcomes and motivation after the medium was used. The increase in posttest scores compared
to pretest scores, accompanied by an N-Gain score in the moderate category, indicates that the
medium is capable of providing a more meaningful learning experience. One factor believed to
contribute to this improvement is the availability of demonstration videos that can be played
repeatedly as needed by students. The opportunity to observe movement techniques repeatedly
helps students understand the sequence of movements before practicing them directly on the
field. This finding aligns with Yorganci’s study, which reported that the use of interactive e-
books combined with video feedback can improve both learning performance and students’
intrinsic motivation compared to the use of conventional digital books (Yorganci, 2022).

The present findings should also be distinguished from the broader claims made in
previous studies. While Yorganci (2022) provides evidence from another multimedia learning
context, the current study demonstrates that an integrated video-based e-book can produce
moderate improvement in both learning outcomes and motivation in a Grade VII PJOK context.
Thus, the previous study provides theoretical and empirical support for interpreting the role of
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video feedback, whereas the N-Gain results reported here constitute evidence specific to the
participants and implementation conditions of the present study.

The increase in learning motivation found in this study also holds significant implications
for Physical Education (PJOK) instruction. Motivation is one of the factors influencing students’
engagement during physical activities. When learning materials are presented in an engaging
manner, students tend to be more enthusiastic about the lessons, are more willing to try each
activity, and demonstrate a higher level of curiosity toward the material being studied. This was
evident during the pilot study, where students were more active in exploring the material,
replaying demonstration videos, and discussing proper movement techniques. These results
support the findings of Verawati, who concluded that the use of interactive learning media can
increase students’ interest and engagement in physical education (Verawati, 2024).

The characteristics of the e-book which integrates content, videos, exercises, and
assessments into a single platform also provide a learning experience distinct from that of
conventional digital media. Students do not merely read the material but can observe movement
demonstrations, review specific sections they have not yet understood, and receive immediate
feedback through interactive assessments. These activities demonstrate that learning is no longer
teacher-centered but instead provides students with greater freedom to construct their own
understanding through interaction with the media. This approach aligns with the constructivist
perspective, which positions students as active participants in the learning process (Leikin &
Elgrably, 2022), and is supported by the findings of Trisnawati, which show that the use of
interactive videos in Physical Education (PJOK) learning can enhance learning motivation while
developing students’ critical thinking skills (Trisnawati et al., 2024).

Another interesting finding is the ability of e-books to facilitate self-regulated learning.
Simple navigation features, replayable videos, and assessments accompanied by feedback allow
students to manage their own learning process according to their needs. They can determine the
material they wish to study, review sections they have not yet understood, and then
independently evaluate their learning outcomes. These characteristics are highly relevant to the
needs of seventh-grade students, who are beginning to be guided toward developing
independent learning skills. A learning environment that provides students with the opportunity
to manage their own learning process is known to enhance intrinsic motivation, self-confidence,
and engagement in learning activities (K. F. Zamzam et al., 2026).

Compared to previous studies, this research offers a more integrated approach. Most
previous studies developed instructional videos e-modules, or interactive multimedia as
standalone media, whereas this study combines all learning components from content,
illustrations, demonstration videos, exercises, to assessments into a single interactive e-book. This
integration allows students to access all their learning needs without having to switch to other
platforms. Thus, the e-book functions not only as digital instructional material but also as a
learning environment that supports the learning process as a whole. This finding reinforces the
results of a systematic review on the implementation of interactive multimedia in Physical
Education and Health (PJOK) instruction, which states that the integration of various forms of
digital media can enhance students’” motivation, engagement, and learning outcomes
(Kamaruddin et al., 2025).

In practical terms, the developed media benefits both teachers and students. Teachers gain
an alternative medium that helps explain material more efficiently, allowing field instruction time
to be focused on practical activities, providing feedback, and developing motor skills. Meanwhile,
students have the opportunity to study the material independently before attending in-class
sessions, so that face-to-face time can be used to deepen their mastery of movement skills. These
findings indicate that interactive video-based e-books have the potential to support the
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implementation of the Merdeka Curriculum, which emphasizes active, flexible, and learner-
centered learning (Barikah et al., 2026).

This study has several limitations that are important when interpreting its effectiveness.
The product trial was conducted at a single school with a relatively limited number of
participants, consisting of 10 students in the small-group trial and 30 students in the field test.
Consequently, the findings primarily reflect the characteristics of the participating school and
students and cannot yet be assumed to represent Grade VII PJOK students in other schools or
regions. Differences in school facilities, students” digital familiarity, teacher characteristics, and
learning environments may influence the usability and effectiveness of the e-book.

The short-term nature of the intervention also limits interpretation of the moderate N-Gain
values. The study captures changes occurring during the implementation period but does not
establish whether these improvements would be maintained over a longer period. In addition,
learning outcomes were assessed immediately after the intervention, so the study does not
provide evidence regarding long-term retention or sustained motivation. The effectiveness of the
medium was also evaluated through learning motivation and short-term learning outcomes
rather than through longer-term motor-skill development, physical activity, or learning retention.

These limitations suggest that the moderate N-Gain results should be viewed as
preliminary evidence of improvement under the specific conditions of the present study rather
than as evidence of broad or long-term effectiveness. Future research could involve larger and
more diverse samples across several schools, employ a quasi-experimental or experimental
design with a comparison group, and include follow-up measurements to examine retention.
Future studies could also examine whether repeated and longer-term use of the e-book produces
greater improvement in learning outcomes, motivation, and motor-skill performance.

'?% Conclusion (4«is)

This study produced an interactive video-based e-book as a Physical Education learning
medium for seventh-grade students that is suitable for use in the learning process. The integration
of content, illustrations, movement demonstration videos, exercises, and assessments into a
single medium provides a more focused learning experience and makes it easier for students to
understand movement concepts and techniques. Furthermore, this medium also helps teachers
present material more systematically, making learning more interactive, efficient, and student-
centered.

The research findings indicate that interactive video-based e-books have the potential to
serve as an alternative learning medium that supports the implementation of Physical Education
and Health (PJOK) instruction in the digital age. Therefore, the development of similar media can
be applied to different subject matter and educational levels so that its benefits can be tested in a
broader context. Further research is also recommended to develop more adaptive features, such
as integration with a Learning Management System (LMS) or artificial intelligence-based
technology, so that the resulting learning media becomes increasingly relevant to learning needs.

Acknowledgment ( iy S3)

The authors are grateful to the Directorate of Research, Ministry of Education and
Technology, with Contract No. 286/C3/DT.05.00/ PL-baru/2026.

g Bibliography ( (&)

2218 | International Journal of Post Axial, Vol. 4, No. 3, September 2026 AMOR FATI

|\ \IREPCYEI



Akhmad Mahbub Mawardj, et. al | Development of an Interactive Video-Based...

Alshammari, S. H. (2024). The effects of technical skills, attitudes, and knowledge on students’ readiness to
use 4.0 industrial revolution technologies in education. International Journal of Education in
Mathematics, Science, and Technology (JEMST), 12(1), 40-52.
https:/ /doi.org/https:/ /doi.org/10.46328/ijemst.3638

Arifin, M., Sholeh, M., & Agustin, R. (2021). Developing Interactive Mobile Mathematics Inquiry to
Enhance Students” Mathematics Problem-solving Skill. Journal International Association of Online
Engineering, 5(1), 24-38. https:/ /doi.org/https:/ /doi.org/10.3991/ijim.v15i01.20067

Barikah, K., Hariadi, 1., & Rusdiyanto, R. M. (2026). The effectiveness of interactive multimedia in
improving motivation and learning outcomes of junior high school physical education students.
https:/ /doi.org/https:/ /doi.org/10.56773 / athena.v4i1.92

Chen, L., Wang, Y., & Li, X. (2023). Designing Interactive Digital Learning Materials for Young Learners.
Educational Technology Journal, 45(2), 112-125.

Kamaruddin, I., Nugraha, F., Pakkua, A. T., Mantika, U. A., & Bahtiar. (2025). Tinjauan pustaka sistematis
tentang implementasi media digital dalam pembelajaran PJOK: Tren penelitian, dampak
pembelajaran, dan tantangan pedagogis di era transformasi digital. 10(4), 20-29.
https:/ /doi.org/https:/ /doi.org/10.23969/jp.v10i04.37304

Leikin, R., & Elgrably, H. (2022). Strategy creativity and outcome creativity when solving open tasks:
Focusing on problem posing through investigations. ZDM - Mathematics Education, 54(1), 35-49.
https:/ /doi.org/https:/ /doi.org/10.1007 /s11858-021-01319-1

Limbong, C. Y., Sindi Rotua Pardede, Dahlia Padang, & Etri Rehenda. (2024). Bermain sambil belajar:
Strategi Pembelajaran Kreatif di Pendidikan Anak Usia Dini ramah anak. Kiddo: Jurnal Pendidikan
Islam Anak Usia Dini, 521-530. https:/ /doi.org/10.19105/kiddo.v1i1.12740

Mayer, R. E. (2024). The past, present, and future of the cognitive theory of multimedia learning. 36(1), 1-
28. https:/ /doi.org/https:/ / doi.org/10.1007 /s10648-023-09842-1

Nasution, M., & Tambunan, E. (2024). Development of Flashcard Media on Reproductive System Material
to Enhance Highschool Students” Higher-Order Thinking Skills. Prisma Sains : Jurnal Pengkajian
Ilmu Dan Pembelajaran Matematika Dan IPA IKIP Mataram, 12(3), 519-527.
https:/ /doi.org/https:/ /doi.org/10.33394 /j-ps.v12i3.12152

Nielsen, J., & Budiardjo, S. (2023). Observing teacher-student interaction with technology in the classroom:
A participatory approach. Journal of Educational Technology & Society, 26(4), 112-125.

Niu, H. (2026). Exploring grounded theory in educational research: Literature review, reflexivity, and
conceptual development in doctoral research. 31(5), 5801-5813.
https:/ /doi.org/https:/ /doi.org/10.46743 /1052-0147.8225

Patricia. (2020). Pengembangan Multimedia Interaktif Pada Materi Himpunan Berbasis Puzzle dengan
Pendekatan Kontekstual. AKSIOMA, 9(4), 1112-1122.
https:/ /doi.org/https:/ /doi.org/10.24127 / ajpm.v9i4.3132

Patricia, F., & Zamzam, K. (2021). Development of scientific approach-based interactive multimedia for
elementary  school dyscalculia children. Jurnal Prima Edukasia, 9(1), 32-43.
https:/ /doi.org/https:/ /doi.org/10.21831/jpe.v9i1.33853

Tantri, A., Siregar, A. H., Hasibuan, N., & Aprial, B. M. (2023). Development of interactive sport
measurement test learning media. 11(2), 266-280.
https:/ /doi.org/https:/ /doi.org/10.21831/jk.v11i2.63764

Trisnawati, S. A., Ridwan, M., Setiawan, E., & Ahmedov, F. (2024). Integrating interactive video media in
physical education: A study on critical thinking and learning motivation. 5(3), 289-305.
https:/ /doi.org/https:/ /doi.org/10.25299/ esijope.2024.v0l5(3).19073

Verawati, I. (2024). The impact of interactive learning media to increase interest in learning physical
education using interactive media. 8(2).
https:/ /doi.org/https:/ /doi.org/10.23887 /jippg.v8i2.85542

Yao, H., liu, W., & Chen, S. (2024). Teachers sustainable teaching innovation and graduate students creative
thinking: The chain mediating role of playfulness climate and academic self-efficacy. The
International Journal of Management Education, 22(1).
https:/ /doi.org/https:/ /doi.org/10.1016/j.ijme.2023.100900

@ . International Journal of Post Axial, Vol. 4, No. 3, September 2026 | 2219
POST AXIAL



Akhmad Mahbub Mawardj, et. al I Development of an Interactive Video-Based...

Yorganci, S. (2022). The interactive e-book and video feedback in a multimedia learning environment:
Influence on performance, cognitive, and motivational outcomes. 38(4), 1005-1017.
https:/ /doi.org/https:/ /doi.org/10.1111/jcal. 12658

Zamzam, K., Agustin, R., Rosyadi, A., & Walida, S. (2026). Teacher’s Creative Model for Developing Child-
Friendly Digital-Based Assignments in Indonesian Junior High Schools. International Journal of
Learning, Teaching and Educational Research, 25(1), 111-134.
https:/ /doi.org/https:/ /doi.org/10.26803/ijlter.25.1.6

Zamzam, K. F., Anugraini, A. P., & Susandi. (2026). The Effect of Teachers” Creative Models on Students’
HOTS in Digital Mathematics Learning. 14(2), 480-490.
https:/ /doi.org/https:/ /doi.org/10.33394 /j-ps.v14i2.19739

2220 | International Journal of Post Axial, Vol. 4, No. 3, September 2026 AMOR FATI



