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Rendahnya hasil belajar pendidikan jasmani pada siswa sekolah dasar
disebabkan oleh penggunaan media pembelajaran yang kurang
interaktif dan menarik. Kondisi ini menghambat keterlibatan siswa
dalam proses pembelajaran, sehingga diperlukan inovasi media yang
mampu meningkatkan minat dan pemahaman siswa. Penelitian ini
bertujuan untuk mengembangkan multimedia interaktif berbasis
Powtoon guna meningkatkan hasil belajar pendidikan jasmani siswa
kelas IV SD. Metode penelitian yang digunakan adalah penelitian dan
pengembangan (R&D) dengan mengadaptasi model pengembangan
yang mencakup tahapan analisis kebutuhan, desain, pengembangan,
hingga evaluasi produk. Data dikumpulkan melalui tes hasil belajar yang
dilakukan sebelum (pretest) dan sesudah (posttest) penggunaan media
interaktif. Analisis data meliputi uji normalitas dengan Kolmogorov-
Smirnov dan uji homogenitas menggunakan SPSS versi 24, yang
menunjukkan bahwa data berdistribusi normal dan homogen. Uji-t yang
dilakukan mengindikasikan perbedaan yang signifikan antara hasil
belajar pretest dan posttest, di mana hasil belajar siswa meningkat
secara signifikan setelah menggunakan multimedia interaktif berbasis
Powtoon. Temuan ini menunjukkan bahwa penggunaan multimedia
interaktif berbasis Powtoon efektif dalam meningkatkan hasil belajar

pendidikan jasmani. Dengan demikian, dapat disimpulkan bahwa

multimedia interaktif berbasis Powtoon memberikan pengaruh positif

terhadap peningkatan hasil belajar sekolah dasar.
ABSTRAK
The low learning outcomes in physical education among elementary school students are attributed to
the use of less interactive and engaging learning media. This condition hinders students' engagement
in the learning process, necessitating media innovation to enhance their interest and comprehension.
This study aims to develop Powtoon-based interactive multimedia to improve the learning outcomes of
fourth-grade elementary school students in physical education. The research employed a research and
development (R&D) method by adapting a development model encompassing needs analysis, design,
development, and product evaluation stages. Data were collected through pretest and post-test learning
outcome assessments conducted before and after the use of interactive media. Data analysis included
normality tests using the Kolmogorov-Smirnov test and homogeneity tests using SPSS version 24,
indicating that the data were normally distributed and homogeneous. The t-test results demonstrated a
significant difference between pretest and post-test learning outcomes, showing that students' learning
outcomes improved significantly after using Powtoon-based interactive multimedia. These findings
indicate that Powtoon-based interactive multimedia is effective in enhancing physical education learning
outcomes. Therefore, it can be concluded that the use of Powtoon-based interactive multimedia has a
positive impact on improving the physical education learning outcomes of fourth-grade elementary
school students.
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1. INTRODUCTION

The rapid advancement of science and technology profoundly influences human life, including
education. Digital technology has brought about faster, more efficient services and enabled innovative and
interactive learning through animations, videos, simulations, and educational games (Kabir et al., 2022;
Mutohhari et al,, 2021; Quaicoe & Pata, 2020). These tools increase student engagement and make complex
concepts more intuitive, paving the way for technology-enhanced learning (TEL). Through tools like
animations, videos, simulations, and educational games, teaching has become more interactive and
intuitive, making it easier for students to grasp complex concepts (Park et al., 2020; Shuo, 2021; Tarigan et
al, 2021). TEL systematically applies information and communication technologies (ICT) to enhance
educational processes. This includes designing and implementing digital content that engages users
through multimedia formats. Technology-enhanced learning (TEL) encompasses the Application of
information and communication technologies (ICT) to improve education (Kabir et al., 2022; Mutohhari et
al,, 2021; Parketal, 2020; Quaicoe & Pata, 2020; Shuo, 2021; Tarigan etal., 2021). It involves systematically
designing, developing, and utilizing digital content to engage learners through multimedia, creating a more
immersive and practical learning experience. Many researchers consider improving learning technology
synonymous with infrastructure and equipment, and their use is beneficial in education. The development
of interactive multimedia involves a systematic process of designing, creating, and implementing digital
content that engages users through multiple forms of media (Diah et al,, 2021; Zaliluddin et al.,, 2021).

However, integrating Information and Communication Technology (ICT) in education is a positive
and vital step towards a more effective and engaging learning experience. The success of TEL depends on
more than just the availability of technology; it requires effective integration into teaching practices and
curricula (Ly et al,, 2024; Selvaraj et al.,, 2021; H. Zhang & Li, 2024). Various ICT tools and applications can
enrich the learning process by presenting more interactive content, facilitating collaboration between
students and teachers, and increasing accessibility to educational resources. Education should build
universal skills such as creativity, innovation and entrepreneurship, imagination and emotional expression,
and the integration of knowledge and creativity (Gerbaudo-Gonzalez et al., 2024; Henriksen et al., 2020).
However, every student has different creative potential, and a flexible and inclusive approach is essential
for creativity to flourish among all students. This requires curriculum, teaching, and learning environment
changes to create spaces that stimulate and support creative expression. The challenge related to learning
media is to create media that can accommodate the diversity of learning styles and creative potential of
each student (Arif et al., 2019; Rahmi & Samsudi, 2020). Each individual has a unique way of learning so
that the media used must be able to adapt to these various needs (Priantini & Widiastuti, 2021; Sudirman
etal.,, 2020). Many media are still static, such as textbooks or slide presentations, even though they are more
dynamic and interactive media. Therefore, to support the development of students' creative potential,
learning media are needed that are more diverse, innovative, and can be accessed equally by all students.

This research is very relevant to the current state of education, especially with the transition to
online learning accelerated by the pandemic. While online learning can offer flexibility, challenges arise
when the material presented, especially in physical education learning, could be more exciting and
challenging for students (Ebrahim & Wyk, 2024; Singh et al., 2023). The low ability of teachers to utilize
technology and the lack of innovation in developing digital learning media can hinder the effectiveness of
learning (Hadjadji etal,, 2024; Malysheva etal.,2022; Rohles etal., 2022). To make today's learning efficient,
technology innovation is needed. Learning media development is an integral part of the learning process
and must be directed at meaningful learning that encourages students to acquire the skills necessary for life
in this century (Dahlke et al., 2024; He et al., 2024; Hinostroza et al., 2024; Pogorskiy & Beckmann, 2023).

Physical education education in elementary schools plays a crucial role in fostering physical fitness,
teamwork, and healthy lifestyles among young students. However, traditional teaching methods in physical
education often fail to capture students' interest, leading to decreased motivation and suboptimal learning
outcomes. Integrating digital technology and the internet is very important in education to expand the
boundaries of the teaching and learning process (Ding et al., 2024; Elshaer et al., 2024; Nakandala et al,,
2024; Njiepue Nouffeussie et al.,, 2024; Salem Abdullah Bajaber, 2024; Sutiah & Supriyono, 2024). However,
to experience significant integration between digital technology and the internet, improving students'
cognitive aspects is also necessary. Integrating digital technology and the internet in education must be
balanced with serious efforts to improve students' cognitive elements. This can be achieved through a well-
designed curriculum, learning approaches that encourage critical thinking, and support for teachers to use
technology effectively in learning. Thus, significant integration between digital technology and the internet
in learning can be successful (An et al.,, 2024; Cheng et al., 2024; Fambeu & Yomi, 2024; Vilhunen et al., 2025;
F.Zhang, 2024; Y. Zhang et al.,, 2024).

In contrast to previous research, which did not involve collaboration between various media,
learning only focused on one media. Therefore, learning tends to get boring, and students may no longer be
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interested in learning. It is necessary to develop innovative learning media that can improve the quality of
learning and create a more significant learning experience for students (Chang et al,, 2021; Liu & Zhou,
2024; Mlambo et al.,, 2020; Sarosa, 2021; Y. Zhang et al., 2024). The limitations of effective learning media
in explaining material can potentially reduce students’ motivation and understanding of the material being
studied. Therefore, because learning media allows students to participate actively in class, students' interest
in learning increases, and there is the potential for improving their learning outcomes. In this research,
researchers used interactive media with the Powtoon application to provide opportunities for students to
participate actively in the learning process. Learning is currently carried out through technology-based
media, so this research is essential. While previous research has highlighted the benefits of multimedia in
education, it typically focuses on single-medium tools (e.g., static videos or text-based resources). These
approaches often lead to monotonous lessons that fail to sustain student interest. Few studies have explored
integrating multiple forms of media—such as animation, interactive quizzes, and storytelling—into a
cohesive learning experience tailored to physical education.

Despite the potential of ICT in education, several challenges remain (1) lack of engagement in
physical education shown that traditional methods rely heavily on physical demonstrations and verbal
instructions, which often fail to captivate students' interest, resulting in decreased motivation and
suboptimal outcomes; (2) insufficient use of technology displayed that the teachers face difficulties in
utilizing digital tools effectively, leading to missed opportunities in creating innovative learning
experiences. The pandemic-driven shift to digital education revealed gaps in teachers' ability to innovate
and adapt physical education content for online platforms; (3) limited integration of multimedia indicated
that previous studies have predominantly focused on single-medium learning tools, resulting in
monotonous and less impactful teaching methods (Dai, 2024; Dang et al.,, 2024; Lohr et al., 2024; Y. Zhang
etal., 2024). Existing physical education materials often lack interactivity and fail to make complex concepts
accessible, particularly in topics requiring higher cognitive engagement. These issues highlight the need for
a more comprehensive approach to developing engaging and effective learning tools.

The COVID-19 pandemic accelerated the shift to online learning, exposing significant gaps in the
preparedness of educators to utilize technology creatively. With the increasing reliance on digital tools, it is
urgent to develop innovative teaching methods that make learning enjoyable and impactful. Physical
education, often sidelined in digital transformation, requires attention to preserve its benefits for students’
physical and cognitive development. The urgency of the study concludes first, shifting learning needs: as
education evolves to meet digital-era demands, traditional teaching methods risk becoming obsolete. There
is an urgent need to bridge this gap through innovative, student-centred approaches. Second, impact on
students' development: physical education contributes to physical fitness, teamwork, and healthy lifestyles.
Addressing the shortcomings of traditional methods is essential to ensure these benefits are fully realized.
Third, teacher readiness: teachers need practical, user-friendly tools that enable them to deliver engaging
lessons, especially in a subject like physical education, which faces unique challenges in digital settings. The
primary goals of this research are to determine the effectiveness of Powtoon-based interactive multimedia
in improving physical education outcomes and to develop a dynamic and engaging multimedia tool that
fosters active student participation and enhances the learning experience. This study differentiates itself by
combining various multimedia elements through the Powtoon application to create a cohesive and
interactive learning environment. Unlike prior research focusing on single-media tools, this approach
ensures a richer, more diverse educational experience. The integration of multimedia, animation, and
interactivity has the potential to improve student motivation and outcomes significantly.

2. METHOD

This research is research and development (Research and Development). Research and
Development (R&D) research methods are research methods used to produce specific products and test the
effectiveness of these methods. This research design of this media development method uses research and
development, using the ADDIE model comprising five phases: (1) analyze: identify the needs and
requirements for creating practical multimedia learning tools; (2) design: develop a detailed blueprint for
Powtoon-based interactive multimedia; (3) development: create and refine the multimedia product based
on the design specifications; (4) implementation: use the developed media in the experimental group’s
learning process; (5) evaluation: Assess the effectiveness of the multimedia through pretest and posttest
comparisons. The study also adopts an experimental method to test the effectiveness of the developed
multimedia. As an experimental and control group, this research was conducted on 33 fourth-grade
elementary school students in Setiabudi District, South Jakarta, Indonesia. The study follows a one-group
pretest-posttest design, where the experimental group receives the treatment, and their knowledge is
assessed before and after the intervention. The comparison of pretest and posttest scores will be analyzed
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using statistical tests to find out whether there is a significant difference in students' knowledge of the
learning material after explaining the game of baseball. The population comprises fourth-grade elementary
school students in Setiabudi District, South Jakarta, Indonesia. Using the Slovin formula, the sample size was
determined, and 33 students were selected for the experimental and control groups.

Pretest and Posttest focused on cognitive skills, measuring understanding and learning outcomes
related to baseball material. The tests assess students' knowledge before and after the intervention. This
research uses pretest and posttest instruments related to students' cognitive skills, including students’
understanding of the material and learning outcomes. After the experimental treatment, the group was
given a pretest and posttest. A pretest was administered to gauge the baseline understanding of baseball-
related material. Treatment was done where the experimental group participated in lessons using Powtoon-
based interactive multimedia. Posttest was conducted to evaluate the students’ knowledge after the
intervention. With treatment, pretest scores can be compared with posttest scores. A comparison of the
Pretest and Posttest of one group shows the effect of treatment. The normality Test uses the Kolmogorov-
Smirnov test to determine whether the data is normally distributed. The Homogeneity Test uses Levene’s
test to ensure the variance across groups is uniform, which is essential for parametric testing. Hypothesis
testing used a paired sample t-test to compare pretest and post-test scores and identify significant
differences in students' learning outcomes after using the multimedia. Significance is tested at a = 0.05.
p<0.05: Reject the null hypothesis, indicating a significant difference. p=0.05: Fail to reject the null
hypothesis, indicating no significant difference.

3. RESULT AND DISCUSSION

Results

The steps for the Powtoon-based interactive media display developed are as follows. Firstly, the
user can open the website https://www.powtoon.com/account/login/ and then log in. After logging in, the
user can select the desired application form. Furthermore, the user can select the available template. If the
user wants to use the "education” template, he can click "edit in studio”. If the user has chosen a suitable
template, the fourth step in making learning videos with Powtoon is editing the slides. Then, the user can
click “Pick a background colour” to choose a suitable background colour. Moreover, the user can click "Text"
to enter the title and content of the material. Next, the user can click "Characters" to enter the desired
character or image. If the user wants to add a video, click "Videos". Then, the user can click “Audio” to add
music or voiceover. After that, the user can click at the top to see a preview of the resulting video before
publishing it. Next, the user can click "Export” to get four options: publish, download, upload and share.

Interactive media was developed by collaborating with Powtoon as a learning video for fourth-
grade physical education material. Apart from that, this media is equipped with a Quizizz link as an
evaluation that students can access directly. The following is a display of the media cover page, which
contains a table of contents of the material that students will study and animations according to the theme.
After that, the second slide, which contains the meaning of the baseball game, appears on the material page.
The media is presented in Figure 1.

The baseball game is & game played by two
toams by throwing, catching and hittng the
Daseball with sticks. This game i also called
gebokan. The ball used is a tennis ball. Thus
this game fails into the category of small ball
games. In English, this game played by 12
players in each team is called rounders. The *
basedall game is played by 2 loams, namely
the hitting team and the guard team. The

Quard team will iry 10 Catch the ball hit by the
hiating team. The ball that is caught will be
played 50 that the ball can be shot at the

\ =
meember of the hitting team who is running to -
make & post change.
" )

e A
— e Pewroon @) a*

Figure 1. Interactive Media

Apart from that, there is also a page that displays the techniques for playing baseball; each
technique includes a video link so that students understand and can practice directly. The page display can
be seen in Figure 2. After students watch a learning video about baseball, the researcher wants to evaluate
a quiz to see how much they understand the material that has been explained. Students can join using the
code displayed on the screen, as in Figure 2.
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Figure 2. Material Page and Quiz Page

The Kolmogorov-Smirnov test was carried out to test the distribution of the data. In this case, as
presented in Table 1, the data distribution was tested using SPSS 24. It can be concluded that the data is
normally distributed. In Table 2, the homogeneity test results in this study used SPSS 24. Based on Table 2
due to a significance value larger than 0.05 stating that HO is accepted, it can be concluded that the data is
homogeneous.

Table 1. Normality Test Results

Groups Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Learning Outcomes Pre-Test 0.126 33 0.200 0.941 33 0.073
Post Test 0.141 33 0.093 0.942 33 0.080
Table 2. Homogeneity Test Results
Parameters Levene Statistic df1 df2 Sig.
Based on Mean 1.908 1 64 0.172
Learning Based on Median 1.906 1 64 0.172
Outcomes Based on the Median and with adjusted df 1.906 1 62.463 0.172
Based on trimmed mean 1.895 1 64 0.173

Next, the researcher used the t-test to test the significance level; then, the researcher used SPSS 24
to present the data in Table 3. There was a significant difference between the pretest learning results for
those who had not received treatment using the multimedia application-based Powtoon and the Posttest
after receiving treatment using the multimedia-based Powtoon. Therefore, the null hypothesis is rejected.

Table 3. T-Test Results

95%
Confidence
. Sig. (2 Mean Std. Error

Groups F Sig. t df ta?le(d' Difference Difference Inte.rval of the

- Difference

Lower Upper

Learning  Equal 5.478 0.022 4.548 64 0.000 4.394 0.966 6.324 2.464
Outcomes variances
assumed

Equal 4.548 56.080 0.000 4.394 0.966 6.329 2.459
variances
are not
assumed.
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Table 3 shows that applying Powtoon-based interactive media can improve the physical education
learning outcomes of fourth-grade elementary school students in Setiabudi District, South Jakarta,
Indonesia. Thus, the research can be declared successful because Powtoon-based interactive media can
significantly influence student learning outcomes. Therefore, Powtoon-based interactive media for online
learning is critical, especially regarding baseball material.

Discussion

Technology integration in education has transformed the traditional learning environment into a
more dynamic and engaging experience. Powtoon, an innovative platform for creating animated and
interactive presentations, offers immense potential to enhance the educational process, particularly in
physical education. This study aims to develop Powtoon-based interactive multimedia tailored to improve
learning outcomes in physical education for fourth-grade elementary school students. Supported by recent
research, this approach leverages engaging visuals, interactive elements, and user-friendly design to
address the unique challenges of teaching physical education in the digital era (Liu & Zhou, 2024; Obeso et
al., 2023; Vargas-Montoya et al,, 2023). Using animation and interactive elements can increase student
engagement, facilitate understanding of the material, and increase information retention (Le & Pham, 2024;
SANFO, 2023; Tierney et al, 2024). Thus, Powtoon makes learning more enjoyable and practical and
positively impacts student learning outcomes. In the digital era, students are more interested in activities
involving technology, both in games and learning.

Powtoon is not just a presentation tool, but also it is a transformative medium that redefines how
information is delivered and absorbed. Through vibrant animations, compelling storytelling, and interactive
features, Powtoon enables educators to easily present abstract or theoretical concepts to young learners
(Blinkoff et al.,, 2023; Roganovi¢, 2024). In physical education, where practical Application and conceptual
understanding must go hand-in-hand, Powtoon can visually illustrate movements, strategies, and principles
that might otherwise be difficult to convey in traditional classroom settings. Powtoon is an online web
application allowing users to create animated cartoons or video presentations easily. Powtoon is software
designed to create attractive exposures, with animation features such as handwriting and cartoon
characters, dynamic transition effects, and simple timing (Anita & Kardena, 2021; Basri et al., 2021; Udin &
Rezania, 2024). Its ability to quickly produce animated cartoons or video presentations opens up new
opportunities for users to convey information more interestingly and dynamically. Animation features such
as handwriting and cartoon characters can provide a creative touch that makes presentations more
attractive, including recording audio narration, creating animations, designing interactive quizzes, and
assembling video clips. Powtoon and similar tools offer a range of features that streamline this process, such
as built-in animation tools, voiceover capabilities, and the ability to import external media. The key is
ensuring each element serves a clear educational purpose and enhances the learning experience (Istigomah
& Adi, 2024; Sari et al.,, 2024; Yhonara et al., 2022).

Introducing multimedia elements like animations, interactive quizzes, and visual storytelling can
make learning more appealing and accessible. Moreover, multimedia tools like Powtoon align with the
natural inclinations of today’s students, who are accustomed to engaging with digital content through
games, videos, and apps (Ananda & Zulfadewina, 2023; Toharudin & Kurniawan, 2023). Research highlights
that such tools significantly enhance student engagement, foster active participation, and improve retention
rates, particularly when learning involves visual and experiential components. Learning media can convey
messages from sender to recipient to stimulate students' thoughts, feelings, concerns and interests so that
the learning process runs effectively and achieves learning goals (Ananda & Zulfadewina, 2023; Ari Prasetyo
et al,, 2024; Basri et al,, 2021; Fitriyani & Solihati, 2022; Perpisa et al., 2023; Wahyuni et al., 2023). Using
apps like Powtoon, which offers engaging animation features, can increase student engagement and enrich
their learning experience. By incorporating elements of fun and interactivity, the goal is to increase student
participation, understanding, and retention of physical education concepts and skills (Basri et al.,, 2021;
Fitriyani & Solihati, 2022). The limitation of this research is that this research only develops interactive
multimedia based on Powtoon for physical education of grade IV elementary school students. It is
recommended that other research develop other interactive multimedia based on Powtoon for other
subjects. The implication of this research is that the interactive multimedia based on Powtoon that is
developed can be used in physical education of grade IV elementary school students. This media can help
students in learning.

4. CONCLUSION

The results of this study indicate that there is a significant difference in learning outcomes between
the post-test and those who received treatment with the Application of Powtoon-Based interactive media,
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and the initial trial, which did not receive special or conventional treatment. So interactive media based on
Powtoon has a positive effect on the learning outcomes of physical education and health class [V in Setiabudi
District, South Jakarta. It is recommended that interactive media based on Powtoon can be applied in
elementary schools to improve student learning outcomes. The limitation of this study is that this study was
only applied to elementary school students in the South Jakarta area. So that further research can cover the
areas of East, West, Central and North Jakarta to determine the effect of technology on student learning
outcomes comprehensively.
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