VUER

International Journal of Educational

E-ISSN: 3047-6038
P-ISSN: 3047-6046
Research

Research Article

Development of Animated Learning Video Media Based on
Problem Based Learning (PBL) Model on Human Skeleton
Material to Improve the Learning Outcomes of Sixth Grade
Students at SDN Liprak Kidul I

Vira Amilia Nur", Didit Yulian Kasdriyanto?, Faridahtul Jannah3

Received: April 30, 2026;
Revised: May 30, 2026;
Accepted: June 20, 2026;
Published : June 24, 2026;
Curr. Ver.: June 24, 2026.

eNeel

Copyright: © 2025 by the authors.

Submitted for possible open ac-
cess publication under the terms
and conditions of the Creative
Commons Attribution (CC BY
SA) license (https://creativecom-
mons.org/licenses/by-sa/4.0/)

1 Program Studi Pendidikan Guru Sekolah Dasar, Universitas Panca Marga; e-mail : viraamilianur09@gmail.com
2 Program Studi Pendidikan Guru Sekolah Dasar, Universitas Panca Marga; e-mail : viraamilianur09@gmail.com
3 Program Studi Pendidikan Guru Sekolah Dasar, Universitas Panca Marga; e-mail : viraamilianur09@gmail.com

* Corresponding Author : viraamilianur09@gmail.com!

Abstract: This study aims to improve the learning outcomes of sixth-grade students at SDN Liprak Kidul I
through the development of Problem Based Learning (PBL)-based instructional video media on the human skel-
etal system. The research was motivated by several learning problems, including low student achievement, limited
availability of attractive teaching materials, monotonous learning activities, and the lack of interactive media that
could encourage active student participation. This study employed a Research and Development (R&D) method
using the ADDIE model, which consists of Analysis, Design, Development, Implementation, and Evaluation
stages. The research procedures included needs analysis, product design, media development, expert validation,
product revision, product trials, and evaluation. The subjects of this study were sixth-grade students at SDN Liprak
Kidul I. The instruments used included media and material expert validation sheets, teacher and student response
questionnaires, and student learning outcome tests. The results showed that the developed instructional video
media had a high level of validity, practicality, and effectiveness. Media expert validation obtained a score of 94%,
while material expert validation reached 95%, indicating that the media was highly feasible for use in learning.
Teacher and student responses also showed very positive results, with scotes of 93.75% and 95.45%, respectively.
The use of PBL-based instructional video media increased students’ attention, engagement, and motivation during
the learning process. In addition, the media effectively improved students’ understanding and learning outcomes
related to the human skeletal system. Therefore, this media is considered feasible, practical, and effective for IPAS
learning in elementary schools.

Keywords: Human Skeletal System; Instructional Video Media; Learning Outcomes; Problem Based Learning;
Science Learning.

1. Introduction

According to Darmiah (2022), education is a deliberate and organised endeavour to es-
tablish a learning environment that allows pupils to reach their full potential and develop into
dependable, honourable, knowledgeable, skilful, and responsible adults. In practice, educa-
tion is centred not only on knowledge acquisition but also on character development and the
growth of students' capacity to deal with a variety of life's obstacles. Thetefore, in compliance
with Law Number 20 of 2003 concerning the National Education System, educators must
create engaging, innovative, and pertinent learning activities.

The introduction of the Merdeka Curriculum is one of the many changes that Indone-
sia's educational system has experienced as the times have changed. This curriculum gives
teachers more freedom to create learning activities that are tailored to the requirements, char-
acteristics, and learning settings of their pupils (Alfaeni & Asbari, 2023). Nevertheless, there
are still a number of obstacles to the Merdeka Curriculum's implementation, even if it offers
more autonomy in instructional preparation. Teachers' poor comprehension of the cutricu-
lum concept, challenges in creating instructional materials, and subpar use of technology and
learning media to enhance the teaching and learning process are common barriers (Jannah et
al., 2022). In order to promote critical thinking, creativity, teamwork, and communication
skills, the Merdeka Curriculum also highlights the significance of contextual and student-
centered learning. According to research, implementing the Merdeka Curriculum can enhance
learning quality by giving instructors the freedom to choose instructional material, tactics, and
procedures that best suit the needs of their students (Pinem, Darma, & Fahrurrowzi, 2025).
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The utilisation of instructional material is a crucial part of the learning process. The de-
livery of educational messages through learning media improves students' focus, motivation,
and comprehension of the course materials (Hapsari & Zulherman, 2021). Additionally, in
order to develop a more dynamic, student-centered, and engaging learning process that can
boost students' involvement in educational activities, novel learning media must be developed
(Kasdriyanto & Wardana, 2021). Students can have more fulfilling and pleasurable learning
experiences when instructional media are used appropriately (Azmussya'ni & MZ, 2022). In-
formation and communication technology (ICT)-based media integration has emerged as a
successful alternative for raising educational standards in the digital age (Febrialismanto,
2020).

Learning videos are becoming one of the most popular forms of instructional material
in classrooms. Videos can help students grasp abstract ideas in a more tangible way by pre-
senting information through both visual and audible channels (Aulia et al., 2024). Learning
videos can increase students' motivation, engagement, and possibilities for independent learn-
ing based on their unique learning speed in addition to boosting conceptual knowledge (Rah-
mawati & Hidayat, 2021). Because they incorporate moving pictures, sound, and graphics that
are appropriate for primary school pupils, animated videos are very appealing (Husni, 2021).

By using the Problem Based Learning (PBL) methodology, video-based learning mate-
rials can become even more successful. According to Sari and Nugroho (2020), PBL is a
student-centered learning strategy that emphasises problem-solving techniques connected to
real-life scenarios. Students can notice issues more realistically, examine their causes, and find
answers through debate and group projects when PBL-based videos are used. Prior research
has shown that incorporating video content into the PBL paradigm can greatly enhance stu-
dents' critical thinking abilities, learning activities, learning outcomes, and learning interest
(Ardiansyah, Panigoro, & Alwi, 2024; Oktariani, Gading, & Wibawa, 2024).

Preliminary observations and interviews at SDN Liprak Kidul 1 on December 12, 2025,
revealed a number of learning issues. These included low student learning outcomes, as evi-
denced by the fact that only 55% of students met the Minimum Mastery Criteria (KIKM), a
lack of interesting and interactive instructional media, and teachers' inadequate creation of
creative learning media. These circumstances point to the necessity of creating educational
materials that can boost students' enthusiasm and involvement in the learning process. Ac-
cording to Kasdriyanto and Wardana (2021), learning media that are tailored to the charac-
teristics of students can be a useful way to create more significant and productive learning
experiences.

Numerous prior studies that have demonstrated the efficacy of PBL-based learning vid-
eos in enhancing elementary school students' learning outcomes and critical thinking abilities
underscore the significance of instructional media development. Nonetheless, there are still
few research that particularly concentrate on creating PBL-based animated educational mov-
ies about the human skeleton. In order to enhance the learning outcomes of sixth-grade stu-
dents at SDN Liprak Kidul 1, this project intends to create an animated learning video on the
subject of the human skeletal system using Problem Based Learning (PBL). It is anticipated
that this research will result in a legitimate, useful, and successful learning tool for science and
social studies (IPAS) instruction in elementary schools.

2. Literature Riview
Learning Media

Learning media are crucial elements of the educational process that serve as instruments
for teachers to communicate lessons to pupils. Learning media make it easier for students to
communicate during class and improve their comprehension of the subject matter. While
Febrita and Ulfah (2019) stress that media play a critical role in raising the calibre of learning
activities, Rohani (2019) claims that media work as middlemen in the delivery of knowledge.

Students' focus, motivation, and involvement during the learning process can all be im-
proved by using educational media. Additionally, media facilitate the conversion of abstract
ideas into tangible experiences, which facilitates the comprehension of educational materials
(Junaidi et al., 2019). Because they facilitate interactive, adaptable, and student-centered learn-
ing settings, technology-based learning materials have grown in significance in the digital age.

Thus, instructional materials that support leatning activities and enhance students' com-
prehension, motivation, and learning outcomes can be referred to as learning media.
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Animated Learning Video Media

Animated learning videos are audiovisual materials that provide educational content by
combining text, sound effects, narration, moving images, and animations. Learning films, ac-
cording to Cheppy Riyana (2007), are instructional materials created to convey ideas, meth-
ods, and principles in an auditory and visual manner that aids in students' comprehension.

Because they convey educational content in an appealing and entertaining way, animated
videos are especially appropriate for elementary school pupils. Abstract ideas can be made
more tangible through narration and visual aids, which enhances students' understanding and
memory of the material. Learning films can boost students' motivation, engagement, and ac-
ademic performance, according to earlier research.

Animated instructional videos are therefore regarded as useful teaching tools for facili-
tating significant and engaging learning experiences.

Problem Based Learning (PBL)

A student-centered learning approach called problem-based learning (PBL) bases learn-
ing activities on real-world issues. Howard S. Barrows claims that PBL empowers students to
actively create knowledge through research, debate, and problem-solving exercises.

Problem orientation, setting up students for learning, directing investigations, presenting
solutions, and assessing the learning process are all steps in the PBL implementation process
(Arends, 2013). Students gain critical thinking, teamwork, communication, and problem-solv-
ing abilities during these phases.

Because PBL offers authentic and relevant learning experiences, numerous studies have
shown that it positively affects students' academic achievement, critical thinking skills, and
learning motivation (Wahyuni, 2019; Sudiana & Dari, 2022). Thus, it is anticipated that incor-
porating PBL into animated instructional videos will result in more successful and captivating
learning opportunities.

Science and Social Studies (IPAS) Learning

In the Merdeka Curriculum, Science and Social Studies (IPAS) is an integrated topic that
blends ideas from the social and natural sciences. Through contextual learning experiences,
the course seeks to assist students in comprehending interactions between people, society,
and the environment (Rasmani et al., 2023).

Students are encouraged to enhance their critical thinking, problem-solving, and cutios-
ity skills through IPAS learning. Additionally, by incorporating character development,
knowledge, and skills into the learning process, IPAS helps students meet the Pancasila Stu-
dent Profile (Agustina et al., 2022).

The utilisation of cutting-edge learning resources, including PBL-based animated mov-
les, is seen to be extremely relevant to facilitate effective learning because IPAS comprises
numerous ideas that call for visualisation and contextual understanding.

Human Skeletal System Material

One of the subjects taught at Grade VI IPAS elementary schools is the human skeleton.
The structure, kinds, and functions of the human body's bones are covered in this topic, along
with the significance of preserving skeletal health.

However, because many of the structures are not visible, pupils frequently struggle to
comprehend skeletal principles. Thus, in order to make the subject easier for pupils to under-
stand, instructional tools that offer visual representations are required. Learning can be made
more meaningful and efficient by using animated educational videos that provide the skeletal
system's structure and function in a tangible and captivating manner.

Learning Outcomes

The competencies that students attain after engaging in learning activities are referred to
as learning outcomes. The cognitive, emotional, and psychomotor components of these abil-
ities show how well students have mastered the learning objectives.

Numerous elements, such as instructional methodologies, learning settings, learning me-
dia, and student motivation, have an impact on learning outcomes. It has been demonstrated
that using cutting-edge media and student-centered learning approaches improves learning
results. Thus, it is anticipated that the creation of PBL-based animated learning videos will
improve students' comprehension and performance in studying the human skeletal system.
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3. Research Methods
Type of Research

In order to enhance the learning outcomes of sixth-grade students at SDN Liprak Kidul
I, this study used a Research and Development (R&D) approach to develop and assess the
viability of an animated learning film on the subject of the human skeletal system. Research
and development, according to Sugiyono (2023), is a research technique used to create a spe-
cific product and evaluate its efficacy prior to broader application. This study combined quan-
titative and qualitative data using a descriptive methodology.

Development Model

The five steps of the ADDIE development model—analysis, design, development, im-
plementation, and evaluation were employed in this investigation.

a. Analysis Stage: This stage involved observations and interviews to identify learning
needs, student characteristics, school conditions, and problems encountered in IPAS
learning on the human skeletal system topic.

b. Design Stage: At this stage, the learning objectives, target users, and components of the
animated learning video were designed. The video consisted of a cover page, learning
objectives, learning materials, summary, and closing section.

c. Development Stage: The PBL-based animated learning video was developed according
to the design specifications that had been prepared in the previous stage.

d. Implementation Stage: The developed product was implemented with sixth-grade stu-
dents of SDN Liprak Kidul I to obtain user responses and evaluate the effectiveness of
the learning media.

e. Evaluation Stage: Evaluation was conducted through expert validation, user assess-
ments, and revisions to improve the quality of the product before wider application.

Research Subjects

Media experts, material experts, sixth-grade teachers as users, and sixth-grade students
of SDN Liprak Kidul I were the study's subjects. Teachers and students evaluated the devel-
oped media's practicality and efficacy, while media experts and material experts evaluated the
product's validity.

Data Collection Techniques

Numerous methods, such as observation, interviews, questionnaires, documentation,
and pretest-posttest evaluations, were used to gather data.

a. Observation was conducted to identify classroom conditions and learning problems.

b. Interviews were conducted with teachers to gather information regarding instructional
needs and challenges.

c. Expert validation data and teacher and student response data were gathered using ques-
tionnaites.

d. Documentation was used to support research findings through photographs, lesson
plans, and other relevant documents.

e. Students' learning outcomes were measured both before and after using the created
media through the administration of a pretest and posttest.

Research Instruments

Validation sheets, response questionnaires, interview guides, observation sheets, and
learning accomplishment exams were among the tools utilised in this investigation.

a. The animated learning video's viability was evaluated by media specialists using the Me-
dia Validation Sheet.

b. Material Validation Sheet was used to evaluate the suitability and accuracy of the learn-
ing content.

c. The usefulness of the created media was assessed using teacher and student response
questionnaires.

d. To assess how well the media improved students' learning results, pretest and posttest
instruments were utilised.

Data Analysis Techniques

The collected data were analyzed using both qualitative and quantitative descriptive tech-
niques.
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Validity Analysis
The validity of the learning media was determined using the following formula adapted

from Sugiyono (2022):
P = (f/N) X 100%
Where:

a. P = Validity percentage

b. f = Total score obtained

c. N = Maximum expected score

d. 100% = Conversion into percentage form

The validity criteria were adapted from Sugiyono (2019) and Riduwan (2016), consisting
of: Very Valid (81%—100%), Valid (61%—80%), Fairly Valid (41%—-60%), Less Valid (21%—
40%), and Invalid (0%—20%).
Practicality Analysis
The practicality of the learning media was calculated using the following formula (Ridu-
wan, 2015; Sugiyono, 2019):
P = (X/Y) X 100%
Where:
a. P = Practicality percentage
b. X = Total score obtained from teacher or student response questionnaires
c. Y = Maximum score
d. 100% = Conversion into percentage form

The practicality criteria consisted of: Very Practical (81%—100%), Practical (61%—80%),
Fairly Practical (41%—60%), Less Practical (21%—40%), and Not Practical (0%—20%).

Effectiveness Analysis
The effectiveness of the learning media was determined based on the percentage of stu-

dents who achieved the Minimum Mastery Criterion (KIKM) after using the developed media.
E = (f/N) X 100%
Whete:

a. E = Effectiveness percentage

b. f = Number of students achieving the KKM

c. N = Total number of students

d. 100% = Conversion into percentage form

The effectiveness criteria were adapted from Sugiyono (2019) and Riduwan (2016), con-
sisting of: Very Effective (81%—100%), Effective (61%—80%), Fairly Effective (41%—60%),
Less Effective (21%—40%), and Ineffective (0%—20%).

By comparing data from observations, interviews, questionnaires, and documentation,
source triangulation and procedure triangulation were used to increase data validity and guar-
antee the reliability of the results.

4. Results and Discussion
Results
Analysis Phase

In order to determine learning needs, student characteristics, and issues that arose
throughout the learning process, the analysis phase was carried out at SDN Liprak Kidul I
through observations and interviews. The results showed that students' learning engagement
was subpar, their comprehension of the human skeletal system information remained low,
and they tended to be passive during class activities. Additionally, teachers mostly used lecture
techniques and textbooks as their primary learning materials, with little usage of instructional
technology.

These results indicated that in order to make learning more engaging and meaningful, a
novel learning medium was required. In order to enhance students' learning outcomes and
participation in learning activities, an animated learning film based on Problem Based Learn-
ing (PBL) was created.

Design Phase

Learning objectives, instructional materials, learning activities, storyboards, and media
layouts were the main focus of the design phase. The concept of the human skeletal system,
the various types of bones, their functions, skeletal disorders, and strategies for preserving
bone health were all covered.
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At this point, contextual situations from the students' everyday life were used to incot-
porate the concepts of Problem Based instructional (PBL) into the instructional video. The
design sought to foster students' critical thinking and problem-solving abilities as well as their
active participation in the learning process.

Development Phase

The planned material was developed into a full animated educational film using the Prob-
lem Based Learning (PBL) methodology during the production stage. A cover page, learning
objectives, instructional content, PBL activities, summary, and closing part made up the cre-
ated product.

The initial appearance of the developed learning video is presented in Figure 1.
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Figure 1. Cover Page of the Animated Learning Video.

The presentation of the human skeletal system material is shown in Figure 2.

._ . o
4 K 4
B Pertama, kitamulai {7} Fatam geczi pac manrs kel
dari pengertian g otoatinn. IS \
9t BT beetivona !
sistem gerak, apa s R e

ya sistem gerak itu? : . o .‘a.

A
4 Sakarang kita mosuk ke ] VAV’?
e materi utame, yoleu: B g T Bt s e P
BAGIAN-BAGIAN € R
>KERANGKAMANUSIA : A
T oadaw ¥ & . . '

&, &

-
T R e
Im:r—“h**-
ey

e ) v g gn g vepe pave
- S P I JARr S I e
] s-n
1 W et e e e

on.-—tunn——-—-—.u-.
S Tmpet prvdmaiiion sl SRR seewen  Gdey  Se—




International Journal of Educational Research 2025, vol. 3, no. 2, Nur, et al.

58 of 61

+. EmrmmTTmTe

B

Ponverupan datam K otshigrat Yot i havl +
*, 4

&

lm Pt bAELE AL ber A e s A =¢"=
Ez..h-q—p—'—..p--
_q e e i
. SR, S ra—— |—b—y -

S Terpod  porshoviuturt ol SEeE  BaTe ey ey

oanoouan Pac TuLane NI + +
P s g oy bt $ha o —
( ) TN — [ 4 200907 108 By B
" i iy e o
IM - \ben -
- g A ——
AN T [
1 Ryt “ ot Yunpes
i . ¢ \ == . :
4 n B e el I e ke -
* s Y -

Figure 2. Human Skeletal System Learning Material.

The implementation of Conclusions presented in Figure 3.
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Figure 3. Conclusion Activity Display.

The developed media combines text, images, animations, narration, and contextual prob-
lems to enhance students’ engagement and understanding during the learning process.

Implementation Phase

The animated learning movie was used with sixth-grade students at SDN Liprak Kidul I
after being approved by media and subject matter experts. Twenty students—fifteen male
and five female—participated in the product trial.

After using the created educational materials in class, students filled out response forms
to assess the product's usefulness.

Evaluation Phase

The implementation step was followed by the evaluation phase. The final product was
improved by gathering input and recommendations from teachers, students, media profes-
sionals, and material specialists. Before being widely used, the developed media was revised
and improved based on the evaluation results.

a. Product Validity
1) Media Expert Validation
Media validation was conducted by Shofia Hattarina, S.Pd., M.Pd., a lecturer at the
Faculty of Teacher Training and Education, Universitas Panca Marga.
Table 1. Media Expert Validation Results.

Percentage

Validator
Media Expert 94%

Category
Very Valid

The validity percentage was calculated as follows:
P = (53/56) X 100%
P = 94%
The results indicate that the developed animated learning video falls into the very
valid category and is appropriate for classroom implementation.
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2) Material Expert Validation
Material validation was conducted by Ludfi Arya Wardana, S.Pd., M.Pd.
Table 2. Material Expert Validation Results.

Validator Percentage Category

Material Expert 95% Very Valid

The validity percentage was calculated as follows:
P = (38/40) X 100%
P =95%
The results indicate that the learning content included in the media is highly appro-
priate and suitable for instructional use.
3) Practitioner Validation
The practicality assessment was conducted by the sixth-grade teacher of SDN

Liprak Kidul L.
Table 3. Practitioner Validation Results.
Validator Percentage Category
Teacher 93.75% Very Practical

The percentage was calculated as follows:
P = (45/48) X 100%
P =93.75%
The findings indicate that the developed learning media is highly practical and easy
to implement in classroom instruction.

b. Product Practicality

The practicality of the learning media was assessed through student response ques-
tionnaires administered after the implementation of the animated learning video.
Table 4. Student Response Results.

Respondent Percentage Category
Students 95.45% Very Practical

The practicality percentage was calculated as follows:

P = (42/44) X 100%

P =95.45%

These results indicate that students responded positively to the learning media. Stu-
dents found the video attractive, easy to understand, and helpful in learning the human
skeletal system material.

c. Product Effectiveness

1) Pretest Results
Before using the animated learning video, students completed a pretest to determine
their prior knowledge of the human skeletal system material. The total score obtained by
students was 1,430, with 20 participating students. The average pretest score was calcu-
lated as follows:
Average Score = 1430 + 20
Average Score = 71.5
2) Posttest Results
After using the developed learning media, students completed a posttest. The total
score obtained by students was 1,840. The average posttest score was calculated as fol-
lows:
Average Score = 1840 + 20
Average Score = 92
Table 5. Comparison of Pretest and Posttest Results.

Data Pretest Posttest
Number of Students 20 20
Average Score 71.5 92
Learning Mastery 40% 100%

The results demonstrate a significant improvement in students’ learning outcomes.
The average score increased from 71.5 in the pretest to 92 in the posttest. Furthermore,
learning mastery improved from 40% to 100%.
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Based on the effectiveness criteria, the developed PBL-based animated learning
video is categorized as very effective in improving students’ learning outcomes.

Discussion

The results of this study show that the animated learning video created using the ADDIE
model, which is based on problem-based learning (PBL), satisfies the requirements of validity,
usefulness, and efficacy. Both the media expert and the material expert scored 94% and 95%,
respectively, on the validity assessment, classifying them as very valid. These results show that
the created material satisfies the criteria for instructional suitability, design, language use, and
content quality.

The teacher and pupils scored 93.75% and 95.45%, respectively, on the practicality eval-
uation. These findings show that the educational materials are user-friendly, appealing, and
conducive to learning. Students' focus and engagement during learning exercises were effec-
tively raised by the incorporation of animations, pictures, audio narration, and contextual
challenges.

Student achievement significantly improved, according to the efficacy analysis. Learning
mastery improved from 40% to 100%, and the average score rose from 71.5 on the pretest
to 92 on the posttest. These results show that students' comprehension of the human skeletal
system is successfully enhanced by the animated learning video.

The findings are in line with earlier research by Ardiansyah, Panigoro, and Alwi (2024),
which found that PBL-based video learning materials greatly enhance learning activities,
learning outcomes, and critical thinking abilities. Oktariani, Gading, and Wibawa (2024) also
discovered that incorporating PBL into instructional films has a good impact on student en-
gagement and academic accomplishment.

Therefore, it can be concluded that the created Problem Based Learning (PBL)-based
animated learning video on the human skeletal system is valid, useful, and effective for use in
sixth-grade elementary school IPAS learning based on the validation results, user responses,
and improvement in learning outcomes.

5. Conclusions and Suggestions
Conclusion

Based on the findings of the research and development process, it can be concluded that
the Problem Based Learning (PBL)-based animated learning video on the human skeletal sys-
tem for Grade VI students at SDN Liprak Kidul I was successfully developed using the AD-
DIE model, which consists of the Analysis, Design, Development, Implementation, and
Evaluation stages. The developed instructional media was categorized as highly valid, as indi-
cated by the validation results from media experts (94%), material experts (95%), and practi-
tioners (93.75%), demonstrating its suitability in terms of content, presentation, design, and
instructional quality. Furthermore, the media was found to be highly practical, with student
response questionnaires yielding a score of 95.45%, indicating that the video was attractive,
easy to use, and well accepted during the learning process. The effectiveness results also
showed that the media significantly improved students’ learning outcomes, as evidenced by
the increase in the average score from 71.5 on the pretest to 92 on the posttest, with 100%
of students achieving the Minimum Mastery Criterion (KKM). In addition, the PBL-based
animated learning video successfully enhanced students’ understanding of the human skeletal
system, stimulated their curiosity, and encouraged active participation throughout the learning
activities. Therefore, the developed media can be recommended as an innovative, engaging,
and effective instructional tool for science and social studies (IPAS) learning in elementary
schools.

Suggestions

Based on the findings of this study, several recommendations can be proposed. Teachers
are encouraged to utilize Problem Based Learning (PBL)-based animated learning videos as
alternative instructional media to create more engaging, interactive, and student-centered
learning experiences, thereby enhancing students’ understanding, motivation, and participa-
tion in classroom activities. Schools are expected to provide adequate technological facilities
and infrastructure to support the development and implementation of innovative learning
media, which can improve the quality of teaching and learning processes while encouraging
teachers to develop creative instructional materials. Future researchers are recommended to
develop PBL-based learning media for different subjects, topics, and educational levels, as
well as to conduct studies with larger sample sizes and broader implementation settings to
obtain more comprehensive evidence regarding the effectiveness of the developed media.
Furthermore, students are encouraged to actively use animated learning videos both inside
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and outside the classroom as supplementary learning resources, as interactive media can foster
independent learning and strengthen their conceptual understanding of the subject matter.
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