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students from SD N Sambiroto as the experimental group and 30
students from SD N 2 Mojosari as the control group. Data
collection techniques involved written tests (pre-test and post-test)
to measure effectiveness, and questionnaires (expert validation,
teacher, and student responses) served as the research instruments to assess feasibility. The findings
demonstrate that the EDUMEDIG media has excellent validity (Media Experts: 95%; Material Experts:
92.5%) and very high practicality (Teachers: 98.3%; Students: 100%). Crucially, the media proved highly
effective, as confirmed by a T-Test result of 0.000 (<0.05), indicating a significant difference in mean scores
between the two groups. This effectiveness was further underscored by the experimental class's N-Gain
score of 0.71 (High category), which was substantially higher than the control group's scote of 0.257 (Low
category). In conclusion, the EDUMEDIG media successfully serves as a valid, practical, and effective
innovative solution. It is recommended that this EDUMEDIG media be implemented as a proven tool to
enhance students' motivation, engagement, and conceptual understanding in IPAS (Integrated Science and
Social Sciences) subjects.

Introduction

Science learning is an important pillar in developing a generation with strong critical thinking skills
and scientific literacy, which are essential in the digital era and the demands of the 21st century
(Dianti & Indarini, 2025). Science, as a knowledge, not only requires mastery of theoretical
concepts, but also the ability to solve contextual problems that are relevant to everyday life (Safrida
& Kistian, 2020). However, conventional learning processes are often dominated by lectures,
making abstract science material difficult to understand and leading to boredom for students.
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Therefore, innovative learning strategies and media are needed to engage students and bridge the
gap between theory and reality (Widana et al., 2024).

The Problem-Based Learning (PBL) learning model is recognized as having great potential to
achieve these goals because of its characteristics, which place students in real problem situations as
a trigger for learning (Windiari, 2024). PBL encourages students to actively identify, explore, and
solve problems through investigation, thereby building deeper conceptual understanding and
problem-solving skills. However, the implementation of PBL is often hampered by students' lack
of interest in learning or a tendency to be passive when asked to try new challenges (FFauzi et al.,
2023). The gap arises when the PBL model, which should be effective in solving real-world
problems, fails to spark students' initial motivation due to the presentation of problems that are
less engaging and irrelevant to their world. As a result, students' scientific understanding does not
reach its optimal level.

Based on the observations of the learning process and interviews with fifth-grade teachers at SD
Negeri Sambiroto, it was found that the use of learning media by teachers is very limited and not
interactive. Teachers predominantly use the lecture method (ceramah), which is a one-way, oral
delivery of material, ultimately leading to boredom and a lack of student participation. Although
the school has received assistance of 15 Chromebook units, the utilization of these interactive
digital tools is not yet optimal among the teachers. Consequently, due to the teachers' lack of
initiative to be creative and innovative in using media, student learning outcomes in the cognitive
domain are categorized as low. This is substantiated by the data from the average score of the final
semester assessment (PAS) for the Science subject in the fifth grade for the 2024/2025 academic
year, which was only 70. This data indicates that 78% (18 students) scored below the KKM
(Minimum Completeness Criteria), while only 12% (5 students) scored above it. This situation
suggests that the students' understanding of science and social concepts is declining , and the media
used by teachers is not in line with the current need for interactive media.

To address the gap between the strong potential of PBL and students' low motivation and
understanding, the integration of interactive media technology, particularly in the form of
educational games, is a highly relevant and urgent solution. Interactive games are able to leverage
the stimulating and enjoyable nature of games to significantly increase student engagement and
interest in learning (Kumalasari et al., 2024). When educational games are developed based on the
PBL model, the media not only present material interactively but also guide students through
systematic problem-solving stages within the gameplay. Previous research has shown that PBL-
based multimedia development and educational game integration are effective in enhancing various
aspects of learning (Ridwan et al., 2021). The development of interactive game media that explicitly
integrates the syntax of the Problem-Based Learning (PBL) model represents a distinctive strength
and contribution of this study in addressing methodological gaps in science education.

According to findings by Andani (2022), the use of interactive learning media such as educational
games, instructional videos, and interactive applications can significantly enhance students’ learning
motivation. Learners become more engaged, enthusiastic, and participative during lessons, as the
learning process becomes more enjoyable and stimulating. In addition, teachers also perceive
improved teaching effectiveness when employing such interactive tools. This is reinforced by the
experimental research conducted on fourth-grade students, which revealed a positive and
significant influence of implementing the Problem-Based Learning (PBL) model on science
learning outcomes (Ernawati et al., 2024). The results showed that the experimental class achieved
a notably higher mean score (75.96) compared to the control class (65.08). This difference was
statistically verified (t_count > t_critical with p < 0.05), confirming that PBL is an effective
pedagogical approach to enhance students’ cognitive achievement in science.
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While numerous prior studies, such as the findings reported by Fauzi et al. (2023), Dianti & Indarini
(2025), and Ridwan et al. (2021) have generally established the effectiveness of interactive learning
media in significantly enhancing student comprehension and learning outcomes across various
subjects, a specific research gap remains. These earlier studies predominantly concentrated on
interactive media without systematically integrating a specific pedagogical approach. The novelty
of the current research lies in the development of the EDUMEDIG product, which represents a
unique synergy between a digital interactive game and the Problem-Based Learning (PBL) model.
This media is explicitly designed for the integrated Science and Social Sciences (IPAS) subject under
the Merdeka Curriculum. This distinct combination ensures that the developed media is not only
technologically interactive but also fosters a secure, engaging, and child-centered learning
environment consistent with PBL principles. Consequently, this development specifically addresses
the critical need for innovative media that is highly compatible with the characteristics of the
integrated IPAS subject and the concrete thinking stage of elementary school students.

Drawing from the identified problem background, the urgency for interactive media, and the
analysis of the study's unique contribution, this research and development project addresses the
following key issues, structured as the Research Questions: (1) What is the feasibility level (in terms
of validity and practicality) of the EDUMEDIG media, which integrates the Problem-Based
Learning (PBL) Model, for fifth-grade IPAS subjects? (2) Is the Problem-Based Learning
EDUMEDIG media effective in improving the Science understanding of fifth-grade students?
Consequently, the Research Objectives are defined as: (1) To examine the feasibility (validity and
practicality) of the EDUMEDIG media, and (2) To empirically test its effectiveness in enhancing
students’ Science understanding. Finally, the proposed Research Hypothesis posits that the
development of the EDUMEDIG media utilizing the Problem-Based Learning (PBL) Model is (a)
appropriate (feasible) and (b) effective when implemented in IPAS content to significantly increase
the Science understanding of fifth-grade elementary students.

Method

Research Method and Design

This study employed a Research and Development (R&D) approach adopting the ADDIE
tramework, which includes the phases of Analysis, Design, Development, Implementation, and Evaluation.
The primary goal was to design and develop EDUMEDIG, an educational interactive game media
based on Problem-Based Learning principles for science education. Relevant adjustments were
made during the Implementation phase through the application of a quasi-experimental design,
specifically the Pretest—Posttest Control Group Design, to evaluate the product’s effectiveness. The
researcher served as the key instrument, actively participating in each process from conceptual
design to field implementation and subsequent evaluation. This methodological choice aligns with
the experimental framework aimed at testing hypotheses regarding comparative differences in
students’ learning outcomes (Faiza Nafaul & Wardhani Setyo, 2024).

Participants and Sampling Technique

The population and sample of the study consisted of fifth-grade elementary school students.
Participants were divided into two groups during the implementation and evaluation stages: the
experimental group, comprising 31 fifth-grade students from Sambiroto Elementary School, and
the control group, consisting of 30 fifth-grade students from Mojosari 2 Elementary School. Both
research sites were purposively selected based on their contextual relevance to the study’s focus on
digital learning media needs and challenges.
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Research Setting and Timeline

This development research was conducted at SD N Sambiroto and SD N 2 Mojosari. The selection
of these locations was based on the research focus regarding the application of interactive learning
methods within the context of basic education. The research execution period spanned six months,
commencing in April 2025 and concluding in September 2025. Specifically, the analysis phase was
scheduled from April 29th to May 20th, 2025; the design and development phases were conducted
from June 2nd to July 30th, 2025; the product implementation phase took place from August 2nd
to August 29th, 2025; and finally, the evaluation phase was set for September 4th to September
30th, 2025.

Research Procedures

ADDIE MODEL W

Needs, requirements, tasks,
participants’ current capabilities.
. delivery format,

Awareness, knuwlcdg::
behavior, resulls N
activities & exercises.

IMPLEMENT I)I VELOP
‘Iraining implementation, ‘ Create a prototype, develop
tools in place, obscrvation coursc matcrials, review,
pilot scssion.

Image 1. The ADDIE model

:f Learmning objectlives,

The research procedure is detailed, following the five stages of the ADDIE model, supported by
references to development theory. The initial analysis stage includes analyzing media performance
and needs through interview and observation guidelines. The design stage includes designing the
EDUMEDIG media concept and developing test and non-test instruments. The development
stage is the product realization, followed by validation by media, materials, and learning experts
using an expert validation questionnaire to ensure validity. Furthermore, the implementation stage
involves product testing with a pretest-posttest design on the experimental group. Finally, the
Evaluation stage is conducted comprehensively to analyze the validity, practicality, and
effectiveness of the developed product (Vivien Pitriani et al., 2021).

Data Collection Techniques and Research Instruments

Data collection techniques in this development research are executed sequentially, tailored to the
requirements of each phase within the ADDIE model. During the Analysis phase, initial data is
gathered through structured Observation and Interviews, utilizing pre-designed guidelines. These
techniques aim to identify learning media needs and existing problems in the field. Subsequently,
in the Development phase, the primary instrument employed is the Expert Validation
Questionnaire given to media, material, and instructional experts to determine the product's validity
before testing. Furthermore, a Practicality Sheet or Feedback Form is utilized during the Media
Trial to gather feedback from students and assess the effectiveness and level of engagement in a
real classroom setting. For the Implementation and Evaluation phases, Test instruments (in the
form of multiple-choice pre-test and post-test questions) are used to measure the students' cognitive
achievement in science and social understanding. The Evaluation phase is also reinforced by the
Student Response Questionnaire and the Teacher Response Questionnaire, which measure the
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overall quality, acceptance, and effectiveness of the EDUMEDIG media. The entire research
process and its results are documented using the Documentation technique, which includes student
grade lists and photographs of the learning activities (Sugiyono, 2020).

Data Analysis Techniques and Criteria

Data analysis in this research is divided into two main focuses: product feasibility and effectiveness.
The feasibility analysis of the EDUMEDIG media uses quantitative descriptive analysis, in which
data are obtained from validation questionnaires completed by experts using a Likert scale. The
media is declared feasible if the percentage of achievement results falls within the Good
qualification (61-80%) or the Very Good qualification (81-100%). Meanwhile, the effectiveness
analysis is conducted by comparing pre-test and post-test scores using a one-group pretest-posttest
design. Before measuring the comparison, Normality Testing (Kolmogorov-Smirnov) and
Homogeneity Testing are performed. Hypothesis testing to determine the difference in science and
social understanding uses the T-test (paired samples t-test). In contrast, the level of improvement
in understanding is measured with the N-Gain test. The product is considered adequate if the N-
Gain score in the experimental class is g = 0.30 (Moderate or High criterion).

Product Specifications

The product developed in this research is EDUMEDIG (Educational Digital Media Game). This
media is an interactive multimedia product specifically designed to enhance students' understanding
of science and social studies in the IPAS (Science and Social Studies) subject. Specifically, the media
is developed by integrating the Problem-Based Learning (PBL) Model, with its content and game
features structured to encourage students to think critically and solve problems. This interactive
digital media is created using platforms such as Google Sites and further developed in Canva,
making it easily accessible and visually engaging. The EDUMEDIG media delivers interactive IPAS
learning materials and provides an evaluation packaged in a fun game format. The key success
indicators for this media are that it must be proven valid and practical (meeting the feasibility
criteria set by experts and user responses), and practical (achieving an N-gain score of g = 0.30 in
improving students' science and social understanding.

Results and Discussion

Research results are systematically presented by following the procedural order of the ADDIE
development model (Analysis, Design, Development, Implementation, and Evaluation). This flow
begins with identifying problems and needs in the Analysis stage, followed by product feasibility
validation by experts in the Development stage. Finally, all findings are summarized with evidence
of the product's practicality and effectiveness from field trials and statistical analysis conducted in
the Implementation and Evaluation stages, which are the primary focus of the discussion.

The analysis phase confirmed the initial findings: fifth-grade teachers at SD Negeri Sambiroto
predominantly use conventional learning media. The resulting needs assessment, conducted
through interviews and observations, highlighted significant issues, specifically student boredom
and documented difficulties in comprehending science (IPA/IPAS) material. This critical gap
between current teaching practices and student learning needs strongly indicates the necessity for
an innovative solution. Consequently, the analysis established an urgent need to develop a child-
friendly, game-based digital learning medium that effectively boosts student engagement and
comprehension while fully complying with the pedagogical standards of the Merdeka Curriculum.

The Design phase successfully yielded the conceptual blueprint for the EDUMEDIG medium,
which was detailed across eight main components. This comprehensive design incorporated the
Main Menu and three interactive quiz game sessions structured explicitly around the stages of
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Problem-Based Learning (PBL). Ultimately, this robust conceptual framework will serve as the
foundational guide for the subsequent production and development of the learning media.

Based on these findings, the Design stage developed the media concept and content, consisting of
eight components: the Cover, the Main Menu (containing Learning Objectives, Materials,
Instructions for Use, and Games), and three interactive multiple-choice quiz game sessions. The
Development stage involves creating a product according to the design, which results in an
attractive and interactive media interface, as shown in the following displays: 1) The EDUMEDIG
media homepage displays an animal-themed cover with a PLAY button.

Harmoqi lam
Ekosistem
st

Image 2. Menu display play

2) The Homepage provides navigation to all media content, facilitating dynamic two-way
interaction.

TUJUAN
PEMBELAJARAN

l‘%"

PETUNJUK
PENGGUNAAN

Image 3. Homepage

3) The Game menu, titled "Harmonious Adventures in the Ecosystem," consists of three engagin
5 Yy > gaging
quiz games, complete with answer confirmation for student evaluation.
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Image 4. The Game menu

The design media encourages independent navigation, ensuring students can choose from a variety
of learning options (materials) and test their understanding (quizzes), in line with the principles of
Problem-Based Learning. After going through the Development stage, the EDUMEDIG media
was then validated by experts and received a Very Valid category, ready for implementation and
evaluation. These results align with previous research by Asyri et al. (2024), who stated that
interactive learning media based on Canva have good qualifications, are feasible, and effective for
use in the learning process by integrating HOTS. This finding is supported by Okra (2023), who
found that educational science learning games for elementary school children are highly suitable
for fifth-grade students, as evidenced by fifth-grade students' assessments of this media, which
indicated that it was very effective.

The Development phase involved the product realization process of EDUMEDIG, where the
conceptual design was transformed into a functional, game-based digital application. Once the
media prototype was completed, the crucial next step was Expert Validation. During this process,
the medium was assessed by material, media/design, and pedagogical experts to ensure content
accuracy, technical feasibility, and didactic suitability with the principles of the Merdeka Curriculum
and the Problem-Based Learning (PBL) model, before proceeding to field trials.

Table 1. Recapitulation of the Validity Results of the EDUMEDIG Product

Expert Average Score Persentase Category

Media 95 95% Very Valid
Material 92.5 93% Very Valid
Overal Average 93.75 94% Very Valid

The validation results of the EDUMEDIG (Educational Interactive Game Media) learning media
product based on Problem-Based Learning showed a very high level of feasibility. The validity test
was conducted by two Media Experts and two Material Experts. The level of reliability
(consistency) between validators also showed strong results: Media Expert Reliability: 97.4%
(Reliable because =75%) and Material Expert Reliability: 97% (Reliable because =75%). The
practicality test was conducted by measuring the responses of Grade V teachers and students at
Sambiroto State Elementary School.

The Implementation stage focused on evaluating the practical usability of the EDUMEDIG digital
product within its intended educational context. This vital trial took place at SD Negeri Sambiroto
and involved the active participation of both class teachers and students. To gauge its practicality,
relevant data were gathered directly through the distribution of feedback questionnaires to the

Indonesian Journal of Educational Development (IJED), 6(3), pp- 1055-1070 1061



product's users. The insights derived from these responses are crucial for determining the media's
user-friendliness, instructional manageability, and overall acceptance by the school community.

Table 2. Practicality Test Results

Respondenents Persentase Category
Teacher Respondenents 98% Very Practical
Student Respondenents 100% Very Practical

The practicality test results indicate that the EDUMEDIG medium achieved a Highly Practical
rating, as evidenced by exceptionally high acceptance rates (100% from students and 98% from
teachers). Teachers reported that the medium effectively facilitated content delivery and was highly
suitable for implementation under the Merdeka Curriculum. Furthermore, students demonstrated
remarkable enthusiasm during its use. These findings underscore EDUMEDIG's success in
cultivating an enjoyable learning environment, thus supporting the concept of Problem-Based
Learning.

The Evaluation phase was designed to measure the effectiveness of the EDUMEDIG medium in
improving student learning outcomes. This effectiveness was quantified using a Quasi-
Experimental method with a two-group pretest-posttest design. The study compared learning
outcomes between the experimental class (which used the EDUMEDIG medium) and the control
class (which used conventional instruction), thereby allowing a quantitative assessment of the
medium's positive impact on comprehension of science material.

These results indicate that the EDUMEDIG media is very easy to use, with clear, interesting, fun,
and relevant steps to the science subject "Harmony in Ecosystems". The effectiveness test was
conducted using a quasi-experimental design with an experimental class (EDUMEDIG media) and
a control class (without EDUMEDIG media). The prerequisite test was:

Table 3. Tests of Normality

Class Test Uji Shapiro-Wilk ~ Description

Control Pretest Sig. = 0.799 Normally Distributed (Sig. > 0.05)
Control Posttest Sig. = 0.075 Normally Distributed (Sig. > 0.05)
Experimental Pretest Sig. = 0.136 Normally Distributed (Sig. > 0.05)
Experimental Posttest Sig. = 0.098 Normally Distributed (Sig. > 0.05)

In the pretest and post-test normality test in the experimental class, the sig. 0.136 and 0.098 were
obtained. Meanwhile, the pretest and post-test normality test in the control class obtained sig. 0.799

and 0.075. The results of the normality test for both classes showed a significance value (p-value) >
0.05.

Table 4. Test of Homogeneity of Variance
Test Levene Statistic Sig. Description
Based on Mean 0.319 0.574 Homogeneous (Sig. > 0.05)

The analysis of variance homogeneity test, conducted using Levene's test, confirmed that the post-
test scores in both the experimental and control groups exhibited comparable variance. Specifically,
the Levene Statistic was recorded at 0.319, yielding a high significance value (Sig.) of 0.574. Since
this significance value is markedly above the conventional threshold of 0.05, the variance between
the two groups' data is definitively considered homogeneous. Satisfying this assumption of
homogeneity is crucial for subsequent statistical inference. Therefore, with both the normality and
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homogeneity assumptions met, the data is deemed suitable for further analysis using the parametric
independent samples t-test.

Tabel 5. Independent Samples Test

' . . Mean
Test E Sig. (Levene) T df Sig. (2-tailed) Difference
Equal variances 0319 0574 14240 58 0.000 -23.467

assumed

The comparative statistical analysis, specifically the independent samples t-test, yielded a highly
significant probability value (Sig.) of 0.000. Given that this significance level (0.000) is far less than
the established alpha level of 0.05, the null hypothesis of no difference was firmly rejected.
Consequently, the research definitively concluded that a statistically significant disparity exists in
the average learning outcomes between the two observed groups. Students who utilized the
EDUMEDIG medium exhibited notably superior academic results compared to their counterparts
in the control class. This robust finding substantiates that the EDUMEDIG digital game medium
is highly effective as an instructional tool. Furthermore, it validates the strategy of integrating this
media to improve student learning achievement substantially. These results are in line with the
findings of Wulandari & Sari (2024) in the Indonesian Journal of Educational Development (I[ED), which
demonstrated that the PBL approach can significantly increase critical thinking and conceptual
understanding in elementary science education.

Table 6 Pretest Posttest Results

Average Average Improvement (N-
Class Pretest post-test prov N-Gain Category
Gain)
Score Score
Experiment (with 50.37 85.2 0.710 High
EDUMEDIG) ' ' ' &
Control (without
EDUMEDIG) 48.67 61.87 0.257 Low

The results of the effectiveness analysis clearly reveal a substantial difference in learning progress
between the two instructional groups. Students in the experimental class, who engaged with the
EDUMEDIG-based learning intervention, demonstrated a remarkable improvement in
performance, with their mean score rising from 50.37 in the pretest to 85.2 in the posttest, yielding
an N-gain value of 0.710, categorized as high. This improvement was considerably greater than
that of the control group, which recorded an N-gain of 0.257, categorized as low, despite starting
with comparable pretest scores. The dramatically higher N-gain observed in the experimental group
unequivocally confirms that the utilization of the EDUMEDIG medium, integrated with PBL, is
highly effective in enhancing students' IPAS comprehension. Ardiansyah & Buchori (2023) further
emphasize in their IJED study that interactive learning media designed under PBL frameworks can
substantially elevate conceptual mastery and cognitive outcomes at the elementary level. This
outcome aligns with existing research indicating that interactive digital media imparts a distinct and
significant positive effect on student learning outcomes.

A preliminary study showed that fifth-grade teachers at Sambiroto Public Elementary School were
still using conventional media. Interviews and analysis of teacher and student needs indicated that
EDUMEDIG media, based on Problem-Based Learning, was urgently needed to address student
learning difficulties and boredom in understanding science material. Similar results were reported
by Rahmadani & Sumarno (2023) in IJED, where integrating PBL with Canva-based media
increased student engagement and motivation in classroom learning.
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The EDUMEDIG media, developed under the problem-based learning approach, was found to
be highly valid and practical for implementation in science learning. Results from the validity
evaluation showed 95% from media experts and 92.5% from material experts, placing the product
in the “very valid” category. The practicality aspect was strongly supported by user feedback, with
teacher responses reaching 98.3% and student responses achieving 100%, indicating excellent
usability and acceptance. The effectiveness analysis was carried out by comparing pretest and
posttest results between the experimental group utilizing EDUMEDIG and the control group
using conventional media. These findings are in line with Hidayat and Lestari (2024), whose IJED
study highlighted that digital game-based learning environments enhance student engagement and
lead to significant improvements in learning performance.

The EDUMEDIG media validity level of 94% (Very Valid) confirms that this product is
theoretically and substantially feasible to use. This development adopted the ADDIE model
(Analysis, Design, Development, Implementation, Evaluation). The Analysis stage identified a
significant problem: the use of conventional media (textbooks) made it difficult for students to
understand the material, causing boredom and a lack of enthusiasm/activity. Teachers and students
agreed that game-based, problem-based Learning, and interactive media were essential. The results
of this analysis triggered the design of Canva-based interactive media with a scientific approach.

High validity from the Material Expert (93%) indicates that the Science content of the "Harmony
in Ecosystems" material is presented accurately, contextually, and integrates the principles of Child-
Friendly Learning (CLE). The CLE aspect is supported by simple, non-discriminatory language
and a design that emphasizes independent exploration. Validity from the Media Expert (95%)
indicates that the EDUMEDIG media interface design is intuitive and user-friendly, with a
combination of bright colors and easy-to-read typography, very suitable for the psychological
characteristics of elementary school students. Previous research conducted by Andani (2022). This
ergonomic design is important for supporting independent learning and ensuring smooth
navigation.

The practicality level, reaching 98% (Teacher Response) and 100% (Student Response),
demonstrates that EDUMEDIG media is highly functional and well-received in the real learning
process. Teachers consider this media practical for achieving learning objectives and for facilitating
diverse learning needs (differentiation). The 100% response rate among students who answered
“Yes” across all aspects of practicality shows that EDUMEDIG media has succeeded in changing
the learning atmosphere. In the aspect of Increasing Engagement and Motivation, students feel
more enthusiastic, not bored, and active. In the aspect of Increasing Understanding, students feel
they understand the material better by using this media. Interactive media, especially game-based
media, inherently increase the appeal and motivation for learning, which aligns with
EDUMEDIG's design.

Preliminary testing through normality and homogeneity analyses confirmed that the data met the
required statistical assumptions. The normality test results for the experimental group’s pretest and
posttest significance values (sig.) of 0.136 and 0.098, while the control class obtained sig. 0.799 and
0.075. Since all sig. values >0.05, the data were declared normally distributed. After that, a
homogeneity test was conducted, which produced a sig. value of 0.574 (>0.05), concluding that the
samples from both classes were homogeneous. Descriptively, the average of the experimental class
(85.2) was much higher than the control class (61.7). The effectiveness of EDUMEDIG media
based on Problem-Based Learning will be tested using a t-test between the experimental class at
elementary school Sambiroto (using EDUMEDIG) and the control class at elementary school
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Mojosari 2 (without media). Learning success was measured by students’ test results and
engagement levels, aligning with Nursella's (2024) and Widana & Laksitasari's (2023) opinion.

A significant improvement in the experimental group’s learning performance was observed. Their
mean pretest score of 50.37 increased sharply to 85.2 in the posttest, while the control group only
improved to 61.87. The N-gain value for the experimental class was 0.710 (medium category),
notably higher than the control group's 0.257 (low category). A t-test yielded a significance value
(Sig.) of 0.000, well below the 0.05 threshold, confirming a statistically significant difference
between the two groups. Thus, the superior N-gain demonstrates that the use of EDUMEDIG
media significantly improves students’ comprehension of science content.

Furthermore, the N-gain analysis was utilized to assess the effectiveness of learning improvement
independently of initial achievement levels. The experimental group attained an N-gain of 0.659,
classified as medium based on Hake’s (1999) criteria (0.30 < g < 0.70), while the control group
achieved an N-gain of 0.257, falling within the low category (g < 0.30). The marked difference
between the two groups (0.659 vs. 0.257) demonstrates that exposure to EDUMEDIG media
yielded a greater learning impact than the traditional teaching method.

The core finding of the statistical comparison is revealed by the t-test results, which generated a
high significance value (Sig.) of 0.000. Because this probability value is substantially smaller than
the 0.05 threshold, the analysis clearly indicates that the disparity in average learning outcomes
between the two classes is statistically meaningful. This robust evidence leads directly to the
acceptance of the alternative hypothesis Ha. Accepting Ha confirms that the treatment
administered using the EDUMEDIG medium had a genuine effect on student performance. In
practical terms, this demonstrates a reliable difference in achievement favoring the experimental
group. Consequently, the research substantiates that the EDUMEDIG intervention is a potent
factor in boosting student scores. Thus, the data conclusively support the effectiveness of the
developed digital learning media.

The results of the overall effectiveness test indicate that the EDUMEDIG (Educational Digital
Game Media) media, integrated with model problem-based learning, has been proven effective in
improving understanding of natural and social sciences among fifth-grade elementary school
students. The unique characteristics of the EDUMEDIG media strongly support this significant
improvement. In particular, its design as an interactive game makes it highly relevant and aligned
with technological developments in the digital era. This alignhment significantly increases intrinsic
motivation and active student engagement. This conclusion aligns with the findings of Putri &
Indarini (2025), who found that problem-based learning multimedia environments in IJED
significantly enhance learning motivation and comprehension in science subjects. In addition, this
media facilitates active and student-centered learning, while presenting dynamic visualizations that
help them build a deeper conceptual understanding of complex material. This result is in line with
the findings of other studies, as reported by Mardiyana & Febryansyah (2021), which states that
"the application of multimedia can improve the activities and learning outcomes of Cooling System
Material for Class XI TKRO Students of SMK Negeri 1 Calang" with evidence of a significant
increase in average achievement of up to 94.44%.

The developed media encourages independent navigation, ensuring students can choose from a
variety of learning options (materials) and test their understanding (quizzes), in line with the
principles of Problem-Based Learning. After the Development stage, the EDUMEDIG media was
validated by experts and received a Very Valid rating, ready for implementation and evaluation.
These results align with previous research by Asyri et al. (2024), who stated that interactive learning
media based on Canva have good qualifications, are feasible, and effective for use in the learning
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process by integrating HOTS. This finding is supported by Okra (2023), who found that
educational science learning games for elementary school children are highly suitable for fifth-grade
students, as evidenced by fifth-grade students' assessments of this media, which indicated that it
was very effective.

The results of this research are consistent with previous studies (Aeni et al., 2024) reported that the
SAHIH application, developed using Smart Apps Creator (SAC), serves as an Android-based
digital learning tool applicable in Islamic Religious Education (PAI). Similarly, Raharjo et al. (2022)
demonstrated that integrating interactive learning media effectively enhances student motivation
and academic achievement in both affective and cognitive domains. This improvement occurs
because students engage through multiple sensory modalities, auditory, visual, and kinesthetic,
facilitating better comprehension. Consequently, DELIKAN learning materials are considered a
viable alternative for implementing technology-based, innovative learning at the elementary level.

This outcome aligns with the findings of Julianti et al. (2025), who highlighted that the strength of
interactive multimedia lies in enabling students to regulate their own learning pace and sequence,
thereby increasing autonomy and control over learning outcomes. The findings are further
corroborated by previous studies conducted by Shahzad & Nadeem (2021), Susilo et al. (2023),
Diyana et al. (2023), and Safitri et al. (2025), all of which concluded that interactive learning media
substantially boost student motivation and academic results in both cognitive and affective
domains. Hence, it can be asserted that the Problem-Based Learning EDUMEDIG media
effectively enhances fifth-grade students’ understanding of science and social studies. This
effectiveness is supported by the characteristics of EDUMEDIG media, namely Game
Interactivity. Interactive media functions as an interesting evaluation tool, using multiple-choice
quizzes with answer confirmation. This game element creates a fun learning experience (learning
while playing), which is the core of Child-Friendly Learning. The suitability of the Material is
presented in an easy-to-digest format and complemented by attractive visuals.

A study by Rahmawati and Sanoto (2025) is highly relevant, highlighting the effectiveness of the
Problem-Based Learning (PBL) model combined with Powtoon media to improve student
engagement and learning outcomes. Using a quantitative method with a quasi-experimental design
(non-equivalent control group design), this study on fourth-grade elementary school students
yielded significant findings. The T-test results showed a value of 0.000 <0.05, confirming a
significant difference between the experimental class and the control (conventional) class in both
aspects studied. Furthermore, the N-Gain results of the experimental class reached 61% (quite an
effective category), much higher than the control class, which was only 43% (less effective
category). These findings firmly conclude that the combination of the PBL model and Powtoon
media is proven to be effective in improving student engagement and learning outcomes.

Consistent with previous evidence, this study affirms that integrating interactive learning media
significantly enhances students’ scientific and social understanding. Therefore, the Problem-Based
Learning EDUMEDIG media demonstrates considerable positive impact on student learning
outcomes. It is empirically validated as a valid, practical, and effective digital learning innovation to
address classroom challenges such as low motivation and learning fatigue in science education. This
achievement establishes EDUMEDIG as a proven and reliable instructional tool for improving
learning quality and fostering meaningful engagement in the elementary school context.

The primary novelty of this research lies in the convergence of the ADDIE development model
with the Problem-Based Learning (PBL) framework and its principles, all realized through a digital
game-based medium on the Canva platform. This unique contribution delivers a digital media
prototype that is simple and low-cost yet has been empirically proven to be valid, practical, and
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effective. Furthermore, this innovation provides a readily replicable solution for educators in
schools with limited technological resources. Crucially, this novelty surpasses merely presentational
digital media by offering an active, game-based, and student-centered learning environment.

These findings are consistent with the established academic literature. The high levels of validity
and practicality align well with the work of (Asyri et al., 2024), who reported that Canva-based
media possesses excellent feasibility, and with (Raharjo et al., 2022), who showed that interactive
media effectively boosts motivation. Moreover, the demonstrated effectiveness (Sig. 0.000) is
strongly supported by previous research, such as (Wulandari & Sari, 2024) and (Rahmadani &
Sumarno, 2023). Both of those studies similarly concluded that integrating the PBL approach with
digital media significantly enhances conceptual mastery and student engagement at the elementary
school level.

The results of this study yield a significant impact, both theoretically and practically, within the field
of education. Theoretically, the research strengthens the scholarly framework for synthesizing the
ADDIE and Problem-Based Learning (PBL) models in the context of digital media creation. The
finding that the EDUMEDIG medium, grounded in the PBL stages, significantly improves science
comprehension affirms that integrating problem-based instructional design with interactive
technology is a valid and effective model for optimizing students' cognitive processes at the
elementary level. Practically, the success of the EDUMEDIG product makes a tangible
contribution as an innovative solution to the challenges of boredom and difficulty in understanding
science concepts. This product serves as a primary alternative learning medium for teachers to
foster a more active, problem-based learning classroom atmosphere aligned with the characteristics
of 21st-century students, thereby directly supporting improvements in student learning quality and
efficiency.

Although the product proved effective, this study has inherent limitations that must be
acknowledged. First, the effectiveness test was conducted at only one school with a limited sample,
which limits the generalizability of the findings and necessitates further trials across different
contexts and educational levels. Second, the intervention duration was relatively brief, preventing
the measurement of long-term retention. Third, the medium remains web-link-based (Canva link),
which requires a stable internet connection for optimal operation, thus restricting implementation
in areas with inadequate internet access.

Based on the valid, practical, and effective findings and the identified research limitations, three
main recommendations are proposed. First, teachers and schools are encouraged to adopt the
EDUMEDIG medium as an innovative primary solution for science instruction and to organize
internal training to ensure the continuous integration of digital technology within the school
environment. Second, for developers, it is suggested that innovation continue by converting the
product into a standalone mobile application and expanding its content coverage to other subjects
to enhance accessibility and ease of use. Third, future researchers should conduct comparative
studies with other educational game media and perform trials across diverse educational levels or
school contexts to reinforce product generalization and measure its long-term impact, especially
on the development of students' critical thinking skills.

Conclusion

This research found that the Digital Interactive Learning Media (EDUMEDIG), developed using
the Problem-Based Learning (PBL) model, proved to be Very Valid and Highly Practical for use
and Significantly Effective in enhancing fifth-grade students' science understanding compared to
conventional methods. Based on these findings, it is recommended that teachers adopt
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EDUMEDIG as a primary learning medium for innovative, problem-based science instruction.
Furthermore, it is suggested that future researchers expand the product development into a mobile
application format and test its impact on students' critical thinking skills within a broader
educational context. Based on the research findings and the success of the EDUMEDIG product,
the following recommendations are put forward: Teachers and schools are urged to adopt the
EDUMEDIG media as the primary innovative solution for science learning and immediately
conduct training to ensure the sustainable integration of this technology. Developers are advised
to continue innovation by converting the product into a mobile application format and expanding
its content coverage to other subjects to enhance user accessibility. Future researchers should
conduct comparative studies and trials in diverse educational contexts to strengthen the

generalization of the product's effectiveness and measure its impact on students' critical thinking
skills.

Bibliography

Aeni, A. N., Hanifah, N., Rahimah, R., & Arifuddin, A. (2024). Development of smart apps creator
(sac)-based android application learning media to improve students’ understanding of
islamic education materials in elementary schools. A/ Ibtida: Jurnal Pendidikan Guru MI, 11(2),
359. https://doi.org/10.24235/al.ibtida.snj.v11i2.18531

Andani, T. (2022). Analisis validasi media pembelajaran e-book berbasis flip pdf professional pada
materi gelombang bunyi di sma (Validation analysis of Flip PDF Professional-based e-book
learning media on sound wave material in senior high school) Jurnal Kumparan Fisika, 4(3),
213-220. https://doi.org/10.33369/jkf.4.3.213-220

Ardiansyah, M., & Buchori, A. (2023). Development of interactive learning media to improve
conceptual  understanding in  elementary  schools. IJED, 4(2), 122-130.
https://doi.org/10.59672/ijed.v4i2.317

Asyri, D., Habibi, M., Aramudin, A., & Sopia, S. (2024). Pengembangan media pembelajaran game
interaktif ipa menggunakan canva terintegrasi hots di sekolah dasar (Development of
Interactive Science Learning Media Games Using Canva Integrated with HOTS in
Elementary  Schools).  Edukatif:  Jurnal — lmn  Pendidikan,  6(4), 3431-3439.
https://doi.org/10.31004/edukatif.v6i4.7333

Arikunto, S. (2021). Dasar-dasar evaluasi pendidikan edisi 3 (Fundamentals of Educational Evaluation, 3rd
Edition). Bumi aksara.

Balaka, M. Y. (2022). Buku metodologi penelitian kunantitatif (quantitative research methodology book).
Penerbit Widina.

Buchori, A., & Junaedi, 1. (2020). Developing interactive multimedia learning using a problem-based learning
model to enbhance elementary students’ motivation and conceptual understanding in science learning. Jurnal
Inovasi Pendidikan IPA, 6(1), 12-21. https://doi.org/10.21831/jipi.v6i1.31245

Buchori, A., & Nugroho, A. A. (2023). Efektivitas model problem based learning berbantu media
m-math untuk meningkatkan kemampuan berpikir kritis dan kreatif peserta didik sekolah
dasar (The Effectiveness of Media-Assisted Problem-Based Learning Model M-Math to
Improve Critical and Creative Thinking Abilities of Elementary School Students). Didaktik:
Jurnal Iimiah PGSD STKIP Subang, 9(04), 1441-
1456. https://doi.org/10.36989/didaktik.v9i04.1716

Buchori, A., & Setyosari, P. (2019). The effectiveness of problem-based learning assisted by animation media to
improve students’ understanding of science concepts in elementary school. Indonesian Journal of
Educational Research and Technology, 1(2), 45-54.
https://doi.org/10.26858 /ijert.v1i2.9821

Dianti, P., & Indarini, E. (2025). Efektivitas model problem based learning dan project based
learning terhadap kemampuan literasi sains dan hasil belajar ipas di sekolah dasar
(Effectiveness of Problem-Based Learning and Project-Based Learning models on science

Indonesian Journal of Educational Development (IJED), 6(3), pp. 1055-1070 1068



literacy and IPAS learning outcomes in elementary schools) Jurnal llmiah Profesi Pendidikan,
10(3), 2650—-2658. https://doi.org/10.29303 /jipp.v10i3.3511

Diyana, R., Murti, K., & Winarti, E. (2023). Child-friendly learning design in elementary schools:
A theoretical study. Pedadidaktika: [urnal Illmiah Pendidikan Gurn Sekolah Dasar, 10(3)
http://ejournal.upi.edu/index.php/pedadidaktika/index

Ernawati, E., Mutmainnah, N., Neti S, N. S, Bariyyah, S. K., & Dewi, A. K. (2024). The influence
of problem based learning (pbl) model on improving learning outcomes in science subjects
in grade iv of sd nurul huda ii yapis. Indonesian Journal of Educational Development (I[ED), 5(2),
143-150. https://doi.org/10.59672/ijed.v5i2.3854

Faiza Nafaul, N., & Wardhani Setyo, 1. (2024). Media pembelajaran abad 21 : Membangun generasi
ditigal yang adaptif (21st-century learning media: Building adaptive digital generations).
Jurnal Media Akademik (JM.A), 2(12), 3031-5220.

Fatmawati Kumalasari, Safira Quita Melati, Wisnu Aji Prabowo, Retno Winarni, E. T. M. (2024).
Implementasi model pembelajaran problem based learning melalui media game interaktif
educaplay untuk meningkatkan pemahaman konsep persatuan dan kesatuan
(Implementation of Problem-Based Learning model through Educaplay interactive game
media to improve understanding of the concepts of unity and integrity) Social, Humanities,
and Edncational Studies, 7(4), 11-16.

Fauzi, M. A. R., Azizah, S. A.; Nurkholisah, N.; Anista, W., & Utomo, A. P. (2023). Penerapan
model problem based learning berbasis game edukatif dalam peningkatan hasil belajar
kognitif biologi (Application of Problem-Based Learning model based on educational
games to improve cognitive learning outcomes in biology) Jurnal Biolegi, 1(3), 1-11.
https://doi.org/10.47134 /biology.v1i3.1965

Hidayat, R., & Lestari, P. (2024). Effectiveness of digital game-based learning on students’
motivation and learning outcomes. IIED, 5(2), 145-154.
https://doi.org/10.59672/ijed.v5i2.385

Inayah, Z., Buchori, A., & Pramasdyahsari, A. S. (2021). The effectiveness of problem based
learning (pbl) and project based learning (pjbl) assisted kahoot learning models on student
learning  outcomes. International ~ Journal — of  Research —in  Education, 1(2), 129-137.
https://doi.org/10.26877 /ijre.v1i2.8630.

Julianti, R., Mulyasari, E., Hendrawan, D., Asith, Y. P., & Bakti, R. C. M. (2025). Analisis
pengembangan media dan sumber belajar berbasis teknologi pada pendidikan dasar
(Analysis of the development of technology-based learning media and resources in basic
education). Kalam Cendekia: Jurnal Limiah Kependidikan, 13(1).
https://doi.org/10.20961/jkc.v13i1.97314

Mardiyana, & Febryansyah, R. (2021). Application of interactive multimedia in mathematics
learning Jurnal Pendidikan, 7(2), 309-317. https://doi.org/10.5281/zenodo.4560768

Nursella. (2024). EDUCARE : Jurnal pendidikan dan kesehatan pengaruh penggunaan media
pembelajaran interaktif terhadap hasil belajar siswa sd (The effect of using interactive
learning media on elementary students’ learning outcomes). Jurnal Pendidikan Dan Kesehatan,
2(1), 77-88. https:/ /j-edu.org/index.php/edu

Okra, R. (2023). The development of educational game-based learning media in natural science
subject for elementary school students. Jurmal Inovasi Teknologi Pendidikan, 10(2), 122—132.
https://doi.org/10.21831 /jitp.v10i2.54890

Putri, A. M., & Indarini, E. (2025). Implementation of child-friendly learning through interactive
multimedia in science education. IIED, 6(1), 35-44.
https://doi.org/10.59672/ijed.v6i1.412

Raharjo, A. S. A., Rufii, R., & Hartono, H. (2022). Penerapan media pembelajaran multimedia
interaktif bermuatan game edukasi untuk meningkatkan aktivitas belajar (The use of
interactive multimedia learning media with educational game content to improve learning
activities). [IPI (Jurnal Ilmiah Penelitian dan Pembelajaran Informatika), 7(2), 441-452.

Indonesian Journal of Educational Development (IJED), 6(3), pp. 1055-1070 1069


https://doi.org/10.26877/ijre.v1i2.8630

Rahmadani, T., & Sumarno, S. (2023). Integration of pbl model with canva-based learning media
to improve student engagement in elementary schools. IJED, 4(3), 276-284.
https://doi.org/10.59672/ijed.v4i3.356

Rahmawati, T., & Sanoto, H. (2025). The effectiveness of class management-based role-playing
method on the learning outcomes of fifth-grade elementary school students in pancasila
education.  Edumvest - Jowrnal  of  Universal  Studies,  5(3),  3056-3071.
https://doi.org/10.59188/eduvest.v5i3.51000

Ridwan, Y. H., Zuhdi, M., Kosim, K., & Sahidu, H. (2021). Pengembangan media pembelajaran
interaktif berbasis model problem based learning untuk meningkatkan kemampuan berpikir
kreatif fisika peserta didik (Development of interactive learning media based on Problem-
Based Learning model to improve students’ creative thinking ability in physics). ORBITA:
Jurnal  Kajian, — Inovasi  Dan — Aplikasi  Pendidikan — Fisika,  7(1), 103.
https://doi.org/10.31764/orbita.v7i1.3832

Safitri, D., Manik, W., Yawai, T., & Khairunnisa, N. (2025). Efektivitas media pembelajaran
interaktif berbasis digital dalam pendidikan: Tinjauan sistematis lintas disiplin ilmu
(Effectiveness of digital-based interactive learning media in education: A systematic cross-
disciplinary review) . Proceeding International Seminar on Islamic Studies, 6(1), 1714-1721.

Shahzad, M., & Nadeem, M. A. (2021). Developing learning environment using interactive
multimedia. Pakistan Journal Of Distance And Online Learning, 7(1), 93-100.

Sugiyono. (2020). Metodologi Penelitian Kuantitatif (Quantitative, qualitative, and R&>D  research
methodology), Knalitatif dan R & D.

Sunandar, S., Rahmawati, A. W., & Buchori, A. (2020). Development of game education basic
virtual augmented reality in geometry learning. Test Engineering & Management, 82(1), 1471-
1479.

Susilo, J., Riyadi, R., & Hadiyah, H. (2023). Pengembangan media pembelajaran interaktif
berbantuan articulate storyline pada materi kecepatan dan debit untuk peserta didik kelas v
sekolah dasar (Development of interactive learning media assisted by Articulate Storyline
on the topic of speed and discharge for fifth-grade elementary school students) . Didaktika
Dwija Indria, 11(1). https://doi.org/10.20961/ddi.v11i1.75281

Vivien Pitriani, N. R., Wahyuni, I. G. A. D., & Gunawan, I. K. P. (2021). Lowther, D. L., Smaldino,
S. E & Russell, J. D. (2019). Instructional technology and media for learning (12th ed.).
pearson. Cetta: Jurnal Ilmu Pendidikan, 4(3), 515-532.

Widana, 1. W., & Laksitasari, B. D. (2023). Improving students' learning outcomes on circle
equation material using GeoGebra software. Indonesian Journal of Educational Development
(IJED), 4(1), 32-39. https://doi.org/10.59672/ijed.v4i1.2792

Widana, I. W., Wulandari, V. A.; & Sudiarta, I. M. (2024). Improving mathematics learning
outcomes of the Pythagorean theorem through the Jigsaw type cooperative
method. Indonesian ~ Journal — of  Educational — Development — (I[ED), 4(4),  451-458.
https://doi.org/10.59672 /ijed.v4i4.3464

Windiari, W. (2024). Pengembangan media pembelajaran interaktif berbasisi android pada
pembelajar ipa kelas v sekolah dasar (Development of Android-based interactive learning
media in fifth-grade elementary science learning). Jurnal Holistika, &(1), 107.
https://doi.org/10.24853 /holistika.8.1.107-113

Wulandari, N., & Sari, D. A. (2024). The implementation of problem-based learning to improve
students’ critical thinking skills in science education. Indonesian Journal of Educational
Development (I[ED), 5(3), 201-210. https://doi.org/10.59672/ijed.v513.3968

Indonesian Journal of Educational Development (IJED), 6(3), pp. 1055-1070 1070


https://doi.org/10.59672/ijed.v4i1.2792
https://doi.org/10.59672/ijed.v4i4.3464

