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ABSTRACT

This study aims to examine the effect of using game-based learning media, assisted by
Scratch, on improving students’ analogical reasoning skills in learning biotic and abiotic
concepts in the third grade of elementary school. Previous studies have generally focused
on the use of Scratch to enhance programming or computational thinking skills;
therefore, research that specifically investigates its effect on analogical reasoning skills in
elementary science learning remains limited. This study employed a quantitative, quasi-
experimental method using a one-group pretest—posttest design. The research subjects
consisted of 25 third-grade students at SDN 130 Pekanbaru. Data were collected through
validated, reliable essay-based tests. The research procedure included administering a
pretest, implementing game-based learning using Scratch, and conducting a posttest.
The results showed an improvement in students’” mean scores from 50.83 in the pretest
to 67.50 in the posttest. The N-Gain score of 0.31 falls into the moderate category,
indicating an improvement in students’ analogical reasoning skills after the learning
intervention. In addition, the decrease in standard deviation from 22.25 to 18.24
suggests a more even distribution of students’ understanding. In conclusion, the
implementation of Scratch-assisted game-based learning demonstrates a positive
contribution to improving students’ analogical reasoning skills in learning biotic and
abiotic concepts at the elementary school level.
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INTRODUCTION
At the elementary school level, science learning, particularly on the topic of biotic
and abiotic components, is often presented as a rigid memorization of classifications
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between living and non-living things. However, the essence of this topic lies not merely in
classification but in understanding the functional interactions among components within
an ecosystem. This understanding requires higher-order cognitive processes, one of which
is analogical reasoning. In practice, students frequently encounter difficulties because the
material is perceived as abstract and disconnected from their daily experiences, which may
lead to misconceptions, such as incorrectly categorizing objects derived from living
organisms (e.g., dried wood) as purely abiotic (Icela, 2022; Thornhill-Miller et al., 2025).

The development of analogical reasoning skills is essential, as it enables students to
connect new concepts with their prior knowledge. According to Silvatama et al. (2024),
analogical reasoning facilitates understanding through comparison and association
between concepts. In science learning, particularly in conceptual topics such as biotic and
abiotic components, this ability plays a significant role in helping students comprehend the
relationships between living organisms and their environment (Lv et al., 2022). Thus,
students are not limited to memorizing concepts but are encouraged to construct
meaningful and integrated understanding through relevant learning experiences (Irawati &
Hadi, 2025; Utami & Ghufron, 2024).

However, students’ analogical reasoning skills at the elementary level remain
underdeveloped. This issue is influenced by several factors, including less varied
instructional methods, the abstract nature of the material, and the limited concrete
experiences available to students (Eriksson et al., 2026). Therefore, innovative learning
approaches are needed to bridge the gap between abstract concepts and students’ real-life
experiences.

With the advancement of technology, the use of digital learning media has emerged
as a promising alternative. One such medium is Scratch, a visual programming platform
designed to support creative and interactive learning. Through Scratch, students can create
simple animations and simulations that represent biotic and abiotic concepts. This activity
allows students to actively engage in the learning process, enabling them not only to
receive information passively but also to construct their understanding through direct
exploration (Triambodo et al., 2022).

The integration of Scratch into science learning provides opportunities for students
to develop higher-order thinking skills, including analogical reasoning. Its engaging and
interactive visual features help students observe, compare, and relate various concepts
more effectively. Previous studies have shown that technology-based learning media can
enhance student engagement and deepen conceptual understanding (Anisa et al., 2024).
Furthermore, interactive learning environments have been proven to support the
development of critical and analytical thinking skills.

Nevertheless, research on the use of Scratch in elementary science education,
particularly in relation to biotic and abiotic topics and their connection to analogical
reasoning skills, remains limited. Most previous studies have focused on improving
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programming or computational thinking skills, leaving the aspect of analogical reasoning
relatively underexplored.

Based on the above considerations, this study aims to examine the effect of Scratch-
based learning media on the improvement of third-grade elementary school students’
analogical reasoning skills in learning biotic and abiotic concepts. The findings of this study
are expected to contribute to the development of innovative, interactive, and student-
centered learning media that align with the needs of learners in the digital era. Additionally,
this research is expected to serve as a reference for educators in designing instructional
practices that not only focus on content mastery but also foster higher-order thinking skills
in a meaningful way.

METHOD

This study employed a quantitative, quasi-experimental research design.
Specifically, a one-group pretest—posttest design was implemented, in which a single group
of students was assessed before and after the intervention. Pretest and posttest
instruments were administered individually to measure changes in students’ learning
outcomes following the treatment.

The study was conducted in April of the 2025/2026 academic year at an elementary
school in Tuah Madani District, Pekanbaru City. The population involved third-grade
students from SDN 130 Pekanbaru, with a total sample of 25 students selected as the
research subjects. The instructional intervention utilized a discovery learning model
supported by Scratch-based learning media.

Data were collected through a test consisting of seven open-ended (essay)
guestions. The instrument was developed based on indicators of analogical reasoning skills
and had previously undergone validity and reliability testing to ensure its appropriateness.

The indicators used to measure students’ analogical reasoning skills in this study included:
1. Identifying similarities between two different situations or concepts.
2. Determining correct analogical pairs by identifying equivalent relationships.

3. Applying analogical relationships to solve new problems based on prior knowledge
or experience.

4. Explaining the reasoning behind analogical relationships in a logical and structured
manner.

The data collection procedure consisted of three stages. First, students were given
a pretest to assess their prior knowledge. Second, the learning process was conducted using
a game-based learning approach supported by Scratch media. Third, students completed a
posttest to measure improvements in their learning outcomes (Azzahra et al., 2025).
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FINDINGS

The evaluation of students’ analogical reasoning skills was conducted through an
analysis of pretest and posttest data. The assessment instrument consisted of a
combination of objective and open-ended questions specifically designed to measure the
indicators of analogical reasoning.

The participants of this study were 25 students from class 3-C of SDN 130 Pekanbaru
in the 2025/2026 academic year. This research focused on a single experimental group
without a control group for comparison, following a one-group pretest—posttest design.

The results of the pretest and posttest scores are presented in Table 1.

Table 1. Average Pretest and Posttest Scores for Analogical Reasoning Ability
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The research findings indicate a positive trend in students’ learning achievement.
The mean pretest score of 50.83 increased significantly to 67.50 in the posttest following
the implementation of Scratch-based learning media. This improvement suggests that
technology-based instructional interventions are effective in facilitating a deeper
understanding of biotic and abiotic concepts compared to conventional teaching methods.

Furthermore, the findings demonstrate an enhancement in students’ conceptual
understanding of biotic and abiotic components through the use of Scratch. Therefore, the
use of Scratch can be considered a valid and effective approach to improving students’
analogical reasoning skills in learning these concepts.
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Variabel Value | Category
Average Pretest Score 50,83 | Low
Average Posttest Score 67,50 | Moderate
Pretest Standard Deviation 22,25 | -

Posttest Standard Deviation 18,24 | -

Average N-Gain 0.31 Moderate

Further analysis using the N-Gain test yielded a score of 0.31, which falls into the
moderate category, indicating that the improvement, while evident, has not yet reached an
optimal level. In addition, the standard deviation in the pretest (22.25) was higher than in
the posttest (18.24). This finding suggests that students’ abilities were more varied before
the learning intervention. After the instructional process, the variation in scores decreased,
indicating that students’ understanding became more consistent and evenly distributed.

The effectiveness of the learning intervention is also reflected in the N-Gain score
of 0.31, categorized as moderate. This result indicates a reasonably effective improvement
in students’ learning outcomes, although there is still room for enhancement to achieve a
higher level of effectiveness. Therefore, the implemented instructional strategy has been
successful in improving learning outcomes, but further refinement is needed to maximize
its impact.

Overall, these findings are consistent with constructivist learning theory, which
posits that active student engagement in the learning process leads to deeper conceptual
understanding (Nugraha & Herdiana, 2024). This highlights the importance of educators to
continuously develop innovative and interactive teaching strategies to achieve better
learning outcomes.

DISCUSSION

This study is also supported by previous research. Henderson (2022), as cited in
Cakiroglu and Mustuoglu (2025), emphasizes mathematical generalization skills, which are
closely related to analogical reasoning. Generalization involves deriving general rules or
patterns from specific examples, a process that fundamentally requires the ability to
connect different situations based on similarities in structure or relationships (Refiantj,
2022; Susanto et al., 2025). The study further explains that mathematical thinking is a
dynamic process involving problem understanding, strategy formulation, and systematic
problem-solving. These processes include comparing, organizing, and verifying—key
components of analogical reasoning (Refianti, 2022).

Moreover, the effectiveness of Scratch in enhancing analogical reasoning skills can
be attributed to its visual, interactive, and exploratory characteristics. Scratch enables
students to observe relationships between concepts concretely through animations and
simulations, thereby facilitating the identification of similarities in patterns or structures
(analogical visualization). Its interactive features encourage students to experiment,
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modify, and test ideas directly, supporting processes such as comparison and verification.
This exploratory learning process allows students not only to receive information but also
to construct their own understanding by linking prior knowledge to new situations. This is
in line with findings by Hermita et al. (2024), which indicate that visual programming-based
learning can enhance higher-order thinking skills through active engagement in problem-
solving and pattern recognition.

Compared to conventional learning media, the use of Scratch within a game-based
learning approach offers distinct advantages, as it integrates elements of play and learning
simultaneously. For instance, Wicaksana and Apriyanto (2025) found that students who
learned using interactive game-based media demonstrated better concept transfer abilities
than those taught using traditional lecture methods. This suggests that Scratch not only
improves learning outcomes quantitatively but also enhances the quality of students’
thinking processes, particularly in connecting different concepts through analogical
reasoning.

Additionally, learning media play a crucial role as tools for delivering information
and facilitating interaction between teachers and students (Pradja & Saputra, 2023). In the
context of this study, the use of Scratch-based game-based learning has been shown to
provide a more targeted improvement in students’ analogical reasoning skills, rather than
merely increasing test scores. This is evidenced by the increase in the average score from
50.83 in the pretest to 67.50 in the posttest, indicating a meaningful improvement in
students’ ability to understand and relate concepts.

Based on the above discussion, it can be concluded that this study is consistent with
previous research highlighting the effectiveness of Scratch-based game-based learning in
enhancing students’ analogical reasoning skills. The observed improvement in learning
outcomes is not solely attributed to the instructional intervention but also to the inherent
characteristics of Scratch, which support analogical thinking through visualization,
interaction, and exploration. Therefore, Scratch can be considered an effective alternative
learning medium for fostering higher-order thinking skills among elementary school
students.

CONCLUSION

Based on the research conducted at SDN 130 Pekanbaru, it can be concluded that
the implementation of the Game-Based Learning (GBL) method has the potential to
enhance students’ understanding of biotic and abiotic concepts in class 3-C. The analysis of
pretest and posttest data indicates a noticeable improvement in students’ conceptual
understanding after participating in learning activities supported by game-based media
such as Scratch. The application of GBL successfully transforms biotic and abiotic concepts,
which were initially abstract and difficult for students to grasp, into engaging and
meaningful learning experiences.
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Furthermore, the implementation of GBL contributes to the improvement of
students’ analogical reasoning skills. This is evidenced by students’ ability to complete
Scratch-based learning activities related to biotic and abiotic topics. The improvement in
students’ understanding confirms that GBL can serve as an effective approach to bridging
the gap between theoretical concepts and practical learning experiences in elementary
science education.

In addition, the effectiveness of Scratch in enhancing analogical reasoning skills is
closely related to its visual, interactive, and exploratory characteristics. These features
enable students to actively engage in the learning process, facilitating deeper conceptual
understanding and supporting higher-order thinking skills.

For future research, it is recommended to explore various types of game-based
learning models and examine their impact on other cognitive aspects, such as creativity
and learning motivation. Such investigations may provide broader insights into the role of
interactive digital media in improving the overall quality of elementary education.
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