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The low level of students' Computational Thinking often stems from a lack of
interest, inadequate conceptual understanding, or ineffective teaching methods.
This study aims to examine the effect of the Games Based Learning (GBL) model
assisted by Kahoot media on the Computational Thinking of elementary school
students. This study uses a quantitative approach with a Pre-Experimental
design of the One Group Pretest-Posttest type. The data collection technique
used is a written test consisting of 5 essay questions. Data analysis uses
descriptive tests, normality tests, and hypothesis tests. The results of the paired
t-test data analysis show a significance value (p-value) <0.05 which results in the
rejection of the null hypothesis (HO) and the acceptance of the alternative
hypothesis (H1) clearly indicating a positive and significant effect of this
intervention. The average Post-test score (76.93) increased drastically
compared to the Pre-test (52.43) which proves that GBL supported by Kahoot is
effective in improving students' Computational Thinking abilities in science
learning. Based on the findings of this study, it can be concluded that the
implementation of the GBL learning model supported by Kahoot media has a
positive and significant influence on improving students’ Computational
Thinking in science learning. Therefore, this model is recommended as a
prospective pedagogical strategy. For further studies, it is recommended to use
a more robust experimental design with a control group and consider a longer
intervention duration, as well as complement it with qualitative evaluation for a
deeper understanding.
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A. INTRODUCTION

2

In today's era of globalization and rapid technological advancement, attention to

education is crucial. Education is a vital element in human life, playing a role in developing
high-quality and skilled human resources, enabling them to keep pace with increasingly
sophisticated developments (Alwafi, 2023). Education in this modern era is not limited to
school learning and formal knowledge, but also encompasses various specialized skills
necessary for everyday life (Arzfi dkk. 2025). Therefore, learning methods are needed
that can hone each individual's critical thinking. Science is a field of study that fosters
problem-solving thinking skills in students, enabling them to develop a deeper
understanding of complex problem-solving (Zufahmi dkk., 2025).
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Science is a discipline taught from elementary school to higher education (Tiep & Thi
Huong, 2026). As stated by (Suendarti & Virgana, 2022), science lessons play a crucial role
in shaping students' thinking patterns. Science is closely related to all human activities
because its applications are inseparable from the context of everyday life (Hu, 2024).
Despite its crucial role, many students find science challenging and intimidating, as they
view it as a subject filled with knowledge about the universe through observation and
experimentation to understand physical and non-physical human phenomena (Fitria dkk.,
2024). Consequently, studying science requires advanced skills to address the challenges
that arise in science problems. Therefore, to facilitate students' understanding of science,
it is necessary to develop structured thinking skills that mimic the workings of computer
science to solve problems, either independently, by computer systems, or by both
(Wahyuni dkk., 2025). This ability is called Computational Thinking.

Computational thinking is the process of breaking down complex problems into
manageable parts, identifying patterns, discovering general principles, and designing
systematic solution steps so that solutions can be understood and implemented by
humans (De Jesus & Silveira, 2021). This is in line with the view (Suarsana dkk., 2025)
that computational thinking is an essential skill for students, enabling them to address the
scientific challenges that arise in everyday life. Computational thinking encompasses four
main stages: decomposition, pattern recognition, abstraction, and algorithms
(Muhammad dkk., 2023). The importance of these skills can help students analyze and
find solutions to complex problems in a structured manner. Computational thinking can
equip students with essential skills in the digital era that can be applied in various fields
of life and industry (Gilchrist dkk., 2021). These skills can also train someone to think
critically, logically, and systematically in facing challenges.

Based on the PISA survey conducted by the OECD, students' scientific abilities in
Indonesia remain very concerning. In 2022, Indonesia's scientific literacy score was 383,
a slight decrease compared to 2018 . This decrease was due to learning lags influenced by
various aspects related to education. Achieving a golden Indonesia by 2045 requires the
support of high-quality science skills. Unfortunately, the science ability scores supported
by PISA do not reflect the high quality of Indonesian students. These results indicate that
students' competence in solving science problems remains at a low level. Furthermore,
initial test results at SDN 1 Plalangan showed that students still struggle to understand
and solve science-related problems.

Based on the analysis of student work results, it shows that students' systematic
problem-solving ability, or Computational Thinking, in science learning shows
suboptimal achievement based on the Computational Thinking ability indicator. Students
only succeeded in demonstrating the ability to analyze scientific information from
existing problems, but were not yet able to identify solutions using clear steps for complex
problems. Students were not yet able to break problems into smaller parts to recognize
patterns and eliminate irrelevant things.

Improving students' computational thinking skills can be done by implementing the
Games-Based Learning model (Pala, 2025). This model is very effective and important to
implement to facilitate student participation to be actively involved with direct
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involvement in the learning process (Chaves-Yuste dkk., 2025). The application of Games-
Based Learning can be a forum for developing student abilities (Naccache dkk., 2025).
This learning model integrates educational elements with games, which aims to increase
student interest and participation in the learning process (Chaves-Yuste dkk., 2025).
Elements of educational materials can be combined into the form of games with the aim
of increasing student interest and motivation to learn through fun interactive media (Lu
& Chen, 2025). The use of this learning model is one of the appropriate learning activities
to teach students and can evaluate and link concepts to improve students' computational
thinking (Naccache dkk., 2025).

The Game-Based Learning model can be more engaging when presented using the
Kahoot application (Cahyani dkk., 2022). Using the Kahoot application is one way to
implement interactive game-based learning techniques (Cahyani dkk., 2022). Kahoot is a
highly instructive website because it provides tools that can be utilized as media in the
learning process (Warsihna dkk., 2019). One formative assessment tool that can be used
to determine each student's progress towards learning objectives is Kahoot (Inayah dkk.,
2021). This application is a game-based learning platform. Kahoot provides solutions to
several problems encountered (Afifah & Atmazaki, 2024). The application can be
implemented with an internet connection and an existing PC. Students can also access
Kahoot using smartphones, making it more useful.

The Kahoot-assisted Games-Based Learning model can improve students’
Computational Thinking in science learning (Mumcu dkk., 2025). Science subjects, often
considered difficult, can become easier by providing meaningful experiences for students
when the Kahoot-assisted Games-Based Learning model is applied (Litualy dkk., 2022).
Students are more active in learning, thereby eliminating boredom. This condition allows
students to think clearly to solve problems using thought processes in breaking down
complex problems into smaller parts, identifying patterns, focusing on important
information, and creating efficient solution steps (Annetta dkk., 2025). This competency
is very important to be used in science learning.

Based on the low computational thinking abilities of students at SDN 1 Plalangan, as
obtained from interviews and initial tests, the problem was found to be students’
difficulties in analyzing and solving complex problems in science learning. This condition
indicates the need for computational thinking in science learning. Therefore, this study is
important to provide concrete solutions to improve students' computational thinking in
science learning. This study offers an approach that differs from previous research
conducted by (Wanglang dkk., 2024) by integrating a game-based learning model using
the Kahoot application. This research provides a novel approach, demonstrating that
using Kahoot provides a more interactive, competitive learning environment and
provides immediate feedback. Students are more motivated to think critically when
solving problems. In contrast, Game-Based Learning without Kahoot tends to have a more
limited level of interactivity and feedback, so it doesn't stimulate students' computational
thinking skills as optimally as using Kahoot. Therefore, integrating Kahoot into a Game-
Based Learning model can provide a more engaging, active, and effective science learning
experience in developing students' computational thinking skills.
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B. METHODS

This study uses an experimental method to identify the impact of independent
variables on the dependent variable. A quantitative approach is used in this study with a
focus on collecting and analyzing statistical data to test previously formulated
hypotheses. A quantitative approach is defined as a research method based on the
philosophy of positivism, which allows researchers to analyze populations or samples
using valid and reliable research instruments (Thomas dkk. 2025). This study was
conducted at SDN 1 Plalangan on fifth-grade students. The research sample was 27
students from a total student population of 143.

This study employed a pre-experimental design with a One-Group Pretest-Posttest.
The main characteristic of this design is the presence of a pretest measurement conducted
before the subjects received treatment. Treatment effectiveness can be measured more
accurately by comparing conditions before and after the intervention (Disman dkk., 2017;
Haviz & Maris, 2018). This study, involving one experimental class, sought to identify the
effect of the Games-Based Learning model on students' Computational Thinking abilities.
This research design can be illustrated as follows:

Table 1. Research Design
Pretest Treatment Posttest
0O X O2

The pretest (01) is a measurement of the dependent variable before treatment is
administered. The experimental treatment or intervention is symbolized by "X." After the
treatment is administered, the posttest (02) is a re-measurement of the variable against
changes in the dependent variable, measured by comparing 01 and 02.

The research procedure includes various stages, starting from preparation,
implementation, data analysis and drawing conclusions (Mondal & Mondal, 2018). The
dependent variable of this research is Computational Thinking ability, while the
independent variable is the Games Based Learning model assisted by Kahoot on students'
Computational Thinking in science learning. This research uses learning instruments and
test instruments. The learning instrument contains teaching modules and student
worksheets (LKPD) while the test instrument is in the form of 5 descriptive questions
given as a pretest and posttest to measure students' Computational Thinking abilities. The
implementation of the research involves administering a pretest before the intervention,
followed by the implementation of the Games Based Learning model assisted by Kahoot
media treatment and ending with a posttest. After the data is collected, data analysis is
carried out. The data analysis techniques applied include descriptive analysis, normality
test, and paired t-test to test the hypothesis.

C. RESULT AND DISCUSSION
To measure students' computational thinking, a pretest with three descriptive

questions was conducted over 90 minutes before the Game-Based Learning intervention
using Kahoot. After the intervention, a posttest was administered to assess students'
computational improvement. The pretest and posttest results are presented in Table 2.
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Table 2. Descriptive Test Results of Pretest and Posttest
N Minimum Maksimum Mean Std. Deviation

Pretest 27 31 65 53,54 8,224
Posttest 27 65 87 80,92 5,731
Valid N 27

(listwise)

The table shows that this study involved 27 participants (N). Pretest scores ranged
from 31 to a maximum of 65, with a mean of 53.54 and a standard deviation of 8.224. In
contrast, posttest scores had a minimum of 65 and a maximum of 87, with a mean of 80.92
and a standard deviation of 5.731.

Before examining the differences between pretest and posttest results, it is important
to conduct a normality test to verify the assumption of a normal data distribution. Due to
the small sample size (less than 50 participants), the Shapiro-Wilk test was used. The
results of the normality test, as generated by SPSS 30.0, are presented below.

Table 3. Normality Test Results

Normality Test
Shapiro-Wilk
Statistics Df Sig.
Pretest 934 27 136
Posttest 935 27 135

Based on the "Normality Test" table above, the results of the Shapiro-Wilk test for the
pretest and posttest data are presented. For the pretest data, the Shapiro-Wilk statistic
value was 0.934 with 27 degrees of freedom (df) and a significance value of 0.136.
Meanwhile, for the posttest data, the statistic value was 0.935 with 27 degrees of freedom
(df) and a significance value of 0.135. Because the significance value is greater than the
standard significance level (a = 0.05), it indicates that the pretest and posttest data were
normally distributed. After verifying normality using the Shapiro-Wilk test, a paired-
sample t-test was conducted to evaluate the difference in means between the paired
samples. The results of the hypothesis testing are then presented based on the output
generated by SPSS 30.0.

Table 4. Hypothesis Test Results
Paired Samples Test

Pair 1
Pretest-Posttest
Paired Differences Mean -23.400
95% Confidence Interval of the Lower -27.134
Difference Upper -21.727
Significance One-Sided p <.001
Two Sided p .000
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Analysis using a paired sample t-test revealed a statistically significant difference
between pretest and posttest scores at a significance level of p < 0.001. The mean
difference of -23.400 reflects a substantial improvement in student scores, with the mean
increasing from 53.54 to 80.92. The 95% confidence interval between -27.134 and -
21.727 further strengthens this result. With a p-value less than 0.05, the null hypothesis
(HO) is definitively rejected, favoring the acceptance of the alternative hypothesis (H1).

Statistical analysis revealed that the implementation of the Games Based Learning
(GBL) model assisted by the Kahoot platform had a significant impact on improving
students' Computational Thinking. The paired samples test yielded a p-value <0.05,
indicating a significant difference between the pretest and posttest scores. The average
pretest score of 53.54 increased to 80.92 in the posttest, while the standard deviation
decreased from 8.224 to 5.731, indicating an increase in scores. Thus, the alternative
hypothesis (H1) was accepted, stating that the Games Based Learning model with Kahoot
had a positive and significant impact on Computational Thinking. This finding is in line
with previous research by (Afifah & Atmazaki, 2024; De Jesus & Silveira, 2021; Inayah
dkk., 2021; Wanglang dkk., 2024), which showed that the Games Based Learning model
assisted by Kahoot was effective in improving students' computational thinking in science
learning. In addition, research (Budiyanto dkk., t.t.; De Jesus & Silveira, 2021; Kaya dkk.,
2025, 2025) showed that the Games Based Learning model can significantly improve
students' computational thinking, from 0% to more than 60% in science learning. These
findings support cognitive development at the formal operational stage, which is
characterized by the development of logical and abstract thinking skills as well as
systematic problem solving. Game-based learning creates a learning environment that
stimulates logical and abstract thinking skills through active interaction, challenges, and
immediate feedback within educational game activities (Hu, 2024). Kahoot, as an
interactive digital medium, reinforces the learning process by providing various activities
such as quizzes, puzzles, and matching games, encouraging students to reconstruct
scientific concepts through assimilation and accommodation (Afifah & Atmazaki, 2024).
These activities help students develop more complex scientific thinking patterns,
enhancing their mastery of symbols and numbers, and effectively solving contextual
problems.

This study provides evidence that learning that integrates contextual elements with
technology is highly suitable for Generation Z students, who show a significant preference
for digital and visual stimuli. Furthermore, the findings reinforce this by stating that the
positive use of gadgets can improve students' understanding of difficult material,
especially when presented in an educational game format. Therefore, the implementation
of the Games-Based Learning model with the help of Kahoot shows significant potential
to meet students' preferences for engaging content while simultaneously encouraging
increased cognitive engagement. In the context of learning media, Kahoot offers various
advantages for designing more interactive, effective, efficient, and engaging learning
experiences (Afifah & Atmazaki, 2024). Furthermore, ease of access is a key feature, as
Kahoot can be accessed from mobile devices or laptops without the need to download an
application. This facility is not limited to providing practice questions; the platform also
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incorporates gamification elements to facilitate student learning through the concept of
games. However, one of Kahoot's weaknesses is the potential for disruption during use
due to its dependence on a stable network connection (Afifah & Atmazaki, 2024). Based
on empirical evidence, Kahoot has been shown to improve numeracy competency in
learning contexts.

D. CONCLUSION AND SUGGESTIONS
This study concludes that the game-based learning model implemented through the

Kahoot platform has a positive and crucial impact on improving students' computational
thinking. A paired sample t-test showed a statistically significant difference in the mean
pretest score of 53.54 and posttest score of 80.92 (p < 0.001), accompanied by higher
homogeneity of scores after the intervention. Thus, the null hypothesis is definitively
rejected. The essence of these findings indicates that the Game-Based Learning model
with Kahoot is not only effective in improving students' computational thinking but also
a highly relevant and appropriate learning model for the characteristics of Generation Z
students who have a preference for digital and visual stimuli. This approach has the
potential to be an effective pedagogical strategy to encourage cognitive engagement and
improve understanding of complex material.

Research findings on the influence of game-based learning models assisted by Kahoot
on students' computational thinking skills in science learning indicate that the integration
of technology and game elements in learning can be an effective strategy to improve
students' computational thinking skills. The use of Kahoot can create a more interactive
and enjoyable learning atmosphere and encourage active student involvement during the
learning process. In addition, the quizzes, direct feedback, and challenges contained in
Kahoot help students develop logical thinking skills, recognize patterns, conduct problem
analysis, and develop problem solving strategies, which are key components of
computational thinking. Therefore, teachers can utilize Kahoot as an alternative
innovative learning media in science learning and other subjects to support the
development of 21st-century skills.

Based on the research results, it is recommended that further research test the
effectiveness of the Kahoot-assisted game-based learning model at different educational
levels, subjects and student characteristics in order to obtain a broader picture of its
influence on computational thinking abilities. Future research can also examine the effect
of using Kahoot on other aspects such as creativity, problem-solving abilities,
collaboration, and student learning motivation. In educational practice, schools and
teachers need to increase the use of digital technology in the learning process through
training and developing teacher competency. Apart from that, support from adequate
technological facilities and infrastructure is needed so that the implementation of game-
based learning can run optimally and sustainably in improving the quality of science
learning.
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