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Abstract. Low student engagement and learning outcomes in physics education are often caused
by monotonous teaching methods, highlighting the need for a more innovative approach. This
study aims to implement Game-Based Learning (GBL) assisted by Kahoot and examine its
influence on student activity and learning outcomes in the physics topic of Substances and Their
Changes. A quantitative approach with a Classroom Action Research design was employed,
conducted in two cycles consisting of planning, implementation, observation, and reflection
stages. The research subjects were 22 seventh-grade students. Data on learning activity were
collected through observation sheets covering visual, oral, listening, writing, and mental
activities, while learning outcome data were gathered through cognitive tests administered at
pre-cycle, cycle I, and cycle 1. Data were analyzed using descriptive analysis, paired sample t-
test, Friedman test, and effect size calculations. The results showed that GBL significantly
improved student learning activity across all indicators, and learning outcomes also increased
significantly. Thus, Game-Based Learning assisted by Kahoot is proven effective in enhancing
student activity and learning outcomes. These findings imply that a game-based learning
approach can serve as a practical alternative for educators to create more interactive and student-
centered physics instruction.
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1. Introduction

Physics is one of the branches of Natural Science (IPA) that plays an important role in helping students
understand various natural phenomena as well as train their logical thinking and problem-solving skills.
Through learning physics, students study basic concepts, such as the properties and changes of matter,
which serve as the foundation for understanding natural events and technological developments around
them [1]. A good understanding of physics also contributes to equipping students with scientific thinking
skills to face the advancement of science and technology [2]. Physics learning should be presented
contextually so that students can connect the concepts they learn with real-life experiences in daily life
[3].

Active student involvement in the context of physics learning becomes an important aspect in helping
students understand concepts more deeply. Learning that is designed to directly engage students in the
thinking process allows them to build an understanding of concepts independently [4]. Learning activities
that encourage the exploration of concepts and contextual problem-solving can create more meaningful
learning experiences for students [5]. Through active and meaningful learning, students not only
understand physics concepts better but are also able to apply them in various learning situations [6], [7].

Efforts to improve the quality of learning are also supported by national education policies. Minister
of Education and Culture Regulation Number 13 of 2025 emphasizes the importance of enjoyable
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learning, which is learning that creates a positive, challenging atmosphere and motivates students to
engage actively. In line with this policy, the Merdeka Curriculum gives teachers the flexibility to
implement various innovative learning approaches and utilize digital technology to make learning more
diverse and student-centered [8], [9] .

In reality, physics learning in schools has not fully met expectations. Needs analysis results at SMP
Adhyaksa 1 Jambi show that most students still face difficulties in learning physics, particularly in the
topic of Matter and Its Changes. This condition affects the low level of student participation during the
learning process. Moreover, learning is still dominated by lecture methods with limited activity
variations, causing students to tend to be passive and less actively involved [10].

Students show a high interest in learning that utilizes games and digital technology. Game-based
learning media is considered capable of creating a more engaging and enjoyable learning atmosphere,
thereby encouraging student participation in learning [11]. This aligns with the characteristics of junior
high school students who are part of Generation Alpha, a generation that grows up amid the development
of digital technology and is accustomed to using digital devices from an early age. This generation tends
to enjoy learning that is visual, interactive, and involves active participation, including the use of
educational games [12]; [13].

One of the learning approaches that can be applied to address these problems is Game-Based Learning
(GBL). Game-Based Learning is a learning approach that combines elements of games with learning
objectives so that students can learn actively and enjoyably [14]. The implementation of GBL has been
proven to enhance student engagement and learning outcomes in science learning because students are
directly involved in the process of understanding concepts through game-based activities [15], [16].

One of the media that can support the implementation of Game-Based Learning is Kahoot. Kahoot is
a digital game-based learning medium that integrates learning materials into interactive quiz activities
designed according to learning objectives [17]. Through Kahoot, physics materials, particularly matter
and its changes, are presented in the form of conceptual questions, visual illustrations, and game-based
challenges that encourage students to think and understand concepts during the learning process. The use
of Kahoot has been proven to enhance student engagement, motivation, and learning outcomes because
it creates a learning environment that is competitive, interactive, and enjoyable [18]. Learning engagement
has a close relationship with students' learning outcomes. Learning outcomes indicate the level of
students' understanding of the material after participating in learning, while learning engagement is
related to the level of student involvement during the learning process. Actively and meaningfully
designed learning has been proven to have a positive impact on improving students' learning outcomes
[19].

The use of digital learning media in physics education is considered capable of improving the quality
of learning at the junior high school level. Digital media allows learning to take place in a more interactive
and visual manner, which can help students understand abstract physics concepts [20]. Technology-based
learning media can also increase students' learning motivation through visualization and animation that
concretize physics concepts [21]. The use of technology-based media in science learning has also been
proven to enhance motivation, engagement, and students' learning outcomes [22], [23]. The
implementation of Game-Based Learning assisted by Kahoot is expected to serve as an alternative
solution to increase student engagement and learning outcomes in physics lessons on Matter and Its
Changes at the junior high school level.

While previous studies have shown the effectiveness of Game-Based Learning (GBL) and the use of
Kahoot in improving student engagement and learning outcomes, a research gap remains. Much of the
existing research has focused primarily on increasing motivation or cognitive learning outcomes, without
comprehensively examining how GBL assisted by Kahoot simultaneously affects various indicators of
student learning activity, including visual, oral, listening, writing, and mental activities. In addition,
classroom action research that applies this approach continuously over two cycles with effect size
calculations is still limited. Therefore, this study aims to implement the Game-Based Learning approach
assisted by Kahoot media and to determine its effect on student activity and learning outcomes in the
physics topic of Substances and Their Changes at the junior high school level.
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2. Method

This study used a quantitative approach with a Classroom Action Research design aimed at analyzing
the improvement of student activity and learning outcomes through the application of Game-Based
Learning (GBL). The research was conducted in two cycles, each consisting of the stages of planning,
action implementation, observation, and reflection [24], involving 22 seventh-grade junior high school
students as subjects in the science topic of substances and their changes.
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Figure 1. Classroom action research model [24].

The implementation of Game-Based Learning assisted by Kahoot was carried out over two cycles.
In cycle 1, each meeting began with the delivery of learning objectives, motivation, and triggering
questions, followed by an interactive game using Kahoot. In the first meeting, network constraints
caused Kahoot to be implemented classically, which prevented group discussions from running
optimally. In the second meeting, students were able to access Kahoot through their respective devices
and showed high enthusiasm, although participation in group discussions remained low because the
Student Worksheets used were not interactive enough. During the learning process, student activity was
observed using an observation sheet covering five indicators: visual activities, oral activities, listening
activities, writing activities, and mental activities [25], using a Likert scale of 1-4 and observed by two
observers. Based on the reflection results, improvements were made in cycle Il through more effective
time management, the development of interactive Student Worksheets in the form of puzzles, and the
addition of demonstration and simple experiment activities. In cycle Il, learning was more structured,
and students were actively involved in various activities, ranging from Kahoot games, group
discussions, puzzle completion, demonstrations, simple experiments, to presentations of their work,
which ultimately showed an increase in student activity and learning outcomes.

The instruments used in this study were student activity observation sheets and cognitive learning
outcome tests. The learning outcome test consisted of 20 multiple-choice questions developed based on
the revised Bloom's taxonomy at the levels of C3 (applying) and C4 (analyzing), administered at three
stages: pre-cycle, the end of cycle I, and the end of cycle Il. Student activity data were analyzed
descriptively by calculating the percentage of each indicator, while differences in activity before and
after the implementation of GBL were tested using a paired sample t-test after normality testing using
Kolmogorov-Smirnov and Shapiro-Wilk, with the effect size analyzed using Cohen's d. For learning
outcomes, data were analyzed descriptively using mean, median, and standard deviation, while
differences in learning outcomes across the three measurement times were tested using the Friedman
test [26], with the effect size analyzed using partial eta squared (n?) and post hoc analysis using
Bonferroni correction.

3. Results and Discussion

Before the research instruments were used in the learning process, they were first validated by experts
to ensure their quality and feasibility. The validation process involved three validators, consisting of two
learning instrument validators and one validator for the teacher and student activity observation sheets.
The validation results of the learning instruments showed an improvement in feasibility from the fairly
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good category to very good after revisions. The first validator’s assessment increased from 78% to
94.44%, indicating a significant improvement in the quality of the instruments. Meanwhile, the second
validator’s assessment increased from 63.3% to 70% in cycle | and further improved to 85% in cycle I1.
This increase indicates that the instruments were refined progressively across each cycle.

These improvements were made based on feedback from the validators, including enhancing the
introductory questions to better align with the material on changes in states of matter, refining the
applying aspect so that it not only connects concepts to daily life but also emphasizes their application
in real-life situations, and improving the wording of the questions to better stimulate students’ thinking
skills. In addition, the learning assessment was strengthened by incorporating indicators of student
learning activeness, and the activities in the LKPD were reorganized to be more structured and easier to
understand.
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Figure 2. Revision of the Assessment Instrument by Integrating Learning Engagement Indicators

In addition to the learning instruments, validation was also conducted on the teacher and student
activity observation sheets to ensure the clarity and appropriateness of the indicators used. In the first
stage, the instrument obtained a score of 14 with a percentage of 44%, which was categorized as poor.
Therefore, revisions were made, particularly in terms of language and sentence structure, such as
adjusting sentences to follow the subject predicate object pattern, simplifying the wording to make it
more concise, and reducing the use of passive sentences. After revision, the second-stage evaluation
showed a significant improvement, with a score of 27 and a percentage of 84%, which was categorized
as very good. Overall, the validation results indicate that all research instruments met the required
feasibility criteria and were appropriate for use in the learning process. The revised instruments were
considered capable of measuring students’ learning activeness and supporting effective learning
implementation.

After the instruments were declared feasible, learning was carried out according to the planned
schedule. In cycle 1, science learning in physics using the Game-Based Learning approach was
conducted in two meetings on the topic of substances and their changes. The learning utilized Kahoot
as a medium to enhance student activity. Observation results showed an increase in student activity, but
its implementation was not yet optimal due to limited time, internet connection issues, and low student
participation in group discussions. The average student learning activity in the first meeting was 46.14%
with a sufficient criterion, then increased to 65.91% in the second meeting with a good criterion.
Although there was an increase, student activity in this cycle was still not optimal, especially in the
indicators of oral activities and mental activities. Some students still appeared hesitant to ask gquestions,
give responses, and actively participate in group discussions. This condition showed that students were
still in the adaptation stage to game-based learning patterns and the use of Kahoot media. Therefore,
improvements in learning were needed in the next cycle so that student engagement could increase more
evenly.
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Based on the reflection results in cycle I, the learning process continued to cycle Il with several
improvements. In cycle I, physics science learning using the Game-Based Learning approach was
conducted based on the reflections from cycle | on the topic of substances and their changes. The
learning utilized Kahoot media, puzzle-based student worksheets, as well as demonstrations and simple
experiments. Student learning activity showed a more significant increase. The average activity in the
first meeting reached 77.27% and increased to 88.18% in the second meeting, both of which fell under
the very good category. Students showed active participation in games, group discussions, and the
confidence to provide answers and share discussion results. This improvement indicated that the learning
enhancements made based on the results of cycle | reflection were able to create a more interactive and
participatory learning environment.

Table 1. Results of the student learning activity observation sheet.

Sub . Cycle 1 Cycle 1II
No variable Observation Item P1 P Pl P
Paying attention to the explanations
Visual and learning media presented by the
1 . teacher 65.91% 77.27% 80.68% 95.45%
Activities . . . ,
Paying  attention to  friends
presentations
Oral Students show the courage to ask
2 o questions and respond to other 45.45% 78.41% 73.86% 99.18%
Activities
students/teachers.
Students follow the instructions
Listenin given.
3 S8 Students listen to their group  45.45% 53.41% 69.32% 77.27%
Activities , .. .
members opinions during
discussions.
Writin Students write summaries of the
4 e discussions. 48.86% 42.05% 82.95% 81.82%
Activities .
Students complete assignments.
5 Mental  Students actively participate in group o5 500, 74104 79.55%  93.18%
activities  discussions.
Average 46.14% 65.91% 77.27% 88.18%
Criteria C B A A
Total 56.03% 82.73%

When viewed from each indicator, visual activities increased significantly, as shown by the growing
attention of students to the teacher's explanations and learning media. This indicates that the applied
learning is able to capture students' attention and focus them on the material being studied. Oral activities
experienced the most notable increase, reflecting the growing courage of students to ask questions and
respond, both to teachers and peers. This improvement signifies that students feel more comfortable and
confident in expressing their opinions.

In the listening activities indicator, students show increasingly better ability in following instructions
and listening to their peers' opinions during discussions. This indicates an improvement in mutual
respect and cooperation in group learning. Meanwhile, writing activities have also improved, as seen
from the students' diligence in writing summaries of discussion results and completing assigned tasks.
This condition indicates an increase in students' responsibility and understanding of the learning
material. A very significant increase is also seen in mental activities, indicating that students are
becoming more active in thinking, participating, and engaging mentally in group discussions. This
serves as an important indicator of learning success, as mental engagement is the foundation for
developing a deeper understanding of concepts.
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Figure 3. Graph of the increase in student learning activeness.

The increase in the average level of student learning activeness from the moderate category in cycle
I to the very good category in cycle Il proves that the implemented learning actions were effective in
enhancing student learning activeness. These results confirm that learning designed to be interactive and
reflective can encourage students to actively engage visually, orally, through listening, writing, and
thinking throughout the learning process.

During the implementation of Game-Based Learning in cycle I, several challenges were found that
affected the optimal execution of learning. The main challenges included limited learning time, internet
connectivity issues, and students' adaptation to the use of game-based learning media. These conditions
impacted the suboptimal implementation of group discussions and the uneven student participation,
particularly in the indicators of oral activities and mental activities.

The use of Kahoot media in the early implementation did not fully involve all students individually,
so student participation was still dominated by certain students. In group discussion activities, some
students also showed low engagement and still relied on their groupmates. This indicates that although
game-based learning can increase student enthusiasm, more structured learning management is needed
to promote balanced student activity.

Based on these findings, reflection and improvements were made to the learning process in cycle Il.
The improvements included more effective time management, adjustments in the use of media according
to network conditions, refinement of the student worksheets to be more interactive, and the addition of
learning activities based on direct experiences. These improvement efforts proved capable of
significantly increasing student engagement, as evidenced by the improvement in learning activity
across all indicators as well as the improvement in student learning outcomes in cycle I1.

Table 2. Students' cognitive learning outcomes.

Stage Average Median Lowest Highest
Pre Cycle 55.45 55 30 90
Cycle | 67.27 70 20 100
Cycle Il 70.45 75 40 90

Students' cognitive learning outcomes showed an improvement from the pre-cycle to cycle 1l. In the
pre-cycle, the students' average score was 55.45 with a median of 55, indicating that the students' ability
to understand the material was still low. The lowest score was 30, signaling that many students were
still experiencing difficulties in learning, which corresponded with the low student activity at the initial
stage.

In cycle I, the average score increased to 67.27 and the median to 70. This improvement indicates
that most students began to understand the material after learning interventions were applied.
Nevertheless, the learning outcomes in this cycle were not yet entirely uniform, as there were still
students who obtained low scores. In cycle I, student learning outcomes improved again. The average
score was 70.45 with a median of 75, and the lowest score increased to 40. This indicates that the
improvement in learning outcomes occurred for many students, not just a few specific ones. This
improvement aligns with the increased activeness of students in engaging with the learning, asking
questions, and participating in discussions. Overall, the increase in average and median scores indicates
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that learning that encourages student activeness has a positive impact on students' cognitive learning
outcomes.
80.00 67.27 70.45

60.00
40.00
20.00

0.00
Student Learning Outcomes

m PreCycle mCyclel mCyclell
Figure 4. Graph of student learning outcome improvement.

To ensure that the improvement in learning outcomes is statistically significant, the data were
analyzed using the SPSS program. Before performing hypothesis testing, a residual normality test was
first conducted to determine whether the residuals of student learning outcomes are normally distributed,
which is a requirement for using parametric statistical tests.

Table 3. Tests of normality.
Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig.  Statistic  df Sig.
Differen 183 22 .053 924 22 .092
ce
a. Lilliefors Significance Correction

The increase in students' learning activeness was analyzed using a paired sample t-test to compare
conditions before and after the implementation of Game-Based Learning (GBL). Before testing the
hypothesis, a normality test was conducted on the differences in learning activeness data. The normality
test using Kolmogorov—Smirnov indicated a statistic value of D (22) = 0.183 with a significance of p =
0.053, while the Shapiro-Wilk test yielded a value of W (22) = 0.924, with a significance of p = 0.092.
Based on the results of both tests, the significance values are greater than 0.05 (p > 0.05), indicating that
the data are normally distributed, thus meeting the assumption for using parametric tests.

Table 4. Paired samples statistics.
Mean N Std. Deviation  Std. Error Mean
Pair 1 Pre_Engagement  56.0227 22 7.34600 1.56617

Post_ Engagement  82.7273 22 5.97161 1.27315

The average level of students’ learning activeness showed a change, which was further analyzed
using a paired samples t-test to determine its statistical significance. The results of this analysis are
presented in Table 5.

Table 5. Paired samples test.
Paired Differences
95% Confidence

Std. Interval of the Sig.

Deviatio Std. Error Difference (2-

Mean n Mean Lower Upper t df tailed)

Pair Pre_Engagement - - 6.78700  1.44699 -29.71373 -23.69536 - 21 .000
1 Post_Engagement  26.7045 18.455

5
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Based on the fulfillment of the normality assumption, hypothesis testing on the improvement of
student learning activity was continued using a paired sample t-test. The analysis results showed that
there was a significant difference between the initial activity scores (M = 56.0227, SD = 7.34) and after
learning (M = 82.7273, SD = 5.97), with t (21) = 18.455, P < 0.001. The significance value (2-tailed)
was used to determine whether there was a significant difference between the two measurement
conditions, namely before and after the treatment, regardless of the direction of change. Since the
obtained significance value was less than 0.05 (p < 0.05), it can be concluded that the implementation
of Game-Based Learning has a significant effect on improving student learning activity.

Table 6. Paired samples effect sizes.

95% Confidence
Point Interval
Standardizer® Estimate Lower Upper
Pair 1 Pre_Engagement - Cohen'sd 6.78700 -3.935 -5.181 -2.676
Post Engagement Hedges' correction 6.91127 -3.864 -5.088 -2.628

To determine the magnitude of the treatment's effect on the increase in student learning activity,
Effect Sizes were calculated using Cohen’s d values. Effect Sizes are used to provide information about
the strength or magnitude of the treatment effect, not just to indicate whether there is a statistical
difference [27]. The calculation results showed a Cohen’s d value of 3.935, which falls into the very
large category. This refers to Cohen’s 1988 criteria, which state that a Cohen’s d value >0.80 indicates
a large effect size. It can be concluded that the implementation of Game-Based Learning has a very
strong effect on increasing student learning activity.

Table 7. Tests of normality.

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig.  Statistic df Sig.
Residual for 139 22 200" .951 22 .335
Pre_Cycle_Learning_Outcomes
Residual for 181 22 .058 917 22 .066
Cyclel_Learning_Outcomes
Residual for .209 22 .013 877 22 .010

Cyclell_Learning_Outcomes

The analysis of student learning outcomes was conducted at three measurement times, namely pre-
cycle, cycle 1, and cycle Il. Before hypothesis testing was performed, a residual normality test was first
conducted to ensure whether the residuals of student learning outcomes were normally distributed as a
requirement for using parametric statistical tests.

The Kolmogorov—Smirnov test results showed that the residual data of student learning outcomes in
the pre-cycle were normally distributed [D(22) = 0.139, p = 0.200], and in cycle | were also normally
distributed [D(22) = 0.181, p = 0.058]. However, the residual data of student learning outcomes in cycle
I1 were not normally distributed [D(22) = 0.209, p = 0.013].

The Shapiro—-Wilk test showed that the residual data of students' learning outcomes in the pre-cycle
were normally distributed [W(22) = 0.951, p = 0.335] and in cycle | were also normally distributed
[W(22) = 0.917, p = 0.066], whereas the residual data of students' learning outcomes in cycle Il were
not normally distributed [W(22) = 0.877, p = 0.010]. Thus, the results of the Kolmogorov—Smirnov and
Shapiro-Wilk tests indicate the same finding, namely that the pre-cycle and cycle | data are normally
distributed, while the cycle Il data are not normally distributed.

In addition to the residual normality test, the Sphericity assumption test was also conducted as a
requirement for using repeated measures ANOVA. The Sphericity assumption is used to ensure that the
variance of differences between each pair of measurements is the same, so that the obtained F test results
are valid. If the Sphericity assumption is not met, a correction is required, such as Greenhouse—Geisser,
to adjust the degrees of freedom in the analysis. The results of Mauchly’s Test showed a value X? (2) =
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1,294, with a significance of p = 0.524. Since the significance value is greater than 0.05 (p > 0.05), it
can be concluded that the Sphericity assumption is met.

Table 8. Mauchly's test of sphericity.?

Measure: Learning_Outcomes

Epsilon®
Within Subjects Mauchly's Approx. Greenhouse-  Huynh- Lower-
Effect W Chi-Square df Sig. Geisser Feldt bound
Time 937 1.294 2 524 .941 1.000 .500

Table 9. Test statistics.?

N 22
Chi-Square 10.051
df 2
Asymp. Sig. .007

a. Friedman Test

Because the assumption of residual normality was not fully met, especially in the cycle 1l data, the
hypothesis testing of student learning outcomes was conducted using the Friedman test as a
nonparametric alternative test. The Friedman test is a nonparametric statistical test used to determine
differences in medians across three or more repeated measurements from the same subjects, without
requiring normally distributed data. The Friedman test results showed a value of X? (2) = 10,051, with
a significance of p = 0,007, indicating that there were significant differences in student learning
outcomes between the pre-cycle, cycle I, and cycle Il.

Table 10. Tests of within-subjects effect.
Measure: Learning_Outcomes

Type Il
Sum of Mean Partial Eta
Source Squares df Square F Sig. Squared
Time Sphericity 2748.485 2 1374.242  4.378 .019 172
Assumed
Greenhouse- 2748.485 1.882 1460.310 4.378 .021 72
Geisser
Huynh-Feldt 2748.485  2.000 1374.242  4.378 .019 172
Lower-bound 2748.485  1.000 2748.485  4.378 .049 172
Error Sphericity 13184.848 42 313.925
(Time) Assumed
Greenhouse- 13184.848 39.525 333.586
Geisser
Huynh-Feldt 13184.848 42.000 313.925
Lower-bound 13184.848 21.000 627.850

The calculation of effect size using the partial eta squared (n?) value resulted in a value of 0.172,
which falls into the large category. This result is also supported by repeated measures ANOVA analysis
with Greenhouse-Geisser correction, which showed differences in the mean student learning outcomes
at different measurement times with an F value of (1.882, 39.525) = 4.378, and a significance of p =
0.021.

Since this test involves three measurement times, namely pre-cycle, learning outcomes of cycle 1,
and learning outcomes of cycle Il, a further analysis (post hoc) was conducted to determine the
differences between each measurement time. The follow-up test was conducted using the LSD test with
Bonferroni correction to control for Type | errors due to repeated comparisons.



The Implementation of Game-Based Learning....

Table 11. Pairwise comparisons.

Measure: Learning_Outcomes
95% Confidence Interval for

Mean Difference Difference®
(N Time (J) Time (1-J) Std. Error Sig.° Lower Bound Upper Bound
1 2 -11.818 5.038 .087 -24.924 1.288
3 -15.000" 4.957 .019 -27.894 -2.106
2 1 11.818 5.038 .087 -1.288 24,924
3 -3.182 5.972 1.000 -18.717 12.354
3 1 15.000" 4.957 .019 2.106 27.894
2 3.182 5.972 1.000 -12.354 18.717
Table 12. Descriptive statistics of student learning outcomes in each lesson.
Learning Outcomes Mean (M) Median (Mdn) SD Notation
Pre-Cycle Learning Outcomes 55.45 55.00 15.95 a
Cycle 1 Learning Outcomes 67.27 70.00 24.14 ab
Cycle Il Learning Outcomes 70.45 75.00 17.31 b

Further tests using the Bonferroni correction showed that the average student learning during the pre-
cycle (M = 55.45, SD = 15.95) was lower compared to Cycle | (M = 67.27, SD = 24.14) and Cycle 1l
(M =70.45, SD = 17.31). This increase resulted in a significant difference (P = 0.007). Therefore, it can
be concluded that the implementation of Game-Based Learning is able to gradually improve student
learning outcomes from the pre-cycle to Cycle II.

The increase in student engagement and learning outcomes is inseparable from the role of Kahoot as
a supporting tool in the implementation of Game-Based Learning. Kahoot provides learning activities
in the form of engaging and competitive interactive quizzes, which can enhance students' attention and
focus during lessons. Through the use of Kahoot, students are more encouraged to actively participate,
whether in answering questions, discussing, or giving immediate responses. This situation creates a
more enjoyable and interactive learning atmosphere, which ultimately has a positive impact on learning
engagement and students' understanding of concepts.

4. Conclusion

The implementation of the Game-Based Learning (GBL) approach assisted by Kahoot media in physics
learning on the topic of matter and its changes has shown effectiveness in increasing the activity and
learning outcomes of seventh-grade students at SMP Adhyaksa 1 Jambi. Student learning activity
experienced continuous improvement from cycle I to cycle II across all activity indicators, including
visual activities, oral activities, listening activities, writing activities, and mental activities. Analysis
using a paired t-test showed a significant difference between student learning activity before and after
the implementation of GBL. The Cohen’s d effect size, which falls into the very large category, indicates
that the influence of GBL implementation on increasing student learning activity is considered very
strong. In line with the increase in learning engagement, students' cognitive learning outcomes also
gradually improved from the pre-cycle to Cycle II. The results of the Friedman test showed significant
differences in learning outcomes across the three measurement times, supported by a partial eta squared
effect size in the large category. These findings confirm that game-based learning can enhance student
engagement while strengthening the understanding of physics concepts. Thus, Kahoot-assisted Game-
Based Learning can be considered as one of the alternative innovative learning strategies that align with
students' characteristics and the demands of implementing the Merdeka Curriculum.
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