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This study investigates the effectiveness of Game-Based Learning
(GBL) in enhancing student engagement in elementary integrated
science learning, addressing the issue of limited active participation
commonly observed in classrooms. Using a quantitative approach,
the study employed a quasi-experimental design with a posttest-
only control group. The sample consisted of two fourth-grade
classes at UPTD SD Negeri 28 Pare-pare. Class IV.2 served as the
experimental group and Class IV.1 as the control group. The
experimental group received instruction using a Game-Based
Learning approach supported by the Wordwall digital platform,
whereas the control group was taught using conventional
instructional methods. Data on student engagement were collected
through observation and analyzed using an independent samples t-
test. The results revealed a statistically significant difference in
student engagement between the two groups (p < 0.05). This
indicates that students who were taught using the Game-Based
Learning approach demonstrated higher levels of engagement
compared to those who received conventional instruction. These
findings suggest that integrating digital Game-Based Learning tools
such as Wordwall can effectively promote active participation and
enhance student engagement in elementary science learning.
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INTRODUCTION

The goal of studying Natural and Social
Sciences (IPAS) is to enable students to
understand social and natural phenomena in
encountered in their daily lives. IPAS learning

lets students develop knowledge that
meaningful and applicable in real-life contexts.
Natural science is considered a component of
human thought processes and knowledge-
generating practices that help individuals
interpret and interact with their environment
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(Yasa, 2024). Therefore, learning processes in
IPAS should be designed to promote both
mental and physical engagement, allowing
students to actively participate in meaningful
learning experiences (Puspitasari & Patonah,
2024). Active participation helps students build
knowledge independently and increases their
engagement in the learning process.

IPAS holds a significant position in
elementary education by facilitating students’
understanding of the interactions between
humans and their environment, the
functioning of the universe, and the ways
scientific knowledge can improve the quality of
life (Zakarina et al. 2024). Science education
also seeks to cultivate students’ curiosity,
critical thinking, and problem-solving skills.
Students are expected to engage actively in
learning activities that promote exploration of
concepts through observation, discussion, and
experimentation. However, the
implementation of IPAS in elementary schools
often fails to fully support active participation.
Students commonly encounter difficulties in
comprehending concepts, particularly when
instruction is predominantly teacher-centered
(Wouters et al., 2013; Boyle et al., 2016).

Students might perceive IPAS, a subject
taught in elementary schools, as challenging.
According to the Ministry of Education,
Culture, Research, and Technology, (2025),
"Natural and Social Sciences (IPAS) is the
study of living and non-living things in the
universe and their interactions, and/or the
study of human life as both individuals and
social beings interacting with their
environment". Science is generally defined as a
synthesis of diverse information organized
rationally and methodically, with
consideration for cause and effect (Dichev &
Dicheva, 2017). This body of knowledge
encompasses both social science and natural
science.

One of the main challenges in education is
the low level of student engagement during
learning. Contributing factors may include
teacher-centered instruction, students'
insufficient understanding of fundamental
science concepts, and limited use of
instructional media or and students-led
activities. Elementary students often exhibit
passivity in science classes when the lessons
lack stimulation and do not promote inquiry or
active participation (Rokhanah et al. 2021).

For IPAS education to succeed in
elementary schools, several things matter.
These include teachers’ skills, resources, and
infastucture, parents’ education, students’
home locations, and the support families
provide for learning (Dwi Rizkiani at.al. 2023).
Despite these factors, teachers might encounter
challenges in selecting effective instructional
methods. Besides delivering content
effectively, teachers need to select and adapt
learning models that encourage students to
participate and stay engaged. When teachers
use traditional, one-way methods, students
might become passive, lose interest, and just
listen without participating. To make learning
more enjoyable and engaging, teachers should
use new and relevant approaches that fir their
students’ needs (Dwi Rizkiani et al. 2023).

the Programme for International Student
Assessment (PISA) 2022 shows that
Indonesian students still have low performance
in science, which reflects their low engagement
in learning. Science classes are meant to help
students develop scientific literacy. A teacher-
centered approach in science classes might
make students listen to explanations and
memorize information instead of taking part in
activities. There is limited interaction between
teachers and students, which results in low
engagement. This approach does not match
the current curriculum, which encourages
student-centered  learning and  active
participation.

Initial observations at UPTD SD Negeri
28 Pare-pare revealed that the learning process
is still mostly teacher-centered. Students spend
most of their time listening to explanations and
memorizing material, while there are few
opportunities for discussion, problem-solving,
or working together. This learning
environment can reduce students’ motivation
and engagement, particularly in Natural and
Social Sciences (IPAS), where active
exploration of ideas is essential. This approach
is inconsistent with the Merdeka Belajar
curriculum, which emphasizes meaningful,
student-centered learning.

To address these challenges, teachers need
to adopt innovative instructional strategies that
promote active participation. Incorporating
interactive learning strategies within the digital
environment might have the potential to
increase  student engagement. It s
recommended that teachers select instructional
models that foster active involvement and
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create an enjoyable learning experience
(Khoerunnisa & Aqwal, 2020).

The selection of appropriate learning
models is essential for achieving learning
objectives. Ineffective learning models may
hinder the learning process and reduce student
engagement. Therefore, it is important to use
models that encourage students to interact and
take part in lessons (Djonomiarjo, 2020).
Game-Based Learning (GBL) is an approach
that puts students at the center by integrating
game elements into instructional activities to
create interactive learning experiences. This
approach helps students get involved through
structured play with clear challenges, rules,
and goals. Game-Based Learning can boost
students’ motivation and focus during class,
making the learning environment more
dynamic and enjoyable (Amalia et al., 2024).
It also helps students develop problem-solving
skills and work together.

Game-Based Learning (GBL) represents a
pedagogical approach that facilitates student-
centered instruction. GBL integrates game
elements in lessons to make learning more
interactive and engaging. According to
Deterding et al. (2011), gamification as the
application of game design elements in non-
game contexts to enhance engagement.
Similarly, Sailer and Homner (2020) report
that gamification significantly increases
learning motivation and participation.
Koivisto and Hamari (2019) also emphasized
that gamified systems enhance learner
motivation and engagement.

Game-Based Learning is defined as a
learning strategy that incorporates game
elements into the teaching and learning process
to create a more engaging learning
environment. The use of games allows
students to interact actively with learning
materials while receiving immediate feedback.
GBL support students to develop both
cognitive and social skills, such as
communication, collaboration, and decision-
making skills (Winatha & Setiawan, 2020).
Therefore, the implementation of Game-Based
Learning has the potential to improve student
engagement during learning. (Widiyanto &
Nugraheni, 2022). It can strengthen critical
thinking, teamwork, and decision-making
skills. Previous studies have shown that GBL
increases student engagement and motivation
(Buckley & Doyle, 2016; Huang & Hew,
2018). Moreover, interactive learning

environments created through GBL contribute
to deeper learning experiences (Sung &
Hwang, 2018).

Previous research has demonstrated that
Game-Based Learning enhances student
engagement. Afriani et al. (2025) reported that

implementing Game-Based Learning
significantly increased students’ learning
engagement. The results indicated that

students in the experimental group higher
levels of involvement than those in the control
group. Statistical analysis using the
Independent Sample T-test revealed a
significant effect of Game-Based Learning on
student engagement with a significance value
of 0.003 (p < 0.05). These findings imply that
Game-Based Learning might foster a more
stimulating learning environment and
motivate students to actively participate. These
results support the claim made by Zainuddin et
al. (2020) that gamified learning environments
enhance engagement and participation.

Kumar et al. (2024) reported similar
findings. Students demonstrated increased
participation in group discussions, responded
to questions more rapidly, and exhibited
greater motivation to complete assignments
presented as games. Additionally, interviews
with a number of students and instructors also
showed that game-based learning can create a
more pleasurable learning environment, which
increased students' motivation to study.
Building upon these findings, the present study
extends the literature by integrating Game-
Based Learning (GBL) with the Wordwall
digital platform to enhance student
engagement in elementary integrated science
learning. Meta-analytical studies show that
serious games positively affect cognitive and
motivational outcomes (Wouters et al., 2013;
Boyle et al., 2016).

Kembau et al. (2023) argued that each
learning phase designed within a game-based
framework encourages students to actively
engage in problem-solving and to understand
subject matter through enjoyable learning
experiences. In line with this perspective, the
findings of this study show that the
experimental class achieved a mean post-test
score of 81.60, indicating that the Game-Based
Learning (GBL) model contributed to
improved student learning outcomes. This
finding suggests that both conceptual
understanding and active student participation
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in learning can be enhanced through the
implementation of the GBL approach.

Numerous studies have shown that GBL
improves student motivation, engagement,
and learning outcomes. It also promotes
critical thinking and collaboration while
establishing a fun and engaging learning
atmosphere. However, the majority of existing
studies primarily focus on improving learning
outcomes in general and have not thoroughly
examined how GBL affects student
engagement, including aspects such as
enthusiasm, communication, and the ability to
articulate ideas. In fact, learning engagement
is a key factor in determining the effectiveness
of the learning process. Therefore, further
research is needed to comprehensively
examine the impact of GBL on student
engagement.

This study examines the implementation
of the Game-Based Learning (GBL) approach
and its effect on the engagement of fourth-
grade elementary school students in Natural
and Social Sciences (IPAS) learning. GBL was
selected because it is enjoyable, interactive,
and capable of promoting active student
participation through game-based instructional
activities. The novelty of this study lies in the
integration of the Wordwall digital platform in
implementing the GBL model. Through
Wordwall, teachers can design engaging
educational games that align with learning
objectives. This study aims to compare the
learning activities of students in classrooms
that implement expository learning with those
that apply GBL supported by Wordwall.
Furthermore, this study contributes to the
existing body of literature by integrating
Game-Based Learning (GBL) with the
Wordwall digital platform as an innovative
approach to enhancing student engagement in
elementary integrated science learning.

METHOD
Research Design and Procedures

This study employed a quasi-
experimental design using a posttest-only
control group to examine the effect of Game-
Based Learning (GBL) on students’
engagement in Natural and Social Sciences
(IPAS). This design was used to examine the
influence of the independent variable on the
dependent variable in a natural classroom
setting (Zyra et al., (2022).

A quasi-experimental design was
selected because random assignment was not
feasible in the school setting. This design
involves two groups, one receiving treatment
and the other serving as a control group.
Ibrahim et al., (2018) The experimental group
received instruction using the Game-Based
Learning model supported by the Wordwall
platform, while the control group received
conventional instruction. While the other
group does not receive treatment (X), the first
group does. The experimental group received
instruction using the Game-Based Learning
model supported by the Wordwall platform,
while the control group received conventional
instruction. While the other group does not
receive treatment (X), the first group does. The
experimental group is the one that receives the
treatment, whereas the control group is the one
that does not. The following is a description of
the research design Posttest-Only Control
Design (Khotimah & Kuswandi, 2019).

Based on the research design above, it
can be concluded that this quasi-experimental
research in the form of a posttest only control
design emphasizes the comparison of
treatment between the two groups, namely the
experimental group and the control group,
where the experimental group is the group
given special treatment (as an independent
variable), while the control group does not
receive special treatment (as a dependent
variable).

The data collection procedure in this
study was carried out in two stages in the
experimental and control classes, namely the
treatment and posttest stages which were
carried out systematically and sequentially. In
the treatment stage, the experimental class was
given treatment in the form of the application
of the Game Based Learning (GBL) learning
model in Natural and Social Sciences (IPAS)
learning for two meetings, while the control
class also carried out IPAS learning in the
same number of meetings but without using
the GBL learning model. Furthermore, in the
posttest stage, data collection was carried out
by filling out an observation sheet by observers
after the treatment process was completed in
both classes. The filling out of the observation
sheet was based on the results of observations
of student learning activity during the IPAS
learning process.
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Population and Sample

The population in this study was all
students at the UPTD of SD Negeri 28 Pare-
pare, with a total of 387 students. The sample
is a portion of the population taken using a
specific method and capable of representing
the characteristics of the population. The
sampling technique used in this study wasnon-
probabilitySampling in the form of purposive
sampling. According to Sugiyono (2019),
purposive sampling is a sampling technique
used to determine samples for specific reasons
or considerations. This technique is carried out
based on consideration of certain criteria that
have been determined by the researcher. The
sample in this study was all fourth-grade
students, both IV1 and IV2.

The researcher's consideration in
choosing a sampling technique in the form of
purposive sampling, which is in accordance
with initial observations through interviews
with  homeroom teachers and direct
observation of the learning process, it was
found that from the two study groups in class
IV of UPTD SD Negeri 28 Pare-pare,
problems were found regarding the low
learning activity of students in Natural and
Social Sciences (IPAS) learning in classes IV1
and IV2. The total number of students in
classes IV1 and IV2 is 59 students. Class IV1
has 29 students consisting of 15 male students
and 14 female students, while class IV2 has 30
students consisting of 15 male students and 15
female students.

Instrument and Data Analysis

The data collection instruments in this
study used complementary observation and
documentation techniques. Observation is a
data collection technique carried out through
direct observation of the objects being studied
in the field. Referring to Apriyanti et al. (2019),
observation was used to obtain data regarding
student learning activity in Natural and Social
Sciences (IPAS) learning. The observation was

carried out using an observation sheet that had
been prepared based on a four-point Likert
scale, consisting of positive and negative
statements with the categories of very good
(worth 4, good worth 3, quite good worth 2,
and poor worth 1, as stated by Taluke et al.
(2019). In addition to  observation,
documentation techniques were also used to
complete the research data in the form of
supporting information such as student data, a
list of fourth-grade student names, and
documentation in the form of photos and
videos during the learning process

The data analysis technique in this study
uses descriptive and inferential statistics.
Descriptive statistics are used to describe
student learning activity data through mean,
median, mode, range, standard deviation, and
variance values as well as assessment scale
grouping. Meanwhile, inferential statistics are
used to test the hypothesis regarding the
influence of the Game Based Learning (GBL)
model by first conducting prerequisite tests in
the form of normality tests (Kolmogorov-
Smirnov) and homogeneity tests (Levene Test)
using SPSS version 27. Furthermore,
hypothesis testing 1is carried out with
Independent Samples T-Test at a significance
level of 0.05, with the criteria if the sig value <
0.05 then HO is rejected and H1 is accepted,
and vice versa if sig > 0.05 then HO is accepted

RESULTS AND DISCUSSION

Student Learning Engagement

Descriptive statistical analysis
techniques were used to calculate the data. The
purpose of the descriptive statistical analysis
was to determine and review the level of
student learning engagement using the Game-
Based Learning model in science lessons in
grade IV of the UPTD of SD Negeri 28 Pare-
pare. The categories of student learning
engagement can be seen in the following table
2.

Table 2. Learning Engagement Categories of Experimental Class Students

Value Interval Number of Students Description
40 - 48 15 Very high
33-39 13 High
2632 2 Moderate
19-25 0 Low
12-18 0 Very Low
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Table 3. Category of Student Learning Engagement in Control Class

Value Interval Number of Students Description
40 - 48 1 Very high
33-39 2 High
26— 32 16 Moderate
19-25 10 Low
12-18 0 Very Low
The descriptive statistical results also experimental  class  reflects  increased

showed differences in mean scores between the
experimental and control classes. The
distribution of student engagement levels
based on descriptive statistical analysis in both
groups is presented in Table 2 and Table 3. The
experimental class obtained a mean score of
40.40, while the control class obtained a mean
score of 27.62. The median and mode values in
the experimental class were also higher than
those in the control class. These findings show
that implementing Game-Based Learning
improve student engagement in learning
activities. The higher mean score in the

participation, interaction, and involvement in
learning. Students in the experimental class
actively participated in discussions, responded
to questions, and engaged in collaborative
activities. These findings suggest that Game-
Based Learning creates a more interactive
learning environment that promotes active
participation.

The table below presents the
descriptive statistics of students’ post-treatment
learning activity scores in Grade IV at UPTD
SD Negeri 28 Pare-pare for both the
experimental and control classes in table 4.

Table 4. Differences in the Description of Student Learning Activity Data

Descriptive Analysis Experimental Class Control Class
Number of Samples 30 29
Mean 40.40 27.62
Median 39.50 26
Mode 39 25
Range 16 20
Standard Deviation 4.03 4.71
Maximum 48 40
Minimum 32 20
The histogram below presents the engagement scores toward higher levels in the

comparison of learning activity levels between
students in the experimental class and those in
the control class in figure 1.

The experimental class outperformed the
control class. The experimental class achieved
higher central tendency values than the control
class. The mean, median, and mode of the
experimental class were 40.40, 39.50, and 39,
respectively, all of which were higher than
those of the control class. The standard
deviation of 4.03 indicates that student
engagement scores in the experimental class
were relatively consistent, while the range of
16 reflects a moderate spread of data. The
highest score obtained was 48, and the lowest
was 32. Furthermore, Figure 1 illustrates a
clear shift in the distribution of student

experimental group compared to the control
group. This pattern indicates that the
implementation of the Game-Based Learning
(GBL) model effectively increased overall
student engagement. In contrast, the control
group demonstrates lower central tendency
values and a wider variability, suggesting less
consistent and lower engagement levels

The results of the descriptive statistical
analysis indicate that the average student
learning engagement score in the experimental
class was higher than that of the control group.
Thus, it can be said that students who were
taught using GBL in science classes performed
different levels of learning engagement. These
findings are consistent with previous research,
which suggests that the use of GBL can
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enhance students’ learning engagement, as
evidenced in a study involving Grade XI
students at SMKN 1 Lembah Gumanti
(Afriani dkk., 2025).

The utilization of a Wordwall as an
interactive digital platform to implement the
GBL model is what makes this research

distinctive. Teachers can use Wordwall to
make interesting games that complement
learning goals. The purpose of this study is to
examine differences in learner engagement
between classes implementing Game-Based
Learning (GBL) supported by Wordwall and
classes without its use.

A Comparative Study of Students’ Learning Activity in Experimental and
Control Classes

60
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Figure 1. Differences in the Description of Student Learning Activity Data

Differences in Student Learning Activity

Differences in students’ learning activity
between the experimental and control classes

Table 5. Results of the Independent Sample T-test

were analyzed using an Independent Samples t-
test with the assistance of SPSS, in table 5.

Levene’s Test for

Equality of Variances

t-test for Equality of Means

. Sig. (2-
F Sig. t df tailed)
Student Learning .
Activity Equal variances
assumed 0,461 0,500 11,201 57 0,001
The findings of this study indicate that also revealed a statistically significant

the implementation of Game-Based Learning
(GBL) supported by Wordwall improved
student engagement in Natural and Social
Sciences (IPAS) learning. The descriptive
analysis showed that most students in the
experimental class were categorized in the very
high and high engagement levels, while the
majority of students in the control class were
categorized in the moderate and low levels. In
addition, the experimental class achieved a
higher mean score (40.40) compared to the
control class (27.62). The inferential analysis

difference between the two groups, indicating
that students taught using the Game-Based
Learning model demonstrated higher
engagement.

To complement the inferential results,
the effect size was calculated using Cohen’s d.
The result showed a very large effect size (d =
2.92), indicating that the implementation of
Game-Based Learning (GBL) supported by
Wordwall had a strong practical impact on
student engagement. This suggests that the
difference between the two groups is not only
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statistically significant but also practically
meaningful.

The data from the statistical analysis
above is a conclusion based on the results of
the hypothesis test through Independent Samples
T-Test, a significance value (2-tailed) of 0.000
was obtained, which is smaller than 0.05, and
avalue of 11.201, which is greater than (2.002).
Thus, Hy is rejected and H; is accepted. These
results indicate that there is a significant
influence on student learning activity between
groups taught using the modelGame Based
Learning(GBL) and groups that do not use this
model in science learning.

These results suggest that Game-Based
Learning creates learning environments that
encourage active participation, collaboration,
and interaction during the learning process.

Discussion

The findings of this study indicate that
the implementation of Game-Based Learning
(GBL) supported by Wordwall improved
student engagement in Natural and Social
Sciences (IPAS) learning. The descriptive
analysis showed that most students in the
experimental class were categorized in the very
high and high engagement levels, while the
majority of students in the control class were
categorized in the moderate and low levels. In
addition, the experimental class achieved a
higher mean score (40.40) compared to the
control class (27.62). The inferential analysis
also revealed a statistically significant
difference between the two groups, indicating
that students taught using the Game-Based
Learning model demonstrated  higher
engagement. These results suggest that Game-
Based Learning creates learning environments
that encourage active participation,
collaboration, and interaction during the
learning process.

The increased engagement observed in
the experimental class can be explained
through constructivist learning theory, which
emphasizes that students actively construct
knowledge through meaningful experiences.
The Game-Based Learning model allows
students to interact directly with learning
materials through challenges, discussions, and
collaborative  activities. Students  are
encouraged to participate actively in solving
problems and completing game-based tasks.
This process promotes active learning and
reduces passive behavior commonly observed

in teacher-centered instruction. As a result,
students become more involved in learning
activities and demonstrate higher engagement.

From the perspective of student
engagement theory, learning is more effective
when students are behaviorally, emotionally,
and cognitively involved. The implementation
of Game-Based Learning supported by
Wordwall facilitates behavioral engagement
through participation in interactive game
activities. Emotional engagement is reflected
in students’ enthusiasm and motivation during
learning. Cognitive engagement occurs when
students actively solve problems and respond
to questions within the game-based activities.
The use of Wordwall provides interactive
features that encourage students to participate

actively, thereby increasing engagement
during learning.
The findings of this study are

consistent with previous research indicating
that Game-Based Learning can improve
student engagement. Afriani et al. (2025)
reported that the implementation of Game-
Based Learning significantly increased
students’ learning engagement. Students in the
experimental class showed higher participation
compared to those in the control class.
Similarly, Kumar et al. (2024) found that
students were more enthusiastic and actively
involved in learning activities when game-
based learning was implemented. Students
participated more actively in discussions and
responded more quickly to questions.
Furthermore, Kembau et al. (2023) reported
that Game-Based Learning improved student
participation and learning outcomes. These
findings support the present study, which
demonstrates that Game-Based Learning
enhances student engagement.

The novelty of this study lies in the
integration of Game-Based Learning with the
Wordwall digital platform in elementary IPAS
learning. Wordwall supports the
implementation of game-based activities by
providing interactive features aligned with
learning objectives. Students participate in
interactive  games, receive immediate
feedback, and collaborate with peers. This
integration creates a more engaging learning
environment that promotes active
participation. The use of Wordwall strengthens
the effectiveness of Game-Based Learning by
providing structured and interactive learning
activities. The integration of digital learning
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platforms in game-based instruction has been
shown to enhance interaction, feedback, and
learning motivation (Sung & Hwang, 2018;
Zainuddin et al., 2020).

However, this study has several
limitations. The sample size was limited to two
classes in one school, which may limit the
generalizability of the findings. In addition,
this study focused only on student engagement
without examining other variables such as
learning outcomes or motivation. The duration
of the intervention was also relatively short,
which may not fully capture the long-term
impact of Game-Based Learning. Future
research is recommended to involve larger
samples, longer implementation periods, and
additional variables to provide more
comprehensive findings.

Despite these limitations, this study
has important theoretical and practical
implications. Theoretically, the findings
support constructivist and student engagement
theories by demonstrating that interactive
learning  approaches increase  student
engagement. Practically, the results suggest
that teachers should implement Game-Based
Learning supported by digital platforms such
as Wordwall to create more engaging and
student-centered learning environments.

CONCLUSION DAN SUGGESTIONS

This study demonstrates that the
integration of Game-Based Learning (GBL)
supported by Wordwall significantly enhances
students’ engagement in IPAS Ilearning
compared to conventional instruction. The
findings indicate that the improvement in
student engagement is not merely a statistical
outcome, but reflects a meaningful learning
process in which students become more
actively involved cognitively, emotionally,
and behaviorally through interactive, game-
based activities. This suggests that the
effectiveness of GBL is strengthened by the
use of digital platforms such as Wordwall,
which facilitate structured interaction,
immediate feedback, and collaborative
learning experiences.

From a theoretical perspective, these
results support constructivist learning theory
and student engagement theory by showing
that learning becomes more effective when
students actively construct knowledge through
meaningful and interactive experiences. The

study also synthesizes prior findings by
confirming  that digital  game-based
environments consistently promote higher
engagement across different educational
contexts.

The scientific contribution of this study
lies in providing empirical evidence of the
effectiveness of combining Game-Based
Learning with the Wordwall platform in
elementary IPAS learning, particularly in the
Indonesian context. This study extends
existing literature by demonstrating that
digital game-based integration not only
improves engagement levels but also
strengthens the quality of learning interaction
in primary education settings. Teachers are
recommended to systematically integrate
structured Game-Based Learning (GBL)
activities supported by digital platforms such
as Wordwall, as the findings of this study
indicate that this approach significantly
enhances students’ learning engagement and
promotes more active, interactive, and
student-centered learning environments.
Schools are encouraged to strengthen their
digital learning infrastructure and provide
adequate technological support to facilitate
the effective implementation of innovative
and interactive instructional strategies,
including the use of Wordwall in classroom
practice. Furthermore, future researchers are
suggested to examine the long-term effects of
GBL supported by digital platforms and to
include additional variables such as student
motivation, academic achievement, and
cognitive outcomes, while also expanding the
sample size and duration of the intervention to
obtain more comprehensive and generalizable
findings.
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