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ABSTRACT

This research aims to examine the role of gamification in increasing the cognitive engagement of
elementary school students in grades 4-6 in general learning contexts. Using a systematic literature
review approach, this research analyzes various studies from indexed journals that discuss the impact of
gamification elements, such as points, leaderboards, and challenges, on student motivation and
engagement. The review results show that gamification consistently increases cognitive engagement,
primarily through increasing intrinsic motivation and adapting to students' learning styles. In addition,
teachers play an important role in the successful implementation of gamification in the classroom.
However, these findings also demonstrate the limitations of the Indonesian educational context and the
lack of longitudinal research on the long-term effects of gamification. Therefore, further research is
needed to assess the effectiveness of gamification in the long term and in national educational contexts.
Practical implications of this research include the integration of gamification in curriculum and teacher
training for more effective implementation. This research makes a significant contribution to the
understanding of how gamification can be applied to improve the quality of learning at the primary
school level.

Keywords: Gamification, cognitive engagement, basic education, systematic literature review, intrinsic
motivation, personalized learning

ABSTRAK

Penelitian ini bertujuan untuk mengkaji peran gamifikasi dalam meningkatkan keterlibatan kognitif siswa
kelas 4-6 SD dalam konteks pembelajaran umum. Menggunakan pendekatan systematic literature
review, penelitian ini menganalisis berbagai studi dari jurnal terindeks yang membahas dampak
elemen-elemen gamifikasi, seperti poin, leaderboards, dan challenges, terhadap motivasi dan
keterlibatan siswa. Hasil tinjauan menunjukkan bahwa gamifikasi secara konsisten meningkatkan
keterlibatan kognitif, terutama melalui peningkatan motivasi intrinsik dan adaptasi terhadap gaya
belajar siswa. Selain itu, guru memegang peran penting dalam kesuksesan penerapan gamifikasi di
kelas. Namun, temuan ini juga menunjukkan keterbatasan pada konteks pendidikan Indonesia dan
kurangnya penelitian longitudinal tentang efek jangka panjang gamifikasi. Oleh karena itu, penelitian
lebih lanjut diperlukan untuk menilai efektivitas gamifikasi dalam jangka panjang dan dalam konteks
pendidikan nasional. Implikasi praktis dari penelitian ini mencakup integrasi gamifikasi dalam kurikulum
dan pelatihan guru untuk penerapan yang lebih efektif. Penelitian ini memberikan kontribusi yang
signifikan terhadap pemahaman tentang bagaimana gamifikasi dapat diterapkan untuk meningkatkan
kualitas pembelajaran di tingkat sekolah dasar.

Kata kunci: Gamifikasi, keterlibatan kognitif, pendidikan dasar, systematic literature review, motivasi
intrinsik, personalisasi pembelajaran

1. Introduction
In the world of modern education, maintaining student engagement is a crucial
challenge faced by educators, especially at the primary education level. Student engagement is
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a complex concept, encompassing cognitive, emotional, and behavioral dimensions, and is
closely linked to academic success and the development of critical thinking, analytical, and
problem-solving skills. This is especially important for students aged 9-12 years, who are
experiencing a transition to a more complex cognitive stage, as explained in Piaget's theory of
cognitive development (Erneling, 2012; Arwin et al., 2022). Research shows that active
participation in learning activities is associated with improved academic outcomes and mastery
of social skills, further emphasizing the importance of encouraging engagement in the
classroom (Abidin, 2023; Marinda, 2020). However, educators often face a decline in student
motivation and engagement over time, especially when teaching methods are perceived as
monotonous or less interactive. This disinvolvement can have negative impacts, including
decreasing learning outcomes and increasing dissatisfaction with the educational process
(Hakim, 2023; Susilaningsih et al., 2019). Therefore, it is critical for educators to explore
innovative approaches that can increase student engagement. One approach that is gaining
popularity in educational settings is gamification, which involves applying game elements to
non-game contexts to increase motivation and engagement (Abidin, 2023; Kilag et al., 2022).
Elements often used in gamification include reward systems, leaderboards, and challenges,
which exploit students' competitive instincts and desire for achievement to create a more
interactive and enjoyable learning environment (Hakim, 2023; Abidin, 2023).

The application of gamification in education has been widely studied, especially at the
higher education level, where it has been proven to be able to create a more dynamic and
interesting learning atmosphere (Hakim, 2023; Kilag et al., 2022). However, its implementation
at the elementary school level, especially for students in grades 4-6, still requires further
research considering the unique cognitive and social development characteristics of this age
group. At this stage, students are in the concrete operational phase of cognitive development,
where they are starting to think logically but still need concrete experience to understand
abstract concepts (Erneling, 2012; Arwin et al., 2022). Research shows that gamification can
effectively increase cognitive engagement, which includes students' mental involvement during
the learning process, including in problem solving and critical reflection (Abidin, 2023;
Marinda, 2020). Despite its great potential, existing literature tends to emphasize affective and
behavioral involvement more than cognitive involvement, indicating a research gap that needs
to be explored further (Hakim, 2023; Abidin, 2023). In conclusion, the challenges in maintaining
student engagement at the primary education level are significant, but innovative strategies
such as gamification offer promising opportunities to increase students' cognitive engagement.
As educators continue to strive to create more interactive and meaningful learning
experiences, more research is needed to understand the specific impact of gamification on
cognitive engagement in elementary school settings, especially for students in the critical
developmental phases of grades 4-6.

Although the existing literature has documented the various benefits of gamification in
increasing student engagement generally, studies specifically exploring the impact of
gamification on the cognitive engagement of students in grades 4-6 are limited. Most studies
focus on higher education or secondary school, and only a few explore the primary education
context. In addition, students' cognitive engagement—which includes critical thinking skills,
conceptual understanding, and problem solving—has received less attention in previous
studies. Cognitive engagement is very important at the basic education level because at this
stage, students are forming the foundations of thinking that will be used in ITnext level of
education. Given the gaps in the literature, this study seeks to answer important questions:
How does gamification affect the cognitive engagement of students in grades 4-6 in the
context of general learning? Thus, this research is expected to provide a deeper understanding
of the influence of gamification on the cognitive dimension of student involvement in learning.

The urgency of this research arises from the fact that basic education is the foundation
for kekestudents' academic and social development in the future. At this level, students'
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cognitive engagement is essential to ensure that they are not only emotionally or behaviorally
engaged, but also truly understand the material being taught. In an increasingly
technology-driven global context, it is important for education systems to adapt to new
teaching methods that can facilitate student engagement more effectively. In addition, the
gamification approach offers great potential for solving educational challenges in the digital
era, especially among the younger generation who tend to be more responsive to technology
and game mechanisms. This research is very important to determine whether the gamification
approach is able to meet these demands, especially at the basic education level where
students' cognitive foundations are being built. Furthermore, gamification is not just about
delighting students, but also about how to create an interactive and meaningful learning
environment where students can develop critical thinking skills, decision making, and analytical
abilities that will help them in the future. Therefore, this research can be has made significant
contributions not only to the field of basic education, but also to educational policies that focus
on the application of technology and innovation in the classroom.
This research aims to:

1. Identify literature that has empirically examined the application of gamification in
grades 4-6 in general education contexts.

2. Exploring the influence of gamification elements, such as rewards, challenges, and
leaderboards on students' cognitive engagement in grades 4-6 elementary school.

3. Analyze factors that mediate or moderate the relationship between gamification and
cognitive engagement, such as student learning styles, class characteristics, and
gamification implementation design.

4. Fills the research gap related to cognitive engagement in the gamification literature
which previously emphasized more on emotional engagement and student behavior.
By achieving these objectives, it is hoped that this research can make a real

contribution to the existing literature and provide best practice practices) for educators who
want to apply gamification in elementary school student learning. This research will provide
new insights into how gamification approaches can be adapted to optimize the cognitive
engagement of elementary school students, especially in general learning contexts in grades
4-6. This is not only important for educators iwant to develop innovative learning strategies,
but also for educational policy makers who seek to introduce technology and innovation in the
basic education curriculum. This research also contributes to the broader literature on
gamification, cognitive engagement, and experience-based learning at the primary education
level.

2. Methods

2.1. Research Design

This research uses a systematic literature review approach, where we filter and assess
the quality of literature relevant topic gamification and cognitive engagement of students in
grades 4-6 elementary school. This approach was carried out following PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to ensure transparency
and reliability in the literature screening process.

2.2. Inclusion and Exclusion Criteria
® Inclusion: Studies published between 2013-2024, empirically based articles,
experiments, or reviews that focus on gamification and engagement of
elementary school students (grades 4-6), with a focus on general learning.
® Exclusions: Studies published before 2013, theoretical articles lacking empirical
data, or studies not relevant to the 4-6 grade context.
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2.3. Data source

Databases used to collect literature include Scopus, Web of Science, ERIC, and Google
Scholar. Keywords used include “gamification”, “student engagement”, “cognitive engagement”,
“elementary education”, and “grades 4-6".

e Screening Process: After identifying suitable articles, further filtering is carried out
based on abstract and full-text relevance. Studies that did not meet the criteria were
immediately excluded from the analysis.

e Data Analysis: Articles Eligible participants were analyzed using a qualitative approach
with the aim of identifying general patterns, research gaps, and main results relevant
to the research questions. Each study was coded based on the gamification elements

used, classroom context, as well as cognitive engagement outcomes.

3. Results

3.1. Characteristics of Selected Studies

From the literature screening carried out, Identified 50 articles that meet the inclusion
criteria. These studies cover various contexts of the use of gamification in general learning,
both through digital platforms and traditional strategies in the classroom.

3.2. The Most Effective Gamification Elements

Based on the analysis, it was found that rewards and challenges are the two elements
most frequently used in gamification. These elements consistently increase students' cognitive
engagement through increased motivation to solve problems and participate in learning
activities.

3.3. The Impact of Gamification on Cognitive Engagement

Studies show that gamification can significantly increase cognitive engagement,
particularly in problem-solving abilities and concept understanding. Students in grades 4-6 who
participated in gamification activities were more motivated to engage in active and reflective
learning compared to students who were not exposed to gamification.

3.4. Variation in Effectiveness Based on Context

The effectiveness of gamification appears to be greater in students with a kinesthetic
learning style who tend to respond better to challenge-based activities and interactive tasks.
However, students with a visual learning style also showed improvements in understanding the
material when visual elements were used in gamification.

4. Discussion

4.1. The Relationship between Research Results and Student Cognitive Engagement

This research aims to understand how gamification influences the cognitive
engagement of students in grades 4-6 in a general learning context. Cognitive engagement
refers to the process in which students are mentally engaged in learning activities through
critical thinking, problem solving, and decision making. Based on the results of the literature
analysis that has been carried out, there are several important findings that are relevant to the
research question posed: How does gamification affect the cognitive engagement of students
in grades 4-6 in a general learning context?

The main findings from the literature that have been reviewed show that gamification
is able to increase students' cognitive engagement through several mechanisms, including:

1. Reward System Use and Cognitive Engagement.

Implementation of reward systems, particularly through gamification elements such as
points, badges, and trophies, has been shown to increase students' intrinsic motivation,
especially in grades 4-6. This is in line with self-determination theory which states that intrinsic
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motivation develops when individuals feel they have autonomy in their actions (Goswami,
2017). Reward systems not only provide external validation, but also foster a sense of
accomplishment that is important for engaging students in demanding cognitive tasks, such as
solving complex mathematical problems and abstract scientific concepts (Najjar & Salhab,
2022; Lewis et al., 2016 ).

Research shows that gamification can increase cognitive engagement by making
learning more interactive and fun. For example, a study highlights that gamified learning
environments promote behavioral, emotional, and cognitive engagement among students,
thereby reducing cognitive load and improving the overall learning experience (Topu, 2023).
Additionally, the integration of game elements has been shown to have a positive impact on
students' attitudes towards learning, which is critical for maintaining high levels of cognitive
engagement (Thongmak, 2018). This is especially relevant in educational contexts where
sustained engagement is required to master challenging content. Furthermore, the
effectiveness of reward systems in promoting cognitive engagement is supported by findings
suggesting that direct rewards can increase intrinsic motivation by creating a connection
between activities and outcomes achieved (Woolley & Fishbach, 2018). This suggests that
when students receive recognition for their efforts in a timely manner, they are more likely to
persist in their learning efforts, thereby achieving their educational goals. Additionally,
perceptions of fairness in reward distribution are critical; research shows that when students
feel that rewards are distributed fairly, their intrinsic motivation and creativity increase
significantly (Saether, 2020). In conclusion, evidence supports the idea that reward systems,
particularly those incorporating elements of gamification, are effective in increasing students'
intrinsic motivation and cognitive engagement. It is critical to create a learning environment
where students are motivated to tackle complex tasks and achieve their learning goals.

2. Challenges and Development of Critical Thinking Skills

The integration of gamification elements, such as puzzles and multilevel missions, has
been proven to improve students' critical thinking skills, especially among students aged 9-12
years who are at the concrete operational stage in their cognitive development. At this stage,
students begin to think logically, but often require visual aids or manipulatives to facilitate their
understanding (Lorenzo & Sanchez-Martinez, 2022). Gamification provides structured and
progressive challenges, which force students to solve problems creatively and innovatively,
thereby honing their critical thinking skills (Alsadoon, 2023; Kim & Castelli, 2021). Research
shows that when students are engaged in gamification-based learning environments, they are
more likely to think deeply about the tasks assigned to them, which in turn increases their
cognitive engagement (Daramola, 2022; Huang & Yeh, 2017). The effectiveness of gamification
in promoting cognitive engagement can be attributed to its ability to create an interactive
learning atmosphere that motivates students to participate actively. For example, gamification
strategies have been linked to increased student motivation and engagement, as evidenced by
research showing statistically significant improvements in these areas in students who were
exposed to gamified learning compared to those who were not (Alsadoon, 2023; Zainuddin,
2023). Additionally, gamification elements such as narratives, progressions, and challenges
have not only proven effective in increasing cognitive engagement, but also in emotional and
social learning outcomes, making them more effective than traditional educational methods
(Najjar & Salhab, 2022; Dichev & Dicheva, 2017) .

Furthermore, certain gamification activities, such as escape rooms and puzzle-solving
tasks, have been identified as particularly effective in promoting critical thinking. These
activities require students to collaborate, manage their knowledge, and solve complex
problems within certain time constraints, thereby strengthening their cognitive skills (Sanchez
et al., 2022; Huang & Yeh, 2017). The structured nature of these challenges aligns well with the
developmental needs of students in this age group, allowing them to engage with content
meaningfully while developing essential problem-solving skills (Heliawati et al., 2022; Coughlin,
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2023). In conclusion, applying gamification in an educational context not only improves
students' critical thinking skills, but also significantly increases their cognitive engagement. The
structured challenges in a gamification-based learning environment encourage students to
think critically and creatively, thereby preparing them for more complex problem-solving tasks
in their academic journey.

3. Leaderboards and Healthy Competition to Spur Cognitive Engagement

The integration of leaderboards in educational settings has been proven to encourage
healthy competition among students, especially those in grades 4-6, who are at a crucial stage
of social development. This competitive environment can significantly increase cognitive
engagement, as students are motivated to improve their performance by comparing their
results with their peers. Research shows that when students know their position on the
leaderboard, they tend to put more effort into assignments that require logical and analytical
thinking, thereby deepening their understanding of the material (Iskrenovic-Momcilovic, 2020;
Adkins-Jablonsky et al., 2021) . Leaderboards not only serve as a motivational tool but also as
an assessment instrument that provides insight into students' understanding of the subject
matter. For example, several studies show that gamification strategies, including the use of
leaderboards, can transform traditional learning environments into more dynamic and
enjoyable experiences. This transformation encourages students to more actively engage with
the content, as they seek to improve their rankings (Rincon-Flores & Santos-Guevara, 2021;
Adkins-Jablonsky et al., 2021). The competitive nature of these leaderboards can also stimulate
students to explore deeper concepts and seek a deeper understanding of the subject matter,
which is important for cognitive development (Fischer et al., 2018).

Furthermore, the use of quiz-enriched learning platforms, such as Kahoot!, has been
shown to improve the quality of student learning by encouraging engagement and motivation.
The platform creates a fun and enjoyable atmosphere that increases knowledge retention and
encourages students to actively participate in their learning process (Iskrenovic-Momcilovic,
2020; Adkins-Jablonsky et al., 2021). The competitive elements inherent in these systems, such
as earning points and rising rankings on leaderboards, have been shown to significantly
increase student engagement and motivation, ultimately contributing to better academic
outcomes (Rincon-Flores & Santos-Guevara, 2021; Adkins -Jablonsky et al.,, 2021). In
conclusion, strategic implementation of leaderboards in educational contexts can effectively
increase cognitive engagement among students. By encouraging a healthy competitive
environment, educators can motivate students to develop their analytical skills and deepen
their understanding of subject matter, ultimately leading to a more effective learning
experience.

4. Personalization and Customization of Learning Styles through Gamification

The integration of gamification elements in education has been shown to significantly
increase the personalization of the learning experience, allowing students to interact with
course material according to their individual learning pace and preferences. This
personalization is critical in encouraging cognitive engagement, as it allows students to choose
challenges that suit their unique learning styles, thereby encouraging deeper analytical
thinking without the pressure that often occurs in traditional educational methods. Research
shows that gamification is effective in meeting diverse learning needs. For example, Hussein et
al. highlighted the positive impact of gamification on skill development among students with
special needs, emphasizing the role of gamification in improving cognitive and personal skills
through customized learning experiences (Hussein et al., 2023). Similarly, Davis et al. found that
students appreciated the personalized nature of gamification-based courses, which allowed
them to track progress and engage in fun learning activities (Davis et al., 2018). This is in line
with Kocakoyun and Ozdamli's statement that gamification creates an effective learning
environment by combining motivational components that are appropriate to the user
experience (Kocakoyun & Ozdamli, 2018).
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Additionally, gamification's ability to encourage a sense of autonomy among students
is also important. Park et al. discusses how gamification environments empower students to
actively participate and take control of their learning experiences, which increases their
motivation and engagement (Park et al., 2021). Hiirsen and Bas also support this view, noting
that gamification positively influences students' motivation in science education, reinforcing
the idea that personalized learning approaches can improve educational outcomes (Hirsen &
Bas, 2019). The literature also suggests that gamification can reduce the isolation felt by some
students in conventional educational settings. For example, Suryatama points out that
gamification allows for personalized feedback and flexible learning pacing, which is especially
beneficial for students who struggle with traditional teaching methods (Suryatama, 2023). This
adaptability is important in creating an inclusive learning environment that caters to a variety
of learning styles and preferences.

Overall, personalization and adaptation of learning styles through gamification not only
increases student engagement but also encourages deeper cognitive skills by enabling them to
navigate their educational journey in a way that suits individual needs. Evidence from various
studies emphasizes the transformational potential of gamification in education, making it a
valuable tool in modern pedagogical practice. These findings are in accordance with the
research objective, namely to analyze the factors that mediate or moderate the relationship
between gamification and cognitive engagement. A gamification design that is flexible and
adaptive to students' learning styles allows them to be more mentally involved in the learning
process, because they feel the learning is more relevant and suited to their needs.

4.2. Discussion of Moderating Factors

One important contribution of this research is the identification of factors that mediate
or moderate the relationship between gamification and cognitive engagement. Based on the
results of the analysis, there are several factors that play an important role, namely:

1. Student Learning Style

The effectiveness of gamification in an educational context is greatly influenced by
students' learning styles. Research shows that students with a visual learning preference are
more effective at interacting with gamification elements that incorporate graphics and data
visualization, while those with a kinesthetic learning style benefit more from interactive and
physical activities. For example, Liew et al. found that the majority of medical students showed
a unimodal learning preference, with the kinesthetic learning style being the favorite among
some participants (Liew et al.,, 2015). However, the study also reported the presence of
significant multimodal learning styles, indicating a more complex landscape of learning
preferences (Liew et al., 2015). Additionally, Pereira et al. emphasized the importance of
aligning gamification strategies with students' learning styles to improve cognitive engagement
and performance (Pereira et al., 2019). They argue that various gamification mechanisms have
different impacts on students depending on their individual learning preferences, making it
important to implement adaptive educational interventions. This adaptability is also supported
by Li and Chu, who highlight that gamification can facilitate learning by providing external
stimuli that suit various learning styles, although they caution that such stimuli can sometimes
undermine intrinsic motivation (Li & Chu, 2020).

Hellberg's study reinforces this idea by showing that gamification can significantly
increase motivation and engagement, especially among students with active learning styles
who may have difficulty with traditional educational methods (Hellberg, 2023). This is also
supported by Siddiquei and Khalid, who explored the link between personality traits, learning
styles, and academic performance, showing that understanding these dynamics is critical to
optimizing e-learning environments (Siddiquei & Khalid, 2018). Furthermore, the VARK model,
as discussed by Paiboonsithiwong et al., categorizes learning styles into visual, auditory,
reading/writing, and kinesthetic, providing a framework for adapting gamification strategies to
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meet the needs of diverse learners (Paiboonsithiwong et al., 2016 ). In conclusion, the
integration of gamification in educational settings must consider variations in student learning
styles to maximize cognitive engagement and learning outcomes. By adapting gamification
elements to align with these learning styles, educators can create more effective and inclusive
learning experiences.

2. Classroom Characteristics and Teacher Support

Classroom characteristics, including the number of students and the quality of
teacher-student relationships, significantly influence the effectiveness of gamification in
increasing cognitive engagement among students. Research shows that effective classroom
management and supportive teacher behavior are critical to the successful implementation of
gamification strategies. For example, several studies found that positive relationships between
teachers and students create a conducive learning environment, which is essential in increasing
student motivation and engagement (Pérez-Salas et al., 2021; Parnes et al., 2020; "Relationality
and student engagement in higher education", 2023). Relational dynamics between teachers
and students enhance the learning experience, because students who feel supported are more
likely to engage cognitively with learning material ("Relationality and student engagement in
higher education", 2023; Roorda et al., 2011; Burns, 2020).

The teacher's role as an active facilitator in the gamification process is also very
important. Teachers who actively support and guide students in gamification-based learning
experiences help maintain students' focus on cognitive learning goals. Other findings show that
teacher support in the form of emotional and instructional plays an important role in
promoting deep student involvement in learning content (Parnes et al., 2020; Fitriyani, 2021;
Sinuhin, 2022). The existence of supportive relationships between teachers and students has
been associated with better academic outcomes, including higher levels of cognitive
engagement and improved performance on learning tasks (Quin, 2016; Parnes et al., 2020;
Pérez-Salas et al., 2021 ).

An effectively managed classroom environment with supportive interactions also
contributes greatly to the success of a gamification strategy. Research shows that when
teachers create an environment that encourages participation and collaboration, students are
more likely to experience increased motivation and engagement (Casimiro, 2016; Zainuddin et
al.,, 2021). The collaborative nature of gamification-based learning, combined with strong
support from teachers, can lead to increased cognitive engagement, as students feel more
connected to their peers and the learning process (Casimiro, 2016; Oktaviati & Jaharadak,
2018). In conclusion, successful implementation of gamification in the classroom is greatly
influenced by the number of students, the quality of the teacher-student relationship, and the
classroom management strategies used by the teacher. Teachers who actively facilitate
gamification-based learning experiences and build supportive relationships with students are
likely to see significant improvements in cognitive engagement and academic performance.

4.3. Research Implications

The findings from this research provide important implications for educational
practitioners, especially elementary school teachers. Gamification, if designed and
implemented appropriately, can be a highly effective tool for increasing students' cognitive
engagement. This is especially relevant in grades 4-6, where cognitive engagement is crucial in
building a student's academic foundation for the next level of education. In addition, this
research also provides new insights for curriculum developers and education policy makers,
who can consider gamification as an innovative approach in efforts to improve the quality of
learning at the elementary school level. Flexible and adaptive gamification designs also offer
opportunities to meet students' diverse learning needs, ensuring that each student can be
optimally engaged in the learning process.
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4.4. Limitations and Recommendations for Further Research

Although the findings of this study provide significant contributions, there are several
limitations that need to be considered. One of them is reliance on available literature, most of
which comes from overseas research. Further research is needed to explore the application of
gamification in the specific Indonesian educational context. In addition, more in-depth research
regarding the long-term impact of gamification on students' cognitive engagement also needs
to be carried out, especially in the context of improving academic outcomes and mastery of
critical thinking skills. Further research could also focus on developing more integrated
gamification models and the national curriculum as well assess how specific elements of
gamification, such as group-based challenges or collaborative projects, can be used to increase
cognitive engagement more effectively.

5. Conclusion
5.1. Summary of Key Findings
This research aims to examine how gamification can affect the cognitive engagement
of students in grades 4-6 in the context of general learning. Based on a systematic literature
review, some of the main findings that emerged from this research are:

1. Gamification as an Effective Tool to Increase Cognitive Engagement
Gamification has been proven to increase students' cognitive engagement through the
use of elements such as reward systems, challenges, leaderboards, and personalization
of learning styles. Students who engage in gamification activities show higher levels of
critical thinking, better motivation, and increased problem-solving abilities.

2. The Positive Effect of Gamification on Students' Intrinsic Motivation
Elements in gamification such as points, badges and levels are able to encourage
students' intrinsic motivation, so that they are more involved in the learning process
without feeling forced. This plays an important role in creating a more enjoyable
learning experience, which in turn increases students' overall cognitive engagement.

3. The Flexibility of Gamification in Catering to Various Learning Styles
The findings of this study also show that gamification can be adapted to meet a variety
of student learning styles. This is important because each student has a different way
of absorbing and understanding information. By providing choice and personalization,
gamification allows students to learn at their individual pace and preferences, thereby
increasing their cognitive engagement.

4. The Importance of Teacher Support in Implementing Gamification
In addition, support from teachers plays a crucial role in the successful implementation
of gamification in the classroom. Teachers who are active as facilitators and are able to
utilize gamification elements appropriately can help increase student focus and
engagement, especially in completing cognitively challenging tasks.

5.2. Research Limitations

Although this research makes significant contributions, there are several limitations
that need to be noted. One of the limitations is the limited literature sources that cover the
implementation of gamification in the educational context in Indonesia. Much of the literature
reviewed comes from international contexts, which may not fully represent the characteristics
and challenges of the education system in Indonesia. Therefore, further research based on
empirical data from schools in Indonesia is needed to confirm these findings. Another
limitation is the lack of assessment of the long-term effects of using gamification on students'
cognitive engagement. While much of the literature shows the positive impact of gamification
on motivation and engagement in the short term, its long-term impact on academic
achievement and critical thinking skills still needs to be further researched.
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5.3. Practical Implications for Education
Based on the findings of this research, there are several important implications for the
world of education, especially in the context of basic education in Indonesia:

1. Integrated Application of Gamification in the Curriculum
Gamification can be a very effective tool in increasing the cognitive involvement of
students in primary schools if well integrated into the curriculum. The use of
gamification elements can help students understand difficult concepts in a more
enjoyable way and motivate them to study harder.

2. Teacher Training in Implementing Gamification
Teachers play an important role in the success of gamification. Therefore, special
training is needed for teachers in designing and implementing effective gamification
elements. Teachers also need to understand how to utilize technology that supports
gamification, such as digital learning platforms, to maximize students' cognitive
engagement.

3. Development of More Adaptive Learning Content
Gamification allows personalization of the learning process, so that it can be adapted
to the needs and abilities of each student. Therefore, more adaptive
gamification-based learning content needs to be developed to support a more
individualized learning approach. This is important to ensure that all students,
including those with special needs, can be optimally involved in the learning process.

4. Increased Use of Technology in Education
Along with technological developments, the application of gamification in elementary
schools is also increasingly supported by digital devices such as tablets, computers and
interactive learning applications. Governments and schools need to invest in
technological infrastructure to enable wider and more effective implementation of
gamification in schools.

5.4. Recommendations for Future Research
Based on existing limitations, several recommendations for future research are as
follows:

1. Empirical Study in the Indonesian Education Context
Future research could focus more on the implementation of gamification in Indonesian
elementary schools to provide a deeper understanding of its impact in the national
education context. It is important to see how differences in culture and educational
systems influence the effectiveness of gamification.

2. Longitudinal Research on the Long-Term Impact of Gamification
Additionally, longitudinal research is needed that monitors the long-term impact of
gamification use on students' cognitive engagement and their academic achievement.
This kind of research can provide more comprehensive insight into whether
gamification only has a short-term positive impact or whether it can produce lasting
benefits for students' cognitive development.

3. Exploration of Gamification in Various Subjects
Gamification may have different effects on different subjects. Therefore, future
research could explore how gamification influences students' cognitive engagement in
various disciplines, such as mathematics, science, languages, and social sciences. This
will help teachers and curriculum developers understand which gamification elements
are most effective for each subject.

4. An Exploratory Study of the Most Effective Elements of Gamification
Further research could also explore the specific elements in gamification that have the
greatest impact on students' cognitive engagement. For example, are challenges more
effective than leaderboards, or is personalization of the learning experience more
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beneficial than competitive elements. This understanding can help in designing more
targeted and effective gamification.

6. References

Abidin, D. (2023). Effectiveness of educational games in improving students' cognitive and
social  skills. Al-Hijr  Journal of Adulearn World, 2(4), 294-310.
https://doi.org/10.55849/alhijr.v2i1.546

Adkins-Jablonsky, S., Shaffer, J., Morris, J., England, B., & Raut, S. (2021). A tale of two
institutions: analyzing the impact of gamified student response systems on student
anxiety in two different introductory biology courses. Cbe—Ilife Sciences Education,
20(2), arl9. https://doi.org/10.1187/cbe.20-08-0187

Alsadoon, H. (2023). The impact of gamification on student motivation and engagement: an
empirical study. Dirasat Educational Sciences, 50(2), 386-396.
https://doi.org/10.35516/edu.v50i2.255

Arwin, A., Kenedi, A., Anita, Y., & Handrianto, C. (2022). The design of covid-19 disaster
mitigation e-module for students of grades 1 in primary school..
https://doi.org/10.2991/assehr.k.220602.036

Burns, E. (2020). Factors that support high school completion: a longitudinal examination of
quality teacher-student relationships and intentions to graduate. Journal of
Adolescence, 84(1), 180-189. https://doi.org/10.1016/j.adolescence.2020.09.005

Casimiro, L. (2016). Cognitive engagement in online intercultural interactions: beyond
analytics. International Journal of Information and Education Technology, 6(6),
441-447. https://doi.org/10.7763/ijiet.2016.v6.729

Coughlin, V. (2023). Escape the room! utilizing gamification in a preceptor training workshop.
Journal for Nurses in Professional Development.
https://doi.org/10.1097/nnd.0000000000000977

Daramola, F. (2022). Gender influence on students attitude towards the use of scramble game
for learning in secondary school english language concepts in ilorin metropolis.
Indonesian Journal of Educational Research and Review, 5(1), 139-147.
https://doi.org/10.23887/ijerr.v5i1.46000

Davis, K., Sridharan, H., Koepke, L., Singh, S., & Boiko, R. (2018). Learning and engagement
in a gamified course: investigating the effects of student characteristics. Journal of
Computer Assisted Learning, 34(5), 492-503. https://doi.org/10.1111/jcal.12254

Dichev, C. and Dicheva, D. (2017). Gamifying education: what is known, what is believed and
what remains uncertain: a critical review. International Journal of Educational
Technology in Higher Education, 14(1). https://doi.org/10.1186/s41239-017-0042-5

Emeling, C. (2012). The importance of jean piaget. Philosophy of the Social Sciences, 44(4),
522-535. https://doi.org/10.1177/0048393112454994

Fischer, P., Camba, L., Ooi, S., & Chevalier, N. (2018). Supporting cognitive control through
competition and cooperation in childhood. Journal of Experimental Child Psychology,
173, 28-40. https://doi.org/10.1016/j.jecp.2018.03.011

Fitriyani, E. (2021). Teacher support and student engagement: correlation study on students of
smpn 4 rengat barat. Journal of Psychology and Instructions, 5(1), 26-32.
https://doi.org/10.23887/jpai.v5i1.37735

Goswami, [. (2017). The dynamic effect of incentives on postreward task engagement.. Journal
of Experimental Psychology General, 146(1), 1-19. https://doi.org/10.1037/xge0000206

Hakim, S. (2023). The effect of using the quizizz application on the learning outcomes of the
cognitive domain of grade v elementary school students on the animal respiratory
system. Variabel, 6(2), 127. https://doi.org/10.26737/var.v6i2.4785

Heliawati, L., Lidiawati, L., & Pursitasari, 1. (2022). Articulate storyline 3 multimedia based on
gamification to improve critical thinking skills and self-regulated learning. International
Journal of Evaluation and Research in Education (Ijere), 11(3), 1435.
https://doi.org/10.11591/ijere.v11i3.22168

397



Rizal & Syabrina EDUTECH, 1 (3) 2024: 387-400
FES S e e e e ]

Hellberg, A. (2023). The story of the hatter and the agile methods course: gamification and
game  thinking in  education. Journal = of  Pedagogical = Research.
https://doi.org/10.33902/jpr.202320130

Huang, L. and Yeh, Y. (2017). Meaningful gamification for journalism students to enhance their
critical thinking skills. International Journal of Game-Based Learning, 7(2), 47-62.
https://doi.org/10.4018/ijgbl.2017040104

Hiirsen, C. and Bas, C. (2019). Use of gamification applications in science education.
International Journal of Emerging Technologies in Learning (Ijet), 14(01), 4.
https://doi.org/10.3991/ijet.v14i01.8894

Hussein, E., Kan'an, A., Rasheed, A., Alrashed, Y., Jdaitawi, M., Abas, A., ... & Abdelmoneim,
M. (2023). Exploring the impact of gamification on skill development in special
education: a systematic review. Contemporary Educational Technology, 15(3), ep443.
https://doi.org/10.30935/cedtech/13335

Iskrenovic-Momcilovic, O. (2020). Quiz-enhanced learning in elementary school. Croatian
Journal of Education, 22(3). https://doi.org/10.15516/cje.v22i3.3620

Kilag, O., Ignacio, R., Lumando, E., Alvez, G., Abendan, C., Quifianola, N., ... & Sasan, J.
(2022). Ict integration in primary school classrooms in the time of pandemic in the light
of jean piaget's cognitive development theory. International Journal of Emerging Issues
in Early Childhood Education, 4(2), 42-54. https://doi.org/10.31098/ijeiece.v4i2.1170

Kim, J. and Castelli, D. (2021). Effects of gamification on behavioral change in education: a
meta-analysis. International Journal of Environmental Research and Public Health,
18(7), 3550. https://doi.org/10.3390/ijerph 18073550

Kocakoyun, S. and Ozdamli, F. (2018). A review of research on gamification approach in
education.. https://doi.org/10.5772/intechopen.74131

Lewis, Z., Swartz, M., & Lyons, E. (2016). What's the point?: a review of reward systems
implemented in gamification interventions. Games for Health Journal, 5(2), 93-99.
https://doi.org/10.1089/g4h.2015.0078

Li, X. and Chu, S. (2020). Exploring the effects of gamification pedagogy on children’s reading:
a mixed-method study on academic performance, reading-related mentality and
behaviors, and sustainability. British Journal of Educational Technology, 52(1),
160-178. https://doi.org/10.1111/bjet.13057

Liew, S., Sidhu, J., & Barua, A. (2015). The relationship between learning preferences (styles
and approaches) and learning outcomes among pre-clinical undergraduate medical
students. BMC Medical Education, 15(1). https://doi.org/10.1186/s12909-015-0327-0

Lorenzo, M. and Sanchez-Martinez, C. (2022). Raising ecological awareness and digital literacy
in primary school children through gamification. International Journal of Environmental
Research and Public Health, 19(3), 1149. https://doi.org/10.3390/ijerph19031149

Marinda, L. (2020). Jean Piaget's theory of cognitive development and its problems in
elementary school children. An-Nisa Journal of Women's and Islamic Studies, 13(1),
116-152. https://doi.org/10.35719/annisa.v13i1.26

Najjar, E. and Salhab, R. (2022). Position paper: gamification in the learning process.
International Journal of Online and Biomedical Engineering (Ijoe), 18(01), 148-153.
https://doi.org/10.3991/ijoe.v18101.26609

Oktaviati, R. and Jaharadak, A. (2018). The impact of using gamification in learning computer
science for students in university. International Journal of Engineering & Technology,
7(4.11), 121-125. https://doi.org/10.14419/ijet.v7i4.11.20786

Paiboonsithiwong, S., Kunanitthaworn, N., Songtrijuck, N., & Wongpakaran, N. (2016).
Learning styles, academic achievement, and mental health problems among medical
students in thailand. Journal of Educational Evaluation for Health Professions, 13, 38.
https://doi.org/10.3352/jechp.2016.13.38

Park, S., Min, K., & Kim, S. (2021). Differences in learning motivation among bartle’s player
types and measures for the delivery of sustainable gameful experiences. Sustainability,
13(16), 9121. https://doi.org/10.3390/sul3169121

398



Rizal & Syabrina EDUTECH, 1 (3) 2024: 387-400
FES S e e e e ]

Parnes, M., Suarez-Orozco, C., Osei-Twumasi, O., & Schwartz, S. (2020). Academic outcomes
among diverse community college students: what is the role of instructor relationships?.
Community College Review, 48(3), 277-302.
https://doi.org/10.1177/0091552120909908

Pereira, J., Morton, J., & Gomes, L. (2019). Exploring the coaction of motivation and learning
styles in educational gamification: a preliminary study for understanding ‘motivational
learning modes’.. https://doi.org/10.24251/hicss.2019.010

Pérez-Salas, C., Parra, V., Saez-Delgado, F., & Olivares, H. (2021). Influence of teacher-student
relationships and special educational needs on student engagement and disengagement:
a correlational study. Frontiers in Psychology, 12.
https://doi.org/10.3389/fpsyg.2021.708157

Quin, D. (2016). Longitudinal and contextual associations between teacher—student
relationships and student engagement. Review of Educational Research, 87(2), 345-387.
https://doi.org/10.3102/0034654316669434

Rincon-Flores, E. and Santos-Guevara, B. (2021). Gamification during covid-19: promoting
active learning and motivation in higher education. Australasian Journal of Educational
Technology, 37(5), 43-60. https://doi.org/10.14742/ajet. 7157

Roorda, D., Koomen, H., Spilt, J., & Oort, F. (2011). The influence of affective teacher—student
relationships on students’ school engagement and achievement. Review of Educational
Research, 81(4), 493-529. https://doi.org/10.3102/0034654311421793

Sather, E. (2020). Creativity-contingent rewards, intrinsic motivation, and creativity: the
importance of fair reward evaluation procedures. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.00974

Sanchez, S., Lambropoulos, G., & Belmonte, J. (2022). Comparing gamification models in
higher education using face-to-face and virtual escape rooms. Journal of New
Approaches in Educational Research, 11(2), 307-322.
https://doi.org/10.7821/naer.2022.7.1025

Siddiquei, N. and Khalid, R. (2018). The relationship between personality traits, learning styles
and academic

Sinuhin, A. (2022). Perceived teacher affective support and cognitive and psychological
engagement among stem students in distance learning. International Multidisciplinary
Research Journal, 4(2), 1-7. https://doi.org/10.54476/iimrj45

Suryatama, K. (2023). Unlocking the potential: exploring factors and overcoming challenges in
gamifying english literacy. Journal of English Education and Teaching, 7(4), 862-880.
https://doi.org/10.33369/ject.7.4.862-880

Susilaningsih, S., Praherdhiono, H., & Maharani, P. (2019). Analysis of learning outcomes in
different  cognitive  abilities of  students using  electronic  games..
https://doi.org/10.2991/icet-19.2019.10

Thongmak, M. (2018). Raising students’ cognitive engagement intention in a preliminary is
course using gamification., 81-95. https://doi.org/10.1007/978-3-319-99040-8 7

Topu, F. (2023). Effects of gamification on active and reflective learners' engagement and
cognitive load. Kuramsal Egitimbilim, 16(1), 41-71.
https://doi.org/10.30831/akukeg.1130771

Woolley, K. and Fishbach, A. (2018). It’s about time: earlier rewards increase intrinsic
motivation.. Journal of Personality and Social Psychology, 114(6), 877-890.
https://doi.org/10.1037/pspa0000116

Zainuddin, P. (2023). Usability of mathematics gamification among pre-diploma students.
International Journal of Academic Research in Progressive Education and
Development, 12(4). https://doi.org/10.6007/ijarped/v12-i4/19547

Zainuddin, Z., Farida, R., Keumala, C., Kurniawan, R., & Iskandar, H. (2021). Synchronous
online flip learning with formative gamification quiz: instruction during covid-19.
Interactive Technology and Smart Education, 19(2), 236-259.
https://doi.org/10.1108/itse-01-2021-0002

399



Rizal & Syabrina EDUTECH, 1 (3) 2024: 387-400
FES S e e e e ]

400



