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ABSTRACT

This paper explored the outcomes of a game-based learning initiative conducted at SD
Sugiwaras 1 Tuban, focusing on its potential to foster critical thinking, teamwork, and
problem-solving skills among elementary school students. The program incorporated
interactive games such as Estafet Sarung, Memindahkan Gelas dengan Balon, and
Estafet Karet, which promoted collaboration, creative problem-solving, and emotional
regulation. Findings from the initiative aligned with established theories of
cooperative learning, social interactionism, and self-efficacy, emphasizing the value of
playful learning activities in enhancing cognitive and social skills. The results
demonstrated the effectiveness of game-based learning in improving interpersonal
relationships, peer interactions, and social-emotional development, supporting its
integration into broader educational practices. The study highlighted the role of
scaffolding and teacher facilitation in overcoming initial challenges, illustrating the
transformative impact of theory-based interventions in real-world educational

contexts.
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I. INTRODUCTION

Critical thinking and problem-solving are increasingly recognized as
essential competencies for elementary school students because they enable
learners to analyze information, evaluate alternatives, make reasoned decisions,
and respond effectively to unfamiliar situations. Developing these competencies
from an early age is particularly important because elementary education provides
the foundation for students’ subsequent academic development and lifelong
learning. Recent research indicates that active and problem-oriented learning
approaches can support the development of higher-order thinking skills among
elementary students by encouraging them to investigate problems, generate
solutions, justify their ideas, and reflect on their learning processes (Mustofiyah &
Muhibbin, 2024; Putri et al.,, 2026). Thus, learning environments should move
beyond activities that primarily emphasize memorization and procedural
knowledge toward experiences that provide students with opportunities to think,
explore, and solve meaningful problems.

One instructional approach that offers such opportunities is game-based
learning (GBL). GBL integrates educational objectives with structured game
activities, allowing students to learn through challenges, rules, decision-making,
feedback, and interaction. A systematic review of game-based learning in primary
education found that intellectual problem-solving is among the most frequently
incorporated game elements, while empirical studies generally report positive
cognitive outcomes, although the effectiveness of GBL depends substantially on
how games are pedagogically designed and integrated into instruction (Guan et
al., 2024). Similarly, a meta-analysis involving 20 empirical studies and 1,947
participants reported a significant positive overall effect of GBL on students’
critical thinking, suggesting that appropriately designed game experiences can
provide meaningful opportunities for higher-order cognitive engagement (Mao et
al., 2022).

The relationship between educational games and problem-solving is also
supported by recent studies focusing specifically on elementary education.
Giannakoulas and Xinogalos (2024), through a systematic review of 61 studies,
found that educational games can support the development of computational
thinking and related problem-solving processes among primary school students.
More recent literature further emphasizes that effective digital game-based

learning is not determined merely by the presence of technology, but by
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pedagogical alignment, clear learning objectives, progressive scaffolding,
feedback, and student-centered activities (Hasanah et al., 2026). In the Indonesian
context, a recent systematic review of game-based learning using card and board
games also reported positive associations with critical thinking and argumentation
through collaborative discussion and problem-solving activities, while identifying
teacher capacity, instructional time, and learning-resource availability as
important implementation considerations (Yulianto & Cahyani, 2025).

Despite these promising findings, the development of critical thinking and
problem-solving among elementary students remains an important pedagogical
challenge. Students may encounter difficulties when they are required to identify
problems, consider alternative solutions, explain their reasoning, or make
decisions in unfamiliar situations. Such challenges indicate the need for learning
activities that are developmentally appropriate, engaging, collaborative, and
sufficiently challenging to stimulate students’ cognitive processes. Recent
systematic reviews of elementary education similarly highlight the importance of
active learning models that provide students with contextual problems and
opportunities to analyze, evaluate, and construct solutions rather than simply
reproduce previously learned information (Rahayu et al., 2026; Saputri et al., 2026).

SD Sugiwaras 1 Tuban, East Java, was selected as the setting for this
community service initiative because preliminary observations indicated that
students needed greater opportunities to practice problem-solving and critical
thinking through interactive learning activities. Conventional classroom activities
may provide limited space for students to experiment with alternative solutions,
collaborate with peers, and learn from unsuccessful attempts. Game-based
activities can address this need by presenting challenges in an enjoyable and
structured environment in which students are encouraged to observe, formulate
strategies, make decisions, cooperate, receive feedback, and revise their
approaches. Such characteristics are consistent with the principles of student-
centered and experiential learning and may help create a more supportive
environment for developing cognitive and social competencies.

Therefore, this community service initiative was designed to implement
game-based learning for problem-solving to enhance elementary students’ critical
thinking at SD Sugiwaras 1 Tuban. The program focused on providing students
with engaging problem-solving games that encouraged analysis, decision-making,
collaboration, creativity, and reflection. Rather than treating games merely as

entertainment, the activities were designed as pedagogical experiences in which
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students encountered challenges, developed strategies, tested possible solutions,
and reflected on the outcomes. The initiative is expected to contribute practical
insights into the use of accessible and participatory game-based activities for
strengthening critical thinking among elementary school students, particularly

within community-based educational interventions.

II. METHODOLOGY

The community service initiative at SD Sugiwaras 1 employed a
participatory and game-based learning approach to enhance elementary students'
problem-solving skills and critical thinking. The methodology focused on
structured group activities that encouraged active participation, collaboration, and
strategic thinking. The intervention involved the implementation of three
educational games tailored to the students' developmental needs: Estafet Sarung
(Sarong Relay), Memindahkan Gelas dengan Balon (Glass Transfer with Balloons),
and Estafet Karet (Rubber Band Relay).

Each game was designed to foster specific problem-solving and teamwork
skills. Estafet Sarung required students to work in teams to pass a sarong along a
line without using their hands, promoting communication, creativity, and
coordination. Memindahkan Gelas dengan Balon challenged students to move
plastic glasses using the air from inflated balloons, encouraging patience, precision,
and innovative thinking. Finally, Estafet Karet involved transferring rubber bands
from one stick to another using only a pair of chopsticks, which tested students'
fine motor skills, focus, and cooperative problem-solving.

The program was conducted over a series of sessions, with each game
introduced through clear instructions and demonstrations to ensure students
understood the objectives and rules. Teams were formed to encourage peer
interaction, and teachers acted as facilitators, providing guidance and support as
needed. Observational data were collected during the games to assess students'
problem-solving strategies, collaboration, and adaptability.

At the end of each session, a reflection period was held where students
discussed the challenges they faced and the solutions they devised during the
activities. This reflective practice aimed to help students internalize the lessons
learned and connect their experiences to real-life problem-solving scenarios.
Teachers and facilitators also provided feedback to reinforce positive behaviors

and identify areas for improvement. By incorporating these interactive and
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enjoyable activities, the methodology created an engaging learning environment
where students could develop critical thinking skills while building social bonds
and confidence.

III. RESULTS

The implementation of the game-based learning initiative at SD Sugiwaras
1 Tuban demonstrated a comprehensive approach to fostering critical thinking,
teamwork, and problem-solving skills among elementary school students. The
program was designed to address developmental challenges in a creative and
engaging manner, using games tailored to the cognitive and social capacities of
different grade levels. Each game —Estafet Sarung, Memindahkan Gelas dengan
Balon, and Estafet Karet—offered unique opportunities for students to collaborate,
strategize, and build essential interpersonal and physical skills in an enjoyable and

supportive environment.

The Estafet Sarung activity, conducted for grades 1 and 2, involved
transferring a sarung from one team member to another without breaking hand
contact. This game encouraged students to work cohesively as a team, focusing on
coordination, balance, and precision. Observations revealed that students quickly
adapted to the rules and worked together to overcome challenges, fostering a
sense of shared responsibility and mutual trust. Teachers noted that the activity
not only enhanced physical coordination but also strengthened social bonds

among peers, creating a collaborative classroom culture.

Figure 1. Estafet Sarung Game Conducted by Students of SD Sugiwaras 1 Tuban

For grades 3 and 4, the Memindahkan Gelas dengan Balon activity

emphasized creative problem-solving and effective communication. Students
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used inflated balloons to move plastic cups without directly touching them,
requiring careful breath control and precise movements. While initially
challenging, the activity prompted students to develop innovative strategies, such
as managing air pressure and adjusting their angles, to ensure the cups reached
the designated target. The activity highlighted the importance of resilience and
adaptability, as students learned from their mistakes and refined their techniques.
Teachers reported that the game significantly boosted students’ confidence and
ability to articulate their thoughts clearly during teamwork.

Figure 2. Memindahkan Bola dengan Gelas Game Conducted by students of SD

Sugiwaras 1 Tuban

The Estafet Karet activity, designed for grades 5 and 6, was particularly
effective in cultivating patience, fine motor skills, and advanced problem-solving
abilities. Students transferred rubber bands using straws, passing them along to
teammates without the use of their hands. This activity required precision, focus,
and consistent communication among team members. As the game progressed,
students demonstrated improved teamwork and coordination, developing
strategies to complete the task efficiently. Teachers observed that the activity
helped students regulate their emotions and maintain concentration under

pressure, important skills for both academic and social success.



NARATAMA: Journal of Community Engagement, Vol. 1, No. 1, 2026 27

Figure 3. Estafet Karet Game Conducted by Students of SD Sugiwaras 1 Tuban

The program produced notable social and behavioral changes. Across all
grade levels, students displayed heightened teamwork, stronger communication
skills, and a greater sense of accountability for their roles within a team. Problem-
solving abilities became evident as students assessed challenges, brainstormed
solutions, and collaboratively executed strategies. These changes extended beyond
the classroom, with parents reporting improvements in their children’s
cooperative behaviors and conflict resolution skills at home. Additionally, the
program inspired teachers to explore further integration of game-based learning
in their daily lesson plans, recognizing its potential to enhance student

engagement and learning outcomes.

Figure 4. The Winners of the Games were Receiving Door Prizes

By integrating these evidence-based strategies, the program at SD

Sugiwaras 1 Tuban achieved significant outcomes, creating an engaging learning
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environment that supported the holistic development of students. Beyond the
immediate benefits of teamwork and critical thinking, the initiative fostered long-
term skills that will serve the students in navigating more complex social and
academic challenges. The program’s success also serves as a model for similar
educational settings, demonstrating the transformative power of game-based

learning in fostering cognitive, emotional, and social growth.
IV. DISCUSSION

The outcomes of the game-based learning initiative at SD Sugiwaras 1
Tuban indicate that structured and participatory games provided meaningful
opportunities for students to practice critical thinking, problem-solving,
communication, and teamwork. This finding is consistent with recent evidence
showing that game-based learning can support cognitive and affective
development by engaging students in challenges that require decision-making,
strategy development, interaction, and feedback. A meta-analysis by Mao et al.
(2022) found a positive overall effect of game-based learning on students’ critical
thinking, although the magnitude of the effect varied across learning contexts and
game types. Similarly, systematic reviews have reported that educational games
can facilitate cognitive skills such as problem-solving and computational thinking
among primary school students when games are deliberately designed around
pedagogical objectives (Giannakoulas & Xinogalos, 2024; Guan et al., 2024). These
findings provide a contemporary theoretical basis for interpreting the learning
experiences observed during the community service program.

The Estafet Sarung activity illustrates how physical games can create
opportunities for coordination, communication, and collective problem-solving.
Students were required to coordinate their movements, maintain interaction with
team members, and complete a shared task under specific rules. Such
characteristics are consistent with recent research demonstrating that game-
oriented activities can stimulate collaboration when students must communicate
and coordinate their actions to achieve a common goal. For example, research
involving elementary students has shown that game-based activities can
encourage active contribution, task sharing, responsibility, flexibility, compromise,
and mutual respect within groups (Najib et al., 2024). Similarly, recent research on
the puzzle estafet game reported positive changes in elementary students’
teamwork, demonstrating the potential of relay-based games to create structured

opportunities for collaborative interaction.



NARATAMA: Journal of Community Engagement, Vol. 1, No. 1, 2026 29

The Memindahkan Gelas dengan Balon activity further demonstrates the
potential of game-based tasks to stimulate creative problem-solving. The activity
required students to manipulate objects using an unconventional procedure rather
than relying on a predetermined individual solution. Consequently, students had
to communicate, experiment with possible strategies, coordinate their actions, and
adjust their approach when difficulties emerged. This pattern is consistent with
findings from systematic reviews showing that educational games can support
problem-solving and computational thinking among primary school students,
particularly when learners are required to formulate strategies and respond to
challenges rather than simply follow instructions (Giannakoulas & Xinogalos,
2024). Game-based learning therefore provides a practical context in which
problem-solving can be experienced as an active process of exploration, decision-
making, and adaptation.

The Estafet Karet activity provided another context for developing
concentration, coordination, persistence, and group interaction. Students had to
perform precise physical actions while maintaining attention to the rules and
progress of the group. Although such activities should not automatically be
interpreted as direct measures of critical thinking, they can provide supporting
conditions for students to practice sustained attention, self-regulation,
communication, and persistence during challenging tasks. Recent research on
game-based learning in childhood education indicates that playful learning can
contribute to cognitive, social, and emotional outcomes, particularly when
activities are structured around meaningful challenges and active participation
(Alotaibi, 2024). Thus, the value of the Estafet Karet activity lies not only in the
physical task itself but also in the opportunities it created for students to manage
difficulties and continue working toward a shared objective.

The students’ active participation and enthusiasm during the activities are
also consistent with contemporary findings concerning the motivational
dimensions of game-based learning. A systematic review of game-based learning
in primary education identified engagement and motivation as important
potential benefits of game-oriented instructional approaches, although outcomes
vary according to game design and implementation conditions (Guan et al., 2024).
Similarly, a recent systematic review of gamification in primary education
reported positive effects particularly in student engagement, motivation, and self-
efficacy, while also cautioning that evidence concerning learning outcomes and

collaboration remains mixed (Romero-Rodriguez et al., 2024). These findings are
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important because they suggest that games should not be regarded as
automatically effective simply because they are enjoyable. Their educational value
depends on the alignment between game mechanics, learning objectives, student
characteristics, teacher facilitation, and opportunities for reflection.

An important feature of the present initiative was the teacher and
facilitator guidance provided throughout the activities. Some students initially
experienced difficulties in coordinating movements, communicating with team
members, and determining appropriate strategies. Rather than indicating failure
of the game-based approach, these difficulties demonstrate the importance of
scaffolding and facilitation in game-based learning. Recent reviews emphasize
that effective game-based learning requires appropriate instructional design, clear
learning objectives, feedback, and pedagogical alignment rather than simply
introducing games into the classroom (Guan et al, 2024; Giannakoulas &
Xinogalos, 2024). Facilitators therefore played an important role by clarifying rules,
encouraging communication, helping students reconsider unsuccessful strategies,
and maintaining an inclusive learning environment.

The findings also need to be interpreted in light of the characteristics of
the community service program. The activities generated observable opportunities
for students to practice teamwork, communication, coordination, persistence, and
problem-solving; however, these observations should not be interpreted as
definitive evidence of a measured improvement in critical thinking because the
program did not employ standardized pre-test and post-test instruments. This
distinction is important because recent reviews have found that the effects of
game-based learning can vary considerably across contexts, learning objectives,
game designs, and assessment methods (Romero-Rodriguez et al., 2024; Guan et
al., 2024). Accordingly, the present findings are best understood as evidence of
students’ engagement and opportunities for skill practice rather than as a
quantified causal improvement in critical-thinking ability.

Overall, the community service initiative demonstrates the practical
potential of simple, low-cost, and collaborative games as learning activities for
elementary students. The Estafet Sarung, Memindahkan Gelas dengan Balon, and
Estafet Karet activities provided different forms of challenge that encouraged
students to communicate, coordinate, formulate strategies, respond to difficulties,
and work toward shared goals. These observations are broadly consistent with
recent research supporting game-based learning as a pedagogical approach for

promoting cognitive engagement and social interaction, while also highlighting
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the importance of careful instructional design and teacher facilitation (Mao et al.,
2022; Alotaibi, 2024; Giannakoulas & Xinogalos, 2024). Future implementations
should incorporate systematic pre-test and post-test assessments, observation
rubrics, and student reflection instruments to determine more precisely how
different types of educational games contribute to critical thinking, problem-

solving, collaboration, and self-regulation among elementary school students.

V. CONCLUSION AND RECOMMENDATION

The community service initiative at SD Sugiwaras 1 Tuban successfully
demonstrated the effectiveness of game-based learning in fostering critical
thinking, teamwork, and problem-solving skills among elementary school
students. Activities such as Estafet Sarung, Memindahkan Gelas dengan Balon,
and Estafet Karet engaged students in a dynamic learning process, improving their
coordination, communication, and strategic thinking. These results affirm the
importance of integrating playful, collaborative activities into the educational
framework to enhance both cognitive and social skills. Furthermore, the positive
changes observed in students' interactions and behaviors reflect the potential of
such interventions to foster a more supportive and cohesive learning environment,
aligning with contemporary educational theories and practices.

To build on these successes, it is recommended that game-based learning
strategies be further incorporated into the regular curriculum at SD Sugiwaras 1
Tuban. Teachers should receive training to facilitate similar activities, ensuring the
sustainability and scalability of the program. Additionally, a more systematic
evaluation of long-term impacts could provide deeper insights into how such
interventions influence students' academic and social development over time.
Future programs might also consider expanding the range of games to include
activities targeting other developmental areas, such as emotional regulation and
leadership skills, thereby creating a holistic framework for character building and
critical thinking in elementary education. By prioritizing interactive and engaging
learning methods, this initiative not only enriches the educational experience of
students at SD Sugiwaras 1 but also serves as a replicable model for other schools
seeking to enhance problem-solving and teamwork skills through innovative

teaching approaches..
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