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Abstract. This study explores the impact of game-based learning technologies 

on enhancing critical thinking skills among primary school students. In an era 

where digital tools are increasingly integrated into educational settings, 

understanding how interactive and gamified experiences contribute to cognitive 

development is essential. The research employed a mixed-methods approach, 

involving both qualitative classroom observations and quantitative assessments of 

students' critical thinking abilities before and after exposure to game-based 

learning environments. Findings indicate that the incorporation of educational 

games significantly improves students' ability to analyze, evaluate, and infer 

information. The paper concludes by discussing implications for curriculum 

design, teacher training, and the broader potential of gamification in foundational 

education. 
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Introduction. 

In the 21st century, critical thinking has emerged as a key competency in 

educational frameworks worldwide. It enables students not only to acquire 

information but also to question, analyze, and apply it in various contexts. In 

primary education, fostering critical thinking lays the foundation for lifelong 

learning and informed decision-making. However, traditional methods of teaching 

often fall short in engaging young learners in cognitively challenging tasks. This 
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gap highlights the need for innovative teaching strategies that align with children's 

developmental stages and learning preferences. 

Despite growing awareness about the importance of critical thinking, many 

primary school curricula still emphasize rote memorization over analytical 

thinking. Moreover, teachers may lack the tools or training to implement active 

learning strategies that promote critical reflection. In this context, game-based 

learning technologies offer a promising solution by providing interactive 

environments where students can explore, hypothesize, and make decisions in real 

time. However, empirical evidence regarding their effectiveness in developing 

critical thinking in young learners remains limited, particularly in early educational 

settings. 

This study aims to investigate the effectiveness of game-based learning 

technologies in enhancing critical thinking skills among primary school students. 

The specific objectives are: 

1. To assess current levels of critical thinking among students aged 7–11. 

2. To design and implement a series of educational games aligned with 

curriculum goals. 

3. To evaluate changes in students' critical thinking abilities after participating 

in game-based learning activities. 

4. To explore teachers’ and students’ perceptions of using educational games in 

classroom settings. 

Literature Review 

Game-based learning (GBL) is grounded in constructivist learning theory, 

which emphasizes active, experiential learning where students build new 

knowledge based on prior experiences [1]. According to Piaget’s stages of 

cognitive development, children in the primary school age (7–11 years) transition 

from concrete to more logical thinking. Educational games, especially those that 

involve puzzles, decision-making, or simulations, align well with this stage, 

offering opportunities for learners to practice critical thinking in contextually rich 

environments [2]. 
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Vygotsky’s Zone of Proximal Development also supports game-based learning 

by highlighting how social interaction and scaffolding—key elements of 

multiplayer and teacher-guided games—enhance learning potential [3]. 

Numerous studies have shown the positive effects of digital games on student 

engagement and motivation. Research by Prensky (2007) argued that digital 

natives thrive in gamified environments due to their familiarity with interactive 

media [4]. In the context of primary education, games have been effectively used 

to teach mathematics, language arts, and science, often leading to improved 

performance and higher learner satisfaction [5][6]. 

Moreover, GBL has been found to support collaborative learning, problem-

solving, and self-regulation—all critical components of critical thinking. A meta-

analysis by Wouters et al. (2013) concluded that educational games outperform 

traditional learning methods in terms of retention and application of knowledge 

[7]. 

Critical thinking encompasses skills such as analysis, evaluation, inference, and 

interpretation [8]. Games that require players to make decisions, weigh 

consequences, identify patterns, and solve complex problems naturally foster these 

abilities. For example, role-playing games, logic puzzles, and strategy-based 

simulations challenge learners to think ahead and assess outcomes. 

A study by Yang and Chang (2013) on game-based vocabulary learning found 

significant improvements in students’ ability to infer meaning and evaluate 

language use [9]. Likewise, Sardone & Devlin-Scherer (2016) demonstrated that 

integrating games into classroom instruction enhanced students' capacity for 

reflective thinking and evidence-based reasoning [10]. 

Despite the promising evidence, several gaps remain. First, much of the existing 

research focuses on secondary or higher education, with fewer studies dedicated 

specifically to primary-level students. Second, few studies have measured critical 

thinking directly as an outcome of GBL, often using performance scores as a proxy 

rather than cognitive assessments. Third, cultural and contextual factors—such as 

access to technology and teacher readiness—are rarely considered in depth. 

This study addresses these gaps by directly measuring critical thinking 

development in primary school students after exposure to targeted educational 

games, while also considering teacher feedback and contextual factors. 
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Methodology 

This study employed a quasi-experimental mixed-methods design, combining 

both quantitative and qualitative approaches to assess the impact of game-based 

learning technologies on the development of critical thinking skills in primary 

school students. The research included a pre-test/post-test control group design to 

quantitatively measure changes in critical thinking, as well as interviews and 

classroom observations for qualitative insights. 

The study involved 60 students aged 8–10 from two urban primary schools. The 

participants were divided into two groups: 

Experimental group (n=30): Received instruction using game-based learning 

technologies. 

Control group (n=30): Received traditional instruction without digital games. 

Additionally, 4 classroom teachers and 2 ICT coordinators participated in semi-

structured interviews to provide insight into implementation and engagement. 

Results 

The Critical Thinking Skills Assessment (CTSA) was administered before and 

after the six-week intervention. Below is a summary of the average scores for both 

groups: 

Group 
Pre-Test Mean 

(SD) 

Post-Test Mean 

(SD) 

Mean 

Gain 

Experimental 

(n=30) 
52.4 (±6.1) 68.9 (±5.3) +16.5 

Control (n=30) 51.8 (±5.8) 55.2 (±6.0) +3.4 

A paired t-test showed a statistically significant improvement in the 

experimental group’s critical thinking scores (t(29) = 8.73, p < 0.001), while the 

control group’s improvement was minimal and not statistically significant (t(29) = 

1.94, p = 0.06). 

 

An ANCOVA was also conducted to control for pre-test differences. The post-

test scores remained significantly higher for the experimental group (F(1, 57) = 

32.41, p < 0.001), confirming the positive impact of the game-based learning 

intervention. 
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Qualitative classroom observations of the experimental group revealed the 

following behavioral patterns: 

Increased engagement: Students demonstrated higher levels of focus and 

participation during game sessions compared to regular lessons. 

Collaborative problem-solving: Many games encouraged peer interaction and 

discussion, which supported critical reflection and reasoning. 

Improved self-regulation: Students learned to make strategic decisions and 

adapt their approaches based on trial and error. 

Discussion 

The results of this study provide compelling evidence that game-based learning 

technologies significantly enhance critical thinking skills in primary school 

students. The experimental group showed a substantial improvement in CTSA 

scores, in contrast to the control group, which exhibited only minimal gains. These 

findings align with previous research indicating that digital games create 

immersive environments that stimulate analytical and evaluative thinking [7][9]. 

The observational data support the constructivist theory of learning, which 

posits that students construct knowledge more effectively through active 

engagement. Game mechanics such as immediate feedback, decision-making, and 

goal-oriented tasks appear to activate higher-order thinking processes, as suggested 

by Bloom’s Taxonomy. 

Curriculum Design: Educational policymakers and curriculum developers 

should consider integrating well-structured digital games as core components of 

instructional strategies in primary education. 

Teacher Training: Effective implementation of GBL requires training educators 

not only in the use of digital tools but also in designing lesson plans that align 

game mechanics with learning objectives. 

Equity in Access: Schools must ensure equitable access to devices and internet 

connectivity so that all students can benefit from game-based learning 

opportunities. 

These findings suggest that educational games are not just tools for 

entertainment but valuable pedagogical instruments capable of fostering critical 

cognitive skills. 

 



         2 “Ekim”                                                                    2025 “Ekim” 

95 

 

Conclusion 

This study demonstrates that game-based learning technologies are effective 

tools for enhancing critical thinking skills among primary school students. The 

significant improvement observed in the experimental group’s critical thinking 

scores—supported by qualitative observations and teacher feedback—suggests that 

well-designed educational games can foster deeper engagement, promote active 

learning, and support cognitive development. 

Through the integration of constructivist principles and digital interactivity, 

game-based learning allows students to move beyond rote memorization and 

engage in analytical, inferential, and problem-solving activities. These outcomes 

are crucial in laying the foundation for higher-order thinking from an early age. 
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