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2. REVIEW OF RELATED LITERATURE: 

This chapter provides a critical and systematic review of the existing body of literature 

related to the implementation and impact of Game-Based Pedagogy (GBP) in the context 

of mathematics education, with a particular focus on the middle stage (Grades 6–8). The 

review synthesizes theoretical foundations, empirical studies, and comparative analyses 

that examine the efficacy of GBP in enhancing student achievement, motivation, and 

cognitive engagement. It also considers the integration of game-based strategies within 

national educational frameworks, notably the National Education Policy (NEP) 2020 of 

India, which emphasizes experiential and learner-centric approaches. By reviewing both 

global and Indian research contributions, this chapter aims to establish a scholarly 

foundation for the present study, identify persistent gaps in the literature, and justify the 

need for further empirical investigation in the Indian middle school context. 

2.1. Theoretical Frameworks Underpinning Game-Based Learning 

Game-Based Pedagogy is rooted in constructivist and experiential learning theories that 

emphasize student-centered, inquiry-driven learning environments. 

Jean Piaget’s Cognitive Development Theory (1952) posits that children actively 

construct knowledge through hands-on experiences. In the formal operational stage 

(beginning around age 11), students are capable of abstract reasoning—a skill cultivated 

effectively through mathematics games that require logical deduction and strategic 

thinking. 

Lev Vygotsky’s Sociocultural Theory (1978) introduces the concept of the Zone of 

Proximal Development (ZPD), highlighting that students learn best when scaffolded just 

beyond their current abilities—often achievable in game scenarios through peer 

collaboration and guided discovery. 

David Kolb’s Experiential Learning Model (1984) outlines a four-stage cycle—concrete 

experience, reflective observation, abstract conceptualization, and active 

experimentation—that games inherently facilitate. 

Malone and Lepper’s Intrinsic Motivation Theory (1987) identifies challenge, curiosity, 

control, and fantasy as key motivators in educational games, enhancing engagement and 

persistence in learning tasks. 
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These frameworks collectively establish the pedagogical legitimacy of GBP as a medium 

that addresses cognitive, affective, and social domains of learning. 

2.2. Historical and Contemporary Research on Game-Based Pedagogy in 

Mathematics 

A range of empirical studies over the past three decades provides evidence for the 

effectiveness of GBP in improving mathematics achievement and student engagement. 

Bragg (2007) conducted action research in Australian schools and found that students who 

learned mathematics through games demonstrated greater enthusiasm and conceptual 

understanding in arithmetic and geometry. 

Ke (2008), in a quasi-experimental study involving 4th and 5th graders, showed that 

students who used digital math games outperformed their peers on problem-solving 

assessments. Motivation and time-on-task were significantly higher in the game-based 

group. 

Rosas et al. (2003) examined the cognitive impact of video games among Chilean middle 

school students. Their findings highlighted improvements in memory, attention, and 

logical thinking, especially among students who traditionally struggled with mathematics. 

Kiili (2005) argued that games support problem-based learning by enabling students to 

explore complex mathematical concepts in low-risk environments that promote 

experimentation and feedback. 

Van Eck (2006) emphasized that educational games should not be viewed as a replacement 

for instruction but as complementary tools that promote deeper understanding, especially 

when integrated with clear instructional goals. 

2.3. Comparative Studies: Traditional vs. Game-Based Approaches 

Comparative research consistently shows that game-based strategies outperform 

traditional lecture-based instruction in terms of student achievement and motivation. 

Clark, Tanner-Smith, and Killingsworth (2016) conducted a meta-analysis of 69 studies 

and found that GBP had a significant positive effect on learning outcomes, with an average 

effect size of d = 0.66, particularly in STEM subjects. 
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Wouters et al. (2013) synthesized results from 77 studies and concluded that students 

using serious games achieved better cognitive and motivational outcomes than those 

taught through conventional methods. 

Papastergiou (2009) compared digital game-based and traditional instruction in Greek 

high school mathematics classes. Students in the game-based group performed better in 

post-tests and exhibited higher satisfaction with learning. 

Perrotta et al. (2013) reported that students who participated in game-based learning 

sessions displayed improved problem-solving, increased resilience, and enhanced group 

collaboration, all of which are crucial for mathematical success. 

These studies underline that GBP offers multidimensional benefits that go beyond rote 

learning, particularly in improving higher-order thinking and learner autonomy. 

2.4. Recent Advances and Digital Game-Based Learning 

With the proliferation of educational technologies, digital game-based learning (DGBL) 

has gained momentum as an innovative pedagogical tool. 

Huang et al. (2019) explored adaptive math games in Taiwan and found significant gains 

in algebraic reasoning and learner engagement among 8th graders. The digital platform 

adjusted difficulty levels based on real-time performance. 

Habgood and Ainsworth (2011) introduced the concept of intrinsically integrated games, 

where learning content is embedded in the core gameplay. Their research showed that 

students retained more knowledge and reported higher engagement than when learning 

and gameplay were separated. 

Plass, Homer, and Kinzer (2015) argued that well-designed digital games facilitate 

complex reasoning, self-regulation, and metacognitive skills—competencies essential for 

mathematics proficiency. 

Shin et al. (2020) studied mobile game applications for fractions and found that game-

based users not only outperformed traditional learners but also demonstrated improved 

attitudes towards mathematics. 

These findings highlight that the integration of artificial intelligence, analytics, and 

adaptive feedback in modern game-based systems can individualize learning and provide 

scalable educational interventions. 
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2.5.  Game-Based Pedagogy in Indian Classrooms 

Though relatively underexplored, GBP is gaining traction in the Indian education system, 

especially after policy encouragement from the NEP 2020. 

Ghosh and De (2018) conducted a study on board games in middle school mathematics 

classrooms in West Bengal. Students who participated in game-based learning 

demonstrated improved understanding of fractions and percentage calculations. 

Rathod (2020) carried out an experimental intervention in a CBSE-affiliated school in 

Gujarat using custom-designed math games. Post-test analysis revealed statistically 

significant improvement in student scores and reduced math anxiety. 

Yadav & Bansal (2021) investigated the use of mobile learning games in a rural setting in 

Uttar Pradesh and found positive effects on arithmetic skills, especially among first-

generation learners. 

Despite these promising outcomes, the literature notes significant disparities in 

infrastructure, teacher training, and awareness about game-based methodologies across 

Indian schools. 

2.6. Gaps in Existing Literature 

Despite growing international and national interest in GBP, several gaps remain: 

• Limited context-specific research: Few empirical studies in India specifically 

examine GBP's effectiveness in mathematics instruction at the middle stage. 

• Insufficient quasi-experimental studies: Most research is qualitative or 

observational, limiting the ability to draw causal inferences. 

• Lack of longitudinal studies: There is a need to evaluate the long-term impact 

of GBP on learning retention and skill development. 

• Scarcity of student voice and perception data: Limited attention is given to 

how students experience and interpret game-based learning. 

• Underutilization of NEP 2020 recommendations: While the policy promotes 

play-based learning, implementation remains sporadic and unmonitored. 
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2.7. Summary and Implications for the Present Study 

The literature reviewed confirms that Game-Based Pedagogy is a viable and effective 

instructional strategy, particularly in mathematics education at the middle stage. 

Theoretical models affirm its alignment with cognitive and socio-emotional development, 

while empirical findings validate its capacity to improve academic outcomes, foster 

engagement, and promote collaborative learning. 

However, research gaps persist—especially in the Indian context—where traditional 

pedagogies continue to dominate, and policy innovations like NEP 2020 remain under-

implemented. There is a pressing need for rigorously designed, context-sensitive studies 

to determine the adaptability and effectiveness of GBP in Indian middle schools. 

The present study addresses these gaps by examining the impact of game-based pedagogy 

on the academic achievement of Class 8 students in mathematics at DMS, Bhopal. Using 

a quasi-experimental pre-test–post-test design, this research contributes to the growing 

body of evidence supporting the integration of innovative teaching strategies in Indian 

education. 

 

 

  


