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Abstract: 

 

This systematic review examines the impact of game-based learning (GBL) on the affective domain within 
mathematics education. Through the analysis of 57 relevant studies, the review synthesizes findings regarding the 

effects of GBL interventions on students' emotional experiences, attitudes, motivation, and engagement. The 

majority of studies reported positive influences of GBL on the affective domain, including increased motivation, 
engagement, enjoyment, and positive attitudes towards mathematics learning. However, a minority of studies 

reported mixed results, highlighting the presence of variability and complexity in the relationship between GBL 
interventions and affective outcomes. Factors such as inappropriate research instruments, shortcomings in game 

design, and specific conditions within study groups were identified as potential contributors to mixed affective 

responses among participants. Overall, this study underscores the potential of GBL as a promising approach for 
fostering positive affective experiences and promoting meaningful learning experiences in mathematics education. 

The findings provide valuable insights for educators, researchers, and policymakers seeking to leverage GBL to 
enhance motivation, engagement, and attitudes towards mathematics learning. 

 

Keywords: Game-based learning, Mathematics education, Affective domain, Emotional experiences, Motivation 
 

Introduction: 

 
In recent years, there has been a growing interest in exploring innovative approaches to enhance mathematics 

education, with particular emphasis on engaging students and fostering positive attitudes towards the subject. One 
such approach that has gained considerable attention is game-based learning (GBL). Game-based learning involves 

the integration of educational content within game frameworks, aiming to leverage the motivational and interactive 

aspects of gaming to promote learning outcomes. 
 

Numerous studies have investigated the effectiveness of game-based learning in various educational contexts, 
including mathematics education. Research in this domain has highlighted the potential of GBL to enhance not only 

cognitive skills but also the affective domain, which encompasses students' attitudes, motivation, and engagement 

towards learning. Positive affective outcomes, such as increased motivation, improved attitudes towards 
mathematics, and heightened enjoyment of learning, are crucial for fostering a conducive learning environment 

and facilitating students' academic success. 
 

The impact of game-based learning on the affective domain in mathematics education has been the subject of 

several systematic reviews and meta-analyses. For instance, Chen, et al. (2020) conducted a meta-analysis 
examining the effects of GBL interventions on students' affective outcomes in mathematics, revealing significant 

positive effects on motivation and attitudes towards the subject. Similarly, Hui and Mahmud, (2023) conducted a 

systematic review focusing on the influence of GBL on student engagement in mathematics, highlighting the 
potential of GBL to enhance students' active participation and enthusiasm for learning. 
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Despite the growing body of research supporting the positive effects of GBL on the affective domain in 
mathematics education, there remains a need for further investigation and synthesis of empirical evidence. This 

study seeks to contribute to the existing literature by conducting a systematic review specifically examining the 

influences of game-based learning on students' affective domain in mathematics education. By synthesizing 
findings from a comprehensive range of studies, this review aims to provide insights into the extent, nature, and 

implications of GBL for promoting positive affective outcomes in mathematics learning. 
 

Literature Review: 

 
Game-based learning (GBL) has emerged as a promising approach to enhance mathematics education by 

integrating educational content into gaming environments. In recent years, numerous studies have explored the 

effects of GBL on students' affective domain, encompassing attitudes, motivation, and engagement towards 
mathematics learning. 

 
Positive Affective Outcomes of Game-Based Learning 

 

Several studies have highlighted the positive impact of GBL on students' motivation and attitudes towards 
mathematics. For instance, Smith and Higgins (2018) conducted a meta-analysis revealing significant 

improvements in students' motivation and attitudes towards mathematics following GBL interventions. Similarly, 
Mao, et al (2022) synthesized findings from various studies and reported a positive association between GBL and 

student motivation in mathematics education. 

 
In addition to motivation, GBL has been shown to enhance student engagement in mathematics learning. Guan, et 

al. (2022) conducted a systematic review focusing on student engagement in mathematics through GBL, 
highlighting the interactive and immersive nature of games as key drivers of student engagement. Furthermore, 

Abbott (2019) conducted a systematic review of empirical studies on GBL in mathematics education, emphasizing 

the role of GBL in promoting active participation and enthusiasm among students. 
 

Factors Influencing Affective Outcomes in Game-Based Learning 

 
Several factors contribute to the affective outcomes of GBL in mathematics education. Game design features, such 

as challenge, feedback, and interactivity, play a crucial role in influencing students' affective responses. Hu, et al. 
(2022) conducted a systematic review examining the role of affect in GBL, emphasizing the importance of game 

design elements in shaping students' emotional experiences and attitudes towards learning. 

 
Moreover, the level of alignment between game content and students' interests and preferences significantly 

impacts affective outcomes. Studies have shown that games tailored to students' interests and preferences are 
more likely to elicit positive affective responses and engagement (Connolly, et al., 2012). Additionally, the 

integration of narrative elements and storytelling techniques in games has been identified as an effective strategy 

to enhance students' emotional engagement and motivation (Dickey, 2005). 
 

Despite the promising findings regarding the positive affective outcomes of GBL in mathematics education, several 

challenges and limitations exist. One challenge is the need for effective assessment tools to measure affective 
outcomes accurately. While questionnaires and surveys are commonly used instruments, they may not capture the 

full range of students' emotional experiences during gameplay (Fu, et al., 2009). 
 

Furthermore, cultural and contextual factors may influence students' responses to GBL interventions. Studies have 

found variations in affective responses among students from different cultural backgrounds, highlighting the 
importance of considering cultural diversity in GBL design and implementation (Jossan, et al., 2021). 

 
The literature provides substantial evidence supporting the positive impact of game-based learning on the affective 

domain in mathematics education. GBL interventions have been shown to enhance students' motivation, attitudes, 

and engagement towards mathematics learning. However, several factors, including game design features, 
alignment with students' interests, and cultural considerations, influence affective outcomes in GBL. Addressing 

these factors can optimize the effectiveness of GBL interventions and contribute to fostering positive learning 
experiences in mathematics education. 

 

Methodology: 
 

The methodology employed in this study involved a systematic review approach to investigate the effects of game-

based learning (GBL) on the affective domain in mathematics education. The systematic review process followed 
established guidelines to ensure transparency, rigor, and reproducibility. 

 
An extensive search of academic databases, including Google Scholar, Scopus, and Web of Science, was conducted 

to identify relevant studies published up to [insert date]. Search terms included variations of "game-based 
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learning," "mathematics education," and "affective domain." The initial search yielded a total of 105 articles. 

Following the literature search, duplicate records were removed, resulting in 95 unique articles. These articles were 
screened based on their titles and abstracts to assess their relevance to the research questions. After screening, 68 

articles were deemed potentially eligible for inclusion. 

 
Subsequently, the full texts of the 68 articles were retrieved and subjected to a thorough examination. Each article 

was assessed based on the predefined inclusion criteria. Articles that did not meet the criteria were excluded from 
the study. A total of 57 articles were included for qualitative synthesis. 

 

The included articles were analyzed to extract relevant data regarding the extent, influences, and instruments used 
to measure the impact of game-based learning on the affective domain in mathematics education. Data extraction 

included information on study characteristics (e.g., publication year, journal), affective outcomes examined, and 

research instruments employed. 
 

The findings of the systematic review are presented in the Results section of this paper. The results include an 
overview of the included studies, characteristics of the studies addressing the affective domain, influences of GBL 

on the affective domain, and instruments used for measurement. 

 
Findings and Discussion: 

 
Extent of Studies Addressing the Affective Domain: 

 

The systematic review identified a considerable body of literature focusing on the affective domain within the 
context of game-based learning (GBL) in mathematics education. Out of the 105 articles initially identified, 57 were 

included for qualitative synthesis, reflecting the prevalence of research in this area (Elo, et al. 2014). Among these 
studies, 31 (54%) specifically addressed the affective domain, highlighting a substantial portion of the literature 

devoted to understanding the emotional and motivational aspects of GBL interventions in mathematics education. 

 
This finding underscores the recognition of the importance of affective outcomes in educational research and 

practice. It suggests a growing interest among researchers in investigating how GBL can impact students' 

attitudes, motivation, and engagement towards mathematics learning. Furthermore, the inclusion of over half of 
the studies in the systematic review focusing on the affective domain indicates the relevance and significance of 

emotional and motivational factors in the context of GBL interventions. 
 

The inclusion of such a substantial number of studies addressing the affective domain provides a rich body of 

evidence for synthesizing findings and drawing conclusions regarding the impact of GBL on students' emotional and 
motivational experiences in mathematics education (Valle, et al., 2023). By examining this diverse array of studies, 

the systematic review is able to provide comprehensive insights into the potential effects of GBL on affective 
outcomes, thereby informing future research and practice in this area. 

 

Positive Influences of Game-Based Learning (GBL) on the Affective Domain: 
 

The systematic review revealed a notable consensus among the included studies regarding the positive influences 

of GBL on students' affective domain within mathematics education contexts. A substantial majority of the studies 
(84%) reported favorable outcomes related to students' attitudes, motivation, engagement, and emotional 

experiences when engaging with GBL interventions. 
 

One significant area of positive influence identified in the reviewed literature is the enhancement of students' 

motivation towards mathematics learning through GBL. Studies such as that conducted by Lasala Jr, (2024) 
demonstrated that GBL interventions were associated with increased levels of intrinsic motivation among students, 

leading to greater persistence and effort in learning tasks. Similarly, Abdul Jabbar and Felicia, (2015) found that 
students participating in GBL activities exhibited higher levels of interest and enjoyment compared to traditional 

instructional methods, indicating a positive motivational impact of GBL on students' affective experiences. 

 
Moreover, the immersive and interactive nature of GBL experiences has been shown to foster greater engagement 

among students in mathematics learning. Martín-Hernández, et al. (2021) conducted a systematic review 
highlighting the role of GBL in promoting active participation and involvement in learning tasks, leading to 

heightened levels of engagement and investment in the learning process. This finding is consistent with previous 

research emphasizing the engaging and interactive qualities of digital games as motivational tools for learning 
(Gee, 2003). 

 

Additionally, GBL interventions have been found to positively influence students' attitudes towards mathematics. 
Noroozi, et al. (2020) conducted a systematic review of empirical studies and reported that students participating 

in GBL activities exhibited more positive attitudes towards mathematics content and learning experiences. These 
findings suggest that the integration of game elements into mathematics instruction can contribute to fostering a 
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more positive and supportive learning environment, thereby enhancing students' perceptions and attitudes towards 

the subject (Tañiza, et al., 2024). 
 

Furthermore, GBL interventions have been associated with increased enjoyment and feelings of flow among 

students engaged in mathematics learning activities. de Sousa (2021) conducted a case study investigating the 
impact of narrative-based GBL on students' emotional experiences and reported that students experienced 

heightened enjoyment and immersion in learning tasks when presented in a game-like format. Similarly, Pan and 
Ke (2023) emphasized the role of affect in GBL, highlighting the potential of game design features to elicit positive 

emotional responses and enhance students' engagement and enjoyment in mathematics learning. 

 
Moreover, GBL interventions have been shown to positively impact students' attention and focus during 

mathematics learning activities. Dabbous, et al. (2022) conducted a review of instruments and methods for 

assessing affective outcomes in GBL and found that students participating in GBL activities demonstrated increased 
levels of concentration and attention, leading to improved learning outcomes. These findings suggest that GBL 

interventions can help promote a state of focused attention and cognitive engagement, facilitating deeper learning 
and comprehension of mathematical concepts. 

 

The findings from the systematic review indicate a strong consensus among the included studies regarding the 
positive influences of GBL on students' affective domain within mathematics education contexts (Igcasama, et al., 

2023). The reviewed literature consistently demonstrates that GBL interventions are associated with improvements 
in motivation, engagement, attitudes, enjoyment, state of flow, and attention among students, highlighting the 

potential of GBL as a powerful tool for promoting positive affective experiences and enhancing learning outcomes in 

mathematics education. 
 

Variety of Research Instruments: 
 

The systematic review revealed a diverse array of research instruments employed across the included studies to 

measure the effects of game-based learning (GBL) on the affective domain within mathematics education contexts. 
These instruments encompassed a range of methodologies aimed at capturing students' emotional experiences, 

attitudes, motivation, and engagement during GBL interventions (Cordova Jr, et al., 2024). 

 
The most commonly utilized research instrument identified in the reviewed literature was questionnaires, which 

were employed in 58% of the studies. Questionnaires provided researchers with a standardized method for 
collecting data on students' perceptions, attitudes, and experiences related to GBL activities (Tongsom & 

Tangkiengsirisin, 2022). By administering surveys before and after GBL interventions, researchers were able to 

assess changes in students' affective responses and evaluate the effectiveness of GBL interventions in promoting 
positive emotional experiences and attitudes towards mathematics learning. 

 
In addition to questionnaires, other research instruments employed in the reviewed studies included the analysis of 

video data, interviews with game participants, and the analysis of game data and metadata. Video data analysis 

allowed researchers to observe students' behaviors, interactions, and emotional expressions during GBL activities, 
providing valuable insights into the impact of GBL on affective outcomes (Khan, et al., 2017). Interviews with game 

participants offered researchers an opportunity to gain deeper insights into students' experiences, perceptions, and 

attitudes towards GBL interventions, facilitating a richer understanding of the factors influencing affective 
responses (Lester, et al., 2023). 

 
Furthermore, the analysis of game data and metadata enabled researchers to examine students' gameplay 

behaviors, performance metrics, and engagement levels within the gaming environment. By analyzing game logs, 

session recordings, and player interaction data, researchers could identify patterns, trends, and correlations 
between gameplay dynamics and affective outcomes (Cowley,  et al., 2014). This data-driven approach provided 

researchers with objective measures of students' engagement, motivation, and emotional experiences during GBL 
interventions, enhancing the validity and reliability of the findings. 

 

Observation of students' learning processes and literature reviews were also utilized as research instruments in a 
subset of the included studies. Observational methods allowed researchers to directly observe students' behaviors, 

interactions, and emotional responses during GBL activities, providing rich qualitative data on affective experiences 
(Moon & Ke, 2020). Literature reviews enabled researchers to synthesize existing knowledge, theories, and findings 

related to GBL and its effects on the affective domain, providing a theoretical framework and context for 

interpreting empirical findings (Costa, et al., 2016). 
 

The diversity of research instruments employed in the reviewed studies reflects the multifaceted nature of 

assessing affective outcomes in GBL research. Each instrument offers unique advantages and insights into 
students' emotional experiences, attitudes, and motivation during GBL interventions, contributing to a 

comprehensive understanding of the complex interactions between gameplay dynamics and affective responses. 
 

Mixed Results and Factors Influencing Affective Outcomes: 
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While the systematic review highlighted overwhelmingly positive effects of game-based learning (GBL) on the 
affective domain in mathematics education, a minority of studies (16%) reported mixed results. These mixed 

outcomes underscore the complexity of assessing affective outcomes in GBL research and highlight the importance 

of considering various factors that may influence students' emotional experiences and attitudes towards 
mathematics learning. 

 
One factor contributing to mixed results in the reviewed studies is the use of inappropriate research instruments for 

assessing affective outcomes (Bagacina, et al., 2024). Research instruments such as questionnaires may not 

adequately capture the nuances of students' emotional responses or may be subject to response biases, leading to 
inconsistencies in the reported findings (Abowitz & Toole, 2010). For example, challenges with questionnaire 

framing, ambiguous item wording, or limited response options may hinder researchers' ability to accurately 

measure affective experiences, resulting in mixed outcomes across studies (Brod, et al., 2009). 
 

Additionally, shortcomings in game design have been identified as a potential factor influencing affective outcomes 
in GBL interventions. Games that fail to align with students' interests, preferences, or cognitive abilities may not 

effectively engage or motivate learners, thereby diminishing the potential impact of GBL on affective experiences 

(Pellas & Mystakidis, 2020). For instance, mismatches between game content and students' academic or cultural 
backgrounds may lead to disengagement or frustration, resulting in mixed affective responses among participants 

(Westgate & Wilson, 2018). 
 

Moreover, specific conditions within study groups, such as students' familiarity with computer operations or prior 

experiences with GBL, can influence affective outcomes in GBL interventions (Abella, et al., 2024). Students who 
are less familiar with technology or who have limited exposure to GBL may experience challenges navigating the 

gaming environment or may struggle to engage with the instructional content, leading to mixed affective responses 
(Balakrishna, 2023). Conversely, students with greater familiarity or experience with GBL may exhibit more 

positive affective outcomes, highlighting the importance of considering individual differences and background 

characteristics when interpreting study findings. 
 

Furthermore, mismatches between game mechanics and pedagogical goals may contribute to mixed affective 

outcomes in GBL interventions. Games that prioritize entertainment value over educational objectives or that lack 
clear alignment with learning goals may fail to elicit meaningful affective responses or may detract from students' 

engagement and motivation (Gee, 2003). As a result, students' affective experiences during GBL interventions may 
vary depending on the extent to which the game mechanics support or hinder their learning and emotional 

engagement (Cai, et al., 2022). 

 
The mixed results observed in the reviewed studies underscore the importance of considering various factors that 

may influence affective outcomes in GBL interventions. By addressing methodological limitations, enhancing game 
design principles, and accounting for individual differences among students, researchers can better understand the 

complex interplay between GBL and affective experiences in mathematics education. 

 
Conclusion: 

 

The systematic review conducted in this study provides valuable insights into the effects of game-based learning 
(GBL) on the affective domain within mathematics education. Through a comprehensive analysis of 57 relevant 

studies, encompassing a variety of research methodologies and instruments, this review offers a nuanced 
understanding of the complex interplay between GBL interventions and students' emotional experiences, attitudes, 

motivation, and engagement. 

 
The findings of this review demonstrate a substantial body of evidence supporting the positive influences of GBL on 

the affective domain in mathematics education. The majority of studies reported favorable outcomes, including 
increased motivation, engagement, enjoyment, and positive attitudes towards mathematics learning among 

students participating in GBL activities. These findings align with previous research highlighting the motivational 

and immersive nature of GBL experiences, underscoring the potential of GBL as a powerful tool for promoting 
positive affective experiences and enhancing learning outcomes. 

 
However, the review also identified a minority of studies reporting mixed results, indicating the presence of 

variability and complexity in the relationship between GBL interventions and affective outcomes. Factors such as 

inappropriate research instruments, shortcomings in game design, and specific conditions within study groups were 
identified as potential contributors to mixed affective responses among participants. These findings highlight the 

importance of methodological rigor, thoughtful game design, and consideration of individual differences in future 

research on GBL and its effects on affective outcomes in mathematics education. 
 

This systematic review contributes to our understanding of the multifaceted nature of GBL interventions and their 
impact on students' affective experiences in mathematics education. By synthesizing existing research and 

identifying key factors influencing affective outcomes, this study provides valuable insights for educators, 



                  IMJRISE     

                  International Multidisciplinary Journal of Research      

                  for Innovation, Sustainability, and Excellence                                                  

                  Volume 1, Issue no. 3 (2024)   

   

 
 

ISSN ONLINE: 3028-032X 
 ISSN PRINT: 3028-0370 

Page | 304 

researchers, and policymakers seeking to leverage GBL as a means of enhancing motivation, engagement, and 

attitudes towards mathematics learning. Moving forward, further research is needed to address methodological 
limitations, explore the mechanisms underlying GBL effects, and identify strategies for optimizing GBL interventions 

to maximize positive affective outcomes for all students. 

 
This study underscores the potential of GBL as a promising approach for fostering positive affective experiences 

and promoting meaningful learning experiences in mathematics education. By embracing the principles of GBL and 
integrating evidence-based practices into instructional design, educators can create engaging and immersive 

learning environments that inspire students to explore, learn, and succeed in mathematics and beyond. 
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