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Annotation: 

This article explores the potential impact of game-based learning on students' mathematics 

achievement. It examines the literature on game-based learning, focusing on its effectiveness in 

improving problem-solving skills, attitudes, and motivation towards mathematics. The article 

also discusses the potential challenges and considerations in implementing game-based 

learning, such as game design and reinforcement of stereotypes and biases. Through an analysis 

of various studies, the article concludes that game-based learning can be an effective and 

engaging approach to teaching mathematics. It emphasizes the need for educators to carefully 

select and evaluate games to promote diversity, equity, and inclusion in mathematics education. 

This article provides valuable insights and recommendations for educators and researchers 

looking to explore the potential of game-based learning in mathematics education. 

Keywords: game-based learning, mathematics achievement, educational games, problem-
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equity, inclusion. 

 

Introduction 

Mathematics is one of the most important subjects in education, and its importance 

continues to grow as society becomes more reliant on technology and quantitative reasoning. 

However, many students struggle with mathematics and find it difficult to engage with 

traditional teaching methods. This has led to the development of alternative teaching methods, 

such as 

game-based learning, which aims to make learning mathematics more engaging and 

effective. The purpose of this article is to explore the effects of game-based learning on 

students' mathematics achievement. 

 

Overview of Game-Based Learning 

 

Game-based learning is an instructional approach that uses games to teach academic 

content. In this approach, games are designed to teach specific learning objectives, such as 

mathematical concepts and problem-solving skills. Game-based learning has become 

increasingly popular in recent years due to its potential to increase student engagement and 

motivation, as well as its ability to provide immediate feedback and adaptive learning 

experiences. 

 

Game-Based Learning in Mathematics Education 

 

There have been numerous studies on the effectiveness of game-based learning in 

mathematics education. A meta-analysis by Al-Rawajfah and Alsmadi (2019) found that 

game-based learning had a moderate effect on students' mathematics achievement, with an 

overall effect size of 0.46. The study also found that game-based learning had a positive 

effect on students' attitudes towards mathematics and their motivation to learn. 
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Another meta-analysis by Lee and Kwon (2019) found similar results, with game-based 

learning having a moderate effect on students' mathematics achievement. The study also found 

that game-based learning had a greater effect on students' problem-solving skills than on their 

procedural knowledge. 

 

One potential explanation for the effectiveness of game-based learning in mathematics 

education is that it provides students with a more engaging and interactive learning experience. 

Games can provide immediate feedback and rewards, which can motivate students to continue 

learning and practicing mathematical skills (Gee, 2005). Games can also provide a safe space 

for students to practice and make mistakes without fear of failure (Ke, 2008). 

 

Challenges and Considerations for Game-Based Learning 

 

While game-based learning has shown promise in mathematics education, there are also 

challenges and considerations that should be taken into account. One challenge is the design and 

implementation of effective games. Games must be carefully designed to align with learning 

objectives and provide appropriate levels of challenge and feedback (Sitzmann, 2011). 

Additionally, games must be integrated into the curriculum in a way that supports and 

enhances learning, rather than detracting from it (Hwang, Lai, & Wang, 2015). 

 

Another consideration is the potential for game-based learning to reinforce stereotypes 

and biases. For example, some games may depict gender or racial stereotypes, which can affect 

students' attitudes and beliefs about mathematics (Prensky, 2001). It is important to carefully 

select and evaluate games to ensure that they promote diversity, equity, and inclusion in 

mathematics education. 

 

Conclusion 

Game-based learning has shown promise as an effective and engaging approach to 

teaching mathematics. Studies have found that game-based learning can improve students' 

mathematics achievement, problem-solving skills, attitudes, and motivation. However, there 

are also challenges and considerations that must be taken into account, such as the design and 

implementation of effective games and the potential for reinforcement of stereotypes and 

biases. Overall, game-based learning has the potential to revolutionize mathematics education 

and provide students with more engaging and effective learning experiences. 
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