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Abstract 

This master’s thesis examines the effectiveness of gamification-based teaching methods in the 

process of learning rational numbers among fourth-grade students. The research was conducted 

in a public school and focused on one entire class rather than on two parallel classes or separate 

control and experimental groups. In modern educational practice, there is a growing need for 

instructional approaches that enhance students’ motivation, engagement, and academic 

achievement, particularly in mathematics, where learners often encounter difficulties with 

abstract topics such as fractions, decimals, number lines, and rational numbers. 

 

The purpose of the research is to create, implement, and evaluate a gamified learning environment 

aimed at improving students’ academic performance, learning motivation, and engagement when 

studying rational numbers. The relevance of the study stems from the demand for innovative 

educational models that support student-centered learning and enable more effective 

understanding of complex mathematical concepts through experiential and game-based elements. 

The theoretical framework of the study is grounded in Constructivist learning theory, which 

asserts that knowledge is constructed through active participation and meaningful experiences. 

The research also draws on Self-Determination Theory (Deci & Ryan), which emphasizes the 

importance of autonomy, competence, and relatedness in fostering intrinsic motivation, as well as 

the principles of game-based learning, which highlight the effectiveness of emotional engagement 

and playful interaction in supporting long-term knowledge retention and conceptual 

understanding. 

The study is based on a design-based research methodology carried out in three phases: baseline 

assessment, intervention development and implementation, and evaluation of outcomes. The 

research was conducted in one public school with the whole fourth-grade class. Data were 

collected through pre- and post-tests, classroom observation, student questionnaires, interviews 

with teachers, and detailed descriptions of the gamified games and classroom interventions 
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implemented during the learning process. The intervention included point systems, badges, 

missions, timed challenges, group collaboration, number-line games, fraction-card activities, and 

problem-solving missions designed to foster motivation and engagement. 

Analysis of the collected data revealed positive changes in the academic performance, motivation, 

and classroom engagement of fourth-grade students. The research results demonstrated notable 

increases in: 

• test scores and subject mastery 

• learning motivation and intrinsic interest 

• level of engagement and active participation in classroom discussions 

• collaboration skills and willingness to contribute in group work 

• reduction in math-related anxiety and fear of making mistakes 

• development of analytical and problem-solving skills 

The research confirms that gamification is an effective instructional strategy in teaching complex 

and abstract mathematical concepts such as rational numbers. The integration of game elements 

into the learning process significantly enhances students’ motivation, participation, and academic 

success. The study recommends the application of gamified teaching approaches in regular 

classroom practice not only in mathematics but across various subject areas to support innovative.


