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Abstract

This Master's thesis represents a design research study and explores the application of
gamification (game design elements) in a non-game context to increase engagement and
motivation. The study was conducted in a second-grade classroom with 28 enrolled students.

The text distinguishes between gamified playfulness (a structured, rules-based
experience) and free play (spontaneous, unstructured activity). Gamification is applied across
various sectors, including education, to improve motivation and outcomes. The thesis analyzes
various elements of game design—such as points, badges (tokens), and leaderboards—and their
role in fostering motivation and engagement.

My Master's thesis is dedicated to researching the effectiveness of gamified learning
among second-grade students in the process of teaching mathematics, specifically during
instruction on numerical operations (addition, subtraction, simple word problems, and
number composition). Properly shaping the foundations of mathematical thinking at the
primary level determines a student's future academic success; however, at this stage, a decline
in interest, fear of making mistakes, and a tendency toward rote memorization often emerge.

The relevance of this study is driven by the fact that second-grade students particularly
require a visual, interactive, and emotionally supportive learning environment. Numerical
operations are still abstract concepts for them, making it essential to utilize approaches that
ensure learning through action, play, and active involvement. Gamification, as the integration
of game elements into the educational process, is considered an effective strategy that increases
motivation, reduces math anxiety, and promotes the conceptual mastery of knowledge.

The aim of the research is to create, implement, and analyze a gamified learning
environment in Grade II that ensures the improvement of students' academic results,
motivation, and engagement in the process of learning numerical operations. During the
research process, attention was focused on how the integration of game elements (stars, levels,
mission-type tasks, symbolic rewards, team challenges, rapid feedback) affects students'
interest, attitudes toward learning, and skill formation.

Gamification involves integrating elements into the lesson process such as:

. Points and stars

. Levels

viii



. Challenges

. Feedback and rapid assessment
. Symbolic rewards
. Visualization of team or individual progress

The study is carried out within the format of design-based research, involving the
cyclical planning, implementation, and analysis of an innovative educational intervention. We
analyze the change: to what extent the gamified approach supports the consolidation of
knowledge, how it reflects on students' learning motivation, how much it increases active
engagement and self-regulation skills, and what difficulties and challenges arise during its
practical realization.

The theoretical framework is based on:

. Constructivism theory, according to which knowledge is formed through active
action and experience;

. Vygotsky's socio-cultural theory, which emphasizes collaborative learning and
the importance of scaffolding;

. Self-determination theory (Deci & Ryan), which explains the core components
of intrinsic motivation: autonomy, competence, and relatedness;

. The game-based learning model, which ensures positive emotional engagement
and reinforced learning outcomes.

The most crucial goal of teaching is to support students' cognitive development.

The research design was executed within the framework of the Design-Based Research
(DBR) model and comprised three main stages:

1. Diagnosis of the baseline condition (assessment of knowledge of numerical
operations and motivation);

2. Planning and implementation of the gamified instructional design/intervention;

3. Assessment, analysis of results, and reflection.

One group of second-grade students participated in the research. Data were collected
through pre- and post-testing, observation, student engagement rubrics, and short
questionnaires (tailored to age-specific characteristics). Both quantitative and qualitative

analyses were conducted.



Key Findings

The results of the study showed that in the target group:

. The accuracy and speed of performing numerical operations improved;

. The ability to perform word problems conceptually increased, and mechanical
errors decreased;

. Students' motivation increased significantly, and their attitude toward
mathematics shifted positively;

. Active engagement and the quality of collaboration increased, the fear of
making mistakes decreased, and belief in one's own capabilities grew;

. Self-regulation and responsibility skills were strengthened.

In conclusion, it can be stated that the gamified approach effectively supports the
teaching of numerical operations in Grade II, as it combines the emotional resource of play,
goal-oriented activity, and systemic feedback. This strategy creates a motivationally
reinforcing and safe learning environment that promotes both the improvement of academic
results and the social-emotional development of students.

The results of the research provide a basis for the recommendation that gamified
approaches should be integrated into regular primary-level mathematics classroom practice as
an effective tool for developing numerical thinking and fostering a positive attitude toward
learning.

Keywords: Gamification; Gamified learning environment; Primary level, Grade II;
Mathematics teaching; Numerical operations; Learning motivation; Student engagement;

Academic achievements; Self-regulation; Design-based research.



