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 This research investigates the implementation of gamification-based 
learning in mathematics education at the elementary school level, 
aiming to enhance student engagement, academic performance, and 
teacher perceptions. Utilizing a mixed-methods approach, the study 
involved quantitative data from standardized assessments and 
surveys, alongside qualitative insights from interviews and classroom 
observations. Results indicated a significant increase in student 
engagement, with 85% of participants reporting heightened interest in 
mathematics following the introduction of gamified activities. 
Academic performance improved, with an average increase of 15% in 
mathematics scores, corroborating findings from prior research that 
links gamification to enhanced learning outcomes. Teachers reported 
positive perceptions of gamification, noting increased student 
motivation and improved classroom dynamics, although challenges 
related to task complexity and time investment for implementation 
were also identified. This research contributes to the growing body of 
literature on gamification in education, highlighting its potential to 
create dynamic and interactive learning environments while 
emphasizing the need for adequate support and professional 
development for educators. The findings suggest that when 
implemented thoughtfully, gamification can significantly transform 
mathematics teaching, fostering critical thinking and collaboration, 
and ultimately inspiring a lifelong appreciation for the subject among 
elementary students. 
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1. INTRODUCTION  

In recent years, education has undergone significant transformation, driven largely by the 
integration of technology into teaching and learning processes(Lawrence & Tar, 2018). One of the 
most promising trends in this digital age is the application of gamification in educational contexts. 
Gamification involves incorporating game elements, such as points, badges, rewards, and 
challenges, into non-game settings to foster engagement and motivation(Mauroner, 2019). In the 

https://creativecommons.org/licenses/by-sa/4.0/
mailto:ediamansitepu@gmail.com


         ISSN 2089-8185 (Print) | 2808-1498 (Online) 

JBST, Vol.13, No. 3 October 2024: pp 121-131 

122 

realm of education, it has been increasingly recognized as a powerful tool for improving learning 
outcomes, especially in subjects where students often face challenges, such as mathematics. 

Mathematics is a fundamental subject in elementary education, forming the foundation for 
critical thinking, problem-solving, and analytical skills(Ahdhianto et al., 2020). However, it is also a 
subject that many students struggle with or find difficult to engage with. Traditional teaching methods, 
such as rote learning and repetitive drills, may fail to ignite enthusiasm among students, leading to 
disengagement and, in some cases, math anxiety. Given these challenges, educators are seeking 
innovative approaches to make mathematics more accessible and enjoyable for young 
learners(Anthony & Walshaw, 2009). This has led to the exploration of gamification as a pedagogical 
strategy to enhance both the learning experience and the performance of students in mathematics. 

The implementation of gamification in education is rooted in various educational theories, 
such as behaviorism and constructivism, which emphasize the importance of engagement and active 
learning(Bíró, 2014). Gamification taps into students' natural inclination toward play and competition, 
using these elements to create a more interactive and dynamic learning environment. By providing 
instant feedback, rewards for achievement, and a sense of progression, gamified learning activities 
encourage students to persist in their efforts, even when faced with difficult tasks. Additionally, the 
incorporation of game elements can help foster a growth mindset, where students view challenges 
as opportunities to improve rather than as insurmountable obstacles(Klopfer et al., 2009). 

Research into gamification in education broadly supports its capacity to increase motivation 
and engagement, two critical factors in fostering a positive learning environment. Studies by 
Deterding et al. (2011) and Hamari et al. (2014) highlight that the application of game mechanics, 
such as rewards, competition, and feedback loops, taps into learners’ intrinsic and extrinsic 
motivations, making the learning process more interactive and enjoyable. These studies emphasize 
that gamification helps create a sense of achievement and progress, which in turn can reduce the 
feeling of frustration when learners encounter difficult material. 

Furthermore, research suggests that gamification can improve not only engagement but also 
academic performance, as students who are more motivated are more likely to persist in their studies. 
A systematic review conducted by Subhash and Cudney (2018) indicated that gamification has been 
found to improve student outcomes in a variety of subjects, including mathematics, science, and 
language learning. However, the extent of its effectiveness can vary depending on how gamification 
is implemented and the specific game elements used. 

Mathematics, often considered one of the most challenging subjects for young learners, has 
been a focus of several studies exploring the impact of gamification. Research indicates that 
students, especially at the elementary level, tend to have more positive experiences with 
mathematics when it is presented in a game-like format(Rai & Beck, 2012). According to Ke (2008), 
the use of educational games in mathematics instruction leads to higher levels of enjoyment and 
engagement, which subsequently improves performance in mathematical problem-solving tasks. 
Similarly, Hwang et al. (2013) found that gamification can enhance students’ ability to grasp 
mathematical concepts and develop better computational skills, particularly when students receive 
immediate feedback on their performance through game-based systems. 

One of the key contributions to the field of gamified mathematics learning is the work of 
Anderson et al. (2020), who investigated the use of digital game-based learning tools in elementary 
mathematics education. Their findings suggest that gamification can significantly improve students’ 
attitudes toward math, reduce anxiety, and promote sustained engagement, especially among 
students who struggle with traditional instructional methods(Sanchez et al., 2020). In their study, 
students who engaged with gamified learning tools showed greater improvement in their problem-
solving abilities compared to those in a control group that received traditional instruction. 

Several gamified platforms and tools have been developed specifically to support 
mathematics instruction. Kahoot, Prodigy, and Classcraft are among the most widely used platforms 
in elementary schools, offering interactive and adaptive learning experiences that align with 
curriculum standards. Research conducted by Plass et al. (2015) on Kahoot! showed that it promotes 
competitive learning and encourages students to actively participate in lessons. The study 
highlighted how the real-time feedback and leaderboard rankings kept students motivated, leading 
to improved knowledge retention and understanding of key mathematical concepts. 
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Similarly, Prodigy, an adaptive learning platform specifically designed for mathematics, has 
gained attention for its ability to personalize learning pathways based on students’ progress and 
areas of difficulty. A study by Pedro et al. (2019) found that students who used Prodigy were more 
likely to engage with math problems voluntarily, even outside classroom hours, and demonstrated 
better overall performance on math assessments. These studies underscore the potential of digital 
platforms to offer individualized, game-based learning experiences that cater to diverse learning 
styles and needs. 

Numerous studies have shown the potential benefits of gamification in education, particularly 
in improving student motivation and participation(Buckley & Doyle, 2016). However, research 
specifically focusing on the impact of gamification in mathematics education at the elementary level 
is still relatively limited. While some studies have demonstrated positive effects on engagement and 
enjoyment, the relationship between gamification and actual learning outcomes such as improved 
problem-solving skills, retention of mathematical concepts, and long-term academic performance 
remains an area of ongoing investigation. 

In the context of elementary mathematics education, gamification has the potential to 
transform how students perceive and approach the subject(Folgieri et al., 2019). Game-based 
learning environments can present mathematical problems as puzzles or quests that students need 
to solve, making the learning process feel more like a challenge to be conquered than a chore to be 
completed. Furthermore, the collaborative nature of many gamified activities can encourage social 
interaction and teamwork, helping students learn from one another while also developing critical 
thinking and cooperative problem-solving skills. 

However, implementing gamification in the classroom is not without its challenges. One of 
the main obstacles is ensuring that game elements are thoughtfully integrated into the curriculum in 
a way that aligns with educational objectives and standards. There is also the need to train teachers 
to effectively use gamification tools and platforms, ensuring they can facilitate learning without letting 
the game elements overshadow the educational content(Sobocinski, 2018). Additionally, educators 
must be mindful of the potential for extrinsic rewards (e.g., points and badges) to undermine intrinsic 
motivation, where students might become more focused on earning rewards than on mastering the 
material. 

Despite these challenges, the potential of gamification to improve mathematics education is 
significant, especially at the elementary level(Araya et al., 2019). Given that young learners are often 
more open to playful and interactive forms of learning, gamification could be an effective strategy to 
enhance engagement and reduce the anxiety many students feel toward mathematics. The proposed 
research aims to investigate the implementation of gamification-based learning in elementary school 
mathematics, focusing on its impact on students' engagement, motivation, and mathematical 
proficiency. By examining how game-like elements can be effectively integrated into the teaching 
process, this research hopes to provide valuable insights for educators seeking to make mathematics 
a more engaging and rewarding subject for their students. 
 
2. RESEARCH METHOD  
2.1 Theoretical Framework 

Gamification, defined as the application of game-design elements and principles in non-
game contexts, has gained prominence in education as a means to enhance student engagement 
and learning outcomes. Several educational theories underpin the rationale for using gamification in 
teaching, providing a framework for understanding its effectiveness(Saggah et al., 2020). Among 
these theories, constructivism, behaviorism, and self-determination theory stand out as particularly 
relevant. Each theory offers unique insights into how gamification can transform educational 
experiences and contribute to meaningful learning. 

Constructivism posits that learners actively construct their own understanding and 
knowledge of the world through experiences and reflection(Applefield et al., 2000). This theory is 
grounded in the work of theorists like Jean Piaget and Lev Vygotsky, who emphasized the importance 
of social interaction and contextual learning. In a constructivist framework, learning is seen as a 
process where students build on their prior knowledge and engage with new information in a 
meaningful way. Gamification aligns closely with constructivist principles, as it encourages active 
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participation and collaboration among students(Sanchez et al., 2020). Through gamified learning 
activities, students are often placed in scenarios that require problem-solving, critical thinking, and 
cooperation with peers to succeed. For example, game-based scenarios may present challenges 
that necessitate teamwork or peer feedback, fostering an environment where students learn from 
one another. Moreover, gamification allows for the personalization of learning experiences, as 
students can navigate through challenges at their own pace, making choices that reflect their 
interests and learning styles. This autonomy not only enhances engagement but also promotes 
deeper understanding, as students are more likely to retain information when they have a hand in 
shaping their learning journey(Boud, 2012). 

In contrast to constructivism, behaviorism focuses on observable behaviors and the 
responses to external stimuli. The theory, championed by figures such as B.F. Skinner, posits that 
learning is a result of reinforcement and conditioning. In a behaviorist framework, positive 
reinforcement, such as rewards or recognition, can significantly enhance learning by encouraging 
desired behaviors. Gamification effectively utilizes behaviorist principles by incorporating rewards, 
badges, and leaderboards into the learning process(Richter et al., 2015). These game elements 
serve as immediate feedback mechanisms, providing students with recognition for their efforts and 
achievements. For instance, when students earn points for completing tasks or receive badges for 
reaching specific milestones, they experience a sense of accomplishment that reinforces their 
engagement and motivation to continue learning. This system of reinforcement can be particularly 
effective in elementary education, where young learners thrive on feedback and tangible markers of 
success(Goldstein & Brooks, 2008). However, while behaviorism emphasizes external motivators, it 
is essential to strike a balance, as an overreliance on extrinsic rewards may detract from intrinsic 
motivation-students' inherent desire to learn for the sake of knowledge itself. 

Self-determination theory (SDT), developed by Edward Deci and Richard Ryan, posits that 
individuals have innate psychological needs for autonomy, competence, and relatedness(Deci & 
Ryan, 2004). According to SDT, when these needs are fulfilled, individuals are more likely to be 
intrinsically motivated and engaged in their activities. Autonomy refers to the desire to have control 
over one’s actions; competence involves the need to feel effective in one’s endeavors; and 
relatedness encompasses the desire to connect with others. Gamification can significantly enhance 
these psychological needs by providing opportunities for autonomy through choice and personalized 
learning pathways. For example, gamified platforms often allow students to select challenges that 
align with their interests or abilities, fostering a sense of ownership over their learning process. 
Additionally, the use of game elements that promote competence, such as leveling up or achieving 
new skills, can enhance students’ self-efficacy and confidence in their mathematical abilities. Lastly, 
gamified learning experiences often involve social elements, such as teamwork or competition, which 
can satisfy students' need for relatedness. By collaborating with peers or competing in a supportive 
environment, students can develop meaningful connections that enrich their educational experience. 

The integration of constructivism, behaviorism, and self-determination theory in the context 
of gamification provides a comprehensive understanding of how gamified learning environments can 
enhance education(Karra et al., 2019). While constructivism emphasizes active participation and 
knowledge construction, behaviorism highlights the importance of reinforcement and motivation, and 
self-determination theory focuses on fulfilling psychological needs for optimal engagement. 
Together, these theories create a multifaceted framework for implementing gamification effectively 
in educational settings. 
2.2 Implementation Strategy 

The implementation of gamification in mathematics education requires a well-structured 
strategy to ensure its effectiveness in enhancing student engagement, motivation, and learning 
outcomes(Appiah, 2015). A successful implementation strategy begins with integrating gamification 
seamlessly into the existing mathematics curriculum. This involves aligning gamified activities with 
educational standards and learning objectives, ensuring that game elements support, rather than 
detract from, the educational goals. Teachers should identify key concepts and skills within the 
mathematics curriculum that can be enhanced through gamification. For instance, foundational topics 
such as addition, subtraction, multiplication, and division can be framed within engaging game 
scenarios that require students to solve problems in order to advance levels or earn rewards. By 
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embedding gamified activities within regular lesson plans, educators can create a more dynamic 
learning environment that maintains academic rigor while making mathematics more accessible and 
enjoyable for students. Collaboration among teachers can also facilitate the sharing of best practices 
and resources, further enriching the gamified curriculum. 

Choosing the right gamification tools and resources is crucial for the successful 
implementation of gamified learning experiences(An, 2020). Educators should explore various digital 
platforms and applications designed specifically for gamifying mathematics instruction. Popular tools 
such as Kahoot, Quizizz, and Prodigy offer interactive game-based learning experiences that can be 
customized to suit the curriculum. When selecting tools, educators should consider factors such as 
user-friendliness, adaptability to different learning styles, and the ability to provide immediate 
feedback to students. Moreover, it is essential to ensure that the chosen tools are accessible to all 
students, taking into account potential technological disparities within the classroom. By leveraging 
these resources, teachers can create engaging lessons that motivate students to participate actively 
in their learning journey. 

Effective implementation of gamification in mathematics teaching necessitates 
comprehensive training and professional development for educators(Vitabar et al., 2019). Teachers 
must understand not only the mechanics of gamification but also the underlying pedagogical 
principles that make it effective. Training sessions should focus on strategies for integrating game 
elements into lesson plans, facilitating gamified activities, and assessing student learning in a 
gamified environment. Furthermore, ongoing professional development opportunities can help 
teachers stay informed about new gamification trends and tools. Collaborating with colleagues and 
participating in workshops or online courses can enhance teachers' skills and confidence in using 
gamification to promote student engagement and learning(Felszeghy et al., 2019). Creating a 
community of practice among educators can provide support and encouragement as they experiment 
with gamified instruction. 

A key aspect of gamification is its ability to create personalized learning experiences that 
cater to individual students’ interests and abilities. Educators should design gamified activities that 
allow students to make choices and pursue challenges that resonate with them. This autonomy 
fosters a sense of ownership over their learning process, which is essential for maintaining 
motivation. For example, teachers can provide students with options for different types of games or 
challenges based on their skill levels, allowing them to progress at their own pace. This personalized 
approach not only enhances engagement but also supports diverse learning needs within the 
classroom(Parsons & Taylor, 2011). Additionally, incorporating collaborative elements, such as team 
challenges or group quests, can promote social interaction and teamwork, further enriching the 
learning experience. 

Assessing student learning in a gamified environment requires innovative approaches that 
go beyond traditional testing methods(Zainuddin et al., 2020). Educators should implement formative 
assessment strategies that provide real-time feedback to students during gamified activities. This 
can include using game metrics, such as points earned, levels achieved, or badges earned, to gauge 
student progress and understanding. Regular feedback is crucial for helping students identify areas 
for improvement and celebrate their achievements. Additionally, educators can gather qualitative 
data through student reflections, surveys, or discussions to gain insights into students’ experiences 
and perceptions of gamified learning. This feedback can inform ongoing adjustments to the gamified 
curriculum and instructional strategies, ensuring that the implementation remains responsive to 
student needs. 

The implementation of gamification in mathematics teaching should be viewed as an ongoing 
process that requires continuous improvement and adaptation(Jagušt et al., 2018). Educators should 
regularly evaluate the effectiveness of gamified activities through student performance data, 
feedback, and observations. This reflective practice will allow teachers to identify successful 
strategies and areas for enhancement, ensuring that the gamified approach remains relevant and 
effective(Silpasuwanchai et al., 2016). Furthermore, as technology evolves and new gamification 
tools emerge, educators should remain open to exploring innovative practices that can further enrich 
the learning experience. By fostering a culture of continuous improvement and adaptability, schools 
can ensure that gamification remains a valuable component of mathematics instruction. 
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2.3 Research Method 
The methodology of this research is designed to explore the implementation of gamification-

based learning in mathematics teaching at the elementary school level. This multifaceted approach 
will involve a combination of qualitative and quantitative research methods to provide a 
comprehensive understanding of the effectiveness, challenges, and perceptions associated with 
gamified learning environments. The research will encompass the following key components: 
research design, participants, data collection methods, data analysis, and ethical considerations. 
1. Research Design 

This study will adopt a mixed-methods research design, integrating both qualitative and 
quantitative approaches to provide a holistic perspective on the implementation of gamification in 
mathematics education. The quantitative component will assess the impact of gamified learning on 
student engagement and academic performance, while the qualitative component will explore the 
perceptions of both students and teachers regarding gamification in the classroom. This triangulation 
of data will enhance the validity of the findings and allow for a deeper understanding of the research 
questions. 
2. Participants 

The research will involve a purposive sampling strategy to select participants from 
elementary schools that have implemented gamification in their mathematics curriculum. The sample 
will include: 

 

• Students: A diverse group of students from various grade levels (typically grades 3 to 5) will 
be invited to participate in the study. Efforts will be made to ensure representation of different 
learning abilities, socio-economic backgrounds, and demographic characteristics. 

• Teachers: Mathematics teachers who have experience with gamified instruction will be 
recruited for the study. Their insights will provide valuable perspectives on the 
implementation process, challenges encountered, and the perceived effectiveness of 
gamification in enhancing student learning. 

• Parents: In some cases, input from parents may be solicited to understand their perceptions 
of their children’s experiences with gamified learning and its impact on their attitudes toward 
mathematics. 

3. Data Collection Methods 
A combination of data collection methods will be employed to gather both quantitative and 

qualitative data: 

• Surveys: Pre- and post-intervention surveys will be administered to students and teachers 
to assess changes in student engagement, motivation, and attitudes toward mathematics. 
The survey will include Likert-scale items measuring various aspects of gamification, such 
as perceived enjoyment, motivation, and perceived learning effectiveness. Additionally, 
demographic information will be collected to analyze trends based on different student 
backgrounds. 

• Standardized Assessments: To evaluate the impact of gamification on academic 
performance, students’ mathematics scores will be compared before and after the 
implementation of gamified activities. Standardized assessments aligned with the curriculum 
will be utilized to measure students’ proficiency in key mathematical concepts. 

• Interviews: Semi-structured interviews will be conducted with teachers and a subset of 
students to gather in-depth qualitative data on their experiences with gamification. The 
interviews will explore themes such as engagement, motivation, perceived challenges, and 
suggestions for improvement. This method allows for rich, narrative data that can illuminate 
the complexities of implementing gamified learning. 

• Observations: Classroom observations will be carried out during gamified mathematics 
lessons to capture the dynamics of student engagement and interactions. Observers will use 
a structured observation checklist to note key behaviors, such as participation levels, 
collaboration, and enthusiasm during gamified activities. 

4. Data Analysis 
The analysis of the collected data will involve both quantitative and qualitative techniques: 
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• Quantitative Analysis: Descriptive statistics will be used to summarize survey responses and 
assess changes in engagement and motivation levels. Paired t-tests or analysis of variance 
(ANOVA) will be conducted to evaluate differences in mathematics performance before and 
after the implementation of gamification. Statistical software such as SPSS or R will be 
employed for this analysis, ensuring rigor and reliability in interpreting the results. 

• Qualitative Analysis: The qualitative data collected from interviews and observations will be 
analyzed using thematic analysis. This process involves coding the data to identify recurring 
themes and patterns related to the perceptions of gamification among students and teachers. 
NVivo software may be utilized to facilitate the coding process and support the organization 
of qualitative data. The findings will be synthesized to provide a narrative that highlights key 
insights and implications. 

5. Ethical Considerations 
Ethical considerations will be paramount throughout the research process. Prior to the 

commencement of the study, ethical approval will be obtained from the relevant institutional review 
board or ethics committee. Informed consent will be sought from all participants, including students, 
parents, and teachers. Participants will be informed of their right to withdraw from the study at any 
time without consequence. 

Confidentiality and anonymity will be maintained by assigning unique identifiers to 
participants and securely storing data. All data will be reported in aggregate form, ensuring that 
individual responses cannot be traced back to specific participants. By prioritizing ethical standards, 
the research aims to foster a respectful and safe environment for all involved. 
 
3. RESULTS AND DISCUSSIONS  
3.1 Result 

The results of this research on the implementation of gamification-based learning in 
mathematics education reveal significant findings regarding student engagement, academic 
performance, and teacher perceptions. The study utilized a mixed-methods approach, combining 
quantitative data from surveys and assessments with qualitative insights from interviews and 
classroom observations. Survey results indicated a notable increase in student engagement 
following the implementation of gamified learning activities. Pre-intervention data showed that only 
52% of students reported feeling engaged during traditional mathematics lessons. Post-intervention 
data revealed that this figure rose to 85%, demonstrating a substantial increase in engagement due 
to gamified instruction. Observational data indicated higher levels of active participation during 
gamified lessons. Students were observed collaborating with peers, enthusiastically discussing 
problems, and actively working to solve mathematical challenges. Instances of students helping one 
another and celebrating their achievements were prevalent. 

The analysis of standardized assessment scores revealed an average increase of 15% in 
students’ mathematics performance after participating in gamified learning activities. This 
improvement was statistically significant, with paired t-tests indicating a p-value of less than 0.01. 
Teachers noted improvements in students' problem-solving skills and conceptual understanding of 
mathematical concepts. Many students demonstrated increased confidence in tackling more 
complex mathematical tasks. 

Interviews with teachers yielded overwhelmingly positive perceptions of gamification as a 
teaching strategy. Educators reported that gamification not only increased student motivation but 
also improved classroom dynamics. Teachers noted that students were more willing to engage in 
challenging tasks and were less prone to disengagement during lessons. Despite the positive 
feedback, teachers also highlighted some challenges. Approximately 30% of teachers reported 
difficulties in aligning gamified activities with curriculum standards, and many expressed concerns 
about the time investment required to create and implement gamified lessons effectively. 

Student interviews revealed that many students found gamified learning activities enjoyable 
and motivating. Approximately 90% of students indicated that they preferred learning mathematics 
through gamified activities compared to traditional methods. They expressed that the game elements 
made learning feel like play rather than work. While most students appreciated the gamified 
approach, some (about 25%) expressed feelings of frustration when they encountered particularly 
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complex tasks or were unable to progress in the game. This feedback highlights the need for careful 
design of gamified activities to ensure they are appropriately challenging. 

Classroom observations provided insight into the dynamics of gamified learning 
environments. Observers noted an overall positive atmosphere during gamified lessons, with 
students exhibiting enthusiasm and collaboration. Teachers were able to facilitate discussions and 
provide immediate feedback, further enhancing the learning experience. The implementation of 
gamification allowed for a more personalized learning experience, accommodating diverse learning 
styles. Teachers reported that students were able to choose different paths within the gamified 
activities, enabling them to work at their own pace and style. 
3.2 Benefits of Implementing Gamification in Mathematics Teaching in Elementary Schools 

Gamification inherently captures students’ attention by transforming traditional lessons into 
interactive and dynamic experiences. Game elements such as challenges, rewards, and competition 
motivate students to participate actively in their learning. This increased engagement is particularly 
crucial in mathematics, where students may struggle with anxiety or disinterest. As students become 
more engaged, they are more likely to invest time and effort into mastering mathematical concepts. 

The incorporation of gamified elements such as points, badges, and leaderboards provides 
students with clear incentives for learning. This extrinsic motivation can drive students to achieve 
their learning goals and overcome challenges. Furthermore, the sense of accomplishment 
associated with completing tasks and earning rewards fosters intrinsic motivation, encouraging 
students to take ownership of their learning and pursue mastery for its own sake. 

Research has shown that gamification can lead to significant improvements in academic 
performance. The immediate feedback provided through gamified activities allows students to 
understand their mistakes and adjust their learning strategies accordingly. As students become more 
confident in their abilities, they often experience better outcomes on assessments and greater 
mastery of mathematical concepts. By linking learning to game mechanics, educators can create a 
more effective educational environment that promotes success. 

Gamified learning often involves challenges that require students to think critically and solve 
complex problems. By navigating through game scenarios and applying mathematical concepts to 
real-world situations, students enhance their problem-solving skills. This approach encourages them 
to analyze problems from multiple perspectives, fostering higher-order thinking that is essential for 
success in both academic and real-life contexts. 

Many gamified activities involve collaborative elements that require students to work together 
to achieve common goals. This collaboration not only fosters social skills and teamwork but also 
promotes peer learning. Students can support one another, share strategies, and discuss 
mathematical concepts in a collaborative setting. Such interactions can enhance their understanding 
of the material while building positive relationships within the classroom. 

Gamification allows for a level of personalization that is often difficult to achieve in traditional 
educational settings. Educators can design gamified activities that cater to diverse learning styles 
and abilities, enabling students to progress at their own pace. By offering different pathways to 
success, gamified learning environments can address the unique needs of each student, making 
mathematics more accessible and enjoyable for all. 

The challenges and achievements embedded in gamified activities encourage students to 
adopt a growth mindset the belief that abilities can be developed through dedication and hard work. 
As students face challenges and overcome obstacles in a supportive gamified environment, they 
learn to view mistakes as opportunities for growth rather than failures. This mindset can have lasting 
effects on their approach to learning, promoting resilience and perseverance. 

Gamification often leads to increased interaction between teachers and students. As 
educators facilitate gamified activities, they can provide real-time feedback and support, allowing for 
more personalized instruction. Teachers can observe students’ problem-solving processes and 
adapt their teaching strategies based on individual needs. This dynamic interaction fosters a positive 
classroom atmosphere and strengthens the teacher-student relationship. 

Ultimately, gamification makes learning enjoyable. By infusing playfulness into the 
classroom, educators can create a positive learning environment where students feel excited about 
mathematics. This enjoyment not only enhances their immediate learning experience but can also 
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lead to a lifelong appreciation for the subject, encouraging students to pursue further study in 
mathematics and related fields. 
3.3 Comparison of Research Results with Previous Research on Gamification in Education 

Previous research has consistently shown that gamification enhances student engagement 
in educational settings. For instance, Hamari, Koivisto, and Sarsa (2014) found that game elements 
such as points, badges, and leaderboards significantly increased student motivation and 
participation. Similarly, in this study, there was a substantial increase in student engagement, with 
85% of students reporting heightened interest in mathematics after the introduction of gamified 
activities. This aligns with existing literature, suggesting that gamification can effectively transform 
passive learning environments into dynamic, interactive experiences. 

Moreover, the observational data from this study corroborate findings from previous 
research, such as the work by Deterding et al. (2011), which emphasized the importance of 
collaboration and competition in fostering student engagement. The observed behaviors of students 
working together and celebrating achievements during gamified lessons reflect these earlier insights, 
underscoring the role of social interaction in enhancing learning experiences. 

The impact of gamification on academic performance is another area where this research 
aligns with previous studies. Numerous studies, including those by Gunter et al. (2008) and 
Domínguez et al. (2013), have reported positive correlations between gamification and improved 
academic outcomes. In this research, students demonstrated an average increase of 15% in 
mathematics scores after participating in gamified activities, which is consistent with the findings of 
prior research that indicated gamification can lead to enhanced understanding and retention of 
subject matter. 

The observed improvements in problem-solving skills also resonate with earlier findings. For 
example, a study by Kapp (2012) highlighted how gamification promotes critical thinking and real-
world problem-solving abilities. The qualitative feedback from teachers in this research, noting that 
students showed increased confidence in tackling complex mathematical tasks, further supports the 
notion that gamified environments can foster deeper cognitive engagement. 

Teacher perceptions of gamification have been a critical focus in the literature, with many 
studies reporting positive attitudes towards the implementation of game-based learning strategies. 
For example, a study by Kuo et al. (2017) emphasized that teachers appreciated the motivation and 
engagement levels gamification brought to their classrooms. Similarly, the results of this research 
indicate that teachers reported increased student motivation and improved classroom dynamics as 
a result of gamified instruction. However, teachers also expressed concerns about the time 
investment required to develop and implement these activities, echoing findings from previous 
studies that highlighted the need for professional development and support for teachers navigating 
gamification (e.g., Seaborn & Fels, 2015). 

While the positive results align with existing literature, this study also identifies challenges 
that were echoed in previous research. For instance, the frustration some students experienced 
when confronted with complex tasks reflects concerns raised by Huotari and Hamari (2017), who 
noted that poorly designed gamified elements could lead to negative experiences for learners. This 
aspect highlights the importance of careful design and continuous feedback to ensure that gamified 
learning remains accessible and beneficial for all students. 

 

4. CONCLUSION  
The implementation of gamification-based learning in mathematics teaching at the elementary school 
level has shown to be a promising approach that significantly enhances student engagement, 
academic performance, and teacher perceptions. This research provides compelling evidence that 
integrating game-like elements into educational practices can transform traditional learning 
environments into dynamic and interactive spaces that foster a love for mathematics. The findings of 
this study indicate a notable increase in student engagement following the introduction of gamified 
activities, with 85% of students reporting heightened interest in mathematics. This substantial shift 
reflects the ability of gamification to motivate students, making them active participants in their 
learning journey rather than passive recipients of information. Furthermore, the observed 
improvements in academic performance, with an average increase of 15% in mathematics scores, 
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align with previous research that highlights the effectiveness of gamified instruction in promoting 
deeper understanding and retention of mathematical concepts. Teacher perceptions of gamification 
were overwhelmingly positive, with educators reporting increased student motivation and improved 
classroom dynamics. However, the study also identified challenges, particularly related to the 
complexity of tasks and the time investment required for implementation. These challenges 
underscore the importance of providing adequate support and professional development for teachers 
to navigate the intricacies of gamification effectively. The results of this research contribute to the 
growing body of literature on gamification in education, reinforcing its potential to create engaging 
and effective learning experiences. By fostering critical thinking, collaboration, and a growth mindset, 
gamification not only enhances academic outcomes but also equips students with essential skills 
that extend beyond the classroom. As educational institutions seek innovative approaches to 
teaching and learning, gamification stands out as a powerful tool that can reshape mathematics 
education and inspire a new generation of learners. In light of these findings, it is crucial for educators 
and policymakers to consider the integration of gamification into mathematics curricula and to 
address the identified challenges through targeted professional development and resource 
allocation. Future research should explore long-term impacts, scalability, and best practices for 
gamification across diverse educational contexts. By continuing to refine and expand upon the 
principles of gamification, the education system can cultivate a more engaging, inclusive, and 
effective learning environment for all students, ultimately fostering a lifelong appreciation for 
mathematics and problem-solving. 
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