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Abstract:  
Introduction: Gamification has become a widely adopted strategy in education, 

aiming to enhance student motivation, engagement, and learning outcomes. In 

vocational and technical education, digital platforms often use gamified elements 

to support autonomous and self-directed learning. However, the actual 

effectiveness of individual gamification features remains under-researched in 

practice.  

Methods: The study applied a mixed-methods approach based on statistical 

analysis of user data from the educational platform VITA (N=5,402) and 

comparative evaluation against established theoretical models by Sailer (2017) 

and Hamari (2014). Descriptive statistics and Pearson correlation coefficients 

were used to identify key relationships between learner characteristics, 

engagement indicators, and gamification components. 

Results: The findings show that points (XP) and instant feedback are the most 

effective gamification elements in supporting course completion and learner 

engagement. In contrast, badges and leaderboards demonstrated minimal 

correlation with performance metrics. Comparative radar chart analysis confirmed 

a partial alignment between theoretical models and practical implementation. 

Discussion: Gamification can be a powerful motivational tool if pedagogically 

grounded and intentionally designed. The study highlights the importance of 

aligning gamified elements with motivational principles, especially in the context 

of vocational learners who require clarity, autonomy, and progress tracking. 

Limitations: The dataset represents only one private educational platform and 

does not include qualitative user feedback or adaptive personalization features. 

Conclusions: Gamification is effective when elements such as feedback, points, 

and progress are meaningfully integrated into the learning process. Future 

educational innovations should focus on deeper personalization, narrative 
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integration, and collaborative design to maximize gamification’s motivational 

potential.  

 

Key words: academic performance, educational technology, game elements, 

gamification 

 

Introduction  
The integration of gamification in education has garnered increasing attention in 

recent years as an innovative approach to enhancing student motivation, 

engagement, and learning outcomes. Gamification refers to the incorporation of 

game-design elements, such as points, badges, leaderboards, and storytelling, 

into non-game contexts, particularly in educational settings (Deterding, Dixon, 

Khaled, & Nacke, 2011). The underlying rationale for gamification lies in its 

potential to create engaging and immersive learning experiences that foster 

motivation, active participation, and long-term knowledge retention (Buckley & 

Doyle, 2016). The intersection of education and digital technology has led to a 

growing number of gamification applications, making it an essential component 

of contemporary learning methodologies (Huang & Hew, 2018). This rise in 

gamification is largely driven by technological advancements and the increasing 

demand for interactive and dynamic learning environments (Huang & Hew, 

2018). Today, digital platforms allow educators to seamlessly integrate game-

based elements into traditional curricula, transforming the learning process into 

something more engaging and appealing to students (Ibáñez, Di-Serio, & 

Delgado-Kloos, 2014). Empirical studies have demonstrated that, when 

implemented effectively and in alignment with pedagogical objectives, 

gamification can enhance student motivation and lead to improved learning 

outcomes (Hamari, Koivisto, & Sarsa, 2014). Furthermore, research indicates 

that gamification has the potential to support lifelong learning, offering sustained 

engagement beyond the traditional classroom setting (Sailer, Hense, Mayr, & 

Mandl, 2017). By fostering active engagement, gamification not only enhances 

learning retention but also supports the development of critical cognitive and 

social skills (Plass, Homer, & Kinzer, 2015). 
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1 Theoretical background  
The effectiveness of gamification in education is deeply grounded in well-

established motivational theories, particularly Deci and Ryan's (1985) Self-

Determination Theory (SDT). This theory explains why individuals engage in 

specific activities by highlighting three core psychological needs: autonomy, 

competence, and relatedness. Gamification leverages these needs by allowing 

students to make choices in their learning process (autonomy), providing clear 

milestones and achievements (competence), and fostering a sense of connection 

through collaborative or competitive elements (Sailer et al., 2017). When 

designed thoughtfully, these game-based strategies can significantly sustain 

student engagement over time. Another foundational perspective comes from 

Skinner’s (1953) behaviorist theory of reinforcement, which emphasizes how 

external rewards influence learning.   

Gamified learning environments often utilize points, badges, and leaderboards as 

extrinsic motivators to encourage participation (Domínguez et al., 2013). While 

external rewards may spark initial interest, research suggests that long-term 

engagement relies more on intrinsic motivators, such as immersive storytelling 

and self-directed challenges (Mekler, Brühlmann, Tuch, & Opwis, 2017). 

Finding the optimal balance between extrinsic and intrinsic rewards is essential 

for long-term success, as excessive reliance on external incentives can lead to a 

decline in motivation once the rewards are no longer available (Landers & 

Callan, 2011). Ultimately, the success of gamification in education depends on 

how well these psychological principles are embedded into game mechanics. 

When gamification is properly integrated, it does more than just make learning 

enjoyable—it fosters an environment where students are motivated to explore, 

challenge themselves, and develop long-term learning habits. 

1.1 Impact on student motivation and learning outcomes 

Empirical research has consistently demonstrated the effectiveness of 

gamification in enhancing student motivation and academic performance. A 

comprehensive study by Subhash and Cudney (2018) systematically reviewed 

the gamification literature and found that students in gamified learning 

environments exhibited significantly higher levels of motivation and engagement 

compared to those in traditional educational settings. Similarly, Lister (2015) 

observed that the implementation of game mechanics contributed to improved 

performance and retention rates in post-secondary education. One of the primary 

benefits of gamification is its ability to promote active learning by encouraging 

students to engage in problem-solving and critical thinking activities (Plass, 

Homer, & Kinzer, 2015). For example, Barata, Gama, Jorge, and Gonçalves 
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(2013) demonstrated that engineering students who interacted with gamified 

course elements were more likely to complete assignments on time and exhibited 

a deeper conceptual understanding. Additionally, gamification encourages 

collaborative learning experiences by incorporating multiplayer and team-based 

activities, which reinforces the principles of social learning (Nah, Zeng, 

Telaprolu, Ayyappa, & Eschenbrenner, 2014). However, the success of 

gamification in education depends on careful and thoughtful design and 

implementation. Some studies indicate that gamification can have a limited 

impact if the game elements are not meaningfully integrated into the learning 

process (Nah et al., 2014). Furthermore, excessive reliance on extrinsic rewards 

may eventually diminish intrinsic motivation (Landers & Callan, 2011). To 

mitigate this risk, scholars emphasize the importance of balancing extrinsic and 

intrinsic motivators to maintain student engagement over time (Sailer et al., 

2017). Moreover, the impact of gamification varies across different educational 

contexts, requiring a tailored approach that aligns with specific learning 

objectives and student demographics. 

1.2 Challenges in implementing gamification 

Despite its advantages, the implementation of gamification in education is not 

without challenges. One major concern is the risk of cognitive overload, where 

excessive game mechanics can distract students from the core learning objectives 

(Mezeiová, 2018). Additionally, differences in student preferences and learning 

styles mean that not all learners will respond positively to gamification (Adams, 

1998). Therefore, educators must carefully consider the diversity of their student 

population when designing gamified learning experiences. Research suggests 

that customization and adaptive gamification models can help tailor the learning 

experience to the individual needs of students (Ibáñez et al., 2014). The 

effectiveness of gamification is contingent on striking a balance between 

entertainment and educational rigor. Another significant challenge is the 

resource-intensive nature of gamification. Developing and integrating gamified 

content requires considerable time, technical expertise, and financial investment 

(Prensky, 2003).   

Furthermore, the success of gamification heavily depends on the instructor's 

ability to facilitate and adapt game-based learning strategies to suit their specific 

educational context (Buckley & Doyle, 2016). Institutional support and 

professional development programs are crucial in equipping educators with the 

necessary skills to successfully implement gamification into their teaching 

practices (Huang & Hew, 2018). Overcoming these challenges requires a 
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strategic approach that incorporates continuous assessment and iterative 

refinement of gamified learning models. 

2 Data and methodology 
This research aims to answer the following key questions: 

- RQ1: Which gamification elements are most commonly used in Slovak 

vocational and technical education? 

- RQ2: What is the impact of different gamification elements on student 

motivation and engagement, as measured by course completion rates and 

time spent in course? 

- RQ3: What are the relationships between learner characteristics (age, 

education level) and their responsiveness to gamified learning features? 

- RQ4: How effectively do gamification strategies implemented on 

educational platforms align with theoretical models of gamified learning 

(e.g., Sailer, Hamari)? 

2.1 Reseach methods 

To systematically analyze gamification and its impact on student motivation and 

engagement in Slovak vocational and technical education, this study adopts a 

mixed-methods approach, focusing primarily on quantitative analysis supported 

by comparative techniques. 

1. Statistical analysis: Quantitative data were collected from the www.vita.sk 

educational platform VITA, involving a sample size of 5,402 learners (men: 

3913, women: 1489): 

- Age, education level, number of courses taken, completion rate, average 

time spent in course, and number of badges earned. 

- Pearson correlation coefficients were calculated to identify linear 

relationships between key variables. 

- Results indicated strong positive correlations between education level and 

completion rate, as well as between the number of courses and both 

completion rate and time spent in course. Conversely, the number of 

badges showed no meaningful correlation with other variables, suggesting 

low motivational effectiveness in its current implementation. 

2. Comparative analysis of gamification elements: The study includes a cross-

model evaluation of gamification elements, comparing the practical 

implementation on VITA with theoretical models presented in the empirical 

literature (Sailer et al., 2017; Hamari et al., 2014). The following gamified 

components were assessed: 
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- Points (XP), Badges/Achievements, Leaderboards, Levels/Progression, 

Storytelling/Narrative, Team Competitions/Collaboration, Instant Feedback 

and Simulations. 

- Each element was scored on a scale from 0 to 100 based on its relative 

effectiveness in fostering motivation and creativity. These scores were 

visualized using radar charts to compare the practical implementation 

(Reiter, 2025) with findings from the referenced theoretical frameworks. 

By analyzing data collected from the VITA platform, this study provides a 

comprehensive, data-driven perspective on gamified learning practices in 

vocational and technical education over a five-year period (2019-2024). The 

analysis offers valuable insights into the effectiveness of gamification elements 

and their impact on student motivation and engagement. 

3 Results 
The analysis focused on evaluating the implementation and effectiveness of 

gamification elements in vocational and technical education using data collected 

from the www.vita.sk platform. The study examined the relationships between 

learner characteristics, engagement indicators, and gamification features, while 

also comparing empirical results with theoretical models proposed by Sailer 

(2017) and Hamari (2014). 

3.1 Descriptive statistics 

The dataset consisted of learners from diverse educational backgrounds and 

professional contexts. The average number of completed courses per user was 

7.51, with a median of 7 and mode of 7. The standard deviation was 2.91, 

indicating moderate variability in user activity. The minimum value recorded 

was 0 courses, and the maximum was 18 courses. The average course 

completion rate was 0.67 (i.e., 67%), with both the median and mode being 0.67 

and 1.0, respectively. This suggests that many users successfully completed all 

registered courses. The distribution was relatively symmetric, with a standard 

deviation of 0.10 and a minimum value of 0.4. Regarding engagement time, the 

average time spent per course was 28.33 minutes, with a median of 28.11 and a 

mode of 50 minutes. The standard deviation was 8.00, reflecting significant 

variation in the time spent per course. The lowest recorded time was 1 minute, 

and the highest was 50 minutes. As for gamification elements, the average 

number of badges earned per user was 9.40, with both the median and mode 

being 10. The standard deviation was 4.92, and the range was from 0 to 30, 

suggesting moderate diversity in badge acquisition. The skewness and kurtosis of 

all variables were within acceptable ranges, indicating distributions close to 
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normal, with slight positive skewness, especially in course activity and badge 

counts. 

3.2 Correlation analysis 

The results of the Pearson correlation analysis revealed significant patterns in the 

relationships between user characteristics and learning outcomes. Education 

level exhibited a strong positive correlation with course completion rate 

(r=0.707) and a moderate correlation with the number of courses taken 

(r=0.351), suggesting that learners with higher education levels tend to engage 

more in learning activities and are more likely to successfully complete courses. 

The number of courses taken showed a strong correlation with both completion 

rate (r=0.736) and average time spent in course (r=0.769), confirming that users 

who take more courses are also more engaged in terms of time investment and 

are likely to complete their courses. Age showed a weak but positive correlation 

with completion rate (r=0.218) and education level (r=0.307), indicating that 

older students may exhibit a higher degree of persistence and formal 

qualification. Notably, the number of badges earned showed no significant 

correlation with any other variable, including completion rate, number of 

courses, or time spent in course. This finding suggests that, despite frequent 

implementation of badges, they may have a limited motivational impact in their 

current form and may require a more integrated approach within the educational 

framework. To validate the robustness of the analysis, Spearman's rho was also 

calculated. The results of both Pearson and Spearman correlations were nearly 

identical across all major variables, confirming that the relationships between the 

variables were not only linear but also monotonic. For instance, the correlation 

between education and course completion rate was r = 0.707 (Pearson) and 

ρ=0.718 (Spearman), while the number of badges earned remained statistically 

insignificant in both cases (r= -0.021, ρ= -0.024). This parallel analysis 

strengthens the reliability of the findings and confirms the consistency of the 

relationships across different statistical methods. 

3.3 Comparative evaluation of gamification elements 

A structured comparative analysis was conducted to assess eight gamification 

elements implemented on the VITA platform. These included points (XP), 

badges and achievements, leaderboards, levels and progression, storytelling and 

narrative, team competitions and collaboration, instant feedback, and 

simulations. Each element was scored on a normalized scale from 0 to 100 to 

reflect its effectiveness in fostering learner motivation and engagement. The 

results were compared to theoretical benchmarks based on models developed by 
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Sailer (2017) and Hamari (2014). The radar chart visualization demonstrated that 

points and instant feedback consistently received the highest scores across all 

models, with values ranging from 85 to 90, confirming their universal 

effectiveness and motivational power. While badges were commonly awarded on 

the platform (mean=9.4), their correlation with learning outcomes was 

statistically insignificant, suggesting a limited impact on actual performance. 

Storytelling and team-based competitions were rated higher in theoretical 

frameworks than in practical implementation, indicating that these elements offer 

untapped potential for enhancing user experience and creativity. Levels and 

simulations achieved moderate effectiveness scores, especially in technically 

focused courses. Overall, the analysis shows that although gamification is 

broadly present on the platform, its practical impact varies significantly 

depending on the specific element used. 

 

Table 1  

 

Descriptive statistics of the educational platform VITA  
Courses taken Completion rate Avg_time_in_course Number_of_badges 
Mean 7.51 Mean 0.67 Mean 28.33 Mean 9.40 

Standard Error 0.04 Standard Error 0.00 Standard Error 0.11 Standard Error 0.07 

Median 7 Median 0.67 Median 28.11 Median 10 
Mode 7 Mode 1 Mode 50 Mode 10 

Standard Dev. 2.91 Standard Dev. 0.10 Standard Dev. 8.00 Standard Dev. 4.92 

Sample Var. 8.49 Sample Var. 0.01 Sample Var. 63.94 Sample Var. 24.18 
Kurtosis 0.03 Kurtosis -0.31 Kurtosis -0.13 Kurtosis 0.08 

Skewness 0.40 Skewness 0.11 Skewness 0.12 Skewness 0.18 

Range 18 Range 0.6 Range 49 Range 30 
Minimum 0 Minimum 0.4 Minimum 1 Minimum 0 

Maximum 18 Maximum 1 Maximum 50 Maximum 30 
Sum 40558 Sum 3645 Sum 153049 Sum 50782 

Conf. Level 

(95%) 0.078 

Conf. Level 

(95%) 0.003 

Conf. Level 

(95%) 0.21 

Conf. Level 

(95%) 0.131 
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Table 2  

 

Correlation analysis of the education platform VITA – Pearson 

 
Age Education Courses_taken Compl_rate 

Avg_time_ 

in_course 

Number_of_ 

badges 
Age -- 

     Education 0.307** -- 

    Courses_taken 0.109** 0.351** -- 
   Compl_rate 0.218** 0.707** 0.736** -- 

  Avg_time_in_course 0.101** 0.306** 0.769** 0.603** -- 

 Number_of_badges  -0.005  -0.021       -0.007     -0.018 -0.008 -- 

  

 

Table 3 

 

Correlation analysis of the education platform VITA – Spearman 

 
Age Education Courses_taken Compl_rate 

Avg_time_ 

in_course 

Number_of_ 

badges 
Age -- 

     Education 0.309** -- 

    Courses_taken 0.109** 0.349** -- 
   Compl_rate 0.226** 0.718** 0.718** -- 

  Avg_time_in_course 0.103** 0.305** 0.754** 0.585** -- 

 Number_of_badges   -0.011   -0.024        -0.008     -0.021 -0.003 -- 

** Correlation is significant at the 0.01 level (2-tailed). 
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Figure 1. Radar chart and comparative analysis gamification methods.  

 

4 Discussion 
The purpose of this study was to evaluate the effectiveness of gamification in 

vocational and technical education with a particular focus on student motivation, 

engagement, and learning outcomes. The results obtained from a dataset of 5,402 

learners on the VITA platform between 2019 and 2024 provide significant 

insights into how different gamification elements function in real learning 

environments and how they align with established theoretical models. One of the 

most important findings is the strong correlation between learners' education 

level and their course completion rate. This supports the premise that learners 

with more advanced formal education tend to exhibit greater persistence and 

success in digital learning environments. Moreover, both the number of courses 

taken and the average time spent per course were strongly associated with 

completion rate, suggesting that consistent engagement is a key predictor of 

success. These findings align with existing research that emphasizes time-on-

task and depth of interaction as core indicators of learning achievement in online 

and self-directed education. In contrast, the number of badges earned showed no 

statistically meaningful correlation with any other behavioral or performance 

variable. This lack of correlation suggests that badges, despite being one of the 
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most widely implemented gamification elements on the platform (mean=9.4 

badges per user), did not contribute to higher completion rates or increased time 

spent in courses. These results indicate that badges may function as superficial 

extrinsic rewards when they are not meaningfully connected to learning goals or 

feedback. The low impact of badges aligns with critiques in the literature, which 

suggest that gamification, when not pedagogically integrated, risks becoming a 

decorative layer rather than a motivational mechanism.  

The inclusion of both Pearson and Spearman correlation coefficients allowed for 

a more comprehensive examination of the relationships between user 

characteristics and learning behaviors. The striking similarity between the two 

sets of coefficients suggests that the observed patterns are stable, regardless of 

distributional assumptions. This reinforces the validity of the conclusion that 

time investment, educational attainment, and course engagement are reliable 

predictors of success in gamified learning environments. At the same time, the 

consistently negligible correlations of badge acquisition with performance 

metrics across both methods underline the need for a pedagogical redesign of 

reward mechanisms on the platform. This highlights the importance of aligning 

gamification features not just with extrinsic rewards, but also with meaningful 

and contextually embedded learning experiences. The comparative analysis of 

gamification methods, based on normalized effectiveness scores, further 

enhances our understanding. Elements such as points and instant feedback 

consistently received high ratings across all models - Sailer (2017), and Hamari 

(2014) - demonstrating their universal effectiveness in fostering motivation and 

engagement. Points provide clear progress tracking, while instant feedback 

supports competence and engagement, reinforcing principles from Self-

Determination Theory (SDT), which emphasizes the role of immediate, 

competence-enhancing feedback in sustaining motivation. Team competitions 

and storytelling were found to be more strongly emphasized in theoretical 

models than in their practical implementation. While both Sailer and Hamari 

underscore the motivational power of social interaction and meaningful 

narratives, these components remain underutilized on the VITA platform. This 

suggests untapped potential for further enhancing user experience and creativity. 

Future implementations could focus on fostering relatedness and deeper 

engagement through collaborative challenges and contextualized learning 

experiences. Interestingly, the leaderboards element received moderate ratings 

and only weak behavioral correlation, suggesting that competitive ranking 

systems may not be effective in all learning contexts. This observation aligns 

with prior research indicating that leaderboards can have mixed effects, 
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motivating high performers but potentially discouraging lower-performing 

learners.   

The role of leaderboards should therefore be carefully balanced within course 

design to avoid negative impacts on learner self-efficacy and engagement. 

Overall, the study demonstrates that while gamification is broadly present on the 

platform, its effectiveness is not uniform. Elements that are well-aligned with 

motivational theory - such as points and instant feedback - produce stronger 

behavioral results, while surface-level elements like badges and leaderboards 

have limited impact unless they are contextually and pedagogically embedded. 

These findings emphasize the importance of intentional design in educational 

gamification, where elements must not only be present but also strategically 

integrated to support learning objectives. Finally, by comparing the practical 

implementation on VITA with theoretical frameworks, the study confirms partial 

alignment: while the core principles of effective gamification are respected, 

opportunities remain to enhance the depth, personalization, and meaningful 

interaction of the platform. This highlights a broader implication for vocational 

and technical education providers—gamification must be more than functional; it 

must be pedagogically purposeful. 

Conclusion 
Gamification represents a promising approach to modern education by enhancing 

student motivation, engagement, and learning outcomes. By leveraging 

psychological principles and digital technologies, gamified learning 

environments offer new opportunities for active and immersive learning. This 

study aimed to investigate the implementation and effectiveness of gamification 

in vocational and technical education through the analysis of user behavior and 

engagement data from the www.vita.sk learning platform. Using a five-year 

dataset (2019-2024) of over 5,400 users, the research applied statistical and 

comparative methods to evaluate the relationship between gamified elements and 

learning outcomes. The findings provide compelling evidence that not all 

gamification strategies are equally effective. Elements such as points (XP) and 

instant feedback emerged as the most impactful across all measured indicators, 

confirming their role as foundational components in gamified learning 

environments. These elements support key motivational needs - competence, 

autonomy, and engagement - and align with established theoretical models, such 

as those proposed by Sailer (2017) and Hamari (2014). Conversely, the analysis 

revealed that badges, despite being widely implemented, do not significantly 

influence learner performance or motivation in their current form. Similarly, 

leaderboards showed only limited behavioral impact, emphasizing the need for 
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careful integration and contextualization. This suggests that gamification must be 

intentional and pedagogically grounded to move beyond superficial engagement 

and truly support learning goals. The comparative analysis between theoretical 

frameworks and real-world application confirmed partial alignment. While the 

platform adheres to several principles of motivational design, there are still 

opportunities to enhance gamification through greater use of narrative, social 

collaboration, and adaptive feedback. These areas are particularly relevant for 

vocational and technical learners, whose success depends not only on knowledge 

acquisition but also on practical, goal-oriented motivation. 

In conclusion, gamification in education holds substantial potential—but only 

when thoughtfully designed and properly implemented. This study contributes to 

the growing body of research advocating for evidence-based gamification and 

provides actionable insights for educators, instructional designers, and 

educational technology developers aiming to create more engaging and effective 

learning environments. 
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