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INTRODUCTION 

Science education plays an important role in developing scientific literacy, problem-

solving skills, and active reasoning. Yet many students perceive science as difficult, 

abstract, and less engaging than other subjects. This condition often contributes to low 

motivation and weaker academic performance. In response, educators have increasingly 

explored gamification as a strategy to make science learning more interactive and 

meaningful. 

Gamification refers to the use of game design elements in non-game learning 

environments to motivate and engage learners. In education, it is commonly implemented 

through points, levels, badges, progress indicators, challenges, and instant feedback. A 
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Gamification has become an increasingly used instructional 

approach in science education because it can increase 

student engagement and support learning outcomes. This 

paper reviews recent studies on gamification in science 

education and synthesizes its effects on student engagement 

and academic performance. The literature indicates that 

gamification generally improves participation, motivation, 

persistence, and classroom interaction, while also producing 

positive effects on achievement in many contexts. However, 

the magnitude of impact depends on design quality, learning 

context, and alignment with instructional goals. The paper 

argues that gamification is most effective when game 

elements such as points, badges, feedback, challenges, and 

leaderboards are implemented purposefully rather than 

added superficially. Based on the reviewed studies, 

gamification can support science learning by making 

abstract concepts more accessible and by encouraging active 

participation. The paper concludes that gamification is a 

promising strategy in science education, but its effectiveness 

requires careful pedagogical planning and sustained 

evaluation. 

 

This is an open access article under the CC BY-NC-SA 4.0 

license 

 

 

 

  

https://creativecommons.org/licenses/by-nc-sa/4.0/?ref=chooser-v1
file:///C:/Users/AXIOO/OneDrive/Downloads/defrianatasya72@gmail.com,
mailto:fauziahnur1503@gmail.com
mailto:firmansyahrendi623@gmail.com
https://creativecommons.org/licenses/by-nc-sa/4.0/?ref=chooser-v1


  

JAMS Vol. 2, No. 3, July 2026 133 

This is an open access article under the CC BY-NC-SA 4.0 license 

 

systematic review in science education found that gamification has been widely used to 

increase motivation, engagement, and enjoyment, although its effects on achievement are 

not always uniform. 

The topic is relevant because science learning often requires sustained attention, 

conceptual understanding, and active participation. Traditional instruction alone may not 

sufficiently support these demands, especially when students experience low interest or 

weak self-confidence. Recent evidence suggests that gamification may help address these 

issues by creating a more participatory learning environment. At the same time, research 

also shows that poorly designed gamification can fail to improve learning outcomes. 

 
LITERATURE REVIEW 

Research on gamification in education consistently shows positive effects on 

engagement-related outcomes such as interest, participation, satisfaction, and persistence. 

A meta-analysis found that gamification had a significant positive effect on student 

academic performance across educational settings. Another study reported a moderate 

positive effect on learning achievement, suggesting that gamification can improve 

performance when implemented in a structured way. 

In science education specifically, gamification has been examined in subjects such 

as physics, biology, chemistry, and natural sciences. The systematic review by 

Kalogiannakis, Papadakis, and Zourmpakis found that most studies reported gains in 

motivation and learning, but also emphasized the existence of mixed results and design 

limitations. This means that gamification is not automatically effective; its success 

depends on theoretical grounding, instructional design, and the fit between game elements 

and learning goals. 

The relationship between gamification and engagement can be explained through 

motivational theories such as Self-Determination Theory and Flow Theory. Game 

elements can increase autonomy, competence, and relatedness, which in turn support 

intrinsic motivation and deeper involvement in learning tasks. In practice, this can lead to 

higher attention, more frequent practice, and better willingness to complete science 

activities. 

Academic performance is influenced not only by motivation but also by cognitive 

processing, feedback quality, and task persistence. Gamified environments may improve 

these factors by giving students immediate responses and clear progress markers. A recent 

meta-analysis also found a strong positive effect of gamification on learning achievement 

across regions, school levels, academic disciplines, and learning modalities. 

 

RESEARCH METHODS 

This study uses a literature review method by analyzing 15 selected articles from 

databases such as Google Scholar and ERIC published between 2020 and 2025. The 

selection criteria included peer-reviewed journal articles focusing on gamification in 

science education, student engagement, and academic performance. Keywords used in 

the search process included ‘gamification’, ‘science education’, ‘student engagement’, 

and ‘learning outcomes’. The collected studies were analyzed using a thematic synthesis 

approach to identify patterns, trends, and key findings related to the effects of 

gamification. 

 

 

https://creativecommons.org/licenses/by-nc-sa/4.0/?ref=chooser-v1


  

JAMS Vol. 2, No. 3, July 2026 134 

This is an open access article under the CC BY-NC-SA 4.0 license 

 

RESULTS AND DISCUSSION 

The reviewed literature shows that gamification most consistently strengthens 

student engagement. Students tend to participate more actively when lessons include 

competition, feedback, visible progress, and rewards. In science education, this matters 

because engagement is often a prerequisite for understanding experiments, concepts, and 

problem-solving tasks. 

The effect on academic performance is also generally positive, though less uniform 

than engagement. Meta-analytic findings indicate significant improvement in 

achievement, but the size of the effect varies by context and implementation quality. This 

suggests that gamification supports performance best when it is directly linked to 

instructional content rather than used only as entertainment. 

Several studies also show that science learners respond well to gamified platforms 

such as Kahoot, ClassDojo, Labster, and other digital tools. These tools can make science 

more accessible by reducing anxiety and increasing repetition opportunities. However, if 

game mechanics are too complex or the learning goals are unclear, gamification may 

distract learners and reduce achievement. 

Overall, the evidence supports the view that gamification is a useful pedagogical 

strategy in science education, especially for engagement. Its influence on academic 

performance is promising but depends on thoughtful design, teacher readiness, and 

alignment with curriculum objectives. For that reason, gamification should be treated as 

an instructional method, not merely as a motivational accessory. 

 

CONCLUSION 

 Gamification has a positive influence on student engagement in science education 

and a generally favorable effect on academic performance. The strongest benefits appear 

when game elements are used to support clear learning goals, immediate feedback, and 

meaningful practice. 

The main implication is that teachers can use gamification to make science learning 

more active and motivating, especially in topics that students often find difficult. The 

main limitation in current studies is that many interventions are short-term and vary 

widely in design, which makes direct comparison difficult. Future research should 

examine long-term effects, different age groups, and low-resource implementations in 

science classrooms. 
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