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Gamification has increasingly been implemented in technology-based
learning environments to enhance students’ motivation and engagement. In
the context of Information Technology Education (ITE), this approach is
considered particularly relevant because learning materials are often abstract
and require complex problem-solving skills. Although numerous studies
report improvements in motivation through gamification, findings regarding
its impact on cognitive learning outcomes remain varied and have not yet
been comprehensively synthesized, particularly within the context of ITE.
This study aims to systematically analyze how gamification influences
motivation and learning outcomes, as well as to identify factors that
determine its effectiveness. The method employed is a systematic literature
review of national and international articles published between 2015 and
2026, sourced from indexed databases using structured selection criteria. The
findings indicate that gamification consistently improves students’ learning
motivation and engagement in Information Technology Education. However,
its impact on cognitive learning outcomes varies depending on the quality of
instructional design and the alignment between game elements and learning
objectives.
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INTRODUCTION

The rapid development of digital technology has stimulated the emergence of various
innovations in instructional strategies, including gamification. Gamification refers to the use
of game elements—such as points, levels, badges, leaderboards, and reward systems—in
non-game contexts to enhance user engagement and motivation (Deterding et al., 2011;
Werbach & Hunter, 2012). In educational settings, gamification is viewed as an approach
capable of increasing active participation and fostering more interactive learning
experiences (Hamari et al., 2014; Kapp, 2012). Numerous studies indicate that game
elements can improve student engagement, persistence, and interest in learning materials
(Buckley & Doyle, 2016; Su & Cheng, 2015).

In the context of Information Technology Education (ITE), learning often involves
abstract and technical content, such as algorithms, programming, data structures, and
databases. These subjects require logical, analytical, and sustained problem-solving skills. A
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major challenge in ITE is maintaining students’ motivation to remain engaged in cognitively
demanding processes that can often be frustrating, particularly in programming courses
(Robins et al., 2003; Lahtinen et al., 2005). Several studies report that the use of gamification
in programming education can enhance students’ motivation, self-confidence, and
persistence in completing tasks (Domínguez et al., 2013; Subhash & Cudney, 2018; Ibáñez et
al., 2014).

In Indonesia, the integration of gamification into technology-based learning has shown
significant growth. Studies by Putra and Wibowo (2021) and Rahmawati (2022) indicate that
incorporating game elements into informatics instruction can increase student participation
and enthusiasm. Another study by Sari and Nugroho (2023) suggests that gamification in
secondary-level coding instruction enhances learning engagement. However, its
effectiveness in improving academic achievement remains inconsistent.

Theoretically, the effectiveness of gamification in education is often explained through
Self-Determination Theory (SDT) proposed by Ryan and Deci (2000). This theory
emphasizes that intrinsic motivation develops when three basic psychological needs—
competence, autonomy, and relatedness—are fulfilled. Gamification elements such as level
systems and badges can strengthen perceptions of competence, while offering choices in
challenges can enhance learning autonomy (Sailer et al., 2017). Additionally, Flow Theory
(Csikszentmihalyi, 1990) provides insight into how balancing challenge and skill level can
create optimal learning experiences in game-based environments.

Although many studies report increased motivation through gamification (Hamari et
al., 2014; Buckley & Doyle, 2016; Sailer & Homner, 2020), its impact on cognitive learning
outcomes shows considerable variation (Clark et al., 2016; Hanus & Fox, 2015). Some
research identifies significant improvements in academic performance when gamification is
integrated with appropriate instructional design (Su & Cheng, 2015; Ibáñez et al., 2014),
whereas other studies indicate that enhanced motivation does not necessarily translate into
improved cognitive achievement (Hanus & Fox, 2015). This suggests that the success of
gamification depends not only on the presence of game elements, but also on the alignment
between gamification design and learning objectives.

Moreover, most research on gamification focuses on general education contexts or
broad online learning environments (Kapp, 2012; Werbach & Hunter, 2012; Subhash &
Cudney, 2018). Studies that specifically integrate motivational theory and instructional
design perspectives within the context of Information Technology Education remain
relatively limited. In Indonesia, existing research tends to be empirically narrow and has not
been systematically synthesized to identify general patterns of gamification’s impact on
motivation and learning outcomes.

This gap highlights the need for a systematic literature review capable of integrating
empirical and conceptual findings on gamification in ITE. Without comprehensive synthesis,
gamification risks becoming merely a pedagogical trend lacking strong theoretical
grounding. Therefore, this study aims to systematically analyze how gamification influences
motivation and learning outcomes in Information Technology Education and to identify
factors that determine its effectiveness. The novelty of this research lies in integrating Self-
Determination Theory, Flow Theory, and instructional design perspectives to explain
patterns of gamification impact specifically within the ITE context. Through this approach,
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the study is expected to provide a more comprehensive conceptual foundation for the
development of effective gamification-based learning models oriented toward improving
the quality of information technology education.

METHOD

This study employs a Systematic Literature Review (SLR) approach to identify,
evaluate, and systematically synthesize relevant research concerning the implementation of
gamification in Information Technology Education (ITE) and its impact on learning
motivation and learning outcomes. The SLR approach was selected because it enables a
structured, transparent, and replicable review process, thereby producing a more
comprehensive conceptual synthesis compared to traditional narrative reviews (Tranfield,
Denyer, & Smart, 2003; Snyder, 2019). Moreover, this method provides a systematic
framework to minimize selection bias and enhance the validity of synthesized findings
(Kitchenham & Charters, 2007).

The literature search was conducted through several international and national
academic databases, including Scopus, Web of Science, Google Scholar, as well as
Indonesia’s nationally indexed journal portals SINTA and Garuda. The selection of these
databases aimed to ensure representation of both global studies and research conducted
within the Indonesian context. The search strategy utilized combinations of keywords in
English and Indonesian, such as “gamification in education,” “gamification in
programming,” “Pendidikan Teknologi Informasi,” “learning motivation,” “learning
outcomes,” “Self-Determination Theory,” and “instructional design.” These keywords were
combined using Boolean operators (AND, OR) to obtain comprehensive and relevant results,
in accordance with literature selection transparency guidelines (Moher et al., 2009).

The inclusion criteria comprised peer-reviewed scholarly articles published between
2015 and 2026, considering this period represents an intensive phase of gamification
development in digital education. Selected articles were required to discuss the
implementation of gamification in technology-based learning contexts, particularly those
related to informatics, programming, or information technology disciplines. Additionally,
eligible studies needed to include empirical or conceptual analyses evaluating the impact of
gamification on learning motivation, student engagement, or cognitive learning outcomes.
Articles that were not peer-reviewed, unavailable in full text, or focused on gamification
outside educational contexts were excluded from the selection process.

The selection procedure was conducted in stages, beginning with initial identification
based on titles and abstracts, followed by topic relevance screening, and concluding with
full-text review of articles meeting the preliminary criteria. This process adhered to the
principles of transparency and accountability recommended in the PRISMA guidelines
(Moher et al., 2009). Each selected article was critically appraised by considering research
design, implementation context, and the indicators used to measure motivation and learning
outcomes.

Data analysis was conducted using a thematic analysis approach structured around
two principal dimensions: (1) the impact of gamification on learning motivation and (2) the
impact of gamification on learning outcomes. To strengthen the analytical framework, the
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synthesis of findings was linked to Self-Determination Theory (Ryan & Deci, 2000) to
explain intrinsic and extrinsic motivational dynamics, as well as to instructional design
theory to understand how the integration of game elements influences cognitive
achievement. This approach enabled the identification of consistent patterns, inconsistencies,
and moderating factors affecting the effectiveness of gamification in ITE.

This study does not conduct a quantitative meta-analysis; rather, it emphasizes
conceptual integration and critical analysis of existing findings. Through this approach, the
research aims to construct a comprehensive understanding of the role of gamification in
enhancing motivation and learning outcomes in Information Technology Education, while
also identifying research gaps for future scholarly development.

RESULT AND DISCUSSION

Based on the literature selection process, a number of articles meeting the inclusion
criteria were identified and analyzed thematically. The synthesis of findings indicates that
the impact of gamification in Information Technology Education (ITE) can be classified into
two primary dimensions: (1) its influence on learning motivation and engagement, and (2)
its influence on cognitive learning outcomes. Although these two dimensions are
interrelated, they do not always exhibit a linear relationship.

Impact of Gamification on Motivation and Learning Engagement
a. Enhancement of Intrinsic and Extrinsic Motivation

The majority of studies consistently demonstrate that gamification enhances students’
learning motivation. Elements such as points, badges, leaderboards, and level systems have
been shown to increase active participation and persistence in completing tasks. Within the
framework of Self-Determination Theory (Ryan & Deci, 2000), these elements contribute to
fulfilling three basic psychological needs: Competence (level systems and badges reinforce
perceptions of achievement), Autonomy (choices of challenges or missions increase
perceived control over learning), and Relatedness (leaderboards and collaboration foster
social interaction).

Several studies indicate that when these three needs are satisfied, intrinsic motivation
increases significantly. In the context of ITE, this is particularly important because subjects
such as programming often generate initial frustration. Gamification helps create a more
enjoyable and less intimidating learning environment.

b. Flow and Engagement in Programming Learning
In addition to SDT, Flow Theory (Csikszentmihalyi, 1990) is relevant in explaining

increased learning engagement. The literature shows that gamification is most effective
when there is a balance between task difficulty and students’ abilities. Progressive
challenges help students remain within an optimal zone—neither too easy nor too difficult.

In programming education, structured levels and step-by-step mission systems
support a more positive trial-and-error process. When students feel “challenged yet
capable,” engagement increases and the likelihood of disengagement decreases. However,
the literature also notes that motivational gains are often characterized by an initial boost
effect. If game elements are not continuously updated or meaningfully integrated with
learning objectives, motivational effects may decline over time.
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Impact of Gamification on Cognitive Learning Outcomes
a. Conditional Impact Patterns

In contrast to the relatively consistent findings on motivation, the impact of
gamification on cognitive learning outcomes shows substantial variation. Some studies
report significant improvements in academic achievement, particularly when gamification is
integrated with strategies such as problem-based learning or project-based learning. In these
cases, gamification functions as a motivational facilitator that supports deeper cognitive
processes.

However, other studies indicate that increased motivation does not always lead to
improved cognitive outcomes. This suggests that the relationship between motivation and
academic achievement is not automatically linear.

b. The Role of Instructional Design
The literature synthesis identifies instructional design quality as a key determinant of

gamification effectiveness. If game elements are merely cosmetic (e.g., awarding points
without reflective learning components), motivational gains do not translate into improved
conceptual understanding.

Conversely, when gamification is aligned with instructional objectives—such as
through problem-solving missions or algorithm simulations—significant improvements in
conceptual understanding and computational thinking skills are observed. These findings
suggest that gamification is not an independent variable that automatically enhances
learning outcomes; rather, it acts as a moderating variable that strengthens learning
processes when systematically designed.

Relationship Between Motivation and Learning Outcomes
Cross-dimensional synthesis reveals that the relationship between motivation and

learning outcomes in gamified contexts involves mediation and moderation effects.
Increased motivation through game elements may enhance study time and persistence,
reduce anxiety toward technical material, and encourage exploration and experimentation.
However, without learning strategies that promote analysis and reflection, increased
motivation does not automatically produce deeper understanding.

Thus, gamification functions as a motivational catalyst whose cognitive effectiveness
depends heavily on its integration with instructional designs that demand higher-order
information processing.

Conceptualization of Gamification Mechanisms in ITE
Based on the synthesized findings, a conceptual framework can be formulated to

explain the mechanisms of gamification in ITE. Fundamentally, gamification operates as a
trigger that addresses basic psychological needs as described in Self-Determination Theory
(Ryan & Deci, 2000)—namely competence, autonomy, and relatedness. When game elements
such as level systems, points, challenges, and social interaction are appropriately designed,
these needs are fulfilled, resulting in enhanced motivation and engagement.

However, increased motivation does not automatically transform into improved
learning outcomes. This transformation is strongly influenced by the quality of instructional
design, which determines how game elements are embedded within learning activities.
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In other words, instructional design serves as the key variable determining whether
motivation generated through gamification develops into meaningful academic achievement.
In the context of ITE, gamification effectiveness depends on the extent to which challenges
are grounded in computational logic and authentic problem-solving. Level systems should
not merely represent game progression but also reflect progressive conceptual mastery.
Moreover, each game-based mission or activity should include reflection mechanisms and
feedback processes that encourage students to analyze their problem-solving strategies.
Without these components, gamification risks increasing enjoyment and participation
without strengthening cognitive structures or deep conceptual understanding.

Implications for ITE Learning Design
These findings carry significant implications for the development of gamified learning

models in ITE. Gamification-based instructional models must explicitly integrate
motivational theory into the design of game elements, ensuring that each element serves a
clear pedagogical function. Furthermore, maintaining a balance between challenge and
student capability—as emphasized in Flow Theory (Csikszentmihalyi, 1990)—is essential to
sustaining optimal learning conditions.

Game elements must also be directly aligned with instructional objectives, ensuring
that game-based activities are inseparable from intended learning outcomes. Reflection
activities and formative feedback play crucial roles in ensuring that game experiences
extend beyond motivational enhancement toward conceptual understanding and
computational thinking skill development.

With such an integrated approach, gamification can function as a transformational
strategy in Information Technology Education. Conversely, if designed superficially and
disconnected from instructional objectives, gamification will merely serve as an attractive
engagement tool that temporarily increases participation without significantly improving
learning quality.

CONCLUSION

This systematic literature review indicates that gamification in Information
Technology Education consistently enhances students’ motivation and learning engagement
by fulfilling basic psychological needs as described in Self-Determination Theory.

However, the impact of gamification on cognitive learning outcomes is conditional
and highly influenced by the quality of instructional design. Increased motivation does not
automatically translate into improved academic performance if game elements are not
integrated with learning objectives and do not promote conceptual reflection. Thus,
instructional design functions as a moderating factor that determines the effectiveness of
gamification in strengthening conceptual understanding and computational thinking skills.

Contextually, this study affirms that gamification is not merely an attractive strategy
to increase enjoyment in learning; rather, it can serve as a transformational approach when
systematically designed and grounded in motivational theory and instructional design
principles. A balanced integration between motivational elements and cognitive demands is
essential to ensure the successful implementation of gamification in Information Technology
Education.
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