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Abstract: This study presents a systematic review of empirical intervention research on gamification in higher
education published between 2020 and 2025. Following PRISMA 2020 guidelines, 374 records were identified in
Scopus and Web of Science, 235 duplicates were removed, and 139 studies were screened. After applying strict
eligibility criteria prioritizing experimental, quasi-experimental, and mixed-methods intervention designs with
measurable motivation and engagement outcomes, 34 studies were included in the qualitative synthesis. The analysis
focused on methodological design, implemented game elements, and reported effects on emotional, cognitive, and
behavioral engagement. Most studies employed experimental or quasi-experimental approaches (76%), indicating
increasing methodological rigor. The most frequent game elements were structured challenges (61.8%), level
progression systems (41.2%), and point-based rewards (35.3%). Across studies, gamification interventions were
generally associated with improvements in motivation and engagement, particularly behavioral participation.
However, effects were context-dependent, and enhanced engagement did not consistently translate into significant
academic performance gains. Methodological limitations remain, including short intervention durations and
heterogeneous measurement instruments. Overall, the findings suggest that pedagogically aligned gamification
interventions can support student motivation and engagement in higher education, although effectiveness depends
on instructional design quality and methodological rigor.
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1. Introduction

Higher education institutions face increasing challenges related to student motivation, sustained
engagement, and active participation in diverse instructional environments. In this context, gamification, defined as
the use of game design elements in non-game educational settings (Deterding ef a/,, 2011) has gained growing
attention as a pedagogical strategy aimed at enhancing motivational processes and learning involvement. Unlike
serious games or full game-based learning environments, gamification integrates discrete elements such as points,
badges, levels, challenges, and feedback systems into existing instructional structures. Theoretical perspectives
grounded in self-determination theory suggest that gamification may influence both intrinsic and extrinsic motivation
by supporting autonomy, competence, and relatedness (Ryan & Deci, 2000b; Sailer ef al, 2017). However, its
effectiveness depends on pedagogical alignment rather than the mere addition of reward mechanisms.

Previous systematic reviews have generally reported positive associations between gamification and student
motivation or engagement in higher education (Ratinho & Martins, 2023; Subhash & Cudney, 2018). At the same
time, concerns have been raised regarding the heterogeneity of the empirical evidence, particularly in relation to
variability in research design and outcome measurement (Dichev & Dicheva, 2017). More recent syntheses continue
to highlight the conceptual overlap between gamification and related approaches, as well as inconsistencies in
methodological rigor (Hope et al., 2023; Lampropoulos & Kinshuk, 2024; Lester et al., 2023).
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Empirical intervention studies have begun to examine more directly the measurable impact of gamification
in higher education contexts. Improvements in student motivation have been reported following structured gamified
interventions (Campillo-Ferrer et al., 2020). Evidence also suggests that reward configuration influences intrinsic and
behavioral engagement in different ways (Xiao & Hew, 2024). Competitive ranking systems appear to generate
context-dependent effects, underscoring the importance of inclusive design (Lampropoulos & Sidiropoulos, 2024).
Other intervention studies implementing gamified elements within online learning platforms and learning
management systems have reported associations with increased participation and engagement (Hellin et a/., 2023;
Maraza-Quispe et al., 2024).

Despite the growing volume of research, there remains a need for a focused synthesis of empirical
intervention studies capable of testing the impact of gamification on measurable motivation and engagement
outcomes in higher education. Many prior reviews have included descriptive, correlational, and conceptual works,
limiting the strength of causal interpretation.

By narrowing the scope to experimental, quasi-experimental, and mixed-methods intervention designs, the
present review seeks to provide a more methodologically grounded understanding of gamification’s potential and
limitations in higher education contexts.

Accordingly, this study addresses the following research questions:

Q1. What research methodologies are most frequently employed in intervention-based gamification studies
in higher education?

Q2. Which game elements are most commonly implemented in empirical gamification interventions?

Q3. What does intervention-based evidence report regarding the motivational and effectiveness outcomes
of gamification in higher education?

Q4. What effects are observed across emotional, cognitive, and behavioral dimensions of student
engagement?

Q5. What methodological limitations characterize recent intervention-based gamification research?

By concentrating exclusively on empirical intervention studies, this review contributes to clarifying the
evidentiary strength of gamification research within higher education contexts.

2. Methods
2.1 Study Design and Data Sources

This study was conducted in accordance with the PRISMA 2020 reporting guidelines (Page et al., 2021). The
systematic literature review (RSL) was executed in December 2025 and covered publications from January 2020 to
December 2025, inclusive. The review aimed to ensure transparency, reproducibility, and methodological rigor
throughout the identification, screening, eligibility, and inclusion phases. The search was performed in two major
international databases: Scopus and Web of Science, selected due to their broad coverage of peer-reviewed scholarly
publications and their recognized indexing standards in educational and interdisciplinary research. The review
protocol was not prospectively registered in PROSPERO or any other public repository. However, the eligibility criteria,
search strategy, and screening procedures were defined a priori before the formal selection process began. Any post
hoc clarifications during screening were documented and applied consistently across all records. These refinements
primarily involved operational clarification of the higher education scope and verification of reported educational
outcomes.

2.2 Procedures

The study selection process followed the PRISMA 2020 framework, and the complete identification,
screening, eligibility, and inclusion stages are illustrated in Figure 1.
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The search strategy was conducted in Scopus and Web of Science Core Collection. In Scopus, the following
advanced search string was applied in the TITLE-ABS-KEY field:

P

Identification of studies through databases and registries

c
S Records identified from: i
g Scopus (n = 225) Records removed before screening:
s Web of Science (n = 149) > Duthate records removed
s Total records identified (n = (n=235)
z 374)
~—
r— A4
Records excluded after manual review
Records screened (title and 5| (n=105)including:
abstract) (n = 139) Not intervention/comparative design
(n=73)
o Serious games / game-based leaming
= only (n=12)
§ Review / non-empirical study (n=7)
o Not higher education context (n = 5)
L No measurable motivation/engagement
outcome (n = 3)
Reports assessed for eligibility Other: (=)
=34
G ) | Reports excluded (n =0)
A
&
T Studies included in qualitative
?:, synthesis (n = 34)

Figure 1. PRISMA flowchart of the study selection process.
Source: (Page MJ, et al., 2021) The BMJ, 372, n160. https://doi.org/10.1136/bmj.n160

TITLE-ABS-KEY ( "gamif*" AND ( "higher education" OR "university students" OR "tertiary education" ) AND
( "student motivation" OR "student engagement" OR "academic engagement" ) ) AND PUBYEAR > 2019 AND (
LIMIT-TO ( DOCTYPE , "ar" ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) OR LIMIT-TO ( LANGUAGE , "Spanish" ) )

This search yielded 225 records.
In Web of Science, the following Topic Search (TS) query was used:

TS=("gamif*" AND ("higher education" OR "university students" OR "tertiary education") AND ("student
motivation" OR "student engagement" OR "academic engagement™)) AND PY=(2020-2025) NOT TS=("video games"
OR "entertainment games")

After applying filters for document type (article) and language (English and Spanish), 149 records were
obtained.

As presented in Figure 1, the records retrieved from both databases were exported and combined (n = 374).
Duplicate records were removed (n = 235), resulting in 139 unique records for title and abstract screening. During
the screening phase, 105 records were excluded because they did not meet the predefined inclusion criteria (e.g.,
not conducted in higher education contexts, not focused on gamification interventions, not measuring motivation or
engagement outcomes, not empirical intervention/comparative studies, or corresponding to reviews or serious games
research). A total of 34 full-text articles were assessed for eligibility. All 34 met the inclusion criteria and were included
in the qualitative synthesis.
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Table 1. Selection Criteria for Articles

Inclusion Operational Definition

Criteria

Publication Articles published between January 2020 and May 2025.

period

Document Peer-reviewed journal articles only. Conference papers, book chapters, theses, and

type editorials were excluded.

Language Publications in English or Spanish.

Educational Studies conducted in higher education (universities, colleges, tertiary institutions). K-12 and

level school-level studies were excluded.

Intervention Empirical studies implementing gamification (use of game elements such as points, badges,

type levels, challenges, or feedback in non-game educational contexts). Studies focused solely
on serious games or game-based learning were excluded.

Study design Experimental, quasi-experimental, or controlled empirical intervention studies. Conceptual,
theoretical, correlational, or purely descriptive studies were excluded.

Outcome Studies reporting measurable outcomes related to student motivation and/or engagement

measures (emotional, cognitive, or behavioral).

Accessibility Full-text available for eligibility assessment.

2.3 Analysis

After the eligibility assessment, the 34 included studies were organized into a structured analytical matrix in
Microsoft Excel. Each study was coded systematically according to predefined variables aligned with the research
questions. The coding framework included the following dimensions: author(s), year of publication, geographical
context, methodological design (experimental, quasi-experimental, mixed-methods), characteristics of the study
population, disciplinary field, educational level, implemented game elements, reported outcomes (motivation,
engagement, academic performance), and methodological limitations. The coding scheme was refined after the
eligibility phase to ensure consistency with the final intervention-based inclusion criteria. Only empirical intervention
or comparative studies conducted in higher education contexts were retained. Studies were cross-checked during
coding to verify alignment with operational definitions of gamification and measurable motivation or engagement
outcomes. Content analysis procedures followed systematic coding principles to ensure that data extraction and
categorization remained consistent with the research questions (Krippendorff, 2019).

3. Results
3.1 Sociodemographic Analysis of Published Articles

The final sample comprised 34 empirical intervention studies conducted in higher education contexts
between 2020 and 2025. Geographically, explicit country identification was available in a subset of studies, with
China representing the largest clearly specified contributor (n = 3), followed by Spain, Indonesia, Oman, Mexico,
and the United States (n = 1 each). However, in the majority of cases (n = 26), the country of implementation was
not explicitly stated in the abstract. This suggests broad international representation, though precise regional
distribution cannot be fully determined from abstract-level data alone.

Regarding educational level, undergraduate populations were explicitly identified in 8 studies, while 2 studies
focused on graduate-level cohorts. In the remaining studies (n = 24), the higher education level was specified but
not further differentiated by degree level. These findings indicate that while undergraduate contexts remain
important, gamification interventions are not limited exclusively to one academic tier. In terms of disciplinary
distribution, engineering and computer science contexts accounted for the largest share of interventions (n = 17),
followed by education-related programs (n = 12) and business/economics fields (n = 5). This distribution reflects a
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strong presence of gamification research in technical and applied disciplines, alongside pedagogical domains. Sample
sizes varied across studies. Among the eight studies that explicitly reported participant numbers in their abstracts,
sample sizes ranged from 45 to 333 students (M = 129). However, many studies did not specify exact sample sizes
in the abstract, requiring consultation of full texts for precise reporting. Most interventions were implemented in
authentic educational settings, including face-to-face, blended, and online environments, demonstrating the
adaptability of gamification strategies across diverse instructional formats.

3.2 Study Methodologies

Across the 34 empirical intervention studies included in this review, gamification was generally associated
with improvements in student motivation and engagement-related indicators in higher education contexts. However,
the magnitude and consistency of these effects varied depending on instructional design, intervention duration,
disciplinary context, and evaluation methods. As shown in Table 2, the final sample (n = 34) reveals a predominance
of structured intervention-based research designs. Experimental studies with randomized or controlled group
comparisons account for 32% of the included research (n = 11), while quasi-experimental designs without full
randomization represent 44% (n = 15). Mixed-methods intervention studies comprise the remaining 24% (n = 8).

Experimental designs implemented clearly defined gamification interventions and compared outcomes
between treatment and control groups, allowing for stronger causal inference. Controlled interventions have been
conducted in accounting education to examine the effects of gamification under structured experimental conditions
(Ramesh et al., 2025). Differential reward configurations in gamified online learning environments have also been
analyzed to determine their distinct impact on student outcomes (Xiao & Hew, 2024). Similarly, structured gamified
interventions in criminal law education have been implemented to evaluate their effect on student motivation within
controlled settings (Torres-Tellez, 2025).

Quasi-experimental designs constituted the largest methodological group. These studies typically involved
pre—post comparisons or non-equivalent group designs conducted in authentic university contexts. Gamified digital
frameworks have been evaluated using quasi-experimental designs to assess learning and motivational outcomes in
higher education (Carrién-Candel et a/, 2025). The impact of gamification on academic performance and
engagement in university settings has likewise been examined through quasi-experimental approaches (Hmoud et
al., 2024). Similar designs have been applied to analyze academic performance and motivation among preservice
teachers (Soria-Vilchez & Palazén-Herrera, 2025).

Mixed-methods studies combined quantitative measures (e.g., validated Likert-scale instruments and
performance indicators) with qualitative components such as reflective responses or interviews. Mixed analytical
approaches have been employed to examine student participation and motivational dynamics within gamified
modules (Ng & Lo, 2022). Quantitative performance data have also been integrated with analytical modeling
techniques to explore engagement patterns in gamified classroom environments (Duggal et a/,, 2021). Additionally,
methodological rigor has been strengthened through the design and validation of instruments specifically developed
to evaluate gamified strategies in higher education e-learning environments, reflecting increased attention to
measurement reliability within intervention-based research (Vélez-Loor et al., 2025).

Table 2. Methodology of the selected studies

Methodology Frequency Percentage
Experimental

] 11 32%
(randomized control)

uasi experimental

Q P ) 15 44%
(non-randomized)
Mixed-methods

. 8 24%
Intervention
Total 34 100%

Resource: Authors
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Overall, 76% of the included studies (n = 26) relied on experimental or quasi-experimental approaches. This
distribution reflects a methodological strengthening of gamification research in higher education, emphasizing
intervention testing rather than purely descriptive or correlational analysis.

3.3 Game Elements in Gamified Designs

The analysis of the 34 included intervention studies reveals a heterogeneous yet structured integration of
game design elements in higher education contexts. As shown in Figure 2, the most frequently implemented element
was structured challenges or mission-based activities (n = 21; 61.8%). These mechanics were typically designed to
scaffold learning tasks progressively and stimulate sustained engagement. Mission-based programming tasks, for
example, have been embedded to maintain participation across course modules in higher education settings (de la
Pefia et al., 2021; Nascimento et al., 2025).

Experience progression systems, including levels and XP accumulation, were identified in 14 studies (41.2%).
These elements were used to visually represent progress and unlock subsequent tasks, reinforcing perceptions of
competence and achievement. Level-based progression systems have been incorporated in social sciences education
(Campillo-Ferrer et al., 2020), and the influence of reward structures and progression systems on intrinsic and
behavioral engagement in online university learning environments has also been examined (Xiao & Hew, 2024).
Progression-based mechanics have likewise been integrated into programming education, demonstrating sustained
learning involvement (Mellado et al., 2024).

Point-based reward systems appeared in 12 studies (35.3%), often functioning as mechanisms for
performance tracking and motivational reinforcement. Structured point systems implemented in accounting
education have been associated with improvements in task persistence and engagement (Ramesh et al, 2025).
Similarly, enhanced participation has been reported through structured point accumulation and progress visualization
mechanisms (Wang et al., 2025).

Quiz-based gamified tools (e.g., Kahoot-type or LMS-integrated quizzes) were identified in 6 studies (17.6%).
These tools were commonly used for formative assessment and active participation. Interactive quiz-based dynamics
have been implemented to promote classroom participation (Zainuddin, 2024), and game-based response systems
such as Kahoot have been examined as innovation tools in university teaching (Aibar-Almazan et al., 2024). Badges
as symbolic achievement markers were present in 5 studies (14.7%). Digital badges have been reported to support
persistence in remote higher education environments (Ferriz-Valero et al,, 2020), and their effects on psychological
need satisfaction among university students have also been analyzed (Schiirmann & Quaiser-Pohl, 2022).

Avatars / customization 2.90%
Narrative / story 8.80%
Leaderboards / rankings 8.80%
Immediate feedback 14.70%
Badges 14.70%
Quizzes (Kahoot/Quizizz etc.) 17.60%
Points / rewards 35.30%
Levels / XP 41.20%
Challenges / missions 61.80%

Figure 2. Most used game elements in gamified environments.
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Immediate feedback mechanisms were explicitly described in 5 studies (14.7%), typically functioning as
regulatory components that support self-monitoring and engagement. Differential motivational effects of feedback
structures have been emphasized in online gamified environments (Xiao & Hew, 2024), and multimodal feedback
has been incorporated into gamified reading platforms to enhance knowledge retention (Pelumi & Gordon, 2025).

Leaderboards or ranking systems were less frequent (n = 3; 8.8%). Engagement dynamics in online gamified
systems suggest that competitive visibility may initially stimulate participation while also producing novelty-related
fluctuations over time (Tsay et a/, 2020). Competitive features implemented in participatory university contexts
require careful design to avoid uneven motivational effects depending on student positioning (Vergara-Borge et al.,
2025).

Narrative elements were identified in 3 studies (8.8%), generally used to contextualize learning tasks within
broader story-based structures. Transmedia skill development in gamified augmented environments illustrates how
narrative coherence may support engagement (del Moral Pérez et al, 2024). Avatars or customization features
appeared in only 1 study (2.9%), suggesting that identity-based personalization is not a dominant component in
higher education gamification interventions within the selected sample.

Notably, most interventions combined multiple elements rather than relying on a single mechanic. Overall,
gamification in higher education tends to prioritize structured task progression (challenges and levels), performance-
based reinforcement (points), and formative assessment tools over purely competitive or aesthetic features.

3.4 Motivation and Effectiveness of Gamification in Learning

A substantial proportion of experimental and quasi-experimental studies reported statistically significant
increases in motivational outcomes. Structured point-based gamification systems implemented in accounting
education have been associated with significant enhancements in student engagement and task persistence (Ramesh
et al., 2025). Different reward configurations in gamified online learning environments have been shown to influence
intrinsic motivation and behavioral engagement (Xiao & Hew, 2024). Improvements in participation and perceived
engagement have also been documented in structured college course interventions (Wang ef a/., 2025). Enhanced
motivational involvement following gamified instructional redesign in higher education settings has likewise been
reported (Buenadicha-Mateos et al., 2025). Analyses of LMS-based behavioral data in gamified blended cybersecurity
courses indicate increased participation and sustained interaction patterns following implementation (Hsu, 2025).

Quasi-experimental research has similarly provided evidence of positive associations between gamification
and motivational constructs. Improvements in both engagement and academic performance have been observed
following the implementation of gamification strategies in university contexts (Hmoud et al, 2024). Enhanced
motivation and achievement have been reported after redesigning instructional activities through gamified digital
tasks (de la Pefa et al., 2021). Significant gains in student participation have been documented in structured quasi-
experimental designs (Montero-Benavides et al, 2025), and improvements in motivational indicators and
performance have been identified in physical education programs (Ferriz-Valero et a/., 2020).

Several studies emphasized improvements in perceived usefulness, satisfaction, and participation rather than
exclusively academic performance. Increased perceived usefulness and motivational involvement have been reported
in gamified e-learning contexts (Aguilos & Fuchs, 2022). Enhanced discussion engagement has been observed when
gamification was aligned with self-determination theory principles (Pradana et al, 2024). Positive associations
between gamified learning environments and engagement indicators have also been identified (Bilro et a/,, 2021).
Increased student commitment in undergraduate cohorts exposed to structured gamification models has likewise
been highlighted (Madero & Vazquez-Hernandez, 2025).

The implementation of gamified tools within digital and blended environments has been associated with
increased classroom dynamism and participation. Higher levels of active engagement have been observed through
Kahoot- and Quizizz-based interventions (Maraza-Quispe et al., 2024). Sustained learning participation has been
reported in online programming platforms incorporating gamification mechanics. Enhanced engagement in remote
higher education settings has been documented (Zainuddin, 2024), as well as positive effects within gamified virtual
laboratory environments (Sanzana, 2024).
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Nevertheless, findings were not uniformly positive. Potential novelty effects in online gamified systems
suggest that initial engagement gains may diminish over time (Tsay et a/., 2020). Increased behavioral participation
has not consistently corresponded to statistically significant improvements in academic performance (Khanchai et
al., 2025; Vergara-Borge et al., 2025). The durability of motivational outcomes appears to depend on design
coherence and implementation quality (Tsang et al., 2024; Q. F. Yang et al., 2023). Overall, the evidence supports
a cautiously optimistic interpretation: well-designed gamification interventions in higher education are frequently
associated with improved motivational and engagement-related outcomes. However, effectiveness remains context-
sensitive and dependent on instructional coherence, inclusive design, measurement rigor, and sustained application
over time.

3.5 Emotional, Cognitive, and Behavioral Engagement

The included intervention studies (n = 34) reported engagement-related outcomes across three commonly
described dimensions: emotional, cognitive, and behavioral engagement. Although the operationalization of
engagement varied across studies, the evidence suggests that gamification interventions most consistently influenced
behavioral engagement (e.g., participation, task completion, interaction frequency), while emotional and cognitive
engagement outcomes were more sensitive to instructional design and measurement strategy.

Emotional engagement was frequently reflected through indicators such as enjoyment, satisfaction,
perceived fun, and affective connection with learning activities. Improvements in motivational involvement and more
positive student perceptions in gamified environments have been reported (Carrion-Candel et al,, 2025). Increased
affective engagement within gamified learning contexts has likewise been documented (Bilro et a/., 2021), as well
as enhanced perceived enjoyment and classroom dynamism in structured interventions (Wang et a/., 2025).

Cognitive engagement was typically measured through self-reported indicators of attention, effort
investment, persistence, and perceived competence. Studies implementing structured challenges and level-based
progression frequently reported improvements in sustained effort and task focus. Progressive mission-based
interventions in programming or design courses have been associated with higher levels of cognitive involvement
(Torres-Tellez, 2025). Increases in learning persistence and self-regulated engagement have also been documented
in quasi-experimental university contexts (Mellado & Cubillos, 2024; Montero-Benavides et al., 2025). Evidence
further suggests that the type and balance of reward configurations influence cognitive involvement in differentiated
ways (Xiao & Hew, 2024).

Behavioral engagement was the most consistently reported dimension, typically operationalized through
participation rates, forum interaction, assignment completion, and platform usage metrics. Increased participation in
competitive programming contexts has been observed (Chan et a/., 2025), as well as higher classroom interaction
levels through gamified quiz platforms (Maraza-Quispe et al, 2024). Greater behavioral participation in distance
learning environments incorporating gamified structures has also been documented (de la Pefa et al, 2021).
Improvements in task completion rates within gamified spatial crowdsourcing interventions have similarly been
identified (Vergara-Borge et al., 2025).

However, behavioral engagement gains were not always accompanied by equivalent improvements in
academic performance outcomes. Although engagement increased in gamified digital board game environments,
learning gains varied depending on contextual factors (Khanchai et a/, 2025). Potential novelty effects have also
been highlighted, suggesting that initial engagement increases may not persist longitudinally (Tsay et a/., 2020).

Leaderboard-based competition appeared in a limited number of intervention studies and produced mixed
effects. Competitive visibility has been shown to require careful pedagogical alignment to avoid uneven motivational
responses (Tsang et al, 2024). These findings reinforce that engagement outcomes depend not solely on
gamification mechanics but also on pedagogical alignment, inclusivity, and contextual adaptation.

Overall, the evidence from the 34 intervention studies suggests that gamification can support engagement
in higher education, particularly in behavioral and motivational domains. Nevertheless, engagement effects remain
sensitive to study design, duration, and measurement instruments, warranting cautious interpretation and stronger
longitudinal validation in future research.
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3.6 Study Limitations

Despite the methodological refinement of the final sample (n = 34), several recurring limitations were
identified across the included intervention studies.

First, sample size variability remains a concern. Although some studies involved large university cohorts,
many interventions were conducted with relatively small groups, limiting statistical power and external validity.

Second, while 76% of the studies employed experimental or quasi-experimental designs, full randomization
was not always feasible. Several relied on non-equivalent group comparisons or pre—post designs without strict
control groups, requiring cautious interpretation of causal claims.

Third, intervention duration was often limited to a single semester or shorter instructional periods.
Longitudinal evidence examining sustained motivational and engagement effects remains scarce, restricting
conclusions about long-term impact.

Fourth, outcome measurement approaches varied substantially. Many studies relied on self-report Likert-
type instruments, and although some used validated scales, others employed researcher-developed questionnaires.
Behavioral metrics (e.g., platform logs, participation rates) were sometimes included but not consistently integrated
with validated psychological measures.

Fifth, multiple gamification elements were frequently implemented simultaneously, making it difficult to
isolate the specific contribution of individual mechanics.

Finally, contextual concentration within particular disciplines (e.g., engineering, business, programming) may
limit cross-disciplinary generalizability.

Overall, although the reviewed studies provide structured evidence supporting the potential of gamification
to enhance motivation and engagement in higher education, methodological heterogeneity and contextual variability
warrant cautious interpretation. Future research would benefit from larger multi-site randomized designs,
standardized measurement instruments, and longitudinal follow-up.

4. Discussion

This review synthesized 34 empirical intervention studies on gamification in higher education published
between 2020 and 2025. By restricting inclusion to experimental, quasi-experimental, and mixed-methods
intervention designs with measurable motivation and engagement outcomes, the present synthesis provides a more
methodologically focused perspective than earlier reviews that incorporated heterogeneous designs. Consistent with
previous systematic reviews, quantitative approaches continue to dominate gamification research (Hope et al., 2023;
Subhash & Cudney, 2018). In this sample, 76% of the studies employed experimental or quasi-experimental designs,
indicating a consolidation toward structured intervention testing in authentic higher education contexts.

With regard to game elements, earlier literature emphasized the predominance of points, badges, and
leaderboards as core gamification mechanics (Dichev & Dicheva, 2017; Ratinho & Martins, 2023). While these
elements remain present in the current sample, the most recurrent components were structured challenges and
level-based progression systems. Scaffolded task sequencing and progressive design have been shown to sustain
engagement beyond simple reward accumulation (Carrién-Candel et a/.,, 2025; Khanchai et a/., 2025; Mellado et al.,
2024). This pattern aligns with arguments that gamification effectiveness depends on meaningful instructional
integration rather than isolated extrinsic incentives (Sailer et al., 2017).

In terms of motivational outcomes, the findings broadly corroborate earlier conclusions that gamification can
positively influence student motivation in higher education (Aguilos & Fuchs, 2022; Campillo-Ferrer et al., 2020).
Statistically significant improvements in engagement-related indicators have been reported in experimental research
(Ramesh et al,, 2025; Wang et al., 2025; Xiao & Hew, 2024). Quasi-experimental studies have similarly observed
increased motivational involvement and participation following gamified interventions (Hmoud et a/., 2024; Montero-
Benavides et al., 2025; Pradana et al., 2024). Additional evidence suggests that gamification may enhance perceived
usefulness and learning engagement across blended and online formats (Bilro et a/., 2021; de la Pefia et al., 2021).
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Nevertheless, the findings also support earlier cautions against assuming universal effectiveness (Dichev &
Dicheva, 2017). Several studies reported mixed or context-dependent outcomes. Potential motivational risks
associated with competitive ranking systems have been highlighted (Tsang et a/., 2024; Q. Yang et al., 2023), and
novelty effects that may diminish over time have been identified (Tsay et a/, 2020). In addition, increases in
behavioral participation have not consistently corresponded to statistically significant improvements in academic
performance (Khanchai et al, 2025; Vergara-Borge et al, 2025). These findings reinforce the importance of
distinguishing between engagement metrics and achievement outcomes.

The multidimensional nature of engagement emphasized in theoretical frameworks is reflected in the present
findings (Rivera & Garden, 2021). Behavioral engagement was the most consistently reported dimension, whereas
emotional and cognitive engagement appeared more sensitive to instructional coherence and feedback structure.
This pattern is consistent with self-determination theory, which suggests that gamification is most effective when it
supports autonomy, competence, and meaningful feedback rather than relying solely on competitive or extrinsic
mechanisms (Ryan & Deci, 2000a).

Furthermore, the review contributes to ongoing calls for conceptual clarity in the field. Distinguishing
gamification from serious games and game-based learning remains essential for theoretical precision (Lampropoulos
& Kinshuk, 2024; Lester et al,, 2023). By excluding studies focused exclusively on serious games or non-gamified
designs, the present review narrows the evidentiary scope and strengthens definitional coherence.

Despite the overall positive trends observed, methodological heterogeneity persists. Variability in intervention
duration, sample sizes, disciplinary contexts, and measurement instruments limits comparability. Many studies
continue to rely on self-report measures, and longitudinal follow-up remains limited. Future research should prioritize
multi-site randomized designs and standardized engagement measures to strengthen causal inference.

5. Conclusion

This systematic review examined 34 empirical intervention studies on gamification in higher education
published between 2020 and 2025. By focusing exclusively on experimental, quasi-experimental, and mixed-methods
intervention designs with measurable motivation and engagement outcomes, the review provides a methodologically
refined synthesis of recent evidence.

The findings confirm that experimental and quasi-experimental designs predominate in contemporary
intervention-based gamification research, reflecting a progressive strengthening of methodological rigor. In terms of
instructional design, gamification interventions most frequently employed structured challenges, level-based
progression systems, and point-based reinforcement mechanisms, typically embedded within pedagogically
organized learning sequences rather than implemented as isolated reward structures.

Across the included studies, gamification was commonly associated with improvements in motivational and
engagement-related indicators. Effects were most consistently observed in behavioral engagement, particularly
participation and interaction, while emotional and cognitive engagement dimensions showed greater contextual
variability. Importantly, increases in engagement did not consistently translate into statistically significant
improvements in academic performance, underscoring the need to distinguish between participation-based metrics
and achievement outcomes.

The review also highlights persistent methodological limitations, including variability in sample sizes,
intervention duration, and measurement approaches. Although recent research demonstrates increased use of
structured intervention designs, longitudinal and multi-institutional evidence remains limited.

Overall, the evidence suggests that well-designed and pedagogically aligned gamification interventions can
support student motivation and engagement in higher education. However, effectiveness remains context-sensitive
and contingent upon instructional coherence, inclusive design, rigorous outcome measurement, and sustained
implementation over time. Future research should prioritize longitudinal designs, standardized engagement
measures, and clearer conceptual distinctions between gamification and related instructional approaches.
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