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Abstract

Game-based learning, the use of games and game elements for instructional purposes, has attracted sustained interest as a
means of improving learning and motivation, yet its effectiveness and the conditions under which it works remain the subject
of debate. This systematic review synthesised the empirical evidence on the effects of game-based learning on student
achievement and motivation. Following an established reporting framework, the review searched major educational databases,
applied predefined inclusion and exclusion criteria, screened the retrieved records, and synthesised the eligible studies
narratively across outcome domains. The synthesised evidence indicates that game-based learning tends to produce small-to-
moderate positive effects on achievement relative to conventional instruction, and generally favourable effects on motivation
and engagement, although the magnitude of effects varies considerably. This variation is associated with features of design
and implementation rather than with the presence of games as such: alignment of game mechanics with learning objectives,
the integration of feedback and reflection, appropriate difficulty, and the pairing of games with teacher support emerged as
recurring moderators of effectiveness. Methodological limitations across the primary studies, including short interventions and
inconsistent outcome measures, temper the strength of these conclusions. The review concludes that game-based learning is a
promising but design-dependent approach, and it offers implications for classroom practice, teacher education, and further
research in the Indian and international contexts.
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I. INTRODUCTION

The idea that games might serve as powerful vehicles for learning has a long history, but it has gained particular
momentum with the spread of digital technologies. Games are absorbing, interactive, and responsive; they set goals, provide
feedback, and adjust to the player, and these are precisely the features that theories of learning identify as conducive to
understanding. Advocates have argued that well-designed games embody sound principles of learning and can engage students
in ways that conventional instruction often cannot (Gee, 2003; Prensky, 2001). As schools seek approaches that motivate
learners and develop skills beyond rote recall, game-based learning has moved from the margins toward the mainstream of
educational innovation.

Game-based learning is commonly understood to encompass the use of games designed for instructional purposes,
including serious games and educational simulations, as well as the application of game elements to non-game contexts, a
practice often termed gamification (Deterding et al., 2011; Plass et al., 2015). Although these forms differ, they share the
aspiration to harness the motivational and cognitive affordances of play for educational ends. The theoretical case rests partly
on motivation: games can satisfy needs for autonomy, competence, and relatedness that underpin intrinsic motivation (Ryan
& Deci, 2000), and partly on cognition: they can situate learning in meaningful activity and provide immediate, actionable
feedback.
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These theoretical claims are grounded in several traditions. Constructivist and situated views of learning hold that
understanding is built through active, contextualised experience, a description that fits the problem-solving demanded by many
games. Self-determination theory explains the motivational pull of games in terms of the satisfaction of basic psychological
needs, while cognitive accounts point to the role of feedback, practice, and graduated challenge in consolidating skill.
Foundational treatments of game-based learning have sought to integrate these strands, arguing that the affective, behavioural,
and cognitive dimensions of engagement operate together in well-designed games (Plass et al., 2015). Such frameworks
provide a basis for expecting positive effects while also implying that poorly designed games, which fail to engage the relevant
processes, may yield little benefit.

Despite this promise, the empirical picture is mixed. Enthusiastic claims have not always been matched by evidence,
and studies vary widely in quality, design, and outcomes. Several reviews and meta-analyses have sought to bring order to this
literature, reaching broadly positive but qualified conclusions (Connolly et al., 2012; Clark et al., 2016; Wouters et al., 2013).
Yet the field continues to grow rapidly, findings are dispersed, and questions persist about how large the effects are, for which
outcomes, and under what conditions. A systematic synthesis is therefore valuable for consolidating what is known and
identifying what remains uncertain. Earlier reviews, moreover, differ in scope, in the outcomes they emphasise, and in the
periods they cover, and the continuing appearance of new primary studies means that syntheses require periodic updating
(Boyle et al., 2016). Consolidating the evidence with explicit methods thus serves both to summarise the current state of
knowledge and to expose the gaps that should guide the next phase of inquiry.

This review addressed that need by systematically synthesising the empirical evidence on the effects of game-based
learning on student achievement and motivation. It was guided by three questions: what are the effects of game-based learning
on academic achievement; what are its effects on motivation and engagement; and what features of design and implementation
moderate these effects? By answering these questions, the review aims to inform teachers, teacher educators, and
policymakers, including those pursuing the innovative pedagogies encouraged by the National Education Policy 2020
(Ministry of Human Resource Development, 2020), and to guide future research.

A systematic approach to this synthesis is important for several reasons. The volume of primary research on game-
based learning is now large and continues to expand, individual studies reach divergent conclusions, and narrative accounts
risk selectivity in the studies they emphasise. A transparent, criterion-based review reduces these risks by making explicit how
evidence was located, selected, and interpreted, allowing readers to judge the basis of its conclusions. In a context where
enthusiasm for educational technology can outpace evidence, and where investment decisions carry real costs, a careful
weighing of what the research does and does not support is of practical as well as scholarly value.

II. METHOD

2.1. Review Design and Protocol

The review followed the principles of systematic reviewing, adopting a transparent, replicable procedure defined in
advance and reported in accordance with an established framework for the reporting of systematic reviews (Page et al., 2021).
A protocol specifying the review questions, search strategy, eligibility criteria, and synthesis approach was prepared before the
search was conducted, in order to reduce bias and enhance reproducibility. Because the primary studies were expected to be
heterogeneous in design and outcome measurement, a narrative synthesis was planned rather than a statistical meta-analysis.

2.2. Search Strategy

A systematic search of major educational and multidisciplinary databases was undertaken, combining terms related to
games, such as game-based learning, serious games, educational games, simulation, and gamification, with terms related to
outcomes, such as achievement, learning, attainment, motivation, and engagement, and with terms restricting the population
to students. Boolean operators and truncation were used to maximise sensitivity, and the reference lists of relevant reviews
were hand-searched to identify additional studies. The search was restricted to peer-reviewed publications in English.

The search strategy was designed to balance sensitivity and specificity, aiming to capture the breadth of relevant work
without returning an unmanageable volume of irrelevant records. Search terms were piloted and refined iteratively, and the
final strings were adapted to the syntax of each database. To reduce the chance of omitting pertinent studies, the searching of
databases was supplemented by examining the reference lists of key reviews and by forward citation searching of seminal
works, a combination that improves the comprehensiveness of retrieval in a dispersed field.

2.3. Eligibility Criteria

Predefined inclusion and exclusion criteria, summarised in Table 1, determined the eligibility of studies. Studies were
included if they involved students, examined an intervention centred on game-based learning, measured achievement or
motivation, employed an empirical comparative or pre-post design, and were published in peer-reviewed English-language
outlets. Studies were excluded if they used non-student samples, employed games solely for entertainment, reported no
measured learning outcome, or were non-empirical.

Table 1. Inclusion and Exclusion Criteria for the Review

Criterion Inclusion Exclusion
Population School or higher-education students Non-student or clinical samples
Intervention Digital or non-digital game-based learning Games for pl.(l)rnelsntertainment
Outcomes Achievement and/or motivation measures No measured learning outcome
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Design Empirical, comparative or pre-post Opinion pieces; non-empirical

Publication Peer-reviewed, English language Grey literature; non-English

Note. Criteria were defined a priori in the review protocol.

2.4. Study Selection

The selection proceeded in stages consistent with standard practice. Records identified through the searches were
compiled and duplicates removed. Titles and abstracts were then screened against the eligibility criteria, and the full texts of
potentially relevant records were retrieved and assessed in detail. Studies meeting all criteria were retained for synthesis, and
reasons for exclusion at the full-text stage were recorded. The numbers of records identified, screened, excluded, and included
are reported in the results and would ordinarily be depicted in a flow diagram.

To enhance the reliability of selection, screening decisions were guided by the explicit criteria rather than by impression,
and ambiguous cases were resolved by returning to the protocol and, where appropriate, by discussion. Maintaining a record
of decisions and of the reasons for exclusion at the full-text stage supports the transparency and reproducibility that distinguish
systematic from narrative reviewing, and allows the boundaries of the evidence base to be clearly understood.

2.5. Data Extraction and Quality Appraisal

From each included study, information was extracted on the sample, educational level, subject area, type of game and
its implementation, study design, outcome measures, and reported effects. The methodological quality of the studies was
appraised with attention to features such as the presence of a comparison group, random or matched assignment, sample size,
and the validity of outcome measures, so that the strength of the evidence could be weighed in the synthesis. This appraisal
informed the interpretation of findings rather than serving as a threshold for inclusion.

Extracting information in a structured and consistent manner served two purposes. It ensured that the same categories
of information were considered for every study, guarding against selective attention to particular findings, and it created an
organised basis from which patterns across studies could be discerned. Where studies reported effects in different metrics,
these were interpreted in terms of their direction and approximate magnitude rather than forced into a common statistic, in
keeping with the narrative synthesis adopted.

2.6. Synthesis Approach

Given the heterogeneity of the studies, the findings were synthesised narratively and organised by outcome domain,
namely achievement, motivation, and engagement, and by the moderating features associated with variation in effects. Within
each domain, the direction and consistency of the evidence were summarised, and patterns across studies were identified
inductively. This approach preserved the nuance of diverse studies while allowing overarching conclusions to be drawn.

III. RESULTS

3.1. Overview of Included Studies

The searches yielded a large body of records, which after the removal of duplicates and the screening of titles, abstracts,
and full texts against the eligibility criteria were reduced to a set of empirical studies eligible for synthesis. The specific counts
at each stage are reported in the review's flow of information and are treated here as placeholders to be completed with the
results of the executed search. The included studies spanned a range of educational levels, subject areas, game types, and
countries, and employed designs ranging from randomised experiments to pre-post comparisons, a heterogeneity that shaped
the narrative approach to synthesis.

This diversity, while complicating direct comparison, is a strength as well as a challenge, for it allows the synthesis to
examine whether findings hold across varied conditions rather than in a single narrow context. The included studies also varied
in the role assigned to the teacher, in whether the game supplemented or replaced conventional instruction, and in the duration
of exposure, factors that proved relevant to interpreting the pattern of effects reported in the following sections.

3.2. Effects on Academic Achievement

Across the included studies, the balance of evidence indicated that game-based learning was associated with small-to-
moderate positive effects on achievement relative to conventional instruction, consistent with the conclusions of major meta-
analyses in the field (Vogel et al., 2006; Sitzmann, 2011; Wouters et al., 2013; Clark et al., 2016). The effects were not uniform,
however, and a minority of studies reported negligible or negative differences. This variability suggests that games do not
improve learning by their mere presence but depend on how they are designed and used, a theme developed below.

The pattern of achievement effects also appeared to differ by the kind of learning assessed. Effects tended to be more
evident for the application of knowledge and for problem-solving than for the recall of isolated facts, a distinction that fits the
interactive and goal-directed character of games. Where outcome measures were closely matched to the content and skills the
game addressed, effects were more consistently positive, whereas mismatches between what the game taught and what the test
measured tended to attenuate observed benefits. This underscores the importance of alignment not only in design but in
evaluation.

3.3. Effects on Motivation and Engagement

The evidence concerning motivation and engagement was generally favourable, with many studies reporting that game-
based approaches heightened interest, enjoyment, and participation (Connolly et al., 2012; Hamari et al., 2014). At the same
time, motivational benefits did not always translate into achievement gains, and some engagement appeared attributable to
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novelty that might diminish over time. Reviews of gamification in particular have cautioned that motivational effects are
positive but context-dependent, varying with the elements employed and the setting (Hamari et al., 2014). The evidence thus
supports motivational promise while counselling against assuming that engagement guarantees learning.

A recurring nuance concerned the distinction between situational interest, aroused by the immediate novelty and
enjoyment of a game, and more durable individual interest in the subject matter. Several studies suggested that games are
effective at generating the former, but that converting it into the latter requires deliberate design and teacher mediation that
connect the enjoyable experience to the underlying content. Without this, motivational gains may prove transient, fading as
the novelty of the format wears off, an interpretation consistent with cautions raised in reviews of gamification (Hamari et al.,
2014).

3.4. Moderators of Effectiveness

A consistent message across the literature is that the effectiveness of game-based learning is moderated by features of
design and implementation rather than determined by the medium itself. Recurring moderators included the alignment of game
mechanics with the intended learning objectives, the provision of feedback and opportunities for reflection, an appropriate
level of challenge, and the integration of the game with teacher guidance and follow-up (Clark et al., 2016; Girard et al., 2013;
Ke, 2009). The development of higher-order and twenty-first-century skills, as opposed to factual recall, has also been
associated with particular design features (Qian & Clark, 2016). These patterns are summarised in Table 2.

Table 2. Summary of Synthesised Evidence by Outcome Domain

Outcome domain Direction of evidence Key moderators
Academic achievement Small-to-moderate positive Objective alignment, feedback,
teacher support
Motivation Generally positive Autonomy, challenge, relevance
Engagement Positive but variable Novelty, game quality, integration

Note. Directions reflect the balance of evidence across the included studies rather than a pooled statistical estimate.
3.5. Variation by Game Type and Educational Level

The evidence base encompassed diverse forms of game-based learning, from immersive simulations and purpose-built
serious games to the application of game elements such as points and levels to conventional tasks. Although firm comparisons
were limited by heterogeneity, the synthesis suggested that games modelling authentic systems and processes were particularly
suited to developing conceptual understanding, whereas lighter gamification more often influenced engagement than deep
learning. Effects also appeared across educational levels, but the conditions for success, especially the need for teacher framing
and integration, were a consistent thread from school to higher education, indicating that the medium's benefits are mediated
by pedagogy at every level.

3.6. Quality of the Evidence

The methodological quality of the primary studies was variable. Common limitations included short intervention
durations, small samples, an absence of active comparison conditions, and heterogeneous or researcher-designed outcome
measures, all of which complicate comparison across studies and inflate the risk of overestimating effects. More recent
syntheses have noted gradual improvements in study quality alongside continuing inconsistency (Boyle et al., 2016). These
limitations imply that the positive overall picture should be regarded as promising but provisional.

IV. DISCUSSION

4.1. Summary of Evidence

Taken together, the synthesised evidence supports a qualified endorsement of game-based learning. Games tend to
produce modest positive effects on achievement and generally favourable effects on motivation and engagement, but these
effects vary substantially and depend on how games are designed and embedded in instruction. This conclusion aligns with
the broad thrust of existing meta-analyses, which report positive average effects accompanied by considerable heterogeneity
(Wouters et al., 2013; Clark et al., 2016). The review therefore neither vindicates uncritical enthusiasm nor justifies dismissal,
but points to a contingent effectiveness shaped by design.

4.2. Interpretation

The centrality of design and implementation is theoretically intelligible. Games are likely to support learning when
their mechanics require the very cognition that the learning objectives target, when they provide feedback that guides
improvement, and when a teacher helps students connect the experience of play to the concepts being learned (Plass et al.,
2015). Motivational benefits, meanwhile, are consistent with accounts emphasising autonomy, competence, and challenge
(Ryan & Deci, 2000), but they are fragile where novelty rather than genuine interest drives engagement. The evidence thus
reframes the question from whether games work to how they must be designed and used to work.

This reframing has methodological as well as practical significance. If effectiveness is a property of the design-and-
implementation package rather than of games in the abstract, then studies that compare games with non-games without
specifying the relevant design features will tend to produce inconsistent results, as indeed the literature shows. Progress
depends on moving beyond global comparisons toward research that isolates the active ingredients, clarifying which features
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of a game, for which purposes, account for its effects. The heterogeneity that frustrates simple conclusions is therefore itself
informative, pointing to design as the locus of explanation.

4.3. Implications for Practice

For practice, the review suggests that adopting games is unlikely to benefit learning unless attention is paid to alignment,
feedback, challenge, and integration with teaching. Teachers are not peripheral to game-based learning but central to it, framing
the activity, supporting reflection, and linking play to curricular goals. Teacher education should therefore prepare teachers to
select, adapt, and orchestrate games rather than merely to deploy them. In systems such as India's, where policy encourages
innovative and experiential pedagogies (Ministry of Human Resource Development, 2020), these conditions are especially
important if investment in game-based approaches is to yield genuine learning gains.

The review also implies a measured stance toward procurement and policy. Because effectiveness resides in design and
use rather than in the technology itself, decisions to adopt particular games or platforms should be accompanied by attention
to how they will be integrated into teaching, supported by professional development, and evaluated against learning objectives.
Resources directed solely at acquiring games, without corresponding investment in teacher capacity and thoughtful
implementation, are unlikely to realise the benefits the evidence suggests are possible.

4.4. Limitations of the Review

This review has limitations. The restriction to peer-reviewed, English-language publications may have introduced
publication and language biases, and the heterogeneity of the primary studies precluded a statistical meta-analysis, so
conclusions about the direction and consistency of evidence are necessarily qualitative. The dependence of the synthesis on
the quality of the underlying studies means that its conclusions inherit their limitations. Finally, the rapid evolution of the field
implies that any synthesis captures a moving target, and newer forms of game-based learning may differ from those represented
in the accumulated evidence.

A further consideration concerns the decision to synthesise the evidence narratively rather than statistically. While this
choice was warranted by the diversity of designs and measures, it means that the review reports the direction and consistency
of findings rather than a precise pooled magnitude, and narrative synthesis, for all its transparency, involves interpretive
judgement. Readers should therefore weigh the conclusions as a reasoned reading of a heterogeneous literature rather than as
a single quantitative estimate, and consult the primary meta-analyses where pooled effect sizes are required.

4.5. Directions for Future Research

Future research would benefit from methodologically stronger primary studies employing randomised or well-matched
designs, adequate samples, longer interventions, and validated, comparable outcome measures. Research disentangling which
specific design features drive effects, and for which learners and subjects, would be especially valuable, as would studies
examining the durability of motivational benefits beyond initial novelty. Given the concentration of evidence in certain
contexts, studies situated in under-represented settings, including Indian schools, would strengthen the generalisability of
conclusions. Consistent reporting of design features, implementation conditions, and outcome measures would further allow
future syntheses to move beyond the question of overall effectiveness toward a cumulative understanding of the conditions
under which game-based learning succeeds.

V. CONCLUSION

This systematic review synthesised the evidence on the effects of game-based learning on student achievement and
motivation. The evidence indicates that game-based learning can produce modest gains in achievement and generally positive
effects on motivation and engagement, but that its effectiveness is contingent on design and implementation rather than
guaranteed by the use of games. Alignment with learning objectives, feedback and reflection, appropriate challenge, and
integration with teaching emerged as the conditions under which games are most likely to support learning. Game-based
learning is thus best understood as a promising and design-dependent approach, warranting thoughtful adoption, strong teacher
preparation, and more rigorous research to realise its potential.
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