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ABSTRACT

Game-based learning is widely adopted in universities, yet the learning theory behind it is seldom examined outside research on gamifi-
cation. This narrative review described how learning theory grounded game-based learning in Spanish-speaking Latin American higher
education and appraised whether the theory invoked corresponded to the evidence reported. A total of 39 studies from 9 countries were
coded on five dimensions: theoretical anchoring, theory family, design and evaluation frameworks, study design with outcome evidence,
and the relations among them. Of the studies, 20 named a theory, model or framework, 10 invoked a pedagogical principle only and 9
identified neither. Constructivist and sociocultural theories were named most often. A comparison group was present in 9 studies, and
13 reported an objective learning or performance measure. Only 7 of the 20 studies naming a theory used an instrument matched to it.
Theory framed most activities but seldom determined what was measured, and studies with no stated basis reported objective measures
as often as those naming a theory. Authors could state the mechanism that a game is meant to activate, choose outcome measures that
match it and compare versions of a game, not only games against lectures.

Keywords: game-based learning; learning theory; higher education; Latin America; serious games.

RESUMEN

El aprendizaje basado en juegos se usa ampliamente en las universidades, pero la teoria del aprendizaje que lo sustenta se examina poco
fuera de la investigacion sobre gamificacion. Esta revision narrativa describié como la teoria del aprendizaje fundamento el aprendizaje
basado en juegos en la educacién superior hispanohablante de América Latinay valord si la teoria invocada concordaba con la evidencia.
Se codificaron 39 estudios de 9 paises en cinco dimensiones: anclaje tedrico, familia tedrica, marcos de disefio y evaluacion, disefio del
estudio con la evidencia de resultados, y las relaciones entre ellas. De los estudios, 20 nombraron una teoria, modelo o marco, 10 invoca-
ron solo un principio pedagdgico y 9 no identificaron ninguno. Las teorias constructivistas y socioculturales fueron las mas nombradas.
Hubo grupo de comparacién en 9 estudios y 13 notificaron una medida objetiva de aprendizaje o desempefio. Solo 7 de los 20 estudios
gue nombraron una teoria emplearon un instrumento concordante con ella. La teoria enmarco la mayoria de las actividades, pero rara
vez determind lo que se midid. Los autores podrian declarar el mecanismo que el juego debe activar, elegir medidas concordantes y
comparar versiones de un juego.

Palabras clave: aprendizaje basado en juegos; teorias del aprendizaje; educacién superior; América Latina; juegos serios.
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INTRODUCTION

Game-based learning places students in a game, or in the design of one, as the activity
through which content is learned. Gamification adds game elements such as points or rankings
to tasks that are not games.(1,2) A conceptual mapping of 22 texts on higher education compa-
red the notions of gamification, serious games, game-based learning and educational games to
clarify how they differ.(3)Meta-analyses favor learning with games over conventional instruction,
with modest effects: serious games gave small advantages in learning and retention,(4)and digital
games improved learning relative to non-game conditions.(5)

The size of these effects depended on how the game was used. Serious games taught more
when they were supplemented with other instruction, played over several sessions or played in
groups,(4)and in gamified learning the inclusion of game fiction and social interaction moderated
the effects.(6)Such moderators are theoretical claims in disguise, because they imply that learning
depends on the instructional context, the social organization of play and narrative, and not on the
game alone. Garris et al. proposed an input-process-output model in which game features trigger
a cycle of judgments, behavior and feedback that leads to learning outcomes.(7)Mayer asked that
claims about computer games be grounded in evidence-based theories of how people learn,(8)
and Plass et al. concluded that cognitive, motivational, affective and sociocultural perspectives are
all needed in game design and research.(1)

Regional reviews have mapped parts of the Spanish-speaking Latin American literature.
A systematic review of game-based learning in university mathematics located 19 records.(9)A
bibliometric characterization of serious games in economics, finance, accounting and adminis-
tration programs placed collaborative learning and gamification among the consolidated strate-
gies.(10)A review of accounting simulators described their application in professional education
as emergent.(11)The review that examined pedagogical bases concentrated on gamification and
concluded that it rests on constructivism, connectivism, self-determination theory and flow.(12)
Reviews of gamification in higher education, one of them restricted to Latin America, have focused
on motivation,(13,14) and a review of ICT-assisted gamification in universities focused on autono-
mous learning.(15)The reviews retrieved did not examine how studies of game-based learning at
Spanish-speaking universities use learning theory.

The construct examined here is the theoretical grounding of game-based learning. It can
be read through five dimensions: whether a theory, model or principle anchors the study; which
family of learning theory it belongs to; which design and evaluation frameworks accompany it;
which study designs and outcome evidence follow; and how these dimensions relate. This review
aimed to describe how learning theory grounds game-based learning in Spanish-speaking Latin
American higher education and to appraise the correspondence between the theory invoked and
the evidence reported. Games are treated as learning activities, and gamification and its motiva-
tional constructs are left aside.

METHODS

Design and scope

A narrative review was designed following the Scale for the Assessment of Narrative Review
Articles.(16)The review did not aim at exhaustiveness and did not apply systematic screening. Four
criteria defined the scope. Studies had to be published between 2012 and 2024, take place in a
university or an equivalent higher education setting, be conducted in a Spanish-speaking country
of Latin America, and use a game as the learning activity, whether students played, enacted or
designed it. Studies of gamification alone, with points, badges or rankings added to ordinary tasks,
were excluded. Spain was left out because the review addressed Latin America, and Brazil because
its language of instruction is Portuguese. Role-play counted as a game when students enacted
assigned roles under rules and goals, and game jams counted because students designed games
as the learning task. Studies of faculty training and of secondary school students were excluded,
since the review concerned university students.

Search, selection and coding procedure

Searches combined terms for games (serious game, educational video game, game-based
learning, role-play, escape room, board game and their Spanish and Portuguese equivalents) with
terms for higher education and with Latin American country names or, in Scopus, with affiliation
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country filters. Scopus, OpenAlex, Crossref, Semantic Scholar and PubMed were queried in English,
Spanish and Portuguese. OpenAlex and Crossref index most journals of the SciELO and Redalyc
collections, which gave access to regional journals outside Scopus. Records were screened on title
and abstract against the criteria, and the full text was read when an open-access copy could be
retrieved. The full text was read for 31 of the 39 included studies, and the other 8 were coded from
the abstract. Literature on theory and on meta-analytic evidence was searched separately and
had no lower date limit.

Scopus queries were field-restricted strings that combined game terms, higher education
terms and, in separate runs, country names or affiliation country filters. Spanish and Portuguese
queries used juego serio, videojuego educativo, aprendizaje basado en juegos, jogo sério and
aprendizagem baseada em jogos with universitario, educacidn superior and ensino superior. A
further set of queries paired game terms with the main learning theories (constructivism, meanin-
gful learning, sociocultural theory, experiential learning, cognitive load, cooperative learning and
metacognition), so that the corpus would not favor studies that were silent about theory.

For each study the matrix recorded the year, country, game format, anchoring category,
theory families, named frameworks, study design, strongest outcome evidence and, for studies
naming a theory, the correspondence indicator. The matrix kept a short note naming the basis
behind each anchoring decision.

Dimension 1: theoretical anchoring

The variable was the degree to which a study grounded the game-based activity in theory.
Three categories were defined. Named: the study identified a learning theory, model, framework
or theorist as its basis or as its interpretive lens. Principle: it invoked a pedagogical principle, such as
meaningful learning or cooperative learning, as an aim or rationale without naming a framework.
None: no basis of either kind was identified. The category was assigned from the abstract and,
where available, from the introduction, methods and discussion. Analysis consisted of counts and
percentages of the corpus.

Dimension 2: family of learning theory

Each named learning theory was assigned to one of eight families: constructivist, sociocultu-
ral, experiential, cognitive, learning styles, play and emotion, motivation, and game-based learning
treated as a theory in its own right. A study could name more than one family. Frameworks that
described how to design or evaluate a game, not how people learn, were not assigned to a family.
Analysis consisted of the number of studies per family.

Dimension 3: design and evaluation frameworks

The variable was the presence of a named model or method used to design a game or to jud-
ge it, such as ADDIE, MEEGA+, GAMEX or design-based research. A software development method
was recorded but not counted as a pedagogical framework. Analysis consisted of the number of
studies naming each framework and its distribution across study designs.

Dimension 4: study design and outcome evidence

Study design was classified as randomized trial, non-randomized comparison group, sin-
gle-group pre-post or post-only study, cross-sectional survey or qualitative case, design or deve-
lopment report, or conceptual or documentary paper. Outcome evidence was classified by the
strongest type reported: an objective learning or performance measure, self-report only, qualitative,
observational or documentary data only, or no outcome data. Risk of bias was not assessed, because
the review was narrative and the studies were too heterogeneous for a common tool.

Dimension 5: relations among dimensions

Relations were examined in two ways. Anchoring was cross-tabulated with outcome evidence
and with the presence of a comparison group. For studies that named a theory, an indicator of
correspondence was coded: matched when an instrument or coding scheme was named after,
or derived from, the invoked construct; not identified when none was; and not applicable for con-
ceptual or interpretive studies without an outcome measure. The coding was descriptive and no
inferential test was run, because the corpus was small and was not drawn as a sample.
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DEVELOPMENT

The corpus comprised 39 studies from 9 countries. Colombia contributed 13 studies (33.3%)
and Chile 9 (23.1%), Ecuador 5 and Mexico 5, Peru 3, and Argentina, Bolivia, the Dominican Republic
and Venezuela one each (Table 1).

Publication was recent: 24 studies (61.5%) appeared between 2021 and 2024, 12 between 2017
and 2020, and 3 between 2012 and 2016. Digital serious games or educational video games formed
the largest format group(14), followed by role-play(4), escape rooms(3), game jams or game-de-
sign tasks (3) and board or card games(2). The remaining 13 used other or mixed didactic games.
Health-profession programs, namely medicine, nursing, dentistry, pharmacy and biochemistry,
were the setting of 9 studies (23.1%).

Table 1. Characteristics of the included studies.

Characteristic Category Studies, n (%)
Country Colombia 13 (33.3%)
Country Chile 9 (23.1%)
Country Ecuador 5 (12.8%)
Country Mexico 5(12.8%)
Country Peru 3 (7.7%)
Country Argentina, BO“V\in?;T;Tejcan Republic or 1each (2.6% each)

Publication period 2012 to 2016 3(7.7%)
Publication period 2017 to 2020 12 (30.8%)
Publication period 2021 to 2024 24 (61.5%)

Game format Digital serious game or video game 14 (35.9%)

Game format Role-play 4 (10.3%)

Game format Escape room 3 (7.7%)

Game format Game jam or game-design task 3(7.7%)

Game format Board or card game 2 (51%)

Game format Other or mixed didactic games 13 (33.3%)

Note: Percentages use 39 studies as the denominator. Format categories are mutually exclusive.

Dimension 1: theoretical anchoring

In the dimension of theoretical anchoring, 20 studies (51.3%) named a theory, model or fra-
mework as their basis. A further 10 (25.6%) invoked a pedagogical principle without a framework,
and 9 (23.1%) presented no identifiable basis (Table 2).

The principle group concentrated on six ideas. Meaningful learning was the aim or rationale
in four studies.(37,38,42,44)Cooperative learning was invoked in two.(40,41) Experiential learning,(39)
active and situated pedagogies,(43)constructivist currents applied to critical thinking(45)and au-
tonomous learning(46)each appeared in one.

The clearest explicit grounding tied the game to a named mechanism. Sociocognitive conflict
was the mechanism in a serious game for first-year pedagogy students.(19)The zone of proximal
development and meaningful learning explained learning in a history role-play and in a compe-
titive reading game,(27,34) and a socio-constructivist account supported an escape room in cell
biology.(33)

Table 2. Theoretical anchoring of the included studies.

Category Studies, n (%) Studies

Named theory, model or framework 20 (51.3%) (17-36)
Pedagogical principle only 10 (25.6%) (37-406)

No basis identified 9 (23.1%) (47-55)

Note: Named studies include those that name only a design or evaluation framework.
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Nine studies presented no basis in the abstract or in the text read. Four of them still used a
comparison group or a pre-post design with objective outcomes.(48-50,55)One was a pre-post test
of a serious game for ICD-10 coding in 61 medical students, which found no significant difference.
Its authors listed insufficient attention to pedagogical theory among the reasons.(49)

Anchoring did not equal a theory of learning, as the next dimension shows. Of the 20 studies
that named a basis, 3 named only a design or evaluation framework,(20,29,31)and the remaining
17 named at least one family of learning theory.

Dimension 2: family of learning theory

For this variable, 17 studies named at least one family of learning theory, and 7 named two or
more. Constructivist theory was named in 7 studies and sociocultural theory in 5. Experiential or
transformative learning (3) and play and emotion (3) followed, then cognitive or neuroeducation
perspectives (2) and learning styles(2). Self-determination theory and game-based learning as a
theory appeared in one study each (Table 3).

Table 3. Families of learning theory named by the included studies.

Family Theories or authors named Studies, n Studies
Constructivist Constructivism, Ausubel, Vygotsky 7 (18,21,27,28,30,33,34)
Sociocultural Seeleneg 'z’g;"ee(;o;riixcitrf;ﬂ‘;sz:Z%rr?:epri'SpeCtive' 5 (19,26,27,33,34)

Experiential Transformative, situated and experiential learning 3 (17,18,30)
Play and emotion Huizinga, theories of emotion 3 (32,35,30)
Cognitive Neuroeducation, executive function 2 (23,32)
Learning styles Kolb 2 (24,25)
Motivation Self-determination theory 1 (21)
Game-based learning Game-based learning as a theory 1 (22)

Note: A study could name more than one family, so counts do not add to the number of studies naming a family.

Constructivist grounding appeared in two ways. Ausubel’'s meaningful learning and Vygots-
ky's zone of proximal development explained learning in role-play in history teacher education, in
a competitive reading game and in an escape room.(27,33,34)Constructivism was named as the
paradigm, or as one of the perspectives that explain the benefits of games, in a role-play with video
recording, a virtual-reality law game, online serious games in nursing and a game jam.(18,21,28,30)

Sociocultural grounding took the form of sociocognitive conflict in a game for pedagogy stu-
dents(19)and of a cooperative water-awareness game designed from a sociocultural perspective.
(26)Kolb's learning styles profiled students in the Dominican Republic and guided the design of a
game for Chilean design students.(24,25) Neuroeducation framed a Bolivian paper on educational
video games and an attention-training game for dental students in Peru.(23,32)

Play as a concept drew on Huizinga in a Mexican life-story study, a Peruvian attention study
and a Colombian review of theories of emotion.(32,35,36)Self-determination theory entered only
in the discussion of a Chilean nursing study.(21) Game-based learning itself was called a theory in
a board game for the teaching of pre-Hispanic architecture.(22)No coded material named con-
nectivism or flow.

Findings were reported at different levels within these families. In the sociocognitive study,
exploratory interactions predominated among 15 first-year pedagogy students in three groups,
with differences between the groups.(19)The history role-play was associated with better learning,
and it also exposed the students’ scant familiarity with the strategy and a heavy workload for tea-
chers and students.(27)Students in the Argentine reading game valued the game as a learning
occasion and reported motivation to read in a sustained and comprehensive way.(34)An eight-hour
game jam led 268 medical students in 48 groups to design prototypes with learning objectives
and pedagogical strategies, and its authors linked the experience to transformative learning and
constructivism.(18)

Next to the design frameworks, the families describe how students learn, whereas the fra-
meworks of the next dimension describe how games are built and judged. Both levels were com-
bined in 3 studies: Kolb's styles with Bartle's player taxonomy,(25)socio-constructivism with the
GAMEX scale,(33)and constructivism with the SCRUM development method.(30)
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Dimension 3: design and evaluation frameworks

Within this component, 6 studies (15.4%) named a design or evaluation framework (Table 4).
Each framework appeared in one study only.

Table 4. Design and evaluation frameworks named by the included studies.

Framework Purpose in the study Study
ADDIE Instructional design process for a serious game (29)
MEEGA+ Evaluation of student experience and usability (29)
6i methodology Design of a serious game for first-year induction (31)
Design-based research Research design for a video game on entrepreneurship (20)
Innovator DNA Competence framework for innovation skills (20)
GAMEX Measurement of gameful experience in an escape room (33)
Bartle taxonomy Player types used with Kolb's inventory (25)
SCRUM Development method for a virtual-reality law game (30)

Note: ADDIE = analysis, design, development, implementation, evaluation; MEEGA+ = model for the evaluation of educational games;
GAMEX = gameful experience scale. SCRUM is a software development method and was not counted as a pedagogical framework.

ADDIE structured the construction of a serious game for algorithm comprehension at a Ve-
nezuelan university, and MEEGA+ evaluated the students’' experience and the usability of the game.
(29)The 6i methodology for serious games guided a mobile game for first-year induction at the
Universidad Nacional de Colombia.(31)Design-based research and the Innovator DNA framework
underpinned a video game for entrepreneurship teaching in Colombia.(20)

The evaluation results attached to these frameworks were moderate. The ad hoc test showed
that the algorithm game helped students solve the easiest algorithm correctly, and MEEGA+ indi-
cated that the game met the requirements of an educational game to a moderate degree.(29)In
the induction game, most of the 75 students from 20 programs agreed with the playability features
and found the game useful to internalize four aspects of university life.(31)

Frameworks were most frequent in development work: 3 of the 8 design or development
reports named one, as did 2 of 16 surveys or cases and 1 of 7 non-randomized comparisons. None
of the 2 randomized trials, the 4 single-group studies or the 2 conceptual papers named one.
Development reports without a named framework described their own procedures, such as a
mission-sheet tool for mapping the levels of a psychology video game.(43)

Frameworks and objective outcome data coincided in a minority of the studies that named
a framework. Of the 6 studies naming a framework, 2 reported objective learning measures,(29,30)
and 4 relied on self-report.(20,25,31,33)

Dimension 4: study design and outcome evidence

For this variable, cross-sectional surveys or qualitative cases were the most frequent design
(16; 41.0%). Design or development reports followed(8), then non-randomized comparisons(7), sin-
gle-group pre-post or post-only studies(4), randomized trials (2) and conceptual or documentary
papers(2). Outcome evidence was distributed unevenly: 13 studies (33.3%) reported an objective
learning or performance measure, 12 (30.8%) relied on self-report only, 10 (25.6%) on qualitative,
observational or documentary data, and 4 (10.3%) reported none (Table 5).

Randomized trials produced mixed results. A game jam trial in Colombian medical education
found no difference from an interactive workshop in intentions of culturally safe behavior, since
both arms improved, and it obtained higher transcultural self-efficacy in the game jam arm (OR
2.03;95% CI 1.25 to 3.30).(17)A randomized trial of role-play in nursing pharmacology reported higher
academic performance in the role-play group.(40)

Non-randomized comparisons favored the game group on at least one outcome. Genially
games were associated with better grammar and vocabulary knowledge in English as a foreign
language,(38) and a digital serious game was followed by significant differences in job-interview
performance and behavioral anxiety.(48)The video game Ethikés was associated with a 36% impro-
vement in academic performance relative to the control group.(50) Games were also associated
with higher probability learning and selective attention.(32,55) Self-reported innovation skills(20)
and observed behavior in a cariology escape room(44)also favored the game groups.
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Table 5. Study design and strongest outcome evidence in the included studies.

Stufes,n | Qplectie | Selfreport | Qualtativesr | Nooptcome
Randomized trial 2 1 1 (6] 0
Non-randomized comparison group 5 1 1 o]
Single-group pre-post or post-only 4 4 0 (0] (0]
Cross-sectional survey or qualitative case 16 1 9 6 o]
Design or development report 8 2 1 1 4
Conceptual or documentary 2 0 0 2 0

Note: Objective = test, grades or performance measure; self-report = perception, acceptance, usability or self-efficacy only; qualitative =
qualitative, observational or documentary data only. Rows are mutually exclusive.

Self-report data mostly described favorable perceptions. In the Chilean nursing study 90.8% of
108 students considered that serious games improved learning.(21)Ninety-nine students in Puebla
appreciated video games as a didactic tool,(39)and 40 software engineering students perceived
that designing games gave them human-computer interaction skills.(53)A social work game ob-
tained favorable usability ratings.(52)Students in a human resources course preferred collaborative
board games of medium complexity and no more than 90 minutes.(51)

Samples were small in places, with 13 versus 11 students in the attention study(32)and 13 stu-
dents in a role-play study with a single post measurement.(28)Single-group designs diverged. Pre-
post increases were reported after three game formats in Chile(37)and after an engineering video
game in Colombia,(42)whereas the ICD-10 game produced no significant pre-post difference.(49)

Designs changed over time. Of the studies with a comparison group, 7 were published be-
tween 2021 and 2024, 2 between 2017 and 2020 and O between 2012 and 2016. Objective measures
followed a similar course, since 8 of 24 recent studies reported them, against 5 of 12 from 2017 to
2020 and O of 3 from 2012 to 2016.

Only 9 of 39 studies had a comparison group, and the three anchoring categories were equally
represented among them: 3 named a theory, 3 a principle and 3 none (Table 6).

Dimension 5: relations among dimensions

Among the 20 studies that named a theory, an objective measure appeared in 5, self-report
only in 7 and qualitative or documentary data in 8. Among the 9 studies with no basis, 4 reported
objective measures, 3 self-report only and 2 no outcome data. Objective measures therefore con-
centrated in 4 of 9 unanchored studies, against 5 of 20 named ones (Table 6).

Table 6. Theoretical anchoring by outcome evidence and comparison group.

Anchoring Srtes, Objective Self-report Qualitative or | No outcome Comparison
measure only documentary data group
Named theory, model or 20 5 7 s 0 3
framework
Pedagogical principle only 10 4 2 2 2 3
No basis identified 9 4 3 (] 2 3

Note: Comparison group includes randomized and non-randomized comparisons. Rows add to the 39 included studies.

An instrument or coding scheme matched to the invoked construct was identified in 7 of the
20 named studies (35.0%). No matched instrument was identified in 10, and 3 were conceptual or
interpretive studies without an outcome measure. Interaction categories derived from sociocog-
nitive conflict were applied in the Chilean pedagogy study,(19)and a meaningful learning scale in
the role-play with video recording.(28)

The remaining matched cases were Kolb's inventory,(24,25) an attention test for neuroedu-
cation,(32)MEEGA+ for the ADDIE-built game(29)and GAMEX for the escape room.(33)Unmatched
cases included the game jam trial, whose outcomes were intentions and self-efficacy and not
indicators of transformative learning.(17)The Chilean nursing study named constructivism and
self-determination theory, and its instrument was a 15-item perception survey.(21)The board game
for architecture history named game-based learning as a theory and was assessed with achieve-
ment scores and interviews.(22)
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Anchoring changed with publication period. A named theory, model or framework was pre-
sent in 14 of 24 studies from 2021 to 2024 (58.3%), against 5 of 12 from 2017 to 2020 (41.7%), while the
share with no basis fell from 33.3% to 16.7%. Anchoring varied less with format. Role-play studies
split evenly between a named theory (2) and a principle(2), escape rooms named a theory in 1 0of 3,
and digital serious games named a theory in 6 of 14, with 5 presenting no basis.

DISCUSSION

This review aimed to describe how learning theory grounds game-based learning at Spani-
sh-speaking Latin American universities and to appraise whether the theory invoked corresponds
to the evidence reported. The coded corpus indicates that theory is present in most studies but sel-
dom carries weight: it frames the activity and only occasionally determines what is measured. The
reading that follows takes the dimensions in the same order and closes with a joint interpretation.

Dimension 1: theoretical anchoring

Anchoring was explicit in about half of the studies and absent in nearly a quarter, which differs
from the pedagogical grounding reported for gamification, although the two bodies of work were
not coded with the same scheme. The review of pedagogical bases in higher education concluded
that gamification rests on constructivism, connectivism, self-determination theory and flow,(12)
and regional reviews of gamification centered on motivation.(13,14,56)Studies of games as learning
activities justified the activity in some cases with a principle alone, mostly meaningful learning,
which names a goal without saying what the game does to reach it. A plausible reason is that part
of the corpus consists of teaching-innovation reports, where theoretical sections are short; this
explanation was not tested. Autonomous learning, the aim of one study in the corpus,(46)is also
the focus of a mixed systematic review of ICT-assisted gamification at universities, which again
concerns gamification and not games.(15)

The four perspectives that Plass et al. identified were unequally represented.(1)Sociocultural
and constructivist families were named most often, motivation once, cognitive perspectives twice,
through neuroeducation and attention, and affect through theories of play and emotion in three
studies. The coded material did not mention cognitive load or multimedia design principles, so
it remains open whether choices such as the amount of on-screen information were guided by a
theory of cognitive processing.

Mayer's call for evidence-based theories of how people learn(8)and the multiple perspectives
that Plass et al. regard as necessary(l)set a standard that the unanchored studies do not meet.
The clearest cautionary case is the ICD-10 coding game, whose authors attributed the absence of
a pre-post difference partly to insufficient attention to pedagogical theory.(49)One study cannot
establish that missing theory causes null effects, but the authors’ own diagnosis shows how design
decisions made without a stated mechanism can surface later as unexplained results. Landers’
theory of gamified learning, although written for gamification, shows what an explicit mechanism
looks like: game attributes affect behaviors or attitudes, which then moderate or mediate the effect
of instructional design on learning.(2)

Dimension 2: family of learning theory

The prominence of constructivist and sociocultural families agrees with the moderators found
in meta-analyses. Serious games taught more when they were played in groups and supplemen-
ted with other instruction,(4)and social interaction moderated the effect of gamified learning.(6)
A systematic review of cooperative learning with gamification and game-based learning conclu-
ded that the combination strengthened academic, personal and social skills.(57)The studies that
grounded games in sociocognitive conflict or in the zone of proximal development locate learning
in interaction, which is the mechanism these moderators imply.(19,34)

Self-determination theory appeared once, and connectivism and flow did not appear, a pat-
tern that differs from the gamification review of pedagogical bases(12)and from the reviews cen-
tered on motivation.(13,14) The difference is consistent with the effort of a conceptual mapping to
separate gamification, serious games and game-based learning.(3)It also means that conclusions
about motivation drawn from gamification cannot be transferred to the games studied here wi-
thout testing. The learning-style studies call for a separate caution, since Kolb's inventory was used
to profile students and design games, and the reports read did not compare outcomes across
styles.(24,25)
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The formats in the corpus have different theoretical affinities. Role-play places students in
assigned positions and requires exchange between them, and role-playing appears among the
implementation options in the review of cooperative learning with games.(57)In the corpus these
affinities were mostly implicit, since two of the four role-play studies and one of the three escape
rooms named a theory, which suggests that the format carried the justification.(27,28,33)

Dimension 3: design and evaluation frameworks

Garris et al. described a game cycle of user judgments, behavior and feedback and the
learning outcomes it can produce,(7)and a review of nine serious-game design methodologies
concluded that requirements elicitation, role assignment and pedagogical definition should be
incorporated.(58)Few studies in the corpus named a design or evaluation framework. Among the
frameworks named here, ADDIE and 6i organize the design process, MEECA+ and GAMEX judge
the result, and design-based research is a research design. None of them states by itself which
learning mechanism the game rules are meant to carry, which is the gap between a process mo-
del and a theory of learning. Five of the eight development reports named no framework at all.

Dimension 4: study design and outcome evidence

The evidence base is smaller than the meta-analytic base against which it is usually read.
Meta-analyses synthesized 77 comparisons of serious games with conventional instruction for
learning(4)and 57 media comparisons of digital games with non-game conditions,(5)whereas this
corpus holds nine studies with a comparison group. Regional reviews report small or early-stage
bodies of work in some areas, namely 19 records on university mathematics(9)and an emergent
use of simulators in accounting,(1)while a bibliometric review identified consolidated strategies
in economics programs.(10)

Zabala-Vargas et al. found that the 19 records in their review were oriented to cognitive, emo-
tional, affective, soft-skill and behavioral development.(9)The present corpus shows a similar breadth
in the outcomes studied, from knowledge and attention to interview anxiety and self-efficacy, but
the breadth was not matched by a stated mechanism for each outcome.

Every controlled study reported an advantage for the game group on at least one outcome.
In the game jam trial the advantage was limited to self-efficacy, because intentions improved in
both arms.(17)Such uniformity contrasts with the small effects of the meta-analyses(4,5) and with
the finding that serious games were not more motivating than conventional instruction.(4)Small
samples and the publication of favorable teaching innovations could contribute, but the present
data cannot separate these explanations. Mayer distinguished value-added, cognitive-consequen-
ces and media-comparison research.(8) The controlled studies here were media comparisons, and
none compared versions of the same game as far as the abstracts and methods read allow.

Designs and anchoring both became stronger over time in this corpus, with comparison
groups, objective measures and named theories concentrated in the most recent period. The
change may reflect maturation of the field, wider publication in indexed journals or the shift to
online teaching during the pandemic, which three studies gave as their context.(21,38,55)The data
do not allow these explanations to be told apart.

Dimension 5: relations among dimensions

The weak correspondence between theory and measurement is the central finding. Mayer
asked for claims grounded in theory and tested rigorously,(8)and Garris et al. placed learning out-
comes at the end of a model that begins with game features.(7)Where a match existed, it relied on
instruments already available, such as Kolb's inventory, a standardized attention test or the MEE-
GA+ model. For constructs such as transformative learning or the zone of proximal development,
the studies read did not apply an equivalent instrument, and authors used the theory to interpret
results while measuring intentions, satisfaction or achievement.

Meaningful learning shows how a construct can lose its definition. It was an aim or rationale
in the principle group, and one anchored study measured it with a validated scale.(28)In two others
it entered as an item of a perception questionnaire, one on an engineering video game and one
on serious games in online nursing teaching.(21,42) Ausubel's idea concerns the relation between
new content and the learner’s prior cognitive structure,(27,34) which a satisfaction item cannot
capture, so the same word covered different things.

Two small studies in the corpus show that the chain from theory to game to measurement
is feasible in a classroom. The Chilean pedagogy study designed a game to promote reflection and
sociocognitive conflict and then classified the players’ interactions as disputational, cumulative
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or exploratory, so that the construct that justified the game was also the object of analysis.(19)
The role-play with video recording stated meaningful learning as an aim and measured it with a
published scale next to a competence rubric.(28)Both studies were small, with 15 and 13 students,
and neither had a comparison group. Alignment and a comparison design coincided in only one
matched study, the attention test with dental students.(32)

That objective measures appeared as often in unanchored studies as in those naming a
theory can be read in two ways. Either theoretical grounding is unrelated to the rigor of outcome
measurement, or the studies that most need a mechanism, those testing effects, are the ones that
omit it. The descriptive data cannot decide between these readings. The ICD-10 study gives the
second reading some support.(49)The escape room built on socio-constructivism and measured
with GAMEX shows grounding and measurement aligned, although the outcome was gameful
experience and not learning.(33)

Read together, the five dimensions describe a literature in which games are justified by
familiar pedagogical ideas, evaluated mostly through perception, and rarely tested against the
mechanism that the idea implies. The pattern is not specific to Latin America, since Mayer and
Plass et al. made similar demands of the international literature.(1,8) The regional corpus covers
formats from digital games to role-play and escape rooms under a shared set of justifications,
which suggests that the format is chosen before the mechanism is specified.

Limitations and implications

The review has limitations that bear on how far the findings extend. Selection was non-sys-
tematic, so the corpus may omit eligible studies, and a registered protocol with dual screening
would allow a systematic review to estimate coverage.

Authors of future studies can state, before the intervention, which mechanism the game is
meant to activate and which observable change it predicts. They can choose outcome measures
that correspond to it, compare versions of a game in value-added designs, and report game rules,
feedback and group size, because these are the features through which the moderators operate.
(4,6) The corpus already holds templates for pairing a mechanism with a measure: interaction
coding for sociocognitive conflict,(19)a meaningful learning scale,(28) Kolb's inventory for learning
styles,(24)a selective attention test for games aimed at attention(32)and MEEGA+ for the quality of
an educational game.(29)Journals can ask for a statement of the theoretical mechanism and the
matched instrument. Teachers who adopt games can ask of any study which mechanism it tested
and how, before treating a favorable perception survey as evidence of learning.

CONCLUSIONS

Theoretical anchoring was explicit in roughly half of the studies, and the rest rested on a
pedagogical principle or on no stated basis. Constructivist and sociocultural theories were the
families named most often, while motivational theory, connectivism and flow were rare or absent.
Design and evaluation frameworks were named in a small share of studies, and they organized
the process and the experience more than the learning mechanism. Study designs were mostly
surveys, cases and development reports, and objective learning evidence came from a minority of
studies. Theory and evidence corresponded in only a minority of the studies that named a theory,
so theory worked mainly as a rationale.
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