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ABSTRACT

Reading difficulties and dyslexia affect schoolchildren across Latin America, and digital tools are proposed to support them in Spanish and
Portuguese. This narrative review synthesized 37 reports published between 2013 and 2025 from eight Latin American countries. Twen-
ty-two reports evaluated a tool against reading-related outcomes, whereas 15 described design, requirements or usability only. Games and
non-game programs were evaluated in 11 reports each, and authors reported improvement in 10 of 11 games and 9 of 11 non-game tools.
Portuguese-language settings supplied 20 reports and 9 comparison-group designs, and Spanish-language settings supplied 17 reports
and 4 such designs, and 8 of the 10 conference papers were Spanish-language. Dyslexia was the stated population in 15 reports, but only
3 reported outcomes, all by repeated measures without a control group. Only one report gave a standardized effect size. The reported
direction was favorable, but small samples, scarce control groups and abstract-based extraction limit what can be concluded about size.
Adult mediation, explicit letter-sound content and shared outcome measures emerge as priorities for tools and for trials in the region.

Keywords: dyslexia; reading; video games; software; phonological awareness; Latin America.

RESUMEN

Las dificultades de lectura y la dislexia afectan a escolares de toda América Latina, y se proponen herramientas digitales de apoyo en
espafol y portugués. Esta revision narrativa sintetizé 37 informes publicados entre 2013 y 2025 en ocho paises latinoamericanos. Vein-
tidés informes evaluaron una herramienta frente a desenlaces de lectura, mientras que 15 describieron solo el disefio, los requisitos o
la usabilidad. Los juegos y los programas sin juego se evaluaron en 11 informes cada uno, y los autores comunicaron mejoria en 10 de 11
juegos y en 9 de 11 herramientas sin juego. Los contextos en portugués aportaron 20 informes y 9 disefios con grupo de comparacion,
y los contextos en espafiol aportaron 17 informes y 4 de esos disefos, y 8 de las 10 comunicaciones de congreso estaban en espafiol. La
dislexia fue la poblacién declarada en 15 informes, pero solo 3 comunicaron desenlaces, todos con medidas repetidas y sin grupo control.
Un Unico informe presentd un tamano del efecto estandarizado. La direccion comunicada fue favorable, pero las muestras pequefas,
los escasos grupos control y la extraccion basada en resiumenes limitan lo que puede concluirse sobre la magnitud. La mediacion del
adulto, el contenido explicito de correspondencia grafema-fonema y las medidas de desenlace compartidas surgen como prioridades
para las herramientas y los ensayos de la region.

Palabras clave: dislexia; lectura; videojuegos; programas informaticos; conciencia fonolégica; América Latina.
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INTRODUCTION

Dyslexia is a neurodevelopmental disorder characterized by slow and inaccurate word recog-
nition, and it has been reported in every culture studied.(1) Its definition has shifted over the years,
and the loosening of diagnostic criteria has been argued to have produced diagnostic confusion.
(2) Across languages, reading depends on phonological awareness, while the consistency of the
orthography changes the grain size at which children read and the way dyslexia shows itself.(3)
Spanish is described as a transparent orthography in a Chilean GraphoGame study and in a Spanish
remediation trial, both of which treat letter-sound knowledge as the entry point to word reading.
(4.5)

Prevalence figures from Latin American school samples differ widely, and so do the instru-
ments behind them. A representative sample of second to sixth graders from four regions of Brazil
gave 7.5% for reading impairment under DSM-5 criteria.(6) A stratified sample of 1,228 fourth and
sixth graders in Ecuador gave 25.8% for dyslexia, with higher figures in public than in private schools.
(7) The two estimates are not directly comparable. A regional study assessed reading in third and
sixth grade in 15 countries.(8)

Outside the region, technology-based reading interventions have a sizeable evidence base.
A multilevel meta-analysis of 67 studies with 10,734 primary school children found an average
effect size of 0.36 for computer-supported word reading interventions,(9)whereas a best-evidence
synthesis of 20 studies with struggling readers found 0.14 for educational technology applications.
(10) GraphoGame, a game that trains grapheme-phoneme connections and was first developed
for Finnish,(11,12) has been implemented in more than 20 countries, yet a synthesis of 28 studies
found no meaningful overall effect on word reading (g = —-0.02).(13)Serious games for children with
learning disorders improved reading and metaphonological skills in a systematic review, although
few had evidence of efficacy.(14)

Latin America teaches reading mainly in Spanish and Portuguese, and the studies on digital
tools appear in both languages. A scoping review identified 13 studies of dyslexia interventions in
Brazil, one theme of which was computerized technology.(15) An integrative review of information
and communication technologies applied to dyslexia included 21 articles, of which 20 were inter-
national.(16) A systematic review of 14 articles examined digital games for phonological awareness
in literacy teaching.(17) A comparison of the Spanish-language and Portuguese-language settings,
of games and other programs, and of designed and tested tools is informative because agreement
across independent traditions weighs more than agreement within one.

The aim of this narrative review was to synthesize published reports on digital games and
computer-based interventions for reading difficulties and dyslexia that were developed or evalua-
ted with Latin American children. The review pursued four objectives: to map the tools by country,
language and design; to contrast the reading outcomes reported for game-based and non-game
computer interventions; to contrast the evidence from Spanish-language and Portuguese-langua-
ge settings; and to identify gaps in design, validation and reporting.

METHODS

Design and reporting guide

The review followed a narrative design and was reported against the SANRA criteria.(18)It fo-
llowed no systematic protocol and makes no claim of exhaustiveness. The core corpus consists of
reports published between 2013 and 2025. Background literature on dyslexia, orthographic depth
and international evaluations of digital reading tools was not limited by a lower year.

Selection criteria

A report was retained when it described the development or the evaluation of a digital game
or of a computer-based intervention (software, mobile or web application, augmented-reality appli-
cation, or a computer program delivered remotely) for children with reading difficulties or dyslexia,
for children at risk of them, or for children in early literacy instruction when the tool targeted rea-
ding precursors.

The setting, the sample or the affiliation of the authors had to be in a Latin American country,
and the language of instruction had to be Spanish or Portuguese. Reports about adults, about as-
sessment instruments without an intervention component, and candidates whose abstract could
not be retrieved for verification were not retained. Reviews on the topic were kept as context for
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the evidence base. Conference papers, repository documents and journal articles were eligible,
and the document type is visible in the reference list.

Extraction and comparability

For each report the country, language, type of tool, population, design, sample size and the
direction of the reported reading outcome were taken from the abstract and the bibliographic
record; full texts were not systematically read. Four definitions kept the contrasts homogeneous. A
game was any tool that its authors called a game, serious game or video game or that used expli-
cit game mechanics; any other software was a computer program, and applications delivered on
phones, tablets or the web were coded as apps. A report with outcome data gave pre- and post-in-
tervention or between-group measures of letter knowledge, phonological awareness, decoding,
word or text reading, fluency, comprehension or writing level. The direction of the outcome was
coded as improvement, mixed, or no outcome in the abstract, following the authors’ statements,
and effect sizes were extracted only when reported. Populations were grouped as dyslexia, reading
difficulties or risk, and early literacy instruction without a declared difficulty.

Synthesis

The synthesis was organized along contrast axes: tools developed versus tools evaluated,
games versus non-game programs, Spanish-language versus Portuguese-language settings, and
dyslexia versus reading difficulties versus general early literacy. Counts were computed by a script
from the extraction table, and they refer to reports, not to independent studies: two reports des-
cribed EstimuGame,(19,20) two described TitiApp,(21,22) and the number of distinct tools is there-
fore lower than the number of reports. No risk-of-bias instrument was applied because the corpus
mixed design reports, case studies and trials; design and sample size are shown for each evaluated
report instead. Coding of study characteristics was assisted by an Al language model and requires
verification by the authors against the full texts.

DEVELOPMENT

Developed tools and evaluated tools

The corpus held 37 reports from eight countries: Brazil (20 reports), Ecuador(7), Chile, Colom-
bia, Mexico and Peru (2 each), and Argentina and Panama (1 each). Spanish was the language of
17 reports and Portuguese of 20. Reports from 2020 onward numbered 26, against 11 from 2013 to
2019, and the corpus comprised 26 journal articles, 10 conference papers and 1 conference abstract
published on a web portal.

Reports that tested a tool against reading-related outcomes numbered 22 (Table 1), whereas
15 described design, requirements, prototypes or usability without a reading outcome (Table 2).

Whereas 12 of the 22 evaluated reports used a comparison group, 7 followed the same children
before and after use, 2 relied on action research or a qualitative intervention, and 1 was a single
case. Ten of the 12 reports with a comparison group stated the number of children, and the median
was 47 (range 11 to 749). Two reports randomized: the Escribo Play trial assigned 62 classrooms
from 17 schools,(25)and the software comparison of Santos randomized children to two groups for
10 hours of use.(33)

Reported exposure varied from 2 weeks to 9 months. The adaptive game in Peru ran for 2
weeks,(31) GraphoGame in Chile for 6 weeks,(4)and the randomized software comparison for 1
month at 30 minutes a day.(33)Escribo Play ran for 3 months with 20 games,(25)as did the augmen-
ted-reality program in Peru,(30)and EstimuGame was applied weekly for 9 months.(20)Pocoloto
used ten sessions of 45 minutes, three times a week.(26) GraphoGame Brazil was played by children
who were taking online classes during school closures.(24)

A standardized effect size appeared in the abstract of one report only. Escribo Play classrooms
gained 68% more in reading than control classrooms (d = 0.40) and 48% more in writing (d = 0.20).
(25)The other 21 evaluated reports stated significance, direction or no statistic at all.

The 15 reports without a reading outcome covered requirements, prototypes, heuristic inspec-
tions and expert ratings. In Sonata, a heuristic inspection by three evaluators identified 32 usability
and accessibility problems before any test with children.(40)The hospital prototype for pre-reading
fluency was rated by 274 experts and piloted with 4 children.(41)
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Table 1. Reports that evaluated a digital game or computer-based intervention against reading-related
outcomes in Latin America.

Report Country Tool Population Design (n) Reported outcome
e — Control and Letter-sound recognition
(23) Chile ox I?cit h%nics' Grade 1, at risk experimental groups improved in low SES; naming
P P (87) speed improved in high SES
Letter, pseudoword and
) GraphoGame, Kindergarten and grade 1, . PA gains in all groups; less
() clkz Spanish DLD and typical Hlrrjpest eshe (22 progress with comprehension
difficulties
(24) Brazil GraphoGame Brazil Elementary school Quaspgxpenmental, Word reading accuracy higher
active control than control
. Escribo Play, 20 Randomized Reading +68% versus control (d
(25) Szl games e e classrooms (749) = 0.40); writing +48% (d = 0.20)
. Phonological working memory
(26) Brazil Pocolo;?nssrlous Elementary school ox %2?;rgL?;sz9) and reading and writing tasks
9 P improved
. = Grades 3 and 4, literacy Quasi-experimental Contribution to literacy
(27) Brazil Digital games for PA difficulties (14) reported
(28) Brazil Joy e as Letrinhas Early school years Pre-post Innplroverneni It enlleles s
reported
(29) Brazil Pedro no Parque de Age 4 to 5, pre-syllabic Study and control Syllable and phoneme PA and
Diversoes writing groups (12) writing hypothesis improved
(30) Peru Augmented-reality Age 5 Quasi-experimental, PA increased
phonological app 9 control (64)
Adaptive serious Age 7 to 12, reading Worq anpl pseu‘doword reading,
(31) Peru ame difficulties Pre-post, 2 weeks discrimination and error
9 detection improved
Computerized .
(32) Brazil metaphonological ar?c;av?/iiitj(t) é’avrertiE Intervention and Post-test performance higher
and reading difficulties 9 control (600) after intervention
program
selucailonzl Randomized groups Effective, most for lowest pre-
(33) Brazil software, PA Learning below expected groups, ! P
activities 10 hours test scores
. No significant group difference
(34) Brazil LEGERE software Craies ‘?Qd 4 geliel Eprg::Ei?Eg)and after training; larger gains with
9 more sessions (r = 0.672)
o Reading and writing Intervention (98) and Moderate and severe errors fell
(21) Senelor IR difficulties control (57) in the intervention group
s . Fewer letter, syllable and word
(22) Ecuador TitiApp Primary school Pre-post (234) errors; better comprehension
] Computerized Experimental and Comprehension higher; fluency
== Szl reading program Slmsitiiaiy seioe) control (11) did not differ between groups
Remote delivery of - . .
. . . . Virtual and in-person PA, fluency and decoding
(36) Argentina a cogg:ggt?ar:;admg Dyslexia, grades1to 3 delivery (26) improved in both formats
(19) Brazil EstimuGame Dyslexia Pre-post reading tests Efficacy reported
(20) Brazil EsimUGETE, < Grade 6, dyslexia Weekly sessions . Fluency-and self—qorrectlon
months improved; phonemic errors fell
(37) Brazil GameAlfa Grade 2 Action research PA skills developedin most
students
. Grade 5, reading and Qualitative .
(38) Brazil Soletrando app writing difficulty intervention Interest and results improved
(39) Brazil Menino Curioso One child with school Case study (1) Discrimination of most letters,
complaints Y more autonomy

Note: DLD = developmental language disorder; PA = phonological awareness; SES = socioeconomic status.
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Design reports from Ecuador covered four tools. The Helpdys app was rated with the Mobile
App Rating Scale for engagement, functionality, aesthetics and information, and it was tested in a
rural school.(47) A companion report proposed accessibility guidelines for dyslexia and two serious
games that collect data on cognitive areas.(48)

The phonological awareness game let therapists create linguistic exercises, and its usability
was studied with a prototype.(49) Garabato, built in Unity, used drawing as the catalyst for exercises
in the treatment of dyslexia and dyscalculia.(50)

Brazilian design reports followed a similar pattern with different tools. EasyReader, a serious
game with speech synthesis for the grapheme-phoneme relation and the OpenDyslexic font, was
rated preliminarily by teachers and students, and the font was the feature least known to them.(44)

Alfaba, a tangible solution built with low-cost hardware, was rated by professionals and tea-
chers.(46)A gamified narrative prototype measured motivation, engagement and learning through
scales and interviews,(43)and a requirements paper described an Android game aimed at attention
and learning in children with dyslexia.(45)

Table 2. Reports that described the design, requirements or usability of a tool without a reading

outcome.
Report Country Tool Evaluation described
(42) Mexico Computer-assisted remedial instruction Detection test and mor_wltorlng system for
dyslexia
(47) Mexico Seifios gl pr;)totype for pre-reading Experts (274) and pilot with 4 children
luency
(43) Brazil Gamified narrative for dyslexia MR e ane Jezniog
perceptions

(40) Brazil Sonata mobile game Heuristic inspection, 32 problems
(44) Brazil EasyReader serious game Preliminary rating by teachers and students
(45) Brazil Android game for dyslexia Requirements
(46) Brazil Alfaba tangible device Rating by professionals and teachers
(47) Ecuador Helpdys app MARS rating and school test
(48) Ecuador Accessible serious games Accessibility guidelines and two games
(49) Ecuador PA serious game Usability study of the prototype
(50) Ecuador Garabato multimedia tool Compa‘rlsor‘n W|th.other teaching materials

described; reading outcome not stated

Seven intervention and seven control
(50 IPEIMEIAIE SEDI platform students; outcome not stated
(52) Ecuador Gamification tools in tele-assistance Perceptions of 13 tutors
(53) Colombia GDevelop platformm game Construction of the game
(54) Colombia Tool for forelgn-langgage readingiin Description of the tool
dyslexia

Note: Panama and Ecuador reports describe the platform or app; usability and expert ratings are the evaluation described.

In Colombia, a platform game built with GDevelop supported the recognition, reading and
writing of basic words,(53)and a tool for reading in a foreign language was proposed for children
with dyslexia aged 6 to 8.(54) In Mexico, a remedial instruction project began with a detection test
that fed a monitoring system, and its authors noted smooth tendencies without clear relationships
between variables.(42)

Games and non-game computer programs

Games accounted for 20 of the 37 reports, computer programs for 10, apps for 4, and an aug-
mented-reality application, a remote delivery of a reading program and a tangible device for 1 each.
Among the 22 evaluated reports, games and non-game tools were balanced at 11 each. Authors
reported improvement for 10 of the 11 games and for 9 of the 11 non-game tools, and mixed results
for 1 game and 2 non-game tools (Table 3).
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Table 3. Contrast axes across the 37 reports on digital reading tools in Latin America.

. Evaluated Improvement
Contrast axis Term A Term B reports (A, B) reported (A, B)
Tools evaluated with outcomes | Tools described without outcomes
Purpose 22,0 19,0
(22) (15)

Tool type Games (20) Non-game tools (17) mn 10,9
Language Spanish (17) Portuguese (20) 7,15 6,13
Population Dyslexia (15) Reading difficulty, risk or DLD (12) 3,1 3,9
Population Early literacy (10) Reading difficulty, risk or DLD (12) 8,1 7,9

The one game with mixed results illustrates why the label matters less than the target. A
computer game for explicit phonics training raised letter-sound recognition in the low-SES expe-
rimental group (56 low-SES children took part in total), whereas the high-SES experimental group
(31 high-SES children in total) improved naming speed.(23)

In the Brazilian GraphoGame study, children who played the game improved word reading
accuracy compared with an active control that played a numeracy game.(24) GraphoGame in
Spanish produced gains in letter recognition, pseudoword recognition and phonological aware-
ness in all 59 children after 6 weeks, although children with developmental language disorder and
comprehension difficulties made less progress in the game and none of the second-grade poor
readers reached the highest levels of the game.(4)

Brazilian game reports used varied evaluation routes. Joy e as Letrinhas was assessed in two
ways: children’s skills were measured before and after use with a t test, and pedagogues rated its
technical and pedagogical usability.(28) GameAlfa went through two rounds of application in a se-
cond-grade class in Manaus, the second after changes suggested by the students and the teacher,
and its authors reported phonological awareness development in most students.(37)

Pocoloto trained phonological working memory rather than phonological awareness directly,
and reading and writing tasks improved in parallel.(26)The Soletrando app, tested with fifth gra-
ders who had difficulty with reading and writing, was credited with raising interest and improving
results, with the teacher as mediator.(38)

Non-game programs showed the same range. The Brazilian computerized metaphonologi-
cal and reading program, applied to 600 schoolchildren, produced post-test differences in both
intervention groups, with and without learning difficulties.(32)

By contrast, the LEGERE software did not yield a significant between-group difference after
training in 30 children, and gains correlated with the number of sessions (r = 0.672).(34)A compu-
terized program for reading with comprehension raised text comprehension in the experimental
group of an 11-child sample, but fluency scores did not differ between groups.(35)

In Ecuador, the TitiApp tool reduced moderate and severe errors in the intervention group of
98 children compared with 57 controls,(21)and a second report with 234 students described fewer
letter, syllable and word errors and better comprehension.(22)

Spanish-language and Portuguese-language settings

Portuguese-language reports exceeded Spanish-language reports by 20 to 17, and the gap
widened among evaluated reports, 15 against 7. Comparison groups appeared in 9 Portuguese-lan-
guage reports and 4 Spanish-language reports, whereas design and usability reports made up 8 of
the 17 Spanish-language reports and 5 of the 20 Portuguese-language reports. Improvement was
reported in 13 of 15 evaluated Portuguese-language reports and in 6 of 7 evaluated Spanish-lan-
guage reports (Figure 1, Figure 2).

The type of document also separated the two languages: 8 of the 10 conference papers were
Spanish-language, and 17 of the 20 Portuguese-language reports were journal articles. Game-based
work dominated the Portuguese-language literature, with 12 games among 20 reports, compared
with 8 games among 17 Spanish-language reports. Spanish-language reports spread over more
formats: 3 apps, 4 programs, an augmented-reality application and a remotely delivered program,
whereas Portuguese-language reports held 6 programs, 1 app and 1 tangible device besides the
games.
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Figure 1. Reports by type of tool and language of the setting.

12 4 12 B Spanish-language reports

I Portuguese-language reports

Number of reports

Game Computer Mobile or Augmented Tangible Tele-
program web app reality device intervention

Note: Counts of the 37 reports; apps include mobile and web applications.

Figure 2. Reports by study design and language of the setting.

I Spanish-language reports
B Portuguese-language reports

Number of reports

Comparison Single-group Design or Case study or
group pre-post usability only qualitative

Note: Comparison group includes randomized and quasi-experimental designs; case study or qualitative includes action research.

In Peru, the quasi-experimental study with 64 five-year-olds reported a significant increase in
phonological awareness after 3 months with an augmented-reality application,(30)and the adaptive
serious game for children aged 7 to 12 with reading difficulties improved word reading, pseudoword
reading, word discrimination and error detection in 2 weeks.(31)In Brazil, 12 children aged 4 and
5 improved syllable and phoneme awareness after ten sessions with the Pedro software, and the
change in writing hypothesis coincided with that gain.(29)

Remote delivery gained a place after the pandemic in both languages. Argentine children
with dyslexia improved phonological skills, fluency and decoding in virtual and in-person formats
alike,(36)and GraphoGame Brazil was tested during school closures with children in online classes.
(24)
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Dyslexia, reading difficulties and early literacy

Dyslexia was the stated population in 15 reports, reading difficulties in 10, early literacy instruc-
tion in 10, risk of reading difficulties in 1 and developmental language disorder in 1. Among the 15
dyslexia reports, 3 reported outcomes, all by repeated measures without a control group, whereas
9 of the 10 reading-difficulty reports and 8 of the 10 early-literacy reports did so.

The population that motivated most development work had the thinnest outcome record.
The EstimuGame software, applied to students with dyslexia in Cerro Largo, was reported effective
in weekly sessions,(19)and in a nine-month application with sixth graders it was associated with
gains in reading fluency, self-correction and fewer phonemic errors.(20)The Argentine comparison
included 26 children with dyslexia.(36)The Panamanian SEDI platform enrolled 7 intervention and
7 control students, but its abstract gave no outcome.(51)

Sample sizes did not follow the population. The largest samples came from Escribo Play,
with 749 preschool children,(25)and from a Brazilian program applied to 600 schoolchildren, half
of whom had learning difficulties.(32)The two dyslexia reports that stated a sample enrolled 26 and
14 children,(36,51) and the reading-difficulty reports ranged from 12 children in the Pedro study(29)
to 155 in the TitiApp study.(21)

Brazil and the other seven countries

Brazil contributed 20 reports, of which 15 evaluated a tool and 9 used a comparison group.
The other seven countries together contributed 17 reports, of which 7 evaluated a tool and 4 used
a comparison group, one each in Chile, Panama, Peru and Ecuador. Mexico and Colombia contri-
buted 2 reports each, and none reported a reading outcome.

The Brazilian group also held the most varied evaluation designs. It included the cluster-ran-
domized Escribo Play trial,(25)the randomized comparison of two educational programs,(33)a qua-
si-experimental study with 14 children in two public schools of Floriandpolis,(27)an action-research
study with a game created during the investigation in Manaus,(37)and a case study of one child.
(39)Chile supplied two reports on game-based training of letter-sound skills, one with control and
experimental groups of at-risk first graders(23)and one with children with developmental language
disorder and typically developing classmates.(4)

Ecuador supplied the largest group among the Spanish-language reports. Two of its seven
reports evaluated TitiApp with reading and writing tests,(21,22) and the other five described apps,
games and tools at the design stage or reported perceptions of tutors.(47-50,52)The tutor report
added that Genially and PowerPoint presentations were the gamification tools most used during
tele-assistance with schoolchildren who had reading difficulties.(52)

Targeted skills and reported outcomes

Letter-sound knowledge and phonological awareness were the most common targets. Three
evaluated reports measured phonological awareness or writing level without a reading measure.
(29,30,37)Word or text reading, fluency or comprehension appeared among the outcomes of the
adaptive game in Peru,(31)the TitiApp study with 234 students,(22)the computerized comprehen-
sion program,(35)EstimuGame(20)and GraphoGame Brazil.(24)

Among earlier syntheses, the integrative review of dyslexia technologies observed that Bra-
zilian output was scarce against the international literature,(16)and the systematic review of digital
games for phonological awareness found most studies to be experimental with experimental and
control groups.(17)A systematic review of technologies for literacy in neurodevelopmental disorders
retained 17 studies, and for students with dyslexia the focus was on phonological awareness and
word reading.(55)The mapping of educational software for literacy identified 60 programs in 56
articles,(56)and a review of digital technologies in the schooling of students with dyslexia retained
18 productions.(57)A review of phonological awareness training in Brazil found 27 intervention
studies for students with special educational needs, 2 with dyslexia.(58)

International and regional reviews pointed the same way. A systematic review of ICT for
phonological awareness in preschoolers retained 24 articles and framed them as computer-as-
sisted learning and instruction,(59) and a critical review of 22 articles reported a positive effect of
technology on phonological awareness together with a call for more rigorous research.(60) The
literature review on serious games for the literacy of children with disabilities, drawn from 25 studies,
concluded that games contribute to literacy when they are easy to use, challenging and provide
feedback.(61) A review on ICT and gamification in reading, covering 2013 to 2023, concluded that
gamification can raise interest in reading while access remains unequal.(62)

https://doi.org/10.62486/gr2025117 8


https://doi.org/10.62486/gr2025117

Gomez Cano et al. SAP Gamification and Augmented Reality. 2025;4117

DISCUSSION

The corpus was expected to hold its strongest evidence where the need is stated most often,
in children with dyslexia, and the opposite occurred. Tool building outpaced tool testing, and the
gap was widest for the population that motivated the work. Reports on reading difficulties and on
early literacy supplied most of the outcome data, so the evidence base answers a broader question
than the title of many reports suggests.

The direction of the reported outcomes was favorable in nearly every evaluated report, and
the international literature explains why that direction should not be read as size. Pooled estima-
tes for computer-supported reading interventions range from 0.36 across 67 studies(9)to 0.14 for
struggling readers,(10)and the GraphoGame synthesis found no overall effect on word reading (g
= -0.02) until adult interaction was considered, when studies with high interaction averaged 0.48.
(13) Against that background, the single standardized effect in the Latin American corpus, d = 0.40
for reading in Escribo Play, lies slightly above the pooled average of 0.36, in preschool children and
with a different outcome set.(25)

The control condition separates comparable from non-comparable findings. In the me-
ta-analysis of word reading interventions, effect sizes were higher when the control was educa-
tion as usual and lower when the control received a reading treatment.(9)Where the abstracts
described the comparison, as in the Pedro study, controls received usual instruction,(29)whereas
the Brazilian GraphoGame study used an active numeracy control.(24)That design matches the
Portuguese, French and Indian GraphoGame and Grapholearn trials, which reported benefits for
spelling and phonological awareness,(63)phoneme awareness, orthographic choice and fluency
(effect sizes 0.23, 0.27 and 0.18),(64)and letter-sound knowledge.(65)

Orthography offers a plausible account of why letter-sound and phonological training do-
minate the Spanish-language and Portuguese-language tools. Phonological awareness contri-
butes to reading in every language studied, while the grain size of lexical representations varies
with the consistency of the orthography,(3)and its predictive weight varies along a continuum of
orthographic depth.(66)In a transparent orthography, GraphoGame was built to train letter-sound
connections first.(11,12) Spanish children with reading disabilities who trained with phoneme and
syllable units on a computer improved word recognition compared with untrained controls,(5)
which coincides with the gains in letter-sound recognition among Chilean first graders at risk(23)
and with the benefit of computer-based letter training for Finnish school beginners at risk.(67)

For dyslexia, the contrast with the international record is sharper. A meta-analysis of 22 ran-
domized trials identified phonics instruction as the only approach whose efficacy for reading and
spelling was statistically confirmed.(68)The Argentine report, with its explicit and systematic pro-
gram, fits that pattern,(36)but the Latin American game reports for dyslexia mostly described a tool
without testing phonics content. Action video games offer an alternative route, with improvements
in reading found in a meta-analysis of nine experiments with 238 children,(69)in a randomized
comparison(70)and in English-speaking children with dyslexia.(71)None of the abstracts reviewed
here mentioned action video games.

Games and non-game programs reported similar directions, and the more informative diffe-
rence lies in what they were asked to deliver. Serious games improved reading and metaphono-
logical skills in a systematic review, but progress generalized poorly to untrained skills,(14)and the
Grapholearn game raised word reading without transfer to fluency, comprehension or spelling.(72)

The Latin American reports that measured comprehension showed the same limit: com-
prehension rose with a computerized program while fluency did not differ between groups.(35)A
meta-analysis of digital game-based training in neurodevelopmental disorders found that both task
content and game features contributed to effects, and that training could be delivered remotely.(73)

Adult mediation recurs across the Latin American reports and matches the moderator found
in the GraphoGame synthesis. The Pedro software was effective with the speech-language patho-
logist as mediator.(29) The Soletrando study stressed the role of the teacher in mediating software
use,(38) and the Argentine report recommended an initial in-person bond before remote work.(36)

In Norway, an adaptive and a non-adaptive computer component, each embedded in tea-
cher-led instruction, produced similar reading and spelling gains,(74)which suggests that instruc-
tion around the tool may weigh more than the game format. Best-evidence reviews found the
largest effects for applications integrated with small-group instruction.(10)

Proximal measures flatter a tool. Three evaluated reports measured phonological awareness
or writing level without a reading measure, and when a game trains the same skill that the test
measures, improvement is the expected result. The international trials add the distal check: Gra-
pholearn sped word reading but did not transfer to fluency, comprehension or spelling,(72)and
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serious games generalized poorly to untrained skills.(14)A report that pairs a proximal measure with
a transfer measure, as the Peruvian adaptive game did with word, pseudoword and error-detection
tasks,(31) gives readers more than one view of the same effect.

Engagement is the usual argument for games, and the Latin American reports recorded it
but rarely linked it to gains. Pocoloto kept children motivated during classroom use,(26)the case
study of the Menino Curioso software observed more autonomy and motivation,(39)and a gamified
narrative prototype measured motivation and engagement with scales.(43)

In the Grapholearn trial, children judged more cognitively engaged by parents and teachers
gained more in word reading, whereas emotional engagement related to playing time but not
to gains.(72)Motivation recorded in a design report predicts neither exposure nor learning until
outcome data are attached.

Dose and duration varied from 2 weeks to 9 months, and the meta-analysis of word reading
interventions found that treatment length moderated effect sizes.(9)The Latin American reports
seldom crossed duration with outcome, so that moderator could not be examined, and the two
shortest applications, 2 weeks in Peru and 6 weeks in Chile, reported gains in different skills.(4,31)
Dutch first graders who played about 28 sessions gained letter knowledge across the classroom
and a small benefit in fluency.(75)Session counts, rather than calendar length, are the unit that
future Latin American reports could add.

The Chilean study of GraphoGame in Spanish deserves separate mention because it linked
intervention to prognosis. Performance at the first level of the game correlated mildly with reading
fluency assessed one year later, and none of the children classified as poor readers in second grade
reached the highest levels.(4)

Whereas the Brazilian version was judged by word reading accuracy against an active con-
trol,(24)the Chilean version served as both an intervention and a marker of later reading status.
The Dutch trial also exploited data generated by the game itself to evaluate the intervention.(75)

Equity shapes how these tools can be used. The Chilean game improved different skills in
low-SES and high-SES first graders,(23)the Ecuadorian prevalence study found higher rates in pu-
blic schools and pointed to poverty and limited access to educational materials,(7)and a review of
ICT and gamification flagged unequal access to technology.(62)

The authors of TitiApp presented the tool as a way to narrow the digital divide.(22)Tools that
require devices and connectivity compete with the need they serve, and low-cost designs such as
Alfaba address that tension while having been rated only by professionals and teachers.(46)

Terminology complicates the synthesis. Reports used dyslexia, reading difficulties, learning
difficulties and literacy delay for overlapping groups, and the definition of dyslexia itself has been
argued to have loosened, which risks diagnostic confusion.(2)

The Brazilian systematic review of phonological awareness training counted 13 studies with
learning difficulties against 2 with dyslexia among its 27 intervention studies.(58)A tool tested on
children with learning difficulties cannot be assumed to work for dyslexia, and the corpus rarely
gave the diagnostic criteria needed to tell them apart.

The geographic contrast sharpens the same point. Brazil supplied most comparison-group
designs in the corpus, 9 of 13, and the review of dyslexia interventions in Brazil found a body of
studies in which phonological interventions, computerized technology, auditory training and visuo-
motor training coexisted.(15)In the other countries, a single comparison-group study per country
could not be set against another from the same setting, so agreement between independent
teams, which would count most, was not testable. The Chilean and Brazilian GraphoGame studies
are the closest pair, as both used the same game family in different languages, yet their outcomes
(letter, pseudoword and phonological gains versus word reading accuracy) cannot be compared
directly.(4,24)

Contextual factors help to read the differences between languages. Portuguese-language
evidence came mostly from journals and included more comparison groups, whereas almost half
of the Spanish-language evidence appeared in engineering conference proceedings, and Spani-
sh-language reports included more design reports. A review of phonological awareness training in
Brazil found that the number of intervention studies was small relative to the variety of populations
and the demand from graduate programs.(58)

The Brazilian scoping review concluded that most interventions agreed with international
theory but showed methodological problems that would strengthen practice if addressed.(15)These
patterns describe where reports are published and how they are designed. They do not show that
tools in one language work better.

A research agenda follows from these contrasts, and each element answers a limitation. Clus-
ter-randomized trials with an active control, as in Escribo Play and the GraphoGame studies, would
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separate tool effects from instruction effects.(25,64) Follow-up measures, like the second-grade
reading status used in Chile, would show whether gains persist.(4)Common outcome sets would
let trials in both languages be pooled, as meta-analyses of computer-assisted word reading already
do.(9)Trials in children with dyslexia should state the diagnostic criteria and test phonics content
explicitly, because phonics instruction is the approach with confirmed efficacy.(68)

Comparisons with trials outside the region show where Latin American evidence could grow.
A Finnish study of 166 school beginners at risk compared computer-assisted remedial reading
with regular remedial reading and mainstream instruction, and the computer-assisted arm was
highly beneficial.(67)

In Norway, 744 first graders were screened and 140 at risk received one of two interventions.
(74)In India, 30 third graders reading below first-grade level played GrapholLearn or a math game
for 8 weeks and improved letter-sound knowledge.(65)Each of these abstracts names a risk cri-
terion, a control and a duration, and Latin American reports could meet that standard with the
same three declarations.

The regional mapping of educational software for literacy points the same way: of the 60
programs it identified, evaluation focused mostly on usability and pedagogical aspects, with expe-
riments, observation of use and user tests as the commonest methods.(56)That profile matches the
15 design-only reports found here. It also matches the Brazilian systematic review of technologies
for literacy in neurodevelopmental disorders, in which all experimental studies reported improved
repertoires while reports of experience described promising tools and difficulties of school imple-
mentation.(55)

Associations in the corpus should not be read as causal. Single-group pre-post designs cannot
separate a tool effect from maturation or from regular classroom teaching, and the dose relation in
the LEGERE study (r = 0.672) is a correlation within the experimental group.(34)Comparison groups
of 11to 30 children cannot support precise estimates. Large samples, such as the 600 schoolchildren
of the Brazilian computerized program, stated significance without an effect size in the abstract.(32)

The review has strengths: it searched five sources in three languages, kept grey literature
visible through document types, and computed every count by script from an extraction table. Its
limitations are specific. Extraction relied on abstracts, so details of design, dosage and measures
may be missing; the authors should verify each row against the full text before submission.

Candidates without a retrievable abstract could not be verified and were not retained, which
may under-represent conference literature; a systematic update with full-text retrieval would clo-
se that gap. Outcomes were heterogeneous, from letter knowledge to comprehension; a shared
minimum set of measures, with effect sizes and confidence intervals, would make future reports
poolable. Dyslexia reports lacked control groups; cluster trials with an active control, as in the Gra-
phoGame studies, would fit school settings. Indigenous languages and bilingual Spanish-English
contexts fell outside the scope, and a separate review should treat them.

For schools and developers, the corpus supports pairing a tool with adult mediation, targe-
ting letter-sound and phonological content explicitly in transparent orthographies, and reporting
usability together with outcomes. Open distribution of the tools, including the app designed for
rural schools in Ecuador,(47)would let teachers compare them. A framework of accessibility gui-
delines for dyslexia, as proposed for serious games,(48) gives developers a shared checklist. For
policy, regional learning assessments could incorporate the reading outcomes of piloted tools, so
that school-level trials report on the same scale as national tests.(8)

CONCLUSIONS

The mapped tools were mostly games, were concentrated in Brazil and Ecuador, and divided
between reports that tested a tool and reports that only described its design.

Game-based and non-game computer interventions both received mostly favorable reports
from their authors, with no visible difference in direction between them and with scarce effect sizes.

Portuguese-language settings contributed more evaluated reports and more comparison
groups, whereas Spanish-language settings contributed more design reports, and conference
proceedings made up almost half of the Spanish-language reports.

The main gaps are outcome evidence for children with dyslexia, shared outcome measures,
reported effect sizes and independent replication of the tools.
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