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ABSTRACT

Reading disorder (dyslexia) is the most common learning disability, and
traditional educational methods often fail to engage affected students. Digital
games have emerged as a promising option, but the strength of evidence and
the role of study quality remain unclear. This systematic review examined (1)
the domains in which digital games have been used, (2) the platforms most
commonly employed, and (3) game design features and their relationships
with effect sizes and learning outcomes. Following PRISMA 2020, searches
were conducted in October 2024 across six international and three national
databases. Of 505 initially identified atticles, 17 met the inclusion criteria: 1Q
of 75-120, publication years 2013—2024, and Persian or English language.
Study quality was assessed using ROBINS-I, RoB 2, and MMAT. The
included studies comprised 8 quasi-expetimental studies, 5 randomized
controlled trials (RCTs), and 4 mixed-methods studies; 24% were high
quality, 53% moderate quality, and 24% had a high risk of bias. Digital games
were mainly used for treatment (35%) , followed by eatly diagnosis (29%) ,
impact assessment (24%) , and prevention (12%). Computers were the most
common platform, whereas tablets showed greater student acceptance.
Games combining immediate feedback, adaptability, and multisensory
design appeared more promising, with some studies reporting moderate-to-
large effect sizes (Cohen’s d up to 0.8). Due to substantial heterogeneity in
assessment tools and study designs, meta-analysis was not feasible. Thus,
evidence supports the complementary use of digital games only
conditionally. Stronger randomized controlled trials with larger samples and
standardized outcomes are needed before widespread implementation.
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Introduction

Reading disorder (dyslexia) is the most common learning disability, affecting
approximately 15-20% of the population worldwide. It is characterized by
persistent difficulties in accurate and fluent word recognition, poor spelling, and
decoding abilities, despite normal intelligence and adequate educational
opportunities. Traditional instructional methods often fail to engage students
with dyslexia because they rely heavily on repetitive drill-and-practice that can
lead to frustration, anxiety, and low motivation. Digital games have emerged as
a promising supplementary intervention due to their ability to provide immediate
feedback, adaptive difficulty levels, multisensory stimulation, and intrinsic
motivation through gamification elements. However, while numerous individual
studies have explored the use of digital games for students with reading
disorders, the field lacks a comprehensive systematic synthesis that
simultaneously examines application domains, technological platforms, and
specific game design features and their relationship with learning outcomes. This
extended abstract presents a systematic review that addresses this gap.

Research Question(s)
This systematic review was guided by three main research questions:

1. In what domains have digital games been applied for students with reading
disorders (diagnosis/screening, prevention/eatly intervention,
treatment/remediation, and assessment)?

2. Which game platforms (computer, tablet, mobile phone, web-based) have
researchers predominantly used?

3. What design features (e.g., immediate feedback, adaptivity, multisensory
integration, rewards) have been implemented, and how are they related to effect
sizes and learning outcomes?

Literature Review

The theoretical foundation of using digital games for dyslexia draws from several
key frameworks. The phonological deficit hypothesis emphasizes the need for
intensive, repetitive practice with immediate feedback to strengthen
phonological awareness. Cognitive Load Theory suggests that students with
dyslexia have limited working memory capacity; therefore, instructional
materials should avoid extraneous load by presenting information through
multiple sensory channels in an engaging format. Gamification theories (Gee,



Examining The Use of Digital Games ...
Barak & Momeni Rad, Page | 25 /

2003; Prensky, 2000) further argue that well-designed digital games can increase
motivation, reduce anxiety, and promote sustained engagement through clear
goals, immediate feedback, and progressive challenge. Previous reviews have
shown promising results for computer-assisted interventions, but few have
systematically analyzed the role of specific game mechanics or compared
different delivery platforms.

Methodology

Following the PRISMA 2020 guidelines, a comprehensive search was conducted
in October 2024 across six international databases (Scopus, Wiley, Springer,
EBSCO, ERIC, JSTOR) and three Persian databases (Noormags, Irandoc, ISC).
The search combined terms related to digital games and reading disorders.
Inclusion criteria were: (a) participants with normal 1Q (75-120), (b) publication
between 2013 and 2024, (c) English or Persian language, and (d) focus on digital
games. Study quality was assessed using ROBINS-I (for non-randomized
studies), RoB 2 (for RCTs), and MMAT (for mixed-methods). Data extraction
included research design, sample characteristics, game features, outcome
measures, and effect sizes. Two independent reviewers conducted screening and
quality appraisal, achieving high inter-rater agreement (94%).

Results

Seventeen studies met the inclusion criteria (8 quasi-experimental, 5 RCTs, and
4 mixed-methods). Quality appraisal showed that 24% had high risk of bias, 53%
moderate quality, and 24% high quality. Digital games were applied in four main
domains: treatment/remediation (35%) , diagnosis/screening (29%)
assessment (24%) , and prevention/eatly intervention (12%). Computers were
the most common platform (71%) , followed by tablets. Studies incorporating
at least three key design features (immediate feedback, adaptivity, and
multisensory integration) tended to report larger improvements, with effect sizes
ranging from moderate to large (Cohen’s d up to 0.8 in high-quality studies).
However, due to high heterogeneity in outcome measures and designs, a formal
meta-analysis was not feasible.

Conclusion

Digital games show considerable potential as a supplementary tool for students
with reading disorders, particularly in treatment and remediation. Games that
combine immediate feedback, adaptivity, and multisensory design appear most
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promising. Nevertheless, the overall evidence base remains limited by
methodological weaknesses, small sample sizes, and lack of high-quality RCTs.
Future research should prioritize early diagnosis and prevention, use more
rigorous designs, and systematically isolate the contribution of individual game
features.
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