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ABSTRACT

Designing learning environments for children with special educational
needs, particulatly those with Attention-Deficit/Hyperactivity Disorder
(ADHD), remains a major challenge for contemporary education systems.
This study aimed to identify and clarify the core components of gamified
blended learning envitonments that suppott the enhancement of attention
and concentration in children with ADHD. A qualitative meta-synthesis
was conducted following Sandelowski and Barroso’s seven-step approach.
Empirical studies published between 2015 and 2025 were systematically
searched in international databases (Scopus, Web of Science,
SpringerLink, PubMed, IEEE Xplore, and ScienceDirect). After applying
predefined inclusion and exclusion criteria and screening titles, abstracts,
and full texts, 18 eligible studies were retained for in-depth analysis. Data
were extracted using a structured extraction form and analyzed through
open coding and thematic synthesis. The synthesis yielded six cote
components of gamified blended learning environments for children with
ADHD: ecological integration, gamified motivational mechanisms,
adaptive personalization, inclusive interaction, monitoring, and multi-level
support. Collectively, these components describe how instructional
design, motivational game elements, adaptive technologies, embodied and
multisensory interaction, data-driven monitoring, and coordinated
environmental support need to be alighed to sustain engagement and
improve attentional outcomes. The findings suggest that when these
components are jointly considered, gamified blended learning
environments can function as a promising complementary, non-
pharmacological approach for managing symptoms and improving
attention and concentration in children with ADHD.
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Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most common
neurodevelopmental disorders of childhood and is characterized by persistent
inattention, impulsivity, and hyperactivity, which can lead to enduring academic,
emotional, and social difficulties (DuPaul & Stoner, 2014; Danielson et al., 2018;
Prasad & Kumminimana, 2025). In mainstream classrooms, children with
ADHD often struggle to sustain attention, complete tasks, and participate
actively, increasing the risk of underachievement and school dropout (Lin &
Chang, 2025). Although pharmacological and behavioral interventions can
reduce core symptoms, their effects are frequently short-lived and may not
translate into stable gains in cognitive and academic functioning (Sonuga-Barke
et al., 2013). These limitations have intensified interest in learning environments
deliberately designed to support attention, engagement, and self-regulation in
this group of learners (Alabdulakareem & Jamjoom, 2020). Gamification—
defined as the use of game elements and game design principles in non-game
contexts (Deterding et al., 2011)—has emerged as a promising approach; when
educationally grounded, game elements such as points, challenges, and
immediate feedback can enhance motivation and support skills such as sustained
attention and inhibitory control (Hamari et al., 2014; Sailer et al., 2017). Blended
learning, which combines face-to-face instruction with online or technology-
mediated activities, offers additional opportunities for flexible pacing, timely
feedback, and personalization and has been identified as suitable for learners
with special educational needs, including ADHD (Garrison & Vaughan, 2008;
Graham, 2013; Alhuthlul, 2023). Recent work suggests that integrating gamified
activities within blended learning can foster engagement and self-regulation
(Sailer & Homner, 2020; Subhash & Cudney, 2018; Zhang & Huang, 2024),
while digital game-based interventions show benefits for ADHD-related
symptoms and executive functions (Schena et al., 2023; Lin & Chang, 2025).
However, little is known about which specific design components of gamified
blended learning environments are most critical for improving attention and
concentration in children with ADHD, underscoring the need for a conceptual
framework that organizes these components systematically.

Research Question:
Which components are effective in designing a gamified blended learning
environment aimed at enhancing attention and concentration in children with

ADHD?



Identifying the Components ...
Moradimokhles etal., Page | 27 /

Literature Review

Research on learning environments for children with Attention-
Deficit/Hyperactivity Disorder (ADHD) can be grouped into three strands.
First, studies on gamification indicate that game elements such as points,
challenges, and immediate feedback can enhance motivation, attention, self-
regulation, and executive functions when embedded in well-designed learning
tasks (Bul et al.,, 2016, 2018; Lin & Chang, 2025; Putra & Warnars, 2018),
although overreliance on extrinsic rewards may undermine intrinsic motivation
(Hamari et al., 2014). Second, work on blended learning for students with special
educational needs suggests that combining face-to-face and online activities,
together with repeated practice, timely feedback, and task personalization, can
support sustained attention and cognitive engagement (De Bruijn-Smolders &
Prinsen, 2024; Su et al., 2024). Third, emerging research on gamified blended
learning shows that integrating points, levels, staged challenges, and real-time
feedback into blended courses strengthens intrinsic motivation, active
participation, and deep learning compared with traditional instruction (Mese &
Dursun, 2019; Marinensi et al., 2024; Zhang & Huang, 2024). Despite these
advances, the intersection of these strands remains underexplored: there is no
systematic synthesis that explicitly identifies the design components of gamified
blended learning environments tailored to children with ADHD. The present
meta-synthesis addresses this gap by mapping key design features, reported
outcomes, and implementation challenges in this emerging field.

Methodology

This applied qualitative study employed a meta-synthesis design following
Sandelowski and Barroso’s seven-step approach (2007). A systematic search was
conducted in Scopus, Web of Science, SpringerLink, PubMed, IEEE Xplore,
and ScienceDirect in August 2025 and updated in September 2025. Search terms
were constructed using the PICO framework to specify the population (children
with ADHD), intervention (gamified or game-based blended learning
environments), and outcomes (attention and concentration). Inclusion criteria
were English-language, full-text journal or conference papers published from
2015 onwards that empirically examined gamified or game-based blended
learning for children with ADHD. The search yielded 78 records; after removal
of duplicates and title/abstract and full-text screening, 18 studies met the criteria
and were included in the synthesis. Data from these studies were extracted using
a structured form, organized in Microsoft Excel, and analyzed in MAXQDA
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through open coding, constant comparison, and thematic integration to identify
recurring patterns and core components.

Results

A total of 18 empirical studies met the inclusion criteria and were included in the
meta-synthesis. Open coding and thematic integration yielded six overarching
components of gamified blended learning environments for children with
ADHD: (1) ecological integration, referring to the coordinated design of home,
school and digital activities over time; (2) gamified motivational mechanisms,
encompassing the intentional use of points, levels, rewards, feedback and
narrative to sustain engagement; (3) adaptive personalization, denoting dynamic
adjustment of difficulty, pace and stimuli to individual symptom profiles,
executive functions and sensory preferences; (4) inclusive interaction, capturing
embodied and multisensory interaction in real and virtual settings while avoiding
sensory overload; (5) monitoring, involving continuous collection and use of
gameplay, behavioural and, in some cases, neurocognitive data to guide and
adjust interventions; and (6) multi-level support, highlighting the role of
coordinated support from parents, teachers, therapists and institutional policies
in the effective implementation of gamified blended environments. Together,
these components describe the core design features through which gamified
blended learning can enhance attention and concentration in children with
ADHD.

Conclusion

This meta-synthesis identified six key components that characterize effective
gamified blended learning environments for children with ADHD: ecological
integration, gamified motivational mechanisms, adaptive personalization,
inclusive interaction, monitoring, and multi-level support. The findings suggest
that when these components are deliberately combined, gamified blended
learning can serve as a promising complementary non-pharmacological
approach for managing symptoms and improving attention and concentration
in classroom and rehabilitation settings. However, the synthesis is limited by its
focus on English-language studies published between 2015 and 2025, the
predominance of research conducted in high-resource contexts, and the short-
term, small-sample designs of many interventions. Future studies should validate
this six-component structure in diverse cultural and economic settings, employ
longitudinal and large-scale experimental designs, and examine the specific
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contribution of each component—particularly monitoring and multi-level
support—to the effectiveness and sustainability of gamified blended
interventions for children with ADHD.
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