() ATU
o ¥
MOl PRESS

Psychology of Exceptional Individuals
jpe.atu.ac.ir

Alphabetic Hand: A Multisensory Intervention for
Dyslexic Persian-Speaking Children

ABSTRACT

This letter to the editor introduces a proposed intervention protocol.
Developmental dyslexia is a prevalent learning disorder, and recent
interventions in Iran have primarily focused on cognitive
rehabilitation and phonics-based methods. Asan abjad script, Persian
presents unique visuo-orthographic challenges—such as high visual
similarity among letters, positional allography, and the typical
omission of short vowels—that are rarely targeted by conventional
interventions. The purpose of this letter was_to introduce the
"Alphabetic Hand," a culturally adapted, embodied intervention
designed to enhance visual-auditory discrimination in Persian-
speaking children with dyslexia. The"design of this method was
guided by two principles, maximum differentiation and motor ease,
and involved mapping each Persian.phoneme onto a specific finger
segment. Published evidence from rigorous randomized controlled
trials indicated that congruenthand movements significantly improved
conditional letter-sound knowledge, while neuroimaging evidence
revealed that such motor-phoneme mapping could strengthen
functional connectivity between sensorimotor and visual networks, a
key deficit in dyslexia. The method is scalable, low-cost, and requires
no technology. The main conclusion was that the Alphabetic Hand
method “should be tegarded as a proposed protocol, and its
effectiveness requires confirmation in future clinical trials.

Keywords:. Dyslexia, Alphabetic Hand, Multisensory Learning,
Embodied Cognition, Visual-Auditory Discrimination.
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Extended Abstract

Introduction

Developmental dyslexia, a prevalent learning disorder marked by
difficulties in word recognition and phonological processing, has been
the focus of a growing body of evidence-based research in the Journal
of Psychology of Exceptional Individuals. Key studies published in
this journal have demonstrated the effectiveness of the Phono-Graphix
method (Adavi et al., Y+Y%), attention-based cognitive rehabilitation
(Pakzadian et al., Y:Y°), the adapted Fast ForWord program
(Faramarzi et al., Y:Y°), and the emerging role of game-based
multisensory interventions (Jafarkhani et al., Y+Y£¢). Despite these
advances, a common gap persists: the lack of a culturally adapted,
motor-phonological intervention that simultaneously engages visual,
auditory, and motor modalities to address the unique challenges of the
Persian script.

Research Questions
Can a novel, culturally adapted method. that maps Persian
phonemes onto specific finger segments—integrating motor,
visual, and auditory modalities—fill this gap and serve as a low-
cost, accessible complement to existing rehabilitation programs for
Persian-speaking children with dyslexia?

Literature Review

Persian, an abjad script, «presents unique visuo-orthographic
challenges including high visual similarity among letters (e.g., /d3/,
/tf7, /h/, /xf), positional allography, and omitted short vowels. Research
on Arabic, a.closely related script, demonstrates that such features
account for over a quarter of spelling errors, exceeding purely
phonological ‘errors (Yassin et al.,, Y+Y+), underscoring the need for
interventions that target visuo-orthographic processing (Chan, ¥+ Y¢£).
A robust body of evidence supports multisensory and motor-enriched
learning. Damsgaard et al. (Y+YY) showed that teaching letter-sound
couplings with cengruent hand movements significantly and durably
improved children’s knowledge of conditional letter-sounds,
emphasizing the principle of meaningful congruency. Their prior work
(Damsgaard et al., Y+Y+) found that fine motor tracing outperformed
gross motor movements for letter recognition. Neuroimaging evidence
from Liu et al. (Y+YY) revealed that children with dyslexia exhibit
reduced functional connectivity between sensorimotor and visual
networks specifically during handwriting, but not drawing, indicating
a deficit in integrating visuo-orthographic information with motor



programs. Moreover, successful multisensory interventions for Arabic
dysgraphia, such as the program by Darweesh et al. (Y+Y+) using
finger-writing and tactile activities, provide a direct cross-linguistic
precedent.

Methodology

The Alphabetic Hand method is a culturally adapted embodied
intervention in which each Persian phoneme is mapped onto a specific
finger segment. Visually and auditorily similar, letters (e.g., /d3/, /tf/,
/h/, /x/) are purposefully grouped on different segments of a single
finger, creating a motor-spatial anchor for \ differentiation. The
mapping is guided by two evidence-based principles: maximum
differentiation, inspired by finger-writing interventions (Reybroeck &
Michiels, Y+YA) and fine motor tracing .advantages (Damsgaard et al.,
Y+Y+), which grants similar phonemes distinct spatial tags to
strengthen compromised differentiation proeesses (Liu et al., Y+ YY);
and motor ease, which assigns high-frequency phonemes to more
accessible digits (thumb, index) to reduce cognitiveload.

The method is scalable: children progress from displaying single
phonemes to blending them into words (e.g., moving the right thumb
for /o/ and index finger for./b/ to represent "ab"), to word-building,
and eventually to silent finger-spelling conversations. Importantly, it
requires no technology—only a pen to mark letters on the child’s
fingers—making it “accessible. for, under-resourced settings. The
protocol includes stepwise. instruction and visual simplification to
manage cognitive‘load; for lefthanded children, mirror mapping on
the left hand is recommended, and for children with fine motor
difficulties, slower pacing and larger cues are suggested.

Results

The method’s. potential is grounded in three converging lines of
evidence. Behaviorally, the durable effects of hand movement training
on letter-sound knowledge (Damsgaard et al., Y+YY) confirm the
practicality of a hand-based intervention for classrooms. Neurally, the
co-activation ofwsensorimotor and visual networks through precise
finger movements directly targets the connectivity deficit identified in
dyslexia (Liu et al., Y+YY), with the reported positive correlation
between network strength and reading skills suggesting clinical
benefits. Cross-linguistically, the effectiveness of tactile-finger-based
multisensory training for Arabic dysgraphia (Darweesh et al., Y+Y+)
validates the approach for abjad scripts.

Discussion
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The Alphabetic Hand method complements existing interventions
published in this journal. It adds a motor dimension to the Phono-
Graphix approach (Adavi et al., Y+ Y¢), aligns with the attention-based
program of Pakzadian et al. (Y+Y°), and, like the Fast ForWord
adaptation (Faramarzi et al., Y:Y°), strengthens phonological
processing through an additional channel. Its native design for
Persian, zero cost, and technology-free implementation address the
limitations of Latin-script software (Pakzadian et al., Y+ Y°) and make
it suitable for low-resource and home settings. The method is
linguistically tailored to the Persian script, culturally compatible with
Iranian school and family contexts, and socially non-stigmatizing,
supporting home-based practice. Future clinical trials should assess its
impact on executive functions, phonological memory, and reading
fluency, as well as the role of handedness.

Conclusion

By integrating theoretical foundations with ' behavioral and
neuroimaging evidence, the Alphabetic Hand method is proposed as a
culturally adapted, multisensory protocol toaddress the gap in
interventions for the Persian script. However, its effectiveness must be
confirmed through future clinical trials before it can be recommended
as an evidence-based complementary strategy for dyslexia
rehabilitation in Iran.
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