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Extended Abstract
1. Introduction

ysgraphia is a disorder characterized
by difficulties in writing and
spelling, which can significantly
affect a  child’s academic
achievement and psychological
well-being. Dysgraphia students
perform more poorly in working memory compared to
their typically developing peers (Biotteau et al., 2019).
The skill of visual sequential memory relates to the
ability to recall what has been seen in the same order as
it was presented. Students who lack this skill often
experience problems in visualizing, ordering, and
sequencing letters. Some students also exhibit
difficulties in auditory sensitivity (Ghaffari et al.,
2021). Accuracy-related problems often manifest in
errors such as omitting diacritical marks, adding or
missing dots or small strokes (Boroumand, 2019).
Cognitive rehabilitation is an educational and
therapeutic approach that improves cognitive problems
through instructional strategies such as memory-based
skill training and the repetitive practice of cognitive
functions (Hajri et al., 2016). Children with learning
disabilities also demonstrate weaknesses in motor skills,
and physical activity can influence their cognitive
development (Ibrahimetal., 2019). Moreover, teaching
that combines two or more instructional modalities
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tends to be more effective (Pasqualotto & Venuti, 2020;
Ramezani et al., 2023). Therefore, the present study
aimed to examine the effectiveness of a cognitive-motor
rehabilitation program on the dictation errors of students
with dysgraphia.

2. Materials and Methods

The statistical population of this study included third-
grade male elementary students in Isfahan City during
the 2024-2025 academic year who had been referred to
the Learning Disabilities Center and the Rahbarter
Center for a diagnosis of dysgraphia. The sample
consisted of 30 students (15 in the experimental group
and 15 in the control group) selected through
convenience sampling. Inclusion criteria were: parental
consent for participation, being a third-grade male
student, an intelligence quotient (IQ) above 90, not
taking medication, meeting the diagnostic criteria for
writing disorder based on the DSM-5, and absence of
symptoms of hyperactivity. Instruments: The research
tools included the Wechsler Intelligence Scale for
Children — Fifth Edition (WISC-V), the Conner’s’
Parent Rating Scale, and a researcher-made dictation
test. Intervention program: The cognitive-motor
rehabilitation program was designed and implemented
in 15 sessions. Data analysis: Data were analyzed using
repeated measures ANOVA and pairwise comparisons
to examine the effect of the cognitive-motor
rehabilitation program on the dependent variables.
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3. Results

The mean dictation error scores in visual memory,
auditory sensitivity, accuracy, speed, and dysgraphia
showed significant differences between the experimental
and control groups (p < .05). However, no significant
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differences were observed in the variables of visual
sequencing and educational errors (p >.05). Based on the
pairwise comparison results, in the experimental group,
significant differences were found between the pretest
scores and both the posttest and follow-up stages (p <.05).

Table 1. Bonferroni Test for Comparing Mean Scores of Dictation Subcomponents

Source Stage 1 Stage 2 MD SE P

_ Pre-test Post-test 2.167 0.255 0.001

Visual memory Follow up 2.300 0.273 0.001

Post-test Follow up -0.133 0.105 0.659

. . Pre-test Post-test 1.167 0.147 0.001

Auditory Sensivity Follow up 1.233 0.152 0.001
Post-test Follow up -0.067 0.108 1

Pre-test Post-test 1.167 0.112 0.001

Accuracy Follow up 1.133 0.111 0.001
Post-test Follow up -0.033 0.091 1

_ Pre-test Post- test 1.400 0.120 0.001

Dysgraphia Follow up 1.400 0.120 0.001
Post-test Follow up -0.200 0.128 1

) _ Pre-test Post- test 0.967 0.113 0.001

Visual Sequencing Follow up 0.967 0.120 0.001
Post-test Follow up -0.000 0.117 1

_ Pre-test Post-test 0.250 0.095 0.210

Educational Errors Follow up 0.180 0.088 0.270
Post-test Follow up -0.347 0.068 1

4. Discussion and Conclusion

The findings of this study showed that the cognitive-motor
rehabilitation program effectively reduced dictation errors
among students with dysgraphia in the components of
visual memory, auditory sensitivity, accuracy, and
dysgraphia. Students in the experimental group who
received the cognitive-motor intervention demonstrated
better performance compared to the control group.
However, no significant differences were found between
the two groups in the components of visual sequencing and
educational errors. The body of previous research
investigating the effect of cognitive-motor rehabilitation
on dysgraphia students is quite limited. Nevertheless, the
results of this study are partially consistent with those of
Fathi Azar et al. (2023), Layes et al. (2019), Fusco et al.
(2015), and others. Pakdaman and Ghorbanpour (2011)
found that teaching memory enhancement strategies had a
positive effect on students with weaknesses in memory,
visual discrimination, and accuracy in dictation tasks.
Similarly, Naji et al (2019) showed that a working memory
training program significantly improved both visual and
auditory working memory abilities. The present findings
also confirm that cognitive-motor rehabilitation has a
positive effect on improving dysgraphia in dictation
performance. Based on prior research (Abbasi et al., 2020),
cognitive rehabilitation improves students’ working
memory by targeting attention, response inhibition, multi-
step instructions, and both visual and auditory memory.
Moreover, behavioral-motor combined interventions have
been shown to enhance the accuracy of students’ spelling
responses (Cameron, 2018). In addition, several studies
(Brehmer etal., 2012) have shown that motor exercises can

induce positive structural changes in the brain that enhance
motor learning and performance by activating regions such
as the prefrontal cortex. When cognitive and motor tasks
are presented simultaneously within a dual-task paradigm,
these improvements can be further reinforced. Such dual-
task settings, regardless of the type of secondary task, can
engage higher-level neural centers, thereby enhancing not
only motor performance in balance-related tasks but also
cognitive performance and working memory (Norouzi et
al., 2019). Overall, it can be concluded that the cognitive-
motor rehabilitation program—by activating both
cognitive and motor pathways and stimulating
proprioceptive neural mechanisms—significantly
improves the performance of students with dysgraphia.
Therefore, this program can be regarded as an effective
intervention model for addressing learning disabilities,
particularly in the area of writing and dictation skills.
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