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The objective of the current study was to investigate the efficacy of cognitive-motor
rehabilitation in improving the reading speed and cognitive flexibility of children
with disability during the reading learning process. The study was quasi-
experimental in nature, utilizing a control group, pretest, and posttest design. A two-
month follow-up period was implemented. The statistical population of the survey
consisted of second- to fourth-grade children with learning disabilities in reading in
district 6 of Tehran during the academic year 2021-2022. The purposive sampling
method was employed to select thirty-seven children with learning literacy
disabilities (23 boys and 14 girls). These children were randomly assigned to the
experimental and control groups. Twelve cognitive-motor rehabilitation sessions
were administered to the experimental group over the course of six weeks. In this
investigation, the Persian Reading Ability Test (PRAT) and the Tower of London
Procedure (TLP) were implemented. The data that was collected were subjected to a
mixed ANOVA and a post hoc Bonferroni test using SPSS23 software. The findings
indicated that cognitive-motor rehabilitation has a highly significant impact on
reading speed (p<0001) and cognitive flexibility (p<0001) of children with reading
learning disability. Based on the findings of this study, it can be inferred that
cognitive-motor rehabilitation is a viable approach for enhancing the cognitive
flexibility and reading speed of children with learning disabilities in reading by
employing influencing cortex and applying purposeful cognitive-motor exercises.
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Extended Abstract

Aim

Learning disabilities are neuropsychiatric disorders that impair the development and use of specific
academic skills—such as reading, writing, and arithmetic—and is considered the most common childhood
developmental disorder (Beelen et al., 2019). Among these disabilities, reading disability is one of the most
prevalent. Specific reading learning disorder accounts for the largest proportion of students with learning
disabilities and is defined as a condition in which children, despite receiving appropriate education and
possessing an acceptable level of intelligence, struggle with language-related skills such as reading,
writing, and spelling (Fostick & Revah, 2018). Although these children have adequate cognitive capacity
for school tasks, they experience significant difficulties in recognizing, pronouncing, and decoding words
(Palser et al., 2021). These challenges lead to deficits in other cognitive abilities as well. Children who have
difficulty learning to read often demonstrate weaknesses in cognitive processing (Peters et al., 2020).
Consequently, they face notable problems in reading speed and accuracy, phonological processing, and
cognitive flexibility. Evidence suggests that cognitive flexibility may be a stronger predictor of reading
abilities and early active learning than working memory (Cartwright et al., 2017). Moreover, findings by
Santana et al. (2022) indicate that cognitive flexibility can enhance cognitive performance and learning in
children with learning disabilities. One major advantage of cognitive flexibility is that it enables children to

adapt their thinking and learning behaviors in response to changes in the learning environment (Blom,
Berke et al., 2021).

Various interventions have been used to enhance cognitive performance and learning in children with
learning disabilities, with cognitive-motor rehabilitation emerging as an effective approach in recent years.
Research indicates that this intervention can improve attention, reading and writing processes,
comprehension, executive functions, cognitive flexibility, and working memory in children with learning
disabilities (Gray et al., 2012; Gaitan et al., 2013; Priyamvada et al., 2015; Hajri et al., 2016). Cognitive-
motor rehabilitation works by strengthening existing or new behavioral patterns, modulating cortical
activation, and facilitating neuroplasticity, which in turn supports learning and executive functions (Gaitan
et al., 2013; Azizi et al., 2018; Pontifex et al., 2013). Additionally, physical activity during rehabilitation
enhances neurochemical processes, including catecholamine such as adrenaline and norepinephrine release,
further improving cognitive abilities and adaptive interaction with the environment (Corallo et al., 2018;
Argento et al., 2021).

Based on this evidence, the present study was conducted to examine the efficac of cognitive-motor
rehabilitation in improving reading speed and cognitive flexibility in children with learning disabilities in
reading.

Methodology

This study employed a quasi-experimental design with pretest, posttest, and control groups, along with a
two-month follow-up period. The statistical population consisted of second- to fourth-grade children with
learning disabilities in reading in District 6 of Tehran during the 2021-2022 academic year. Thirty-seven
children with learning disabilities in reading were selected through purposive sampling and were randomly
assigned to experimental and control groups. The experimental group received twelve sessions of
cognitive-motor rehabilitation (Najian & Nejati, 2018) over six weeks. The instruments used included the
Persian Reading Ability Test (PRAT) (Pouretemad et al., 2011) and the Tower of London Procedure (TLP)
(Shallice, 1982). Data were analyzed using SPSS 23 and mixed ANOVA and the Bonferroni post hoc test.
Mixed ANOVA was appropriate because both experimental and control groups were assessed at three time
points (pretest, posttest, and follow-up).

Findings

The findings indicated that cognitive-motor rehabilitation had a significant effect on reading speed (p <
.0001) and cognitive flexibility (p < .0001) in children with learning disabilities in reading. This
intervention led to notable improvements in both variables, and these gains remained stable at the two-
month follow-up. The results further demonstrate that this integrative, transdiagnostic intervention can
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significantly enhance average reading speed and cognitive flexibility in these children at both posttest and
follow-up stages.

Conclusion

Based on the findings, cognitive-motor rehabilitation can be considered an effective approach for
improving reading speed and cognitive flexibility in children with learning disabilities in reading,
primarily through cortical activation and targeted cognitive-motor exercises. By stimulating frontal-lobe
neurons and using movement as a foundation for learning (Priyamvada et al., 2015), this method enables
children with reading difficulties to form more organized cognitive representations, thereby increasing
cognitive flexibility. Additionally, physical movement elevates norepinephrine and dopamine levels—
neurochemicals that positively influence attention and thinking. Motor activity also raises adrenaline levels,
which stimulates other bodily systems and increases endorphin production. Endorphins play an important
role in enhancing and sustaining attention (Hajri et al., 2016). Consequently, improvements in attentional
skills can help children with learning disabilities in reading engage more accurately in the reading process,
better understand reading material, and increase their reading speed.

This study faced limitations, including a sample restricted to children with learning disabilities in
reading and a lack of control over personality, physiological, social, and family variables that may affect
cognitive flexibility. The absence of random sampling was another limitation. Future studies are
encouraged to replicate this research with other learning disability groups and employ random sampling
while controlling influential variables. Given the demonstrated effectiveness of cognitive-motor
rehabilitation, it is recommended that schools and educational psychology centers employ qualified
specialists to improve reading speed and cognitive flexibility in affected children. Such interventions can
enhance cognitive processing and ultimately improve their learning progress and academic performance.

Keywords: Cognitive Flexibility, Cognitive-Motor Rehabilitation, Reading Speed, Specific Learning
Disorder in Reading.
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