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The present study was conducted to investigate the efficacy of cognitive-
motor rehabilitation on the reading speed and cognitive flexibility of the
children with disability in reading learning. It was a quasi-experimental
study with pretest, posttest and control group design. Follow-up period was
administered during two months. The statistical population of the study
included second- to fourth-grade children with reading learning disability in
zone 6 of Tehran in academic year 2021-2022. Thirty seven children with
learning reading disability (23 boys and 14 girls) were selected through
purposive sampling method and randomly accommaodated into experimental
and control groups. The experimental group received twelve cognitive-
motor rehabilitation sessions during six weeks. The applied instruments in
this study included Persian Reading Ability test (PRAT), Tower of London
Procedure (TLP). The collected data were analyzed via SPSS23 software
through mixed ANOVA and Post hoc Bonferroni test. The results showed
that cognitive-motor rehabilitation has significant effect on reading speed
(p<0001) and cognitive flexibility (p<0001) of the children with reading
learning disability. According to the results of the present study it can be
concluded that cognitive-motor rehabilitation can be used an effective
method to improve reading speed and cognitive flexibility of the children
with reading learning disability through influencing cortex and applying
purposeful cognitive-motor exercises.
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Efficacy of Cognitive-Motor Rehabilitation on the Reading Speed and
Cognitive Flexibility of the Children with Disability in Reading Learning

Extended Abstract

Aim

Learning disability is one of the neuro-psychiatric disorders that hinders the development and use of
specific academic skills such as reading, writing and arithmetic in children and is the most common
among childhood developmental disorders (Beelm et al, 2019). One of the most common learning
disabilities is reading disability. Reading learning disorder constitutes the largest percentage of learning
disabled students and is defined as a disorder in children who, despite having appropriate education and
an acceptable level of intelligence, are unsuccessful in language skills such as reading, writing and
spelling words (Fostick, Revah, 2018). Despite the fact that these children have a good cognitive
capacity in doing school assignments, they are significantly impaired in correct recognition,
pronunciation and deciphering of words (Palser et al, 2021). These problems lead to deficits in relation
to other cognitive abilities. Children with an inability to learn to read have a weakness in cognitive
processing (Peters, Beeck, Smedt, 2020). Therefore, such children have many problems in the speed
and accuracy of reading words, phonological processing and cognitive flexibility. There is evidence
that flexibility may be more predictive of reading skills and early active learning skills than working
memory (Cartwright et al, 2017). Meanwhile, the research results of Santana, Roazzi, Nobre (2022)
have shown that cognitive flexibility can improve the cognitive performance and learning of children
with learning disabilities. One of the advantages of cognitive flexibility is that it enables the child to
adapt his thinking and learning behavior in response to changes in the learning environment (Blom,
Berke, Shaya, Adi- Japha, 2021). according to this the present study was conducted to investigate the
efficacy of cognitive-motor rehabilitation on the reading speed and cognitive flexibility of the children
with disability in reading learning.

Methodology

It was a quasi-experimental study with pretest, posttest and control group design. Follow-up period was
administered during two months. The statistical population of the study included second- to fourth-
grade children with reading learning disability in zone 6 of Tehran in academic year 2021-22. Thirty
seven children with learning reading disability were selected through purposive sampling method and
randomly accommodated into experimental and control groups. The experimental group received
twelve cognitive-motor rehabilitation (Najian, Nejati, 2018) sessions during six weeks. The applied
instruments in this study included Persian Reading Ability test (PRAT) (Pouretemad, Khatibi, Zarei,
Stein, 2011), Tower of London Procedure (TLP) (Shallice, 1982). The collected data were analyzed via
SPSS23 software through mixed ANOVA and Post hoc Bonferroni test. The reason for using mixed
variance analysis was that in this research there were two experimental and control groups, each of
which was measured in three stages (pre-test, post-test and follow-up).

Results

The results showed that cognitive-motor rehabilitation has significant effect on reading speed (p<0001)
and cognitive flexibility (p<0001) of the children with reading learning disability. Thus, cognitive-
motor rehabilitation led to the improvement of reading speed and cognitive flexibility of children with
learning disabilities. These results remained stable in the two-month follow-up period. These results
indicate that the unified trans-diagnostic treatment can significantly change the average reading speed
and cognitive flexibility in the children with children with reading learning disability in the two stages
of post-test and follow-up.

Conclusion

According to the results of the present study it can be concluded that cognitive-motor rehabilitation can
be used an effective method to improve reading speed and cognitive flexibility of the children with
reading learning disability through influencing cortex and applying purposeful cognitive-motor
exercises. As cognitive-motor rehabilitation, by stimulating the neurons of the frontal part of the brain
and also using movement as a basis for children's learning (Priyamvada, R., Ranjan, R., & Chaudhury,
2015), causes children with the inability to learn to read to store a more organized conceptualization of
information in their cognitive process and as a result Experience higher cognitive flexibility. In another
explanation, it should be said that movement exercises increase norepinephrine and dopamine in the




brain, both of which have a positive effect on people's attention and thinking. Also, motor activity can
increase the level of adrenaline in the brain, and this in turn stimulates other systems in the body, one
of the important results of which is the increase in the level of endorphins in the brain. Endorphins are
very important for improving and strengthening attention (Hajri et al., 2016). Based on this, improving
the skill of attention in the learning process will make children with reading learning disability use a lot
of precision in the reading process and be able to better understand the read material and improve their
reading speed.

Keywords: Cognitive flexibility, cognitive-motor rehabilitation, reading speed, reading learning
disability
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