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ABSTRACT
Article Info: : [IEERE The purpose of this study was to determine the effectiveness of cognitive rehabilitation on
Received: 06 Oct 2018 : information processing and academic performance of dyslexic students. This research was a quasi-exper-
Accepted: 08 May 2019 : imental clinical trial with a pre-test-post-test design with a control group. The research population con-

Available Online:01Jan2021  © sisted of all dyslexic students referring to the Omid Educational and Rehabilitation Center, Arak in 2017.
¢ [YIETEE The available sampling method was done and all students at the center participated in the

research, of whom 30 students were selected and randomly assigned to two experimental and control

groups. The research tools were Pham and Taylor educational performance test and Paced Auditory Se-

Keywords: Cognitive rial Addition Test (PASAT). The experimental group received 12 sessions of cognitive rehabilitation. The
rehabilitation, results were analyzed using the Multivariate Analysis of Covariance (MANCOVA).
Information EBME The results of MANCOVA showed that cognitive rehabilitation was effective in dyslexic students’
processing, Academic :  data processing (P<0.05), but it had no significant effect on their academic performance (P=0.05).
performance, Considering the cognitive rehabilitation problems of these children can be effective in expedit-
Students, Dyslexia © ingtheir learning.

Extended Abstract skills (Eunice Kennedy Shriver National Institute of

Child, 2020).

1. Introduction
Dyslexia is the most common learning disability and is

yslexia, also known as reading disorder, is observed in all parts of the world. The exact number of peo-
characterized by trouble with reading de- ple with dyslexia is unknown but it is estimated that at least
spite normal intelligence (National Insti- 5% and a maximum of 17% of the world population suffer
tute of Neurological Disorders and Stroke, from dyslexia. While dyslexia is diagnosed more often in
2019). In DSM -5, dyslexia has been re- men, it affects men and women equally (Umphred, Lazaro,
placed with the term “reading disorder”. Roller & Burton, 2013). Some believe that it is better to

Genetic or environmental factors may cause dyslexia (Pe-
terson, Pennington & Olson, 2013). it is diagnosed by a set
of tests assessing memory, spelling, vision, and reading

consider dyslexia as a different way of learning due to its
advantages and disadvantages (Schneps, 2015).

* Corresponding Author:

Ali Rahmani, PhD.

Address: Department of Psychology, Khomein Branch, Islamic Azad University, Khomein, Iran.
Tel: +98 (86) 46337801-7

E-mail: ali.rahmanil970@yahoo.com



http://jld.uma.ac.ir/?lang=en
http://orcid.org/0000-0003-1903-772X
http://orcid.org/0000-0003-0788-0744
http://orcid.org/0000-0002-6698-719X
http://orcid.org/0000-0002-4701-4958
https://doi.org/10.32598/JLD.10.2.2
http://jld.uma.ac.ir/?lang=en
https://crossmark.crossref.org/dialog/?doi=10.32598/JLD.10.2.2
http://jld.uma.ac.ir/?lang=en
https://en.wikipedia.org/wiki/Reading_(process)
https://en.wikipedia.org/wiki/Intelligence

Winter 2021. Vol 10. Issue 2

Impaired information processing speed is a key flaw in
dyslexia. Patients with information processing defects face
problems at all stages, including automated processing,
conscious processing, and motor programming (Kujala,
Portin, Revonsuo & Ruutiainen, 1994).

Dyslexia can also affect the academic performance of dys-
lexic children. Academic performance can be considered as
observable and measurable behavior of a student in a par-
ticular situation. In social studies, students’ academic perfor-
mance includes the scores they obtain at each specific time
of the teacher-made test. Therefore, academic performance
can be considered as the observed behavior or expectation of
success to achieve a specific educational goal (Yusuf, 2002).

In recent decades, the main treatments focusing on bio-
logics and the use of various drugs are psychosocial inter-
ventions. Also, a great deal of interest has been shown in
non-pharmacological interventions, which include a com-
bination of psychotherapy, environment therapy, family
learning groups, patient education programs, and cognitive
interventions (Manzine & Pavarini, 2009).

Cognitive rehabilitation is a unique approach to help peo-
ple with cognitive disorders and their families. The main
goal of this program is to make family members and pa-
tients able to live together and cope with their problems and
overcome cognitive deficits and changes due to neurologi-
cal damage (Avila & Miotto, 2002). Therefore, the aim of
this study was to determine the effectiveness of cognitive
rehabilitation on information processing and academic per-
formance of dyslexic students.

2. Methods

The present study is a quasi-experimental clinical trial
with a pre-test, post-test design with a control group. The
statistical population of the present study included all dys-
lexic students (124 people) referring to the Omid Educa-
tional and Rehabilitation Center, Arak in 2017, of whom
30 students were selected. Available sampling was done
selected cases were randomly assigned to the experimental
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and control groups. Lack of an acute mental and physical
disorder, taking the same drug at a specific dose, comple-
tion of the consent form, having literate parents were the
main inclusion criteria, and the lack of cooperation and
regular attendance at meetings were also the main exclu-
sion criteria. In the present study, two questionnaires were
used: Pham and Taylor Educational Performance Test and
Paced Auditory Serial Addition Test (PASAT).

3. Results

The two groups did not differ significantly in terms of
age, education, and gender. The reason for using covari-
ance analysis in this study was to increase the accuracy
and eliminate the effect of initial differences on depen-
dent variables. Table 1 shows the statistical indicators of
information processing and academic performance in the
experimental and control groups, separately in the pre-test
and post-test stages.

The results of Levene’s test showed variance homogene-
ity for information processing variable (F = 0.55 and P =
0.46); however, academic performance variable (F = 2.31
and P = 0.13) showed no variance homogeneity. Therefore,
the variance of the experimental and control groups for the
two variables was not significantly different and the as-
sumption of homogeneity of variance was confirmed and
Multivariate Analysis of Covariance (MANCOVA) was
used to determine the effect of cognitive rehabilitation on
improving information processing and academic perfor-
mance of dyslexic elementary students.

The results of Table 2 show that there was a significant
difference between the experimental and control groups in
terms of dependent variables (information processing and
academic performance) at the level of 0.001. Accordingly, it
can be stated that there was a significant difference between
the two groups in at least one of the dependent variables. In
general, the effectiveness of cognitive rehabilitation train-
ing was 0.85, and the statistical power was equal to 1.

Table 1. Statistical indicators of academic performance and information processing in the experimental and control groups

Experimental Control
Variables Statistical Indicators
Pre-test Post-test Pre-test Post-test
Information processing MeanSD 1228.93+79.62 895.80+ 61.79 1114.32+ 81.84 1145.66+ 76.77
Academic performance MeantSD 113.26+ 1.42 47.112+1.92 112.53+1.59 113.93£2.18
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Table 2. The results of MANCOVA and the average scores of students in academic performance and information processing

Title of Exam Values F Df Hypothesis Df Error Sig Effect Size  Statistical Power
Pillay test 0.85
Lambda Wilkes 0.14
30.06 4 21 0.001 0.85 1
The effect of hoteling 5.72
The largest root of Roy 5.72
Journal of

The results of Table 3 show that according to the results
of MANCOVA, the mean scores of students in information
processing (F=0.63 and P>0.01) and academic performance
(F=2.54 and P>0.01) were not significantly different in the
pre-test compared with post-test. Therefore, the research
hypothesis on the effect of cognitive rehabilitation training
on information processing was confirmed, but the effect of
cognitive rehabilitation training on academic performance
was not confirmed. In addition, according to the obtained
effect size, 75% of the difference between the two groups in
the post-test stage in terms of information processing vari-
able was related to the experimental intervention and the
statistical power was equal to 1.

4. Discussion and Conclusions

According to the results of MANCOVA on post-test scores
after adjusting for pre-test scores of information processing
showed that there was a significant difference between the
experimental and control groups in terms of information
processing. In other words, cognitive rehabilitation training
improved the information processing of the experimental
group, but cognitive rehabilitation did not affect academic
performance. The results of this study are consistent with
the findings of the study by Schuett, Heywood, Kentridge
and Zihl (2008) entitled “Insights from homeopathy dyslex-
ia on visual information processing, spatial-visual attention,
and eye movement control during reading”. The main fo-
cus of their study was the importance of visual information
processing in reading. Based on their results, the advanced
understanding of the hematopoietic bipolar disorder and its
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rehabilitation enhances our knowledge of normal reading
and basic neural mechanisms. The importance of bottom-
up and top-down attentional control has been reported. Re-
garding visual information processing and eye movements
in reading, they found that reading depends primarily on the
cortex-sub-cortex network, which integrates visual and at-
tention processes in text processing. This is consistent with
the findings of Ashley, Ashley and Kreber (2012), who in
their paper entitled “Improving Information Processing af-
ter Brain Injury: A Community-Based Rehabilitation Ap-
proach” showed that brain injury (TBI) leads to impaired
information processing. Because the primary, secondary,
and tertiary cortical areas are damaged. The subcortical
pathway also supports the flow of information into and
between cortical structures. Based on the findings, basic
information processing skills, such as attention, perceptual
processing, classification, and cognitive distance are con-
centrated in these areas and are often impaired after injury.
Higher-level cognitive processes, namely memory, reason-
ing, problem-solving, and other executive functions depend
on the integration of attention, perceptual processing, clas-
sification, and cognitive distance. The results of the present
study are consistent with the findings of Yarmohammadian,
Ghamarani and Seifi and Arfa (2015). The results of their
research showed that teaching cognitive strategies is effec-
tive in reading performance, information processing speed,
verbal memory, and visual memory of dyslexic chilren.
Accordingly, it can be concluded that teaching cognitive
Strategies to improve reading performance, information
processing speed, and verbal and visual memory can be an
effective therapeutic approach in dyslexic students.

Table 3. The results of MANCOVA indicating the effect of the intervention on the mean scores of information processing and academic

performance in students

The Dependent Variable  Source of Changes SS df MS F P Effect Size
Intergroup 346910.54 1 346910.54 70 0.01 0.75
Information processing Error 117878.23 2 4911.59
Academic Performance Intergroup 9.56 4 9.56 2.54
0.12 0.09
Error 90.30 1 3.76 0.63
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In conclusion, cognitive rehabilitation was effective in
improving the speed of information processing. The use of
cognitive intervention as a short-term and effective inter-
vention to improve the information processing system of
Iranian dyslexic children has been scientifically approved.
This intervention due to its attractiveness and ease can be an
economically viable method for effective cognitive educa-
tion in dyslexic children. This disorder has important impli-
cations for cognitive rehabilitation interventions in dyslexic
children. This method can be used as a suitable treatment
protocol along with other treatment methods, such as medi-
cation in centers for special learning disorders, and also
these programs can be formally taught at the level of educa-
tional and research institutions.
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