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ABSTRACT

The purpose of this study was to investigate the effect of computer-aided cognitive
rehabilitation on improving the working memory of students with specific learning disabilities.

The research design is semi-experimental with pre-test and post-test and without control group.
The research sample included 15 students with specific learning disabilities who were purposefully
selected among those who referred to public and private Learning Disabilities Centers of Bandar-e Anzali
city and received computer-based cognitive rehabilitation training for eight 1-hour sessions. The research
tools included, Raven's Progressive Matrices Intelligence Test (2000), N-Back Working Memory Test
and Cogmed Cognitive Rehabilitation Package (2016). The obtained data were analyzed by one-way
analysis of variance test.

The results of this research showed that there was a significant difference in all the main
components of the investigated executive functions (number of correct answers and response time)
in the post-test stage compared to the pre-test in terms of the improvement of executive functions
(P<0.05).

The computer-aided cognitive rehabilitation method based on active memory by creating a
kind of learning experience is effective in improving the active memory of children with dyslexia, so it is
suggested to use the above intervention method in learning problems centers.

Extended Abstract
1. Introduction

ne of the most basic actions of the
human brain is learning, which is
formed through education (Akhavan
Tafti, 2016). Disruption in education
causes problems in the learning process
(Bonifacci et al., 2020). Children with
learning disabilities have normal
intellectual capacity, but in terms of
acquiring expected academic skills,
they are at a lower level than children of
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the same age (Baker, 2016). Learning disabilities are
neurological disorders related to learning or
processing (Georgitsi et al., 2021), which, due to the
interaction of some environmental and hereditary
factors, affect the ability of the brain in various fields,
including reading skills etc. (Saduk and Saduk,
2010). Executive functions includes a wide range of
cognitive processes and behavioral abilities,
including working memory (Khanjani et al., 2016).
Working memory is the ability to maintain and
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manipulate current information in a short period of
time and use previous experiences for the future
(American Psychological Association, 2022). Working
memory problems are among the issues observed in
children with learning disabilities (Georgitsi et al., 2021;
Alloway and Carpenter, 2020). In addition to the process
of storing and processing information, active memory is
also responsible for facilitating and increasing the
capacity and retrieval of information (Dehn, 2008), which
is important for learning and acts as a temporary
warehouse between past and future information
(Mojtabazadeh et al., 2021). Therefore, it is not surprising
that basic reading skills are related to executive functions,
especially working memory (Hosseinkhanzadeh et al.,
2018). Several studies have shown that dyslexic
individuals have weak executive functions (Akyurek and
Bomin, 2019; Fisher et al., 2019). Students with specific
learning disorders often have problems in executive
functions (Fadaei et al., 2017), so identifying ways to
improve performance can lead to strengthening reading.
(Scarborough, 2009), so far the effectiveness of various
play therapy interventions, cognitive training, etc. has
been investigated. One of these educational interventions
is computer-assisted cognitive rehabilitation (Qamari Givi
et al., 2014). Computer-assisted working memory
rehabilitation is one of the new and promising treatments
(O'Connell et al., 2007) that not only directly improves
executive performance indicators, but also has no
unpleasant side effects (Azami et al., 2013). The results of
the research conducted in Iran (Amini et al., 2022; Ranjbar
et al., 2022; Nazarzade Gigloo et al., 2022; Habibi et al.,
2020) show that computer cognitive therapy is effective
on executive functions and reading performance.
Executive functions are related to students' academic
performance (Viterbori et al., 2015), any disturbance in it
leads to learning disorders. (Brocki et al., 2010).
Therefore, it is necessary to use timely and appropriate
treatment measures to eliminate these disorders and
prevent further damage. This survey was done considering
the prevalence of dyslexia and the lack of executive
components and the research gap in this field in the
country.
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2. Materials and Methods

The current research was a quasi-experimental design
with pre-test and post-test and without a control group.
The statistical population of this research included all
male and female students with dyslexia in the second,
third and fourth grades of elementary school in the city
of Bandar-e Anzali, who referred to public and private
learning disorders centers in the academic year of
1401-1402. The sampling method was purposeful and
the research sample included 15 dyslexic students
aged 8, 9 and 10 (including 9 boys and 6 girls). First
all the students were taken the Raven Progressive
Matrices 1Q test and then the N-Beck working
memory test (as a pre-test). Then they received
computer-assisted cognitive rehabilitation training
focused on working memory for 8 sessions and each
session lasted 60 minutes. After the end of the
therapeutic intervention, the N-back working memory
test was again administered as a post-test and the
results were analyzed by SPSS-26 software.

3. Results

In this study, 53% of the participants were 8 years-old
(second grade), 33% of the participants were 9 years-old
(third grade) and 14% of the participants were 10 years-
old (fourth grade). Also, 60% of the participants were
boys and 40% were girls. The data of the number of
correct answer and response time scales using the
Kolmogorov Smirnov test have a normal distribution (P
< 0.05). The results of homogeneity of error variance
using Leven test also showed that the assumption of
equality of variances was valid for all variables (P<0.05).
The results of the effectiveness of computer-aided
cognitive rehabilitation on improving working memory
using one-way analysis of variance are shown in (Table
1) showed that there was a significant difference in all
the main components of the investigated executive
functions (number of correct answers and response time)
in children (P>0.05). In this study, the average number
of correct answers in the post-test phase was higher than
in the pre-test and the response time in the post-test
phase was lower than in the pre-test. Therefore, it can be
said with 95% confidence that the signs of active
memory increased in the post-test compared to the pre-
test.

Table 1. Results of one-way analysis of variance between pre- and post-test scores in terms of correct answer result and

response time

Variables Source of change Df MS F Sig
correct answers group 2508.8 1 2508.8 11.23 0.004
error 4020.4 28 223.36
response time group 149126.45 1 149126.45 15.96 0.001
error 168230.1 28 9346.117
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4. Discussion and Conclusion

This research was carried out with the aim of
investigating the effect of computer-aided cognitive
rehabilitation on improving the working memory of
students with specific learning disabilities. The
findings obtained as a result of the studies by Bansal
(2022), Akyirek and Bumin (2019), Yang et al.,
(2017), Luo et al., (2013) and the results of research
conducted in Iran (Amini et al., 2022; Ranjbar et al. ,
2022; Nazarzade Gigloo et al., 2022; Habibi et al.,
2020; Hosseinkhanzadeh et al., 2018) about the
effectiveness ~ of  computer-assisted  cognitive
rehabilitation method on working memory and reading
performance are aligned. Cognitive rehabilitation with
the help of computer, due to the presence of different
visual and auditory stimuli, can simultaneously
involve the sensory and motor areas and activate the
brain areas related to working memory. Considering
that the nback software provides therapists and parents
with a lot of variety to choose the type and number of
stimuli, and the training is provided to children in the
form of a game, it can better achieve therapeutic and
educational goals. For this reason, it is suggested that
these training programs be used in learning disability
centers.
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