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ABSTRACT

The present research was conducted with the aim of comparing the effectiveness of cognitive
remediation and mindfulness-based cognitive therapy in improving cognitive flexibility and academic progress
in students with specific learning disabilities.

This study was a semi-experimental design with a pre-test, post-test, and follow-up using two
experimental groups and one control group. The statistical population consisted of all elementary school
students identified with specific learning disabilities in Zanjan City during the academic year 2020-2021. Sixty
students were purposefully selected and randomly assigned to experimental and control groups (each group
consisting of 20 participants). The experimental groups received 12 sessions of cognitive remediation and
mindfulness-based cognitive therapy interventions, while the control group remained on the waiting list. Data
were collected using the Wisconsin Card Sorting Test (WCST) and monthly teacher assessments and were
analyzed using SPSS 24 software and repeated measures analysis.

After the interventions, the cognitive flexibility and academic progress of students with specific
learning disabilities increased significantly. There was a significant difference in the post-test scores
between the experimental groups and the control group with the cognitive remediation approach being
more effective (P<0/05).

The cognitive remediation and mindfulness-based cognitive therapy program was effective in
improving cognitive flexibility and academic progress in students with specific learning disabilities. Therefore,
it is recommended that learning disability centers use mindfulness-based cognitive therapy as an effective and
cost-effective therapeutic approach, and even as a complement to the process of improving the cognitive
functioning of students with specific learning disabilities.

Extended Abstract

1. Introduction

pecific learning disorder is a type of
neurodevelopmental disorder that arises
as a result of the interaction between
certain genetic and environmental
factors that affect the brain's ability to
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perceive verbal and nonverbal information quickly,
accurately, and easily (Sawat and Mirasht, 2021).
The characteristic of learning disorders in a child or
teenager is the lack of educational progress in the
field of reading, writing, or mathematics compared to
the child's general intelligence ability (Bergis, et al.,
2012).
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In explaining and understanding the etiology of
specific learning disorder, cognitive deficits, including
cognitive flexibility, are considered to be involved in
the manifestation of this disability (Kiefer and
Chirstoldou, 2020; Gabrieli, Tarahsi, Vellucci, and
Ovadia-Blechman,  2020;  Gholamali ~ Nejad,
Pakdaman, and Panahi, 2019). Cognitive flexibility
refers to the ability to adapt to stimuli occurring in the
surrounding world (Pettica and Bigam, 2018).
Research findings (Khassawanah, 2021; Amani,
Fadaii, Tavakoli, Shiri, and Vali Shiri, 2017; Kibby
and Cohen, 2008) have shown that students with
specific learning disorders perform poorer on
cognitive flexibility tests compared to typically
developing students. Given the widespread prevalence
of learning disorders among students, if they are not
diagnosed and treated early, they will face serious
difficulties in the educational process. These
difficulties may lead to failure and academic decline
and will also have long-term negative impacts on all
aspects of personal and social life (Diagnostic and
Statistical Manual of Mental Disorders, 2015).
Therefore, timely diagnosis and identification of
students with specific learning disorders and early
intervention can significantly contribute to the
prevention and treatment of these disorders.

2. Materials and Methods

The present research project is a quasi-experimental
study with a pre-test, post-test, and follow-up design,
including a control group. The target population of this
study consisted of all elementary school students (aged
8-12) referred to special learning centers in regions 1
and 2 in Zanjan during the academic year 2021-2022.
These students were diagnosed with specific learning
disorders by the Special Education Organization
through clinical interviews and assessments, such as
the fourth version of the Wechsler scales for children,
etc. From the identified population, 60 individuals
were selected using purposive sampling and randomly
assigned to the experimental and control groups, with
each group consisting of 20 participants. Before the
interventions, all groups underwent the Wisconsin
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Card Sorting Test (WCST) as a pre-test, and the
average scores from monthly teacher assessments
were considered as a pre-test of academic progress.
The experimental groups then received their
respective interventions (Group 1: Cognitive
remediation based on the Captain's Log cognitive
software, Group 2: Mindfulness-based cognitive
therapy) in separate sessions (even and odd days)
within the learning disorders treatment center, for a
total of 12 sessions (two 60-minute sessions per week)
over a period of 6 weeks. The control group did not
receive any intervention and remained on the waiting
list. After completing the training sessions, a post-test
was administered to all three groups to assess the
retention of the effects of cognitive therapy and
cognitive remediation exercises. After a 3-month
period, the participants were invited again on two
consecutive days to repeat the aforementioned
assessments and measurements. The data were
collected using the computerized Wisconsin Card
Sorting Test (WCST) and the student's average grades
in monthly teacher assessments. The data were then
analyzed using SPSS 24 software and repeated
measures analysis.

3. Results

In the present research, the age range of the
participants is 7 to 12 years, 45% of them were girls
and 55% were boys who were studying in the first to
sixth grades. The experimental and control groups in
terms of potentially confounding qualitative and
quantitative variables such as gender 0.605),

educational level (0.933), socio-economic status
(0.859), age (0.976) and 1Q (0.614) were
homogeneous. Checking the normality of data

distribution with two error indices The standard
deviation coefficient (the ratio of the skewness
coefficient to the standard error of the skewness) and
the standard error of the skewness coefficient (the ratio
of the skewness coefficient to the standard error of the
skewness) were used. The values between +2 and -2
were considered normal distributions.

Table 1. Results of multiple tests to investigate the difference in cognitive flexibility and academic progress by group

Variable

Time degree

F statistic

Error degree Partial Eta

of freedom of freedom Squared

Cognitive  Categories Completed 0.72 <0.001*
Flexibility  Failure to Maintain Set 0.72 71.6 2 56 <0.001* 0.719
Academic Progress 365.1 1.8 192.6 176.44 <0.001* 0.756
Cognitive  Categories Completed 0.43 14.9 4 112 <0.001* 0.35
F,!eé'rkglz';y Failure to Maintain Set  0.43 14.9 4 112 <0.001* 0.35
Academic Progress* Group 153.6 3.7 415 38.04 <0.001* 0.572
Error (Academic Progress) 115.03 105.4 1.09
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The results of multiple tests in Table 1 show that
the main effect and the interaction effect of cognitive
flexibility and academic progress are
significant (p<0.001). which shows that the level of
cognitive flexibility and academic progress during
three measurements (pre-test, post-test, and follow-
up) depends on the type of group (cognitive
rehabilitation, cognitive therapy based on
mindfulness, and control).

4. Discussion and Conclusion

Cognitive rehabilitation and cognitive-behavioral
therapy based on mindfulness have had a positive
effect on improving cognitive flexibility and academic
progress in students with specific learning disorders.
The principle of cognitive rehabilitation is brain
plasticity (Eyvazi, Yazdanbakhsh & Moradi, 2018),
and according to the principle of brain plasticity,
cognitive rehabilitation interventions by repeatedly
stimulating less active brain regions create changes in
the structure of neurons and repair neurons in these
areas. As a result, stable synaptic changes occur in
these regions (Kolb & Gibb, 2016) .Studies using
human brain imaging show that teaching cognitive
functions leads to changes in synaptic activity,
thickening of the prefrontal cortex, and an increase in
gray matter volume in the brain after rehabilitation and
mindfulness exercises (Westergard et al., 2011; Fox et
al., 2016). Furthermore, students receiving
mindfulness-based cognitive interventions experience
reduced emotional problems, increased self-
regulation, and greater control over themselves and
their environment, leading to improved monitoring of
activities, cognitive processes, and academic
improvement (Aldao, Hoeksema & Schweizer, 2010).
It is suggested that learning disability centers use
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cognitive rehabilitation and cognitive-behavioral
therapy based on mindfulness as an effective
therapeutic approach to improve cognitive functioning
in students with specific learning disorders.

5. Ethical Considerations

Compliance with ethical guidelines

At the beginning of the research, written consent was
obtained from the parents of all the students, and at
each stage of the interventions, the subjects were
allowed to withdraw from the research. Students have
been treated with respect and without discrimination.
The principle of trust and confidentiality was observed
regarding the collected information. The researcher
considered himself obliged to ensure that the
interventions were completely safe and that no harm
was done to the students. After the follow-up test, the
people who did not benefit from the cognitive
rehabilitation interventions due to being in the control
group received the treatment interventions voluntarily
with the consent of their parents.
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. Puzzle Power

. To take part in the competition
. Reverse reminder

. The Ugly Duckling

. Numerical composition
. match play

. on the road

. what's next?

. Figure it out

10. Egle aye

11. Pick and pop

12. What's missing
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