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ABSTRACT

The present study was conducted with the aim of comparing the effectiveness of strengthening
working memory and critical thinking training on the cognitive processing of children with special
learning disabilities.

The current research was a quasi-experimental research with a pre-test-post-test design and a
control group. The statistical population included all students aged 9 to 12 who referred to the Center for
Special Learning Problems in the third district of Tabriz in the second half of 2022. Among them, 60
people were selected by purposeful sampling and randomly assigned to two experimental groups and one
control group. The instruments used in the research were Cognitive Processing Inventory. Hypotheses
were analyzed using multivariate covariance.

The results of the analysis of covariance showed that the significance level in all
comparisons was less than 0.05, which showed that there was a significant difference in the
effectiveness of the two intervention methods of working memory strengthening and critical
thinking training on cognitive processing (p <0.05). Examining the effect size showed that the
biggest difference was observed in the total cognitive processing score with a coefficient of 0.758
and the processing speed component with a coefficient of 0.636.

According to the results of the present study, the effect of critical thinking training on
cognitive processing is more than working memory. It is suggested that critical thinking skills should be
taught with the trainers of medical centers so that these trainers can use these strategies in their

Processing interventions.

Extended Abstract

1. Introduction
earning disorder includes a interpersonal relationships, continuing education,
heterogeneous group of children who employment opportunities, etc. (Mag and Reed,
have problems in various areas. These 2006; Arkhodi ghalenoei, Amin Yazdi, Kareshki &
problems create lasting effects for a kimiaee, 2022 ). Considering the importance of
person, which seems to be much more specific learning disorder in childhood, one of the
than reading, writing and calculating, most important variables involved in this regard is
and areas such as health, mental health, cognitive processing deficits; Cognitive processing is
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defined as receiving data, creating a comparison
process and finally changing or not changing the
existing information that happens in the brain through
cognition (Halligan, Clark & Ehlers, 2012). Based on
the etiology of specific learning disorder, there are
many interventions such as drug therapy,
neurofeedback, behavioral therapy, educational
strategies, critical thinking, and strengthening working
memory on the variable in question; with the rejection
of the high positive effects of neurofeedback sessions
by the American Psychiatric Association and the
Iranian Psychiatric Association and the reluctance of
parents to use medication and the unavailability of this
method for everyone, interventions in this field
requires attention to thinking and memory (Swanon &
Stomel, 2012). According to the given explanations,
the researcher seeks to answer the question whether
there is a different effectiveness between
strengthening working memory and teaching critical
thinking on the cognitive processing of children with
specific learning disorders.

2. Materials and Methods

The current research was applied research in terms of
its purpose, quantitative research in terms of the nature
of the data, and quasi-experimental research with a
pre-test-post-test design and a control group. The
statistical population included all students aged 9 to 12
who referred to the Center for Special Learning
Problems in the third district of Tabriz in the second
half of 2022. Among these, 60 people (30 girls, 30
boys) were selected by purposive sampling and
randomly assigned to two experimental groups and
one control group (20 people in each group: 10 girls
and 10 boys). In this research, the following
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instruments were used to collect data:

Crouse Cognitive Processing Inventory (CPI): The
information processing model selected for CPI
includes 6 general areas of cognitive processing, each
of which is based on research theories of learning and
cognition. These six areas include visual processing
(10 questions), auditory processing (10 questions),
sequential/logical ~ processing (9  questions),
conceptual/abstract  processing (10  questions),
processing speed (10 questions) and attention (9
questions). These broad areas of processing were
chosen because of their strong historical and empirical
support, along with the direct educational implications
that each offers. The reliability of CPI is reported to be
0.92 through Barosch's retest correlation, and the
correlation obtained from the second half of the test is
between 0.80 and 0.91. The validity of CPI is between
0.92 and 0.95 through correlation with global
processing index

3. Results

The results showed that a significant difference was
observed in the effectiveness of the two intervention
methods of strengthening working memory and critical
thinking (p<0.05). The results of covariance analysis
showed that the level of significance in all comparisons
was less than 0.05, which showed that there was a
significant difference in the effectiveness of the two
intervention methods of working memory enhancement
and critical thinking training on cognitive processing
(p<0.05). Examining the effect size showed that the
biggest difference was observed in the total cognitive
processing score with a coefficient of 0.758 and the
processing speed component with a coefficient of 0.636.

Table 1. The results of the analysis of covariance in order to compare the effectiveness of two interventions to strengthen
working memory and critical thinking on cognitive processing and its components

Source ‘ Variable SS Df MS F P ‘ Effect Size
Visual processing 9/89 1 9/89 4/73 0/036 0/113
Auditory processing 15/47 1 15/47 11/83 0/001 0/242
logical processing 69/21 1 69/21 28/37 <0.001 0/434
Group Abstract processing 66/45 1 66/45 29/18 <0.001 0/441
Processing speed 100/55 1 100/55 64/66 <0.001 0/636
Attention 116/64 1 116/64 21/01 <0.001 0/362
Cognitive processing 2040/73 1 2040/73 115/59 <0.001 0/758
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4. Discussion and Conclusion

The effectiveness of the intervention of critical
thinking training has been more than strengthening
working memory. In explaining these findings, it can
be said that based on Buka's theory (2014), critical
thinking does not mean simple criticism. It means not
accepting information at face value. This helps people
to receive information in a meaningful way and makes
them more logical; Critical thinking makes it
necessary to create very specific ways to achieve
progress and results and helps people to act in an
organized manner when receiving information through
the senses and also store information in a meaningful
way; Critical thinking involves continuous efforts to
discover knowledge based on evidence that supports
it. Critical thinking skills help people to improve their
quality of life and make people process information in
a more logical and reasonable manner (Merma Molina
et al., 2022). Critical thinking makes a person receive,
store and retrieve information in a logical, meaningful
and organized manner, while strengthening working
memory is focused on exercises aimed solely at
strengthening memory and increasing the capacity of
working memory, and work with the type of
information and organization. According to the stated
content, the effect of critical thinking training on
cognitive processing is more than strengthening
working memory, and the findings of the present study
also confirm this issue. It is suggested that in future
studies, this type of research should be conducted in
different educational levels and among regular
students.
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