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ABSTRACT

Article Info:

The aim of this study was to investigate the effect of teaching cognitive-metacognitive
Received: 2020/06/16 strategies on working memory and response inhibition of students with special learning disabilities such
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Available Online: 2022003106 This study was quasi-experimental method and pre-test-post-test design with control group.
The statistical population included all primary school students in Miandoab in the academic year of 2018-
2019. Thirty students with special learning disabilities in reading were selected as a sample by multi-stage
random sampling and randomly assigned to experimental and control groups of 15 people. To collect the
data, Wechsler 4, Stroop, N-Beck's Working Memory, Checklist, and Cognitive-Metacognitive Strategy
Training Program were used. The experimental group received a training program on cognitive-
metacognitive strategies in 18 sessions of 45 minutes.

The results of multivariate analysis of covariance revealed that the difference was significant

Key words: at the level of P<0.001 and training of cognitive-metacognitive strategies improved working memory
Learning Strategies, scores and response inhibition in the experimental group.
Working Memory, As a result, teaching cognitive-metacognitive strategies can be used to educate students with

Response Inhibition. | learning disabilities.

Extended Abstract
1. Introduction

ased on Diagnostic and Statistical
Manual of Mental Disorders-5, special
learning disorders are general phrase
and describe those disorders which
characteristics are to make difficulties
in academic achievement or routine
functions. Reading disorder, by the
prevalence of around five to ten percent
among the children is considered as the
most frequent learning disorder in the
students.  These  children  have
difficulties in fluent reading that is not
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adaptable to their chorological age. Also, they have
problems in reading comprehension and spelling. In
recent years, executive functions, especially response
inhibition and working memory are regarded as two
main functions in reading disorder (Smith-Spark &
Fisk, 2007). Working memory is cognitive system
with limited capacity and is responsible for short
term maintaining and information processing. It is
essential for high level cognitive performances.
Researchers like Sidarta, van Vugt & Ostry (2018)
showed that working memory plays important role in
learning and performing complex cognitive tasks.
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Also, it is important in reasoning and behavior
guidance and decision making (Marigold, 2019). On
the other hand, controlling response inhibition could
endanger working memory and lead to problems in
programming and organizing of the children’ behavior
(Valera & Seidman, 2006). Regarding the literature,
it becomes evident that in order to solve the problems
of working memory and response inhibition, and
improving performance in these children, special
interventions should be performed. The main aim of
this study was to investigate the effect of teaching
cognitive-metacognitive  strategies on  working
memory and response inhibition of students with
special learning reading disabilities.

2. Materials and Methods

As a sample by multi-stage random sampling and
randomly assigned to experimental and control. This
study was done by quasi-experimental method and
pre-test-post-test design. The independent variable is
training cognitive strategies and dependent variables
are working memory and response inhibition. The
statistical population included all primary school
students of grade four, five, and six in Miandoab in the
academic year of 2018-2019. Thirty students with
special learning disabilities in reading were selected
groups of 15 people. Inclusion criteria was having
average intelligence quotient higher than 85 in
Wechsler test, and frequency of higher than 13 in the
checklist of dyslexia; exclusion criteria was the
presence of acute psychological disorders like
attention deficit-hyperactivity disorder (ADHD),
simultaneous treatment receiving from learning
centers and psychiatric pharmaceutics.  In this
research, in order to collect the data, these instruments
were used: Wechsler 4, in which four index scores like
reasoning perception, and working memory and
processing speed are provided; Stroop test, that its first
stage is color naming and the second stage is
recognizing the colors. N-Beck's Working Memory
Checklist, in the performing time of thirty minutes, in
which the person is asked to answer the stimuli; and
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Cognitive-Metacognitive Strategy Training Program.
In order to carry out the intervention, the experimental
group received a training program on cognitive-
metacognitive strategies in 18 sessions of 45 minutes.
Before and after the intervention, pre-, and post — tests
were performed. It should be noted that for this
research consensus letters were received from the
children’ parents.

3. Results

In this research, in order to describe data, mean, standard
deviation were used. And to determine the effectiveness
of training analysis of covariance was used. The
assumptions of ANCOVA like variance similarity,
regression line slop, and normality of distribution were
confirmed. The findings showed that mean Wechsler
score was 93.01 in the control group and 91.01 in the
experimental group. The results of t-test showed that the
difference between these two mean scores was not
significant. So, it could be said that the children are
similar regarding their intelligence. Also, mean of
dyslexia checklist was 20.33 for the control group and
20.40 for the experimental group that showed there is no
difference between two groups regarding the symptoms
of dyslexia. The indices of mean and standard deviation
for response inhibition and working memory indicates
proper distribution of data. The results of Wilcox
Lambda showed that the group effect is significant on
the combination of the components of working memory
and response inhibition. Considering the pre-test scores,
the results of multivariate analysis of covariance
revealed that the difference between pre-test and post-
test scores was significant at the level of p <0.001 and
considering the statistic of F for the components of
working memory (memory capacity and reaction time),
there is significant difference between both groups in the
rate of working memory, so, it could be said training
cognitive-metacognitive strategies improved working
memory scores and response inhibition in the
experimental group, i.e. this intervention is effective for
the children with reading disability.

Table 1. Results of multivariate analysis of covariance to evaluate the effect of treatment on the post working memory and
Inhibit response test

Source Variable S8 df MS F P Eta
Group Memory capacity 1981/15 2 1981/15 34/73 0/001 0/57
Reaction time 242120/20 2 242120/20 17/52 0/001 0/40
i Memory capacity 1483/05 25 57/04
Reaction time 359358/29 25 13821/47
source Variable SS df MS F P Eta
Group Interference score 2864/55 2 2864/55 319/11 0/001 0/92
Interference time 58344/83 2 242120/20 15/49 0/001 0/37
Error Interference score 233/39 25 8/97
Interference time 97893/69 25 3765/14
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4. Discussion and Conclusion

In conclusion, regarding the results of the present
study, it could be said that teaching cognitive-
metacognitive strategies can be used to educate
students with learning disabilities. Several studies'
findings showed that children with reading disorder
have poor performance in working memory.
Researches showed in their research that there is
positive and effective correlation between reading
comprehension, phonetic working memory and
metacognitive tests. It could be explained that working
memory has the capacity of temporal storage and
process of information for complex cognitive tasks
like understanding, thinking, calculating, reasoning,
and learning. The poor understanding leads to weak
memory. Therefore, training thinking and cognition
and use of strategies to better understand of the world
and training mental capabilities lead to meaning
making in the structure of cognitive system and this
leads to improved memory in these students. Also, at
the end, it could be indicated that regarding that
cognitive strategies like memory, attention, receiving,
and processing data and metacognitive strategies like
actions are monitoring on these elements, and training
cognitive and metacognitive strategies leads that the
person could observe all the involving actions in a
cognitive task from the beginning to the end and
increase his mental procedure productivity toward
time and resources on hand. This study has
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implications in behavior reform by self-monitoring
attention through cognitive and metacognitive training
approach that helps the person to examine and
organize his mental events in order to modify his
behaviors. This strategy is an effective strategy in
children with learning disabilities like reading
difficulty.
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