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Abstract

Objective: The purpose of this study was to investigate the effectiveness of cognitive
empowerment training on working memory and visual -spatial processing of students with
dyslexia in the elementary second grade.

Method: The research method was semi-experimental from the type of pretest-posttest
design with control group and purposive sampling method. The study's statistical
population consisted all students with dyslexia who were studying at normal schools of
Ardakan city, during 2021-2022. The statistical sample of this study was 24 students that,
by using purposive sampling, were placed randomly in the experimental group (12 people)
and the control group (12 people). The experimental group received cognitive
empowerment training for 9 (60-minute) sessions and the control group remained in the
waiting list. Data collection was performed based on Daneman and Carpenter working
memory tests and Corsi-Block tasks.

Results: Data analysis with multivariate analysis of covariance suggested that cognitive
empowerment training had a significant effect on increasing the capacity of working
memory (P<0.000, F=29.98, n?= 0/612) and visual- spatial attention (P<0.000, F=22.65,
n2= 0.544).

Conclusion: According to the study's results, it can be concluded that cognitive
empowerment training is effective in increasing the capacity of working memory and
visual-spatial attention of students with dyslexia. Therefore, cognitive empowerment
training can be used along with other interventions to reduce the problems of students with
dyslexia.
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Extended Abstract

1. Introduction

The most important period of human life is childhood; when the brain has the
most flexibility. Intervening in the child's growth and development creates
important changes in the child's physical, mental, emotional, and social abilities.
Elementary age is one of the most important educational periods, and some
children may experience disorders in the learning process during this period.
Learning disabilities is a generic term for a wide range of learning problems.
Reading disorder is one of the most common types of these disorders. Disruption
in reading leads to serious problems in understanding the relationship between
sounds, letters, and words, understanding the meaning of words, and phrases,
which leads to academic failure, reduced self-esteem, and anxiety in students
(Nowiecki, D. Brown and Dare, 2017). These children are different from each
other cognitively. This difference affects the way they process information in
their memory, which is recognized by a defect in the ability to recognize words,
slow and incorrect reading, and poor perception, in the absence of low
intelligence or significant sensory deficits (Halgin and Whitburn, 2015 / 2023).
Working memory by processing information at high levels, improving the
capacity to store, encode and recall the required information is the basic factor in
the learning process (Zare, Cherami, and Sharifi, 2020). Another component that
should be considered in reading disorders is visual-spatial memory. Through
sensory processing, visual processing, cleaning and sequencing, decoding, and
analysis of received information, this memory helps a person in learning to
control reading difficulties (Salimana and Kichiyaneb, 2020).

Therefore, verbal and visual-spatial working memory cooperate in complex
ways, and the choice of training according to children's learning style can lead to
the improvement of reading performance (Hager and Hulsborn, 1998). One of
the best methods is cognitive training. Education in childhood can have the best
results. Cognitive empowerment training takes into account the cognitive
functions and the use of exercises related to the components of reasoning,
attention, memory, repetition, and review of the exercises in an advanced form,
practically performs actions in each session (Meijer, Guest et al., 2018). Various
studies indicate the effectiveness and relationship of cognitive training with
cognitive functions such as memory (Shaw, 2016). The effect of working
memory on learning disorders has been examined in various studies, but few
studies have been conducted on these components, along with visual-spatial
memory, with the leadership of cognitive interventions. In addition to the
importance of this issue and the high prevalence of learning disorders, there are
still many ambiguities in the field of cognitive guides. Therefore, in the current
research, the main issue is whether cognitive empowerment training is effective
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on the verbal and visual-spatial working memory of students with reading
disorders.

2. Materials and Methods

This research is applied in terms of purpose and semi-experimental method of
pre-test-post-test design with a control group and purposive sampling method.
The statistical population of the research included students with reading
disorders studying in normal schools Ardakan City in 2020-2021, 24 people
were randomly assigned to the experimental group (12 people) and the control
group (12 people) as a purposeful sampling. The experimental group received
cognitive empowerment training for 9 sessions of 60 minutes, and the control
group remained on the waiting list. Data collection was done based on Daneman
and Carpenter's working memory tests, and the assignment of the Corsi Blocks
was done. The training protocol was also implemented according to Chapparo's
PRPP! approach (2010) and based on Mustafa Tabrizi et al.'s books on learning
disorders (2015, 2016). To analyze data, Spss 26 software was used for
descriptive data and inferential data.

3. Results

The average 1Q of students in the experimental and control groups was 103.08
and 102.25. Descriptive findings in Table 1 showed that the mean and standard
deviation of working and visual-spatial memory scores and their components
increased in the students of the experimental group after the intervention.

Table 1. Descriptive indices of subjects’ scores in pre-test and post-test

Pre-Test Post-Test

Variables Grou
" e S e 9
Direct sequence experimental 5 0.85 7.25 1.35
component Control 5.75 0.96 6 0.85
Reverse sequence experimental 4 112 5.75 113
component Control 4.66 1.07 4.75 0.96
Visual-Spatial total experimental 4.50 0.85 6.5 0.92
score Control 5.20 0.91 5.37 0.80
Mental accumulation experimental 6.51 40.73 9.75 49.07
component Control 712 4320 757 44.43
Mental processing experimental 5.19 36.41 7.14 4413
component Control 7.73 37.03 8.52 37.95
Working memory total experimental 557 38.57 6.83 46.60
score Control 6.57 40.11 7.37 41.19

1. Perceive, Recall, Plan & Perform
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The Kolmogorov-Smirnov test showed that the distribution of the variable
scores in the groups was normal (sig = 0.200). The slope of the regression line
showed that the data in the interaction of the group and the working memory
pre-test (P = 0.184) and in the interaction of the group and the visual-spatial
memory pre-test (P = 0.317) are not significant and the homogeneity of the
regression coefficients is established. In Table 2, the results of the analysis of
covariance by removing the effect of 1Q and pre-test between the two groups
showed that the effect of cognitive empowerment training on working and
visual-spatial memory is significant with a confidence level of 95%; and after
receiving the mentioned training protocol has been significantly improved and
increased compared to the conditions before the intervention (n? = 0.675).

Table 2. Univariate covariance analysis between subjects to investigate the effect of
cognitive empowerment training on working and visual-spatial memory in
experimental and control groups.

Source variables SS df MS F sig PES
working 190.817 1 190.817  29.982 0000  0.612
group m(_emolr y
visual- 10.618 1 10.618 22.650 0.000 0.544
spatial
working 120.924 19 6.364
memory
Error visual- ) ) i
. 8.907 19 0.469
spatial
"n‘]’grr:f('ﬂg 47537.897 24
Total visual-y i i i i
: 870.250 24
spatial

4. Discussion and Conclusion

The findings of the research showed that cognitive empowerment training has a
significant relationship with active and visual-spatial memory and is effective in
a working memory of %61 and a visual-spatial memory of %54.

Along with cognitive exercises, students were taught self-monitoring skills
such as task definition, planning and performance review. Cognitive
empowerment by combining and integrating cognitive and behavioral sciences
in each session of process and content exercises. Therefore, this training can be
used along with other interventions to reduce the problems of students with
reading disorders.

5. Ethical Considerations

All ethical principles are considered in this article. The participants were
informed about the purpose of the research and its implementation stages. They
were also assured about the confidentiality of their information and were free to
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leave the study whenever they wished, and if desired, the research results would
be available to them.
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