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ARTICLE INFO ABSTRACT
Article type: Background: Learning disorder is a concept that attracts more attention from teachers and families,
Research Article and due to the high prevalence in schools, it needs special attention from researchers to identify
practical and efficient intervention methods. A review of the researches shows that interventions such
Article history: as training the skills of the four processes have received less attention.
Received 24 September Aims: This research was conducted in order to determine the effectiveness of four brain processing
2022 skills training on the cognitive functions of students with learning disabilities in reading (dyslexia).
Received in revised form Methods: This research was applied in terms of purpose and in terms of data collection method. It
28 October 2022 was semi-experimental based on pretest-posttest with control group and follow-up step. The
Accepted 01 December statistical population consisted of students diagnosed with learning disabilities in reading in the
2023 second grade of elementary school of Tehran in the 2018-2019 year. Purposive sampling method was
Published Online 23 July used to select the sample. Based on this, 20 of these people were selected and randomly replaced in
2023 two experimental and control groups. Subjects in the experimental group were trained for 10 sessions.
The research tools included the Wechsler Intelligence Test for Children (WISC-V), the CAS test, and
Keywords: the brain processing training. Analysis of covariance and repeated measurements were used to
skill training, analyze the data.
brain processin, Results: Based on the findings, four brain processing skills training was effective on cognitive
cognitive functions, functions (comprehension, perceptual reasoning, working memory and processing speed) of students
dyslexia with reading learning disorder at a significant level of 0.001.

Conclusion: Based on these findings, training workshops and courses on brain processing skills for
specialists of learning disorder centers and also familiarizing the family with some important
strategies of education of students with learning disabilities can lead to improvement in the condition
of students' learning disorders.
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Introduction

In the most recent studies, it has been estimated that
ten percent of students have some form of learning
disability. On average, two or three students in each
classroom have a learning disability (Jimali, 2021).
Learning disability includes problems in learning to
maintain, understand and organize verbal and non-
verbal content. A learning disorder is different from
mental retardation and includes conditions in
receiving, expressing, and understanding language,
writing, reading, calculating, and understanding
social relationships (Meghari Tabar, 2015). Difficulty
in reading, as the most fundamental problem faced by
children with learning disabilities, affects the
development of multiple basic functions, including
academic, psychological, and neuropsychological
functions. Cognitive functions are a set of cognitive
processes for regulating non-automatic human
behavior in a purposeful and organized way (Miak,
2012). Inadequacy in cognitive functions and
especially in working memory is the primary reason
for the poor academic performance of students with
math learning disorders (Chen, 2017) and is one of
the variables that determine academic learning
disabilities in the coming years and the individual's
performance in school in general (Yagoubi, 2015;
Visupetra, 2011). Based on this, new researches
emphasize the decisive role of cognitive functions in
improving learning disorders (Walda, 2014;
Whitbury, 2015). In examining the effect of cognitive
function on students' reading skills, the positive effect
of cognitive function on students' reading skills has
been confirmed by researchers, and it has been
determined that the two subscales of planning and
sequential processing are significant predictors of all
reading measures (Landros Thomas, 2017).
Cognitive disorders are mainly related to lesions in
the forebrain and frontal and prefrontal regions.
Today, there is a basic agreement that the frontal lobe
and prefrontal regions play an important role in goal-
oriented cognitive functions that require control and
monitoring and are known as cognitive functions
(Shimamura, 2014).
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Among the effective models in this field are the four
brain processes, which according to the PAS theory
as a type of cognitive processing theory that is rooted
in Luria's neuropsychological conceptualization of
cognitive processes, have four basic cognitive
functions, namely planning, attention, parallel
processing, It is a chain, it is closely related to the
person's performance in cognitive processes
(functions). Because it is a multidimensional process
that reflects the interconnected work of the action of
different brain areas (Keshwarzi, 2019) and according
to Luria's belief, the integration of cognitive
processing is vital for understanding brain function
(McGill, 2015).

Based on this model, reading skill is a complex
process that requires the transfer of work from the
right hemisphere to the left hemisphere. In other
words, the transition from basic reading stages to
advanced and complex reading coincides with the
obvious activity of the right to left hemisphere. In
children where this transfer does not take place or
occurs faster than its time, it causes problems in the
field of learning (Birami, 2016). In the study of Das
and Misra (2015), according to the application of the
PASS theory, it has been reported that attention and
accuracy, and especially parallel processing, are
proportional to problem-solving. Kai (2015) also
listed planning as important in doing numerical tasks
and memorizing basic math facts. Meanwhile,
Naglieri (2014) has also linked planning with general
math success. The results of other studies also support
the role of working memory, attention, and
phonological awareness in learning reading and
mathematics skills (Child, 2019). In this way, the
main question of the current research is as follows:
Does learning four brain processes skills affect the
cognitive functions of students with learning
disabilities in reading?

Method

This research was practical in terms of purpose and in
terms of data collection method it was semi-
experimental, of pre-test-post-test type with control
group and follow-up after two months. The statistical
population was all the students with reading disorders
in the 4th, 5th, and 6th grades of the elementary
school in Tehran in the academic year 2018-2019,
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who were referred to the special centers for learning
disorders in Tehran. 20 Baroosh people were selected
from four centers among the special learning disorder
centers in Tehran and were randomly replaced in two
experimental and control groups (10 people in each
group). 10 training sessions were held for the subjects
of the experimental group. Children's Wechsler Test-
5 (WISC-V) was taken from the sample.

Results
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The descriptive characteristics of the cognitive
function scores of the research participants are given
in Table 1.

Table 1. Results of variance analysis of repeated measurement of general scores of cognitive functions and its dimensions in the
experimental group

Variable Effects SS df MS F sig Eta
Exp 3305 237.1 910.2671
Total score Cont 562333  11.132 50.513 896.52 0.001 0.85

Table 2. Results of covariance analysis of general scores of cognitive functions and its dimensions in two experimental groups

Variable SS df MS F sig Eta
Group 714.992 1

Total score Error 970.190 17 62.46 0.001 0.78

Verbal comprehension Group 7.420 1 2.137 0.16 0.11
Error 55.033 17 - - -

Visual Group 161.158 1 . 0.001 0.69
Error 74.484 17 - -

Fluid reasoning §ouR 00 L s e it
Error 40.219 17 - - -

Working memory Group 45,580 : 17.701 0.001 0.51

Error 31.018 17 24.981 0.001 0.59

. Group 98.027 1 17.701 0.001 0.51
Preocessing speed Error 94.147 17 ) i i

Conclusion

The results showed that the four-brain processing
skills training has a significant effect on the cognitive
functions of students with learning disabilities in both
reading groups. The results showed that the four-
brain processing skills training has a significant effect
on the verbal comprehension of students with reading
learning disorders of both groups. The results showed
that the four-brain processing skills training has a
significant effect on the visual spatial ability of
students with reading learning disorders of both
groups. The results showed that the four brain
processing skills training has a significant effect on
reasoning. The fluency of students with learning
disabilities in both groups of reading has a significant
effect... between the results obtained with the studies
of Siavashifar (2019), Khanjani (2017), Samadi
(2017), Birami (2016), Taghizadeh (2016), Fathi
Ashtiani (2015), Soleimani. (2015), Child (2019),
Vicente (2019), Amoud (2018), Landros-Thomas
(2017), Leung (2015), Kai (2015) there is alignment.

In explaining the findings, it should be acknowledged
that according to the definition of Britani (2018),
cognitive functions is a general term that includes all
the complex cognitive processes necessary in
performing difficult or new goal-oriented tasks and
includes the ability to delay or inhibit a specific
response and follow It is the planning of action
sequences and maintaining the mental representation
of tasks by means of working memory. According to
the theory of multiple intelligences, humans are
highly dependent on their verbal intelligence because
they think, speak and even learn with "words". Verbal
comprehension is not necessarily an innate ability and
can be learned and strengthened through education.
Many students are not successful in verbal
comprehension, and this causes their learning
disorders, and as the research results show, it is
possible to increase the verbal comprehension of
students with learning disorders by mastering the four
brain processes. Spatial visual ability, which is also
called visual-spatial intelligence in the theory of
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multiple intelligences, is the skill and ability of a
person to have a correct understanding of the world
visually and to make changes in this perception, and
in fact, it represents the ability of a person to perceive
things. It is visual. The major problems and disorders
of students in math and reading are caused by their
defects and lack of spatial visual ability. In explaining
the findings, it should be acknowledged that active
memory is the search engine of the human mind and
contains the human capacity and ability to correctly
remember and manage information.

Based on this, it is suggested to teachers to encourage
students to process texts deeply instead of superficial
learning. Also, pay attention to visual and verbal
memory skills and provide a space for discussion and
collaborative learning and analysis.

Teachers should encourage them to learn new things
and ask them to include this learning in their
programs continuously.
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