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OfoJEMiEH The present study was conducted with the aim of investigating the effectiveness of executive
functions on the working memory of students with math learning disorders.

The method of this research was an experiment with a pre-test-post-test design with a control
group. The statistical population included all elementary school students with math disorders who referred
to the Center for Learning Difficulties in Noor city in the academic year of 2019-2019. 30 of these students
were selected by available sampling and randomly assigned to two experimental and control groups, 15
each. In the implementation of this research, the working memory capacity test of Damine Carpenter
(1980) was used for the pre-test and post-test, and the training program of executive functions (Sahibin et
al., 2019) was used for 8 sessions of 60 minutes and twice a week for the participants. The experimental
group was implemented as a group. If the control group did not receive any intervention. Data were
analyzed using multivariate analysis of covariance.

The results showed that the training of the executive functions of the brain significantly
increased the working memory of the students in the experimental group compared to the control
group (p<0.001).

From the present study, it can be concluded that the training of the executive functions of
the brain is effective on the working memory of students with math learning disorders and has improved
it.

Extended Abstract
1. Introduction

athematical or calculation disorder is used
for problems characterized by difficulty
processing numerical information, learning
arithmetic facts, and performing
calculations correctly and fluently. Based
on clinical studies, the prevalence of math
disorders is nearly 22% of children with
learning disabilities and 1% of all students
(American Psychological Association,
2013). Students must master a series of
skills to master math assignments. These
skills have neuropsychological aspects
such as executive functions (Asiaee et al.,
2011). Among the cognitive trainings that
affect students' working memory, executive
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function training can be mentioned. Executive
function training is the training of cognitive skills
necessary to manage and organize thoughts, actions
and feelings. Sometimes there is a distinction
between executive components that include
cognitive skills and components that show the ability
to organize emotions (Traverso et al., 2013).
Teaching these skills to students with learning
disabilities helps them manage their attention and
behavior, resist damage, and engage in goal-oriented
behaviors (Baylor and Orsachi, 2011). It is expected
that teaching executive functions can affect the
working memory of students with math learning
disorders. This research seeks to find the answer to
the question of whether teaching executive functions
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is effective on the working memory of students with math
learning disorders.

2. Materials and Methods

The method of this research is semi-experimental with
a pre-test, post-test design and a control group.

The statistical population of the present study is all
elementary school students with math learning
disorders who referred to the “Kooshesh learning
difficulty center” in Noor City in academic year of
2020-2021; The statistical sample of the research
project was two groups of 11 people and a total of 32
people (Delavar, 2019). Since the number of visitors
to this center during the research period was limited
due to the spread of the corona virus, the available
sampling method was used to select the sample in such
a way that after visiting the center, 32 of the students
who referred were given by the center experts of the
math disorder diagnosis as a sample and were
randomly placed in two experimental (11 students)
and control (11 students) groups. Of these, 12 were
female students and 11 were male students.
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Based on the research design (semi-experimental), 30
selected students were randomly placed in two
experimental and control groups. The inclusion
criteria were: having a math disorder (diagnosis of the
disorder by experts in this field), not having any other
disorder other than math disorder, studying in the third
to sixth grades, age range 3 to 12 years, informed
consent of parents and students, and not taking drugs
which weakens the student's performance. The criteria
to exclude people from the experimental group were:
coexistence of math disorder with reading, writing,
hyperactivity and autism and absence of more than
two consecutive sessions from the class.

3. Results

The findings from the demographic data indicated that
the number of people in the experimental and control
groups was 11 people each and a total of 32 people. The
sample people of the research were 11 boys and 12 girls,
with an age range of 3 to 12 years. They were from the
second to the sixth grade, and the highest level of
education is related to the sixth grade (11 people).

Table 1. The results of multivariate analysis of variance on working memory

Degree

average

SOLLEE g variables L of of Meaningfulness st =l
scattering squares freedom squares g power size
processing 311.965 1 311.965 19.574 0.000 1 0.987
group collecj[ion 244.104 1 244.104 14.396 0.000 1 0.962
el 430.321 1 430321 22.929 0.000 1 0.995
memory

The results of this test indicate that there is a
significant difference between the working memory
subscale of students with math learning disorders in
the two experimental and control groups in the pre-test
and post-test; which generally indicates the effect of
training the executive functions of the brain on the
working memory of students with math learning
disorders.

4. Discussion and Conclusion

Results The findings of the research show that the
training of the executive functions of the brain has an
effect on the working memory of students with
mathematical learning disorders. According to the
hierarchical system of Stas and Benson's model
(1986), overlapping and cooperation of different brain
areas is necessary for executive functions. Executive
function training can increase brain activity in the
prefrontal cortex and thus improve its performance.

In explaining these findings, it can be stated that the
training of executive functions (here, response

inhibition) by affecting the hippocampus and frontal
lobe improves its capacity and improves working
memory capacity. Due to the common infrastructure
between working memory and inhibitory ability, it can
be said that training executive functions by influencing
people's inhibition improves their working memory
capacity. The research samples confirm the
effectiveness of training executive functions on
working memory, because in the working memory
test, both at the processing level and at the
accumulation level, a significant improvement was
observed in the experimental group after the test. In
general, working memory is one of the components of
executive functions, which is both influenced by the
brain structures of the prefrontal cortex and related to
appropriate environmental training. The training of
executive functions used in this research has an
effective effect on cognitive skills and these skills
have provided the basis for improving working
memory performance in students with math learning
disorders.
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5. Ethical Considerations
Compliance with ethical guidelines

Following the ethical principles of research

Ethical principles have been observed in this research.
All participants were aware of the research process and
were also allowed to withdraw from the study at any time.
Their information was kept confidential.
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