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Abstract

Involving the activity of people with learning disabilities can help them, and the
Easy Mind method is one of the methods that can help improve the learning of
people with this disability by combining activity with math learning. For this
reason, the aim of the present research was to determine the effectiveness of the
Easy-Mind method on brain lateralization and visual memory of students with
math learning disability. The present research design was semi-experimental
based on pre-test and post-test with a control group. The target population was
the first and second-grade students with a math learning disability from the
Bushehr Learning Disability Center, in whom 30 individuals were selected with
the purposive sampling method and were placed in two 15 individuals in
experiment and control groups. The measurements included Benton's (1974)
visual retention test for measuring visual memory, and Chapman's (1987) and
Edinburgh's (1970) questionnaires for measuring brain lateralization. Firstly,
the pre-test scores were recorded for both groups. Then, 12 sessions (45 minutes
for every session) of easy-mind intervention were performed for the
experimental group. Finally, the post-test scores of both groups were measured.
The findings showed that the Easy-Mind method has a significant effect on
visual memory (p<0.05 and F=5.727) and brain lateralization (p<0.01 and
F=19.698). As a result, teachers of children with math learning disabilities can
use the Easy-Mind method for these students to improve visual memory and
brain lateralization.
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Extended Abstract

Introduction

Learning disorders are a group of disorders that are related to
dysfunction of the central nervous system (Dehghani and Hekmatian
Fard, 2019). These disorders cause problems in understanding and
processing information and create defects in a person's academic skills
(Alkhawaldeh & Khasawneh, 2024). However, they are not caused by
sensorimotor defects, mental retardation, low intelligence or poor
education (Vidyadharan & Tharayil, 2019). Although these disabilities
cause challenges in the process of students' education, conventional
methods have not been able to have a significant effect on learning
disabilities (Alkhawaldeh & Khasawneh, 2024).

Mathematical learning disorder is also known as one of the main
disorders of this category, which is a very common disorder (Laws et
al., 2022) and is seen in 3-7% of students (Nazari et al., 2022). This
disorder can be associated with problems in calculating, applying
mathematical patterns, remembering formulas, mental calculation,
inability to read the clock or count money, finger counting, and
difficulty distinguishing left and right directions (Muktamath et al.,
2022).

Meanwhile, the ability to learn mathematics is considered one of the
essential factors in academic and career success (Nazari et al., 2022).
Therefore, it is important to pay attention to the inability to learn
mathematics. However, the interventions that have been used till now
have not been able to be effective on it (Alkhawaldeh & Khasawneh,
2024).

One of the novel interventions on which little research has been
conducted is the Easy Mind method. Easy Mind encourages activities
to stimulate children's minds, which integrates math teaching with
physical movements and can probably help students with math learning
disorders (Riley et al, 2014). Therefore, the present research was
performed to determine the effectiveness of easy-mind intervention on
visual memory and brain lateralization in math learning disorder
students.
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Literature Review

Math Learning Disorder and Visual Memory

Regarding the role of visual memory, research has been done on people
with mathematical learning disabilities. For example, in a research, the
results showed that considering visuospatial memory along with
Wechsler test scores cannot increase the accuracy of learning disability
prediction (Lunardon et al., 2023). However, in a research conducted
on 202 children, the results showed that visual-spatial active memory is
able to moderate the relationship between math anxiety and math
performance. In this study, math anxiety and visuospatial working
memory interacted with each other to affect math performance, but the
type of individual's strategy was also effective in this regard. However,
in the mathematical reasoning task, visuospatial active memory had a
positive effect on mathematical performance, independent of the role of
math anxiety. According to the processing efficiency theory, math
anxiety interferes with working memory and impairs math performance
(Cuder et al., 2023). The contradictory results of these studies about the
role of visual memory in math performance showed that it is important
to pay attention to the role of visual memory in people with math
learning disabilities in research.

Math learning disorder and brain lateralization

In a study, it was found that the left brain lateralization of young people
was not a predictor of better cognition. But the lateralization of the
prefrontal region in middle-aged people was predictive of better
cognition (Hennessee et al., 2022). In another study by Laporta-Hoyos
et al. (2022), those who had unilateral lesions of the left temporal lobe
were verbally weaker, and those who had bilateral lesions had better
verbal cognitive performance than those with unilateral lesions. The
results of this research showed that the lateralization of brain lesions in
the first years of life affects the subsequent cognitive performance of a
person. Considering that learning is also considered a cognitive variable
and math learning is related to abilities such as logical reasoning and
spatial perception, it is possible that brain lateralization plays a role in
people's mathematical disability. Therefore, it seems necessary to
determine the effect of interventions on the brain lateralization of
people with learning disorders.

Interventions and math learning disorder

Based on research evidence, using games to influence the learning of
students who have learning disabilities is effective; because they help
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to acquire skills to increase cognitive abilities in order to increase
academic achievement in a background with games (Marinelli et al.,
2023). A method that was designed based on machine learning for
mathematical learning problems in digital game software was able to
facilitate the ability to solve mathematical problems (Dai et al., 2023).
However, the existing research gap in order to implement interventions
based on physical movements in the form of games for students with
math learning disabilities shows the necessity of using specific
interventions for math education along with physical movements for
math learning disorder students.

Methodology

The present research design was semi-experimental based on pre-test
and post-test with a control group. The target population was the first
and second-grade students with a math learning disability from the
Bushehr Learning Disability Center, in whom 30 individuals were
selected with the purposive sampling method and were placed in two
15 individuals in experiment and control groups. The measurements
included Benton's (1974) visual retention test for measuring visual
memory, and Chapman's (1987) and Edinburgh’s (1970) questionnaires
for measuring brain lateralization. Firstly, the pre-test scores were
recorded for both groups. Then, 12 sessions (45 minutes for every
session) of easy-mind intervention were performed for the experimental
group. Finally, the post-test scores of both groups were measured.

Results

The results revealed that visual memory and brain lateralization
increased after 16 sessions of easy-mind intervention in the sample
group. For determining the significance of these results in the target
population, multivariate analysis of covariance (MANCOVA) was
used. The pre-assumption of normality was obtained based on skewness
and kurtosis values, and the homogeneity of between-group variances
was confirmed according to the Leven test. MANCOVA showed that
easy-mind intervention has a significant effect on visual memory and
brain lateralization. The results are shown in Table 1.
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Table 1. The effectiveness of easy-mind intervention on visual memory and brain
lateralization

variable Mean squares df F sig Effect size

Visual memory 2.25 1 5727 0.031 0.29

Brain lateralization 756.25 1 19698 0.001 0.53
Discussion

The results of several researches can be aligned with this result and
confirm it. For example, in the study of Sénchez et al. (2023), by
reviewing 4 studies consisting of 2414 people, they showed that
physical exercises can be associated with increasing self-efficacy and
learning. Also, this result is consistent with Azar et al.'s (2023) review
of 10 studies including 483 children with learning disabilities. Because
these studies showed that movement exercises are able to increase the
cognitive skills of these children.

Conclusion

The present research findings revealed that performing 16 sessions of
easy-mind intervention can improve visual memory and brain
lateralization of math learning disorder students in the first and second
grades of elementary school. Therefore, performing this intervention is
suggested to teachers working with these students.
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