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Extended Abstract
1. Introduction

n specific learning disability in
mathematics, a person's ability in math
is much lower than what would be
expected from their chronological age,
1Q, and amount of education provided
(American Psychiatric  Association,
2022). Children with specific learning disabilities in
mathematics have poorer performance in executive
functions compared to normal children (Galitskaya &
Drigas, 2021). In addition to defects in executive
functions, these children also show weaknesses in the
field of visual perception. Studies on children with
special learning disabilities in mathematics show the
importance of visual perception in mathematical
calculations and executive functions and state that
perception (especially visual perception) forms the
basis of cognition and learning and by providing
stimuli and education based on perception is possible
to improve the level of executive functions in these
students (Cui et al., 2019).
One of the less discussed interventions is interventions
based on perceptual enrichment. Perceptual
enrichment is a program to develop and improve visual
perception skills and includes games, exercises and
targeted activities that focus on the 6 main skills of
visual perception (visual discrimination, visual
memory, visual-spatial relationships, visual form
constancy, visual figure—ground and visual closure)
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(Asem et al., 2023). However, the review of the
background of the research shows that little research has
investigated the effectiveness of perceptual enrichment
on improving the executive functions of students with
special learning disabilities in mathematics. Therefore,
the present research has addressed this issue.

2. Materials and Methods

This study was a quasi-experimental pre-test/post-test
with control and experimental groups. The statistical
population included all students with special learning
disabilities in mathematics from the fourth to sixth
grades in Esfahan, among whom 28 students were
selected through available sampling and randomly
divided into the experimental group (14 participants)
and the control group (14 participants). In order to
diagnose specific learning disabilities in mathematics,
the Wechsler Intelligence Scale for Children, Fourth
Edition (WISC-IV) and Keymath Test were used in the
pre-test stage, and the BRIEF Questionnaire was used in
the pre-test and post-test to measure executive functions.
The inclusion criteria for the study included having
average or higher intelligence (85 to 115) based on the
Wechsler Intelligence Scale for Children (WISC-1V),
receiving a diagnosis of mathematical learning disability
by a learning disorders psychologist through scoring 85
or lower on the Keymath Test, studying in the fourth to
sixth grade of elementary school, parental consent,
absence of any physical, sensory, behavioral, cognitive
or mental problems and the exclusion criteria for the
study included the child's failure to participate in
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sessions, absence of more than two consecutive
sessions, and receiving other therapeutic interventions
simultaneously. The experimental group underwent
perceptual enrichment intervention during 10 sessions
of 45-60 minutes (twice a week) and the control group
did not receive any intervention. Data were analyzed
using the analysis of covariance test in SPSS 27.

3. Results

To compare the experimental and control group based on
the post-test scores after controlling the effect of the pre-
test, multivariate covariance analysis (MANCOVA) was
used. Before performing the analysis of covariance, the
assumptions of this test, including homogeneity of the
slope of the regression line and normality of the data
distribution, were also examined. The results of the
analysis of covariance are reported in Table 1.
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According to Table 1, there is a significant difference
between the control and experimental groups in the
BRIEF Questionnaire (i.e., executive functions)
(p<0.05), and the effect size is greater than 0.2,
indicating that the perceptual enrichment program
affects the executive functions of children with
mathematical learning disabilities. The Wilks Lambda
test with a value of 0.016 and an F statistic of 229.61
(p<0.05) indicates that at least one of the subscales of
the BRIEF Questionnaire has a significant difference.
Multivariate analysis of covariance also showed that the
perceptual enrichment intervention had a significant
effect on the subscales of the Executive Functions
Questionnaire (BRIEF) (including inhibition, attention
transfer, emotional control, initiation, working memory,
planning, organization, control and supervision)
(p<0.05).

Table 1. Results of multivariate covariance analysis (MANCOVA) on the variable of executive functions in experimental

and control groups

Variable | ss df MS F P | EffectSize
Executive Functions 3504/406 1 3504/406 67/214 <0/001 0/745
4. Discussion and Conclusion special learning disabilities in mathematics by

This study aimed to investigate the effectiveness of
perceptual enrichment on the executive functions of
students with specific learning disabilities in
mathematics. The results of study showed that the
perceptual enrichment intervention is effective in
improving the subscales of executive functions in
students with specific learning disabilities in
mathematics. These results are consistent with results of
Asiaee et al. (2018); Yazdani et al. (2021); Soltani
Kohbanani et al. (2020) and Narimani et al. (2020). In
explaining the results of study, we can point out the
importance of visual-spatial working memory in
executive functions and specific learning disabilities in
mathematics; Since visual memory and visual-spatial
relationships are two of the most important visual
perception skills, perceptual enrichment and training of
visual perception skills can help improve working
memory and, as a result, executive functions in children
with special learning disabilities in mathematics.

In another explanation, it can be said that some spatial
ability factors are able to predict the performance of
children with specific learning disabilities in executive
functions (working memory and cognitive flexibility)
and can influence it (Yazdani et al., 2021). Since visual-
spatial skills are strengthened in perceptual enrichment,
it can improve the executive functions of children with

improving spatial abilities. Considering the limitations
of this study, including available sampling, small
sample size, non-implementation of the follow-up
phase, and lack of control of the gender variable, it is
suggested that a larger sample group with gender
segregation be selected randomly and the performance
of participants be evaluated in the follow-up phase.
Also, the effectiveness of perceptual enrichment
intervention on other groups of children with special
needs should be investigated.

5. Ethical Considerations

Compliance with ethical guidelines

Ethical principles were observed in this study.
Participants were informed about the research process
and were free to leave the study whenever they wished.
Their information was also kept confidential.
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