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The purpose of this study was to investigate the functional role of visual-spatial working
memory and processing speed in predicting the academic performance of children with math Specific
learning disorder.

\EIGefeER The present study was a correlational descriptive study. The sample consisted of 150 students
with specific mathematical learning disorders, who were selected by available sampling method. To
collect data, Wechsler 1Q scale for children (5th edition), Q-Mat math test, and Corsi block-tapping test
were used. Research data was analyzed using Pearson's correlation coefficient and multivariate regression.
The results showed that 48% of the variance of students' academic performance was
explained by visual-spatial active memory and processing speed (P>0.001).

It can be concluded that cognitive functions (working memory, visual-spatial memory and
processing speed) should be evaluated during the diagnostic process in order to better understand the
characteristics of students with math problems and to apply tailored interventions.

disorder.

Extended Abstract

1.

Introduction

earning disabilities is a general term
that refers to a heterogeneous group of
disorders that manifest as significant
problems in the acquisition and use of
listening, speaking, reading, writing,
reasoning, or mathematical abilities
(Pilling, Donaldson, Karas, Leitch,
Bunting & et al, 2022). The results of
the studies of Hossain, Bent, Parenteau,
Widjaja, Davis, & et al, (2022) show
that children with learning disabilities
have problems in writing activities,
problem solving, reading ability and
solving math problems compared to
their classmates. Academic
performance means how successful the
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learners have been in reaching the goals of the
training course (Zhang, 2021). A review of the
research literature shows that there is a
relationship between working memory and
mathematical learning disorders (Nelwan, Friso-
van den Bos, Vissers & Kroeshergen, 2022).
Some other studies also showed that there is a
difference between people with a specific
learning disorder and normal people in working
memory (Caviola, Colling, Mammarella &
Sziics, 2020). The second component in active
memory is visual-spatial design, which plays a
role in storing images, photos, and information
about places. Mammarella, Caviola, Giofre
& Sziics (2018) have mentioned the role of
visual-spatial active memory in math disorders,
the results of their study show that number sense
and visual-spatial active memory are among the
variables that predict problems.
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Processing speed is defined as the ability to identify, correlation type. The statistical population of this
clean, combine, make decisions about information, research included all students with special learning
and respond to visual and verbal information (Weiss, disorders from the second grade to the sixth grade of
Saklofske, Holdnack & Prifitera, 2016). Keshavarz & mathematics in the first and second districts of Shiraz
Kakavand (2018) showed that there is a statistical and referred to the special centers for learning
difference in the components of mental fluid retention, problems in Shiraz in the academic year of 1401-1400.
explicit memory, active memory, numerical The investigated sample consisted of 150 students
processing speed and visual-spatial skill, but there is with special learning disorder of mathematics type
no difference between the groups in the latent and who were selected by available sampling method. To
passive memory components. Taking into account the collect the data, the assignment of the blocks of seats,
high prevalence of special learning disorder with math the K-MAT math test, the academic performance
disorder, the importance of knowing the factors scale, and the Wechsler intelligence scale for children,
affecting the academic performance of these students fifth edition were used.
and the research gaps regarding the investigated
variables. Therefore, this research aims at the 3. Results
functional role of working memory, visual- Spatial The results of Table 1 show that when the visual-spatial
and processing speed were performed in predicting the memory variable entered into the model, the overall
academic performance of children with specific model explained 40% of the variance of the academic
mathematical learning disorder. performance variable. After performing multiple
regression, the R2 value obtained showed that 48% of
2. Materials and Methods the variance of the total academic performance in
In terms of the purpose of the present study, according students with mathematical learning disabilities was
to the method of data collection, it was a descriptive explained by the variables included in the model.

Table 1. The final stage of linear regression prediction

predictor variables R R? B SEs B t P VIF Es
constant number - - 12/98  0/10 - 6/43 P< 0/001 1/36  0/73
visual-spatial working memory 0/63 0/40 0/55 0/06  0/39 8/07 P<0/001 1/36  0/73
processing speed 0/69 0/48 0/23 0/08  0/13 2[72 P< 0/001 2/19  0/45

4. Discussion and Conclusion

The aim of the present study was the functional role of the environment, increases action speed and auditory
working memory, visual-spatial and processing speed accuracy in children with learning disabilities. It
in predicting the academic performance of children becomes mathematical, which requires more research
with special mathematical learning disabilities. The in these cases.

results showed that there is a positive and significant The results showed that there is a positive and
relationship between working memory and the significant relationship between the visual-spatial
academic performance of students with special memory and the academic performance of students
mathematical learning disabilities. with a specific mathematical learning disorder. These
In explaining the findings of this research, it can be results are consistent with the studies of (Keshavarz &
said that active memory, along with auditory memory Kakavand, 2018; Mammarella et al., 2018 & Nelwan
skills, auditory sequence, auditory perception, visual et al., 2022; Agostini et al, 2022).

memory skills, visual sequence, visual perception, In explaining this research finding, it can be said that
multi-step instructions and mental review technique improving visual-spatial memory requires a series of
by using numbers, letters, words directly and inversely basic skills. These skills are neuropsychological
increases the learning and academic performance of aspects such as active memory, attention, selective
students with learning disabilities. This type of attention and visual ability and spatial visualization of
memory increases verbal learning ability, increases numbers and mathematical symbols. It is possible to
short-term auditory memory, increases auditory acquire these skills through experience, education and
sequence, increases long-term auditory memory, learning. Most children learn these skills
verbal comprehension and understanding, alertness to automatically.

Qazizadeh, F. (2022). The Functional Role of Visual-Spatial Working Memory.... Journal of Learning Disabilities, 12 (1):73-84.
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4. Discussion and Conclusion

The results showed that there is a positive and
significant relationship between the speed of
processing and the academic performance of students
with special mathematical learning disabilities. These
results are consistent with the studies of (Keshavarz &
Kakavand, 2018; Mammarella et al., 2018 & Nelwan
et al., 2022; Agostini et al, 2022).

In explaining this finding, it can be said that the point
concept of brain function has been rejected from the
point of view of functional regionalization. Therefore,
the ability to use the cognitive functions of attention,
memory, selective attention, mental maintenance
during an exercise and promoting these functions in
other parts of the brain are also activated, which makes
all levels of the cerebral cortex have an integrated
function.

Autumn 2022. Vol 12. Issue 1

5. Ethical Considerations

Compliance with ethical guidelines

All ethical principles were 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 leave the study whenever
they wished, and if desired, the research results would
be available to them.
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