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[T This study aimed to compare the reaction time and visual memory in students with SLD and
normal students.

This research was conducted using a causal-comparative method. Using causal-comparative
method, the samples were selected through cluster sampling i.e. 15 students with reading learning dis-
ability, and 15 students with learning disability in mathematics and 15 normal students. The instruments
were Kim-Carrad visual memory test and reaction time tester system. The obtained data were analyzed
using MANOVA and SPSS software.

IS Results showed that there was a significant relationship between SLD students with the rate of
error in visual memory test and duration of reaction to stimuli (P<0.05); the results of this study showed
that the performance of SLD students’ memory is lower than that of normal children.

Also, there was a significant difference between the reading of students with reading learning
disability, and students with learning disability in mathematics and normal students.
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lems, such as weakness in executive functions, attention
(Geary, 2010; Karamali Esmaili et al., 2017; McCloskey,
Perkins, & Van Divner, 2008; Moura, Simdes & Pereira,
2014; Varvara, Varuzza, Padovano Sorrentino, Vicari &
Menghini, 2014), visual and auditory memory, and motor
coordination, perceiving the role of context and informa-
tion processing and have poor working memory. One of
the variables that influence the improvement of children’s
processing speed with learning disabilities is reaction time.
Studies have shown that reaction time is positively and sig-
nificantly correlated with reviewing speed, increased visual

Extended Abstract

1. Introduction

ne of the issues that have been considered
by researchers in recent decades is learn-
ing disability. Learning disabilities are
disorders that affect the ability to under-
stand or use written or spoken language,
mathematical calculation, motor coordination, or attention.
Among the factors that are significantly associated with

learning disorders, memory, processing speed, and atten-
tion, respectively, play a significant role in explaining these
disorders. Students with learning disabilities show prob-
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memory capacity, and improved selective attention (Boot,
Kramer, Simons, Fabiani & Gratton, 2008; Dye, Shawn
Green & Bavelier, 2009). Reaction time and visual memory
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are like the gears of a machine. They facilitate its move-
ment and are interconnected so that a defect in each can
be caused or influenced by the other. Because most previ-
ous studies have not specifically considered reaction time
in learning disorders, this study was done to evaluate the
neuropsychological functioning deficits in children with
specific learning disabilities.

2. Method

This research is causal-comparative in terms of method.
Population, sample, and sampling method: The statistical
population of this study was the fourth-grade female stu-
dents with learning disabilities (reading and mathematics)
in Qom. Three groups of 15 students (15 normal students,
15 students with learning disabilities, and 15 students with
math learning disabilities) were selected from two educa-
tional areas of Qom using the multi-stage cluster random
sampling method. Students with learning disabilities were
selected from students referring to learning disability cen-
ters. Inclusion criteria were having normal IQ measured by
the Raven IQ test and the diagnosis of disabilities in read-
ing and math by the Math and Reading Disorder Diagnostic
Test. Exclusion criteria included participation in training
and rehabilitation programs, having a comorbid disorder,
taking medication, and unwillingness to cooperate.

The research instruments included the Raven IQ test to
measure mental development, Kim-Carrad Memory Meter
to measure visual memory, Key Math Mathematics Test to
diagnose math disorder, Reading Disorder Test to diagnose
the reading disorder, and finally, Reaction Time Measure-
ment Device to record reaction time.

Procedure

for data collection, after coordination with the learning
disabilities centers, the identification of students with read-
ing and math disorders, and obtaining the consent of their
parents to participate in the study, students were assigned to
groups by the diagnosis made. Then, visual memory and re-
action time data were obtained from three groups and ana-

lyzed using Multivariate Analysis of Variance (MANOVA).
3. Results

Participants were selected from fourth-grade female el-
ementary school students in Qom by multi-stage cluster
random sampling. The mean age of the group with math
learning disorder was 10 years and 5 months, the group
with reading disorder aged 10 years and 4 months, and the
normal group aged 10 years and 2 months. There was a
significant difference between the normal, reading disorder,
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and math learning disorder groups in terms of simple, selec-
tive reaction time, and there was no significant difference
between the normal, reading disorder, and math learning
disorder groups in terms of reaction time to visual stimuli.
LSD post hoc test was used to find the differences in pat-
terns. The results revealed a significant difference between
the normal and math learning disorder groups in simple
reaction time (P<0.05). Also, there was a significant differ-
ence between the normal and reading disorder groups in
simple reaction time to visual stimuli (P<0.05). In addition,
there was a significant difference between the normal and
math disorder groups in selective reaction time (P<0.01),
and a significant difference was found between the normal
and reading disorder groups in reaction to selective stimuli
(P<0.01). There was also a significant difference between
the reading disorder and math groups and the normal group
in visual memory. Examining the results of the total mem-
ory scores of the three groups also showed a significant dif-
ference between the normal group and the reading disorder
group (P<0.05), but no significant difference was found be-
tween math learning and reading disorder groups.

4. Discussion and Conclusion

this study was done to compare visual memory and re-
action time in students with reading and math learning
disorders and normal students. The findings indicated a
significant difference between the three groups in visual
memory. These findings are consistent with those of (Mam-
marella, Caviola, Cornoldi & Lucangeli, 2013; Chun &
Johnson, 2011; Mazzocco & Hanich, 2010; Lee Swanson
& Jerman, 2006). Furthermore, among the factors that were
significantly associated with learning disorders, memory,
processing speed, and attention, respectively, played a ma-
jor role in explaining learning disorders. The present study
revealed a significant difference in reaction time of children
with learning disabilities and normal ones and because the
reaction time depends on the processing speed and atten-
tion, these findings are consistent with the findings of some
studies (Mclean & Hictch, 2001; van der Sluis, de Jong
& van der Leij, 2004). These findings support the hypoth-
esis of minor brain damage or disorder, which is one of the
hypotheses about the cause of learning disabilities. Lack of
proper and coordinated brain functioning leads to delayed
reaction and ultimately prolongs and increases the reaction
time. This hypothesis can even justify the low capacity of
visual memory in individuals with learning disabilities be-
cause impaired brain function leads to processing defects
and problems; as a result, impaired brain function prevents
integrated processing, and the individual experiences learn-
ing difficulty. The present study was limited to female stu-
dents in Qom and was conducted only among fourth-grade
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elementary students, which can influence the generaliz-
ability of the findings. Future studies are recommended to
replicate this study on male students and also students of
other grades.
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