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Background and Purpose: Dyslexia is a specific learning disorder that could lead to academic and
behavioral problems in students and has a very high prevalence in schools. The aim of this study was
to investigate the effectiveness of sensory integration-based therapy on auditory memory and
auditory sensitivity of students with dyslexia.

Method: This was an applied quasi-experimental study with pretest-posttest-follow-up and a control
group design. The statistical population of this study included all 7-12 year old children with dyslexia
refered to psychology and counseling centers and psychiatric clinics in Tehran in 2020-21, From
wich 30 students were selected by purposeful sampling method and were randomly assigned to the
experimental and the control groups. The experimental group received the sensory integration-based
therapy for eight 90-minutes-sessions. The instruments used in the study included the auditory
memory subtest of the n-back working memory computer training task, and a revised version of the
Wepman auditory discrimination test. Data were analyzed by the one-way repeated measures analysis
of covariance in the SPSS statistics-26 software.

Results: The results showed that the sensory integration-based treatment had a significant effect on
auditory memory and auditory sensitivity in the experimental group, and the effectiveness of this
program was maintained in one month follow-up (p <0.001).

Conclusion: Based on the findings of this study, it can be concluded that the sensory integration
program with an emphasis on auditory memory and auditory sensitivity is effective in the treatment
of dyslexia.
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Introduction

Learning disabilities (special learning disorders) are
neurodevelopmental disorders of biological origin and can be
associated with cognitive and behavioral problems (1).
Children with this disorder, despite being in the proper
educational environment, as well as the lack of obvious
biological lesions and acute social and psychological problems,
are not able to learn in special fields (such as reading) (5).
Dyslexia is a combination of problems that affect the learning
process in one or more areas, including reading, writing, and
spelling (6). Almost 80% of children with special learning
disabilities have problems in reading (8). This disorder may be
associated with problems in auditory memory fields (9). The
defect in auditory memory can disturb the child's ability to
remember the sound of letters and combine sounds to build
words.

Researchers believe that auditory memory has an effective
role in dyslexia (12 and 13). Moreover, they believe that there
is a strong relationship between reading and auditory sensitivity
(14) and children with special learning disorders have problems
in the field of auditory sensitivity (15 and 16). Considering the
extent of damage and secondary complications of dyslexia,
different therapeutic patterns can be used, one of which is
sensory integration-based therapy. The sensory integration-
based therapy, due to the involvement of the child’s senses by
playing game-themed assignments, leads to the coordination of
different senses and ultimately improves sensing accuracy (17).
Many studies have shown that the sensory integration-based
therapy improves reading performance in students with
learning disabilities (18 and 19). This effect can also be applied
through an effect on auditory memory (20 and 21) and auditory
sensitivity (15 and 20). Therefore, this study aimed to
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investigate the effectiveness of sensory integration therapy on
auditory memory and auditory sensitivity in students with
dyslexia.

Method

This was an applied quasi-experimental study with pretest-
posttest-follow-up and a control group design. The statistical
population of this study included all 7-12 year old children with
dyslexia refered to psychology and counseling centers and
psychiatric clinics in Tehran in 2020-21, From which 30
students were selected by purposeful sampling method and
randomly assigned to the experimental (n=15) and the control
(n=15) groups. The inclusion criteria included: accurate
diagnosis of dyslexia by a clinical psychologist, lack of intake
of sensory integration training in the past year, having an 1Q
between 85 and 130 ( Based on the intelligence test in the
treatment center) and informed consent of children and their
parents. Exclusion criteria included any other obvious disorder
other than dyslexia that can be considered as the main diagnosis
and being absent for more than three sessions in intervention
sessions. The experimental group received eight 90-minute-
weekly sessions of sensory integration training, while the
control group received interventions irrelevant to the dependent
variables. The instruments used in the study included the
Auditory Memory subtest of the N-back working memory
computer training task (23), and a revised version of the
Wepman Auditory Discrimination Test (25). Data were
analyzed by the one-way repeated measures analysis of
covariance (RMANCOVA) in the SPSS statistics-26 software.

Results

Mean and standard deviation of pre-test- post-test and follow-
up scores of research variables in the experimental and control
groups are presented in Table 1.

Table 1: Indicators describing pre-test and post-test scores in the experimental and control groups

variables stages groups Mean SD SH-W P
pretest experimental 12.40 2.58 0.963 0.736
control 12.01 2.10 0.965 0.784
. experimental 47.60 4.70 0.954 0.587
Auditory memory posttest control 13.06 1.70 0.894 0.076
Follow up Experimental 48.80 4.81 0.970 0.853
control 13.53 1.45 0.922 0.210
pretest experimental 22.06 2.54 0.965 0.771
control 22.26 2.37 0.888 0.063
. s experimental 34.93 2.40 0.913 0.152
Auditory sensitivity posttest control 2240 202 0926 0238
Follow up experimental 35.46 2.32 0.850 0.017
control 21.73 2.71 0.942 0.409

According to Table 1, the post-test scores of participants have
increased in auditory sensitivity and auditory memory
variables. Also, there was no significant difference between the
follow up and the post-test stages in these variables.
RMANCOVA was used to further investigate these differences.
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The effect of the group was significant on the combination of
auditory sensitivity (F1,27 = 324.615, n2 =0.923, p <0.001) and
auditory memory (Fi27 = 741.340, n 2 =0.965, p <0.001) in
students with dyslexia, thus the intervention has had a
significant effect on increasing the auditory sensitivity and
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auditory memory of these students. Also, the effect of group
was significant over time on the combination of (F127 = 14.075,
n 2 =0.343, p =0.001) and auditory memory (F127 = 8.473, n
=0.239, p =0.007) in students with dyslexia. Moreover, the
effect of time was significant on the combination of the
auditory memory variable (F1.27 = 4.851, n2=0.036, p <0.007).
The results of the Bonferroni correction showed that in the
experimental group, the corrected mean scores of auditory
sensitivity in the follow-up stage (35.525) significantly
increased compared to the corrected mean scores in the post-
test stage (34.981) (P = 0.02). Also, in the experimental group,
the corrected mean scores of auditory sensitivity in the follow-
up stage (48.87-) significantly increased compared to the
corrected mean scores in the post-test stage (47.659) (P = 0.02).
Thus, the intervention has also had a significant effect on
increasing the auditory sensitivity and auditory memory of
students with dyaslexia in the follow up stage.

Conclusion
This study aimed to investigate the effectiveness of sensory
integration therapy on auditory memory and auditory
sensitivity in students with dyslexia. The results showed that
sensory integration therapy has a significant effect on
increasing the auditory memory of students with dyslexia. This
finding is in line with other studies (20, 21) which believe that
active auditory memory, which is a basis for thinking and
learning, has a significant role in dyslexia. The results also
showed that sensory integration therapy has a significant effect
on increasing the auditory memory of students with dyslexia.
This finding is in line with other studies (20, 15) which believe
that sensory integration therapy can effect auditory sensitivity
of children.

Meanwhile, it can be concluded that sensory integration
means receiving and processing information from seven senses
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(motion, touch, pressure, vision, hearing, taste, and olfactory),
and so with the coordination of the eye and hand , The motor
control of visual and spatial perception, visual motor capability,
and the orientation ability, which were the main axis of this
treatment, it can affect the ability to read and spell. Also, in the
present study, sensory integration exercises improved sensory
processes such as auditory sensitivity, by stimulating the
sensory-motor part of the brain. Therefore, the interventional
program can be used as part of the dyslexia treatment process.

It should be noted that the diagnosis of dyslexia in this study
was only based on academic records of children in the training
center, so generalization of the results must be made cautiously.
Extensive studies with different diagnostic tools and on
different sample groups can increase the accuracy of the results.
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4. Sensory integration-based therapy 1. Information processing index
5. Aires 2. Auditory sensitivity test
3. Wepman
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2. Repeated measures
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1. Study skills training program
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