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ARTICLEINFO ABSTRACT

Keywords: Background: Research background in students with reading disorders shows that central auditory
Central Auditory processing disorder has a major role in improving this disorder as well as improving auditory
Processing, perception in children. However, less research has been done on the role of computers and computer
Auditory Perception, games in the education and rehabilitation of these children.

Reading, Aims: The present research was conducted with the goal of examining the efficacy of a computer-
Dictation assisted rehabilitation program for central auditory processing disorder on auditory perception and

dictation of students with reading disorder.

Methods: This study was a quasi-experimental study with pre-test, post-test design and follow-up
with a control group. The statistical population of the present study included all students in the second
grade of elementary school who were referred to special centers for learning disabilities in Tehran in
the academic year 2016-2017. To select the sample, using the available sampling method, among the
children who met the inclusion criteria, 36 students were selected by the available method and
randomly assigned to the experimental and control groups. The research instruments were Fisher’s
Auditory Problems Checklist (1976), Dichotic Digit test (2015), Speech in Noise test (2015),
Auditory Perception (Hassanzadeh, 2015) and Dictation tests (Ministry of Education, 2018). In order
to analyze the obtained data, the Repeated Measures ANOVA was used.

Results: The findings showed that there was a significant difference between the experimental group
and the control group in the variables of Auditory Perception and Dictation (p> 0.001). The results
also demonstrated that not only there existed a significant difference between the two groups, but
that the main effect of the time factor was significant for the variables of Auditory Perception and
Dictation (p> 0.001) and there was a significant difference between the mean scores of Auditory
Perception and Dictation variables in the pretest, posttest and follow-up.
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Extended Abstract

Introduction

Reading Disorder or Dyslexia is a neuro-
developmental disorder which, according to DSM-5,
is associated with painful efforts in reading and leads
the afflicted child to experience problems during
reading although he/she enjoys normal Intelligence
Quotient, appropriate education and lacks explicit
sensory  difficulties (American Psychiatry
Association, 2013). Reading Disorder leaves a
significant negative effect on the educational
achievement of students (Huskies and Demiruk,
2016). The prevalence of this disorder varies in
different countries; the studies that have been
conducted in Iran estimate its prevalence to be
between 5 to 10 percent among school-aged children
(Bahari and Hashemi, 2013; Ghorbani, 2014;
Sedaghati et al, 2010). Various etiologies have been
proposed for dyslexia which include a combination of
genetical, psychological and social  factors
(Brandberg et al, 2015; Shaggit, 2016).

One of the common problems that children with
Reading Disorder deal with includes their difficulty
with Auditory Perception. Layas et al (2018) believe
Auditory Perception is the ability to interpret and
recognize the information that reaches our ears. This
skill plays a vital role in our daily lives and is utilized
in almost everything we do. In fact, this skill creates
a bound for us to interact with the outside world and
evokes us to react to the possible threats around us or
enjoy the outside world. However, due to their
difficulties in reading words, children with Reading
Disorder encounter numerous problems in the correct
dictation of words, too (Lerner and Jones, 2014).
Yaghoubi and Nessaei (2019) suggest that traces of
auditory processing problems and problems with
perception, recognition and interpretation of what has
been heard can usually be observed in students who
have problems with writing words. These days, the
necessity to pay due attention to correct writing is felt
more than ever before as this skill is considered very
important in gaining educational, social and
occupational achievements.

Various approaches have been developed so far in
order to treat this disorder in students with dyslexia,
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one of which is a CAPD-based rehabilitation
program. Central Auditory Processing Disorder
(CAPD) involves a disorder in the processing of
auditory information in the Central Nervous System
and the neurological activities that underlie the basis
for  the processing and creation of
electrophysiological potentials for hearing (Charmak
and Musiek, 2013). Presently, the treatment method
for CAPD in Iran starts with the diagnosis of the
disorder in the student, followed by at least once-a-
week treatment sessions at the location of the clinic
where the student with CAPD receives new
instructions to practice until the next session. By far,
no computer-assisted programs had been developed
for people with this disorder to reduce the number of
their clinical visits or speed up the treatment of this
disorder or facilitate the process of their treatment
using computer technologies. Due to the positive and
efficacious results that have been obtained from
computer programs and their global reception, it is
wise to assume that using computer programs in
Farsi-speaking students with CAPD could be
efficacious. Therefore, the present research was
conducted with the goal of examining the efficacy of
a computer-assisted rehabilitation program for
Central Auditory Processing Disorder on Auditory
Perception and Dictation of students with Reading
Disorder.

Method

This study was a quasi-experimental study with pre-
test, post-test design and follow-up with a control
group. The statistical population of the present study
included all students in the second grade of
elementary school who were referred to special
centers for learning disabilities in Tehran in the
academic year 2016-2017. To select the sample, using
the available sampling method, among the children
who met the inclusion criteria, 36 students were
selected by the available method and randomly
assigned to the experimental and control groups. The
inclusion criteria in this study were: 1) being a second
grade elementary school student; 2) having normal
intelligence quotient; 3) having Reading Disorder and
Central Auditory Processing Disorder; and 4) not
having other neuro-developmental disorders. The
exclusion criteria in this study were: 1) lack of
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tendency among the parents to participate in the
study; and 2) not fully completing the treatment
course. In this study, the subjects were randomly
assigned to the experimental and control groups.
Furthermore, the computer-assisted rehabilitation
program for Central Auditory Processing Disorder
was performed by a trained expert and the subjects
were not receiving any other intervention programs
during the course of this study. The following
research instruments were used: (1) Fisher’s Auditory
Problems Checklist (to screen and choose students
who were suspected of having CAPD), (2) Dichotic
Digit Test (to determine the Central Auditory
Nervous System Disorder), (3) Speech in Noise test
(to determine defects in the opposite ear to the cortical
lesion in patients with Central auditory Nervous
System impairments) and (4) Auditory Perception
and Dictation tests for students as dependent
variables.

In the first step, students were assigned to the
experimental and control groups and each subject was
given a specific code. The experimental group
received an intervention based on the computer-
assisted rehabilitation program for Central Auditory
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Processing Disorder but no intervention was given to
the control group. After the period of the intervention
and education had terminated, the above-mentioned
parameters were re-evaluated during the follow-up
stage (one month after the post-test stage).
Furthermore, after examining the premises of
statistical tests (such as Shapiro-Wilk to determine
the normal distribution of data, the Levene test to
determine the homogeneity of variances, M-Box test
to determine the homogeneity of Co-variances and
Mauchly to determine the homogeneity of the matrix
of the Covariance), the Repeated Variance Analysis
was used. The obtained data were analyzed using the
21% version of the SPSS software.

Results

In order to examine the significance of the
differences, the assumptions of the parametric test
were examined. After examining the statistical
premises, the Repeated Variance Analysis was
conducted for the three stages of pretest, posttest and
follow-up in the experimental and control groups, the
results of which are shown below.

Table 1. Repeated Variance Analysis Findings

Variable Factors Source of Change  Sum of Squares  df  Mean of Squares F Significance  Effect Size
Time x Time 2651.48 2 1325.74 18.21 0.001 0.84
Auditory Intra-group Group 331.82 2 165.91 1 0.001 0.40
Perception Error 497.49 68 7.31 22.67 - -
Inter-group Group 1035.43 1 1035.43 6.60 0.015 0.16
Error 5327.19 34 156.68 - - -
Time x Time 516.14 2 258.07 213.66 0.001 0.86
Intra-group Group 39.81 2 19.90 16.48 0.001 0.32
Dictation Error 82.13 68 1.20 - - -
Inter-group Group 437.37 1 437.37 155.02 0.001 0.90
Error 47.96 34 1.41 - - -

Based on Table 4, the main effect of the time factor is
significant for the Auditory Perception and Dictation
variables (p> 0.001); and there is also a significant
difference between the mean scores of Auditory
Perception and Dictation in the pretest, posttest and

the follow-up. Furthermore, the existence of a
significant difference between the mean scores of
Auditory Perception and Dictation at different times
was examined using the Bonferroni test (Table 5).

Table 2. Bonferroni Test Results

Variable Stage | Stage J Mean Difference Standard Error Significance Level
_ ) Pretest Posttest 12.50 0.63 0.001
Auditory Perception Posttest Follow-up 16.06 0.85 0.001
Follow-up 3.56 0.29 0.001
o Pretest Posttest 4.01 0.19 0.001
Dictation Posttest Follow-up 6.94 0.32 0.001
Follow-up 2.94 0.17 0.009
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difference also existed between the pretest and
follow-up stages (p>0.001) as well as the post-test
and the follow-up stages (p> 0.001).

Conclusion

This research was conducted with the purpose of
examining the effectiveness of the Central Auditory
Processing Disorder computer-assisted rehabilitation
program on Auditory Perception and Dictation in
students with Reading Disorder. The results that were
obtained from the analyses of the research data
demonstrated that the Central Auditory Processing
Disorder computer-assisted rehabilitation program
had a positive effect on Auditory Perception and
Dictation of students with Reading Disorder. The
results from this study is congruent with the results
obtained by Muncriff and Wurths (2008), Lu et al
(2010), Yaghoubi and Nessaei (2019) and Ghassemi
et al (2015).

To explain the findings of this study, it can be stated
that through the computer-assisted rehabilitation
program for CAPD and the specialized practices that
were devised and included in it, the research focused
on the students’ Auditory Perception skill in a
purposeful manner which led to the improvement of
the function of Auditory Perception. Another
explanation for these findings is that this computer-
assisted program was devised by a combination of
neuro-cognitive  skills  with  the Information
Technology which excites less active parts of the
brain of the students, causing lasting synaptic changes
in their brains which can rectify cognitive
impairments in this disorder and considerably
alleviate their Auditory Perception problems.

On the other hand, the finding showed that the
computer-assisted rehabilitation program for CAPD
led to the improvement of the students’ function in
Dictation. Congruent with this finding, Yaghoubi and
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Nessaei (2019) stated that usually traces of auditory
processing problems and problems with perception,
recognition and interpretation of what has been heard
can be observed in students who have problems with
writing words. Siadatian, Abedi and Sadeghian
(2015) also state that the improvement of auditory
processing skills plays an important role in the
treatment of Learning Disorder and is actually the
pre-requisite to learning Dictation.

Generally, the research results showed that this
computer-assisted rehabilitation program has a
positive effect on the improvement of Auditory
Perception and Dictation in students with Reading
Disorder. Based on the results of this study, it is
suggested to the experts who work in the field of
Reading Disorder to use this computer-assisted
rehabilitation program in order to improve the
Auditory Perception and Dictation of students so that
they would alleviate the signs of this disorder as much
as possible.
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