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Revised: 2022/05/22 Background and Aim: Reading disorder is the most common
Accepted:2022/08/22 learning disorder that accounts for the largest number of special
education services and specialized intervention programs. The overall
purpose of this study was to determine the effectiveness of educational
interventions in listening cognitive games on phonological awareness
of dyslexic children Research.

Methods: Five students with reading disorders in the first grade of
elementary school from a clinic under the supervision of Yazd
Education were selected as participants in the study. The research
design was a single subject of multi-line design with different
subjects.

To diagnose reading disorder, phonological awareness test and
revised Wechsler children's 1Q scale were used. The required data
were collected in different baseline conditions, intervention, and
follow-up. In the case of experimental intervention, each subject
received at least twelve sessions of effectiveness of listening cognitive
games training on the vocabulary of dyslexic children for 45-60
minutes, but in the baseline and follow-up conditions, none of them
received cognitive games training. They did not receive phonological
hearing from dyslexic children. Comparison of subjects' performance
in baseline, intervention and follow-up conditions showed that direct
instruction in listening cognitive games had a positive effect on the
vocabulary of reading dyslexic children of all five subjects and this
learning remained stable over time.

Conclusion: The effectiveness of teaching cognitive listening games
has a positive effect on the phonology of dyslexic children in primary
school and increases their reading skills.
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Extended Abstract
Introduction

Reading is a continuation of the language
development process, and since the
language development process may be
disturbed, reading is sometimes associated
with difficulties (Dadsetan, 2007). The
definition of dyslexia, according to the
Diagnostic and Statistical Manual of
Mental Disorders, fifth edition, takes into
account reading progress below the
expected level based on the child's age,
education, and intelligence. This disorder
significantly impedes academic success or
daily activities that require reading
(American Psychiatric Association, 2013).
Phonological awareness plays an important
role in reading learning (11) and is the best
predictor of a child's reading success or
failure (Mora et al., 2015). Phonological
awareness is a term that refers to a person's
knowledge of the sound structure of spoken
language. Children who understand that
speech sounds represent the letters used in
reading and writing generally read more
easily than children who do not (Lings and
Spelan, 2005). In this area, considerable
research has been conducted on the
relationship between phonological
awareness and reading skills. Studies by
Ramus and Ahissar (2012), Rasta Tannock
(2016) and Tibi and Kirby (2018) showed
that children with reading difficulties have
deficits in decoding, spatial visualization,
different  phoneme  extraction  and
phonological awareness. They suggested
that children with dyslexia have deficits in
phonological processing and
comprehension that may be due to
insufficient cognitive resources rather than
incomplete phonological representations.
Therefore, according to the importance of
phonological awareness in the listening
comprehension of students with learning
disabilities and the study of the relationship
between phonological awareness and
reading abilities, there is a research gap in
the field of dyslexic children. The aim of
this study was to investigate the
effectiveness of auditory cognitive game

training on phonological awareness in
children with dyslexia.

Review Tools and Methods

The present study was of an experimental
type and a single-subject, multiple-baseline
across-subjects design was used. The
subjects of the present study, five students
with dyslexia in the first grade of primary
school, were selected from a clinic under
the supervision of education in Yazd(Iran).
At the beginning of the school year (2021-
2022), all five subjects were studied in the
first grade. Their average age was seven
years. Criteria for participation in the study
included normal intelligence, a diagnosis of
dyslexia, phonological awareness deficit,
monolingualism, no significant sensory
(visual and auditory) and movement
disorders, no history of failure, and no
pronunciation problem at baseline. To this
end, several evaluations were carried out.
These assessments incorporated the
implementation of the revised Wechsler
Intelligence Scale for Children, the
Phonological Awareness Test, the Medical
History Collection Form, and the
examination of student health records at the
school. The examination was conducted in
one of the Education Clinics in Yazd (Iran).
The required data were obtained with the
help of the test. The implementation of this
investigation consisted of three different
conditions: Baseline, Intervention, and
Follow-up. In the baseline condition, none
of the subjects received direct phonological
awareness training. In the educational
intervention conditions, each subject
received direct phonological awareness
training from the researcher. The training
sessions were designed to teach the basic
skills of phonological awareness based on
the basic principles of the direct teaching
approach. The intervention program for
each subject began with training in
identifying the initial and final phonemes of
words. After learning this skill, further
skills on phonemic composition and
phonemic segmentation were taught. The
weekly educational intervention was
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conducted in two sessions on two different
days. The duration of each session ranged
from 60 to 45 minutes.

Results

In the present study, clinical significance
was applied for data analysis. To objectify
the rate of improvement of treatment goals,
the percentage improvement formula was
used. In the baseline conditions, subjects 5,
4, 3, 2, and 1had average correct responses
of 36, 37, 42, 35, and 30, respectively, but
in the experimental intervention conditions,
which included 12 auditory cognitive
training  sessions  for  phonological
awareness games , this average increased to
84, 88, 85, 77 and 73 (Table 2). Visual
analysis of Figure 1 revealed that the level
of the subjects' performance curve changed
relatively significantly at the start of the
educational intervention. Observing the
general direction and shape of this subject's
performance curve showed that the slope of
his performance increased under the
conditions of the educational intervention.
Therefore, the result of the visual analysis
showed that the formation of auditory
cognitive  games on  phonological
awareness increased the reading skills of
the subjects (Cooper, Heron and Howard,
2007). The result of the PND calculation
indicated that this index for the subjects was
approximately 80-85%, which means that
the subject performed better in the
educational intervention sessions than
his/her highest performance in the baseline
conditions. The present result confirmed
the result obtained from the visual analysis.

Discussion

The results of this study showed that
teaching auditory cognitive games to
dyslexic students increased reading skills in
all five subjects. The results of the effect
size calculation also confirmed the above
conclusion. In addition, the results of the
visual analysis showed that the learning
reading skills of all five subjects remained
stable in the follow-up phase, because the
comparison between the performance of the

subjects in the follow-up condition and the
condition of educational intervention
demonstrated that the performance level of
none of them decreased in the follow-up

phase.
Several studies have highlighted a strong
relationship between phonological

awareness and reading learning. In this
regard, Dastjerdi Kazemi and Soleimani
(2004) showed that phonological awareness
is one of the most important components of
reading skill through a review of the
theoretical and research literature on
phonological awareness. The results of
Meshkani, Nouri, Lotfi, and Ebadaniya
(2016), Moura et al. (2015), and Aravena et
al. (2016) found that phonological
awareness is a significant predictor of
reading accuracy, naming speed, and
reading fluency (Meshkhani et al., 2016).

Conclusion

From what has been said, it is clear that
there is a close relationship between
reading and phonological awareness as
cognitive factors that affect reading ability,
and that rehabilitation of phonological
awareness and reading can have a
significant impact on improving dyslexia.
Considering the above points and the
importance of the topic, study and
awareness of factors affecting reading,
diagnosis and timely identification of
dyslexic students, it seems necessary to take
the necessary measures to address and
improve the mental health of schools and
students and increase the improvement of
academic performance of this group of
students.

Ethical Considerations

Compliance with ethical guidelines All
subjects answered the questionnaires with
complete satisfaction
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