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Abstract

Background and Aim: Reading is not only a
fundamental skill in learning but also an imp-
ortant channel in dealing with the outside world.
However, hearing impairment affects linguistic
growth, including speaking and reading; deve-
lopment of understanding; and academic achi-
evement. The purpose of this study was to inv-
estigate the effect of phonological awareness
training on improving phonological reading and
awareness in primary school children with hea-
ring impairment.

Methods: The present study has a quasi-experi-
mental design. The research was conducted as
pretest, intervention and posttest. A total of 20
children with moderate to severe hearing loss
were enrolled in the experimental group and 20
subjects in another group as the control. Rea-
ding and dyslexia test (NEMA) was used to ass-
ess reading improvement and phonological awa-
reness was assessed by the phonological aware-
ness questionnaire. The data normality was che-
cked by Kolmogorov-Smirnov test and non-
parametric Wilcoxon and Mann-Whitney U test
were used to evaluate non-parametric data.
Results: Based on the results, after teaching the
phonological awareness strategies to the experi-
mental group, their reading and phonological
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awareness scores increased significantly higher
than the control group (p<0.05). Also the results
show higher phonological awareness scores in
girls.

Conclusion: The results of this study showed
that improvement of phonological awareness in
children with hearing loss can improve and res-
olve their reading performance and problems.
Keywords: Phonological awareness; reading
skills; hearing impairment
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Introduction

Reading is one of the most important skills in
modern societies. However, dyslexia accounts
for approximately 5-17% of children’s problems
and is the most common form of learning imp-
airment [1]. Generally, the weakness in reading
skills can be seen in all academic failures [2].
Dyslexia is described as a specific learning dis-
order originates from a psychological neurology
and is characterized by problems in the proper
recognition of words, spelling, and decoding
ability. These problems lead to defects in other
cognitive abilities [3]. People with difficulty in
reading have problems in their most academic
courses. In addition, the negative impact of this
disorder is not limited to educational affairs, but
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extends to low self-esteem, anxiety, depression
and tendency to antisocial and destructive beha-
viors. However, when these problems are acc-
ompanied with another problem, such as hearing
impairment, they will have more destructive
effects [4].

It is generally believed that the difficulty in rea-
ding is related to the lower levels of neuropsy-
chological performance and the factors of mul-
tiple impairments [1]. Recently, many studies
emphasize the role of phonological awareness in
reading. For example, Ramus et al. suggested
that dyslexic children are defective in pho-
nological, visual, auditory and cognitive skills,
even phonological problems may be due to the
more fundamental defects of the basic perce-
ption mechanisms which is responsible for pro-
cessing time-sensitive information. They stated
that phonological awareness skills include iden-
tification, naming, decomposition, composition,
deletion, substitution, and phonological reversal
[5]. Seki et al. defined phonological awareness
the knowledge the sounds of the word builder,
and one can divide one word into several pho-
neme, syllable, and intra-syllable units. There-
fore, there can be at least three phonological
awareness problems in dyslexic children: pho-
nological awareness, syllabic consciousness,
intra-syllable unit’s consciousness [6]. In a stu-
dy by Leikin and Zur Hagit, the results showed
that dyslexic people have good spontaneous
knowledge, but their phonological processing is
delayed. They found out that phonological pro-
cessing and mere awareness would play a key
role in decoding words. Their dysfunctions are
inadequate awareness of their defects in inferio-
rity knowledge and phonological problems [7].
Also, studies by Di filippo et al. showed that
children with difficulty in reading were less lik-
ely to be tested in a fast-titled auto test, which is
one of the phonological awareness assignments
[8].

In Iran, studies have also been conducted on the
significant role of phonological awareness in
reading skills. For example, Soleimani's resea-
rch findings showed that syllabic and intracu-
rricular skills exist both in preschool and pri-
mary school children, but, phonological aware-
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ness skills were observed only in children who
received formal instruction in reading, and not
in preschool children [9]. Studies have also been
conducted to prove the effectiveness of phono-
logical awareness training on improving reading
skills. For example, Habibi-Kaleybar et al. sho-
wed that both phonological awareness and men-
tal rotation would significantly improve reading
performance in dyslexic children [10]. However,
there is no research on the effectiveness of these
trainings on the reading skills of children with
hearing impairment. One of the issues discussed
in hearing impaired children is how phonolo-
gical information is acquired in these children.
In other words, what prohibits hearing loss from
full reading and writing acquisition is a flaw in
phonological processing of the written words.
The permanent lack of auditory stimulation sig-
nificantly interferes with the internalization of
precise representations of spoken words (which
is the expression of spoken words), including
the growth of awareness of the phonological
structure of those words [11]. Phonological
awareness skills grow less well in the hearing
impaired than normal children, and phonolo-
gical awareness in hearing impaired students
may be less specialized, due to the inability of
the hearing impaired child to understand all the
phonetic distinctions heard by the hearing att-
endant [12].

Considering the importance of reading skill in
deaf and hearing impaired children, it is imp-
ortant to use methods that can improve the read-
ing skills of these people. Regarding the lack of
studies in this field and in order to evaluate the
proper methods for improving the reading skills
of deaf and hearing impaired children, this study
aimed to evaluate the effectiveness of phonolo-
gical awareness training on improving reading
skills in children with hearing impairment.

Methods

The present study was a quasi-experimental
study with pretest and posttest and control group.
This study was carried out to evaluate the effect
of phonological awareness training on impro-
vement of reading performance in primary
school children with hearing impairment in
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Bahare  Table 1. Group phonological awareness training sessions
stan
City, Session  Topic Purpose
Tehran
Provinc 1 Play with letters Familiarity with words that are similar to the first and last letters
?I_’h Iran. 2 Play with letters Make a meaningful word with alphabets
e

3 Play with letters
4 Play with the word
5 Play with the word

6 Play with the word

Write ten names, the first is "'S"
Find meaningful words from table of letters to coincide
Find different words in each row with five words

Separating the chain of words

7 Play with phonemes  Finding the segments that differ from the rest in each row is six parts
8 Play with phonemes  Add a section and make a meaningful word to the written section

9 Play with phonemes  Make a meaningful word from the table to the coins

10 Play with phonemes ~ Write a few meaningful words with a specific section

study population comprised all 65 primary sch-
ool children with hearing impairment in Bahare-
stan City. A random sampling method was used
to enroll 40 subjects. 20 subjects were assigned
in the intervention group (11 boys and 9 girls)

and 20 in the control group (11 boys and 9 girls).

The study subjects should have completed the
first grade without history of psychosis or int-
ellectual deficits. The instruments used in this
research were phonological awareness test [13]
and facial reading test [14]. The phonological
awareness test has 10 subscales. In each sub-
scale, two to three words are given. First, the
subject is trained on how to do each section.
Then the images of that section are presented to
the subject. If the respondent answers the requ-
ested item, he will receive a score of 1, and if he
or she does not respond or gives an incorrect
answer, the score will be 0. The Cronbach a
coefficient of phonological awareness test is
98% [13]. In the reading test, the subscales used
in the dyslexic test included reading test,
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comprehension test, word chain test, word
compreension test, rhyme test, vouchers test,
nonsense meaning reading test, image naming
test, letter sign test, and a test of the sign of
words, which is described below. The test was
conducted on 1614 students (770 male and 844
female students) in five educational districts in
Tehran, Sanandaj, and Tabriz. The a coefficient
of reading and dyslexia was obtained as 81%
[14]. After selecting students, they were taken
phonological reading and knowledge tests and
then the experimental group received 10 ses-
sions of phonological awareness group training
and the control group did not receive any tra-
ining. The phonological awareness training inc-
ludes skills such as recognizing words with the
same initial voice or the same ending voice, as
well as phonemic and syllabic discovery. The
content of the sessions is briefly summarized in
Table 1. It should be noted that success was
considered in the whole reading not in each
section separately. After completing the phono-
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Table 2. Mean (standard deviation) scores of the phonological awareness and reading tests in
hearing-impaired boys and girls of the experimental group before and after phonological

awareness training

Mean (SD) scores in boys (n=11)

Mean (SD) scores in girls (n=9)

*

*

Before After p Before After p
Syllable fragmentation 4.7 (0.90) 8.33(0.67)  <0.001 5.51(1.03) 31.5(2.1) <0.001
Congenital Diagnosis 5.6 (0.92) 8.84 (0.60)  <0.001 5.44(0.82) 8.6(0.67) <0.001
Rhyme detection 57 (0.90) 9.16 (0.60)  <0.001 6.13(0.29) 9.2(0.19)  <0.001
Phoneme composition 5.1(1.42) 8.90(0.70)  <0.001 5.60(0.92) 8.7(0.78) <0.001
Detect words with initial phonemes 5.2 (1) 8.84(0.75) <0.001 5(0.63) 8.8(0.60) <0.001
Detecting words with ending phoneme 5.6 (1.02) 9.09 (0.70)  <0.001 537(1.12) 89(0.70) <0.001
Phoneme fragmentation 5.09 (0.70) 8.73(0.46)  <0.001 5.15(0.75) 8.9(0.70)  <0.001
Naming and deleting the final phoneme 5.09 (1.34)  8.71(0.78) <0.001 6.12 (0.75)  9.09 (0.53) <0.001
Middle phoneme removal 5.9(1.12) 8.25(0.64)  <0.001 5.21(0.46) 85(0.68) <0.001
Naming and removing phonemes 5.5 (0.68) 8.51(0.52) <0.001 558(0.82) 8.9(0.70) <0.001
Reading test 17.71 (4.42) 21.01 (4.60) <0.001 17.63(5.84) 20.6 (3.8)  <0.001

*Wilcoxon test

logical awareness training sessions, the subjects
of both groups received the reading and phono-
logical knowledge test and the results were
recorded and analyzed by Mann-Whitney U test
and Wilcoxon test in SPSS 19.

Results

The results of phonological reading and pho-
nological awareness tests are presented in
Table 2. Based on the results, with regard to
phonological awareness, the average score of
all subscales in the posttest increased and the

results of the Wilcoxon test show that this inc-
rease is statistically significant (p<0.001). Also
Table 3 shows that total score of phonological
awareness test of the experimental group in
posttest has increased compared to pretest sco-
res. The mean (SD) score test before interven-
tion was 54.51 (3.92) that increased to 87.73
(2.33) in the posttest. According to the Wil-
coxon test results, this increase was statistically
significant (p<0.001). While in the control gro-
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up, the total score of phonological awareness
test in posttest was not significantly increased.
The mean (SD) score of the test before the
intervention was 56.73 (3.6), which after the
test increased to 57.74 (2.50), but according to
the Wilcoxon test results, this increase was
not statistically significant (p>0.05). Also this
study aimed to investigate the effectiveness
of phonological awareness training on improv-
ing reading skills in hearing impaired students.
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Table 3. Mean (standard deviation) of total scores of the phonological awareness and reading tests in
the experimental and control groups before and after phonological awareness training

Mean (SD) scores in experimental group (n=20)

Mean (SD) scores in control group (n=20)

Test Before After p” Before After p*
Phonological awareness  54.51 (3.9) 87.82 (2.3) <0.001 56.73 (3.6) 57.74 (2.5) >0.05
Reading 17.35 (4.9) 20.83 (4.6) <0.001 16.45 (3.4) 16.82 (4.1) >0.05

*Wilcoxon test

As shown in Table 4, reading scores increased
in the experimental group in the posttest
as compared to the pretest results. The pretest
reading skill score in the experimental group
was 17.35 and in the post-test it was 20.83.
The results of the Wilcoxon test also showed
that this increase was statistically significant
(p<0.001). However, reading scores in the con-
trol group in the posttest were not significantly
different from the pretest scores. The pretest
score of reading skills in the experimental group
was 16.45 and 16.22 in the experimental group
and the results of the Wilcoxon test showed that
this increase was not statistically significant
(p>0.05).

Table 4 also presents that the outcome of pho-
nological awareness training to girls’ phono-
logical awareness (89.83) was more than boys
(85.75). According to the results of Mann-Whi-
tney U test, this increase is statistically signi-
ficant (p<0.05). Also, the results of this Table
show that boys' posttest score (21.81) is more
than girls (19.01) in reading test, but according
to the results of Mann-Whitney U test this

difference is not statistically significant.

Discussion

The purpose of this study was to evaluate the
effectiveness of phonological awareness skills
training on reading skills and phonological awa-

Table 4. Mean (standard deviation) of score improvement in boys and girls of both
experimental and control groups after phonological awareness training

Mean (SD) score improvement in

experimental group

Mean (SD) score improvement in
control group

Test Boys (n=11) Girls(n=9) p Boys (n=11) Girls(n=9) p
Phonological awareness  21.44 25.64 <0.001 4.06 4.76 <0.19
Reading 4.96 2.89 <0.03 0.95 0.71 <0.11
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reness of children with hearing impairment.
The results of this study show that phonological
awareness training improves the reading and
phonological awareness of children with hearing
impairment. These findings are consistent with
the research by Ramus et al. and Soleimani, rep-
orting that phonological awareness is influential
in reading skills [5,9]. The results of this study
are also consistent with Habibi-Kaleybar et al.
research, reporting that phonological awareness
training has an impact on the reading skills of
children with dyslexia [10]. To explain the res-
ults of our study, one of the phases of the word
recognition is identification of the word’s letters
and sounds. As long as the child cannot properly
recognize and read the word in terms of its
appearance, he or she will never be able to
reach the level of understanding and meaning of
the word, because in the first stage it is difficult
to read the word itself [15]. Understanding the

Aud Vestib Res (2018);27(4):208-214.
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letters in any language is an essential require-
ment for reading. Therefore, the acquisition and
use of such knowledge in the cognitive structure
of a person helps him in reading accurately and
quickly, also a small amount of phoneme struc-
ture can increase the errors and reduce reading
speed, and mental reading can be difficult [15].
In perceptual dysfunction, the child attempts to
find the relationship between the shape, letters,
and sound of the concept each time, and since
this relationship has not been completely for-
med, the reading becomes interrupted [16] and
the child makes mistakes. Several problems,
such as fast reading, interruptions, and hang on
the words, affect the speed and fluidity of
reading [17]. In linguistic dysfunction, the nor-
mal procedure fails to recognize the form of the
word to then transform it into sound and mea-
ning. Thus, the phonological awareness training
approach aims at helping children to recognize
the appearance of the word and raise their
level of phonological awareness. This training
will ultimately lead to the correct reading of
the word. In fact, it seems that the use of
phonological awareness with the ability to iden-
tify words sounds is an essential skill for the

http://avr.tums.ac.ir
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development of spelling through understanding
the spoken language units of the phoneme and
syllables as well as making a meaningful and
correct connection between words and sounds.
Also, sound awareness helps the child to corr-
ectly classify spoken words and then write them
down [17]. AIll of these issues indicate the
importance of identifying problems in the pho-
nological awareness of children with hearing
impairment and implementing timely interven-
tion programs. Phonological awareness allows
the individual to manipulate the phonological
components of the language and thereby convert
the phoneme into a text and understand the
meaning of the text [18]. Accordingly, the acqu-
isition and use of such knowledge in the per-
son's cognitive structure helps him or her to read
correctly and promptly [18]. Phonological awa-
reness skills are a strong predictor of reading
skills, and it is even said that this skill is stron-
ger in predicting reading skills than intelligence,
vocabulary, and listening comprehension [19].

Another finding of this study was the effective-
ness of phonological awareness training on pho-
nological awareness of students with hearing
impairment. It should be said that phonological
awareness can be improved by improving the
accuracy and subsequent improvement of pho-
nological awareness by increasing student awa-
reness of letters and sounds, syllables, commu-
nication between phrases and sounds, recogni-
zing first letters, middle and end words, pho-

neme combinations, and phonemic manipulation.

In fact, phonological awareness is the ability to
hear and manipulate the smallest unit of sound
in a language, and is the key to learning to read
for children. Therefore, the training of phonolo-
gical awareness increases the phonological awa-
reness skill, and one can gain knowledge about
the structure of voice and phonological speech,
which in turn results in improved reading skills
[20]. The vocabulary awareness training used in
this study includes a task that is quantifiable
in the phonological awareness test, so training
these skills can improve phonological awareness
in these children.

We also found that phonological awareness trai-
ning is more effective on phonological aware-
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ness of girls than boys. The results of this study
are consistent with the research by Moura et al.,
which showed that phonological awareness trai-
ning has a greater effect on girls than boys [21].
Also, the results of Chipere's research showed
that phonological awareness is generally better
in girls than boys. The results of these studies
show that the increase in phonological aware-
ness skills in girls is easier than boys [22]. In
explaining the results, we can point out the
overall superiority of girls in verbal intelligence
compared to boys. This superiority, which is
rooted in girls' brain structures, help them
to benefit more from phonological trainings [23].
In the end, it should be noted that this research
has also some limitations, including the use of
available sampling method, absence of follow-
up, and use of only children in the sample. It is
recommended that in future studies, follow-up
courses be used to assess sustainability of the
trainings, i.e. the effectiveness of treatment over
time, also different levels of deafness be exa-
mined individually. It is also suggested that the
effectiveness of this treatment be compared with
other treatments and trainings.

Conclusion

The current research shows the strong link bet-
ween phonological awareness and reading suc-
cess. According to the findings, phonological
awareness training improves reading skill in
hearing impaired primary school children.
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