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Objectives: Phonological awareness is an extensive skill for detecting, manipulating, or 
analyzing the components of oral language, apart from their referents. The phonological 
awareness consists of different levels from the simplest to the most difficult level. We 
considered two Persian phonological awareness tests (visual and auditory) with different 
subtests. This research aimed to investigate the relationship between the total score, 
subtests scores, and their differences. 

Methods: This cross-sectional study included 40 normal children of kindergartens 
in Tehran, Iran. Based on experimental research designs and cluster sampling method, 
the samples were selected from four preschool centers, in Tehran. We implemented the 
auditory and visual phonological awareness tests. The obtained data were analyzed by 
Kolmogorov–Smirnov test, the Pearson Correlation Coefficient, the Independent t test and 
the Paired t test in SPSS.

Results: In spite of significant differences in the total scores (P<0.05) and the scores of 
some tasks such as rhyme recognition (P<0.05) and final phoneme recognition (P<0.05), 
there was a positive correlation between the total scores (r=0.466) and the syllable 
segmentation tasks (r=0.339).

Discussion: Comparing the results of the two tests showed that variations in the response format 
and task demand can change complexity of the tasks, which could lead to different scores.
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Highlights 

● There is a significant difference in the total scores of the tests.

● There is a significant difference between some tasks of the tests such as "rhyme recognition" and "final phoneme 
recognition". 

● There is a positive correlation between the total scores and the "syllable segmentation tasks". 

● Variations in the "response format" and "task demands" can change complexity of the tasks.

● Complexity of the tasks could lead to different scores.

Plain Language Summary 

Reading is an essential component of academic learning. Phonological awareness is an ability by which children can 
recognize individual sounds in oral language. This awareness consists of five levels which develop from the simplest to 
the most difficult one. We can measure phonological awareness in different ways. These measurements differ with re-
spect to the linguistic unit analyzed, type of the manipulation in the task, and also support and demands in performance 
(having an image etc …). We considered two Persian phonological awareness tests (visual and auditory) with different 
subtests. This study aimed to compare the phonological awareness ability of Persian monolingual children in these two 
tests, in which, one has visual and the other auditory bases. The results show that there are significant differences in the 
total scores of the tests and also in some of their tasks such as rhyme recognition and final phoneme recognition. The 
analysis revealed that though children’s performance in different phonological awareness tests were not the same, they 
were correlated. Despite the fact that the visual test was generally more advantageous, it seems that auditory test has its 
unique advantages, for it contains some special extra tasks, needed in pre-school children, such as non-word sections. 

1. Introduction

eading is an essential component of aca-
demic learning and the basis of becom-
ing an informed citizen [1]. Also, reading 
is the top national agenda [2]. Since the 
ease of learning to read and spell depends 

on our native language, the incidence of developmen-
tal dyslexia depends on the richness of the language. 
In particular, the incidence of dyslexia for speakers of 
alphabetic languages is between 5% to 15% [3]. This 
incidence rate in the Iranian primary school students is 
about 10% [4].

Phonological awareness is a metalinguistic ability by 
which children can recognize (and manipulate) individ-
ual sounds in oral language, and from words to syllables 
and phonemes. According to Everatt, phonological 
awareness is understanding the speech sounds regard-
less of their meanings [5]. However, others consider 
phonological awareness as a conscious mental and lin-
guistic ability to recognize words and sounds [6]. This 
capability includes the ability to focus, manipulate, and 
think about the individual sounds in words.

This awareness consists of five levels which develop 
from the simplest to the most difficult one: Awareness of 
rhyme and alliteration in the words; Awareness of shared 
sounds within words; Ability to divide and blend syllables; 
Ability to segment phonemes; and Ability to manipulate 
phonemes [7]. Phonemic awareness is a skill to identify, 
segment, and combine phonemes into words. It is defined 
as the most difficult part of phonological awareness. 

According to Smith and Simmons, phonemic aware-
ness is made up of several components, including rhyme 
identification, segmentation, and phoneme deletion [8]. 
They believe that identification, phoneme combina-
tion, and phoneme segmentation are more important 
in learning to read. Studies showed that direct teaching 
of phonological awareness as well as direct training of 
alphabetic principles in preschool and school years, sig-
nificantly increase children’s reading and spelling skills. 
Ryder and Tunmer stated that phonological awareness 
training leads to the development of decoding skills in 
dyslexic children [9].

Abilities related to phonological awareness like other 
cognitive linguistic processes have developmental na-
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tures. These abilities begin with general components 
and elements of language and sentences like words and 
ends with the phonological awareness of phonemes. It 
begins with language learning and lasts up to 9 years of 
age [10]. Prior research indicate that the awareness of 
the syllables develop at first, followed by awareness in 
words, such as rhyme and alliteration and finally, devel-
opment of the phoneme awareness occur [11]. In order to 
perform the phonological awareness tasks, children need 
to have a phonological awareness system that includes 
a powerful representation of phonemes in the language. 

There is a direct and bilateral correlation between read-
ing and phonemic awareness. Phonemic awareness is 
critical for learning to read, and in return, reading helps 
improve phonemic awareness. In other words, some as-
pects of phonological awareness develop before read-
ing instruction while others are developed after learn-
ing reading skills. The effect of phonological deficits on 
reading greatly depends on people’s native languages. 
In alphabetic languages like English, individual spoken 
sounds are represented by individual letters or groups of 
letters. To read and spell in alphabetic languages, a young 
child should learn the complex rules by which these let-
ters and sounds relate to each other. In languages with 
non-alphabetic orthography like Chinese, there is no 
need to breaking words down into individual phonemes. 
Phonological impairments can cause greater difficulties 
in alphabetic languages than logographic languages [3]. 
Studies indicate that phonological awareness is essential 
in literacy and the development of reading and writing 
skills. This capability is so important that some children, 
especially the poor readers may never attain qualification 
for complex phoneme manipulation tasks. 

Yopp demonstrated a comparison study consisting of 
10 phonological awareness tests on kindergarten children 
[12]. He administered recognition of sound and words with 
the same initial phoneme, recognition and production of 
rhyme, sound isolation, phoneme segmentation, phoneme 
counting, phoneme deletion, specifying deleted phoneme, 
phoneme reversal, and invented spelling tasks. He reported 
that most study phonological awareness tasks were signifi-
cantly correlated with each other, therefore they could be 
used for measuring the same construct.

Robelo compared three phonological awareness tools 
[13]. These tests were used to identify phonemic aware-
ness deficits in kindergarten children. He found that us-
ing a standardized battery is more beneficial than using a 
screening measure. Stanovich and Cunningham assessed 
phonological awareness in kindergarten children to com-
pare the task [14]. They recruited 49 subjects (25 males 

and 24 females) from three kindergartens. They found 
that several subjects could not substitute initial conso-
nant and rhyme tasks and had random responses or se-
mantic associates rather than concentrating on rhymes. 
Apparently there were wide varieties of tasks employed 
to assessing the same ability. 

Cassano and Steiner assessed demands and task sup-
ports in early childhood phonological awareness tests, 
for better understanding of phonological awareness as-
sessments [15]. They found considerable variability in 
the cognitive demands on phonological awareness as-
sessments and concluded that we can increase or de-
crease the complexity of the tasks by making variations 
in response format and task support/demand. 

Considering the importance of phonological aware-
ness in teaching reading and writing of the Persian 
language, a comprehensive test to assess these skills in 
children seems necessary. 

In Persian, there are two tests available to assess these 
skills; one visual phonological awareness test for chil-
dren of 5 to 8 years old designed by Soleymani and 
Dastjerdi Kazemi [16], and one auditory phonological 
awareness test for 5 to 6 year old children designed by 
Arani Kashani and Ghorbani [17]. For the ease of com-
parison, the Soleymani and Dastjerdi Kazemi and Arani 
Kashani and Ghorbani tests were labeled as the visual 
test and the auditory test, respectively [16, 17]. As each 
test has special subtests and uses different modality and 
both are used for children aged 5 to 6, this study aimed 
to determine if typically developing preschool students 
perform similarly on the different subtest of these two 
tests. In this regard, we analyze the variability of the pho-
nological awareness of different tests and their effects on 
the final score, in the present study.

Phonological awareness tests

We can measure phonological awareness in different 
ways. These measurements differ with respect to the lin-
guistic unit analyzed (phoneme, syllable and word), posi-
tion of manipulation in the linguistic elements (e.g., initial, 
medial or final), type of the manipulation in the task (de-
tection, segmentation, deletion or production), mode of re-
sponse (verbal, non-verbal) and also support and demands 
in performance (having an image and using of words or 
nonwords). This study will examine the strengths and 
weaknesses of these tests with the use of some of these 
factors and comparing the results in children.
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Visual test 

The visual test contains 10 subtests for assessing differ-
ent areas of phonological awareness [16]. These subtests 
include segmenting (syllables, phoneme), recognizing (al-
literation, rhyme, words with the same initial phoneme or 
same final phoneme), combination (phoneme), as well as 
naming and deleting (final, middle and initial phonemes). 
Each subset has 10 items. All items contain images. 

The frequency of words are taken into consideration 
and to increase the validity of the test, the words vary 
from familiar to unfamiliar, with low to high frequen-
cy. This is a visual test, therefore, depictable words are 
used. To run the test, examiners show the pictures to the 
subjects, without labeling them. If the participants had 
difficulty labeling them, then the examiner only men-
tions the label. At the beginning of the test, 20 to 30 im-
ages are provided to make the participant familiar with 
their labels. Words and images used in different parts 
of the test have been chosen from the first grade Per-
sian books, and other related sources. In choosing the 
words, the number of syllables and type of phonemes 
have also been noted. In syllable awareness subtest, 1, 
2, 3, and 4 syllable words were used. The reliability of 
the subscales of the test was 0.84 to 0.96 and the valid-
ity of the test was 0.56 to 0.60 [16]. 

Auditory test

This test has three parts of syllable awareness, rhyme 
awareness, and phonemic awareness. The syllable 
awareness consists of syllable segmenting, combining, 
and deleting. The rhyme section has two subtests of 
rhyme recognition and saying rhyming words. In rhyme 
recognition subtest, the participants should recognize 
the monosyllabic words with different endings. Phone-
mic awareness includes subtest of phoneme recognition 
(recognition of the word with different initial phoneme, 
recognition of first phoneme in the words, recognition 
of final phoneme of the words) and saying the phoneme 
(saying the first phoneme of words and saying the words 
with the same first phoneme).

Since the designer believed that kindergarten children 
are not mature enough for responding to the phoneme 
combination and segmentation tasks, the test lacked 
these tasks. The test includes instructions and some ex-
amples for practicing each subtest. The test developer 
tried selecting the words from the all possible syllable 
structures in Persian for each of the 1-4 syllable words. 
In selecting the structures and required words for sylla-
bles and syllable deletion task, 1-2 syllable words were 

used. For this purpose, the test developer tried his best 
to choose different words and structures. Each subtest 
task is set from simple to complex. The reliability of 
the subscales is 0.85 to 0.96 and validity of the test is 
0.76 to 0.97 [17].

2. Methods 

This cross-sectional study included 40 normal pre-
school children (19 girls and 21 boys) in Tehran, Iran. 
Their Mean±SD age was 70.35±4.105 months. An ex-
perimental design was used to select the samples. Kin-
dergarten children were selected randomly. First, four 
kindergartens in Tehran City (north, south, west and 
east part) were selected, then 10 subjects were randomly 
selected from each center. The phonological awareness 
tests were used for the assessments. The obtained data 
were analyzed by the Kolmogorov-Smirnov test, Pear-
son correlation coefficient, the Independent t test and 
Paired t-test using SPSS V. 20. 

The inclusion criteria consisted of lacking any auditory, 
visual, mental, neurological and physical deficiencies and 
being Persian monolingual. This information was obtained 
based on the child’s school records, interviews with teach-
ers, parents and speech therapist (researcher). The data were 
collected in the first half of the school year (2016-2017).

The visual phonological awareness test was conducted, 
in one session. We only used 5 subtests (segmenting 
syllables, recognizing alliteration, rhyming, words with 
the same initial phoneme and words with the same final 
phoneme, combination of phonemes), because based on 
the test manual, only these subtests are applicable for the 
children aged 5 to 6 years. For each subtest of visual test, 
two exercises were initially performed, and then main 
tasks were presented. The subtest of auditory test was 
conducted in a separate session. Both tests were carried 
out after obtaining the written consent from the child’s 
parents. It took approximately 60 minutes to administer 
these two tests, for each child. 

The participants’ performance was recorded. One 
mark was added to the total score for each correct an-
swer. Then, the total score and the score of each sub-
test in the two tests were determined and analyzed 
by SPSS. First the Kolmogorov-Smirnov test used to 
evaluate the normal distribution of the data. Then de-
scriptive statistics of phonological awareness tests were 
analyzed. The comparison of the total scores between 
boys and girls and between the two tests were done by 
the Independent t test and Paired t test, respectively. 
The relationship between variables was estimated by 
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the Pearson correlation coefficient. The validity and re-
liability of both tests were confirmed. 

3. Results

Phonological awareness progresses from vocabu-
lary level to individual sound level. There are variety 
of tasks and tools to measure phonological awareness 
skills in young children (e.g. rhyming, segmentation, 
blending tasks, etc.). Speech-language pathologists and 
researchers need to know their differences. There are 
two published diagnostic tests available in Persian that 
can be used for assessing phonological awareness skills 
in children. These tests have different types of tasks, al-
though being designed to measure the same construct. 
This study aimed to compare the phonological aware-

ness ability of Persian monolingual children in these two 
tests, in which, one has visual base and the other one has 
the auditory base. 

The Kolmogorov-Smirnov test showed the normal dis-
tribution of the obtained data. Table 1 shows that there 
is no statistically significant difference between two 
groups. Descriptive statistics of the phonological aware-
ness tests were analyzed and the results are presented in 
Tables 2 and 3. Table 2 lists the performances of 40 Per-
sian children in the subtests of the visual phonological 
awareness test. Table 1 compared of total scores between 
boys and girls by the Independent t test. There was no 
significant difference in the mean scores of the two tests 
between the genders (Table 1), therefore group members 
are considered as integrated. 

Table 1. The results of the independent t test between boys and girls

Total Test Scores  

Paired Differences

Sig.
Mean±SD Std. Err.

95% CI

Lower Upper

Visual test 0.01929±0.04946 -0.08456 0.12314 0.01929 0.131

Auditory test 0.92381±0.58425 -0.30265 2.15027 0.92381 0.701

Table 2. The descriptive Statistics of visual phonological awareness test 

Type of Test Min Max Mean±SD

Total test 22.00 47.00 34.1000±8.12025

Syllable segmentation 0.50 1.00 0.9300±0.12026

Rhyme recognition 0.20 0.80 0.4750±0.16602

First phoneme recognition 0.10 0.80 0.4200±0.19897

Final phoneme recognition 0.10 0.80 0.4250±0.18362

Table 3. The descriptive statistics of auditory phonological awareness test 

Type of Test Min Max Mean±SD

Total test  0.26 0.82 0.5215±0.13264

Syllable segmentation 0.64 1.00 0.9095±0.11366

Rhyme recognition 0.00 1.00 0.1665±0.24731

First phoneme recognition 0.04 1.00 0.5050±0.23860

Final phoneme recognition 0.00 0.97 0.6230±0.20502

Ahadi H, et al. Persian Phonological Awareness Tests. IRJ. 2018; 16(3):255-264.
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As per the maximum score shown in Table 2, some 
children can perform syllable segmentation (max=1) 
and phoneme combination (max=1) completely in some 
subsets, and the minimum score shows that some chil-
dren cannot perform the phoneme combination task 
(min=0). The highest and the lowest mean scores are 
respectively related to syllable segmentation and first 
phoneme recognition. 

Table 3 presents the performances of subjects in the 
auditory phonological awareness test. Table 3 displays 
the mean scores, standard deviation, as well as mini-
mum and maximum scores in the subtests of auditory 
phonological awareness test. According to the maximum 
score shown in Table 3, some children can perform syl-
lable segmentation (max=1) and syllable combination 
(max=1) completely. And the minimum score shows that 
some children cannot perform the rhyme recognition 
task (min=0) and final phoneme recognition (min=0). 
The highest and the lowest mean scores are respectively 
related to syllable segmentation and rhyme articulation.

The relationship between the total and subtest scores of 
the tests were measured by comparing the total score of 

the phonological awareness tests and their subtests. Ta-
ble 4 presents the correlation between the total scores of 
the tests and the correlated subtests of the tests. Based on 
Table 4, there are significant correlations between total 
scores (0.466) and syllable segmentation tasks (0.339). 
Paired t test was used to measure differences in the 
mean scores and results are presented in Table 5. Table 5 
shows significant differences in the total scores (0.000) 
and some tasks such as rhyme recognition (0.000) and 
final phoneme recognition (0.000). 

4. Discussion

According to the findings, in spite of significant differ-
ences in total scores (P<0.05) and some tasks such as 
rhyme recognition (P<0.05) and final phoneme recogni-
tion (P<0.05) of the tests, there were a positive correla-
tion between the total scores (r=0.466) and the syllable 
segmentation tasks (r=0.339). The comparison of design 
in the two tests shows several common strong points in 
both tests. Both test tasks are arranged from simple to 
complex, both have paid attention to the structure and 
the number of syllables, as well as the phonemic features 

Table 4. The correlation between the scores of the tests

CorrelationPType of Test

0.466*0.002Total test

0.339*0.032Syllable segmentation

0.2630.102Rhyme recognition

0.6240.080First phoneme recognition

0.2580.183Final phoneme recognition

* Correlation is significant at 0.01 level

Table 5. Comparing the results of the tests by paired t test

Type of Test

Paired Differences

Sig.
Mean±SD Std. Err.

95% CI

Lower Upper

Total test 33.57±8.05 1.27 31.001 36.155 0.000

Syllable segmentation 0.020±0.134 0.021 -0.0225 0.063 0.341

Rhyme recognition 0.308±0.259 0.040 0.225 0.391 0.000

First phoneme recognition -0.085±0.298 0.047 -0.180 0.010 0.079

Final phoneme recognition -0.198±0.248 0.039 -0.277 -0.118 0.000

Ahadi H, et al. Persian Phonological Awareness Tests. IRJ. 2018; 16(3):255-264.
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of the selected phonemes. Also two or three examples 
are provided for each subtest, in both tests.

The analysis revealed that children’s performance 
in different phonological awareness tests were not the 
same but still, correlated. Beside the total score, the 
correlation of some subtests such as the syllable seg-
mentation, the rhyme recognition, and the first and final 
phoneme recognition was analyzed. The comparison of 
the two tests shows differences in different subtests in 
which syllable, word and phoneme awareness are as-
sessed. The visual phonological awareness test lacks 
subtest of syllable identification, syllable combination, 
and syllable deleting. Thus, the auditory test is richer 
than the visual test in syllable awareness. Also, syllable 
segmentation subtest in visual test consists of ten tasks, 
including 5 two syllable words, 4 three syllable words 
and 1 four syllable word. But syllable segmentation 
subtest in auditory test contains 14 words and pseudo-
words consisting of two words of each number of syl-
lables. Therefore, there is also a one syllable word that 
was challenging for the children.

While syllable segmentation in the auditory test be-
gins with two syllable words, still single syllable rec-
ognition for the children is often problematic and this 
reduces the score of children’s response to this subtest. 
However, according to Table 4, the difference between 
these subtests is not significant.

In the phonemic awareness section, the number of 
subtests in the auditory test is less than the visual test 
because the developers of test believe the growth of 
phonological awareness in children aged 5 to 6 is very 
low. The visual test has several subtests for this section 
including phoneme segmentation, phoneme combina-
tion, and deleting the first and final phoneme of words. 
Thus, the common subtests between the two tests in 
phoneme awareness section are the identification of 
first phoneme and final phoneme, although their imple-
mentation is slightly different. For example, in the au-
ditory test, the subjects should identify the phoneme of 
one word but in the visual test they should identify the 
words with the same first phoneme. According to Table 
5, there is a significant difference in the total scores and 
the scores of some tasks such as rhyme recognition and 
final phoneme recognition. 

Based on Table 4, there is a significant correlation 
in the subtests of syllable segmentation of the tests; 
therefore, the performance of participants is almost the 
same in these subtests of phonological awareness. But 
Table 5 shows a significant difference between the two 

tests. Such difference in their performance may be due 
to different knowledge demands of the tasks. Our find-
ings are consistent with the findings of Bialystok which 
showed that the experiment was influenced by the tasks 
[18]. Different scores in the phonological awareness 
can be due to varieties in tasks, procedures, and mea-
surement materials [19]. 

The visual test of the rhyme recognition subtest pre-
sented three words for each item, but the auditory test 
presented four words for each task. This can be the rea-
son why the mean score of this task in the auditory test is 
lower than that in the visual test. There is a positive cor-
relation between those results. It shows that better scores 
in the word awareness in the visual test are positively 
correlated with better scores in the auditory tests, but the 
level of difficulty is not the same in both tests. In addi-
tion, according to the mean score of rhyme identification 
subtests, recognizing the words with the same rhyme in 
the set of words (three words) is much easier than dis-
tinguishing the word with different rhyme in the set of 
words (four words).

Furthermore, the subjects should identify the word 
with different rhyme in the auditory test, but they should 
identify the words with the same rhyme in the visual test. 
This can be the possible explanation for the differences 
in the tasks and in the support and demands of perfor-
mance, accordingly [13]. Comparing the results of two 
subtests in Tables 4 and 5 shows a significant difference 
between the results but they are correlated. In addition, 
as Table 4 shows, there is no significant correlation be-
tween the results of the subtests, so the children, with 
the highest scores in one task, do not necessarily obtain 
the highest scores in others. Also, higher mean score of 
this subtest indicates that the detection of one phoneme 
in a word is easier than identifying common phonemes 
in three words; therefore, the tasks of this subtest in the 
auditory test is easier than that in the visual test.

There is a major problem in the phoneme combination 
subtest in the visual test. In its subtests, the words come 
with images and children are able to identify the target word 
without combining the phonemes, by observing them and 
hearing the first phoneme. For example, children can iden-
tify /jaroo/, when hearing the phoneme /j/ because there 
are no other words beginning with this phoneme. Thus the 
performance of children in this task is related to the identi-
fication of first phoneme rather than phoneme combination. 

Another important difference between these tests is that 
in many subtests of the auditory test, like syllable identi-
fication, syllable combination, and first and final phoneme 
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identification, there are two separate sections; one of which 
is related to the non-word. However the visual test lacks 
this section because the developers believe that such tasks 
are not necessary and including them in the test can increase 
duration of performance and fatigue in children. Many 
studies like Shirazi [20] showed no differences between the 
pseudowords and the words correlation with reading levels.

The other major difference is the number of tasks in 
different subtests. All subtests of the visual test include 
10 tasks, while the number of the tasks in subtests of the 
auditory test varies. The results showed that in spite of a 
significant difference between the two test scores, there 
was a significant correlation between them. Thus, it is 
not possible to compare the results of those. 

Although the present study showed some advantages 
of the visual test over the auditory phonological aware-
ness test, there are also some strong points in the auditory 
test because it contains some special extra tasks, needed 
in pre-school children. For example many foreign tests 
have non-word sections. It is assumed that both tests have 
strong and weak points and need some revision. Various 
elements may affect the complex process of phonologi-
cal awareness, like the use of different tests or tasks [19]. 
Therefore, much attention is needed, in order to design 
tests for assessing phonological awareness, especially in 
selection of the tasks. However, to find more variables 
involved in phonological processing, further studies are 
required in different groups of preschool children.

5. Conclusion

Variations in response format and task demand can 
change complexity of the tasks, leading to different 
scores. Therefore, comparing the results of the two stud-
ies with different tests is not correct. However, we can 
consider their correlation with other skills, because of 
the correlation between their results.
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