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Objectives: Since there is no reliable and valid tool to assess all features of children’s 
phonological skills whose first language is Azeri, speech-language pathologists usually use 
informal or Persian instruments. So, it is essential to develop a tool in Azeri language for 
assessing articulation and phonological skills. For this reason, this study aimed to develop an 
Azeri Phonological Test (APT) and then determine the validity and reliability of this test in 4-6 
years old children whose first language is Azeri.

Methods: Participants were 77 (41 boys and 36 girls; 4-6 years old) typically-developing 
children. They were selected by cluster sampling method. Firstly, Tabriz City in Iran was 
geographically divided into three sections, namely south, north, and center. Then, the 
kindergartens of each area were randomly selected for sampling. The participants were assigned 
into 2 groups: 48-60 months (n=38) and 61-72 months (n=39) old. To assess the phonological 
skills, nine stories were designed. An expert panel with 15 speech-language pathologists 
investigated the content validity of the stories. Then the psychometric characteristics of the 
APT, including reliability (test-retest reliability, inter-rater, and internal consistency) and 
validity (construct –known group validity), were assessed. The statistical tests used were 
intraclass correlation coefficient (intra-rater reliability and test-retest), Kuder-Richardson 21 
(internal consistency), and the independent samples t-test (known-groups validity).

Results: The content validity of the whole test was 0.91. Construct validity evaluation showed 
that age affects the test scores but not gender. There was a significant correlation between the 
results of test-retest and inter-rater reliability, and also, the test had a high internal consistency. 

Discussion: Based on the findings, APT is a reliable and valid test for assessing the abilities of 
4-6 years old children in terms of the production of sounds in the context of retelling stories.
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1. Introduction

hildren with speech sound disorders 
(SSD) comprise a large part of the cli-
ents who refer to speech therapy centers 
[1]. SSD refers to significant impair-
ments in sounds or sound patterns pro-

duction beyond the age of acquisition [2]. Four subtypes 
of SSD have been recognized based on Dodd’s classifi-
cation system of the children’s speech disorders: incon-
sistent phonological disorder, phonological delay, con-
sistent phonological disorder, and articulation disorder 
[3]. Inconsistent phonological disorder is the label ap-
plied when a child produces the same word differently; 
in other words, a range of different atypical errors every 
time the child produces it [4]. Phonological delay is used 
when children have speech production patterns seen in 
younger, typically developing children. Consistent pho-
nological disorder is identified when a child produces 
unusual and idiosyncratic errors (specific to the child) 
and are not seen in typically developing children. An im-
paired ability to produce a perceptually acceptable type 
of particular phonemes, either in isolation or in any pho-
netic context, is known as an articulation disorder.

There is often no clear etiology for SSD [5]. These 
children form a heterogeneous group, differ in types of 
speech error patterns, severity, etiology, and other asso-
ciated language difficulties [6]. Various prevalence rates 
of SSD have been reported in the literature [7]. SSD is 

a common communication disorder that affects 10%-
15% of preschool children and 6% of school-aged chil-
dren [8]. Also, it is estimated that the SSD prevalence is 
13.1% in primary school students in Yazd City, Iran [9].

Speech sound disorders can have different side effects. 
It has been determined that the affected children show 
several problems, including reduced intelligibility, the 
risk for broader communication disorders, social stigma, 
and difficulties with acquiring phonological awareness 
[10, 11]. Phonological awareness has a positive correla-
tion with literacy outcomes. Researchers have found that 
phonological deficits play an essential role in theories of 
both dyslexia and developmental language disorder [12]. 
These problems are a challenge for speech-language pa-
thologists to deliver diagnostic and therapeutic services 
better. Furthermore, since there is a relation between 
aspects of speech and language development and the 
features of educational and social development, speech 
disorders of children should be accurately diagnosed and 
assessed to prevent future psychosocial, communication, 
and educational problems. 

The purpose of phonological assessment procedures 
is to provide a sample of speech that reflects the child’s 
abilities in different contexts and situations to optimize 
assessment and treatment [13]. To study a child’s speech 
sounds, different contexts can be used, including con-
nected speech, conversational speech, and single words 
[14]. Connected speech is commonly elicited through 

Highlights 

● This article explains the features of children with Speech Sound Disorder (SSD).

● It justifies the necessity of the Azeri Phonological Test (APT) in clinical settings.

● The significant psychometric characteristics of the APT make it a suitable tool for screening purposes.

Plain Language Summary 

Speech Sound Disorder (SSD) refers to any problem or problems that affect perception, motor production, or phono-
logical representation of speech sounds, either in the sound itself or in the speech segments. It is one of the most prevalent 
forms of communication disorders among children. The prevalence of SSD is higher among preschool children compared 
to other children. It is necessary to have a reliable and valid tool to assess phonological skills in children, but there is no 
such tool in Azari language yet. Therefore, speech-language pathologists use informal or Persian instruments for this 
purpose. According to what was mentioned above, it is essential to develop a tool in Azeri language for assessing articula-
tion and phonological skills. The current study was conducted to design and validate an instrument that measures speech 
sound production in Azeri-speaking children aged 4–6 years through story retelling and incorporated all Azeri conso-
nants. This age range was selected since speech disorders are most prevalent among the children within this age range.
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unbidden discussion, the retelling of a story, and oral 
reading of a text [5]. Compared to single word naming, 
spontaneous conversation tests are further enhanced by 
the accessibility of phonetic contexts, which are assumed 
to be important in phonological evaluation. In general, 
articulatory/phonological errors occur to a greater extent 
in conversation than naming words [13]. The spontane-
ous conversation is the best method for assessing con-
nected speech. It can measure the child’s performance in 
the most natural conditions. In cases we could not gather 
this sample, the evaluation of the connected speech can 
be done by other procedures [15].

Although the story-retelling task can be different from 
the everyday conversational speech, it may use similar 
skills. In a story-retelling task, instant recall of a new 
story presented on-site by a clinician is required [16]. 

There are a variety of tools assessing the production 
of a speech sound at the level of a single word and con-
nected discourse in various languages, including Arabic 
[17], English [18-20], European-Portuguese [21], Italian 
[22], Persian [14, 23, 24], and Turkish [25]. To choose 
the most suitable tool, different factors should be taken 
into accounts, such as the type of the instrument and its 
psychometric properties and the demographic features of 
the participants [26]. 

Also, cross-phonological studies of language acquisition 
show that there are only broad developmental patterns that 
can be described as universal. So the opinion that children 
are sensitive to the language of the environment is not a 
new matter. Although phonological inventions of children 
are not similar within and across languages, the similari-
ties are seen in the main features [27]. Due to differences 
in the phonetic inventories or the frequency of particular 
phonetic and phonological properties, the results of other 
studies about a language cannot be generalized to other 
languages like Azerbaijani Turkish.

 Azerbaijani Turkish or Azerbaijani language is a mem-
ber of the Turkish language family spoken with two dia-
lects in the Republic of Azerbaijan and the Azerbaijani 
regions of Iran. Azerbaijani Turkish as a spoken language 
is also spoken in eastern Turkey, southern Georgia, and 
Dagestan. Persian and Arabic have influenced the Azerbai-
jani Turkish language in the vocabulary, phonetic system, 
and grammar. In Iran, Tabriz, Urmia, and Ardabil are the 
largest cities where Azerbaijani Turkish is spoken, respec-
tively. Azerbaijani has 9 vowels and 24 consonants. This 
language has a relatively complex syllable structure [28]. 

Unfortunately, no study has been done on phonological 
development in Azeri-speaking children. However, such 
a study is available for Turkish (known as Istanbul Turk-
ish), one of the Turkish dialects. The results of Turkish 
language showed that its consonant development seems 
more rapid and error patterns are more predictable [27]. 

As it was mentioned, there is only one tool for the pho-
nology assessment in Turkish language [25]. Since the 
sound system of the two languages is different so that 
Turkish version cannot be used for Azari.

Because there are no reliable and valid instruments 
to assess all features of children’s phonological skills 
whose first language is Azeri, speech-language patholo-
gists usually use informal or Persian instruments. Ac-
cording to what was mentioned above, it is essential to 
develop a tool in Azeri for assessing articulation and 
phonological skills.

So, the present research aimed to design and validate 
an instrument for assessing speech sound production in 
Azeri-speaking children aged 4–6 years through story re-
telling and incorporated all Azeri consonants. The reason 
for selecting this age group was that speech disorders are 
most prevalent among children within this age range [29].

2. Materials and Methods

 Study participants 

The participants were 77 (41 boys and 36 girls; 4-6 
years old), typically-developing children. Sampling 
was done by cluster sampling method. At first, Tabriz 
was geographically divided into three groups, namely 
south, center, and north. Then, the kindergartens of each 
area were randomly selected for sampling. Next, chil-
dren were randomly chosen from the kindergartens. The 
children were assigned to two groups: group one (48-60 
months old) and group two (61-72 months old). Table 1 
summarizes the demographic features of the subjects 
(n=77) in each group with regard to gender and age. 
The inclusion and exclusion criteria were evaluated by 
interviewing participants and their parents and filling out 
an informal checklist of demographic and health charac-
teristics. The inclusion criteria consisted of being mono-
lingual, speaking Azeri as the first language, and being 
48-72 months old. The participants had no problems 
like visual, hearing, emotional, physical, neurological, 
and speech. The diagnosis was according to the evalu-
ation and examinations of an experienced language and 
speech pathologist, reports given by parents and teachers 
in kindergartens, and the children’s medical records.
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Test design and psychometric properties

The test was developed, and its psychometric proper-
ties were evaluated based on the following criteria.

Item generation

In this step, nine stories were designed and written by 
4 speech and language pathologists. The names of sto-
ries were as follows: socks /jurab/, book /kitab/, puppet 
/ᴂrusᴂk/, painting /nᴂGaʃi/, flower /gol/, car /maʃin/, 
candle /ʃᴂm/, balloon /badkonᴂk/, and umbrella /ʧᴂtr/. 
These stories incorporated all Azeri consonants, and for 
each consonant, more than one chance of expression was 
considered. The children had already been accustomed to 
the topics of stories and vocabularies that were provided 
for them. On average, the sentences in stories were 2-5 
words long. The subjects of the stories were known to 
and liked by the children. It was tried to include all the 
sounds in the different positions of the words (three posi-
tions: initial, medial, and final). The sentences of the sto-
ries were not long so that a child could easily repeat them 
after the examiner. After developing the stories, a pro-
fessional graphic artist was asked to design colorful and 
cartoon-style illustrations for each story in the A4 size. 
The aim of providing illustrations for stories was to help 
children in retelling them. Every story had four pictures.

For readers wishing to see the pictures used in this 
study, they are referred to the weblog, http://www.teste-
tolideAzeri.blogfa.com.

Content and face validity 

After the test was developed, the content validity of 
stories was determined using the viewpoints of experts. 
This panel consisted of 15 speech and language patholo-
gists. The experts were chosen based on their experi-
ences in the field of children’s speech sound disorders. 
To determine the quantitative content validity index 
(CVI) of each story, panel members were asked to judge 
whether each story is proper in terms of four indexes: 
“picture-content relevancy” ,“concreteness” ,“complex-
ity” ,and “phonological representativeness.” These indi-
ces were scored from 0 (the least) to 2 (the most). The 
CVI values of ≥0.8 were regarded as having sufficient 
content validity [30].

To ensure that participants can easily retell stories and 
the pictures are proper for the age group, 10 typically-
developing children aged 48-72 months were chosen to 
check the face validity of the test.

Construct validity 

Known-groups validity as one type of construct valid-
ity was investigated in this research. This type of valid-
ity investigates the ability of the test to distinguish the 
groups according to the studied construct. To investigate 
known-groups validity, the APT was administered to 77 
participants, and then the participants’ responses were 
analyzed with regard to their age (48-60 months and 61-
72 months) and gender.

Reliability

Test reliability was evaluated using three methods: 
test-retest, inter-rater reliability, and internal consis-
tency. Test-retest reliability was examined by apply-
ing APT twice with a 2-week interval on 15 children, 
randomly chosen from the 77 subjects. The inter-rater 
reliability was established via transcription and scor-
ing of the recorded audio tracks of 15 children by two 
speech and language pathologists (a PhD and an MS in 
Speech Therapy). The internal consistency was obtained 
through calculation of the relationships among the items 
by Kuder–Richardson 21.

Administration and scoring of the test

A language and speech pathologist conducted the APT 
in a friendly, individually, and calm environment in the 
nursery school which lasted approximately 20-30 min-
utes. The examiner showed the stories to the child and 
explained what needed to be done. After telling each 
sentence of each story, the participant was asked to retell 
it. The child’s voice was recorded for further evaluation. 
Speech samples were recorded for transcription using 
a voice recorder, and a laptop scoring responses were 
made as follows: if the phoneme is correctly spelled, the 
score was zero, and if the subject did not pronounce the 
phoneme or mispronounce it, the score was 1. So, the 
children who could accurately produce all the sounds re-
ceived a final score of 0.

Statistical analysis

The findings were analyzed in the SPSS softwarw, v. 22. 
The normality of the data distribution was examined us-
ing the Kolmogorov-Smirnov test. In the present research, 
the descriptive measures (Mean±SD) were investigated as 
well. Statistical tests used included intraclass correlation 
coefficient (test-retest and intra-rater reliability), Kuder-
Richardson 21 (internal consistency), and the independent 
sample t-test (known-groups validity). A P value of less 
than 0.001 was considered statistically significant. 
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3. Results

Content and face validity

In total, 15 experts approved the content validity of the 
APT. As shown in Table 2, the CVI of each story was 
between 0.8 and 1, and that of the whole test was 0.91. 
All were within an acceptable level.

Also, children could retell all sentences after being 
told, so it can be said that the illustrations were helpful 
for them. Hence, the face validity of this test was con-
sidered good.

Construct Validity

As presented in Table 3, the mean values of female and 
male children regarding speech sound production of sto-
ry retelling had no significant difference. Nevertheless, 
based on Table 3, a noticeable difference was observed 
between the mean values of speech sound production of 
the two age groups: there was a reduction in the mean 
values of children in the older group.

3.3. Reliability 

The intraclass correlation coefficient was used to obtain 
test-retest reliability, and the scores of participants at two 
separate evaluations were found to be significantly cor-
related (r=0.901, P<0.001). Also, based on the findings 
of the inter-rater reliability, the scores of the two various 
raters had a significant correlation (r=0.98, P<0.001). 
Moreover, the result of Kuder–Richardson test 21 about 
the internal consistency indicated a strong correlation 
among the test items (r=0.89, P<0.001).

4. Discussion

The present research aimed to design and validate an 
Azeri phonological test for children of 4 to 6 years old 
whose first language is Azeri.

The speech sound production is evaluated most fre-
quently by tools that include the production of the sounds 
at the word level. It is important to remember that speech 
sound production evaluation at a single word level can-
not provide adequate information regarding the speech 
sound skills of children who have Speech Sound Disor-

Table 1. Descriptive statistics of subjects in terms of age and gender (n=77)

Age Range Mean±SD Female (n) Male (n) Total (n)

48-60 mon 53±1.14 18 20 38

61-72 mon 64± 0.15 18 21 39

Table 2. Content validity of azeri phonological test

Story Picture-Content
Relevancy Concreteness Complexity Phonological Rep-

resentativeness CVI

1 1.00 1.00 1.00 1.00 1.00

2 1.00 1.00 1.00 1.00 1.00

3 1.00 0.85 1.00 0.85 0.92

4 1.00 0.85 1.00 1.00 0.96

5 0.85 0.71 0.85 0.85 0.81

6 1.00 1.00 1.00 1.00 1.00

7 1.00 1.00 1.00 0.85 0.96

8 0.85 0.85 0.71 0.85 0.81

9 0.71 0.85 0.85 1.00 0.81

Total 0.93 0.85 0.93 0.933 0.91

CVI: content validity index.
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der (SSD). Also, at this level, the impact of other sounds 
is not considered. Indeed, to evaluate comprehensively, 
speech sound production should be assessed by the 
analysis of connected speech [5]. Pinkerton reported the 
beneficial effects of the connected-speech sampling com-
pared to the single word production. She found that ob-
taining a speech sample provides an average for the natu-
ral production with the influence of co-articulation [31].

In the test that was developed in this study, the speech 
sample is provided by using pictorial stories. Therefore, 
the production of speech sounds can be investigated in 
the context of connected speech. Connected speech sam-
pling allows the therapist to assess children’s ability to 
produce sounds in everyday conversation. The speech 
sample can provide information about voice quality, flu-
ency, intelligibility/understandability, prosody, and mean 
length of response [32, 33].

An essential characteristic of the APT is that the pic-
tures were designed to extract all phonemes. The authors 
tried to consider several positions for each phoneme 
(Three positions: initial, medial, and final). 

The study of content validity of the APT showed an 
agreement percentage of higher than 0.8 among experts 
for all stories, which is considered high. This finding 
indicates that the stories could effectively represent and 
capture the speech sound production qualities of 4-6 
years old children whose first language was Azeri. In ad-
dition to this, the face validity of the test was reported as 
good. The results were in line with those of the previous 
related research performed on other languages [24, 34]. 
It was attempted to write stories that contained all Azeri 
consonants and incorporated words suitable for this age 
range. These criteria were consistent with those used by 
Goldman and Fristoe, who wrote a story that described a 
familiar event to children [19]. 

Examination of the effect of gender on the scores of 
subjects showed a significant difference between the 
mean scores of male and female children. Also, based 

on the results, the mean scores of children in the two age 
groups were significantly different, so that the older chil-
dren scored lower than, the younger children. In other 
words, the older children showed fewer errors and accu-
rate production. Age is among the most important factors 
that influence speech sound production. As the oral mo-
tor function of children matures with age, the children 
gain the ability to produce speech sounds more correctly 
[35]. Comparing the scores of the two gender groups 
also revealed that female children performed better in 
this instrument in terms of speech sound production; 
however, the mean scores of male and female children 
were not significantly different. This result matched with 
several studies worldwide [17, 24, 36]. It was indicated 
that gender constituted a relatively small variance (10%-
15%) in the speech sound production of children [36].

The test-retest reliability findings showed the relatively 
excellent reliability of APT. Based on these results, the 
reproducibility of APT increases over time. Furthermore, 
it was found that the scoring of two examiners had a high 
level of inter-rater reliability. Based on the assessment 
of the internal consistency of the APT, the total instru-
ment had an excellent internal consistency. The results 
revealed that this test is an appropriate test for assessing 
phonological ability in children. 

In the present study, some limitations must be consid-
ered before the generalization of the results. First, this 
research was done only on 4-6 years old children, and 
other age ranges were not assessed. Second, the abili-
ties of children with SSD and normal children were not 
compared by the APT. Third, standard scores were not 
obtained in this research. So, further research needs to be 
conducted to examine the administration of this test on 
children with SSD and collect normative data on a large 
sample of children in various age groups. 

5. Conclusion

Based on the present research findings, the validity and 
reliability of Azeri phonological test (APT) were con-

Table 3. The Mann-Whitney Test to compare the mean scores of azeri phonological test regarding gender and age (maximum score: 0)

Groups
Gender Age range (Mon)

Girl Boy 48-60 61-72

Mean±SD 1.34±1.25 1.82±1.67 2.35±0.19 0.87±0.42

P 0.61 <0.001
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firmed. Hence, it can be used to assess the ability of 4-6 
years old children in terms of the production of sounds 
in the context of retelling stories. Because there is no tool 
for this purpose in Azeri language, it is a valuable tool 
for clinicians and researchers to get a distinct profile of 
speech sound disorders.
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