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ABSTRACT
The current research pursues the study of developing the Persian test of speech consistency and
investigating speech consistency in normally developing children in Iran. After developing the
Persian test of speech consistency, the obtained speech samples of 317 participants (163 girls and
154 boys) were analyzed. This test of consistency includes 27 items. Experts’ consensus over the
characteristics of the Persian test of speech consistency was above 85%. Different age groups had
statistically significant differences for the mean scores of the variable responses (p < .001), consist-
ent correct (p < .001), and consistent incorrect responses (p ¼ .007) in the Persian test of speech
consistency. Also, there was a high value for the inter-rater reliability (ICC ¼ .88, p < .001) as well
as the moderate value for the test-retest reliability (ICC ¼ .89, p < .001). The Persian test of speech
consistency is regarded as a reliable and valid scale for measuring the speech consistency in
Persian-speaking children. Future studies are proposed to investigate the speech consistency in
Persian-speaking children with various kinds of speech sound disorders.

KEYWORDS
Inconsistency; Persian; test;
validity; reliability

Introduction

Speech Sound Disorders (SSD), as a subgroup of speech dis-
orders, are identified by the difficulty of producing one or
more than one speech sound(s) (Ahmadi et al., 2019). The
accuracy of speech sound production in children with SSD
is less than that in children with normal speech and, subse-
quently, intelligibility is influenced by this condition
(Lousada et al., 2014).

Several studies have reported different rates for the preva-
lence of SSD (Eadie et al., 2015; Keating et al., 2001;
McKinnon et al., 2007) depending on diagnosis procedures
and age range of the studied population. Considering the
high heterogeneity of the speech and language skills, includ-
ing types of speech sound errors, the severity of the disorder,
and auditory perception in individuals with SSD, different
dimensions of the speech, like sound production, intelligibil-
ity, stimulability, and consistency, should be measured (De
Castro & Wertzner, 2011). Another point that should be con-
sidered in differential diagnosis of children with SSD is
choosing the best intervention procedure in terms of diagnos-
tic classification of SSD (Terband et al., 2019).

Assessment tasks in SSD

In general, the common tasks for the assessment of speech
in children include two main groups: assessment of children
in spontaneous speech and single word tests. It seems that

evaluation in spontaneous speech shows the speech character-
istics in a more realistic situation compared with the single
word assessment. However, some drawbacks are considered
for the speech assessment in the spontaneous speech level.
Some children may avoid using words that contain speech
sounds they cannot produce correctly or their speech sample
may be inadequate. So, these children’s spontaneous speech
sample may not represent the complete image of their speech
characteristics. On the other hand, there are some merits to
using single word tests in clinical settings. Administration of
these procedures is easy and using norm-referenced tests
make it possible to compare the assessment outcome of the
child with SSD and their peers in terms of age and sex.
Identifying the words in the speech of children whose speech
is highly unintelligible is so challenging. Therefore, adminis-
tration of single word tests is more helpful in children with
SSD. Given the differences in characteristics of speech sounds
system across languages, the evaluation process needs to be
specific for each language (Ahmadi et al., 2018). Despite simi-
larities among them, all languages are universal in the devel-
opment of phonology and language; these unique
developmental characteristics are referred to as individual
preferences (Tamer Abou-Elsaad et al., 2019).

Assessment of consistency

Speech inconsistency or intra-word variability is referred to
as variability in producing one word from one token to

CONTACT Akram Ahmadi slp347@gmail.com Department of Speech Therapy, School of Rehabilitation, Babol University of Medical Sciences, Ganj Afrooz
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another (De Castro & Wertzner, 2011; Sosa, 2015). In litera-
ture, this term is occasionally referred to as variability or
inconsistency (De Castro & Wertzner, 2011). This character-
istic has been discussed as a potential clinical indicator of
specific subtypes of SSD; inconsistent production of speech
sounds (especially token to token inconsistency) has been
associated with both childhood apraxia of speech (CAS)
(American Speech and Hearing Association, 2007) and
inconsistent phonological disorder. In both disorders, pro-
duction inconsistency is typically defined as phonemically
variable production of individual words from one token to
the next (Crosbie et al., 2005).

Also, some studies reported the existence of high degrees
of variability in the speech of normally developing children
(Macrae, 2013; Macrae & Sosa, 2015; Sosa & Stoel-Gammon,
2006). The term intra-word variability is usually used for
variability in the speech production of children with typical
development (Sosa, 2015).

Speech inconsistency is generally analyzed in two levels:
token to token and in the level of phonemes (Iuzzini-Seigel
et al., 2017). Beside diverse assessment, different techniques
have been utilized to measure the inconsistency of speech.
In general, these techniques can be classified as acoustic,
articulatory, and perceptual measures. Terband et al
(Terband et al., 2019) described the variety of evaluation
techniques in their structured tutorial to quantify the speech
inconsistency in CAS. Literature witnesses different types of
evaluation procedures suggested and used for each measure.
They concluded that these techniques are complementary
for obtaining accurate information about the nature of
speech inconsistency in individuals with CAS. One subtype
of perceptual measure that seems to be easy to use, reliable,
and practical is token to token assessment. This is the most
common procedure that allows SLPs to have high consensus
in measuring speech consistency (Betz & Stoel-Gammon,
2005; De Castro & Wertzner, 2011). Dodd (1995) introduced
and suggested this method for the first time and developed
a scale to assess the inconsistency. The scale characteristics
of this test are provided in the next section of the introduc-
tion. In the token to token assessment of inconsistency, the
repeated productions of single words in the same context
are compared. If a child with SSD always produces the
word, in the same manner, he or she will be categorized in
a consistent group and if he produces that word variably in
multiple productions, he or she will be considered as incon-
sistent (Holm et al., 2007).

The obtained information of measurement of speech
inconsistency helps Speech-Language pathologists (SLPs) to
identify the skills that should be considered in the interven-
tion programs of children with SSD.

Previous works on speech consistency in typically
developing children

Up to now, speech consistency has been investigated in sev-
eral studies (Burt et al., 1999; De Castro & Wertzner, 2011;
Holm et al., 2007; Kenney & Prather, 1986; Macrae, 2013;
Macrae & Sosa, 2015; Martikainen et al., 2019; Sosa &

Stoel-Gammon, 2006) (the main results are summarized in
Table 1). As provided in Table 1, the majority of these stud-
ies have been carried out for English-speaking children.

In the study by Kenney and Prather (Kenney & Prather,
1986), speech consistency of some consonants was examined
in children with normal development. They used 72 two-
word phrases to assess the consistency. These phrases
included the following nine phonemes:/l, S, h, t, f, b, r, tS,
and s/. The participants were asked to imitate these phrases
with delay. The results of their study revealed that the pos-
ition of the speech sound and age had significant effects on
speech consistency.

In addition, four published papers investigated the speech
consistency using Inconsistency Assessment (IA) in English
speaking children (Burt et al., 1999; Holm et al., 2007;
Macrae & Sosa, 2015; Sosa, 2015). This tool includes 25
words with two to four syllables and covers most of English
consonants and vowels (Dodd, 1995).

Burt et al assessed the speech consistency of preschool
English speaking children (Burt et al., 1999) and showed
that the production consistency increased in older children.
They reported that boys and girls had no significant differ-
ence in terms of speech consistency. Sosa (2015) examined
the intra-word variability in children with typical develop-
ment in the age range of 2 to 3 years. She reported 78%
variability in the age range of 30–35months and this rate
dropped to 57% in 42–47 month children. The interaction
of speech variability and sex was not reported in this
research. Holm et al (Holm et al., 2007) studied the speech
variability of the children between 3.0 to 6.11 years. They
found that values of consistency were greater in older chil-
dren and girls had more consistent speech compared with
boys. Macrae and Sosa (Macrae & Sosa, 2015) investigated
the predictors of the speech variability in the children with
normal development of speech and language in the age
range of 30 to 50months. They studied the effects of some
variables like receptive and expressive language, participants’
abilities in the articulation of speech sounds, and age on
speech consistency. Goldman Fristoe Test of Articulation 2,
Expressive Vocabulary Test-2, Peabody Picture Vocabulary
test-4, and IA were used in the assessment procedure. They
demonstrated that the only variable that moderately corre-
lated with consistency was expressive vocabulary.

Stackhouse and Williams (2000) studied the consistency
of speech by the diadochokinetic tasks, naming, and repeti-
tion of non-words. They showed that the type of task did
not have any significant effect on the consistency of the
responses and speech consistency progressed in
older children.

De Castro et al (De Castro & Wertzner, 2011) described
the inconsistency of the speech in Brazilian Portuguese
speaking children. They used Brazilian Portuguese version
of speech inconsistency index (BP SIT), involves 25 target
words for eliciting all of the speech sounds of the Brazilian
Portuguese to assess speech inconsistency. The word length
of this test ranges from 1 to 4 syllables, which varies in
terms of syllable structure of Brazilian Portuguese. They
designed this index according to the criteria reported in a
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previous study in English (Crosbie et al., 2005). They com-
pared the speech inconsistency in children with typical
phonology and with phonological disorders and found that
speech inconsistency is an efficient marker to differentially
diagnose phonological disorders. Martikainen et al
(Martikainen et al., 2019) studied the word consistency of
Finnish speaking children. The participants were asked to
name 20 target words three times in a single assessment ses-
sion. The assessed words had 2 to 5 syllables and their syl-
lable structures were those that are frequently used by 38–64
months children. They reported a high value for the consist-
ent correct responses even for 38-month children.

Extant tests for assessment of speech consistency

During our study, we found two published tests for the
assessment of speech consistency in other languages. As
mentioned in the previous section, IA is the routine scale
for the consistency evaluation of English speakers, that was
developed by Dodd (1995). The properties of this scale were
explained previously. The other test was developed by De

Castro and Wertzner for Brazilian Portuguese speakers,
whose properties were described previously. Apart from
these two, we could not find any other test for the assess-
ment of speech consistency published in the literature.

Phonological features of the Persian language

Persian or Farsi, as one of the Indo-European languages, is
the first spoken language in Iran, Tajikistan, Uzbekistan,
and the Pamir mountain region. It is reported that
110’000’000 people speak this language all over the world.
Persian constitutes one or more than one syllabic words.
This language is considered a syllable-timed language and
has three-syllable structures, consisting of CV, CVC, and
CVCC. There are 23 consonants and 6 vowels in the speech
sound system of Persian. Vowels cannot occur in the initial
position of the word and there is always a glottal stop/
?/before the vowels in the initial position of the words.
Another specific property of the Persian language is the type
of consonant clusters that are only in the final position of

Table 1. The summary of the published studies on speech consistency in typically developing children.

Author/s Task
Study
Design

Age of the
participants
(month)

No. of the
participants Language Country findings

Kenney and
Prather (1986)

Delayed imitation Cross-sectional 30–60 360 English USA Speech consistency improved
in older children. The
mean of number of errors
in consistency was 35.10 in
thirty month old children
and decreased to 14.60 in
60 month old children. The
mean value of the errors
was higher in boys
than girls.

Burt et al. (1999) Picture naming Cross-sectional 46–58 57 English UK The mean value of
inconsistency was 5.7 in
46–51 months and was 3.8
in 52–58 months. The girls
and boys performed
similarly in assessment of
speech consistency.

Stackhouse and
Williams
(2000)

diadochokinetic
tasks, naming,
and repetition
of non-words

Cross-sectional 36–60 30 English UK Speech consistency was
84.5% in 3 years old
children and reached to
91.6% in 5 years
old children.

Sosa and Stoel-
Gammon
(2006)

Picture naming Longitudinal 12–24 4 English USA Variability is a common
phenomenon in typically
developing children at
12–24 month old children.

Holm et al.
(2007)

Picture naming Cross-sectional 36–83 409 English UK Typically developing children
produced consistently
correct speech at 3 years
old at the value of more
than 75%. Girls had more
consistent production
than boys.

(Sosa, 2015) Picture naming Cross-sectional 30–47 33 English USA The mean value of the
variability in 30–35 month
children was 77% that
reduced to 57% in 42–47
month children.

Martikainen
et al. (2019)

Picture naming Cross-sectional 36–83 80 Finnish Finland The median of 75% for 36
month old children that
increased to 95% in the
older children.
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the words and have one syllable structure, i.e. CVCC
(Samareh, 1992).

The present study

Speech consistency has not been addressed in Persian speak-
ing children and there is no valid and reliable scale to meas-
ure this language property. Conducting studies on speech
consistency across different languages to increase our know-
ledge about this phenomenon is a necessity (Martikainen
et al., 2019). Therefore, in the current investigation, the val-
idity and reliability of the Persian Test of Speech
Consistency (PTOSC) and evaluation of speech consistency
in Persian speaking children with typical development were
targeted. To establish the construct validity, the children
were compared in different age groups. The data related to
the effects of sex on speech consistency is insufficient and
contradictory. Additionally, we examined the construct val-
idity (known group validity) of PTOSC by comparing boys
and girls.

Method

Study design

A cross-sectional, descriptive, and analytical project was
conducted to validate the PTOSC and to investigate the
speech consistency in Persian speaking children.

Participants

The sampling procedure was launched after obtaining per-
mission from the Welfare Organization of the city of
Tehran, the capital of Iran, in 2011. Participants were
recruited from nursery schools. They included 317 children
with normal development, aged from 36 to 72months classi-
fied into six groups with six months of interval. Group 1
included children who aged between 36–41months, group 2
involved children who aged between 42–47months, group 3
included those between 48–53months, group 4 was assigned
for children who aged between 54� 59months, group 5 was
for the age range between 60 to 65months, and group 6 was
for children who aged between 66–71months. First, a ques-
tionnaire that included the information required to verify
inclusion and exclusion criteria was designed by the authors.
Considering the inclusion and exclusion criteria, the
participants were monolingual Persian speaking children
with normal hearing and typical development, in the above-
mentioned age range, who had no disorders or diseases
including language disorders, mental retardation, autism
spectrum disorders, history of seizure or epilepsy, craniofa-
cial abnormalities, like cleft lip and palate, hearing impair-
ment, and none of them had a history of speech therapy
sessions. The inclusion and exclusion criteria were con-
firmed by a form that the children’s parents completed,
hearing screening assessment, screening that was performed
by the SLP, and participants’ medical reports, which
were available.

Development of the PTOSC

The PTOSC development was carried out carefully to select
culturally and linguistically suitable and familiar words. The
developers of PTOSC applied some criteria including select-
ing the appropriate items regarding the age of the partici-
pants, items’ familiarity, and other properties that are
critical to developing a valid scale for children. First, an
item pool was generated including 120 items with one to
five syllables. All of the items were generated through an
extensive literature review (Derakhshandeh, 1997; Damarchi
et al., 2009; Dodd et al., 2002; Jalilevand, 2011; Hasani,
2006; Mansouri, 2008; Mehdipour Shahrivar & Nematzadeh,
2013; Mohammadi, 2004; Nematzadeh et al., 2012; Shokri,
2004). Then, 120 words were obtained. In this stage,
research team investigated and selected the most appropriate
items based on the phonological characteristics of Persian,
the concept of inconsistency, the frequency of phonemes in
Persian, and including words that have all of the Persian
consonants and vowels. Ultimately, the number of items was
narrowed down to 27 items: 23 items were categorized in
the noun class, 2 words as adjective, and the other 2 words
were in the verb class. Next, a professional graphic artist,
who was a specialist in graphic design for children, prepared
colorful pictures in the size of 15� 20 cm for the items. The
pictures were reviewed by the members of the research team
to review and detect their probable imperfections. In this
stage, we asked the experts to rate the questions that were
related to the characteristics of the PTOSC items in the
range of 0 to 100. Then, descriptive statistics were calculated
for their ratings for every question. After this phase, PTOSC
was administrated on 57 children to calculate the difficulty
coefficient. The transcribed forms of the target words of the
PTOSC and their English equivalents are given in
Appendix 1.

The number of syllables for the items ranged from 1 to
5. SLPs and linguists who were expert in research, evalu-
ation, and intervention of children with SSD were invited to
comment on the items, their pictures, and the manuals of
the test using VAS, which was then transformed into
percentages.

Construct validity

Known group validity, or the ability of the PTOSC to inves-
tigate the difference among several age groups, was consid-
ered as the evidence of construct validity in the current
study. Thus, for this purpose, the mean scores of the vari-
able percentages were compared among the six age groups.
Furthermore, the consistently correct and consistently incor-
rect responses of the children were compared in the six
age groups.

Reliability measurement

Two types of reliability measurements were calculated to
investigate the reliability analysis in this research: test-retest
and inter-rater reliability. Totally, 52 children were
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randomly selected from the studied population for the test-
retest analysis. Then, administration of the PTOSC was
repeated with 14 days of interval. As for the inter-rater reli-
ability, two SLPs were instructed about scoring, recording
the data, and transcription of the speech samples.
Afterwards, they recorded, transcribed, and scored the pro-
duced samples independently, and the correlation between
their scorings was considered the inter-rater reliability index
(Table 2).

Data analytic approach

The statistical analysis of the data was performed using
Statistical Package for the Social Sciences, version 24.0
(SPSS, Inc., Chicago, IL, USA; IBM Corp., Armonk, NY,
USA). The procedure used for the item generation was
qualitative. Then, the descriptive statistics were obtained for
the content validity of the PTOSC. Obtained values
of.15–.85 were considered acceptable for measuring of diffi-
culty coefficient (Anastasi, 1998). Also, the Kolmogorov-
Smirnov test was used to check the normality of the data
distribution. Given the normal distribution of the data, One-
way ANOVA was applied to explore the construct validity
(comparison of the variable response among age groups)
and to compare the consistently correct as well as the con-
sistently incorrect responses among different age groups.
Test-retest and inter-rater reliability were measured using
Intraclass correlation coefficient (ICC). In addition, inde-
pendent sample t-test was used to compare the mean scores
of the PTOSC in boys and girls. The significance level was
set at (p < .05).

To analyze the speech responses, code 1 was considered
for the state that the child produced the intended words cor-
rectly three times. Code 2 was intended for the state that
the child produced that word consistently, but his or her
production was not correct. The productions that were vari-
ables were coded as 3. Consistently correct, consistently
incorrect, and variable percentage scores were obtained by
dividing the number of words that were produced in each

state by 27 (the total items of the PTOSC were multiplied
by 100).

Procedure

Each participant was evaluated separately in a quiet room at
the nursery school by the first author. First, she called their
names, communicated with the examinee, and explained to
him or her that we were going to look at some images. She
prompted the child to name the images with question sen-
tences including “What is it?”, “What is he doing?”, and
“What color is it?” The examiner asked the child to repeat
the words she did not hear. The child was requested to have
three repetitions for each word within the consistency
assessment in that session, producing 27 words in one ses-
sion, in three nonconsecutive trials, separated by another
activity. For the words that the child could easily name the
pictures, the second and the third trials were elicited
through name repeating. The required time for implement-
ing the PTOSC was 15–20min. The first author transcribed
the speech samples of the children in a broad manner. She
transcribed the speech samples of each child simultaneously.
All of the samples were audio recorded using a COBY
(Model: MPC-7405) voice recorder and a Sony VAIO
(Model: PCG-5p6p) laptop. The audio recording was made
to check the accuracy of the transcriptions.

Results

Content validity

The mean values of Table 3 show the agreements among the
experts, which were higher than .85 for the questions related
to the content validity of the PTOSC.

Difficulty coefficient

The results of calculating the difficulty coefficient of the
items of PTOSC showed that 25 out of 27 items had diffi-
culty index between .3–. 7. Two other items had difficulty
coefficient of .28 and .25.

Construct validity

The frequency of the consistently correct responses was
higher than those of the consistently incorrect and variable
responses. The descriptive statistics of all responses are given
in Table 4. As seen in this Table, the consistently correct
responses were produced more than the other responses by
the children.

Table 3. Descriptive statistics of the agreement percentage among experts for the content validity of the PTOSC.

Characteristics of PTOSC Minimum Maximum Mean SD

The number of items 60 100 88.42 16.26
The syllable structure of the items 97 100 99.28 1.25
Appropriateness of the target words for assessment of consistency 94 100 98.28 2.97
Picturability of the target words 87 100 92.71 5.18
Appropriateness of the test’s manual 88 100 98.28 4.53

Table 2. Descriptive statistics of the participants for calculating the construct
validity of PTOSC in terms of age and sex.

Age group

Girls Boys N (total)

N Percent N Percent N Percent

1 20 6.3 15 4.7 35 11
2 31 9.8 21 7.6 54 17
3 25 7.9 21 6.6 46 14.5
4 29 9.1 32 10.1 61 19.2
5 30 9.5 26 8.2 56 17.6
6 24 7.6 25 7.9 49 15.4
Total 163 51.4 154 48.6 317 100
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Supporting evidence for the construct validity (known
group validity) of the PTOSC is given in Table 5. The six
age groups were significantly different in terms of the mean
value of the percentage of the variable responses (p < .001).
Thus, PTOSC could discriminate among different
age groups.

There were also statistically significant differences among
the six groups regarding the consistently correct responses
(p < .001). Likewise, they were statistically significant differ-
ences among them in terms of the consistently incorrect
response in PTOSC (p ¼ .007).

As demonstrated in Table 6, the participants did not
demonstrate significant differences for the consistently cor-
rect response (p ¼ .52), consistently incorrect responses (p
¼ .97), and variable responses (p ¼ .87) with regard to sex.

Results of the reliability measurement

There was a significant but moderate correlation between
two administrations with 14-day intervals of the PTOSC as
calculated by ICC (ICC ¼ .89, p < .001) and a high value
was obtained for the inter-rater reliability (ICC ¼ .88,
p < .001).

Discussion

The current research aimed to develop and measure the psy-
chometric properties of PTOSC. Using this scale helps SLPs
to measure the speech consistency in the Persian speaking
children which could be the scientific innovation of
our study.

To prepare this scale, the essential steps of developing an
instrument were taken, including literature review, content
validity, and measurement of the difficulty coefficient values
for the items of PTOSC.

The experts revealed an acceptable level of agreement
about the characteristics of the PTOSC. Similar disseminated
studies have used agreement percentage for the content val-
idity of the instruments, too (Abou-Elsaad et al., 2009;
Ahmadi, 2018).

Among the different responses, the frequency of consist-
ently correct responses was higher than those of the other
responses. This finding of the present study is in accordance
with the previous studies (Holm et al., 2007; Martikainen
et al., 2019) but not with that reported in Sosa study (Sosa,
2015). This discrepancy is possibly related to the partici-
pants’ age and characteristics of the target words used to
assess the word variability. The possible reason for the dif-
ferent findings between our study and the study by Sosa
could be the high frequency of the poly-syllabic words in
the target words that were utilized to assess the speech vari-
ability in her study. This attribute and the younger age of
the participants in her study, compared to the other similar
studies, probably explains the difference in the finding
(Sosa, 2015).

Older children had fewer values for the variable percent-
age response. This finding implies that the degree of speech
variability decreased as age increased, which is consistent
with those of the earlier studies (Holm et al., 2007;
Martikainen et al., 2019; Sosa, 2015). The obtained values
for the variable percentages in the present research are
rather higher than those of the previous studies (Holm
et al., 2007; Martikainen et al., 2019) and lower than the val-
ues reported by some others (Macrae & Sosa, 2015; Sosa,
2015). Given the differences across languages, we cannot
directly compare the obtained findings of languages with
each other (Martikainen et al., 2019); however, one possible
reason for this difference may be the phonological and
phonetic features of the target words (Martikainen et al.,
2019; Sosa, 2015). About 30% of the target words contained
the consonant cluster CVCC, which is somewhat challenging
to produce in the Persian speaking children with typical
development, according to the existing evidence (Ghasisin
et al., 2011; Jalilevand et al., 2014). Moreover, a notable
number of the children produced consonants that are
acquired at a later time in Persian (Zarifian & Fotuhi, 2020).
Another reason that could be considered for this finding is
the age group recruited in the previous research (Holm
et al., 2007; Martikainen et al., 2019). In the studies con-
ducted by Holm et al (Holm et al., 2007) and Martikainen
et al (2019), a broader age range was examined including
older children in their studies. Hence, this difference may
have an influence on the fewer variable percentages obtained
in their studies.

Another result of the present study showed that the par-
ticipants did not obtain significant values in terms of sex.
To put it differently, boys and girls acquired similar percen-
tages for different kinds of responses in this research. This
finding is not consistent with those reported in some

Table 4. Descriptive statistics of the different types of participants‘answers
in PTOSC.

Response Minimum Maximum Mean (SD)

Consistently correct 0 100 72.16 (18.73)
Consistently incorrect 0 85.19 13.43 (13.34)
Variable 0 29.63 14.41 (8.35)

Table 5. Evidence of construct validity (discriminative validity in terms of age)
of PTOSC by the One-way ANOVA test.

Age groups
Consistently correct Consistently incorrect Variable

Mean (SD) Mean (SD) Mean (SD)

1 62.85 (13.24) 16.41 (10.72) 20.74 (7.78)
2 68.55 (16.43) 14.68 (12.80) 16.77 (8.14)
3 67.65 (19.41) 17.29 (16.53) 15.06 (8.15)
4 77.53 (13.98) 11.46 (13.68) 11.01 (7.44)
5 77.71 (13.57) 10.19 (10.45) 12.10 (7.52)
6 78.70 (15.94) 10.49 (13.71) 10.81 (6.44)
p value <.001 .007 <.001

Note: �p value < .05.

Table 6. Results of the analysis of the PTOSC in terms of sex by the
Independent sample t -test.

Sex
Consistently correct Consistently incorrect Variable

Mean (SD) Mean (SD) Mean (SD)

Boys 71.66 (19.11) 13.63 (13.80) 14.71 (8.39)
Girls 72.20 (16.32) 13.58 (14.06) 14.22 (8.24)
p value .52 .97 .87

Note: �p value < .05.
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previous works (De Castro & Wertzner, 2011; Holm et al.,
2007) but in line with the results of some other works (Burt
et al., 1999). The reason for the difference may be attributed
to some factors including studied age group and the type of
tasks used to assess the inconsistency (Holm et al., 2007). In
other similar studies (Ahmadi et al., 2018; Fatemi Syadar
et al., 2019; Zarifian, 2014), too, conducted to study the
other dimensions of speech production skills in Persian
speaking children, such findings were reported. A body of
evidence emerged showing that effect of sex on phonetic
and phonological capabilities was apparent in older children
(Dodd, 1995). For example, Poole demonstrated that the
interaction of sex and phonological skills was evident in
children aged 66months. In general, the evidence of sex dif-
ferences in speech inconsistency is relatively little and
should be targeted in future studies (Holm et al., 2007).

The current study had some limitations that should be
taken into consideration before any generalization. First of
all, the main aim of the study was to design and validate an
assessment tool for Persian speaking children. Considering
time limitations, the study of the speech consistency in dif-
ferent kinds of SSD, although necessary, was not feasible in
the present research. So, future surveys can investigate this
phenomenon in various types of SSD including inconsistent
phonological disorders, and CAS in Persian speakers.
Second, in the current study, we studied speech consistency
perceptually. Utilizing some instrumental analysis, like kine-
matic and acoustic measures, and exploring the relationship
among these analyses may strengthen our knowledge about
discrepancy in the obtained results in speech inconsistency
in the performed studies (Martikainen et al., 2019). Third,
we recruited Persian-speaking children above three years
old. The profile of younger children seems different from
those of the older ones (Sosa & Stoel-Gammon, 2006).
Further studies are suggested to investigate the speech con-
sistency in younger Persian-speaking children with normal
development.

Conclusions

Following the necessary steps to develop a valid and reliable
measurement and obtaining acceptable values for the psy-
chometric properties of the PTOSC proved that the Persian
SLPs can utilize this scale to measure the speech variability
in typically developing children. The findings of the present
study showed that Persian-speaking children with typical
development within the age range of 3–6 year olds are con-
sistent in speech production to a relatively great extent.
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Appendix 1. Target words of PTOSC

Phonetic Transcription of Target Word Target Word(Eng.) Phonetic Transcription of Target Word Target Word(Eng.)

l A k p o S t turtle D A r u b æ r G i Vacuum cleaner
Ɂ A d æ m b æ r f i snowman h æ v i D carrot
d o k t o r doctor k o l A h hat
r A n æ n d e g i driving g A v cow
z æ r d yellow d æ r s study
S of A Z radiator z i p zip
Z e l e jelly k æl A G crow
l i v A n glass t æ s A d o f crash
v æ r g u S rabbit s i b z æ m i n i potato
m o b l sofa t o f æ n g gun
j æ v T A l refrigerator s æ b z green
n e j straw p i T screw
T æ r v wheel x æ m i r d æ n d an toothpaste
z i r p u S underwear
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