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ABSTRACT

EISTEE Early language skills predict the child’s future language skills and literacy. So, screening and as-
sessment of speech and language at an early age are important. One cost-effective way of assessing a
child’s communication is through parents reporting tools. MacArthur-Bates Communicative Development
Inventories (CDIs) are the most widely used forms by professionals in more than 70 live languages world-
wide to screen children’s communication skills. The main purpose of this study was to provide the Persian
version of the third form of CDI (CDI-lIl) and determine its psychometric properties, including face and
content validity and internal consistency in 30 to 37 months old Iranian Persian-speaking children.
In a cross-sectional methodological study of instrument validation, a Persian-adapted
form of CDI-lIl was developed. At first, the English form was adapted to Persian, and a Delphi method was
used to provide the initial list of the items. The face and content validity rates were examined by asking
the opinion of ten Persian-speaking speech and language pathologists with at least three years of clinical
experience in the field of child speech/language development and disorders. The final form was compiled
based on the results of the content validity ratio (CVR) and content validity index (CVI) of the items. The
final form consisted of three sections, including vocabulary, sentences, and use of sentences. The parents
of 356 Persian-speaking children aged 30 to 37 months recruited by multi-stage cluster random sampling
from health centers in Isfahan City were asked to complete the form. The Kuder-Richardson coefficient
assessed internal consistency, and the Spearman coefficient examined correlation.
B8 The items with CVIs20.7 and CVRs>0.6 remained, and other items were reviewed or removed
based on the suggestions of panelists and developers. The final form included 100 words, 22 pairs of
sentences, and 16 questions about using sentences. A total of 356 children (Mean#SD age: 34.03+2.12
months) were included in the study. According to the English CDI-IIl guidelines, the data were divided into
four age groups with two-month intervals: 30-31, 32-33, 34-35, and 36-37. The internal consistency of the
whole form was 0.97, and internal consistency values of vocabulary, sentences, and sentence usage were
calculated as 0.98, 0.88, and 0.88, respectively. The Spearman correlation values between the scores of
the form sections and each section with age indicated a significant positive correlation between all sec-
tions of the form. Also, the significant positive correlation between age and all three parts showed that the
number of expressive words, the grammatical complexity of sentences, and the proper use of sentences
increase with age.

The Persian CDI-lIl form possesses a good face and content validity and internal consistency to
be used as a valid tool for screening language competence of 30-37 months old Persian-speaking children.
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Introduction

arly identification of language delay is a

prerequisite for the prompt and effective

intervention of language delay in children,

which is recommended to be done via a

brief and cost-effective screening that can
be easily implemented and interpreted [1]. Official tests
and other tests based on parents’ reports are used to screen
and evaluate children’s language. Formal tests to assess
children’s language development are complex and time-
consuming. In contrast, parents’ reports are more suitable
due to the ease of implementation and parents’ access to
the realistic situations of observing their children. These
tests are used in large-scale language development stud-
ies in line with clinical and research goals for infants and
toddlers [1, 2]. Also, they are cost-effective because they
do not need the presence of a speech therapist or other
specialists to be completed [3]. The MacArthur-Bates
Communicative Development Inventories (CDIs) are one
of the most widely used tools for screening and evaluating
children’s language development based on parent reports.
Numerous studies have reported CDIs’ validity, reliabil-
ity, and cost-effectiveness [3, 4].

According to studies, the prevalence rates of commu-
nication problems and developmental language disorders
are 6.34% and 7.58%, respectively [5, 6]. The census of
2015 in Iran shows that more than 9700000 are children
under 6 years old [7]. According to the presented statistics
in Iran, many children need speech and language screen-
ing before school age to receive the necessary interven-
tions. Currently, in screenings performed in Iran’s health
centers, the age and stages questionnaire (ASQ) is used
to screen for developmental problems. This question-
naire has a “communicative area” sub-section, which is
used to screen children’s language problems. However,
studies have shown that ASQ’s capability to screen com-
munication problems, especially speech and language, is
insufficient. The study conducted in the Korean language
by comparing the information obtained from the ASQ
and the short form of CDI in children with an average
age of 29 months and 7 days who had language impair-
ment showed that the sensitivity of the CDI form is 95.9,
but the sensitivity of the communication area of the ASQ
form is 76.7. As a result, the screening ability of the ASQ
form is not sufficient to identify children with develop-
mental language delay, and it is necessary to use the CDI
short form [8].
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Despite the importance of using short forms for
children>s language screening, no study has been con-
ducted on specific forms of speech, language, and com-
munication screening, including CDI short form, in the
Persian language. The present study is carried out for the
first time on the third form of MacArthur-Bates CDls in
the Persian language. Previous studies in the Persian lan-
guage for the development of long forms of CDI in Per-
sian and the examination of their psychometric properties
have been carried out by Kazemi et al. which is related
to the age range of 8 to 16 months (infants form or form
I) and 16 to 30 months (children form or form II). The
results of these studies showed that the long forms of CDI
in the Persian language have good validity and reliability
[9-11]. According to what was said, we aimed to adapt the
CDI-III form from the MacArthur-Bates CDIs in the Per-
sian language for 30- to 37-month-old Persian-speaking
children.

Materials and Methods

The current study is a methodological cross-sectional
study of the tools’ validation type. Based on the instruc-
tions of the English CDI-III form [12], this study was
conducted on 356 children aged 30 to 37 months. Mono-
lingual Persian-speaking children between 30 and 37
months old without any obvious neurodevelopmental
disorder could participate in this study. If the form was
not completed and submitted or the form is incompletely
completed, the child will be removed from the sample.

Based on the recommendation of the developers of the
form and also because CDI-III is a language-dependent
tool, the process of translation-re-translation was not used
for this form. However, in the stage of compiling the Per-
sian form, the English form, the sub-sections of the form,
and the objectives of each section were translated into
Persian. Then, like the English form, the Persian form was
compiled into three parts “vocabulary,” “sentences,” and
“sentence usage.” To select the words for the vocabulary
section, the previous study conducted on the second form
of CDI-II in the Persian language [ 11], and the opinions of
several experts were used. Thus, 132 words were selected
for the vocabulary section of the Persian CDI-III form. To
compile items in the sentence and use sentences sections,
firstly, the grammar section of the second form of CDI-
I in the Persian language (WS-CDI) [11] and, in some
cases, the longitudinal study of sentence development
scoring in the Persian language or Persian developmental
sentence scoring (PDSS) [13] was used. Finally, 28 pairs
of sentences were designed for the sentence section, and
21 questions were designed for the sentence use section.
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After compiling the initial form, the formal and content
validities of the form were checked qualitatively using the
opinions of 10 speech and language pathologists as mem-
bers of the expert panel by calculating the content validity
ratio (CVR) and content validity index (CVI) values. The
members of the expert panel recorded their opinions about
the clarity, necessity, and relevance of each item with the
form. Based on the number of expert panel members, the
items that had CVR less than 0.62 and CVI less than 0.7
were removed or revised based on the opinions of expert
panel members and form makers, and the final CDI-III
form was compiled.

After compiling the final form, this form was completed
for 356 Persian-speaking children aged 30 to 37 months
to check its internal consistency. Due to the prevalence of
COVID-19, sampling and filling in the form was not per-
formed in person. First, the families were contacted, and

Table 1. Gender-age distribution of study participants

October 2022. Vol 23. Num 3

if the family was willing to participate in the study after
completing the study entry conditions form, the link to
the screening form designed in Porsline was sent to them
via WhatsApp.

The internal consistency of the form was calculated for
the whole form, each part of the form, and each part was
calculated by gender and age group. Also, the correlation
of the scores of two sections and the correlation of each
section with age were calculated, and due to the non-nor-
mality of the data distribution, the Spearman coefficient
was used.

Results

Table 1 presents the demographic characteristics of 356
children in this study by age group.

Age (y) Gender P No. (%)
Girl 17 4.77
30-31 Boy 34 9.55
Total 51 14.32
Girl 47 13.20
32-33 Boy 59 16.57
Total 106 29.77
Girl 33 9.26
34.35 Boy 56 15.73
Total 89 24.99
Girl 44 12.35
36-37 Boy 66 18.53
Total 110 30.88

Table 2. Norm scores of form sections for entire sample
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Index Words Sentences Using Sentences
MeantSD 80.74424.03 12.40+5.96 11.38+4.02
Number of samples 356 346 353
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Table 3. Norm scores of form sections by gender
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Gender Index Words Sentences Using Sentences
Mean+SD 83.28+21.92 12.8345.89 11.99+3.64
Girl Median 92 14 13
Number of Samples 141 139 140
Mean+SD 79.08+25.23 12.11+6 10.99+4.22
Boy Median 89 13 12
Number of Samples 215 207 213
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Table 4. The correlation between the scores of the form sections and the scores of each section with age

Section Age Words Sentences
Words 0.120*
Sentences 0.165™ 0.606™"
Using sentences 0.150™ 0.668"" 0.766™"

*P<0.05, "'P<0.01, "*P<0.001.

The face validity of the form was confirmed based on
the opinion of 9 members of the expert panel. In the con-
tent validity review, 100 items remained in the “vocabu-
lary” section, 22 items in the “sentences” section, and 16
items in the “use of sentences” section.

Internal consistency

The internal consistency coefficient for the whole form
was 0.97, which is more than the minimum acceptable
value of 0.7. Also, this coefficient was 0.98 in the vocabu-
lary section with 100 questions, 0.88 in the sentences sec-
tion with 22 questions, and 0.88 in the section on using
sentences.

Norm scores

Table 2 presents the normative scores of the entire stud-
ied population and table 3 shows the scores across two
sexes. Due to the non-normality of the data distribution,
the Spearman coefficient was used to examine the corre-
lation of the scores of the form sections, as well as the cor-
relation of the scores of each section with age. The posi-
tive and significant correlation value of the three parts of
the form shows that the whole form works in harmony for
the language screening of children aged 30 to 37 months,
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and by increasing the score in one part, the child’s score
in other parts also increases.

Table 4 presents the Spearman correlation values be-
tween the scores of the form sections together and each
section with age. These values show that by increasing the
number of expressive words, the grammatical complexity
of the child's sentences has also increased. Also, a positive
and significant correlation has been observed between
age and grades of all three parts of the form. The positive
and significant correlation of each section with age shows
that by increasing age, the number of expressive words of
the child, the complexity of sentences, and the appropriate
use of sentences have increased significantly.

Discussion

This study aimed to determine the psychometric proper-
ties of the third form of the MacArthur-Bates (CDI-III) in
Persian-speaking children aged 30 to 37 months.

Psychometric properties

According to the findings, the formal and content va-
lidities were approved by the expert panel members. Also,
the content validity of the form is completely acceptable
based on the positive and significant correlation of each

Mokhtari F, et al. Validation of Persian CDI-III. RJ. 2022; 23(3):372-391




Archives of

Rehabilitation

part of the form with age as a quantitative continuous
variable because the results showed that different parts of
the form are sensitive to age.

Internal consistency

The highest coefficient of internal consistency in all
age groups was related to the vocabulary section. West-
erland and colleagues reviewed the Swedish version of
the MacArthur-Bates screening form. This study aimed to
investigate the efficiency of different parts of the form to
diagnose severe language disorders in 3-year-old children
at 18 months. In the results of this study, it is stated that
the number of expressive words is the best predictor of se-
vere language disorders, and this screening test is superior
to traditional methods [1]. According to the importance
of expressive words, the high internal consistency of the
form in this section can be one of the advantages of the
form.

In the implementation of this study, the results and im-
plementation method of past studies on CDI in the Persian
language were used, and the shortcomings of the studies
were tried to be compensated. For example, the number
of items in the CDI-III form is smaller to be more consis-
tent with the purpose of screening, and in this study, larger
sample size was used to check the internal consistency,
which can also be considered as a normative sample.

Norm scores

In the present study, the large standard deviation in the
vocabulary section indicates the high dispersion of the
sample size and also shows the diversity of children's vo-
cabulary in this age range. These results are similar to the
findings of CDI studies among different languages. These
studies show that children differ in the development of
basic communication skills in their first three years of life.
This diversity is clearly seen in the initial evolution of vo-
cabulary, and its effects can be seen in the long term [14].

The comparison of norm scores between two groups of
girls and boys shows that the average of all sections in the
girls' group is higher than boys, and the standard deviation
is lower in all sections. This means that girls performed
better on average in all parts and the dispersion of results
was less in this group than in boys.

Correlation
The results show a strong positive correlation between

the parts of the form, which is significant at a level of less
than 0.05. The results of a study on CDI-III performed in
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Estonian to 34 to 39 month-old children show a strong
direct relationship between vocabulary section scores and
grammar section scores, which is consistent with results
in other languages. Since the development of vocabulary
precedes the development of grammar, it is expected that
children with more expressive vocabularies will begin
to combine words in more complex utterances and use
grammar rules correctly [14]. The correlation results of
the present study are consistent with the results of these
studies.

The correlation between the parts of the form also shows
the internal consistency of the form. For example, people
who expressed more words in the first part had more posi-
tive answers in the third part or the use of sentences. Al-
though the correlation of the sections with age is lower
than the correlation within the sections but these values
are statistically significant. One of the reasons for the low
correlation value can be the low age range of the samples,
which is only 6 months. In previous studies in Persian, a
larger age range has been used for grouping children; for
example, in the PDSS study conducted in the Persian lan-
guage, children were grouped at 6-month intervals, and the
results showed that this grouping could show the differenc-
es in sentence development score that occur gradually [13].

Also, the results of the PDSS study showed that at older
ages, i.e. 54-59 months, the sentence growth score shows
a significant increase. It seems that the speed of sentence
growth in Persian-speaking children shows a clear in-
crease in two age periods, before the age of 3 years and
after the age of 4.5 years [13]. Since this study is in the
age range of 30 to 37 months, it was not far from the ex-
pectation that the correlation of form scores, especially in
the sentence section and the use of sentences, was signifi-
cant with age.

In studies conducted in other languages, the age group-
ing of children has been performed at larger intervals.
In the first study of sentence development scores for
English-speaking children in 1971, Lee examined the
sentence development score at 6-month intervals, but in
a subsequent study in 1974, by adding the age group of
2-3 years, he reported the significance of the difference
in sentence growth averages in one-year intervals. As a
result, the difference between children was more obvious
at younger ages, within one year [13].

Conclusion
According to the findings of this research, the face and

content validities of the CDI-III form are entirely accept-
able for Persian-speaking children aged 30-37 months.
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Also, the internal consistency of the form was confirmed
in this study. Normative scores of the CDI-III form can
be used for screening and future studies in the field of ex-
amining diagnostic accuracy in different clinical groups.
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2. Words and gesture
3. Words and sentences
4.Ages and Stages Questionnaire (ASQ))
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1. MacArthur-Bates communicative Development Inventories (CDI)
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6. Persian Developmental Sentence Scoring (PDSS)
7. Content Validity Ratio (CVR)
8. Content Validity Index (CVI)
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