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Milestones of language development in Turkish children
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Abstract. Milestones of language development in Turkish children. Objectives: Language delays are common in child-
hood, may be associated with delays in other areas of development, and can affect school performance. Various tests
designed for general developmental screening or specifically for language are used to assess developmental status in
preschool children. Knowledge of the probabilities of normal developmental milestones may simplify detection of
problems and delays. The aim of this study was to determine the milestones of language development in Turkish children.
Patients and methods: We assessed data from application of the Denver II Developmental Screening Test’s Turkish
standardization to 1,993 children, 976 (49.0%) boys and 1,017 (51.0%) girls aged 0.6-82.0 months. We used binary
logistic regression to analyze the predicted probability of accomplishing the language items on the Denver II Develop-
mental Screening Test.

Results: We determined the sequence of assessed language items and the ages associated with accomplishing those items,
as well as the ages at which 25, 50, 75, and 100% of children passed the items. Language items followed a sequential
route. Graphs had polynomial slopes.

Conclusion: Curves for normal development allow detection of aberrations in the predicted course of language develop-

ment, and may facilitate earlier diagnosis of delays in language.

Introduction

Language development starts in early infancy; in-
fants first hear voices and single words, and babies
as young as 2-3 months of age mimic facial expres-
sions and sounds. They develop the ability to hear
increasingly complex sounds and recognize words
within a sentence by later infancy.'? Repetition of
open-mouth sounds and then syllables gradually
leads to the acquisition of spoken language.
Normal language acquisition follows an order.?
Children 1-6 months old coo in response to human
voices, particularly their mother’s voice; after 6 to
9 months, babbling and single syllables are ob-
served. Children aged 10-11 months imitate sounds
and nonspecifically speak the words “mama” and/
or “dada.” At 12 months, children use *“mama/
dada” specifically and often imitate two- and three-
syllable words. By the age of 13-15 months, the
child’s vocabulary consists of four to seven words,
which increases to 10 words at 16-18 months and
20 words at 19-21 months, with 50% of the child’s
speech understandable by strangers. Children aged
22-24 months have vocabularies of >50 words,
speak two-word phrases, are eliminating their use

of jargon, and 60-70% of their speech can be under-
stood by strangers. A vocabulary of 400 words, in-
cluding names, two-to-three-word phrases, and
pronouns are achieved at 2-2.5 years of age; echo-
lalia diminishes at this age, and 75% of speech is
comprehensible by strangers. Ages 2.5-3 years are
marked by the use of plurals and the past tense,
as well as knowledge of age and gender, correct
counting of three objects, the use of three to five
words per sentence, and 80-90% of speech that is
understood by strangers. Children 3-4 years old
use three to six words per sentence, ask questions,
converse, relate experiences, and tell stories with
speech that is nearly all understood by strangers. At
4 to 5 years of age, children use six to eight words
per sentence and are able to name four colors and
count 10 pennies correctly.

Language development is also an indicator of the
child’s overall development and cognitive ability,
and is closely related to school performance.
Follow-up of language development as well as pre-
diction and early diagnosis of delays are important
for the child’s social adaptation and future perfor-
mance, and thus various tests are used to assess
language development. In practice, physicians
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frequently utilize screening procedures rather than
specific language tests, which require trained spe-
cialists. We investigated the predicted probability
of language development in children 0-6 years of
age via data obtained through the Denver II Devel-
opmental Screening Test’s Turkish standardization
study

Materials and methods

The study group consisted of 1,993 children, 976
(49.0%) boys and 1,017 (51.0%) girls aged 0.6-
82.0 months that were seen in the outpatient clinic
of Hacettepe University Ihsan Dogramaci Children’s
Hospital for well-baby follow-up, immunization, or
minor infections. Children who had fever, pain, a
past medical history of premature delivery, multi-
ple delivery, perinatal complications, hospital
admissions, or a family history of developmental
delay were excluded. There were no bilingual or
multilingual children in the study group.

After parental consent was obtained, a question-
naire including age and sex of the child as well as
demographic and maternal data was filled out for
each child. Maternal age was divided into five
categories: <20 years, 21-25 years, 26-30 years, 31-
39 years, and =40 years. The mother’s education
level was divided into three classes: completion of
primary school, secondary school, or high school/
university. The number of siblings at home was
recorded, as was the area of residence according to
Ankara census data, which identified high, middle,
and low socioeconomic areas of the city.

The Denver II Developmental Screening Test,
standardized for Turkey, was given by a trained
child development specialist or pediatric neurologist.
The test contains 134 developmental items in four
domains: personal-social, fine motor, language, and
gross motor.* It was administered in a quiet room in
the presence of the mother or caregiver. The child’s
performance as “pass” or “fail” was recorded.
When the child was able to perform the required
language development item, “pass” was recorded;
when he/she could not perform that language
development item, “fail” was recorded. The
examiner’s observations were important in deciding
“fail” or “pass,” rather than the parent’s observa-
tions. The test lasted 15-30 minutes for each child.
Items were presented to the child in a normal,
routine order that was not rapid; the examiner was
patient, and the process did not frighten the child.
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Forty-three language development items were
included in the analysis. Pass/fail status and the
ages at which 25, 50, 75, and 100% of children
passed that item were determined. The age (in
months) of predicted probability (%) of achieving
the language item was analyzed by binary logistic
regression. The dependent variable was the lan-
guage development item, and age was a covariate.
In SPSS 16.0 (SPSS Inc., Chicago, IL, USA),
“probability” was chosen in the “Save” section, and
in the “Options” section, “CI for exp (B)” 95% was
selected. The program output the predicted
probability of that language development item. The
predicted probabilities were depicted on line
graphs, and the slope of the line and the R* values
were calculated. Values of p <0.05 were defined as
significant.

Results

Characteristics of the participating children and
families appear in Table 1 and indicate that our
study included a good mix of children. The majority
of mothers were 20-30 years old (n = 1163,58.3%),
had primary or secondary education (n= 1475,
74.0%), had 1 or 2 children (n = 1695, 85.1%), and
were of middle income status (n = 801, 40.2%).

The ages when 25, 50, 75, and 100% of children
passed each language item, as well as the sequence
of language milestones, are reported in Table 2 and
Figure 1. Analysis of language acquisition time and
completion age for language development items re-
vealed a sequential route, with completion of cer-
tain items following other items.

The following language items were completed
by all participants at age 0.0-12.0 months: responds
to bell (the mean age of 0.4 months); babbles (3.1-
7.9 months); laughs (0.8-4.2 months); turns to
rattling sound (2.4-6.4 months); uses single syllables
(4.4-7.7 months); turns when the child’s name is
whispered (3.4-9.0 months); responds to the sound
of his/her own language (3.9-9.5 months); and non-
specifically uses “mama/dada” (5.6-11.6 months).
After 12.1-24.0 months, all participants mimicked
voices (6.0-12.9 months), specifically used “mama/
dada” (8.5-14.1 months), and used two words other
than “mama/dada” (9.1-14.9 months).

These language items were completed by all
participants aged 24.1-36.0 months: uses four
words other than “mama/dada” (12.1-20.3 months);
obeys one command (14.5-22.8 months); shows
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Table 1
Descriptive data and demographic features of participating children*
Age groups (months) _Mde _Female Total n Total %
0-12.0 380 525 344 47.5 724 100.0
12.1-24.0 207 50.9 200 49.1 407 100.0
24.1-36.0 138 414 195 58.6 333 100.0
36.1-48.0 86 441 109 559 195 100.0
48.1-60.0 73 48.0 79 52.0 152 100.0
60.1-72.0 77 51.0 74 490 151 100.0
72.1-84.0 15 484 16 51.6 31 100.0
Demographics

N %

Mother’s age (years) <20 105 53

21-25 487 244

26-30 676 339

31-39 632 31.7

=40 83 42

Mother’s education Primary school 676 339

Secondary school 799 40.1

High school / university 470 23.6

Number of siblings at 1 984 494

home 2 711 35.7

3 208 104

>4 55 2.8

Socioeconomic status High 473 237

Middle 801 40.2

Low 652 327

*Missing values for n = 10 (0.5%) responses for mother’s age; for n = 48 (2.4%) responses for mother’s education level; for n = 35
(1.8%) responses for number of siblings at home; and for n = 67 (3.4%) responses for socioeconomic status.

one part of the doll (14.6-23.3 months); shows two
parts of the doll (15.4-23.9 months); shows four
parts of the doll (16.6-25.2 months); combines two
words (18.4-30.5 months); understands one prepo-
sition (19.8-31.7 months); engages in semi-com-
prehensible speech (17.0-32.0 months); points to
one picture (21.5-32.6 months); points to two pic-
tures (22.3-33.2 months); and names one picture
(24.1-34.9 months).

All participants aged 36.1-48.0 months completed
the following language items: names two pictures
(24.8-36.2 months); uses 10 words (20.1-36.3
months); knows one function (25.1-37.2 months);
obeys three commands (20.7-38.5 months); uses
totally understandable speech (18.8-39.4 months);
names three pictures (26.8-39.4 months); points to
four pictures (26.5-40.9 months); uses one of the
terms “cold,” “tired,” or “hungry” correctly (24.5-
41.0 months); understands three prepositions (23.5-
41.3 months); defines one word (29.0-42.4 months);

describes the use of one object (25.1-43.1 months);
uses plurals (26.6-43.5 months); and defines two
words (30.3-45.1 months).

All participants aged 48.1-60.0 months were
able to define four words (32.3-48.9 months), use
all of the terms “cold,” “tired,” and “hungry”
correctly (37.2-52.3 months), describe the uses of
three objects (37.2-52.3 months), know 1/4 oppo-
site meanings (35.9-52.9 months), and know 2/4
opposite  meanings  (38.8-59.1 months). No
additional language items were totally completed at
age 00.1-72.0 months. However, at ages 72.1-
82.0 months, all participants were able to count two
blocks (39.0-75.0 months), know 3/4 opposite
meanings (42.9-66.9 months), and count five blocks
(53.6-75.3 months).

The time (in months) of the predicted probability
(%) of each language item was assessed by binary
logistic regression (Figure 2). The slopes of the
lines were polynomial. There was not an exact
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Figure 1
Time (in months) and percentage of children passing language development items

timing for language development, but lower and
upper development times and time intervals were
observed. The completion time for each language
development items occurred when 100% of the
participants achieved that item.

Discussion

Normal language acquisition follows an order.
Babies less than 6 months old smile and coo in
response to human voices, especially their mother’s.
Babbling and the use of single syllables develop
after 6 months, which evolve into nonspecific and
then specific words by one year of age. A vocabu-
lary spurt occurs in the second year of life, and
words can be combined into sentences. The speech
of a 3-year-old child should be mostly under-
standable. Story-telling, questioning, and long sen-
tences of 6-8 words are expected from children
3-6 years of age.’

Language is used to talk about experience every
day, but language is far from an exact represen-
tation of our experience. The obligatory compo-

nents of each language may differ, and therefore
speakers only express part of what they have
in mind. Speakers will select different details or
aspects, such as scene or event, depending on
what language they are speaking; the rules in
one language may be absent in another language,
as for gender in German vs. English, aspect in
Polish vs. Hebrew, speaker’s source of knowledge
(direct or hearsay) in Turkish or Bulgarian vs.
Greek or Arabic. For multilingual individuals, the
same event may be represented in a variety of
ways in the memory, including varying amounts
of detail

Predicting the course of language development
may increase the accuracy of developmental
follow-up in children, and promote early detection
of delays. Language development at early ages,
even infancy, can predict language skills at later
ages and may be related to school performance.**
Follow-up is therefore important, and usually
consists of observation of receptive and expressive
skills and comparison with norms obtained from
that particular population.
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Table 2
Ages (in months) at which the language development items were completed

Language development items Percentage of children achieving a “pass” score

25% 50% 75% 100%
Response to bell* 04
Babble 3.1 44 6.3 79
Laughing 0.8 20 3.1 42
Turn to rattling sound 24 3.7 50 6.4
Says single syllables 4.4 5.5 6.6 7.7
Turns when their name is whispered 34 53 7.1 9
Responds to sound of his/her own language 39 5.8 7.7 9.5
Non-specific “mama/dada” 5.6 7.6 9.6 11.6
Mimicking voices 6 8.3 10.6 12.9
Specific “mama/dada” 8.5 10.3 12.2 14.1
Two words other than “mama/dada” 9.1 11 134 14.9
Four words other than mama/dada 12.1 14.8 17.5 20.3
Obeys one command 14.5 173 20.1 22.8
Shows one part of the doll 14.6 17.5 204 233
Shows two parts of the doll 154 18.2 21.1 239
Shows four parts of the doll 16.6 19.5 22.3 252
Combining two words 18.4 224 26.5 30.5
Understands one preposition 19.8 23.7 27.7 31.7
Semi-comprehensible speech 17.0 220 27.0 320
Points to one picture 21.5 252 28.9 32.6
Points to two pictures 223 259 29.6 332
Names one picture 24.1 27.7 313 349
Names two pictures 248 28.6 324 36.2
Use of 10 words 20.1 25.5 309 36.3
Knows one function 25.1 292 332 372
Obeys three commands 20.7 26.6 32.6 38.5
Speech totally understandable 18.8 25.7 32.6 394
Names three pictures 26.8 31.0 352 394
Points to four pictures 26.5 313 36.1 40.9
Cold-tired-hungry: one correct 245 30.0 355 41.0
Understands three prepositions 235 294 354 413
Defines one word 29.0 335 379 424
Use of one object 25.1 31.1 37.1 43.1
Use of plural 26.6 323 379 435
Defines two words 30.3 352 40.1 45.1
Defines four words 323 37.8 43.4 48.9
Cold-tired-hungry: three correct 29.8 364 430 49.6
Use of three objects 372 422 473 52.3
Knows opposite meanings: 1/4 correct 359 41.6 473 529
Knows opposite meanings: 2/4 correct 38.8 45.6 524 59.1
Counts two blocks 39.0 54.0 64.0 75.0
Knows opposite meanings: 3/4 correct 429 50.9 58.9 66.9
Counts five blocks 53.6 60.8 68.1 753

*: All babies performed this item at 0.4 months.



Figure 2
Predicted probability of achievement of language development items
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We investigated the predicted probability of
language development items as observed in the
context of the Denver II Developmental Screening
Test (Table 1, Figures 1 and 2). Our observations
helped to characterize the sequential development
of these language items. The resulting graphs had
polynomial slopes (Figure 2).

Babbling and the speaking of single syllables
have been reported to occur at 6-9 months.” For
babbling, 25% of the children in our study achieved
this item at 3.1 months old, 50% of the children
passed at 4.4 months old, 75% of the children
passed at 6.3 months of age, and 100% of the chil-
dren completed this development at 7.9 months
old. For the use of at least 10 words, 25% of the
participants passed at 20.1 months, 50% at
25.5 months, 75% at 30.9 months, and 100% at
36.3 months. At 20.1 months, the children may
have been able to use more than 10 words, but we
accepted 10 words as the standard for passing this
item on the Denver II Developmental Screening
Test.*

Our results indicate that language development
starts at 0.4 months, with a “response to a bell,” and
was completed with “counts five blocks” at
75.3 months. The majority of the language items
were acquired between 24.0 and 48.0 months of
age. Therefore, education, home care, speaking
to the child clearly and in detail, and the time
devoted to the child by the parents, especially
the mothers, were very important for language
development. Moreover, the child’s nutrition,
neurological development level (motor-fine, rough
motor, and social development) were also very im-
portant for gaining language development levels
and skills.

Language development often converges with
neurological development, especially in children
developing within normal limits. Constitutional
factors, environmental conditions, and parental in-
put in particular influence language development.
In a longitudinal study on language outcome of
~1,600 infants followed for 8 months to 4 years, a
family history of speech or language problems,
maternal education, and socioeconomic status
partially predicted language status at ages 2 and
4 years.” Another study from Norway observed that
language outcome at 18 months was affected by
male gender, perinatal factors, maternal education,
and language background, all of which created an
estimated variance of 4-7% in language outcome."
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If speech, language, and learning difficulties occur
simultaneously in a child, underlying neurological
abnormalities, such as epileptic disorders, should
be investigated."

In a study investigating the role of the caregiver’s
speech in language development in 47 parent-child
pairs of various social backgrounds, both the
14-month-old child’s speech and the caregiver’s
speech at early ages significantly predicted the
diversity in the child’s speech at 47 months. The
caregiver’s speech constitutes an environmental
factor that reflects demographic and socioeconomi-
cal features.” Multiple variables should be taken
into account when predicting language outcome.
Linear regression analysis of the UK Birth Cohort
data revealed a final model that predicted 32% of
the variance in language development at 5 years of
age based on maternal and behavioral factors and
the child’s vocabulary at 3 years."”

We detected the lower and upper limits for
language development for all test items (Table 1,
Figure 1), rather than an exact time point or time
course. These upper limits will be very important
for distinguishing between normal and delayed lan-
guage development in Turkish-speaking children.
The most important benefit of our study is to define
the time interval for each of the language items.
There were child-to-child differences in the
language development interval, probably due to
neurological development, socioeconomic status,
gender, the number of siblings at home, the mother’s
age, and the mother’s education levels. In the future,
we will investigate the relationships between these
factors and language development items.
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