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The study group consisted of 30 children with cochlear implants (CI) and 30 children with normal 
hearing (NH), whose ages were 4 years and 7 years 11 months. Turkish Test of Early Language 
Development (TEDIL) was used to assess the language skills of the children. Language samples were 
gathered by using Edmonton Narrative Norms Instrument (ENNI). The study results indicated that the 
sum of receptive, expressive and verbal language scores of the children with CI was lower than the 
children with NH and the difference was statistically significant according to TEDIL. It was found that 
mean length of utterance (MLU) and number of different words (NDW) averages among MLU, NDW and 
total number of words (TNW) average scores showed statistically significant differences in all of the 
three stories in favour of the children with NH. However, there was no statistically significant difference 
between two groups except for the A1 story in TNW. It was found that children with CI used case 
suffixes, pronouns, conjunctions among part of speech and verbals which were necessary for creating 
complex sentences less often than the children with NH and the difference between them was 
statistically significant with regard to the occurrence frequency of case suffixes, pronouns, A1 and A3 
stories, A1 story conjunction. Besides, it was observed that the children with CI made more statistically 
significant word omission, morpheme omission and substitution errors than the children with NH. It 
was found that the children who were implanted before the age of 2 scored higher. As a result of 
language sample evaluations, it was stated that TNW scores predicted the ones with CI and MLU and 
NDW scores predicted the children with NH. 
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INTRODUCTION 
 
Hearing loss, arising congenitally or in the pre-language 
period, affect child’s language development, and lead to 
delays of his/her social, cognitive and emotional 
development fields when compared to  his/her  peers.  As 

the degree of hearing loss increases, children’s speech 
production and vocabulary decrease, and their reading 
and writing skills decline (Davis et al., 1986; Diefendorf, 
1996; Easterbrooks, 2010; Marschark et al., 2007). 
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  Easterbrooks (2010) and the specific linguistic 
considerations for deaf children learning a visual language 
like ASL. By connecting a hearing model of vocabulary 
instruction to the previous knowledge of the language 
learning of deaf children and the adult strategies used to 
promote that learning, the truly unique pedagogy used to 
promote learning for this population may be uncovered.  

Cochlear implants (CI) have been widely applied to 
children who have severe to profound hearing loss in 
recent years. CI eliminates damaged or missing hair cells 
and directly stimulates the auditory nerve. Thus, the 
children who have severe and profound hearing loss 
benefit from CI and are able to improve their hearing, 
listening and speaking skills. It is observed todays that 
early implantation is successful in children’s acquiring 
spoken language, who have severe and profound hearing 
loss (Ertmer et al., 2003; Roeser and Bauer, 2004; 
Sennaroğlu, 2003; Spencer and Marschark, 2003; 
Yoshinaga-Itano et al., 2010; Wie et al., 2007). Even 
though the children who underwent early implantation 
exhibit a rapid and generally appropriate improvement in 
compliance with their ages than the children who 
underwent later implantation, most of them have difficulty 
in the domains such as syntax, semantics, and 
pragmatics (Nicastri et al., 2014; Han et al., 2015). The 
best results following the CI implantation are obtained 
from the children whose cognitive development are 
normal and to whom early was performed, and from the 
children who are intensely subjected to the language and 
who are supported by their parents and by their 
caregivers (Geers, 2003; Kirk et al., 2002; Nicholas and 
Geers, 2007; Sharma et al., 2004; Sharma and 
Campbell, 2011; Tobey, Geers et al., 2003) 

Language development can be described by separable 
domains, such as vocabulary, morphology, syntax and 
pragmatics (Topbaş, 2007). Generally, studies on 
language outcomes of children with CIs, language 
development are evaluated by means of vocabulary 
tests. However, vocabulary tests may not tell the whole 
language development (Mancini et al., 2015). Different 
components of the language come together in a story. 
Interaction of hearing and language at the quality of 
verbal stories which are an expression of opinion has an 
important role. The processes of a child's understanding 
the story cover cognitive and high-level language skills. 
These skills include the ability to sort events, to create 
coherent texts by means of distinct linguistic signs, to use 
whole words, to convey the opinions without having non-
linguistic support, and to comprehend cause-effect 
relationship. The hearing-impaired children who have 
severe and so severe hearing loss that  the issue is more 
that children with hearing loss experience language 
delays due more to not having access to a full language 
and are thus, unable to produce a story. 

In the assessment of language development of children; 
a narrative which assesses  different  components  of  the  

 
 
 
 
language in details has been started to be used in both 
clinical assessment and intervention programs. The 
analysis of the information gathered from the stories 
provides detailed information on how the children 
combine information about language rules (Soares et al., 
2010). Narratives have been found to predict academic 
achievement of children at risk for language impairments 
(Fazio et al., 1996); for children with early language 
impairments, preschool narrative performance appears to 
predict later language development (Bishop and 
Edmondson, 1987) and reading comprehension (Bishop 
and Adams, 1990). Thus, narrative skills appear to 
discriminate between children with impairments making 
them valuable tools for assessment and intervention.  

However, research rarely focuses on morphology, 
syntax, narrative skills, while these skills are important to 
structure speech and language and contribute to the 
effectiveness of children’s language (Da Silva, 
Comerlatto-Junior et al., 2011). Few studies evaluated 
several language domains. Young and Killen (2002), 
Spencer (2004) and Duchesne et al. (2009) measured 
vocabulary, syntactic and morphological skills. Young 
and Killen (2002), and Spencer (2004) observed strong 
vocabulary skills and a good understanding of word order 
in sentences, but problems with syntactic and 
morphological skills, such as pronouns, possessive 
markers, and verb tense. Goberis et al.  (2012) state that 
children who are deaf or with hard of hearing are 
significantly older than their normal hearing peers even at 
the age of 7 years, there are several forms that are not 
mastered by 75% of the deaf children or the children with 
hard of hearing. Yoshinaga-Itano et al. (2010) states that 
the objective of this investigation was to describe the 
language growth of children with cochlear implants and 
those children with the same degree of hearing loss using 
hearing aids. There were 87 children with a severe-to-
profound hearing loss from 48 to 87 months of age. 
Average language estimates at 84 months of age were 
nearly identical to the normative sample for receptive 
language and 7 months delayed for expressive 
vocabulary. Children demonstrated a mean rate of growth 
that was equivalent to their normal-hearing peers from 4 
years through 7 years on these 2 assessments. 
Examination of individual patterns by Duchesne et al. 
(2009) revealed four different language profiles. One 
profile consisted of language components within normal 
limits. The second profile demonstrated a general 
language delay on all tasks. The third profile showed 
normal lexical abilities with receptive grammar delay and 
the fourth one consisted of discrepancies across language 
domains. However, these studies were based on a 
relatively small sample size (n < 30) which hinders 
generalization of the findings to larger populations. A 
comprehensive study (n = 153) conducted by Geers et al. 
(2009) reported that fewer children with CIs achieved 
age-appropriate scores on measures of verbal intelligence, 
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language, and syntactic knowledge when compared to 

performance on vocabulary measures. Moreover, none of 
these studies included complex linguistic tasks involving 
pragmatic abilities such as narrative skills. However, 
analysis of different language development domains 
enables efficient rehabilitation (Geers et al., 2009).     

In the literature, there have been some studies in which 
the language skills of the children with severe loss of 
hearing by using narrative. Crosson and Geers (2001) 
found out that there is a statistically significant relation 
between narrative skills scores and speech perception, 
syntax and reading test scores of the children with CI; 
and usage of the words that connect sentences is not as 
improved as their normally hearing peers. In a study in 
which the language and narrative skills of the children 
implanted at early ages examined together, it was shown 
that more than the half of the children who received the 
implant before the age of 5 showed similar performances 
with the normal hearing children in narrative skills, length 
of utterance and vocabulary evaluations (Geers et al., 
2003). Boons et al. (2013) who compared the language 
and narrative skills of the children with CI and their 
normally hearing peers (using the retell method) found 
that nearly the half of the children with CI has a language 
level appropriate for their age while the other half has a 
language performance lower than their peers. In this 
study, it was stated that the children with CI had difficulty 
in the syntax as the result of error analysis and that their 
narrative skills were insufficient (Boons et al., 2013). The 
results of the research support that there is a relation 
between hearing, language and narrative skills in children 
with CI. 

The purpose of this study was to investigate language 
and narrative skills of children with cochlear implants and 
to compare their outcomes with normally hearing peers. 
This study seeks answers for these sub-questions 
regarding the purpose: 
 

1. Is there a statistically significant difference between the 
receptive language, expressive language and verbal 
language scores of children with CI and children with 
NH? 
2. According to Mean Length of Utterance (MLU), 
Number of Different Words (NDW) and Total Number of 
Words (TNW) scores obtained from language samples, is 
there a statistically significant difference between the 
groups? 
3. Is there a statistically significant difference between 
two groups relating conjunction and pronouns, suffixes 
and verbals? 
4. Is there any statistically significant difference between 
the children with CI and NH group for the frequency of 
skipped words, morpheme omission substitution errors 
and utterance error.  
5. Do the receptive language, expressive language and 
expressive language  sum  of  scores  obtained  from  the 
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language test differ in accordance with the age of 
implantation? 
6. Do the MLU, NDW and TNW results obtained from A1, 
A2 and A3 stories differ in accordance with the age of 
implantation? 
7. Which of the Mean Length of Utterance (MLU), 
Number of Different Words (NDW) and Total Number of 
Words (TNW) scores does predict the group with CI in 
A1, A2 and A3 stories? 
 
 
METHODS 

 
Study groups 

 
The research group consisted of 60 children (monolingual, whose 
native language is Turkish), 30 with CI and 30 with NH, between 
the ages of 4 years and 7 years 11 months, who continued 
inclusive education in special education and rehabilitation centers 
and preschool and primary education institutions in Izmir. The 
gender and chronological age were matched considering (±3 
months) (Boons et al., 2013; Le Normand et al., 2003; Schorr et al., 
2008). The distribution of the children according to the age and 
gender of the study group was shown in Table 1. 

In the study group, 28 of the children were male and 32 of them 
were female. The average age of the children with CI was 4.05 for 
the age of 4, 5.06 for the age of 5, 6.06 for the age of 6 and 7.08 for 
the age of 7. The average age of the children with NH was 4.05 for 
the age of 4, 5.06 for the age of 5, and 7.08 for the age of 7. 

This study included the children with congenital bilateral severe 
or very severe sensorineural hearing loss, who had been using CI 
for at least one year, who used auditory-verbal communication 
method at home, school and special education and rehabilitation 
centers, who did not have any other disability except for the hearing 
loss (information was collected from the student files and their 
families) and whose language developments were the age norms. 

Among the normally hearing children, the study included the 
ones who showed normal development (there was no problem with 
their development according to the teacher), whose hearing was 
below 20 dB HL at frequencies between 500 and 4000 Hz (the 
hearing test was done in a silent room at the children's school by 
the researcher using audiometer), who did not have any language 
disorders. 

All children who were included in the study group were the 
children who had CI operation based on the severe sensorineural 
hearing loss diagnosis. The children had used hearing aids for 2 
months to 3 years (Mean=1.21) before the operation. The age of 
the operation differed from 1 year of age to 5 years (Mean 2.13). 
The special education centers in which all the children who were 
included in the research are the centers which give auditory verbal 
therapy, educate families for auditory-verbal education and support 
the families to give auditory-verbal education to their children at 
home. It was found that the difference between the educational 
levels of the mother of the children with CI and the children with NH 
(X2(2)=5.96, p=.051) and their fathers' educational level (X2 
(2)=4.589, p=.101),  which is an important element of the child's 
language development was not statistically significant.  

 

 
Data collection 

 
The school principals and teachers of the deaf were contacted by 
determining  the  special  education   centers   (focused   on   family 
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Table 1. The distribution of chronological age and gender of the study group. 
 

Age 

(Years) 
Sex 

CI (n:30) NH (n:30) 

n Mean SD Min-Max n Mean SD Min-Max 

4  

Males 3 4.05 0.05 4.00-4.10 3 4.05 0.05 4.00-4.10 

Females 3 4.05 0.04 4.02-4.10 3 4.05 0.04 4.02-4.10 

Totals 6 4.05 0.04 4.00-4.10 6 4.05 0.04 4.00-4.10 

5  

Males 3 5.05 0.05 5.00-5.10 3 5.05 0.05 5.00-5.10 

Females 4 5.06 0.04 5.03-5.11 4 5.06 0.03 5.03-5.10 

Totals 7 5.06 0.04 5.00-5.11 7 5.06 0.04 5.00-5.10 

6  

Males 4 6.06 0.04 6.00-6.10 4 6.06 0.05 6.00-6.11 

Females 3 6.07 0.03 6.04-6.09 3 6.07 0.03 6.04-6.09 

Totals 7 6.06 0.03 6.00-6.10 7 6.07 0.04 6.00-6.11 

7  

Males 4 7.10 0.02 7.07-7.11 4 7.09 0.02 7.07-7.11 

Females 6 7.07 0.04 7.00-7.11 6 7.07 0.04 7.01-7.11 

Totals 10 7.08 0.04 7.00-7.11 10 7.08 0.03 7.01-7.11 

 
 
 
supporting auditory-verbal language) of the children. General 
information related to the child and the family was gathered from 
the families who volunteer to participate in the study after the 
children who took TEDIL in the first session and the language 
samples were taken in the second session. After the normally 
hearing children who matched the children with CI were determined 
from the classroom lists of their schools and they were tested with 
hearing test audiometer (amplaid 171 S Type 3 IEC 645) and 
earphones (amplaid) for the frequencies of 500-1000-2000-4000 Hz 
in a silent room, the children whose hearing thresholds were lower 
than 20 dB HL were included in the study. Besides, the language 
test was applied in this session. Then, the language sample was 
taken in the second session.  
 
 
Test materials 
 
Turkish test of early language development (TEDIL) 
 
Test of Early Language Development (TELD-3) test which was 
developed by Hresko et al. (1999) is a test that was adapted to 
Turkish as Turkish Test of Early Development by Topbaş and 
Güven (2011). The test is conducted on an individual basis; it is 
norm referenced and it aims at measuring receptive and expressive 
verbal language skills of the children between 2 years 0 months 
and 7 years 11 months of age. The test can be used for the 
purposes such as early diagnosis of children with language 
disorders, to show strong and weak aspects of language 
development, to provide information regarding development 
process and to research. The Cronbach alpha values of the test are 
identified as between 86 and 98 in different age groups for TEDIL 
receptive language test, between 87 and 98 for expressive 
language subtest. The reliability among the potential users of the 
test is stated as 99 (Topbaş and Güven, 2013). In this study, TEDIL 
was used to determine if the language development of the children 
with normal hearing was appropriate for their age in the selection of 
the study group, to determine the language development levels of 
the children with CI and to include the children whose language 
development is age norms with the children with NH into the 
research. As the result of the application of the test, out of 36 
children with CI, 6 children whose TEDIL expressive and verbal 
language  sum  of  scores  were  2  SS  below   the   average   were  

removed from the study. 
In this study, another purpose of using TEDIL was to determine 

general language skills of the children. Sum of receptive language, 
expressive language, verbal language standard scores of the 
children and the standard deviations are given in Table 2.

It is seen in Table 2 that the children with CI had lower scores in 
all of the three TEDIL subtests than the children with NH. For the 
children with CI; 11 (36.7%) in receptive language test, 15 (50%) in 
expressive language test, 14 (46.7%) in verbal language test sum 
of performances scored below 1 and 1.5 SD. 

 
 

The Edmonton narrative norms instrument (ENNI) 
 
In this study, "The Edmonton narrative norms instrument (ENNI)" 
which was developed by Schneider et al. (2005) was used to 
evaluate the language skills by means of narrative. Before the 
application, the necessary permission and information regarding 
application process were received from Alberta University, Dr. 
Phyllis Schneider. ENNI contains storyboards without writing; 1 
educational story and 3 test story. Three picture sets with animal 
characters were used to elicit stories, in three levels of complexity. 
These picture stories were provided a range of narrative 
complexity. Table 3 provides a summary of the characteristics of 
the story sets. 

The pictures for each story were placed in page protectors in a 
binder. Each story was in its own binder. The narrative is submitted 
to the child by pictures and the child is asked to tell a story by 
looking at the pictures.  

It is seen in Table 3 that picture sets proceed from a basic story 
with two characters to a complex story with four characters. The 
stories are the ones that were arranged systematically in 
accordance with length, amount of the story information, the 
number of the characters and gender. Before the test stories were 
applied, the educational story was applied to the children to phase 
them in the stories. The child was first given a training story, which 
was similar to the simple stories in the A1 story in terms of length (5 
pictures, 1 episode) and the number of characters (2). The purpose 
of the training story was to familiarize the child with the procedure 
and to allow the examiner to give more explicit prompts if the child 
was having difficulty with the task, such as providing the story 
beginning (e.g., "Once upon a time … there was  a …").  For  the  A



 

 

Akmese and Acarlar           1371 
 
 
 
Table 2. TEDIL test scores of the children included in the study group. 
 

Study group 
CI (n:30) NH (n:30) 

Mean SD Min-Max Mean SD Min-Max 

 

TEDIL 

Receptive language scores 91.63 6.35 81.00-106.00 105.67 7.08 94.00-116.00 

Expressive Language Scores 90.90 8.83 77.00-112.00 105.43 8.11 90.00-120.00 

Verbal Language Scores 90.13 8.43 75.00-111.00 106.87 8.05 93.00-120.00 

 
 
 

Table 3. Characteristics of the story sets. 
 

Story 
Number of 
episodes 

Setting 
Number of 
characters 

Character description 
Number of 

pages 

A1 1 Swimming pool 2 Young female elephant young male giraffe 5 

A2 2 Swimming pool 3 Same As A1 adult female lifeguard 8 

A3 3 Swimming pool 4 Same as A2 adult female elephant 13 

 
 
 
story sets, the examiner was restricted to less explicit assistance 
such as general encouragement, repetition of the child’s previous 
utterance, or if the child did not say anything, a request to tell what 
was happening in the story. In the study, the pictures are shown to 
the child one by one and the child is asked to tell a story by looking 
at the pictures.  

After the training story, the child viewed the pictures for each 
story in turn and was asked to tell the story to the examiner. When 
presenting the stories, the examiner held the binder in such a way 
that she could not see the pictures as the child told the story, which 
meant that the child needed to use language rather than pointing or 
gesturing if the examiner was to understand the story. The 
instructions emphasized that the examiner would not be able to see 
the pictures, so the child would have to tell a really good story so 
the examiner could understand it. 

The examiner first went through all the pages so that the child 
could preview the story, after that the examiner turned the pages 
again so that the child told the story. The examiner turned the page 
when the child appeared to be finished with telling the story for a 
particular picture. Stories were audio recorded using Olympus VN 
8600 PC recorders. 

In this study, out of 32 normally hearing children, 2 children who 
told two short stories in ENNI Narrative Instrument (who said only 
the action in every page) were excluded from the study group. Two 
children with normal hearing were not included into the research 
because they behaved timid, used only one word for the pictures 
and did not form a story when they were asked to narrate the 
pictures and they only looked at the A1 story of the ENNI and did 
not want to see the others.  

After stories were collected into the recorder, Turkish SALT  
(Systematic Analysis of Language Transcripts) computer program 
(Acarlar et al., 2006) was used for the transcription of the language 
sample and calculation of the measurements of language samples. 
Three developmental measurements which increase with age are 
found in the children who show normal development, which is 
calculated from the language samples. Mean Length of Utterance 
(MLU), Number of Different Words (NDW) and Total Number of 
Words (TNW) inform about the different components of the 
language. 

MLU is calculated by dividing the number of all the morphemes in 
language samples to the total number of utterance. MLU is a 
measurement that  is  used  to  assess  the  morpheme  and  syntax 

development. NDW and TNW are used as vocabulary diversity 
index among quantitative measurements that can be taken from the 
language sample regarding the semantics. NDW which is related to 
age is determined by calculating different word stems of language 
samples with a certain length. As the number of the utterance 
increases, the number of different words in the language sample 
increases correspondingly. NDW, which is considered to show the 
extent of vocabulary, informs about the problems to come up with 
words and vocabulary. Another age-related measurement, TNW is 
obtained by calculating the total numbers of the words in a 
language sample taken within the context of conversation or 
narrative. In this study, MLU, NDW, and TNW which are among the 
developmental measurements were calculated for every one of the 
three stories. Besides developmental measurements, some 
measurements were obtained regarding skipped words, the 
omission of morpheme and substitution word omission and error 
usage frequencies from disordered performance measurements. 
The errors arose at the level of word or sentence refers to 
morphology and syntax difficulties as well as the difficulties 
regarding finding the appropriate word and the insufficient 
vocabulary. Besides, developmental measurements were obtained 
regarding usage frequencies of conjunction, pronoun, suffixes and 
verbals.  
For the 30% of the language samples, interjudge reliability was 
calculated. Interjudge reliability was calculated by agreement / 
(agreement+disagreement) x 100 formula (Kırcaali-Iftar and Tekin, 
1997). As the result of the interjudge reliability calculations, division 
into utterances reliability was 98% (93 to 100%); division into 
morphemes reliability was 98% (between 94 and 100%) and coding 
reliability was 92% (between 87 and 100%). 
 
 
Data analysis 
 
The data collected from language sample was transformed into 
transcription first and then it was analyzed by using SALT language 
sample analysis program. Then, statistical analyses were 
performed using the SPSS software. 

If the children with CI differed from normally hearing children with 
regards to the quantitative measurements obtained from language 
development test TEDIL and language sample by using 
independent   sample    test    and    Mann-Whitney    U    test    was
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Table 4. Independent samples t test results regarding the receptive language, expressive language and verbal language scores 
in the study group. 
 

Groups n Mean SD df t p 

TEDIL 

 

Receptive Language 
CI 30 91.63 6.35 

58 -8.07 0.000*** 
NH 30 105.66 7.10 

Expressive Language 
CI 30 90.90 8.83 

58 -6.64 0.000*** 
NH 30 105.43 8.11 

Verbal Language Scores 
CI 30 90.13 8.43 

58 -7.86 0.000*** 
NH 30 106.87 8.05 

 

*, p<0.05; **, p<0.01; ***, p<0.001. 

 
 
 
investigated.  

The children were grouped according to the age that they were 
implanted and it was investigated if there were any differences 
between these groups regarding the qualitative measurements 
obtained from language development test and language sample 
with Mann-Whitney U test. To determine which MLU, NDW and 
TNW scores of language sample measurements predict the group 
with CI, logistic regression analysis was utilized.  

Hosmer-Lemne show goodness of fit statistics was used to 
assess model fit. A 5%  type-I error level was used to infer 
statistical significance.  
 
 

RESULTS 
 
Dependent variables of the study are the sum of the 
receptive language, expressive language and verbal 
language scores obtained from TEDIL test and MLU, 
NDW and TNW obtained from language sample. The CI 
and NH groups including children are the independent 
variables.  

 
 
Is there a statistically significant difference between 
the receptive language, expressive language and 
verbal language scores of children with CI and 
children with NH? 

 
Independent sample t test was applied to determine if 
there is a difference between the groups with regard to 
the sum of the receptive language, expressive language 
and verbal language scores obtained from TEDIL 
language test. 

It is seen that the sum of receptive language, 
expressive language, and verbal language scores 
average of the children in the CI group on Table 4 is 
lower than the averages of the normally hearing children. 
According to the results of independent sample t test, 
there are statistically significant differences in TEDIL 
receptive language [t(58)=-8.07, p=0.000], expressive 
language  [t(58)=-6.64, p=0.000] and verbal language 
[t(58)=-7.86, p=0.000] sum of scores in favour of the 
children with NH. 

According to MLU, NDW and TNW scores obtained 
from language samples, is there a statistically 
significant difference between the groups? 
 

Mann-Whitney U test was applied to determine if there is 
a difference between the groups regarding MLU, NDW 
and TNW measurements calculated for A1, A2 and A3 
stories in the language samples of the children who were 
in the study group. 

It is stated in Table 5 that MLU and NDW scores taken 
from the three stories show statistical significance in favor 
of the children with NH. While TNW scores differ 
statistically significant in A1 story, it is seen that there is 
not a statistically significant difference between the 
groups in A2 and A3 stories. 
 
 
Is there a statistically significant difference between 
two groups relating conjunction and pronouns, case 
suffixes and verbals? 
 
If there is a difference between the usage frequencies of 
conjunction, pronoun, suffixes, verbals calculated from 
the language samples of the children in the study group 
according to independent sample t test was investigated 
and the results are shown in Table 5. 

In accordance with the Mann-Whitney U test results 
that was conducted to determine the conjunction usage 
frequency in Table 6 regarding the conjunction usage 
frequency; while there is a statistically significant 
difference in A1 story (U=-.06, p=.010) between the 
groups, it was found that there is not any statistically 
significant difference for A2 story (U=-0.83, p=.408) and 
A3 story (U=-1.35, p=.177). 

It was found that there is a statistically significant 
difference for all of the three stories (A1 story (U=-3.76, 
p=.000), A2 story (U=-4.17, p=.000), A3 story (U=-3.67, 
p=.000)) in terms of the usage frequency of the pronouns 
in favor of the normal children. 

It is seen that there is a statistically significant 
difference between two groups for all of the three stories 
(A1 story (U=-2.55, p=0.003), A2 story (U=-2.30,  p=.006)
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Table 5. Mann-Whitney U tests results regarding MLU, NDW, and TNW calculated in the language samples of the children who were in 
the study group. 
 

            Variable                                  Groups n Mean rank Sum of rank U p 

 

MLU 

 

A1 Story 
CI 30 20.47 614.00 

-4.45 0.000*** 
NH 30 40.53 1216.00 

A2 Story 
CI 30 22.47 674.00 

-3.56 0.000*** 
NH 30 38.53 1156.00 

A3 Story 
CI 30 21.45 643.50 

-4.01 0.000*** 
NH 30 39.55 1186.50 

 

NDW 

 

A1 Story 
CI 30 23.55 706.50 

-3.09 0.000*** 
NH 30 37.45 1123.50 

A2 Story 
CI 30 22.47 674.00 

-3.57 0.000*** 
NH 30 38.53 1156.00 

A3 Story 
CI 30 23.43 703.00 

-3.14 0.001** 
NH 30 37.57 1127.00 

 

TNW 

 

A1 Story 
CI 30 25.92 777.50 

-2.04 0.014* 
NH 30 35.08 1052.50 

A2 Story 
CI 30 28.35 850.50 

-0.95 0.340 
NH 30 32.65 979.50 

A3 Story 
CI 30 27.47 824.00 

-1.35 0.178 
NH 30 33.53 1006.00 

 

 *p<0.05; **p<0.01; ***p<0.001. 
 
 
 

Table 6. Mann-Whitney U test results regarding conjunction, pronoun, suffixes and verbal from language sample measurements of the 
children in the study group. 
 

Variable                           Groups n Mean rank Sum of rank U p 

Conjunction 
 

A1 Story 
CI 30 25.97 799.00 

-2.06 0.010* 
NH 30 35.03 1051.00 

A2 Story 
CI 30 28.65 859.50 

-0.83 0.408 
NH 30 32.35 970.50 

A3 Story 
CI 30 27.47 824.00 

-1.35 0.177 
NH 30 33.53 1006.00 

 

Pronoun 

 

A1 Story 
CI 30 22.23 667.00 

-3.76 0.000*** 
NH 30 38.77 1163.00 

A2 Story 
CI 30 21.28 638.50 

-4.17 0.000*** 
NH 30 39.72 1191.50 

A3 Story 
CI 30 22.28 668.50 

-3.67 0.000*** 
NH 30 38.72 1161.50 

Suffixes 

A1 Story 
CI 30 24.77 743.00 

-2.55 0.003** 
NH 30 36.23 1087.00 

A2 Story 
CI 30 25.35 760.50 

-2.30 0.006** 
NH 30 35.65 1069.50 

A3 Story 
CI 30 23.28 698.50 

-3.21 0.000*** 
NH 30 37.72 1131.50 

Verbal 

A1 Story 
CI 30 24.63 739.00 

-2.72 0.002** 
NH 30 36.37 1091.00 

A2 Story 
CI 30 28.42 852.50 

-0.94 0.346 
NH 30 32.58 977.50 

A3 Story CI NH 
30 21.07 632.00       

-4.24 0.000*** 
30 39.93      1198.00 
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and A3 story (U=-3.21, p=.000) in terms of the usage 
frequency of suffixes which are obtained in early periods 
in Turkish in favour of the normal children. 

For the usage frequency of verbals, it shows 
statistically significant difference between the groups for 
A1 story (U=-2.72, p=.002) and A3 story (U=-4.24, 
p=.000), while there is no statistically significant 
difference for A2 story (U=-0.94, p=.346). 
 
 
Is there any statistically significant difference 
between the children with CI and NH group for the 
frequency of morpheme omission and substitution 
and utterance error?  
 
Mann-Whitney U test was applied to determine if there is 
a difference between the groups regarding the score 
averages for the morpheme omission and substitution 
errors frequency and error frequency at the level of 
utterance obtained from the error analysis results in 
language samples. 

When Table 7 is examined, for the A1, A2, and A3 
stories, it is seen that there is a statistically significant 
difference between the groups in A1 story (U=-2.28, 
p=.004) and A3 story (U=-2.05, p=.007) in terms of the 
word omission. Morpheme omission frequency shows 
statistically significant difference for each story [A1 story 
(U=-3.17, p=0.000), A2 story (U=-2.64, p=0.001) and A3 
story (U=-3.86, p=0.000)], morpheme substitution error 
frequency shows statistically significant difference 
between the groups for A1 story (U=-2.16, p=0.005) and 
A3 story (U=-2.73, p=0.001), utterance error frequency 
for the children with CI shows statistically significant 
difference for A2 story (U=-2.29, p=0.004) and A3 story 
(U=-2.27, p=0.006). 
 
 
Do the receptive language, expressive language and 
verbal language sum of scores obtained from the 
language test differ in accordance with the age of 
implantation? 
 
Mann-Whitney U test was applied to determine if there is 
a difference between the groups regarding the receptive 
language, expressive language and verbal language sum 
of scores according to the age of implantation in the CI 
group. The results were given in Table 8. 

When Table 8 is examined, it has been seen that the 
children who had the operation before the age of 2 got 
higher scores in expressive language skills than the 
children who had the operation after the age of 2.  It is 
seen that there is a difference only in the expressive 
language skills (U=45.00, p=.005) among the TEDIL test 
measurements of the children who were implanted before 
the age of 2.  

However, according to the chronologic  age  when  they 

 
 
 
 
were younger at 4 years compared to 7 years old. It is 
seen that there is a not difference receptive language 
skills (U=11.00, p=0.310) and expressive (U=9.00, 
p=0.180) among the TEDIL test measurements of the 
children who the age of 4. It is seen that there is a 
difference in receptive language skills (U=0.50, p=0.001) 
but no difference in expressive language skills (U=15.00, 
p=0.259) of the children at the age of 5.  It is seen that 
there is a difference both receptive language skills 
(U=0.00, p=0.001) and expressive language skills 
(U=2.00, p=0.002) the age of 6.  It is seen that there is a 
difference both receptive language skills (U=1.00, 
p=0.000) and expressive language skills (U=0.00, 
p=0.000) the age of 7.   
 
 
Do the MLU, NDW and TNW results obtained from A1, 
A2 and A3 stories differ in accordance with the age of 
implantation? 
 
Mann-Whitney U test was applied to determine if there 
was a difference between the groups regarding the MLU, 
NDW and TNW results for A1, A2 and A3 stories 
according to the age of implantation in the CI group. The 
results were given in Table 9. The table shows that MLU, 
NDW and TNW averages of the children who had the CI 
operation before the age of 2 and after the age of 2 for 
A1, A2 and A3 stories differed between the groups only in 
the A3 story and for the TNW (U=62.00, p<0.05). It has 
been found that there has not been statistically significant 
differences between the groups in terms of other 
variables.  
 
 
Which of the MLU, NDW, and TNW scores does 
predict the group with CI in A1, A2 and A3 stories? 
 
Table 10 shows results of the logistic regression analysis 
that is conducted regarding the predictor variables' (MLU, 
NDW, TNW scores) predicting the group with CI.
Logistics regression was conducted to assess whether 
three predictor variables, MLU, NDW, and TNW, 
significantly predicted the children CI groups or not. [The 
assumptions of observation as being independent and 
independent variables being linearly related to the logic 
were checked and met]. When all three predictor variables 
are considered together, they significantly predict 
whether or not a children CI groups, A1 story: χ2 =29.65, 
df=3, n=60, p<.000, A2 story: χ2 =23.09, df=3, n=60, p 
<.000, A3 story χ2 =21.34, df=3, n=60, p <.000. Table 7 
presents TNW in CI recipient children and MLU and NDW 
in NH group were found to be predictors to group the 
children. For the correct classification ratio of the groups 
which include the children with CI by the MLU, NDW, and 
TNW averages; while correct classification ratio for the 
NH group was 80% for A1 story, its  correct  classification
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Table 7. Mann-Whitney U test results regarding the usage frequencies of word omission, morpheme omission, morpheme substitution and 
utterance error obtained from the error analyses in the language samples. 
 

Variable     Groups n Mean rank Sum of rank U p 

word omission 

 

A1 Story 
CI 30 33.53 1006.00 

-2.28 0.004** 
NH 30 27.47 824.00 

A2 Story 
CI 30 33.75 1012.50 

-1.86 0.063 
NH 30 27.25 817.50 

A3 Story 
CI 30 34.15 1024.50 

-2.05 0.007** 
NH 30 26.85 805.50 

Omission of morphemes 

A1 Story 
CI 30 36.15 1084.50 

-3.17 0.000*** 
NH 30 24.85 745.50 

A2 Story 
CI 30 34.90 1047.00 

-2.64 0.001*** 
NH 30 26.10 783.00 

A3 Story 
CI 30 38.33 1150.00 

-3.86 0.000*** 
NH 30 22.67 680.00 

Substitution of morphemes  

A1 Story 
CI 30 34.35 1030.50 

-2.16 0.005** 
NH 30 26.65 799.50 

A2 Story 
CI 30 32.20 966.00 

-0.86 0.390 
NH 30 28.80 864.00 

A3 Story 
CI 30 36.20 1086.00 

-2.73 0.001** 
NH 30 24.80 744.00 

Utterance error 

 

A1 Story 
CI 30 30.50 915.00 

0.00 1.00 
NH 30 30.50 915.00 

A2 Story 
CI 30 33.55 1006.00 

-2.29 0.004** 
NH 30 27.45 823.50 

A3 Story 
CI 30 33.95 1018.50 

-2.27 0.006** 
NH 30 27.05 811.50 

 

 *p<0.05 **p<0.01 ***p<0.001. 
 
 
 

Table 8. Mann-Whitney U test results regarding the language test scores of the children with ci who are implanted before the age of 2 
and after the age of 2. 
 

                Variable         Groups n Mean rank Sum of rank U p 

TEDIL 

 

Receptive language 
Below age of 2 16 16.31 261.00 

99.00 0.588 
Above age of 2 14 14.57 204.00 

Expressive language 
Below age of 2 16 19.69 315.00 

45.00 0.005** 
Above age of 2 14 10.71 150.00 

Verbal language 
Below age of 2 16 18.34 293.00 

66.50 0.058 
Above age of 2 14 12.25 171.50 

 

*p<.05 **p<.01 ***p<.001. 
 
 
 
ratio for predicting the group with CI is 86.7% according 
to the analysis results. The correct classification ratio of 
the both groups by these scores is 83.3%. Correct 
classification ratio in NH group for A2 story is 80%, 
correct classification ratio of the group including children 
with CI is 76.7%. The correct classification ratio of the 
language  sample  measures  for  both  of  the  groups  is 

78.3%. For the A3 story, correct classification ratio in NH 
group is 70% and correct classification ratio for CI Group 
is 76.7%. The correct classification ratio by the language 
sample measurements for both of the groups is 73.3. It is 
seen that TNW scores predict the group with CI and 
NDW scores predict the group with NH among the 
language  sample  measurements  in  each  of  the  three
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Table 9. Mann-Whitney U test results regarding the MLU, NDW and TNW results for A1, A2 and A3 stories of the children with CI implanted 
before the age of 2 and after the age of 2. 
 

Variable    Groups n Mean rank Sum of rank U p 

MLU 

A1 Story 
Below age of 2 16 13.78 220.50 

84.50 0.253 
Above age of 2 14 17.46 244.50 

A2 Story 
Below age of 2 16 15.50 248.00 

112.00 1.000 
Above age of 2 14 15.50 217.00 

A3 Story 
Below age of 2 16 15.25 244.00 

108.00 0.868 
Above age of 2 14 15.79 221.00 

NDW 

A1 Story 
Below age of 2 16 15.47 247.50 

111.50 0.983 
Above age of 2 14 15.54 217.50 

A2 Story 
Below age of 2 16 15.72 251.50 

108.50 0.884 
Above age of 2 14 15.25 213.50 

A3 Story 
Below age of 2 16 14.38 230.00 

94.00 0.453 
Above age of 2 14 16.79 235.00 

TNW 

A1 Story 
Below age of 2 16 14.66 234.50 

98.50 0.574 
Above age of 2 14 16.46 230.50 

A2 Story 
Below age of 2 16 15.03 240.50 

104.50 0.755 
Above age of 2 14 16.04 224.50 

A3 Story 
Below age of 2 16 12.38 198.00 

62.00 0.013* 
Above age of 2 14 19.07 267.00 

 
 
 
Table 10. The Distribution of the MLU, NDW and TNW results for A1, A2 and A3 stories according to the logistic regression analysis. 
 

Variable B SE Odds ratio p 
95.0 % C.I. for EXP(B) 

Lower Upper 

 

A1 Story 

 

MLU - 0.888 0.260 0.412 0.001 247 0.685 

NDW - 0.348 0.152 0. 706 0.022 0.524 951 

TNW 0.174 0.076 1.19 0.022 1.026 1.38 

Constant 6.536 1.731 689.503 0.000   

A2 Story 

 

MLU -0.538 0.301 0.584 0.074 .324 1.054 

NDW -0.447 0.127 0.639 0.000 .499 0.819 

TNW 0.189 0.060 1.208 0.002 1.073 1.359 

Constant 6.423 2.010 615.771 0.001   

A3 Story 

 

MLU -0.756 0.294 0.469 0.010 0.264 0.835 

NDW -0.154 .068 0.857 0.022 0.751 0.978 

TNW 0.058 .025 1.060 0.022 1.008 1.114 

Constant 5.786 1.813 325.642 0.001   
 

*, p<0.05; **, p<0.01; ***, p<0.001. 

 
 
 
stories. 

 
 

DISCUSSION 
 
The first step in this study was to compare the children 
with CI to the NH children according to sum of receptive 
language,  expressive  language,  and   verbal   language 

scores and it was found that the average of sum of the 
receptive language, expressive language and verbal 
language scores of the children with CI was lower than 
the NH children and there was a statistically significant 
difference between the groups. As the result of TEDIL 
language test; 63% of the children with CI showed 
performances appropriate for their age in receptive 
language, 50% of them in expressive language and  53%  



 

 

 
 
 
 
in verbal language scores; all children with NH showed 
performances appropriate for their ages in all fields. 
These results show that nearly the half of the general 
language skills of the children with CI is below their age. 
There are different results regarding language skills of 
the children with CI when they are compared to the NH 
children in the literature. In their study that supports that 
study, Schorr et al. (2008) found that the 36% of the CI 
group and 92% of the NH group showed age-appropriate 
performances appropriate in all tests. In another study, 
Geers et al. (2009) stated that 50% of the children with CI 
in receptive language vocabulary, 58% in expressive 
vocabulary, 47% in receptive language scores and 39% 
in expressive language scores got scores that were 
appropriate for their ages. Yoshinaga-Itano et al. (2010)’s 
investigation was to describe the language growth of 
children with severe or profound hearing loss with 
cochlear. Average language estimates at 84 months of 
age were nearly identical to the normative sample for 
receptive language and 7 months delayed for expressive 
vocabulary. Children demonstrated a mean rate of growth 
from 4 years through 7 years on these 2 assessments 
that were equivalent to their normal-hearing peers. The 
results of these studies and the previous studies showed 
that while nearly the half of the children with CI shows 
language characteristics appropriate for their age, the 
other half's language skills are below their ages. In 
another study that shows that there are different 
language profiles in the children with CI, Duchesne et al. 
(2009) compared the vocabulary, morpheme and usage 
of the syntactic structure of 27 French speaking children. 
As a result of the study, four different language profile 
was determined: The profile that shows normal language 
development, the one with language delay in every area, 
the one with appropriate word/meaning information for 
the age but with a delay in receptive grammar and the 
one with inconsistency between language components. 
In their study, they found out that children with CIs may 
be able to use spoken language structure in a manner 
similar to their normally hearing counterparts, despite the 
differences in the quality of the input. The differences in 
the effects of phonotactic probability and word length 
imply a difficulty in initiating word learning and limit the 
working memory ability in children with CIs (Han et al., 
2015). In their study that they observed 17 children with 
CI, Le Normand et al. (2003) stated that some children 
achieved normal or near normal language level 2 or 3 
years after the implantation, some children has difficulty 
in learning new words and a group of children could not 
create any words and showed serious delay. As a result, 
it was found that the general language skills were 
examined in these studies, nearly half of the children with 
CI scored similarly with their NH peers, but the other half 
of the children did not show language skills appropriate to 
their ages. This finding shows that the results of the CI 
operations differ from person  to  person  and  the  factors  
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such as the age of the operation, auditory-verbal 
education received by the children and inclusive 
education affects the language skills of the children. 
Moreover, vocabulary tests and general language tests 
do not provide comprehensive information about the 
fields of the language in which the children who have 
difficulty in language development. So, it is important to 
make detailed evaluations regarding the components of 
the language such as vocabulary, morpheme, and 
syntax. 

In this study, it has been found that MLU, NDW and 
TNW averages among the developmental measurements 
which were obtained from the language sample of the 
children with CI and NH by means of narrative were lower 
in the CI group than in the NH group for each of the three 
stories, that the highest MLU, NDW, and TNW averages 
are in A3 story, which is longer in terms of the number of 
the characters and events. When these two groups are 
compared, while MLU and NDW scores obtained from 
the three story and TNW scores of A1 story show 
statistically significant difference, there is not any 
statistically significant difference between the group for 
TNW scores in A2 and A3 story. Children with NH 
showing better performances than the children with CI in 
each of the three stories provide information on the 
difficulties in different parts of the language. The 
differences in MLU show that children with CI have 
difficulty in suffixes and sentences, in other words, in 
morpheme knowledge and syntax components. The 
difficulties that the children with CI have in NDW refers to 
the insufficient vocabulary such as deficiency in finding 
words and vocabulary. It is thought that the reason why 
there is a difference between two groups in only the basic 
story A1 and not in A2 and A3 story is that the children 
with CI mainly tell the stories by means of naming. As the 
stories get more complex, the children with CI the stories 
with less NDW and more MLU, and with respect to TNW, 
they told similar stories with NH children. 

There have been some studies regarding the 
investigation of the component of the language in the 
children with CI in the literature. Geers et al. (2003) 
stated that more than half of the 181 children whose ages 
were between 8 and 9 and who were implanted below the 
age of 5 showed similar results with the normally hearing 
children in the measurements of verbal receptive 
deduction, narrative skill, the length of utterance and 
vocabulary. Similarly, in one of the studies that investigate 
the language skills through narrative, Paul and Smith 
(1993) stated that the children with hearing impairment 
were weak in narrative skills and syntax; Boons et al. 
(2013) stated that their narrative skills are insufficient. It 
was shown in the studies that compared the children 
withCI to their NH peers that there was a statistically 
significant difference between two groups (Crossan and 
Geers, 2001; Pae et al., 2009). 

In  the  studies  in  which  the  language   skills   of   the 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshinaga-Itano%20C%5Bauth%5D
https://www.researchgate.net/profile/Min_Han9
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children with CI were investigated by using the test, it 
was shown that the children with CI had difficulty in 
vocabulary, syntax and morpheme skills (Geers et al., 
2009) and they have difficulty in semantics (Le Normand 
et al., 2003). Schorr et al., (2008) showed that the children 
with CI scored appropriately to their chronological ages in 
receptive vocabulary and phonetic memory, but their 
general performances were significantly below their NH 
peers. Nott et al. (2009) stated that there is not any 
statistically significant between CI group and NH group in 
terms of single words, but they differ statistically 
significantly in combining words. 

When the usage frequency of case suffixes, 
conjunctions, it was found that children with CI used case 
suffixes, pronoun, conjunction calculated from the 
language samples among part of speech and verbals 
which are necessary for creating complex sentences less 
often than the children with NH and the difference 
between them was significant with regard to the 
occurrence frequency of case suffixes, pronoun, A1 and 
A3 stories verbals. A1 story conjunction. Similarly, Boons 
et al. (2013) found that most of the children with CI used 
the conjunctions correctly and the difference between 
them and their pair was not statistically significant. Young 
and Killen (2002) and Spencer (2004) stated that the 
children with CI used the possessive suffixes and tense 
suffixes insufficiently in syntax and pronoun use. In 
another study, Le Normand et al. (2003) stated that the 
children with CI showed statistically significant difference 
in noun and verb words, bound morpheme 2 years after 
the CI operation, in pronouns, infinitives, possessive 
suffixes, prepositions, verbs of communication, adverbs 
and negative adverbs after 3 years compared to normally 
hearing children. 

In this study, it was found that the difference between 
the two group was statistically significant for the skipped 
word frequency in A1 and A3 story, for morpheme 
omission frequency in each of the stories, for morpheme 
substitution in A1 and A3 stories, for utterance errors in 
A2 and A3 stories from the measurements that provided 
information about the structure of the language disorder 
in the language samples of the children with CI and NH. 
These errors are accepted as the indicators of morpheme 
and syntax difficulties (Acarlar and Johnston, 2006; Pae 
et al., 2009; Boons et al., 2013). There have been some 
studies that provide information on that CI children's 
MLU, which is a measurement that provides information 
about syntax and morpheme development similar to this 
study, is lower than the children with normal hearing 
(Boons et al., 2009; Geers et al., 2003, 2009; Pae et al.,, 
2009). MLU being below the normal level, skipped 
morphemes, use of different morpheme instead of the 
necessary one and utterance errors being above the 
normal hearing children show that the children with CI 
have difficulty in syntax and morpheme. 

As the NDW  averages  of  the  children  with  CI  show, 

 
 
 
 
they use a different word when they do not know the 
appropriate word because their vocabulary is insufficient. 
For example: 

 
C And then, (from the giraffe) the elephant drove his 
plane from the giraffe [took] (7; 6 years old) 
C Sonra da (zürafanın) fil zürafanın elinden uçağını 
sürüyordu[alıyor].  
C Then the elephant fell his ball from the sea [took] (7; 0 
years old) 
C Sonra fil topunu denizden düştü[aldı].  

 
In this study, it was also seen that the children with CI 
used the morphemes that are added to actions and 
nouns less than the children with normal hearing and it 
was found that the number of the word omission and 
morphemes in each of the three stories showed 
statistically significant difference between the groups. 
The children with CI make morpheme errors in the forms 
of putting another suffix or omitting the suffix. For 
example: 

 
C The plane sea/acc(*dat)  fall/past. *=omission (6;0 
years old)  
C Uçak deniz/i düş/müş. 
C Elephant  ball sea/*dat throw/past. (6;4 years old) 
C Fil top deniz/*e at/mış. 

 
In this study, while the utterance error averages of the 
children with CI and NH children were the same in A1 
short story which consists of 2 characters, the children 
with CI made more utterance errors than the children with 
NH as the number of the characters in the story 
increased and there was a statistically significant 
difference between the two group for A2 and A3 stories. 
The examples of the utterance errors and word finding 
difficulties of the children with CI are listed below: 

 
C (Cow)Elephant water tennis throw/past. (7;7 years old) 
C (İnek)Fil su tenis at/tı. 
C Uçak düştüğünü söylemiş.  
C (It Ummm what was the name of this huh) One 
thing/prep. plane/acc. take/past. (7;11 years old) 
C ( O da hhıı neydi bunun adı)Bir tane şey/le uçağ/ı 
al/mış. 
 
It is seen that standard language tests were used in most 
of the studies in the literature and error analyses are not 
included. Although the comparison studies conducted 
with one norm group are beneficial, they do not provide 
information about sub-skills and errors. Morpheme and 
syntax error analyses provide important information for 
determining the purposes of intervention programs (Da 
Silva et al., 2011). Similar to this study, Boons et al. 
(2013) stated that the children with CI had difficulty in  the  



 

 

 
 
 
 
use of the suffixes and they made more errors in 
organizing the syntactic structures than the normally 
hearing children and their narrative skills were 
insufficient. They stated that the answers of the children 
with CI for the questions they were asked were limited to 
single words and this situation could possibly result from 
lack of information. 

The TNW average of the children who were implanted 
under the age of 2 for the A3 story whose character and 
event number was more complex were higher than the 
children who were implanted after the age of 2. Being 
implanted in early ages is only one of the factors that 
affect the CI success. Several factors such as the 
education of the children, family characteristics, and 
inclusive education affect the success of the implantation. 
So, it is thought that the indifference in MLU, NDW for 
each of the three stories and in TNW for A1 and A2 
stories can be resulted from the variables except for the 
age that the children were implanted and it is needed to 
conduct a study to investigate the other factors that affect 
the success of the implantation. Similarly, it is 
emphasized in the literature that the age of implantation 
is an important factor that affects the post-operation 
success and as the age of the children decreases, the 
development after the operation increases, the children 
who are implanted before the age of 2 reach an age 
appropriate language level (Hayes et al., 2009; Kirk, et 
al., 2002; Nicholas and Geers, 2007). 
This study had sought an answer to the question if the 
language test results in language samples and MLU, 
NDW and TNW averages differ or not. It has been found 
that there is a statistically significant difference between 
the two groups in the expressive language scores of the 
children who were implanted before the age of 2 and 
there is no statistical significant difference in the receptive 
language and verbal language composite scores. 
Besides, in terms of the age of the operation, a 
statistically significant difference for TNW average in A3 
story was found. The TNW average used in the complex 
story with more characters and events by the children 
who were implanted before the age of 2 is higher than the 
children who had the operation after the age of 2. Having 
the operation at early ages is only one of the factors that 
affect the success of CI. Several factors such as the 
education of the child, family characteristics, and 
inclusive education affect the success of the implant. So, 
it has been thought that the differences in all the stories 
for MLU, NDW and TNW and in A1, A2 stories for TNW 
can be the result of the factors other than the age of the 
implantation. Accordingly, it has been emphasized in the 
literature that the age of the operation of the child is a 
significant factor that affects the post-operation success, 
the earlier the operation of the child, the faster the post-
operation development observed, and the children who 
were implanted with CI before the age of 2 reach the 
language level appropriate for their ages (Hammes  et al.,  
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2002; Hayes et al., 2009; Kirk et al., 2002; Miyamoto et 
al., 2003; Nicholas and Geers, 2007). Yoshinaga-Itano et 
al., 1998), emphasized that receiving the auditory 
information early or late and the duration of implant use 
affect the benefits of the implant for the children. Niparko 
et al. (2010) stated that the children who had CI operation 
showed a significant development in expressive language 
and understanding the language, and the best predictor 
of the post-operation language scores is the pre-
operation language skills. According to the findings of 
Svirsky et al. (2004), as the age of the CI implantation, 
the expressive language scores decrease. Akın et al. 
(2009) stated that the factors such as the aid use before 
the operation, pre-operation language skills and regular 
education affect the success of the children with CI.  

In this study, which of the MLU, NDW and TNW 
averages calculated from A1, A2, and A3 stories predicted 
the CI group was also investigated that. It is founded that 
TNW predicted the CI group and MLU and NDW 
predicted the NH group for all of the three stories. It is 
thought that TNW which is a measurement that provides 
information about the different aspects of the language 
such as the speed of the speech, utterance length, motor 
maturation, utterance formation skill and word formation 
efficiency predicts CI group; it shows a global language 
difficulty that affects all of the sub-traits of the language. 
At the present time, as a result of the different approaches 
and the improvement of the technology, the number of 
the children who are implanted at early ages, verbal 
intervention and inclusive education increase and 
accordingly, the results expected from the hearing 
impaired children and the intervention needs of these 
children change. This situation shows that it is of great 
importance that the language and academic skills of the 
children with CI, which is a distinctive group, shall be 
investigated consistently and in detail and these language 
skills shall be supported in education and shall be 
observed. Despite the range of conceptual frameworks 
employed to understand what constitutes effective 
instruction for deaf children, the number of available 
studies is relatively few (Easterbrooks, 2010; 
Easterbrooks and Stephenson, 2006; Easterbrooks et al., 
2006; Marshark and Spencer, 2010). Geers et al., (2008) 
stated that the early intervention is important for syntax, 
morpheme and narrative development, the intervention 
programs should be created according to the fields that 
the children are strong and weak. Besides, Easterbrooks 
(2010) points out that this aspect of instruction has been 
acknowledged for general education, special education, 
and deaf education alike. It is thought that the findings of 
this study will significantly contribute to the determination 
of the purposes regarding the language skills in early 
intervention programs, using the narrative in intervention 
programs more often and use of the narrative as a means 
of evaluation in evaluation studies. Because it is 
important that deaf  children  have  strong  language  role 
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models in their classrooms (Easterbrooks, 2010). 

The suggestions which were developed regarding the 
further researches and practices in accordance with the 
findings of the research are listed as follows: 

 
1. By determining the auditory perception, speech 
perception of the children with cochlear implant besides 
language tests, narrative tool, and the relations between 
them can be examined. 
2. More children with CI and other control groups (with 
language disorders, with mental incompetence) can be 
compared.  
3. By planning the same research in longitudinal design, 
the assessments can be made at regular intervals. Thus, 
the language development of the children can be 
observed and the effects of the factors regarding the 
language development can be revealed. The longitudinal 
studies are significant in term of determining the effect of 
the applied intervention and determining the areas in 
which the children have difficulty and supporting these 
areas. 
 
 
Conflict of Interests 
 
The authors have not declared any conflict of interests. 
 
 

ACKNOWLEDGEMENTS 
 
This research was generated from the doctoral thesis 
which the first writer completed in Ankara University 
Institute of Educational Sciences Department of Special 
Education. 
 
 
REFERENCES 

 
Acarlar F, Miller JF, Johnston JR (2006). Systematic Analysis of 

Language Transcripts (SALT), Turkish (Version 9) [Computer 
Software], Language Analysis Lab, University of Wisconsin-Madison. 

Acarlar F, Johnston JR (2006). Computer-based analysis of Turkish 
child language: Clinical and research applications. J. Multilingual 
Communication Disorders 4(2):78-94. 

Akın Ö, Tezer N, Şahin R, Akar F (2009). Late stage results of cochlear 
implant procedures in the later years. Cukurova Univesity Faculty 
Educ. J. 3:81-91. 

Boons T, Raeve LD, Langereis M, Peeraer  L, Wouters J, Wieringen A 
(2013). Expressive vocabulary, morphology, syntax and narrative 
sCIlls in profoundly deaf children after early cochlear implantation. 
Res. Dev. Disabilities 34(6):2008-2022. 

Bishop DVM, Adams C (1990). A prospective study of the relationship 
between specific language impairment, phonological disorders and 
reading retardation. J. Child Psychol. Psychiatry 31:1927-1050.  

Bishop DVM, Edmundson A (1987). Language-impaired four-year-olds: 
Distinguishing transient from persistent impairment. J. Speech 
Hearing Disorders 52:156-173.  

Crosson J, Geers A (2001). Analysis of Narrative Ability in Children with 
Cochlear Implants. Ear Hearing 22(5):381-394. 

Da Silva MP,  Comerlatto-Junior AA, Bevilacqua  MC, Lopes-Herrera 
SA (2011). Instruments to assess the oral language of children 

 
 
 
 

 fitted with a cochlear implant: A systematic review. J. Appl. Oral Sci. 
19(6):549-553. 

Davis JM, Elfenbein J, Schum R, Bentler RA (1986). Effects of mild and 
moderate hearing impairments on language, educational, and 
psychosocial behavior of children. J. Speech Hearing Disorders, 
51:53-62. 

Diefendorf AO (1996). Hearing loss and its effects.  In: F.N. Martin & J. 
G. Clark (Eds.), Hearing Care for Children  Boston: Allyn and Bacon. 
pp. 3-18.  

Duchesne L, Sutton A, Bergeron F (2009). Language achievement in 
children who received cochlear implants between 1 and 2 years of 
age: Group trends and individual patterns.  J. Deaf Stud. Deaf Educ. 
14(4):465-485. 

Easterbrooks S (2010). Evidence-based curricula and practices that 
support development of reading skills. In: M. Marshark & P. E. 
Spencer (Eds.),  The oxford handbook of deaf studies, language, and 
education. New York, NY: Oxford University Press 2:111-126. 

Easterbrooks S, Huston S (2007). Visual reading fluency in signing deaf 
children. J. Deaf Stud. Deaf Educ. 13(1):37-54. 

Easterbrooks S, Stephenson B (2006). An examination of twenty 
literacy, science, and mathematics practices used to educate 
students who are deaf or hard of hearing. Am. Ann. Deaf 151(4):385-
397.  

Easterbrooks S, Stoner  M (2006). Using a Visual Tool to Increase 
Adjectives in the Written Language of Students Who Are Deaf or 
Hard of Hearing. Commun. Disorders Q. 27(2):95-109. 

Easterbrooks S, Stephenson B, Mertens D (2006). Master teacher 
responses to twenty literacy and science/math practices in deaf 
education. Am. Ann. Deaf 151(4):398-409. 

Ertmer DJ, Strong LM, Sadagopan N (2003). Beginning to communicate 
after cochlear implantation: Oral language development in a young 
child. J. Speech Lang. Hearing Res. 46:328-340. 

Fazio BB, Naremore RC, Connell PJ (1996). Tracking children from 
poverty at risk for specific language impairments: A 3-year 
longitudinal study. J. Speech Hearing Res. 39:611-624.  

Geers AE, Moog JS, Biedenstein J, Brenner C, Hayes H (2009). 
Spoken language scores of children using cochlear implants 
compared to hearing age-mates at school entry. J. Deaf Stud. Deaf 
Educ. 14(3):371-385. 

Geers A, Tobey E, Moog J, Brenner C (2008). Long-term outcomes of 
cochlear implantation in the preschool years: From elementary 
grades to high school. Int. J. Audiol. 47(1):21-30. 

Geers AE, Nicholas JG, Sedey AL (2003). Language skills of children 
with early cochlear implantation. Ear Hearing 24:46-58. 

Goberis D, Beams D, Dalpes M, Abrisch A, Baca R, Yoshinaga-Itano C 
(2012). The missing link in language development of deaf and hard of 
hearing children: pragmatic language development. Seminars 
Speech Lang. 33(04):297-309. doi: 10.1055/s-0032-1326916. 

Hammes DM,  Novak MA,  Rotz LA, Willis M, Edmondson DM, Thomas 
JF (2002). Early identification and cochlear implantation: critical 
factors for spoken language development. Annals of Otology 
Rhinology and Laryngol. 189:74-78.  

Han MK, Storkel HL,  Lee J, Yoshinaga-Itano  C (2015). The influence 
of word characteristics on the vocabulary of children with cochlear 
implants. Journal of Deaf Studies and Deaf Education, 1-10. 
doi:10.1093/deafed/env006 

Hayes H, Geers A, Treiman R, Moog JS (2009). Receptive vocabulary 
development in deaf children with cochlear implants: achievement in 
an intensive auditory-oral educational setting. Ear Hearing 30(1):128-
35. 

Hresko WP, Reid DK, Hammil DD (1999). Test of Early Language 
Development (3rd ed). Circle Pines, MN: American Guidance 
Service. 

Kırcaali-Iftar G, Tekin E (1997). Single Subject Research Methods. 
Ankara: Turkish Psychological Association Publications. 

Kirk KI, Miyamoto RT, Lento CL, Ying E, O’Neill T, Fears B (2002). 
Effects of age at implantation in young children. Ann. Otol. Rhinol. 
Laryngol. 189:69-73. 

Le Normand MT, Ouellet C, Cohen H (2003). Productivity of lexical 
categories in French-speaking children with cochlear implants. 



 

 

 
 
 
 

Brain Cognition 53:257-262. 
Mancini P, Dincer D'Alessandro H, Guerzoni L, Cuda D, Ruoppolo G, 

Musacchio A,  Nicastri M (2015) Adequate formal language 
performance in unilateral cochlear implanted children: is it indicative 
of complete recovery in all linguistic domains? Insights from 
referential communication. Int. J. Pediatr Otorhinolaryngol. 79(4):598-
604. doi: 10.1016/j.ijporl.2015.02.003. 

Marschark M, Rhoten C, Fabich M (2007). Effects of cochlear implants 
on children’s reading and academic achievement. J. Deaf Stud. Deaf 
Educ. 12(3):269-282. 

Miyamoto RT, Houston DM, Kirk KI, Perdew AE, Svirsky MA (2003). 
Language development in deaf infants following cochlear 
implantation, Acta Oto- Laryngologica, 123:241-244. 

Nicastri M, Filipo R, Ruoppolo G, Dincer  H, Viccaro M, Guerzoni L, 
Mancini P (2014) Inferences and metaphoric comprehension in 
unilaterally implanted children with adequate formal oral language 
performance. Int. J. Pediatr. Otorhinolaryngol 78:821-827. 

Nicholas JG, Geers A (2007). Will they catch up? The role of age at 
cochlear implantation in the spoken language development of 
children with severe to profound hearing loss. J. Speech Language 
Hearing Res. 50:1048-1062. 

Niparko,JK, Tobey EA, Thal DJ, Eisenberg LS, Wang NY, Quittner AL, 
Fink NE (2010). Spoken language development in children following 
cochlear implantation. J. Am. Medical Association 303(15):1498-
1506.  

Nott P, Cowan R, Brown PM, Wigglesworth G (2009). Early language 
development in children with profound hearing loss fitted with a 
device at a young age: Part I-the time period taken to acquire first 
words and first word combinations. Ear Hearing, 30(5):526-540. 

Pae S, Seoh KH, Chung HK (2009). Narrative assessments of Korean 
school-aged children with cochlear implantation. Communication Sci. 
Disorders, 14(4):429-441. 

Paul R, Smith RL (1993). Narrative skills in 4-year-olds with normal, 
impaired, and late-developing language. J. Speech Hearing Res. 
36:592-598. 

Roeser RJ, Bauer P (2004). Cochlear Implants. In: R.J. Roeser & M.P. 
Downs (Eds.), Auditory Disorders in School Children. New York: 
Thieme Medical Publishers, Inc. pp. 323-343.   

Schorr EA, Roth FP, Fox NA (2008). A comparison of the speech and 
language skills of children with cochlear implants and children with 
normal hearing. Commun. Disorders Q. 29(4):195-210. 

Schneider P, Dubé RV, Hayward D (2005). In The Edmonton Narrative 
Norms Instrument. Retrieved from University of Alberta Faculty of 
Rehabilitation Medicine. Retrieved from 
http://rehabmed.ualberta.ca/spa/ennı.  

Sennaroğlu L (2003). Cochlear implants. In U. Akyol (Ed.) Pediatric 
Otolaryngology Diseases (pp.75-80). Ankara: Günes Publishers. 

Sharma A, Tobey E, Dorman M, Bharadwaj S, Martin K, Gilley P, 
Kunkel F (2004). Central auditory maturation and babbling 
development in infants with cochlear implants. Archieves 
Otolaryngology-Head and Neck Surgery 130(5):511-516. 

Sharma A, Campbell J (2011). A sensitive period for cochlear 
implantation in deaf children. J. Maternal-Fetal Neonatal Med. 
24:151-153. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Akmese and Acarlar           1381 
 
 
 
Soares AD, Goulart BN, Chiari BM (2010). Narrative competence 

among hearing-impaired and normal-hearing children: analytical 
cross-sectional study. Sao Paulo Medical J. 128(5):284-288. 

Spencer PE (2004). Individual differences in language performance 
after cochlear implantation at one to three years of age: Child, family, 
and linguistic factors. J. Deaf Stud. Deaf Educ. 9:395-412.  

Spencer PE, Marschark M (2003). Cochlear Implants: Issues and 
Implication. In: P.E. Spencer & M. Marschark (Eds.), Deaf Studies, 
Language and Education London: Oxford University Press, Inc. pp. 
434-448. 

Svirsky MA, Teoh SW, Neuburger H (2004). Development of language 
and speech perception in congenitally, profoundly deaf children as a 
function of age at cochlear implantation. Audiol. Neurotol. 9:224-233.  

Tobey EA, Geers AE, Brenner C, Altuna D, Gabbert G (2003). Factors 
associated with development of speech production skills in children 
implanted by age five. Ear Hearing, 24(1):36-45. 

Topbaş S, Güven S (2013). TEDIL- Test of Early Language 
Development- third Edition:Turkish (TELD-3: Test of Early Language 
Development). Ankara: Detay Publishers.  

Yoshinaga-Itano C, Baca RL, Sedey AL (2010). Describing the 
trajectory of language development in the presence of severe to 
profound hearing loss: A closer look at children with cochlear 
implants versus hearing aids. Otol. Neurotol. 31(8):1268-74. 
doi:10.1097/MAO.0b013e3181f1ce07 

Yoshinaga-Itano C, Sedey AL, Coulter DK, Mehl AL (1998). Language 
of early- and later identified children with hearing loss. Peadiatrics 
102:1161-1171. 

Wie OB, Falkenburg ES, Tvete O, Tomblin B (2007). Children with a 
cochlear implant: Characteristics and determinants of speech 
recognition, speech recognition growth rate and speech production. 
Int. J. Audiol. 46:232-243. 

Young GA, Killen DH (2002). Receptive and expressive language skills 
of children with five years of experience using a cochlear implant. 
Annals Otology, Rhinol. Laryngol. 111:802-810. 

 


