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Objectives: Studies reported that children with Cochlear Implant (Cl) presented difficulties in 
grammatical acquisition. The Persian language is inflectional. The present study aimed to compare 
word-level inflections in the language samples of CI recipients and healthy-hearing children.

Methods: Thirty children were recruited in this descriptive-analytical cross-sectional study. 
The Language Sample Analysis (LSA) was used as a method of language production 
evaluation. Language samples were gathered using picture descriptions. A total of 3000 
intelligible utterances were elicited and transcribed. An adaptation of the Language 
Assessment, Remediation, and Screening Procedure (LARSP) for Persian (P-LARSP), and 
the Mean Length of Utterance (MLU) techniques were used for the analyses of utterances.

Results: The stages of language development of CI recipients were lower than those of the 
healthy children. The obtained results indicated a significant difference between children with CI 
and healthy-hearing children in MLU (P=0.0001). Moreover, we found a significant difference 
between the study groups in the mean frequency of word-level inflections (P=0.0001).

Discussion: Children with CI use less word-level inflections, compared to their healthy-
hearing counterparts. 
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Highlights 

● Children with CI performed poorer in using grammar, compared to their healthy peers. 

● The MLU (m), the MLU (w) demonstrated that grammatical development had deficits in the explored children with CI.

● Children with CI performed poorer in producing word inflections (inflectional morphology), compared to healthy-
hearing children. 

● The current study data, based on the P-LARSP profile, revealed that the hearing-impaired children acquired inflec-
tional morphology after cochlear implantation.

● The person agreement affixes were the most frequent word inflections used by the explored children.

Plain Language Summary 

Children with hearing impairments can acquire syntax and morphology after cochlear implantation, but their abilities are 
poorer than their healthy peers. Language sample analysis is a method for expressive language assessment. The P- LARSP 
is a tool for the clinical grammatical analysis of language samples. The P- LARSP profile indicated that children with CI 
performed poorer in producing word inflections (inflectional morphology), compared to their healthy-hearing peers.

1. Introduction

ochlear implantation is a common method 
employed in children with hearing impair-
ments that helps them to learn oral lan-
guage. It was reported that children with 
Cochlear Implant (CI) presented grammar 

acquisition [1]. Caselli et al. reported that young Italian-
speaking children with CI indicated further morphosyn-
tax errors in a sentence repetition task, compared to their 
age-matched healthy peers [2]. Szagun reported the Mean 
Length of Utterance (MLU) = 2 for children with CI at 18 
months post-implantation that provides positive implan-
tation outcomes [3]. Guo et al. found that children with 
similar hearing age (hearing experience) presented simi-
lar abilities in using tense marking morphemes. Guo et al. 
suggested that CI recipients may learn tense making but 
with a late pattern [4]. 

Language Sample Analysis (LSA) is a method of 
evaluating expressive language. One of the most well-
known language development measures is the MLU. 
The MLU is an index of morphology and syntax de-
velopment in children, i.e. used as a tool for measur-
ing LSA. The average of morphemes per utterance 
equals MLU in morphemes MLU (m) and the average 
of words per utterance equals MLU in words MLU (w) 
[5]. Numerous researchers using LSA have concluded 
that children with CI generate problems in syntax and 

morphology [6, 7]. Some Persian language researchers 
have also used LSA. Tavakoli et al. analyzed the lan-
guage samples of Persian-speaking children with CI and 
their Normal-hearing (NH) peers using the MLU as a 
measure for morphosyntactic development. They found 
a significant difference between children with CI at the 
chronological age of 5-6 years and their NH peers [8]. 
A tool for clinical grammatical analysis is LARSP [9]. 
The Language Assessment, Remediation, and Screening 
Procedure (LARSP) is a tool for screening, assessing, di-
agnosing, and therapy [10]. The LARSP is employed by 
speech and language clinicians for measuring language 
abilities in children with language delays or disorders. 
Using the LARSP profile for grammar and morphology 
analysis, the language sample of a child can comprehen-
sively be analyzed. The LARSP was adapted to other 
languages, e.g. French and Turkish [11-15]. Numerous 
researchers have reported their research results using the 
LARSP profile [12, 16-19]. Yasar and Topbaş [12] used 
TR-LARSP to study the grammatical development of 15 
Turkish 43-87-month-old children with Cis whose hear-
ing age was 22-45 months. They found significant differ-
ences in the morphosyntactic development of children 
with CI, compared with Typically Developing (TD) chil-
dren. The tendency to use simple sentences was among 
the morphosyntactic characteristics of the CI group [12]. 
The LARSP was adapted to the Persian language in 1998 
[10, 15]. The P-LARSP profile is based on the language 
samples of three monolingual children, i.e. collected lon-
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gitudinally and signifies 7 language stages (stage I-stage 
VII). Samadi and Perkins concluded that the P-LARSP 
profile could be used to compare normal and abnormal 
language development in Persian-speaking children 
from stage I to the end of stage V [16]. Table 1 indicates 
the Language Assessment, Remediation, and Screening 
Procedure for Persian (P-LARSP) word level inflections. 
The P-LARSP word level consisted of grammatical mor-
phemes or inflections, such as person agreement affixes, 
suffixes, prefixes, and comparative suffix. Based on the 
P-LARSP word level inflections, the examiners can elic-
it the grammatical morphemes was used in the language 
sample by the speaker. 

The current study aimed to compare the morphosyn-
tactic abilities between Persian-speaking children with 
CIs and their NH peers using MLU and the P-LARSP 
profile. We aimed to compare the word-level inflections 
of the P-LARSP profile between three groups of partici-
pants. The current study addressed the following points: 
whether the children with 36-48 months of hearing expe-
rience present morphosyntax abilities similar to those of 
the children at the chronological age of 36-48 months or 
not. The most frequently used kinds of word inflections 
by the children in the study groups.

2. Methods 

This study was performed on monolingual Persian-
speaking children with CI and NH children. The CI 
recipients were recruited from the 3 rehabilitation cen-
ters in Tehran City, Iran. Besides, the NH children were 
recruited from 2 kindergartens, i.e. randomly selected 
from Tehran City, Iran.

The research participants were 30 children (15 girls, 15 
boys) who were divided into three study groups; group 
I: 10 children at the chronological age of 36-48 months 
who had cochlear implanted at least 1 year ago, group II: 
10 children with CIs implanted 36-48 months ago (hear-
ing age=36-48 months), and group III: 10 TD children 
without any hearing problems at the chronological age 
of 36-48 months. The scores of all developmental do-
mains on the Age and Stage Questionnaire of healthy 
children were normal [20]. None of the children had a 
history of physical damage, seizures, brain damage, or 
any other disorders. The present study was part of the 
first author’s MSc thesis, i.e. approved by the Research 
Ethics Committee of Iran University of Medical Sciences 
(Code: IR.IUMS.REC.1397.937). Before participating in 
the study, an informed consent form was signed by the 
children’s parents. 

Table 1. P-LARSP word-level inflections* 

InflectionsCategory

-am, -i, -e, -im, -id , -andPerson agreement affixes

mi-Prefix ”mi” (present, present continuous, and future tense)

-am, -et, -esh, -mun, -tun , -shunPossessive/Objective determiners

na-/ne-Negation prefix 

be-/bo-/biyPrefix (subjunctive and imperative)

ha /a:/a:nPlural Suffix

Obj/o/roObject marker 

def/eDefinite suffix 

Indef/iIndefinite suffix 

Aux /pp/eThe past participle inflection - e

e/yeClitic Ezafe/e/ey

tarThe comparative suffix -tar

tarinSuperlative inflection - tarin

*Samadi and Perkins [16]
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Language samples were gathered using picture de-
scriptions for 20-30 minutes. The examiner requested all 
research participants to describe 30 multi-color pictures 
in sizes 20×25 cm that presented daily events (e.g. chil-
dren playing in a park or those at a birthday party). The 
children who were not interested in describing the pic-
tures were excluded from the research.

The recording of the language samples was performed 
using a Kingston DVR-902 digital voice recorder in an 
appropriate room. Then, language samples were tran-
scribed orthographically, occasionally, and phonetically, 
as required, by the examiner. A maximum of the first 
100 intelligible utterances of each child was selected 
for analysis (a total of 3000 intelligible utterances of all 
children, 1000 utterances per group). The MLU (m) and 
MLU (w) were computed. Based on the P-LARSP pro-
file, word-level inflections were elicited from language 
samples and counted, subsequently. The description of 
Persian grammar by Samadi and Perkins [16] was used 
to make decisions about grammatical morphemes, sen-
tence structure, word order, nouns, verbs, pronouns, in-
flections, and other features of Persian grammar. 

The current descriptive and analytic study was per-
formed in SPSSV. 21. For every participant, the 
Mean±SD values of MLU (m), MLU (w), and the fre-

quency of word-level inflections were calculated. A 
Kolmogorov-Smirnov test (K-S test) was conducted 
to determine whether the obtained data were normally 
distributed. To run between-group comparisons, the 
Mann-Whitney U test was used. Moreover, P<0.05 was 
considered as the significance level. 

The language samples of 20% of children were random-
ly selected and re-transcribed by another trained examin-
er. Based on the rules of P-LARSP, word-level inflections 
were elicited and recounted. The inter-rater point-to-point 
agreement reliability was examined. The inter-rater agree-
ment for morphemes, utterances, words, and inflections 
indicated acceptable levels of agreement (>90%) [21].

3. Results

In total, 30 children participated in the current study 
(15 boys & 15 girls). Table 2 presents the Mean±SD val-
ues of the chronological age of the study participants in 
months. Two groups were of hearing-impaired children 
with CIs. The group I consisted of 36-48-month-old 
children who had used CIs for 1 year; group II included 
10 hearing-impaired children who had had CI for 36-48 
months; and group III covered 10 normal-hearing chil-
dren aged 36-48 months. Table 2 indicates the Mean±SD 
age of CI surgery in hearing-impaired children. 

Table 3. Language stages and the Mean±SD scores of MLUs and the frequency of word-level inflections in the study groups

Language Stages

Mean±SD

Group I (N=10) Group II (N=10) Group III (N=10)

I-III IV-V V+

MLU (m) 1.66±0.74 4.00±1.50 8.69±0.71

MLU (w) 1.31±0.34 2.47±0.89 5.07±0.47

The frequency of word-level inflections 18.90±21.37 157.30±63.02 327.90±63.90

Table 2. The mean and standard deviation values of the chronological age and the age of CI surgery 

Groups N
Mean±SD

Min. Max.
Chronological Age Age of CI Surgery

I 10 42.9 ±5.66 29.8±6.95 24 36

II 10 66.7±6.63  21.9±7.44 12 36

III 10 40.8±3.36 - - -

Group I: 36-48 months old deaf children after 1 year CI use; 

Group II: Deaf children after 36-48 months CI use; 

Group III: 36-48 months old typically developing normal-hearing children. 
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The language samples of the children were analyzed 
by calculating MLU (m) and MLU (w). Table 3 lists the 
stages of language development and the Mean±SDscores 
of MLUs of children in the study groups. The stages of 
language development of the study participants were deter-
mined according to the P-LARSP chart [15]. The language 
development of children with CI in group II progressed to 
stage V; however, that of the group I fell below stage III. 
The grammatical abilities of the study groups were ana-
lyzed using the P-LARSP profile. Table 3 demonstrates the 
Mean±SD frequency of word-level inflections. Figure 1 
shows the box plots of the results concerning the frequency 

of word-level inflections in the research groups. Table 4 re-
veals the Mean±SD frequency of word-level items in the 
speech samples of the examined children. 

There were significant differences between the NH 
children and hearing-impaired children with CI in the 
mean scores of the MLU (m), the MLU (w), as well as 
the frequency of word-level inflections. Table 5 lists the val-
ues of the Mann-Whitney U test. A significant difference 
was found between the two groups of children with CI in 
the mean scores of the MLU (m). Moreover, significant dif-

Table 4. The Mean and SD frequency of word-level inflections in speech samples of children

WOrd-Level Inflections
Mean±SD 

Group I Group II Group III Group I Group II Group III

Person agreement affixes 17.17 79.60 140.9 10.34 26.17 26.29

Possessive/ Objective determiners 1 15 36.60 - 13.59 17.03

Prefix ”mi” (present, present continuous and future tense) 9.8 35.10 62 11.38 14.92 17

Prefix (subjunctive and imperative) be/bo/bey 2.20 5.75 16.3 0.83 2.81 7.46

Prefix (negation) na/ne 1 1.86 8.4 - 1.06 6.15

Object marker/Obj/o/ro - 7.88 16.9 - 5.89 5.06

Suffix (definite)/e - 2.57 7.30 - 2.51 10.58

Suffix (indefinite)/i - 2 2.33 - - 2.30

Ezafe/e/ey 1 4 6.22 - 2.34 4.14

Suffix (plurality)/ha/a:/a:n - 4.40 7.20 - 3.05 4.61

Auxiliary past participants/e 3.14 12.20 25.7 1.95 4.02 12.62

Suffix (comparative) - - 1.5 - - 0.7

Table 5. Statistics on between-group comparisons 

Groups
MLU (m) MLU (w) The Frequency of Word-Level Inflections

Mean±SD P Mean±SD P Mean±SD P

Group I 1.66±0.74
0.0001

1.31±0.34
0.0001

18.90±21.37 
0.0001

Group II 4.00±1.50 2.47±0.89 157.30±63.02

Group I 1.66±0.74
0.0001

1.31±0.34
0.0001

18.90±21.37 
0.0001

Group III 8.69±0.71 5.07±0.47 327.90±63.90

Group II 4.00±1.50
0.002

2.47±0.89
0.008

157.30±63.02
0.0001

Group III 8.69±0.71 5.07±0.47 327.90±63.90
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ferences were determined between the same groups in the 
mean frequency of word-level inflections (P=0.0001).

4. Discussion 

The current study examined the morphosyntactic abili-
ties of children with CI based on MLUs and P-LARSP 
profile. The current study aimed to explore whether hear-
ing-impaired children can use word-level inflections after 
cochlear implantation similar to NH children or not. The 
collected results suggested that language development in 
hearing-impaired children, after 36-48 months of CI use 
had progressed to stage V; however, the same value was 
under stage III for 36-48 months old children with hear-
ing impairments one year after cochlear implantation. Thus, 
children with CI could acquire grammar and use grammati-
cal items. However, the study findings indicated that chil-
dren with CIs performed poorer in using grammar than their 
NH peers. This could be because the MLU (m), the MLU 
(w), and the frequency of word-level inflections were lower 
than those of the NH children. There were significant dif-
ferences in the mean scores of the MLU (m), MLU (w), 
and the frequency of word-level inflections between the two 
groups of children with CI (the hearing age of two groups 
of children was not similar). Thus, morphosyntactic abili-
ties in long-term CIs user hearing-impaired children were 
better than that of those who received CI recently. However, 
the obtained data indicated that morphosyntax abilities in 
the children who had 36-48 months of hearing experience 
significantly differed from morphosyntax abilities in chil-
dren at the chronological age of 36-48 months. Accord-
ingly, in this study, the MLU (m) and MLU (w) in children 
with CI demonstrated that their grammatical development 
had deficits. Rice et al. introduced MLU as an indicator of 
language development in children with language disorders 
[5, 22]. The current study data were consistent with those 

of the previous studies on the morphosyntactic abilities of 
children with CI. According to previous studies, children 
with CI demonstrate poorer performance in syntax and 
morphology skills, compared to the TD children [23-27]. 
The results of a study on the grammatical development of 
Turkish children with CI were in line with the current study 
findings. Yasar and Topbaş compared TD Turkish children 
and CI children using the TR-LARSP. They reported that 
the morphosyntactic development of children with CI was 
limited, compared with that of the TD group [12].

Studies on Persian-language children with CI reported 
that children with CI presented fewer skills in morpho-
syntax than NH children. Tavakoli et al. compared MLU 
as a measure of syntax complexity between children with 
CI and NH children. They analyzed 50 utterances of each 
participant; they reported that MLU was not statistically 
different between children with CIs and NH children. 
However, MLU was statistically different between chil-
dren with CI and NH children who were matched with 
chronological age (the hearing age of two groups of chil-
dren was the same) [8].

Golestani et al. analyzed language samples using the Per-
sian Developmental Sentence Scoring (PDSS) tool [28] 
to evaluate morphosyntactic abilities between hearing-
impaired children using CI for 5 years and 5-year-old NH 
children (the same hearing age) as well as between 5-year-
old hearing-impaired children with CI. Golestani et al. 
concluded that children with CIs can produce simple sen-
tences; however, they observed significant differences be-
tween children with CIs and their NH peers in grammatical 
item scores. They reported that children with CIs had not 
acquired morphosyntactic skills as much as the NH children 
[28]. The current study findings also indicated that children 
with CI performed poorer in producing word inflections 
(inflectional morphology), compared to their NH children. 

The person agreement affixes were the most frequent 
word inflections used by children; however, NH children 
used those more than CI recipients. These findings reflect 
that children with CI learn word inflections but use them 
less than NH children. The current findings were consistent 
with those reported by Guo and associates [4].Using a small 
sample size was the most important limitation of the pres-
ent study. It is recommended to use a large sample size in 
future studies.

5. Conclusion

The morphosyntactical development of children after 
cochlear implantation usually differs from that of the 
NH children. The study findings indicated that children 

Figure 1. Box plots of results for the frequency of word-level 
inflections in the study groups 
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with CI perform poorer in using morphology than NH 
children. After cochlear implantation, over time, hear-
ing-impaired children acquire morphosyntactic abilities; 
however, their grammatical abilities are more restricted 
than those of NH children. The person agreement affixes 
were the most frequent word inflections used by chil-
dren. However, children with CI used those less than the 
NH children. Previous studies and the current study, us-
ing LSA and measures (MLU, PDSS.P-LARSP), dem-
onstrated poor morphosyntax abilities in CI recipients. 
Therefore, speech and language therapists should con-
sider morphosyntactic components in a language thera-
py plan for children with CI. 
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