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ABSTRACT

IS Despite all advancements in hearing amplification, screening, and interventions, concerns still
exist about the language outcomes in children with mild to severe hearing loss. The present study aimed to
investigate the production of inflectional morphemes, phrase, and clause structures of children with Mod-

Received: 26 Jan 2021 erately Severe Hearing Loss (MSHL) and compare with those of the children with Normal Hearing (NH).
Accepted: 11 Sep 2021 WIEIEHEISEAVEGEEE The study participants were 88 NH children, aged 2-5 years, and 10 MSHL chil-

dren, aged 5-6 years. They were recruited by a convenient sampling method. Speech therapists collected
language samples in a free play context of the study children, and then the language samples were
transcribed and segmented according to P-LARSP (language assessment, remedy, and screening proce-
dure). Of 100 analyzable units, the speech therapists identified, allocated, and counted 14 inflectional
morphemes and all clause and phrase structures in each language sample.

ST Children with MSHL used significantly fewer numbers of inflectional morphemes (P=0.004),
verb/complement+personal pronoun (P=0.009), and prefix/mi/as a tense marker (P=0.025), lower mean
length of morpheme/analyzable utterances (P=0.003), higher percentages of one-word utterances
(P=0.001), and lower numbers of clause structures in stage V (P=0.002) compared with NH children aged
4-5 years. While the types of clause structures in children with MSHL were similar to those in NH children
aged 24-36 months. However, the types of produced inflectional morphemes were restricted compared
with all groups of children with NH.

[@TEIERT The present study revealed that children with MSHL are behind younger children with NH in
Inflectional morphemes, grammatical aspects of the Persian language. They used simpler clauses, limited numbers, and types of
Morphosyntactic ¢ inflectional morphemes, as well as clause and phrase structures, and mainly relied on one-word utter-
skills,language, Lan- i ances. Continued monitoring of grammatical outcomes is warranted, considering that children who are
guage disorders i MSHLare at increased risk for language problems.
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Introduction

he prevalence of Hearing Loss (HL) is

4.7 in 1000 live birth in the capitals of

Iran provinces. Of them, 2.2 in 1000 have

moderate hearing loss (40-65 dB), and

1.5 in 1000 have severe hearing loss [1].

Although the newborn hearing screening
can identify HL, and early intervention will provide im-
mediate support, children still need to spend time receiv-
ing, adapting, and getting used to the new devices. So, the
children spend a portion of critical language acquisition
period with distorted or partial language input. Studies in-
dicated that sensory neural HL affects children’s language
skills [2, 3], their reading and writing skills during school
age [4], and communication skills in their later lives [5].
Plenty of persuasive reasons highlights the necessity of
research in language skills of children with HL, such as
asymmetry of language profiles in children with mild to
severe hearing loss [6-10], provision of further documents
to find out the causality relationship between the sever-
ity of hearing loss and morphosyntactic structures [3, 11],
and the influence of cognitive factors on language acqui-
sition in children with hearing loss [12-18].

Study objectives

Based on all these arguments, this study was the first
on Persian children with Moderately Severe Hearing Loss
(MSHL) designed to achieve the following objectives:

1) Provide a detailed investigation on 14 Persian inflec-
tional morphemes and clause structures in children with
Normal Hearing (NH) and children with MSHL;

2) Find the possible differences between 6-year-old chil-
dren with MSHL and younger children with NH on the
number of morphemes, phrases, and clause structures;

3) Provide the productivity index of morphemes and
clauses; the productivity criteria for morphemes and
clause structures were the rules of productivity introduced
by Scarborough (1990) “two appearances of each struc-
ture of interest” within a 100-utterance language sample
[19]. This approach was efficient because only the first
two appearances of any structure should be counted, not
the total frequency. Besides, if two-thirds of children in
each group had a structure in their repertoire, that struc-
ture is reported as acquired for that specific group.
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4) Investigate the Mean Length of Utterances (MLU) as
a general index for morphosyntactic skills.

In this study, we selected children with MSHL because
this group of children has access to speech in contrast
with children with severe-profound hearing loss. Thus,
the study of children with MSHL can show the vulner-
ability of morphosyntactic structures because of the de-
gree of hearing loss or other possible factors if the fea-
tures of hearing aids and the frequency of their usage, and
the administration of auditory-verbal therapy have been
controlled. So, this study investigated the vulnerability of
morphosyntactic units in children with MSHL.

Materials and Methods
Study participants

The study participants were recruited by convenient
sampling method from two specialized institutes of chil-
dren with HL (Rasa & Payam No). Information sheets
and consent forms were sent to the families through the
centers. Fifteen families signed the consent forms (Table
1). However, only 10 children with HL were evaluated
since the other five children had profound HL.

All children had sensorineural HL and used bilateral
hearing aids since their HL had been detected. The age of
diagnosis for 50% of children was at birth, and the other
half was around 30 months. All children received hearing
aids six months after diagnosis. They have received audi-
tory-verbal therapy in their institutes every week for one
to two years. Based on the audiometric classification of
Bess and McConnell (1981), all children showed MSHL
at the speech frequencies of 500, 1000, and 2000 Hz that
includes a hearing range from 56 to 70 dB SPL [19].

All children used their hearing aids always except for
bath and sleep, and they could successfully repeat all six
sounds in the Ling test. All children with MSHL were
monolingual and spoke Persian. According to fathers’
jobs and their mothers’ education (50% had a university
degree and the other half had a high school diploma), chil-
dren with MSHL were from moderate Socioeconomic
Status (SES) backgrounds.

The average number of digits was four in forward recall
and three in the backward recall. In word recall, the av-
erage number of monosyllable words that they could re-
member was four; however, when the number of syllables
increased, children could remember fewer words. Two out
of 10 could not do the backward digit recall test. Eighty
percent of mothers estimated their children’s intelligibility
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Table 1. Participants’ age, gender, and hearing status (months)

January 2022. Vol 22. Num 4

No.
Gender Normal Hearing Hearing Loss Total
24-36 37-48 49-60 61-72
Male 9 17 17 4 47
Female 20 16 9 6 51
Total 29 33 26 10 98

as “somewhat intelligible in conversation”, 20% consid-
ered their children “mostly intelligible in conversation”.

Five kindergartens in Semnan were selected randomly
from north, south, west, east, and center. All children re-
ceived an invitation flier and a consent form. A total of
109 signed consent forms were returned. However, lan-
guage samples of 88 children with NH were analyzed,
and the remaining were excluded due to the short length
of language samples. Their mothers, the kindergartens’
board, and the health centers, according to their routine
evaluation, confirmed the other 88 children’s health.
Mothers provided all information regarding children’s
health, language development, and HL situation. The
Speech-Language Pathologists (SLPs) asked for informa-
tion about the mother’s educational level and the parents’
jobs to have a rough estimation of socioeconomic status.

Study procedure

The time duration to collect language samples was six
months. Language samples were collected using 20-min-
ute interaction between each child and a speech therapist.
To get a natural language sample, the context of the inter-
action was free play. The speech therapists were allowed
to ask questions to motivate children for more talk, but
there was no pressure or force on children [19].

Transcription, segmentation, and structure alloca-
tion were based on a systematic procedure known as
P-LARSP. This procedure is an adaptation of Language
Assessment, Remedy, and Screening Procedure (LARSP)
[20, 21] for Persian-speaking children [22].

Another speech therapist that had enough knowledge
about Persian grammar transcribed the whole interaction.
The first three minutes of each language sample were
taken out to eliminate a potential warm-up effect; then, a
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hundred analyzable utterances were selected according to
P-LARSP [22, 23].

For reliability purposes, another speech therapist blind-
ed to the study transcribed, segmented, and extracted all
inflectional morphemes from 10 samples (10%). The
reliability between two speech therapists was calculated
through a point-by-point procedure. Discrepancies in seg-
menting, identifying, labeling, and allocating 14 inflec-
tional morphemes were discussed, and over 98% of the
agreement was obtained on all transcripts.

Participants and methods

We chose free play as our context to elicit language sam-
ples, so the SLPs used age-appropriate toys (for example,
dolls, dollhouses, furniture, animals, and cars) in interac-
tions. All groups of children had access to similar toy sets
on the floor. Different types and sizes of cars, dolls, and
farm animals were available to provide obligatory con-
text. The child began the play and could pick any toy set
and shift among them. If a child did not want to play with
any toy set, the toy set was still where the child left them
in case the child wanted to get back to them or combine
the toys. All the sessions were audio-recorded using a
Stereo IC Recorder (ICD-PX440 model made by SONY,
China) for transcription and later checks.

Results
Demographic information

In children with NH, over 45% of mothers had a univer-
sity degree, and the others had a high school diploma. All
parents had NH, monolingual in Persian, and at the time
of this study had annual income noticeably more than the
approved range for Iranian general workers. Children’s
age and gender are presented in Table 1.

Salmani M, et al. Morphosyntactic Structures in Children with HL RJ. 2022; 22(4):482-505
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Table 2. Inflectional Morphemes & MLU in both Groupsg (months)

Mean+SD
Number Z23lE, Sl Tl Moderately Children With Normal Hearing P
Morphemes Severe Hearing Loss
61-72 24-36 37-48 49-60
182 Veb Coms:z;”:::pem”a' 28.00£16.19 30.41+14.45 404241239  47.15:1991  0.001
3 NEUE TS e 7.10£6.30 10.69+7.83  14.15:7.28  14.2748.75 0.02
pronouns

4 Prefix/be- bo- biy/ 3.50+3.41 4.38+5.18 4.70+3.75 5.92+3.84 0.08

5 Negation prefix 4.50+3.69 4.00+3.82 5.24+3.26 7.00+4.73 0.03

6 Plural marker 3.30£2.75 2.45+1.82 5.3914.25 4.42+2.06 0.003

7 Object marker 4.30+3.89 4.57+3.61 7.58+4.81 6.96+3.93 0.002
8 Prefix/mi/as a tense marker 16.00+7.45 17.6618.95 22.06+9.77 27.12+12.55 0.007

9 Ezafe marker/e, ye/ 3.50+3.87 4.00£3.12 5.85+5.23 5.4614.64 0.28
10 /ifas indefinite marker 0.001+0.001 0.24+0.58 0.73+1.35 0.50+1.14 0.09
11 /e/as definite marker 0.300.67 0.79+2.04 1.03+1.51 1.42+2.28 0.24
12 Past participle inflection/e/ 4.90+4.07 8.6914.60 4.88+3.66 6.62+5.69 0.01
BEa SO 0.10£0.32 0.10:041  0.09:0.38 0.38:0.80 0.16
inflections

Total number of inflectional morphemes 75.50£39.52 87.48+39.75 112.12+32.07 127.23+47.36 0.002
Mean length of utterances 3.01+0.74 3.45+0.97 3.98+0.94 4.49+1.30 0.001
Percentage of one-word utterances 47.00£15.32 39.18+14.40  33.99+13.20 29.00+12.39 0.006

A detailed description on 14 Persian inflectional mor-
phemes

While most of the inflectional morphemes showed an
increasing number with age in children with NH, plural
marker, object markers, past participle inflection, indef-
inite marker, and ezafe marker had fluctuating trends
(Table 2).

Differences between children with MSHL and NH

The number of 14 inflectional morphemes, the total
number of them, MLU, and the percentage of 1-word ut-
terances in children with MSHL were close to figures ob-
tained from language samples of children with NH aged
24-36 months (Table 2). For half of the 14 inflectional
morphemes, the differences between children with MSHL
and children with NH were statistically significant.
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Using the Bonferroni test, the significant differences
were obtained for verb/complement+personal pro-
noun,/mi/as a tense marker, MLU, total number of af-
fixes, and percentage of 1-word utterances between
children with MSHL and children with NH aged be-
tween 49 and 60 months (Table 3).

Productivity of morphemes and clause structures

Regardless of hearing status, definite and indefinite
markers and comparative and superlative inflections did
not reach the productivity criterion. Children with MSHL
did not show imperative prefix, plural, object markers,
and Ezafe marker in their repertoire (Table 4).

Some of the absent morphemes might be a consequence
of clause and phrase structures that children used. Children
with MSHL used significantly fewer numbers of clause
structures from stage V compared with the oldest group of

Salmani M, et al. Morphosyntactic Structures in Children with HL RJ. 2022; 22(4):482-505
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Table 3. Differences between children with moderately severe hearing loss and normal hearing children in different age groups

Dependent Variables Age Code (1) Age Code (J) Mean Difference (I-J) Std. Error Sig.
24-36 -2.41 5.74 1.00
Verb/Complement+personal pronoun 61-72 37-48 -12.42 5.65 0.18
49-60 -19.15" 5.82 0.009
24-36 -3.59 2.85 1.00
Nouns/PronOl;rgzt‘pSossessive pro- 61-72 37-48 7.05 281 0.08
49-60 -7.17 2.89 0.09
24-36 0.50 144 1.00
Negation prefix 61-72 37-48 -0.74 141 1.00
49-60 -2.50 1.46 0.53
24-36 0.85 1.10 1.00
Plural marker 61-72 37-48 -2.09 1.08 0.34
49-60 -1.12 1.12 1.00
24-36 0.23 1.53 1.00
Object marker 61-72 37-48 -3.28 1.50 0.19
49-60 -2.66 1.55 0.53
24-36 -1.66 3.73 1.00
Prefix/mi/as a tense marker 61-72 37-48 -6.06 3.67 0.61
49-60 -11.11° 3.79 0.025
24-36 -3.79 1.68 0.16
Past participle inflection/e/ 61-72 37-48 0.02 1.66 1.00
49-60 -1.72 1.71 1.00
24-36 -11.98 14.52 1.00
Total "uggf;h‘::::‘m”a' 61-72 37-48 -36.62 14.29 0.07
49-60 -51.73" 14.73 0.004
24-36 7.85 4.97 0.71
Percentage of 1-word utterances 61-72 37-48 13.03 4.89 0.06
49-60 18.02° 5.04 0.003
24-36 -0.43 0.38 1.00
Mean length utterances 61-72 37-48 -0.97 0.38 0.07
49-60 -1.48° 0.38 0.001
* P<0.05 Rehabilitation
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Table 4. Morphemes produced by two-thirds of children in each group (months)

Children with Moderately Severe

Children with Normal Hearing

el Gzl hs e Hearing Loss (61-72 Months) 24-36 3748 49-60
Months Months Months
182 Verb/Complement+personal v v v
pronoun
3 Nouns/pronouns+possessive v v v
pronouns
4 Prefix/be- bo- biy/ N N4 N4
5 Negation prefix v v v
6 Plural marker v v v
7 Object marker v v N
8 Prefix/mi/as a tense marker v v v
9 Ezafe marker/e, ye/ N N4 N
10 /i/as indefinite marker and
11 /e/as definite marker
12 Past participle inflection/e/ v v v
13814 Comparative and superlative

inflections

children with NH (P=0.002) (Table 6), and types of their
clause structure repertoire were similar to those of children
with NH aged between 24 and 36 months (Table 5).

We also provided the figures for phrase structures in dif-
ferent stages, revealing that children with MSHL used
significantly fewer numbers of phrases from stages II &
I compared with the oldest group of children with NH
P =0.005 and P =0.002).

phrase stage I1 phrase stage 111
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Discussion and Conclusion

The present study indicated that some grammatical
morphemes known as definite and indefinite markers and
comparative and superlative inflections are not so com-
mon in the context of free play, according to findings from
children with NH. Similar data were obtained for chil-
dren with MSHL, although children with MSHL did not
produce enough samples of the object, plural, and Ezafe
markers, as well as the imperative prefixes. In the matter
of numbers, children with MSHL used significantly low-
er numbers of the 14 inflectional morphemes, the tense
marker/mi/, and verb/complement+personal pronoun

Table 5. Clause structures produced by two-thirds of children in each group (months)

Children With Moderately

Children With Normal Hearing

Severe HL
Stages
60-72 24-36 37-48 49-60
Il C(V) C(V) Y Vi
1} XVI, XCV andCompVI XVI, XCV, and CompVI XVl and CompVI XVI
\Y XCompVI and Other XCompVI and Other
\Y Coord. 1 Coord. 1 and Subord. 1: O

C (V): Complement (Verb); XComp: X. Compound Verb; Coord. 1 and Subord. 1: o: Coordinate 1 and Subordinate 1: object.
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Table 6. Descriptive indices of clause structures in different stages (months)

MeantSD
Developmental Morphosyntactic  Children With IYIoderater Children with Normal Hearing
Stage Stage Severe Hearing Loss
61-72 24-36 37-48 49-60
Clause 7.50£3.10 10.71+4.97 9.0316.16 9.42+4.76
Stage Il
Phrase 16.70+13.40 23.67+15.63 26.65+17.32 35.70+18.71
Clause 13.40%6.69 15.81+6.99 16.79£7.40 18.0816.86
Stage lll
Phrase 8.60+4.48 9.95%5.69 12.15+8.07 14.7046.48
Clause 7.44+7.42 9.19+7.55 11.47+7.72 13.27+7.87
Stage IV
Phrase 3.70£3.16 4.33+4.09 5.0914.62 5.80+4.18
Clause 2.90+3.87 7.431£8.20 8.38+10.19 12.05+9.10
Stage V
Phrase 0.001+0.001 0.57+0.98 0.561.26 1.47+2.87

compared with the oldest group of children with NH.
Thus, regarding the number of inflectional morphemes,
children with MSHL who were 5-6 years old were com-
parable to those with NH below four years old. However,
the types of their inflectional morphemes repertoire were
restricted and not similar to any inflectional morphemes
repertoire of any age group of children with NH. Such
findings highlight the delay that children with MSHL
show in their use of inflectional morphemes.

We observed that children with MSHL had lower MLU
than children with NH. Such findings provide further evi-
dence that the presence of MSHL places children at risk for
delayed grammatical development. Although we did not
investigate the factors other than MSHL that made such
effects, a possible explanation for such findings might be
the quality and quantity of intervention and age of diagno-
sis. At this point, it is impossible to draw firm conclusions
about the protective nature of early intervention because
the details of the intervention that each child received were
not clear. As a longitudinal project may provide a proper
response, we think this is worthy of further analysis.

The significant differences between children with
MSHL and children with NH on the different grammatical
structures reveal persistent risk in this aspect of children’s
language. Our findings support the findings of Norbury et
al. [24]. They found that their study participants demon-
strated verb morphology problems. Since our participants
were older than their participants, our results indicate
that some language difficulties did not resolve by age.
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Koehlinger et al. in 2013 [2] reported similar findings. It
is worthy of mention that both of these English studies
found that their participants had higher rates of difficulties
with verb morphology than the usual rate that might be
expected in the general population. However, we found
that children with MSHL had problems with both noun
and inflectional verb morphemes; even noun inflectional
morphemes were the place of more issues than verb ones.
Such differences could be a result of language differences.

The three inflectional morphemes that children with HL
used significantly less than those of younger children with
NH were both verb and noun bound morphemes: verb/
complement+personal pronoun and prefix/mi/as a present
tense marker. These morphemes were in the initial and final
positions of the words, so it is not possible to explain such
findings with the lower energy that they might carry. The
noticeable number of complement+personal pronouns in
children with HL is an assertive finding that shows children
with HL can use such inflections but is not as common as
younger children with NH. Probably cognitive factor has
some impression in this case since when the word syllable
increases, children with MSHL could remember fewer
words. Therefore, children with MSHL probably choose
simpler forms of sentences to overcome this insufficiency
in their working memory.

The delay in producing inflectional morphemes is in
line with findings reported by English studies [10, 25-27].
These English studies report the effects of late diagnosis
on children’s morphology skills. However, in the present

Salmani M, et al. Morphosyntactic Structures in Children with HL RJ. 2022; 22(4):482-505
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study, two-thirds of children who produced those mor-
phemes belonged to the early and late-diagnosed children.
Another interpretation goes back to the length of utterances
that children with MSHL used compared to younger chil-
dren with NH. Over 40% of utterances that children with
MSHL used were 1-word. This finding left speech thera-
pists with only 60% of utterances that could be categorized
in stages II to V. Even in clause structures, children with
MSHL used significantly fewer numbers of clause struc-
tures in stage V. This another factor reduces the number of
possible inflectional morphemes. The fewer phrase struc-
tures in stages II and III could be considered another point
that affected the number of inflectional morphemes.

Conclusion

The present study results could support the claim that
disruption of the auditory input, especially in the early
ages of life, can delay the development of language skills,
specially morphosyntactic features, even in mild to se-
vere degrees of HL [10, 24]. A comprehensive look into
clause structures and inflectional morphemes left us with
a possible theory that despite all efforts to detect children
as early as possible and provide enriched interventional
programs for them, some children with MSHL have sim-
pler language structures than their peers with similar de-
grees of HL and younger children with NH. The results
showed some persistent delays in morphology that may
limit children from conveying specific concepts. Future
studies should determine what factors may decrease the
effectiveness of early detection and intervention programs
since the degree of HL is not the only explanation about
children’s grammatical outcomes. Given the present find-
ings, the language abilities of children with MSHL should
be monitored throughout early childhood. Grammatical
aspects such as MLU, complex utterances, and inflection-
al morphemes would be appropriate measures for moni-
toring because these morphosyntactic structures appear to
be sensitive to differences across groups.

Study limitations

The current research was limited in some areas, such
as the number of participants with HL, the number of
language samples, and communication partners. Future
studies may overcome such problems with a larger sam-
ple of children with HL, at least two language samples
in different settings, and various communication partners.
Besides, according to P-LARSP, utterances with gram-
matical issues would not receive further morphosyntactic
analyses. Future studies may analyze error patterns in this

group of children.
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