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ABSTRACT
The purpose of this poster is to present interim findings from an
ongoing study of developmental trends in language and literacy
acquisition of preschool children with and without hearing loss.
Specifically, we examined if above-average nonverbal intelligence
functions as a protective factor for language acquisition in children
with hearing loss. Nonverbal intelligence, language development, and
spoken language skills were analyzed using standardized
assessments and language sample analyses in children ages 3;9 to
5;3 who varied by hearing and nonverbal intelligence status. Results
indicate that children with hearing loss and average nonverbal
intelligence performed significantly lower in on all measures than all
other groups of children in the study. Thus, above-average nonverbal
intelligence may serve as a protective factor in the development of
language skills for children with hearing loss. This study is funded by
NIH/NIDCD (1R03DC014535; PI: Werfel).

BACKGROUND
Recent studies have shown that many children who are identified
with hearing loss at a young age are able to achieve scores
within the average range on formal assessments early in
development (Hayes et al., 2009; Geers et al., 2003). Although
group means for children with hearing loss can fall within the
average range, these means are often lower than comparison
groups of children with normal hearing. In order to fully
understand language acquisition in children with hearing loss and
to inform language intervention approaches, it is vital to explore
early predictors of language in the population.
With age of amplification and implantation becoming increasingly
homogenous, the need for additional predictors of success in the
language development of children with hearing loss is growing.
There is preliminary evidence that general nonverbal intelligence
may contribute to language development in children with hearing
loss (Geers et al., 2009; Halliday et al., 2017).
Research has explored and supported nonverbal intelligence as
a predictor of language outcomes in children with hearing loss;
however, to date, investigations of the specific role of nonverbal
intelligence in the acquisition of language skills in subgroups of
children with hearing loss has not been well defined.

METHOD

RESULTS

Preschool children with and without hearing loss complete a battery of early language and literacy assessments every six months from age 3 to 6.

Comparison of CHL and CNH:
Language Sample Measures

Table 1. Participant Demographic Information
n (boys)

Age in Months at T1
(SD)

Maternal Education in
Years (SD)

Age at ID in Months
(SD)

Age at Amplification in
Months (SD)

Children with Hearing Loss–
Average Nonverbal Intelligence

13 (6)

53.15 (6.30)

14.42 (2.75)

8.92 (11.74)

14.29 (10.48 )

Children with Hearing Loss –
High Nonverbal Intelligence

10 (6)

51.60 (3.17)

17.65 (2.03)

12.43 (16.13)

14.63 (16.60)

Children with Normal Hearing –
Average Nonverbal Intelligence

15 (9)

49.80 (3.88)

16.18 (2.40)

--

--

Children with Normal Hearing –
High Nonverbal Intelligence

14 (6)

48.36 (4.58)

16.86 (2.35)

--

--

Group

Types of Amplification for CHL

Bilateral CI: 8
Bilateral HA: 9
Bimodal: 4
BAHA: 2

MLUm: ANOVA indicated a
significant main effect of
group (p =.001). Follow-up
LSD tests using Bonferroni
correction indicated that
CHL-AIQ was lower than all
other groups (d = 1.69,
1.53, 1.43, for CHL-HIQ,
CNH-AIQ, CNH-HIQ,
respectively).

Table 2. Performance by Group on the Nonverbal Intelligence Measure

Children were grouped based on their
performance on a nonverbal intelligence
measure into either above-average (HIQ)
or average (AIQ).

Tests

PTONI

CHL-AIQ
Mean (SD)
Range

CHL-HIQ
Mean (SD)
Range

CNH-AIQ
Mean (SD)
Range

CNH-HIQ
Mean (SD)
Range

p

Summary of Group Diﬀerences

102.54 (7.50)
88 – 113

122.40 (7.43)
115 – 137

105.73 (7.02)
93 – 113

122.43 (4.52)
116 - 131

<.001

CHL-AIQ = CNH-AIQ <
CHL-HIQ = CNH-AIQ

Table 3. Outcome Variables
Variable
Omnibus Language Standardized Test

Measure
TELD-3

Expressive Vocabulary Standardized Test

EOWPVT-4

Expressive Vocabulary Language Sample

Number of Different Words

Receptive Vocabulary Standardized Test

PPVT-4

Morphosyntax - Language
Sample

Mean Length of Utterance in
Morphemes

Of interest in the present study is children’s performance on a variety of expressive language
measures. Table 3 lists the measures that form each variable. The Hadley (1998) protocol was
used to collect spontaneous language samples from the CHL and CNH groups. Each sample
(approximately 12 minutes) elicited conversation about the child’s birthday party, siblings, pets, and
movies and TV shows (s)he has seen. Transcription involved three steps. First, a lab student made
a first pass, getting down on paper what was said in the interaction. Second, a different lab
member “cleaned up” the transcription. Finally, a third person checked the sample for errors. If
more than three errors were found, the sample returned to the second step for another pass. This
process ensured that all transcriptions had 100% agreement. SALT was used to calculate MLUm
and NDW.

RESULTS
Comparison of CHL and CNH: Standardized Language Measures

NDW: ANOVA indicated a
significant main effect of
group (p =.001). Follow-up
LSD tests using Bonferroni
correction indicated that
CHL-AIQ was lower than all
other groups
(d = 1.80, 1.19, 1.39, for
CHL-HIQ, CNH-AIQ, CNHHIQ, respectively).

IMPLICATIONS
Overall, children with hearing loss and average nonverbal
intelligence performed significantly lower on all measures than all
other groups of children in the study. In contrast to children with
hearing loss and average nonverbal intelligence, performance of
children with hearing loss and above-average nonverbal
intelligence was not significantly different than any of the
children with normal hearing. Thus, above-average nonverbal
intelligence may serve as a protective factor in the development
of language skills, as indicated by standardized test performance
and spontaneous language measures, for children with hearing
loss.
Applying the findings of this study, clinicians can better identify
children within the hearing loss population who are more likely
to have a need for more intensive language services. These
findings may also suggest that children within the hearing loss
population who experience success with early language
intervention achieve this success in part due to the protective
role of above-average nonverbal intelligence.

RESEARCH QUESTION
Do children who vary across hearing and nonverbal intelligence
status differ on measures of spoken language?
Hypothesis: CHL with above-average nonverbal intelligence
would perform more poorly than CNH with above-average
nonverbal intelligence but would not differ from CNH with
average nonverbal intelligence. We also hypothesized that CHL
with average nonverbal intelligence would perform more poorly
than all other groups.
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