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Objectives: The present study investigated first, how children with cochlear implants (Cls)
perform on a degraded listening task by context conditions compared to children with
normal hearing (NH), and second, whether a degraded listening task correlate with recep-
tive vocabulary. Methods: The study included children between 4 and 10 years of age, 15
with Cls, and 15 age-matched NH. We administrated a degraded listening task, which con-
sisted of two different context conditions, high predictability and low predictability. Two-
way mixed ANOVA, 2 x 2 ANCOVA and Pearson correlation were used to analyze the data.
Results: There were significant differences between the 2 groups and the 2 context condi-
tions on degraded listening task scores. Also, there was significant interaction effect be-
tween group and context conditions. These differences and interaction effect remained
statistically significant even after controlling for receptive vocabulary score. No correlation
was found between the performances on receptive vocabulary and degraded listening
tasks. In the Cls, the high predictability score was negatively correlated with age of implan-
tation. Conclusion: The results of this study showed that children with Cls have more diffi-
culties using acoustic-phonetic knowledge than using top-down knowledge. They also
demonstrated declined ability to utilize linguistic contexts and long-term knowledge. The
earlier exposure to speech sounds may have positive impacts on language processing
skills in children with Cls.

Keywords: Children with cochlear implants, Degraded listening task, Language processing
skills, Top-down knowledge, Bottom-up knowledge
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Table 1. Cochlear implant participant demographic information

Q1Fo1$.012] o] Uiz B2 2849E7] S5

i)

9‘|_|
o>
Tob
i)

Subject Gender Age (mo) AQI (mo) DOl (mo) CVC phoneme score (%) Device Device condition
1 F 48 23 25 954 Cochlear-Freedom Bilateral
2 M 53 16 37 9038 Cochlear-Freedom Bimodal
3 M 58 29 29 954 Cochlear-Freedom Unilateral
4 M 80 14 66 93.8 Cochlear-Freedom Bilateral
5 F 82 30 52 89.2 Cochlear-Freedom Bilateral
6 M 83 20 63 954 Cochlear-Freedom Bimodal
7 F 83 47 36 815 Cochlear-Freedom Bimodal
8 F 88 28 60 946 Advanced Bionics-Clarion Bimodal
9 F 88 29 59 93.1 Cochlear-Freedom Bimodal

10 M 92 33 59 992 Cochlear-Freedom Bimodal

" F 98 30 68 992 Cochlear-Freedom Unilateral

12 M 101 20 81 815 Advanced Bionics-Clarion Unilateral

13 M 108 18 0 96.9 Cochlear-Freedom Unilateral

14 M 123 26 97 938 Cochlear-ESPrit 3G Bilateral

15 F 129 46 83 923 Cochlear-ESPrit 3G Bilateral

CVC phoneme score were presented as the percentage correctly identified phonemes (the number of correctly identified phonemes/total number of phonemes x 100).
AOI=age of implantation, DOI=duration of implant use.

Table 2. Mean and SD of age and nonverbal intelligence (1Q)

Age Nonverbal 1Q
Group
Mean (SD) Mean (SD)
Children with cochlear implants (n=15) 87.6(23.1) 111.2(11.6)
Children with normal hearing (n=15) 87.8(23) 115.8(11.1)
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Table 3. Vocabulary and degraded listening task scores

Cochlear implants children  Normal hearing children

Test (n=15) (n=15)
Mean SD Mean SD
Receptive vocabulary 695 298 932 316
Degraded listening task
High predictability 185 43 263 20
Low predictability 28 18 13.6 22

Receptive vocabulary scores were presented as raw score, degraded listening task
were presented as raw score.
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Figure 1. Mean scores on degraded listening task by context conditions.
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Figure 2. Scatter plot of high predictability sentence scores in two groups.
NH=normal hearing, Cl=cochlear implants.
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Figure 3. Scatter plot of the low predictability sentence scores in two groups.
NH=normal hearing, Cl=cochlear implants.
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Table 4. Intercorrelations among age, receptive vocabulary score, and degrad-
ed listening task performance in normal hearing children

Age Receptive vocabulary  High predictability

Receptive vocabulary ~ .929*** 1 -
High predictability 686** B74%* 1
Low predictability 094 253 225

**p<.01,***p<.0001.

Table 5. Partial correlations among receptive vocabulary score and degraded
listening task performance in normal hearing children

Control variable Receptive vocabulary  High predictability

Age High predictability 138 1
Low predictability 448 221
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Table 6. Intercorrelations age, age of implantation, duration of implant use, receptive vocabulary score, degraded listening task performance in cochlear implants

children
Age AQI Dol Receptive vocabulary High predictability
A0l 331 1
Dol .909*** -093 1
Receptive vocabulary 6817 051 696 1
High predictability 231 -538* 481 358 1
Low predictability -038 -025 -029 040 285

AOl=age of implantation, DOI=duration of implant use.
*p<.05, **p<.01, ***p<.0001.

Table 7. Partial correlations among age of implantation, duration of implant use, receptive vocabulary score, degraded listening task performance in cochlear im-

plants children

Control variable A0l Dol Receptive vocabulary High predictability
Age Dol -] 1

Receptive vocabulary -252 252 1

High predictability -669** 669 282 1

Low predictability -013 013 090 302

AOl=age of implantation, DOl =duration of implant use.
**p<.01,***p<.0001.
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