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Abstract

This study aimed to investigate the voice onset time (VOT) of plosives in the VCV syllables by the place of articulation and
phonation type spoken by children with bilateral cochlear implants (Cls) in comparison with children with typical hearing
(TH). In all, 15 children with bilateral CIs and 15 children with TH participated in this study, aged between 5 to 10 years.
All children produced 9 VCV syllables and their VOT were analyzed by the Praat software. There was no significant
difference in mean VOT between children with bilateral CIs and children with TH. However, there was a significant
difference in mean VOT by the place of articulation, such that the VOT for velars were longer than those for bilabials and
alveolars. Additionally, there was a significant difference in mean VOT by the phonation type, such that the VOT of
aspirated consonants were longer than those of lenis and fortis consonants. The results of this study suggest that children
with bilateral CIs can distinguish the acoustic properties of plosive consonants and control the speech timing between the
structures of the larynx and the oral cavity at a similar level as children with TH.
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Table 1. Participant’s information

. . Bilateral CI TH grou,
Classification group (N=15) (NE ) 5)p
Chronological age (yr) 7.64 (1.28) 7.67 (1.63)
Gender (male:female) 8:7 9:6
Age of st CI (yr) 1.17 (0.48)
Age of 2nd CI (yr) 1.7 (0.96)
Duration of 1st implant use (yr) 6.39 (1.04)
Duration of 2nd implant use (yr) 5.86 (1.33)
Word scores (%)" 94 (8.28)
PCC (%)° 99.44 (1.48) 100 (0)

Values are presented as mean (SD).

*Korea Speech Audiometry for children (Lee et al., 2010).
°Urimal Test of Articulation and Phonology-2 (Kim et al., 2018).
CI, cochlear implants; TH, typical hearing; PCC, percentage of
consonants correct.
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Table 2. Materials for experiment
Place of Phonation type
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Bilabials /apa/ Jap'a/ Jap"a/
Alveolars /ata/ /at’a/ Jat"a/
Velars /aka/ Jak"a/ Jak"a/
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Table 3. Descriptive data of voice onset time for place of articulation and
phonation type of plosive by group

Place of Phonation |Bilateral CI group TH group
ariculation type (N=15) (N=15)

Japa/ 24.22 (24.68) 26.29 (29.60)
Bilabials Jap“a/ 13.62 (5.46) 15.97 (9.75)
Jap"a/ 95.68 (38.87) 89.60 (35.92)
/ata/ 28.71 (30.30) 23.08 (19.99)
Alveolars Jat"a/ 13.90 (7.79) 12.58 (6.84)
Jat"a/ 89.01 (36.71) 85.52(33.84)
Jaka/ 44.31 (42.55) 42.88 (24.80)
Velars Jak'o/ 19.34 (11.33) 26.28 (14.39)
Jak"a/ 125.74 (34.68) 109.11 (41.83)

Values are presented as mean (SD).
CI, cochlear implants; TH, typical hearing.
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Figure 1. Waveform of speech signal
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