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Study on the Influencing Factors of Voice Onset Time of Stop Consonants in Preschool

Hearing-Impaired Children
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[Abstract] Objective To explore the influence of gender, age and duration of speech training on the voice onset time (VOT)

of stop consonants in preschool children with hearing impairment, and to provide a basis for their Speech rehabilitation. Methods Twenty
preschool children with normal hearing and twenty children with hearing impairment were selected. Six syllables composed of the stop
consonants /b, p, d, t, g, k/ and the vowel /a/ in Mandarin, namely /ba/, /pa/, /da/, /ta/, /ga/, /ka/, with the first tone, were recorded. The VOT
values were extracted using Praat speech analysis software. A three-factor analysis of variance was conducted, with VOT values as the
dependent variable and gender, age and duration of speech training as the independent variables. Results The VOT values of unaspirated stop
consonants in children with hearing impairment were generally shorter than those in children with normal hearing, while the VOT values of
aspirated stop consonants were generally longer. There were no statistically significant differences in the VOT values of /pa/, /da/, /ta/, /ga/,
/ka/ among different genders, ages and durations of speech training (P>0.05). There were statistically significant differences in the VOT values
of /ba/ among different durations of speech training (P<0.05). Age and duration of speech training, as well as gender, age and duration of
speech training, had interaction effects on the VOT values of /ba/. Simple main effect analysis showed that in the group of 4.5-6-year-old
children with more than one year of speech training, the VOT values of females were significantly longer than those of males (P<0.05).
Independent sample t-test results showed that there were significant gender differences in the VOT values of aspirated stop consonants, with
females having significantly longer VOT values than males (P<0.05), while there were no significant gender differences in the VOT values of
unaspirated stop consonants (P>0.05). There were no statistically significant differences in the VOT values of aspirated and unaspirated stop
consonants among other groups of children with hearing impairment (P>0.05). Conclusion Only the VOT of /ba/ is affected by multiple
factors, and the duration of speech training is the key factor affecting the VOT of /ba/ in children with hearing impairment. Long-term training
can significantly optimize their speech production, and the effect is particularly significant in 4.5-6-year-old female children.
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1 PLEZEE VOTHNIAEE A (s)

2 51 /ba/ /pal/ /da/ /ta/ /gal /ka/
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22 (10 {51 0.02+0.01 0.10+0.02 0.02+0.01 0.11£0.02 0.02+0.01 0.10+0.03
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BRI ) 1.0~1.5(10 ) 0.02+0.01 0.09+0.03 0.02+0.01 0.1+0.02 0.02+0.01 0.11+0.04
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