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A preliminary study on tone production in children with cochlear implants
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Abstract Objective Tone or pitch information in speech signals is not explicitly extracted and represented in the
contemporary multichannel cochlear implant systems. The purpose of the present study is to investigate tone production in
tone- language- speaking children with cochlear implants. Methods Speech samples were recorded from four cochlear-
implant children and seven normal- hearing children of 4 to 9 years of age. All subjects were native Mandarin speakers.
The speech samples, consisting of four Mandarin tones of 10 syllables, were subject to acoustic analysis of the fundamental
frequency (F). In addition, four normal- hearing native Mandarin- speaking adults performed tone intelligibility test in
which they listened to the speech materials from the children and judged the intelligibility of the children’s tone
production. Results The normal- hearing children produced the typical four tone patterns of Mandarin Chinese, i.e., (1)
high and flat, (2) rising, (3) low and dipping, and (4) falling. The F, patterns produced by the children with cochlear
implants, however, tended to be flat with some other irregular patterns. The tone production for the normal - hearing
children was considered to be perfect in the intelligibility judgments whereas the cochlear - implant children showed
degraded intelligibility of tone patterns. Conclusion This preliminary study indicated that there is a remarkable deficit in
tone production in prelingually - deafened children with cochlear implants whose native language is a tone language.
Further studies with a large number of subjects are necessary to determine factors that might contribute to the individual
differences in tone production in children with cochlear implants.
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