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A PILOT STUDY ON HUMAN LISTENER EVALUATION
AND COMPUTERIZED TONE-CONTOUR ANALYSIS
OF MANDARIN DISYLLABLE UTTERANCES
BY HEARING-IMPAIRED STUDENTS

Hsiao-Fen Chang Hung-Yan Gu Jiun Hsin Wu

National Taiwan Ocean University National Taiwan University of Science and Technology

ABSTRACT

In this pilot study, Mandarin disyllable words’ tone pronunciation of hearing impaired
students is investigated. Human listeners’ evaluation and computerized tone-contour analysis are
compared to find their correlation. The speech samples uttered by 14 mainstreamed hearing
impairment students were compared to those of 14 students, with normal hearing, of the same
grade, gender and schools. We developed the following tools for this study: 1) A Mandarin
disyllable words' tone-shape evaluation scale, 2) Speech-signal tone analysis method and software.
The main results of this study are as follows:

1. The scores of four Mandarin tones are significantly different.

2.For the second and third tones of hearing-impaired students, the positions within a
disyllable word result in scores of significant difference.

3.When a target tone's position is fixed within disyllabic words of different tone
combinations, this target tone's listener evaluation scores do not have significant difference for
hearing-impaired students.

4.From acoustic analysis, tone-contours of the first and fourth tones for both hearing-
impaired and normal students are same in transitions trend, but for the second and third tones,
tone-contours have different trends. The contour of the second tone is slowly falling instead of
normally rising contour in both front and back positions. Also, the contour of third tone is more

slowly falling than normal falling contour independent of its position.
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5.The results of both human listener evaluation and computerized analyzing of tone-contour
are very consistent. Both human listeners’ evaluations and computerized analyzing of tone-

contours show that the second and third tones are the most difficult for hearing-impaired students.

Key word: human listeners tone evaluation, Mandarin word’s tone contour, computerized tone

contour analyzing, hearing impaired student



