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Table 1. BEBEROFTHEY v 7 L AEANEHEZ & CICHEH L~
subject HL /a/ /i/ /u/ /el Jo/ mean
male age dB| fo SD/fo fo SD/fo fo SD/fo fo SD/fo fo SD/fo fo SD/fo
1 7 80 298 1 1.78 306 2.98 292 1.95 285 1.50 297 2.12 295 2.06
2 7 8 321 3.43 | 431 3.51 415 3.48 | 382 2.12 346 2.48 379 3.00
3 7 90 342 2.68 318 2.04 320 2.63 301 3.07 312 1.21 318 2.32
4 8 60 261 1.18 289 0.99 447 0.71 280 1.36 438 0.80 343 1.00
5 8 72.5| 368 1.24 398 0.85 362 2.01 345 1.92 340 2.23 362 1.65
6 9 82.5| 262 2.42 342 2.21 268 1.80 243 1.21 276 1.45 278 1.81
7 10 75 282 2.04 311 1.87 315 2.05 312 1.27 281 2.02 300 1.85
8 11 60 262 2.38 289 3.04 283 3.21 | 267 2.12 272 1.81 274 2.51
9 11 67.5| 348 1.87 341 1.82 321 1.45 310 1.21 303 1.70 324 1.61
10 11 37.5] 328 1.05 347 0.68 329 0.79 331 1.24 342 0.87 335 0.92
11 12 80 249 1.68 252 2.76 254 2.31 242 2.40 241 2.11 247 2.25
301 1.98 329 2.06 327 2.03 299 1.76 313 1.77
female
1 7 87.5| 304 1.28 306 1.71 297 1.98 285 1.48 289 1.21 296 1.53
2 8 85 348 2.41 354 3.01 342 2.23 343 1.98 343 2.28 346 2.38
3 9 92. 339 1.68 387 3.87 383 3.52 336 2:41 391 2.21 367 2.73
4 10 55 309 2.08 289 1.88 293 1.30 282 2.96 289 0.96 292 1.83
5 10 70 310 1.23 | 348 1.38 343 1.52 | 336 1.78 | 329 1.52 | 333 1.48
6 11 65 388 0.98 366 1.23 355 0.91 353 0.68 341 0.82 360 0.92
7 12 65 331 1.68 341 1.83 308 2.12 319 2.08 322 1.92 324 1.92
8 12 55 305 1.03 328 1.21 329 1.36 323 0.62 338 0.98 324 1.04
9 12 75 281 3.21 | 315 2.25 316 1.86 | 295 1.48 | 300 1.21 | 301 2.00
10 12 65 268 1.30 263 1.40 269 0.92 265 1.18 267 0.62 266 1.08
318 1.68 329 1.97 323 1.77 313 1.66 321 1.37
Table 2 EHEROBFFEY v F L HENEEHIME
age /a/ /i/ /a /e/ /o/ mean
fo SD/fo fo SD/fo fo [D/fo fo SD/fo fo SD/fo fo SD/fo
7 298 0.88 310 0.83 308 0.92 304 0.88 301 0.92 304 0.88
8 301 0.70 309 0.72 314 0.94 302 0.98 304 0.86 306 0.84
9 281 0.82 301 0.71 307 0.78 299 0.92 297 0.83 297 0.81
10 279 0.65 288 0.63 295 0.72 286 0.73 282 0.72 286 0.69
11 268 0.61 277 0.52 286 0.68 278 0.56 284 0.59 278 0.59
12 251 0.53 263 0.55 273 0.60 258 0.64 264 0.61 261 0.58
279 0.69 291 0.66 297 0.77 287 0.78 288 0.75
5 R
age /a/ /i/ /u/ /e/ /o/ mean
fo SD/fo fo SD/fo fo SD/fo fo SD/fo fo SD/fo fo SD/fo
7 304 0.78 315 0.62 315 0.84 309 0.80 312 0.98 311 0.80
8 307 0.82 316 0.60 318 0.90 310 0.92 311 0.81 312 0.81
9 295 0.60 304 0.57 305 0.72 301 0.94 302 0.56 301 0.68
10 292 0.62 306 0.58 317 0.55 299 0.62 301 0.60 303 0.59
11 281 0.52 293 0.55 293 0.51 287 0.52 289 0.51 288 0.52
12 272 0.57 288 0.48 295 0.48 277 0.54 279 0.58 282 0.53
291 0.65 303 0.56 307 0.66 297 0.72 299 0.67
= !
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Summary

A Study on the Manners of Vowel Production for Hearing Impaired
and Normal Hearng Children

Masahiko Suto Shinro Kusanagi

The pitch fluctuations of sustained voices of five Japanese vowels produced by hearing
impaired and normal hearing children were measured and analyzed.

The subjects were 21 hearing impaired children and 180 normal hearing children. Their
sustained vowel productions of 3-5 seconds were recorded and measured with a pitch meter.

The pitch of sustained vowels produced by hearing impaired children was generally higher
than that of normal hearing children. Decreases in the pitch of normal hearing children as a
function of age was seen around 12 years.

Small differences in vowel pitch across the Japanese vowels were shown both in the normal
hearing children and in the hearing impaired children. However, the ordering of these
differences was not the same for both groups, suggesting different vowel producing manners.

The pitch fluctuation ratios (foSD/fo) of hearing impaired children ranged from (.92 to
3.00, while those of normal hearing children were about 0.83 at 7, 8 years and about 0.55 at
11, 12 years showing the decrease of the pitch fluctuation ratios with age. A moderate

(mHZ—;M%) with pitch fluctrution of

correlation of hearing level at lower frequencies
hearing impaired children was shown.

Normal hearing and hearing impaired children showed a small different pitch fluctuation
ratios among five vowels in a different pattern. This suggests that they have similar difficulties

in sustaining vowel production in different ways.

Key word: hearing impaired, normal hearing, vowel production, pitch of speech
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