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Acoustic phonetic features of Japanese geminate consonant and
elongated vowel produced by non-native Japanese learners

~Case study of temporal coordination of English/Chinese native speaker~
Eiji Ohta®, Steven Snyder?, and Makoto Kariyasu®

Abstract

Phonetically, Japanese is a mora-timed language which is very different from the majority of
languages. Many learners of Japanese as a second language have difficully producing the special
mora phoneme.

Our initial research task was to describe the acoustical phonetic features of special mora as
produced by non-native Japanese learners, in the hope of establishing in the future a training method
for special mora phoneme pronunciation for non-native learners of Japanese language. In particular,
this paper reviews our data on the geminate consonant and elongated vowel produced by English and
Chinese native speakers. We observed features of temporal coordination during native Japanese
speakers word production taking measurements of the geminate consonants and elongated vowels
and compared these measurements with data from the nonnative speakers.

Subjects pronounced sets of words (minimal pairs differing in geminate and non-geminate
consonant, and minimal pairing words with elongated vowels and non-elongated vowels) and
compared the rate of change in the length of the stop gap and the vowel duration produced by
speakers of differing native language backgrounds.

Our results indicated that the stop gap produced by English native speakers was significantly
extended in comparison to the stop produced by native Japanese speakers, while the duration of
elongated vowels were less extended than the native speakers, The stop gap produced by Chinese
native speakers was less than the stop gap of native Japanese speakers.

Key words : English/Chinese native speaker, Japanese learner, Geminate consonant, Elongated vowel,
Temporal coordination, Stop gap, Vowel duration
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XENIEASE T © OREEASHIZ M-S KT, &frd 28
T DKM 5 Noise Burst X TOR & L 7=,
. RBROER (& @ /ato/
‘WD 307.6 (54.3) 313.7 (38.7) 429.2 (77.3)
Table 113EEFFEIM (WD), RESEREEEEER (VD VD1 87.7(29.2) 80.2 (16.2) 90.3 (11.1)
1 -VD2). FRSHXH (SG). HAMBKRE (VOTL - S6  114.8 (15.0) 95.0 (14.8) 117.3 (22.0)
VOT2) OFF (I UPms) LEEREEZINENR -VOT  13.9 (4.8) 26.3 (12.3) 28.5 (17.5)
LibDTH5B, VD2 91.4 (35.9) 112.0 (31.5) 193.5 (51.8)
Table 1
I7—Mh] /a:to/
BAfRGS (N=10)  HEiEH(N=6)  SEREEH (N=6) ‘WD 434.9(55.4) 560. 2 (156. 6) 527.2(70. 4)
‘YD1 214.9(36.9) 207.7(59. 6) 241.8(48.3)
[3h @)1 /aka/ -S6¢ 121.9 (20.1) 165. 0(66. 3) 51.2(31.2)
‘WD 297.7(60.0) 295. 2(58. 0) 350.0(88.4) ‘VOT 16.3(3.8) 30.2(14.2) 43.2(44.7)
VD1 83.9(12.4) 75.0(17. 1) 80. 5(19. 5) VD2  83.3 (36.3) 157.3(124. 3) 112.2(10.9)
-SG 100.8(15.1) 75.3(14.0) 94.8(27.4)
VOT ~ 20.0(7. 4) 31.8(10. 1) 39.7(12.3) RAGERSE (V=10) 3GEIGE(N=6)  H|EREREH (V=6)
VD2 93.4(40.1) 113.0(41.4) 134.0(45.8)
[I-A (k) | /akka/ ‘WD 398.2 (34.9) 429.3 (125.0) 410.5 (62.0)
‘WD 468, 3(74.0) 519.8(91. 6) 457.2(102.8) -VOT1 41.9 (14.5) 69.3 (19.6) 41.2 (15.6)
VD1 89.0(12.) 99. 8(20. 6) 93.0(24.5) VD1 107.7 (21.4) 101.7 (32.4) 91.7 (10.2)
86 253.2(60.1) 235. 3(17.2) 189. 0(31. 3) -SG 113 (13.4) 106.0 (28.5) 108.5 (29.9)
-VOT  20.8(4.9) 36.0(13.8) 34.5(19. 4) VOT2 28.7 (5.8) 46.8 (20.4) 50.7 (28.3)
VD2 104.2(19.4) 151.5(66.7) 140. 5(42. 0) VD2 103.8 (15.1) 107.5 (79.4) 118.2 (35.3)
A ARG R alEsior ey l<—2] /ma:ku/

(22 G&E) | /kako/

‘WD 340.0(51. 1)

367.02(47. 1)

437.7(110. 8)

‘WD 506.5 (78.9)

582.5 (96.6) 539.5 (115.6)

VOT1 40.1 (10.2) 57.7(19.8) 48.3(16.4)
VDI 74.1(19.7) 61.8(18.7) 80.0(12.8)
SG 100.1(16.7) 99.3 (23.0) 111.5(54. 2)
-YOT2 26.8(5.8) 47.2(10.9) 53.8(22. 1)
VD2 83.2 (26.0) 101. 0(38. 0) 146, 2(54. 9)
%2 Z (FID | /kakko/

‘WD 476.1(84.5) 579.8 (180.4) 506. 7(77.7)
“VOT1 42.3(8.2) 54.5(25.0) 42.8(16.6)
‘YD1 82,2 (19.0) 74.5(20. 8) 76. 2(20. 3)
SG 243.5 (50.6) 259.0 (45.8) 201.7(37.9)
-VoT2 231.2 (12.7) 37.0(8.0) 59.5 (17.2)
VD2 80.0 (23.8) 153.5(128.9) 131.7(30.4)

-VOT1 44.8 (15.8) 63.7 (23.2) 36.5 (8.8)

VD1 203.3 (40.6) 198.8 (41.8) 208.8 (45.2)

SG 125 (29.9) 140.3 (30.8) 125.2 (35.3)

-VOT2 82.6 (76.3) 47 (13.3) 97 (66.1)

VD2  50.4 (51.7) 133.8 (69.1) 107.5 (54.9)
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Table 3 A ETEHNOBEFHREOBR(LROFY & Bl

BEE mean SD
AAZE 154.0 % 83.8
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PERE 159.9 % 117.6
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Table 4 #FE#EHIDEREE R OFY

HAGE EiE HERE
/aka/ 93.4 113 134
/akka/ 104. 2 151.5 140. 5
/kako/ 83.2 101. 1 146. 2
/kkako/ 80 153.5 131.7
/kado/ 90. 3 111. 7 144. 8
/ka:do/ 81.2 135. 2 131,5
/maku/ 103.8 107.5 118.2
—— 84 133.8 107.5
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