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ABSTRACT

English vowels are difficult to teach and learn because both teachers and learners cannot show or see shapes of vocal tract
inside their own mouth cavities. The aim of this study is to examine what kind of changes occur in production and
perception of English vowels by college students before and after lessons in order to provide fundamental materials for
teaching students English vowels. Fifteen volunteer female students attending an English phonetics course participated in the
lessons for one and half a month period. Formant values of vowels produced and perceived before and after the lessons were
obtained using Flying Popcorn and Praat. Results showed that a produced vowel space after the lessons was greater than that
before the lessons with no significant difference. Distances between some adjacent corner vowels were too close to be
distinguished. Secondly, perceived vowels before and after the lessons were almost the same. Here again, some adjacent
vowels were closely spaced. Thirdly, three groups which were divided by the length of the distance between the vowel /i-a&/
showed similar patterns in their perception and production. Generally the vowel space expanded from [u] to [&]. The author
concluded that there was no drastic improvement of vowel perception and production within a short period of time. Further
studies would be desirable to examine how successful any long-term English vowel lessons would be and which methods
should be taken to evaluate students’ achievements proposed here.
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Table 1. Average pitch and formant values of English vowels
produced before(pre) the lessons in Hz. Average standard
deviations are given in parentheses.

Vowels fOpre Flpre F2pre
i 280(21) 398(77) 2922(155)
I 283(25) 434(83) 2891(196)
€ 269(24) 825(63) 2232(203)
e 263(26) 838(71) 2198(191)
u 280(25) 539(46) 1080(204)
U 281(25) 536(82) 1098(149)
A 266(25) 837(75) 1235(102)
2 246(22) 799(93) 1150(115)
a 244(23) 879(126) 1236(157)

Average 268(24) 676(80) 1782(164)

ng

aclo SHns M7 M3 (2015)

Pol FAMo] el Exsleg gy A3 T2 1ol
F 7H91 T2 UrEPx‘i‘:‘r
wEolA T4 15789 W X g £

2 9% F Jolmusild 79 1599 B A
EREGERS, Wy, BT VL BT EEAAG
Table 2 Average pitch and formant values of English vowels
produced after(post) the lessons in Hz. Average standard
deviations are given in parentheses.

Vowels fOpost Flpost F2post
i 281(26) 385(60) 2976(138)
I 280(28) 408(73) 2902(216)
€ 263(26) 833(63) 2233(199)
@ 262(26) 871(65) 2178(235)
u 281(24) 500(72) 1095(227)
U 281(27) 507(80) 1088(190)
A 264(24) 849(72) 1223(80)
5 246(23) 815(65) 1157(70)
a 246(26) 906(85) 1251(154)

Average 267(26) 675(71) 1789(168)
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Table 3. Average pitch and formant values of English vowels

Ak (9,

perceived before(pre) and after(post) the lessons in Hz. Average
standard deviations are given in parentheses.

Vowels Flpre F2pre Flpost F2post
i 325(45) 2555(221) 340(49) 2530(303)
I 331(45) 2499(209) 355(62) 2395(500)
€ 641(105) | 2179(179) | 690(143) | 2323(261)
& 706(131) | 2191(228) | 717(151) | 2199(327)
u 334(32) 961(90) 328(48) 979(120)
U 351(52) 1012(181) | 376(100) 1069(374)
A 638(108) 1084(134) | 662(113) 1152(150)
2 660(103) 1154(270) | 645(109) 1088(145)
a 789(64) 1196(319) | 798(159) 1180(303)

Average 531(76) 1648(203) | 546(104) 1657(276)
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Figure 3. Vowel spaces from post-productions by various
jaw-groups on an F2 by F1 plane
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Figure 4. Vowel spaces from pre-productions by various
jaw-groups on an F2 by F1 plane
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Table 4. Euclidean distances of English vowel pairs after(post)
minus before(pre) the lessons in Hz.

Vowel pairs | Jaw-Groups Perception Production
Wide -61 149
i-® Middle 15 59
Narrow -2 55
Wide -105 150
i-u Middle 21 0.4
Narrow -47 -40
Wide -60 82
u-a Middle 69 184
Narrow -70 -73
Wide 107 -39
&-a Middle -112 -109
Narrow 76 35
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