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A Link between Perceived and Produced Vowel Spaces of Korean Learners of English

% 3

Yang, Byunggon

=

ABSTRACT

Korean English learners tend to have difficulty perceiving and producing English vowels. The purpose of this study is to

examine a link between perceived and produced vowel spaces of Korean learners of English. Sixteen Korean male and female

participants perceived two sets of English synthetic vowels on a computer monitor and rated their naturalness. The same

participants produced English vowels in a carrier sentence with high and low pitch variation in a clear speaking mode. The

author compared the perceived and produced vowel spaces in terms of the pitch and gender variables. Results showed that

the perceived vowel spaces were not significantly different in either variables. Korean learners perceived the vowels similarly.

They did not differentiate the tense-lax vowel pairs nor the low vowels. Secondly, the produced vowel spaces of the male

and female groups showed a 25% difference which may have come from their physiological differences in the vocal tract

length. Thirdly, the comparison of the perceived and produced vowel spaces revealed that although the vowel space patterns

of the Korean male and female learners appeared similar, which may lead to a relative link between perception and

production, statistical differences existed in some vowels because of the acoustical properties of the synthetic vowels, which

may lead to an independent link. The author concluded that any comparison between the perceived and produced vowel space

of nonnative speakers should be made cautiously. Further studies would be desirable to examine how Koreans would perceive

different sets of synthetic vowels.

Keywords: English vowels, vowel space, Korean leamers, gender, perception, production, link

3 H #AE 3

A gl gojstEate] ReAzst E%%ﬂ%gl HAE F

neo gy AHwe} o ALY et A=), Holal, TFAoRE Yo RSsEe EAHES Folruz

Fole] BEAAL F=ole] REAAZE 2L, deklA e gtk FAZOR o] AT E ZELE(Praat)e] THE FA

227139 39 2298 2@ o]Yr) wEol ol 712 AA £49 7k @SS ThEo] 3 AFE

ojstate] x| zbx} gl ojzigo] @ Holth o] AFE AAstaL, olE AR FAAr} sty SoEal sdd] AlA|

g9l golshg Ayt el SHo| AA3E Walrks e | ERYGOI RS 7HE Tk ol ARl I EE skl @

o7 el BEFZNA o)A Folrgom Audt o e m=d FAe] At Ade] AAPE tiaEst

7t megztal Azt e o] Hojdt BUF egaly}t w8 = F 7 SFRE AAY. Y2 AP Fo

d ddAEe] HFREESo] Bolit Dol AR e SEolE

) o] =Re 20139 ARSI E2)e] Aoz T E A Jhed, F Ul 52 X9 o FH B

FZATA Y] A YL Ho} SaH A9 =9 SFHA SAFE FIAM TE W meIte AL
(NRF-2013S1A5A2A01015538) woz7la vmal Ry s Fch

2) LA, bgyang@pusan.ac.ks olElg ATE AB7A A7 Bakte] WAS Al

AR} 20149 7Y 319 Hops Aztold AZkg, watold Wik oE /fE o

TALAR 20149 94 129 TEIE 2, AL LRt AAle i FHAYU AT

AANAA: 20143 9¥ 22%



PHe T3l 712 ATl &
& e Aoz JdEn

T Y A2 2HE A
2. |24 WA

7 JAYPHJEH IdF AFAES
el e ZHE {f30] i
T4 tH(Diehl, Lotto, & Holt, 2004; Stevens, 1998) =a=3

AF7HA B2 AT o] Azl tid et

= 22538 %EKJE}I §E1’4{Fowler, 2003; Liberman &
Mattingly, 1985; Liberman & Whalen, 2000). ©]& *|Z}<1-9]
WA FE2 FFH S4E B5Y o= AHOE Bl
wel o] g7 T gith dE o, 9 THE f

Ao] mge AYFHE FAF JRE A drkn Bk o
288 FYRRE SHo2 ANY O 79,%}01]7%1 o

Johnson, 1983). 0131?& ‘5?@401]*1 EL #n«l

et 223 24948 &4 4 Ik ® o2 2g 17#
Z83% FAl= kA A fSK(Speaker normalization)oll gk
olty. Yty o g AFELS AR Hol7} thE AFEE9
=3 549 4 THEZS Aol7h wol UARL A
g &3t GA AFTEFOE A7) o] HiE| %%Ei

2 AR 24E HYE ve 2L ZoEE dyxa
ZIHEZLS ofF ThE 99| o= UrEMﬂ
NA B /S EUTL
SakSo) i3k OEFLFE—OME ‘a“éﬂr 0% o] WS mgo X
£ B 13 Th(Peterson, &
Barney, 1952; Hillenbrand, Getty, Clark, & Wheeler, 1995;
Yang, 1996). @Al Hl3] Aoz =7} #2 o4 =
HEZ] A Yehdt) B2 dspala gele Aol =
9 abol7t A 4 itk o] g HIdol ARl Aol & Hu)
g BAIBt 3 Y ZHERL ofF A AR
#He A5 F e BAE T 5 UrhYang, 1990, 1996).
# SA G e THEZS AFstAlT]
He o8 7HA A77F = YA THFlynn, 2011), ox3] &
ARE Holn Yok Aatste] F 7HA AT L AA, &
FA 247 sAabole] H=de] zbo] BlETE AU
sto, AAA ZolE 2As AR BIT T UE HOE

AU, BA S 2A%S melolu barksh 2L #1747

1>'m]11"-'>’—\"—4£—|~

}-1:1

8 2,
2,
i
o
oo

(2oTH oo

YAcIet SHE0E HMed M3S (2014)

S AASE dth(Yang, 2009). o1¥A W3 FFELS
o] atol7) §le Eg'ﬂ'rz} “]‘2‘5} IHE |

SAAALEE SHEE WE S Sl ol 9ok o1

=
o
I
i
o
=2
é
N
(o
o
D)
o
=)
_Q
:L
i
o%
1:1]0 re
D)
re
fo

ox
T !
1 o
Hu
g =
=
hinss
o)
£
A
bt
%0
:L
o
VL!
td

ooz 9 ow ﬂu?om}xu Al s os_%

e o Hr oy

= Hlﬂéﬁﬁ_,,ktk 01591 _‘?_%1]7—.‘%-__1@—% Method  of
Adjustment(MOA)EH= W& o] &d =, ole Bw3| o &
Aol tigh Fejzte] ¥he-& V] Hoke W )] S
AL EH R A9 HEl&e| S0l 71 o)
e HRH o R Fopyts W
glojl A g THEGOZ Ve 2gyS vud|dy 2
z2kol7b & sk, o] F siAske WH O E hyperspace
effectehi= o] & AL o] o] &2 AR mEl&oe A
2373 2ol HAE o)A BEFto
o] F7t& walsks HAHNA FAETHE Aol o]of U3
Whalen, Magen, Pouplier Kang & Isakarous(2004)= 159 A
Yol Y 2 R/E WU 2o ZHYch ol i A
AAPAN= = X}iﬂﬂ 7 o] whgo] ofu7] Wil &
o 7R BEs 9d Zela, AAEY At visst
Al Jehd AL 3 sixe] 4R FAAT S0 o
Folgta AAYt) o]E9 =L ofAA w|gke] AR R
Hollt) T, 2153 & Iverson(2014)2 gH=<Ql Foighss
Zpo] W3} Aol UEte Rt @de] AZEE A YEr

= E3AEdT Aol deA A, fong o

gol gtk AE2ANT, o)A Ade wslel X7t A] AL
£5= HAeko] g2tk A (Kabak & Idsardi, 2003)E 4+
Ao At o] F A3 Lzt dAl= A

o o JJ

L
o
v
]
il
N
)
:__1‘
ﬂlE

J]
o i
N
zj
K
%0
o
, B

o SARAA e oY 4 e, & G o
E9] AAAA s = g2 Hwsk A3E HAFE o2 7]
tiEch



3.1 ezt
o Aol FAF B FolstrAE dishy 16%(dA
3, ozt g)olth. o) sher] 109 Aolshe HFeH L

68 FolugS AFsaen, 24 AEe] dnl e Wit
2 2pA g} o] 50 EoHgre] Wk 8583 0% ThA £
Holx Hae Wele Ha 9708 HA 6702 ¥
Hol glom BEAAE 104Yo|t}h o5 F2 Rk Ay
Z29 rﬂf‘ﬂ AER 53] Ao} BdS BASA &l 9
RO T NAFPY, A7 waade] nE 27}
=

32 A4AER AREA

Aol AHg3E S-S ZetES KlattGrid(Klatt &
Klatt, 199005 ©]83lA 4719] THEZS YHato AA A
o] sl JMAl RFEQITE ZHEZL J]Ee AF
(Johnson, Flemming, & Wright, 1993; Whalen, Magen, Pouplier,
Kang, & Isakarous, 2004)°4 #|AIF W92 FS o] 833
o} FA ke wEl G o] 71Egkel 110 HzSh mele] g o]
7187k21 230 HzE BHEQTHYang, 1996). IX|%ke] 2polS
T AL AAd wet AGFHAE 2] vebg AAA do}
7] Aot mgel AL A= F 7
W)l FI3t F20] REeEtel el 5 e &2
28l F1& 250 Hzoll A F2& 800 Hz%-E 7153k =3H&
31, F3% Nearey(1989)° AH&-g+ 3]AdrE o] &ate] s
10, F4%& 3500 HzE F315 F37F 3500 Hzol dol =™ 300
HzE dste] Ad2d Bgo] HES gt o|gA F 71A <]
g sFshs FHSHMEE 2+ 330704 (F2 ﬂié 2
M, F1 AZ23 157]) e F, S2FYFE(Parasys)°] 2=
oAz BFE o] &4 7 SRS WS Z}%Oi T
Ashs AzES BHEQT ZERJFEo R BEo AFEH
ole W o Fojrgo] 3 f‘é}% FTo)7t skt A H
cﬂ?ﬁ S wdE 330719 254 nEgReke

F7F YERUla, W oldjelE drbut Adaga o ARl
SRAAE Adsks 719 A 7P i B2,
2 71 o] Al Byt AEle AA4HIE BFI A,
vrjgto 2 o] e Ui BE HH-g Ashs gFot 9l

u} 4 el s oﬂ b 330708 w3 shed) 479

o

OSL‘HT-

XN

ot
d

o

~J

x

83

AFE AR, thy fHoE dojzitt ol A 3
Pge] £ AR o FAEol AF BollA 7
© AFEA Al MEigel] Eodle ZSAA Tt
s 78 & doe FSOID}. Egdols BF 39712
0= odd, heed, who'dE HolA A 4AHe H-g3t=
S35k, AA A2 AMEg U A 367l F N
JEZ A=, 08 110 Hz2 AAs T dAe] o]n
HolHA FAol Haglg whgstekar A 187] (971
of thah 2 ¥ Wh-3el 0 230 HzE AR oA
PR E HolHA oo BaglZ whgsieta A 187}]
1ot FeAzke] AE AZARESAIZRS ¢F 3084 502°] 2
o Az =4 AsE F 17287006600 Zex2] ERHE
213 %7 Hkx1678) 0] T

AALE A5EALe 9A BE Foxte] A3E dd=
dolA f07]F 110 Hze} 230 HzE e H, F #H4 wt
BE5EE AEYr) olojA Frofxtuint 7P o] AEl B
2 5 ¥ A3 480 Fid Fo #e AAAAFNE
sk HEHo 2 7k dF o, g Fdzke] 07} 110
Hz?l heed®] A WA AZWFSSZ Fl1o] 293 Hzo|il F27}
2454 HzQl FAS 789 AA8H 7S A, F HA
22 Flo] 336 Hzolal F27} 2914 HzQl AL 6319
AAGE 7 S Atk 7S, o] ¥kl i3t F19
HZS {(293x7)+H(336x6)}+(7+6)=313 Hzo|AL
L {(2454x7)+H2914x6)}+(7+6)=2666 Hz7} Htl. oA A4k
o EH Z}Oﬂ*hﬂﬂ%k«l HF& BHYS 255 THEo] BA

oL,

¢

lo 1 X do 22
:io‘ffnm

N

oo .,

]

td

[*]
EI

[}

¢

B
ey
[\ 8]
o
B
ofN
2y

H|
2 Ha3 &%ﬁw’“’ :rL%ﬁr %ﬁ]ﬂﬂ% A= A4t
& 7T ¢ gloty Bdste] SPSS(v.20)9] HIEGFA
¢l Mann-Whitney2] UHAE AREse] Hlw gy, fo5Ee

0.05% 3tAt

33 WaAEs AR

o] ¢A7tol AR W3l SFAEE hvdY P EeS
Yo tho]Z heed, hid, head, had, who’d, hood, awed, odd,
huddo]‘:} A AHgEA] ke W A 37HE Alsta o]
w5 F WY HEolA YEUES QA3 F FAAE
ol|A] igowﬂ Aot AFAE FAARelAl “Al1ele 2AE
o|Al ofdotolu} & =2 Rdle ARRA EskEo] A3
ds A HE E=ZHA A ESE ATk e
2 “Say heed, heed, heed, heed, again”3} o] 4S S&=0°]
HEE o] A HAeL Al AR ol & o 52 A= F
L/YHQ]' Y 1A 22 922 B5sH AT 558 AR
7hdl, AAAZANAN T8 7P ol 3EQ gl HeEThe
45 T8 f8 B2 X E LE3 A AR Al HA
o] w5 7k skt &3 RS ST S85eS



84

23 A2 o)A GoldWave(v.5.69)5 A3Ystal FHAFE A A
A% Asleld 3| =Alvlo] A(Sennheiser PCISHE 283+ 3
Az} gl 2~=3% % -rrEﬁ ol Mono PCM(Pulse-Code Modulation)
W2 07 16U ES] HEZS|dTo 44.1 kHze BEETEE =
ST A %% HYds ZEC Y B
T, TS ZHE B4 ~3IYEE o|&3ty X, Fl, F2%k
& A3t O ARE H2E gd= AR

[o

ol

o
[N
l

soundNameS$=selected$("Sound")
Edit
editor Sound 'soundName$'
Spectrogram settings... 0 5000 0.005 30
Formant settings... 5500 5 0.025 30 1
Pitch settings... 75 500 Hertz autocorrelation automatic
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pause Select a vowel segment to analyze...
Move start of selection to nearest zero crossing
start=Get start of selection
Move end of selection to nearest zero crossing
end=Get end of selection
Play... start end
dur="end'-'start'
onethirdpoint=start+dur/3
Select... onethirdpoint-0.0125 onethirdpoint+0.0125
f0=Get pitch
fl = Get first formant
f2 = Get second formant
print
'soundName$"tab$"{0:0"tab$"{1:0"tab$"f2:0"tab$"tab$"tab$'
pause Write a vowel name into the info window
endfor
Close
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(in parentheses) of formant values of English vowels perceived
by Korean English learners on two f0 sets of synthetic stimuli.
The final letter m indicates male data while that of f
does female data.

Vowels 0 Flm F2m FIf F2f
i 315(40)  2604(137) 325(57) 2473(216)
I 346(73)  2443(266) 309(55) 2512(242)
€ 681(74)  2258(323)  634(121)  2102(245)
® 677(96)  2183(291)  598(109)  2062(279)
u o 110 33440)  972(111)  339(62)  1121(406)
o 341(39)  1079(151) 340(71) 1099(442)
A 596(128) 981(60) 553(76) 1203(210)
R 595(162)  1057(83) 633(125)  1195(495)
a 632(122)  1024(125)  651(104)  1100(175)
i 334(34)  2541(272) 329(51) 2509(180)
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Figure 1. Perceived vowel spaces of male(rectangles) and
female(triangles) Korean learners. Two responses to f0 value
settings (110 Hz, 230 Hz) were connected peripherally. x-axis

indicates F2 values while y-axis does F1 values in bark.
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Table 2. Distribution of means and standard deviations(in
parentheses) of pitch and formant values of English vowels
perceived by Korean English learners. The final letter m
indicates male data while that of f does female data.

Vowels fim  Flm F2m fof Fif F2f
i 183 358(23)  2307(173) 296 399(55)  2982(69)
I 183 358(33)  2281(155) 299 408(57)  2897(158)
€ 171 654(61)  1847(147) 276 848(39)  2186(174)
& 170 67071)  1835(157) 285 845(41)  2153(228)
u 184 395(33) 914(64) 309 487(56)  1056(193)
o 186 408(8)  1008(127) 299 481(78)  1085(160)
A 168 666(66)  1026(97) 270 861(56)  1280(82)
Q) 160 703(98)  1055(122) 262 808(69)  1190(103)
a 162 702(96)  1047(102) 262 838(103)  1190(72)
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Figure 2. Produced vowel spaces of male(rectangle) and
female(triangle) Korean English learners. x-axis
indicates F2 values while y-axis does F1 values
in bark.
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Figure 3. Perceived(rectangle) and produced(triangle) vowel
spaces of male Korean English learners. x-axis
indicates F2 values while y-axis does F1 values in bark.
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Figure 4. Perceived(rectangle) and produced(triangle) vowel
spaces of female Korean English learners. x-axis indicates
F2 values while y-axis does F1 values in bark.
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Table 3. Statistical results of formant values on
each vowel produced by the Korean male
and female English learners(n=16)

Males Females
Vowels F1 F2 F1 F2
i 0.03* 0.00* 0.03* 0.00*
I 0.72 0.10 0.02* 0.01*
€ 0.72 0.01* 0.00% 0.88
® 0.88 0.01* 0.00* 0.88
u 0.00* 0.32 0.00%* 0.57
o 0.00* 0.28 0.02* 0.33
A 0.28 0.23 0.00%* 0.05*
2 0.13 0.88 0.11 0.72
a 0.28 0.72 0.03* 0.16
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