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<Abstract>

Predicting Variables of Speech Intelligibility in Adults
with Hearing Impairment: Focusing on Correct
Articulation

Hee-jung Sung, Eun-ah Choi, Mi-sun Yoon

The purpose of this study was to analyze the relationship between segmental
correctness and speech intelligibility in adults with hearing impairment. Segmental
correctness was measured by percentage of correct vowels(PCV) and percentage of correct
consonants(PCC). The results were shown as follows: First, PCV and PCC could predict
speech intelligibility with statistical significance. Second, in consonant classes divided by
place and manner of articulation, the PCC of plosives and alveolar sounds were significant
predicting variables in each group (R2=50%; 59%). According to this study, the importance
of segmental correctness on speech intelligibility of adults with hearing impairment was
confirmed. Also correctness of plosive sounds in manner and alveolar sounds in place were
significant factors to speech intelligibility.

Keywords: Intelligibility, Correct articulation, PCV, PCC, Frequency



2 @i A61E

1. A

rh

GAEES o] HE B3 dojE ¥$E Re AARE T S €
AAA Az AT B3 S #$-7) o)A o4 AVREH 2TE E
Aol Aol YNW FzHols e FHEHe] Ao w D Aol
FANE EolA "uH1]. FEEHo] 90dB o] *‘E’s‘l}’é}"l}ﬂ«] AL BAIE
5o 228 Ex Aol WS A#FHo|H, Aad] T FHE FEI AL LA
Rote] BAE) ojE ¢ HATR] AP Ao g x}om 2& 5 3
u& FAZANE 7H ARE QREE IARZIE LY FAE SHE AL
gFolt B, 4% 5o 2ePNE Btk o|FA FAYY B NEE
Qs 7ol LJAAEY olFHEL HA Bt
AN Tl JALESHE Frhste PHoE s Bol ASHE o

He Z¥EEclt THEEE A To] AA HLHe FEE
Aoz, A7) A ol gALSS Hrishe 7EAHQ AuH}L T F
O3] 2R ERC S FE 2de 2EHEY 229 BEH 229 F F
2 o] B 5 Ao M, i—ﬁr%—ix—“} 24 A, Fo, A, 4 F g
i

=
W
= 2 3%, $2

l‘l(‘ rlr

o X Mo o

o
N
N
o

W Gzgelle) 28E B4, 2R =9
23 mAe BYScd 9TE Fou). B4, B4 LRE 2§ 53
A Bl ded, Y 0R9 359 F3 B¥ A7ARS 4w

4 2F7) B45S YPEEE ARHYDG/NS. B 229 22AH
Azpgolele BHEEY 9 nA, BEHY 299 9FPo] o &
7 ACHTIS).

374N BAE 22 54 BE RLHEONL, AEAN EF oF
Eow A2 Yshdti, SR BE JFANE frgolt e, 3

£ ven Gdge AR 4% }wmz] 920 mE LBAME
svf AAgel A ATASH QPN GEE ofo A BB
F2goNle] LFE Wol Holk Age 5% o RS e BEe
o, 2892 WA T Lok

ok go] F1E ATNA FAW Ase o) RN 2
250 9¥E FE FLF 8ol A, 2SWPolt AN Het A4S
%_'—% S9E 9 AAZALG] LHE ol RolE A R ol AN
bl MR dAFoz S3 A% $Re 3 YRR e 9
(o]

ol
oln

m»$ﬁL

foorr o o B oo jo ¥ ffr o

O N o m
M U]o
o k&

Fol daiMe vzt =ojglAl gt °*°1Xl RAME o YrLTF 58S
°]7] A XEAE A AFERE 49 FACHAE FaloF @ o] W 4%
A9 ¥ rhEEolv -47&24"4 2ol Bzl ol Y8t

_\;’:_

el F1 UATH12[14]. IR BEAS FF9o AFAo] Fo] A}

b~
i

o
h=]

M 2 HP o°| Q tlo

l~>
o[r‘
I o
O



oM
i)
ol
2
o
r 4
o
it
ol
ol
u

2
Ao
fo
" o
)

o
o
S
H

e

FAHLe= 3

A WHEEA VA dgo] Amz, 2LYRES} Re ofF 249 Fol
2 Qo2 YRy Motk aHY o] AFT misk Bol oIE AL FF
2HEE pXE YA JPAe Gt HolgA 2ok me B AFoA
£ A AR 283%E7 BHEES ASHE YEF FAsT, 28
P 2edHe) e RRE AL 2R 2LAFESL Fgde 2HE
Eo) 3 9YLL BrAAnA Ak olF B AAFAAES] TR 9T
of & AL PRE BAse] 7o GALF FHL FolE A BHo= e
AN R 9ol Nx BHS $4EH 2R 28 FLA @}

2.1, AN

gE 194 o138} A4 A 209 (AA 159, EAF 14%)S WFE SR
o A BE AR ol HEEdo] dojgEr] ofdd A eH, Fzt

ol ool @ A& G F 4+ AT 02 FAe QA WP BT 9
24017, 29% F 3%e AFIHTE, 263 HAVE AT AR )
e 8%, sge FaRe AgAgon, nYe T} S

FEEE uEd Y E9E AMESAY ubEd dd BEe & SERS
2 FAE 9o F &4 FE 356/ME 2ol 16374, A& 1937 etk A9
BEX= 25U e BERM sdg0] 43.0%(83/193)2 7 B, I B
2 H]go] 249%(48/193), mFE-o] 14.5%(28/193), F°] 13.5%(26/193), T-Z&-]
41%8/193) 22 FAHI Ut ZLHX @dE  EFAM AFFol
58.5%(113/193), F&ESo) 155%(30/193), AFMEo] 15.0%(29/193), 3E&°]

6.7%(13/193), ATF7N&0] 4.1%(8/193)E LrEFsT}
222 ZEJET £F

EEATgEE &042003)9 EEHA @] 1SS ol&atd EA4sIATH16].



4 222 A1z
o] AAle EF BE S47F A 44 X£FH de BAER FAFHY Ut
223 X2MEE =M

AAREE FTLSANE EHAADNT). BF\LLAAE FFol A
2 %, oiF, ooy BANA F 449 ZE 48 FY & Y=S 3

3 o
T o

23. AFEHR

A7 AFHEAE T B 28T WA tht AEHeE 558 A4
st tgA Al AA A3 ¢ Jl=9 F9E HAFT e 59,
AHA ¢F 20cm B FEo| wlo]=Z(SHURE SM63L)E A X% F DAT (Digital
Audio Tape Recorder; Tascam model No. DA-PDHE o] &3} =830 DATE =
=3 AL AFH AU LT E o) (CoolEdit 2.0)8 ©]-83t9 16 bit ¥A3,
44,100 Hz £&3} v &2 XY 3 on A4S (wave) 2 AFT F 4
skt

E&ol

TEEE Hhe AFHA wave FUdZ AFE SIARE 399 HrpAL
7zt 29AE B3 1 74 FE2 Friske Pe A}%s}gau} A & o
JAA dol=A B 4F 03, &3] ot ¥olee F Y& Byie 64 S
FAT. A= Frtoll g NHAEE ol A °“z}7é%1°l 3 o]idoln 3
e TAE EE Aol Y& AN 8A} 35o] HIEHTh 3H e HrAl
T 471 g Az, & ZLdA BrhE stgou ke AFstr] dd #A
g X #rhete AR ARG FAEAAY 2HEEE
Brtete WHo 2 e Wrol2r7)(write down)®t 2 =% 7 (rating scale)®] F 7}A7F A
=H, 2 d7dAe H7pae 5—]"):‘5-44'—2‘ Hﬂxﬂb‘}ﬂ Aste] HE=Prt Y-S AL
SATHI8). B7HAEY] A=HSE G F U TIPS A B85E

T2 Ao

r°|'



=& A e HUL AR HA A A2
S W) 29712 B8 En B4R, 2HRUCS ASIITE B3
A wed BESid £8 A BESLY £2 UrD 100% FT AT
AREE AL AA B ASFRE, 2SPH g BFY A
&, M9 ALFHE, 2LAN Bet 2R
AL, 4RSS ALHHE 5 A
A7 13 477 27} A WAAE
FQsta Hohxe weol 9

RAT>02 e AL GPoT FRo} AR A>3

5 g

N
_

EEA8Ed ARy JFY e YHEEE FHUFE S Dl
< 23] dAste EA8gth 250 BE AL FRe A¥HLS 4 =
o M AERFEGES, S, HEE, 75, Ui 3

e M of g 4
2 o HI o Az

3@ do
o

K
=]
L=l

T Y BRoR 249 A4l 4de BURE, #9406
yg ]

=
9ol IS/E A BSAEE, RS AAE SAHT ASAERY BT

<X 1> Zoh A7ddAe B8 EgEE B 8641%, EEHAE
100%0 4 60%7+A4 AQaE BAT AAHEE HFL 61.10%,
18.100] R 2™, 100%14 23%7+A] Hga HA e H97 WA
74 LR <0 ¢ BEHE, 3 A%, 6 WE F5>2 FUEEE 3§
wz}—;—g DHEE PAL 305 EEFAAE 12791301, Hvb 557,
SR “‘Dﬂﬁ‘:7} 002 ZA48 Ay AEBREE 23%2, A7
P“ He ALRFEEE EAL, THEE HF7F 559U AR As

E 100%2 7 =2 x}°7<43_1} = el

4 =
L AN
)

Y

mo,x,oﬂ;oﬂﬂx'
2
_Ulﬂ

Q
s
2
frorr i} fs

fore
ﬂN_';

o & B oy ol
fr
11.,

2
uO{N



6 T4 A61E

<I¥ 1> THEEY REAEE 19 BAE Hole AEEoth AFHR
A ey 2EAREE 60% oldolou, EeREEs} wud e 73%%
80%% WAz ¥HEEV 02 vEd B4:E AT 2989 ddAE T

LY FEEE U dAAEL VEZIHTN A2 BAFAT A
gxo YHEE o ABEN ZH EIFETI FoldsE TYHER JAFUL
oM E FAZB e AL B £ Ucha=64).

<# 1> 2LAYES 2PEEY VEFA

S kT BFHA} |4

9HEx 3.05 1.27 0-5.5
ESAE=(%) 86.41 10.37 60-100
A5 EE(%) 61.10 18.10 23-100

g
|
|
|
|
|

L 4

2% 8
o 20 40 60 80 100 120 238

<31¥ 1> ¥BEES ESAHEE Y ¥R

dREEd U LeHATY dE5de BY) A9 AARA AW, BeREE
UHEEE A3t FAFNCE §9% WAL T RO r(F=1871, p<0.0D).

nB: rr

HE-L& 40% A THR =401)(<E 2>).

<E 2> 28X oF HYY A 24 2HES)

4 A AHE AFH T F

EEAREL 18.491 1 18.491 18.711%*
) 26.682 27 988
3HA 45.172 28




A7 o) A2 BHEELT 4

Ay

L9 Z2HEEE FH0E 7

<I¥ 2>= IREES ASHEE e BAE Y AxEon. ZAEA
23 AERGETt FolE4E YYEEE FolAE A A4S HJow F oy
F e B e 52 Aoz YeERTe=827). MUEE AHRW THIEE
7b 08 A AAASASEE 23%9) 30%2 ASHGEI A w2 J
o ARL, BHEES} 5582 WA ASHFEE 100%2 7HE S
g8 2 A

Heh
w

0 > S
0 20 40 60 80 100 120 A EFH &

<3¥Y 2> BHEEY X A=) FEE
FEEE 3 ASFER &g By AT ALY AH<E 3>), A
o F

A8 EE THREEE 53 BAHLE 9T WAL R JENGOH(F=5831
p<0.01), A HL 68%E ¢ FATHR?=.683).

<E 3> TYEE 29y HA B4 A

LNl AF3 = AFH T F
A48T 34.428 1 34.428 58.731%*
s 16.414 28 586
2l 50.842 29
*xp <0.01

32 ZmowHo OE NSYYTY YRS

2 g LS Ura o8 ALAEg=(HES, dFS, vhEE, H
+, Te)E e Zde <% 49 2o f2e Hoo| 83.97%, EFEHAV)
29302 }Zc} %8 x} %QE—E— By, vpage M 33.24%, AR 19.37



8 o247 A61E

<® 4> 2 BE ASHEEY JeFA

[

A& 5 H(%) BEEHAH(%) L)

abds 66.97 21.48 29-100

o2 39.72 34.26 0-100

L ias 33.27 19.37 0-100

LIE=2 75.89 27.80 14-100

i 83.97 22.93 33-100
250 we 253 A BRI, 33, vhEg v, A9HE A
+Agxe FUYVY UHETE A4H 4% A7 JJr%&ﬂ 7}J e AEs
HYAR@=707), L o Hlgo] ¥& AR BHHr=686). PIES7 YEEEY
ABATE 4543 ZSWHY GE€ EF F M 23 wEEY BS Agx
deXe 71 RS x BFEn Fol gAtaT $ES vehle ZHEEY
E AAFes /Mg we A4S Hole LR vekt ZEHYY TE As

Az et YYEEG] FAEN FAge <R 5> 2o

<E 5> 2$PHol BE A% JRus TRt FBA

IHE: HEde va-g uhEg LIRS fra

dHax 1.00 707 469 454 686 .604
oEs 1.00 329 418 453 549
&5 1.00 323 372 114
uhgg 1.00 327 309
H & 1.00 331
e 1.00

Z5HHY wet £5% A BFY ASAERY YRR HFEE 1Y)
A3 GAF F49 AR AFdE <X 67 2t} 3PS YHEEE 9
Z3te 714 fdd WQe 2 JeEl I (F=26.98, p<001) O og 4%l e
Hele H]So)ATHF=26.23, p<.01). F&L, nfFS FL5& EAFHLE F9% 49
Z¢< 2A X3 Ao JyHyY



o|

Ko
i
"
JX.O
o

N

—_—

A

A

SRR

gzt

[}

23

=

-

Yol ot

1S

o
Ho

ol

i

26.975%*
26.227**

22.576
.837
15.101
576

27
28
26
28

UUZE

oo

22.576

22.597

45.172

30.202

14.970

45.172
Yezel

=

=

—

bl
|Xlofl ok

A
*x p <0.01

op
mk

o

, AT,

o] 82.76%(SD=30.69% 7} ¥,

%

3HEE YRt 289

R

(<]

i

_g]

3426002 71 & A

KN
=]

A

el

=8

e

2

o
i
B

4
o
J_Auo
olp

£

[e]

8= 7esA

A (%)

16.75

e}
i=]

A}

=

e

X

ARl

BI(%)

71e%A

9] Ho] 39.72%(SD

[e]

=]

T8

40-100

76.55

o
Ak

©

29-100
0-100
0-100

18.20
34.26

35.61

39.72
58.00

58.58
82.76

AT
A7HE

0-100

30.69

o
g

el

<% g3 2

L

L
R A

Agz7l dHEse) /M
23S e ATH(=.459).

o

=

2ol 2

178+

A



10 g2 Aelz

<E 8> XA WE AFAFGze THEE T FBEY
dHEE YT ARE AT AFNE AHES
4HER® 1.00 663 747 469 638 459
FeE 1.00 397 288 510 228
A 7= 1.00 341 540 505
BTN 1.00 396 304
A7 1.00 720
&5 1.00

ZEAA HE ASEL, AL APAE, AFNE, AEHIRE o
242 A AFHE 9),
o]

.9. b = 1-
7'47:‘—°—°l THEEE d3ste /M 9FY de HULE YER O (F=34.103,

£ A% AfFE AFRE F

2 7= 25212 1 25.212 34,103%*
ZHA} 19.961 27 739
A 45172 28

N7EE, & 28.347 2 14.173 21.902%*
ZA} 16.825 26 647
FHA 45.172 28
#xp <0.01

BPEEE FAFAAe] 7o
$% A=, oo YL Fr
Fol 2 4 Qrhzsl o] 3 BAA ade 22AH add s BHPRE

bl B & AR YA Ronisasl, BAFAAe ¥ASe V2

£ Aoz ®uHs ohR4Rs]. webd H2
Y F4e ZEZ e doNa A, BIL U =



Ze30 B3 dolABAE RS BE 23AzN oW $28 X8 X
o A E AANE BRAGF B B ATE 32BN 2SAYER F
3 224 ade] YYREd Ft 932 B FAPRA] 2eXs
2 4Yo)Ne) N2ARE AFHE AL RHoz doh ATHIAE Aol
S olel YA £4F FAF) 4 29%olth. | SL 0B o4 HEHY
€48 23 993, BAVG AFHSI)E ST 9o

AT A3k FAFAAY pALe AF FI4E, 5 E%@@rzsﬂr AR
PHEEE AFe FUP Mot o5e) YYRES) WAL WPsE
meATEe AYYe 0%, AE3FE) 49y %68%2 AeAREY AEeY
o) o & Ao yehgth AFWAA A ARANE BHEE 0¥oE,

A 3

A7 A doles s F fle 7o AEFEE B A ASAEEE o
TR 2 7F Wk123%), 9EEZF 45U 5570 MR B £EY T
of 4EFHE EQ Y ASFEEE 100%2 YEISTH ASE 2FHH
S o " (e BRHy 2HEsEd ME 9ol YJeAE AY

= g d33ts 7MY 4FE e ol 2}_—%° A
o FAE AHE APdre = 3
A

Fll’
)i
n[o
2
mﬂ

BEEE d23E /% feld e dn.

244 ado] YYREE dZsE 498 WA ReE dehd Fde A
$4%Es YaEsiel BANA 283 WSS BRE VY & JBL B
YT AATOHISIS). FekA FA4FRAY SHEES FHAN7] AsHA
£ Aedl e AR} BLAYL FAT 5 AT

A9 A% gl g we oF

ZME vhEE15]21], 2SR wEtE AFAS13]221F BTFAE[16]Y
o2 BuHI glon, metr o]E 49 Eﬂf& ZEAE7} AN AY 2EA
BolA F2 A H3 JtHI2)14]. B AFAAE mpEge ASASEE 33%, A
FALe] ALATEE 58%, 73?71134 AEREEE 40%2 Z5EHA 229
Ao wet BFAAS W 27 Mg 3 ALFE=E B FAY a9y B

AFATN Uehd whsh 2ol 4R e ASAYEE B A AL RFEO]
2HEEC MY Be 9TL FE AL R ot A B4 2o 2ew
W FANE Sggol, 2SN FAME ARSo] YRS Y FFE Fe
#-3-0] e,

e ATHE feL) £4 WE EXe} )9 B BAL AT +YTY
4 MEE ATE FHUROH AAGRNY BTN FEFHOR et 23
£ 2SPHANE $9e, 23ANNAE AF S NS A BRT 28
Hol Wt A$-% ERIAS W FE, W, F8, HES, HBL w02 WE
bEgen, BEen v ugo] 30l 4e] 8 WEE Ml Ao vehy



12 T4 A6ls

o B 259X E2 EFIAS ve AFE)
] =

=
AP, e A7ALH Ud&

5 g WE £, AR BTN
£X9 Rog uehith ol o] My AFAM M HES & Aoz v
¢S4 $F9 B AN wHaRd 98dc] 2 Wdow Ugd S RF

11“
[,
_IZi

O
HU

>
>
o{no
_o|g
I‘[F
r-ln
sV
o
"0
iy
_(31_14
32
lo
i-)
o

$ES0) Y& VY o, ABATAN Yee £ B4 28 WEA A

o A vxlsm AR FPHHANE 29 AAE £1 WA BYE

=8 AT FAH dgonz 9T ga9 ¥

%g Aol Wetd YRHEEY Hrh A SAME
P

4 24¢ A48T Bage A8wg) Aol e FArt v
FE Qe Aoz 2RI

€ 9T A% Aot dTAEe Zol AAAND YIRS/} 2E AR
o 4o 2EAE AY FY A, YRR ¥ AA FAE U =

F4E°] N ERIAA ALY A1°1°l: by Aottt oy B :r"°1]/‘1
€ uEs BPEEY BAS B AU 2AEA %—s}aau} gebd F4 o
TE B8 $ElgY vixe 2R A, Wxe BHET TA, 9414—.—01
U dx7 2HE T vRe 9%, 4 5 #Y9EA X % ool Mg Ax
5o UF A7E A3 vlolnt w@ o) ool flE ZLFNAL A
o e 47 BeY Aoz AGHT) '
A
AR 418 tEol 24 AA9A9EA B gy

2
T

b 1A

A

[1] C. R. Smith, “Residual hearing of speech production in deaf children”, Journal of Speech
and Hearing Research, 18, pp. 795-811, 1975.



A4gN 449 ZHER dF 2 2FHFEE THEE 13

[2} N. S. McGarr, “The intelligibility of deaf speech to experienced and inexperienced listeners”,
Journal of Speech and Hearing Research, 26, pp. 451-458, 1983.

{31 R. D. Kent, Intelligibility in Speech Disorders: Theory, Measurement and Management,
Philadelphia: John Benjamins, 1992.

[4] B. G. Parkhurst, H. Levitt, “The effect of selected prosodic errors on the intelligibility of
deaf speech”, Journal of Communication Disorders, 11, pp. 249-256, 1978.

[5]1 A. Markides, “The speech of deaf and partially hearing children with special reference to
factors affecting intelligibility”, British Journal of Disorders of Communication, 5, pp.
126-140, 1970.

[6] G. Weismer, R. E. Martin, “Acoustic and perceptual approaches to the study of
intelligibility”, In Kent R. D. (Ed), Intelligibility in Speech Disorders: Theory,
Measurement and Management, Philadelphia: John Benjamins, 1992.

[71 N. McGarr, M. Osberger, “Pitch deviancy and intelligibility of deaf speech”, Journal of
Speech Communication Disorders, 11, pp. 237-248, 1978.

8] A, “AdojFeide] BET 4TS viAE Tagl: FIAF", ¥, 435, pp.
25-43, 2002.

[9]1 M. Osberger, N. McGarr, “Speech production characteristics of the hearing impaired”, Speech
and Language, 8, pp. 221-283, 1982.

0] A9, FAFA eHBEN B IF, RASAUG GEd Ay =,
1988.

[ &U, BFoIEe wael oo, Jg ¥ YEE5F, dojHzdEde d¢ 74,
Mg TAEBAL pp. 58-74, 1994,

[12] S. Abraham, “Using a phonological framework to describe speech errors of orally trained,
hearing-impaired school-agers”, Journal of Speech and Hearing Disorders, 54, pp.
600-609, 1989.

(13] v, Fzpgoore] 2S5
T, 1988,

(14] 1A, JE Z2ZUFY FHFofolge] ALz & 25 HF d7, olgriAt g
thetel HAHEH =&, 2000.

[15] D. Geffner, L. R. Freeman, “Speech Assessment at the primary level: interpretation relative
to speech training”, In J. D. Subelny (Ed.), Seech Assessment and Speech Improvement
for the Hearing Impaired, Washington, DC: Alexander Graham Bell Association for
the Deaf, 1980.

(6] 8014, HHY J= F23Pe) o}5e gvold F U HE 5 o =vel
2 B4y, olstaAtt st tErY whANEHS) =8 2003,

[17] ol @&, 23], gF50] &S AL AE: TA &34}, 19%.

[18] N. Schiavitti, “Scaling procedure for the measurement of speech intelligibility”, In R. D.
Kent (Ed), Intelligibility in Speech Disorders: Theory, Measurement and Management.
Philadelphia: John Benjamins, 1992.

[19] 4G, “2Y ASHAE ol§F e A )5 FLARE AT, T-AojFA AT
19, pp. 7-13, 1996.

[20] L. Shriberg, J. Kwiatkowski, “Phonological disorders II: A Procedure for assessing severity
of involvement”, Journal of Speech and Hearing Disorders, 47, pp. 242-256, 1982.

3 24

1..
o

J_?{_r‘

H @7 Aehsatd HAE

i

& 3

N



14 T4 A6ls

[21) o|FF, FAF ol Z2L£FEE, BFUTL wFHY AAE=E, 2001

[22] E. Nober, “Articulation of the deaf”, Exceptional Children, 33, pp. 611-621, 1967.

[23] M. Osberger, “Speech intelligibility in the hearing impaired: Research and clinical
implications”, In R. D. Kent (Ed), Intelligibility in Speech Disorders: Theory,
Measurement and Management. Philadelphia: John Benjamins, 1992.

[24] R. B. Monsen, “Toward measuring how well hearing-impaired children speak”, Journal of
Speech and Hearing Research, 21, pp. 197-219, 1978.

251 &P, ol&A, A8A, “HAZ ol ¢ YRR 9IS vAE AU, dof
FZgdd 7, 5B 235, pp. 144-158, 2000.

[26] ¥t ™, Yol YYFH distolA vehfe 2] SHYE G7 olddAEn of
4 HALEHS] =&, 2000.

[27] AAY, “34 ~8A] o5l A A3 EAHE v F § FTo T Y Wx #d
AH”, g5 813, pp. 163-200, 2005.

A5} 20079 29 109
AAAA: 20073 3¥E 20¥

P /3 (Hee-jung Sung)

F4: 220-718 T HMAl H8F 4561 A

&% YA st &SR Aol g sta ot
E-mail: childlike2 @hanmail.net

P H-2olEun-ah Choi) : TAI A=}

F4: 305-764 HAF A AT TF 22004
Ad: FEiiEgn dojwelsty gy
E-mail: eunah-choi@hanmail.net

» -&v X (Mi-sun Yoon)

T4 220-718 FE HGAl AEF 45611 A
2% A gEa A Adolxgdw
A3} 041) 570-1412

E-mail: msyoon@kornu.ac.kr



