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To 9 BT obs ZF 15%W S WA eR, 4 7k A4 719 dAl (SRR Vet v
® oA mebgsh) ek v wEbdely], S4HAY] Ve ddd A AT R meEbes
718k $171%) 8 g nlas] ®okth A A, A, 2A 7, dA 2 do] sHE A
AR Fagel obs AR obsel el W 2] V1o A FAYHE By &
A, AEeb- obFd BAY] ofF tel= B wElEslr]olMrt 13 ek obso]l EA7V
obsrt SAACR Fov|d FEo w2 FHYS B, ymA 2 71 FAelM =
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. N2

A=
)% 4 gom UF olEEI tEet

T3 fAE SEZ o] "W QX whS o]
Ayl 78S ¥e £ Uz 4y A Ut (Yoshinaga—Itano & Apuzzo, 1998;

Hayes, Geers, Treiman, & Moog, 2009; Tomblin, Barker, Spencer, Zhang &
Gantz, 2005; Connor, Craig, Raudenbush, Heavner & Zwolan, 2006). 2134
Aztgel obgo o] T8 wdel= & JAsE EA8H (Geers, 2003; Connor,
Craig, Raudenbush, Heavner & Zwolan, 2006; Geers, Treiman & Moog,
2009), Ao wto] Unk el o} fAlstAl o] FolA = Ag-ol® ofe] 74A A9 A
o] 7lgolt} A3 9 st AHKA o FAE Hole A9UF TF dEEd
(LaSasso & Mobby, 1998; Tobey, Geers, Sundarrajan & Lane, 2011; Geers,
Mitchell, Warner—Czyz, Wang & Eisenberg, 2017). A o] 7oy &
d Ast EAIE e Al obsolAA dEbtE Aol g A9l ddsto]
TFosH dFEE 22 Fo &Y 719l rh

2h4] 719 QIzke] HA A ARl FFL] sl Ao ¥y wWisk #ATE 9l
oA gkth(Gathercole & Baddeley, 1990, 1993; 334, A%, 2015).
ek 29 719 9]3] 55 (Gathercole & Baddeley, 1993), &% dHAi &5
(Weismer, Evans & Hesketh, 1996), &% ]3] Montgomery, 2000) &3}
st A AAAATE e Ao dEA gton, oy dAFtelA w3 #AY 71Y
gl Aojgel obse] Ao Aol #¥4d-& Biaskith(Gathercole & Baddeley,
1990; Montgomery, 1995; Swanson & Berninger, 1996; A4, 2004). ZESH
29 71913 ¢17l, 27 g 22 a1k AR] 1A s w2 AdRdATE vk
= A A9%E 3 (Baddeley, 1992, 2003; Gathercole & Baddeley, 1993).
Baddeley (2000)= #4719l AA 22 vro] Al 88 JRE
9 2&skE 5 24 AAQ F4 A 71 A (central executive mechanism)
ARl AFY AHeE Fdgdsts= BF A A (subsidiary system) 7} ZZA ot} =
13) 71A19] FAlE e B AAE dold ARE dAFox AAste] A st
3] & (phonological loop), At %W F3H4 ARE FIdstes AleH171%
(visuo—spatial sketchpad), JH2| At +=A& A4dste] ou] ols)] W &7]7]
Aol E&& F= A3z &%7] (episodic buffer) Z WYt o= olgd iy
ARE dojdom AP stes S327F o] F5 o 93s e o=

ARy
=
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oA itk (Baddeley, 1992).
2ol 279 A8e Fdett Bz Y7 /1B E4ow s M9 37
of &8l FR7F mdebA] Xkl 7] Aol ddEA ¢ %
SEol ASE s gololek ol Al Qo] 9 WA Sl W)
2 © 1 (Conway, Karpicke & Pisoni, 2007), Z<] 7]
% 4 At (Burkholder & Pisoni, 2003). w&bA] 2] 719 & ojz] st
o] AT R &of Qo] THE oF3= HErF @ F&E T (Kronenberger et
al., 2001; Casserly & Pisoni, 2013; Nittrouer, Caldwell-Tarr & Lowenstein,
2010, b & AT 3o 0w s AFUANE AL sl
Aoid EYL F o gol wett Sene FIWYY] N5 FHOR AY

N
2
PR o fol

do o o lo

o2 2L fZ X ol
19 ok mlo BRI

= O

o] S ee A nnA s

Sl AE F2bgel obge) o] Selah 49 719 e oat ATEe] A%
Moz olFold gt /|E ATl WEw z%e}% OP%%Ol Aol z7lo] B4t
5% A 719 Seel AsHE ngov (had ¢, 2011) Y74} b5 A%
oFF AW 3 BE Qe 2] o] sAelA P 0}%54 Aol A% obF
ud folvlaA "ol grheln4, 2012). E&, 6~94 ATES o4 okF Aw
A% obF FE ML A3t 24 mebHs], wge] metwals), BAE o] %
A FelA Q) FEe nathl BEt (AL,

99 o4 olFo] felE we
53 g olg MET FANL W A9 719 BAle] wel 3
2ol obFol malgh FAHE A9l 7l FEe walthelv]%, 2012 A& 9,

2015) &= AdTEE Stk

olgfgt A5 A obwel nla| Ao o] AstH = 7N ofs
S5 o R olFofx A4 719 w2 At A= onE A sk el
Aol 5o JEFs WA Zadvka & 4 vk =8, oY AACAFE &
7], o] 9 Q1A s¥E FASte] 1H = A9 719 sEE vad At A
o] glom, A9l 79 ¥ FHAVNE U A 32435 deste oo
gt a7 §lo] W2 dgule] A ol Ee tldo® & A9t wortk(elv s
2012, 6~10A; ©1A&, 2012, 5H~124; =A-E, 2014, 6~94]; ©o]%w], 2015,

o]
6~134). =, 7o otz 1A otso Y 71 sl st vuE o] Fof
o T 54& Ads] gty B7] ofHoh
Gaulin & Cambell(1994) 2] A-ellAl 2q] 719 e QlojA]l 94
7b T Agolgta el vk Hel FEstaA gt o5 Vw4 &Y V)
o] g7l 9*17 Ae A&Hom FrhebARE, 1 o]Fol= A4 719 Ao AsA
ok e 7199 &% AA= FrreA Getha stk webs] 94
o E At A A oks} Al ok ztel #AY] 719 ol
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sto] AhE ?i:rLt #%Uﬂ, E%:ﬁ 7& Apo] 7} %ir/}t Ris -
o|A& 9], 2015). 2000 oA ®AF7] 9 Q¥ T 4 BT s
O 5552 @] gtk 1900d el de] 22Q1 opdz 7 Ao BA7]E= 7
o AFREA Fom HAY BHAT| Y 53 F3 s
o HA R FF AS AP Ve dae
2 YdYste WFY volazER A A FAZR 9FE A= s A
gote= 7w Uy For Qldf RV e Wiy A4 s iRt
)% 4= 9l o (Aubreville & Petrausch, 2015; ]
2t 7= e o] dde: AR JFE 7WtH(Tomblin, Oleson,
Ambrose, Walker & Moeller, 2014).
SHA 1941719 Fast EE T4 stuel duekee 1
o] Aol AE~FTE A7l 0}%91 FEoE E7], Ao
7140 A7t BAgGE 7ol ghth(Geers, 2003). Qa2 A 2000 df o
S0l UF A= A 3 A A G5 oA s FEH A dEE
A AR AVE g8 U 5 g2 n)ekdel vz Z}(Wouters, McDermott
& Francart, 2015). 184 o]g3t 7|9 W BE5tstal o ds] L35 4
g o] FFoly AR FHAS AT HAs F
oy Fol Wrtn el vk vsk Y HY
%
sl
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$ AFg ok 1bel] £ Aol F ABORA 2 WFTI okF A9 s)e] 5
of ol FFE vAEA AWnE AL oW WATI obEY W] o HuY
5

g A4 wol Bgol HE ARE E 5 92 otk weby o] el
$ B7gel oS el B2 wAT FFl wet 29 7)) S| oful g o]
2@ %9 Aow Y@

o
oft oy

2 Aol o] Aol 941l 8~104 HZFel obgd 1A ok o

= sk 4704 A9 7o) AAE FEA A of
I Ae oy B BAVIE AL FAe] obs grel ofwek Apolrh gl=A A
Hokth obze], Hd obssel <ol A, WAz wE A A v1e] dAl ghel o
wek gate] Al Adr Al syl & At AT wAls vhea 2k
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J 7o o] 7 (1F obe B2l obE vl 9 BT FHEA ot

Tt obE, BA7] obe nla)el wel 2] 71 BA ] Aol 9l
=71

2. 7} i’ ot Hwel AFstA Q¥ v xA W A 7o) A Y
Zroll o3t Aol U7

—
‘

rO

1. 4 oy

i

2ol obE (1) 24 ofdell Fzpgel Xk, (2) 24 o] HAT=
£, 3) BATFE Fgsta =5HA A 500, 1k, 2k, 4k Hz F34 Fit o
35dB HL w9t (4) BRATE S5 5 F2 28 (5) =T ol A
2] A HAHK-WISC-II: &5 9, 2001)4 EAA A5 ZAAFA -1SD o)A,
(6) A7 o & 2 ey A Aoll, FF Al 5§ HolA kon,
(7) &€ 323 o3HPAREVT: I £, 2009) ??911110181132‘7“}
(KOSECT: #i4% $1, 2004) ] #AAF A3, of3] 9 43 olsfig] o] 9A]

Q) 712 AAEE A FPo] 7Hegs Elsky] s Ao 4%01217‘7“}(“L
A Al KNISE-DASP, 9% 9, 2010014 &4 =7t 90% ©14,
(9) ¢t gty FFLSE HA e obss udeE 3lth

h

o
My b s

of
rsi'

l

A% obsS (1) 500, 1k, 2k, 4k Hz 3 H 97} 20dB HL v]7+9
24, (2) K-WISC-1I9] s27d AsdAlA -1SD o], (3) o& 72k Zrefiyt
A Fefl, 54 A 58 Holx ¢kow (4) REVTS KOSECTS #HAF Azt
o]3] W FF o] g %}%01 9M &, (5) duF stwE th= ol S o =R 3
Atk 2 AT FEHE L AE 93] 5<9(1041549-170711-SB—-45) &
W At R Eeksl

Aokt ol (157) = Fd 122704, E37] ok (15%) 2 B 12071€°]3d
A, BT 2HE A= ek obsl A9 Bw 13.9704E, BAV] ok H
16.670golqitt. BT & 7|72 A3 ey obs Bt 107.770€, BF7] oks
Bt 10467082 vepston, B FH2 ¥ely obe Hi 26.3 dB HL, ¥37]
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ob&& Fat 30 dB HLeIglth 1% obs(157) 9 A% A% B+ 11071013
ok i obgell Wi V] AR sl AT 3 AR <GE 1> AASAT

<E 1> CH& ofs <ol olftsts A HE o HE M(SD)
N I AT e PEEE]
TR g T | B | agamaw | 2ep (dBHL)
o) 3L [e]
Ls}i_r 15 5 10 122(7.9) 13.9(2.3) 107.3(10.2) 26.3(2.2)
(e}
-
y;?i] 15 8 7 120(3.6) 16.6(3.6) 104.6(10.1) 30(2.6)
(e}
234 oks| 15 8 7 110(4.3) NA NA NA
M = ¥+, SD = E=F¥Hx2}, NA = Not Applicable
2. HAHEX}

1) 71232

A3 Ay FA4 AR Ass S5 fdE K-WISC-1M9 &4 As3
Abe AAEER DL QJIE ek W BAY] ofFo] EVIE HAE FHs] fst TS
Seo] 9l geldtr] ¢ElA] KNISE-DASPE &t9 AR & o] x|z A}
E AHgsksith AE Ay A4 Jde 8 2 2d o3y S st A
o] d#g TAdsA wF7] YA REVTS KOSECTE AAskA ). that obz 9
NE2AA Aos <E 229 2
CH 2> & ots9 QX 2 Ao 53 AAt Zof Ho

712 AA A% Aol A 23}
A=A 2] ZH7 AL FERH YA TEoJulo s g HA
25 e G4 A4 | 124 732D (REVT) (KOSECT)
- Ll I
s | EE|QE| | R | 5 &S| . | B
R S I N K- S I R B I N L
(%)

Q& ok : . )
o | 15| 1116|105 | 235 | 97 | 922 | 95 |1132| 95 | 52.8 9;0
=)

1*‘;?;‘ 15 | 110.8 | 103 | 23.3] 97 | 91.7 | 94 |112.4]| 954 | 53.4 9;0

[e)

A% . . )
oz | 15 [ 1137 110 93 9;6 | 114 | 956 | 53.8 9;0




(1) <& wabds}7] (forward digit span): A ofEE50] oujad oA AL
gk K-=WISC-1I9] &4 HAAF dFolA Ay &HE B, 4~9A87HA 9] <At
T 71 AA 35S 9 AFEE R, 10~134E7HA Fete] 4~1324E 9] &2
Az FAE 208Fgo R FASAY. 9B E FAE A NHEEHA s
3t 1027} dol7ke A9 $U% A7 29 oAk REEE ] nE xs wjd

sholet.

(2) 823 welE3}t7] (non—sense sentence repetition): ¥ A A3}, )
A obEEol Hdo] wehdalr]T FAelA HA AE KAt Hldo]o] 4
5~77 oo R LEle AL R , B Aol e wide] oAl Bl
AREEFATE B webdelr] = vdo] webdsr] Bk o e HAlolm A4
719 & 5329 dos Ygste 2 webdsty] HAe] A = A Q)
t}. B]EAE Speech banana sentences(FAol 9, 2017)9 wEH E=

(non—sense sentences) oA T} FTHo] BF w4 o= B E(9: 3

i)

i)

—_— o[‘
-

d

it

ZF TN Ad'Ete]l & 20 o ® Akl

(3) =2 AF=E webdsty] (backward digit span test): 370 ©]4o] SAb7b
11474 st Eolus Felz 208 d o2 A oAb mebdslr] g
MR 3~8A A 9] s K-WISC-19] A} d58 JdiE A8l

oldel AF kA mEtHelrl e wdd WA R RAS widsklth

d
=
e

gtk AT 2ESE obEAL Adtel WA BE F GUE g B 52
seaeld 3EFoE F9W, ¥4 dolg 5-90ldw xAsGow, A ¥y
HEY o3 FEel Wrel FARAGNGL-2FdW, F=-F F). o}EL
AFE Shde] molt 7 B 2 ol e F +EA} e W B3 B
vE Fas B sk

2 AT £ Bmed A9 719 S A dist BldEE Ao AL 4
(Aol e My A &4 oA, dojAm AY 2d o)h A e EF
G AANE 4714 A 5 F 58 WE o R AAEY] 471K A BF H 438
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N

BRE QTGS 2P/, AP obES HPoE ASAAL BAZGHAL Aol
574 A9k -1SD old Et A
L oobge QT oyl Aesg
bEwo o Aus T,
o AFAel s APy of
B A W71 AAE Al et

fus

B ATE A% A4 719 e A% £ 9
ARRL A DAL 27 AR BALHIE o5 ?ﬂiﬂ wEow
o 7

A
7F oF 304~40+, & AAF JAZF oF 30~40% A% &

J
d
il

Bl obs 3 AA obs Hw 1+ Al FEAY vluE dotrr] f&, At
g wEg wetdstrl s A, FHekA Xe wx webgstr], e

webdslr]’, ‘9] 7]1% & Mann—Whitney U TestE AAlatdtt. 2139}

HA7] obe, 1A% ot A k] Al +3Y vluws s A A2A
e A webdshr]T el (Y71 77 ddEAbEA o ®, Tk kst
‘b st el AR E webEslr] = Kruskal—-Wallis H A o= A A5
of s AAF W A 7F AES dotR 7] Y@l Pearson A#AITE AFESHSIT
EA T2 WL SPSS(the Statistical Package for the Social Sciences) 22.0%
AFg-stel T,



1. HZFol RTet B2 HHT0| G2 He| 7| B 2 HD

7o) obEe AA obFe] wla| 47hA Al BEe EAHOR §ols
e sade n(pL00D). A% T F A4 mebRar] Al BE
R H

vl metdstr] o] A A4l obs 67.4%(83.24%), AW ks 7574
(93.45%) 19Tt AR5 & <A AFE wepdatr] fAeA F2Hgel oks
2 8.1 (40.66%), 7AA ol%° A% 10.58(51.66%), A71% A= HzHo|
obs 31.27(54.16%), 1% ok 35.3% (63.33%) 13Ut}

(B 3 th4 ObSol APl ol 53 M4 U HYSS (B3)
B T TS

B I B e I T iy o)1=

T 5 |y [0 | g [soon| i o | 0 | e

ST e | e | 52 [som | ) [ | 23 [

3o |t T | 0 oo | 53 [ | 53

&3 E e T A webdety] #Ae B A5 (Peks 2l

18 (55%), A7) oF% 10.4%(53.33%) 2.2 FAAOE HFo&A = Fkort
99 obEll FaA o] BAY] ofbwol HlE EA JERor, QFely ofFz
X & 27 A obEel vE W FRHE BT (p<.01). v webd
al7] o= A F oS- ol 69.67% (85.96%), B 7] oF5 65.27(80.53%) 0=, <l
T obwe] WETE BAV] obwd AFRT A UERETH(p<.001). J1F9h5-
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ot A7 oF o vl wEpEsy] FAES 1 obERTE Wttt (p<.001).
T4 A Vs F 24 ATE gEhdsty] BA Hd AN E) S Ay
% ob% 8.37(41.66%), B7] ob% 7.98(39.66%) o7 EAHOR Fo5tA
Aot AF P ok FaAHo] BAYY] ofF Rt Fogrh e AF S ofs
HA7] obg BT 1A obsRth FaEo] Wit (p<.001). ¢171F HAloA = <l
38 obF 31.8%4(52.96%), BAP7] ofs 30.781(51.17%) &2 FAXCE #9
A kot QlFshy ofFol HAY] obsRth % FAHS WAt AFeh of
(0D BAT] o}F (p<.001) 2 BF AH ofgrth W FaqHS Ht o
gk AvE 190 % vepdd <I9 1>¥ Atk

.,.

8
%
s
B
|

KkK 215 A 0S(CD
— = 271 5(HA) =
‘ = 713 0FZ(normal)

w
=]

®
(=]

~
(=1

@
=]

SE(%EH)

|3

(accurate response rate)
n
(=]

il
a2 40

3

30

20 +

10 1

< AtrEPdstr] H] 24 mebdstr] 2 AAR R m2pPdstr)] HIE
(digit span) (non—sense sertence  (backward digit span) (reading span)
repetition)

<" 1> 252 ot Y7 OfF, 43 otse &Y 7|9 IME +3H v

2. LX|Z, A0l R AKX SHIt Y I A Zte| &t

2ol ob% el A4 AW AP, AT FE AL AP FE /0L
3 A%, oAt Aol A4 7o) I
Aee A3 A A%, Aok Feh 2
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QZpgel obEe] AF AT WAT ALE 717 bel Aol ek, 9139

$ okEel A9 AR AP A% 9L o)A e, A7) Ao A9 AL A7
Fgojulola|g ghe] o] UEhuth AZ S obEE AFHE ALG 712 A%
A9 e e Aol Uetod As LA RN, 4 oA L
o318 zhol ¥ ATE RPL FEoluolade uFA wetwats] el Aol
Gepe w7 obEe A9 ATk Awuch ¥ AL W 7 AR wel,
A At ol el 18 oA EA oY ol B AWE myon
AP AW v PR vlol sy} wlg webustslo] o] hekuk

T
J

o A% obEe A% oAY, PRIV ghe] ¥ Aol vhehgon, 43
A3 DAl ghell ojw g ATE bEhbA ghgret. Eﬂ, Q7hge) ohEola eht
A e &9l Zle] 3hAl RHEA webdslel 97]1%) 6] kel Uehgth Fw
& R ey wewsts] A7 A%, 54 olNY, PRy BF 4w
o] tpeht Zolt}, ol ¥ Felshd vhea BrH(E 4).

<E 4> CH & ofs2ol 23 Hels 2 &Y 7| JbA| 7F & 2hEtA| <y
CI group ngeutsgf CI duration Aided TH ~ WRS Nor‘l_lgrba REVI-R REVT-E KOSECT  FDS NSR BDS RS
CA -064 - 093 -212 | 567 - -287  -029 142 052 324
Onset of - 460 245 AT4 161 -207 -7 -388 422 Sl -246 -213
CI use
CI duration 170 ~465 .60+ -- -090 121 236 211 454
Aided TH 040 -119 469 382 503 169 A19 127 -099
WRS 044 -088  -051 367 398 -046 000 - 408
N"“l'lvgrba 405 5%« -179 231 158 035 027
REVT-R - 063 -198 395 128 270
REVT-E -007  -.286 336 -.063 149
KOSECT -110 | 596 290 150
FDS 155 378 041
NSR 469 151
BDS 217
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Onset HA
HA of . Aided Non-verb REVT- REVT-
aroup HA dur;m TH WRS a1 R E KOSECT FDS NSR BDS RS
use 0
CA -.053 . -.030 -.141 -.051 .299 247 - 142 151 -.244 199
Onset of -330 -037  -059  -406 453 -453 301 375 -113 -212 215
HA use
HA -
. -.013 -.206 022 .382 .338 .320 023 075 -.142 .256
duration
A_l;iHEd .000 194 -.165 -.135 -.197 -.294 -.036 278 -.058
WRS 297 247 283 229 -.059 342 -.192 -.358
Non-ver -0.16
bal 1 -- 0.126 0 0.348 0.211 0.352
-0.17
REVT-R 0.149 4 0.409 0.145 -0.178
-0.19
REVT-E 0.128 5 0.383 0.135 -0.160
KOSECT 0475 [OOSR 0139 0.065
FDS 0.366 0.033 -0.014
NS 0.344 -0.256
BDS -0.073
TH Non-verb REVT- REVT- KOSECT DS NSR BDS RS
group al 1Q R
CA -.437 -.071 -.191 179 -.072 -.039 -.431 -.094
Non-ver
REVT-R - 487 301 .359
REVT-E 112 476 .389 .048
KOSECT 047 - .200 -.144
FDS .365 459 -
NSR 242 237
BDS 451

CI = Cochlear Implants(2132-$), HA = Hearing Aids(X37]),

TH = Typical Hearing Aided(71%) Aided TH = Aided Threshold(® &7 Z& o1x]),
WRS = Word Recognition Scores(1&%4 wo] E7]),

REVT—-R = REVT—Receptive vocabulary (REVT—58-91%]),

REVT-E = REVT—Expressive vocabulary (REVT—3%&0]3]),

FDS = Forward Digit Span (A} vl2 we}@shr]),

NSR = Nonsense Sentences Repetition (H]g+o] u}jg}@3}17]),

BDS = Backward Digit Span(%At A% webEsl7]), RS = Reading Span($]7]%)

*p<.05, #xp<.001
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1. ¥4g0 77t 272 SR WE HY 7Y +38H H|lw
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o IA| Bl A obsel mlal W
o[A& 9](2015) = o] WS FRIIS
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Pisoni, 2003; §1&4 $], 2015).
7] Ao wgR J747 A5l A ofyet X st
] © 1 (Conway, Karpicke & Pisoni, 2007), o|& <¢l&l o]&2]
A% obsol Ha "oA A ¥k (Burkholder & Pisoni, 2003).
B2 A4 &AL 2719 A4 Aoy Ao F53 wEo
AR FF AP 7w e d9dd dFE vHoes As s
ANzt J7e FAHC0RFE ARE 7P wWo] wolEol= A o] ]
ol gls we AAA JEs 44 JRE Sesta Ak oldA A
Aol EAZE e A AAAEFS A
q A4 §4e A A (Kelly, 1976). Aol 2716 3
& olF BRATE B A A=5S ot
24 719 8o BdoA AHES FAS T

'
SE_© o A
A G W F

or
L
rlo

W

)

2 guAele] JEsths AMIS ¥ W, Pbgel o5 AF obE vlwste]
g Aoz BAE Aol ohgt Y2l o5 AF obEE TE A /]9
9o FeT AT Qom 1eE obF Y thad Aol g oldstels A 9
B @ 5 QATHEIAR, 2012). 49 719 A Rl FFL R )%
531 747k ool qojH), widlold] A Fol tjat ATk TS olFoiAol & o]

>
to to o
O 0 O pZ aZ N (o oo ¥0 po > o
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o, B AT ) Jde 7]
QLS 2 olFEddE =73t o] 1
To AEo] A4 A BRATE Z}%f& olFES Ao ® om (uAaF
2011; olu]<, 2012, A53], 2013, =42, 2014; o|A& £, 2015),
ANME tdA FollA Ao ow 01% Al71e BAATE 2gsta AgS
o] I2¥A & obwEel vl o U2 A4 719 w8HS ®HAva 3
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2014; ¥t&d 9], 2012). & AFolA 7IE ATERT o] & AV TAE AlAE
ol ERhE O E SR oHds] A obFel vl W #AY 7Y vYHE
HAAT o= 1~241 Aol SAE Al&stes A% T538] o|& A7I7F okd F A&
= AT E B4 QLo

Pollack(1970)> A% 1dzF Ao F5& St 24 2 7] s9o] dadsint
v e Axein 2 A7 o A4l ols s 13~1671del BRAETE &
o7l A ZEE ol s EE, 14 o]dol o]Fojx ol dh= A Aol ATEAA
Zol FEIE WEs xS FE AY 7Y v LEs sk AAA AR A
o o FoR oloRE FE AUS Aotk

ob&dl, M FAE Fall LelE A HAAFAE el 0}%%01 A &
T Ay AEs A3 obwel vl FHeAu gl vks Aol FEsjof gt
ok Wilson(2000) & & 8-+= Age 48 Ases Z4 571 @%3}% A2 9}
= ZFol7) qlvkarl 31 2™, Arehart, Souza, Baca & Kates(2013)+= X3 717F Al
Febt 2@vh A% 710 Aeel Bw AE 29 & Av sk o
Qrhge) ol AdAoz AY ofEunt AHom W £7 £ AT A
a7l | sutel gl ozl A7k Ane wERFel 49 s)e) e W]
FAAQ dFS 713 5 s Aotk oy d A4 7104 592 Aol7t A A
g Ae P74 Ase) Aen 540 2 slelojehis AN Jse] ek 47

(Luria, 2009)& A =™ &g Alse A 75 1t %EZ%%O] <A (Conway,
Karpicke & Pisoni, 2007; 272, 2014 AP dttE= XMy AF 595 AAE
E]

@olgteh, wit, Pl obEo] WY obEt AAR Qo] FHE meelE BT
B AP Q% A9 719 S wgd] BAt 98 5 Avks AL, 49 7)o
s20] ¢lo] SYakis ApRstd 14 Peolehs A AWHE AGeun ¥ 5

32 01

At (Baddeley, 1992, 2003).

2ol obsol AbEetE BT TR vlEd wmebEer)E Alsletal &4
7190 #A el Foudt zto]E HolA| kol HA AT (oA, 20125 oA &
9], 2015) %+ FAFS A7E Rl W 2 JdFe BAY] o 5L BAF g
A o] 50~80dB HL 507, 80dB HL o449 1A% ddS 7ba ez

-[oo
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12 O Holut AL wolFE Addur @

AFoe-= F744 BAES oS F5sHA Alwstr] d8 B2 714 ¥gtE HolF
1 9 Y (Aubreville & Petrausch, 2015; Beck & Behrens, 2016; Wouters,
McDermott & Francart, 2015). ol& &3l & ®f, &g 719 FgA 249
Aolwth B 2 W TR 4 AY, obwd 73k o] Y, AEHA FA

9 AE Y Fow B 5 glow ofd ta ArEe] thakshl olFelAck & Zolth,

o

2. =Y 7|1 EIOl ME +H H|w

A4 719 BA F =2 vE gEpderle S3 20 5AS Mg & Wt
w5 719 #-dE pg wol AR #7119
obdrE A #HE A= A AolE Lotr e
2009), =2 AFZ wepgstrls A 582 7198
gatal ok Cleary et al. (2001)& 139§ ofxo] £} w}ﬂ“‘o}ﬂ HA| 43
& AA ot fArsd, A AFE wEpdelr)E 1H otsRt fovEA W@
& FAe Bt vk B AFelA = olys dAdo] YEhA gka 7 A
BFolA el obso] A ol W FAHS Rt # Ao Apgst
ZAb vbE wepdsbr) o Ak AFE wepEsty] fAs 7)E ATFEolA AFEE A
By expde] dojzh o dojzl HAGTh ol onjAdFelA B A et o
Ebt7] wiitolm, w2 nigkoje A dAY @t yEbg BlE e AREESle
o olejst A g0 Q3] AHY otz FZHFel ot 7ol 3 Aol7b ¥ YERRS
T Utk ol HF HZPge| ofFo]l AA ofwel vld W FHHE RngAw, A
g AT=2 did okl vE S7tE FAEE BHASS HgEAE <F F Aol

T3, S83E oS RtYcte ¥R webdetrlelA QlE sk obso] HA
obF Rt SAIACRE FousiAl H& FAHES B Zd FHI Faert gtk

A S o] &3 9}” o ﬂxﬂ—‘é—ﬂr g 5% S449 ARE v
Aok sk vl 3,
AR A E 7 (A3, 2013) 37&71 obeee AT e B
AuAor EHeds BT 28 $F aFgsd 9 B =<l 30dB
HLell wx[#] xskar 75dB HL7HA] ®ejAl= A5 lgith whd 284 49
HAE7E I8 G A39he obge B HEge A Fogde 1E 3
Efwtth ol QlEskert nFusy oo Fxde S A
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o= wolo oui} wWete £ge Wwe 4 9l dlof FAY BE 44 sl B
of wlsl AsHer E717k kel | 5 odkel G wRA webdss) dAelA Q39
$ obo] ®H7] obFRTI T o5& Qe of7} W & Qe Rolth BV &8
g A3 Fol A9 719 wEe AL F vk HelA B w, mE7) ofE
o B¢ wES nFA5 vl Fad Juel gPow Add LA A W
Gate Tl FIME, £As ol AT A%t A AFH At o s

g Al E T v webdsr] o] 3ol o gls 4
Haglol A ouE wjAlste] AlFets WA FzHel] Hh 9
450 gt (Wood, Yun & Herron, 2010). =2 Fu] &4
gro] gtom, RATE AMESts FEelRIEY 7] Yol HA el w
gt 2 a5 =71 HAY Ago] UstAl o] FolA 1 Aol vt
(Nielsen & Dau, 2009; Hochmuth, Brand, Zokoll, Castro, Wardenga &
Kollmeier, 2012). Hlitd2 4 Y €71 58 4SS ddl A4 HHo=2%
ArE 3 glowm (Ao} 9], 2017), olu] EAbolu}t Foju] vholwrh Qlakag gl ]
£7] e o gt weldth Qges kel A% obFeli vxA ks
A7) obERT o U4 nEd melwa] FuHde motks AL F49
A% AAeHE Ho) wrkw & 4 Atk Wl ohe) wEF wwals] A
Igko] mebkelsluc A9l 719 A e Brhsksr QoA o olele HAlw
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B Rk ek Ziﬁi adef A ik Aol #AY] 719lE AEIE AZAoR AAH
2| Qo] @il A stAl 7] wzel Fold 447, 254 547
k(o] A&, 2012). webs =71 Aol F=3t 7@7—1’%}0]1 o}
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$2 29l Zo] ofgh e wetolehn & 4 9lg olth we] AF obEelA 1
vt A%, o 3¥, TEolulolal 1ke] Abgko] Hzbabel obEel At Ae] UERtA
otk oled @ AF wA 429 7], A7 ¥ Ao} 8L AT e

WA el K23} (developmental dis—synchrony) 7} Uths=
P

2k 719 Al zE 7
e TE oAb whepgslr] o] Fo] FE obgd H|do] metdalr] o] HA| e of
S AR o3 gFel o

B Holx ¥ (Baddeley, Gathercol & Papagno, 1998)2 & oA ##
B2 gtom, 1A obsel SlojA vl wetdstr] dAVE A, & o3Y,
T ol g ault S Holal gl AL AR Aol 9 A9 71 Z]A
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QAAH HEE Pl Y ATEHAY 9, 2011 olA# 9, 2015)2 32
0 obgsio] A4 okEEk A A4 A2 S wada dgod & d
L w3 gl zbgel obBEAAN A el SeoEM P2l of

T %
e g5 VA 3= A %E—.ﬂoﬂ s TAE Hola A (d<s3], 2013)

B ATE 94 o] WY £FS Holt AT AY 8~104 oFES ATIF
=

Aok, BA7] A, 143 Jdo =z vro] Fzelsl BT FR7F A 719 %

A g vX s JEFS dotr gty 7]EL] AFEol vlE 2 AT Fel of

FES AY 719 HAACA " Y-S Hole As BEY 7 Ao, oA

5] 7117 obwel vlsiA = FevEiA w2 FAYES Hols e FAT F A

st BATe mE Aol= vl wepstry] #A| e Ant foln|skAl vERR

ownl Aoy A5 wle] vls] 29 719 A 2o AHE AL yERA] gkt

ol Wwhgow %o MwHow FE Y] olEES HA FHLL AU

A B 7 e &Y 719 HAlel dig AF7F © o] Fojxol & Zojrt. 1ol

Asolvt Alezha 24 719 e wrdske HAl o 7 Aldste] el obs=

o A 719 FYL Ao Fretee kY T LY Ao JgHch

Fagd

A3, HAAE, Fulol (2009). 9171 F AR FHFT FJols Y 7Y L. Ao
AR ATFE, 14(3), 303-312.

FEF, uEd, A9 (200D). FFH ol g d&d 11%71;1*} (Korean Wechsler
Intelligence Scale for Children —II : K—WISC ). &4

AT (2004). @edo] el obse] 7152 A7 ¢ &5 54, dxdistn gghd
WAL 9] =1

AN (2014). A7 FA7E & do] Foll AP &7 o] Yo v &= A
olgtojxtel gt e AAbEho =it

A998, 2A4E, 1743, Fs4, olFd (2009). &€ - BHFHAA(Receptive and

Expressive Vocabulary Test : REVT). A &% ojd£gE x4,

&, HEZl (2003). AF vkE wet 99718 AFE wet 9]9-7]2 zpole T qiF
A+, =3 R]. 22(3) 599-613.

S 71ets] (2018). Aol FEAEAAL Jhol=gl E A5, o+ 7183,

29, B3t (201D). JAFF ZE obFg A7, EFolsH I FAJNAL 1He] A

A&, 7(1), 40-50.
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A Comparative Study on Working Memory Ability of
School-Aged Children with Cochlear Implants or Hearing Aids

Jang, Jae Jin
H. H. K. Hearing & Speech Center

Chang, Son A
Seoul National University Hospital, Department of Otorhinolaryngology—Head & Neck Surgery

<Abstract>

Purpose: This study investigated the differences in working memory
performance according to the presence of hearing loss(HL) and the types of hearing
prostheses. The correlations among the variables in the subject groups were also
examined. Methods: A total of 45 children participated in this study with 15 children
in each group; those fitted with cochlear implants(CI), those wearing hearing
aids(HA), and those with typical hearing(TH). The language—age for all children
was 9 vyears and their chronological ages ranged between 8 to 10 years. We
compared working memory ability through completion of four different tasks; (la)
forward digit span, and (1b) nonsense sentence repetition task related to
phonological functions; (2a) backward digit span, and (2b) reading span related to
central executive function. Results: All the children with HL showed significantly
lower performance in working memory tasks than the children with TH. The
children with HL showed comparable language abilities which may mask the deficits
in their working memory skills. The children fitted with CI achieved significantly
better results in nonsense sentence repetition task than those wearing HA. There
was no significant difference between the two groups when completing the other
three tasks. There were relatively small numbers of significant correlations among
the wvariables in all three groups. Despite of comparable intelligence, speech
perception and language abilities, children with HL showed significantly lower
working memory performance than children with TH. Children with CI scored better
in all the 4 working memory tasks than children with HA with significant difference
in the nonsense sentence task. There should be the various discussion about

working memory and the measurement of it.
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