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A7t Qe olFde] HoFelM® ol &
ol A Heltka gtk
o]Fdol HolFL WY AofellMx Helth
o s B 7P FEeE o] B, W
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(TOEFL 550; TOEIC 800)0]/}¢l EAENAA A}
LAE BREAT A8 A7l Al s €3 e

Aol A5 AT

8 dA 2439
AAE dof@=olan/dolaz)et oAl
e, SAEA, Al eltt Al Al
Al QAT Bl BAHHE ¥ Jg
EPI gAow AHed ¢ &5 Hzrl
(Box-car designoZ  AABIAT. Ad A=
E-prime X210 g 2ZF43}e] fMRI system™} A
29 ZAFHEE A AT

Zz=
ST

o]l =
AT

A8 MEY 2REd 249 d=olan =%
I Folar) e BF 7R FHe dAH
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o]\ A 2kt R (semantic  restriction rules)= ¢ vk
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are rather slippery.

oJo] ou|QJukE: *The athlete who wrote the

race loved all kinds of sports.

The stairs that lead to the cellar

o BAzAe $40) D BEsks R
ANE 7155 el qgo] geA Eele
£ A A9
@0l 34 B4 9 o Be AW AT
fol 24 B4 A, 7 AHs 44 AR

bigger.
Jo] KA EA: Five, seven, and six are getting

bigger.
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Olss S/ e=0- g0 0|SUN =& 20|Me|e] MEAN 7|x: 7|5H AP|EE ¢ AT

3 3 Hewrt 2RI HolHR 75E 3 AR AelE FAMCR Hu s, Z
At scoreo]] W} A F-S 3Kcolor coding)dte] 7HQ1H
2 AR o AeE A0k JE o A=
fMRI ol ES51 24 2#H2) MR Y2 = SPM99ollA A|FdF= Tl image®} rendering
ISOL forte 3.0 T 2~7H4ol|A] birdcage head coil & A} imageZ ©]-&-3}3ith 7P (subtraction)S E3}o]
£-3lo] EPI gradient echo sequence® HETE MR AdIA| ] F3fclA EA|gA| ¢S 751
parameter™ TR 3000 msec, TE 35 msec, flip angle AdIAol] ALSE ¥ A3} J9S FAEA
80 degrees, matrix size G4 x 64, FOV 220x220 T}
mm, 30 slices, 4 mm thickness, 0 mm gap O 2 3}
Atk RE JA 232 = A FA (reconstruction) 2 4 3
AS &3] SPM99(Institute of Neurology, Wellcome
Department of Cognitive Neurology)S ©]-&3dle] SSEM XEEN PdE5=4 Aa3E 1499 A
G Ho 3y JAE ABAN T 5 FoIA wpex oAFoR WEEAIZto] v
(realignment), ETF{FFHE (Tahirach) 2 F 8l ofx|A] ¢k 31 o] A7 E A|9sta, 119 A
A)7] (normalization), A& -7-2H](signal to noise FEE EA3IHTE o@Dt Foj@2) EAIHA
ratio)s £0]7] 913 spatial smoothings 315 o that P WHSAIZES F=rold 749 3033
th. oA dojx JGAE Tmm full-width, ms@3, golel AL 6116 msE o] T
half-mazimum(FWHM) gaussian filter2 #3190 tjak Ji TG A|7to] o whgith 5L
Zy 213 942 g3k 7 o I3t BEE ol A5t 88% A, °ﬂ°1°1 3t 8%,
voxelol| 4] general linear modelZ ZHEHUTE 2 db=o] EF o i3t
Z73} A @A AA hemodynamic HF-olAe] Al Hlg) o EJthad 1 FZ).
3 WPt - HASoR HrHEIY @Y I3 kol of dof BAlTHA Al tigk Hit ¥hEA|
9 A4S FA B3 R (random effect model) ZHE 3o@L1)Q] 7S 2406 msYPa, Jo]Ql
o wel Mt EAMSIATE g voxel FEolAd $ 3314 msE o] Ao tidt B A
312

)

uncorrected p < 0.0019] GXE W1, 107] voxels 7to] HiF WkEA|7to]  whelth HIEL g

o) WANE Uk P Jduen 2HE B oqans) A} 96% A, Fola2e) AE 1%

A 2, F dojoA BT A FFEo] ] =
olZA Aeld ¥ dHlelHE Ak N Tk

MIANAAN ARTA S} A TA, = 714 SE o

A A g4 RERY A W 4P 99
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23S vlusil: 74l dHolHE
AAEIAAA F=mo] SAzA A A

=
=
M(random effect analysis)8F &, FQ

r-m il

=

2) MRI 973 Aste] $Ae FHdsm A8t & w A9Z on|Held] Aled @43 gdom
&7 BHYo] Wolglth SPME 9|3 Biele], ¢ ] o N ol =
At AZEe SolwA BEMEE w3 MAEdy 23, PRI FoN s AR2dsh 8
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gyrus), 18] %= lingual gyrus®] 437} H
Aot Golwy SrAlE AT AT

# 3. 8=0{(L1)eF Hoi(L2) QojEtte & of 24stss H dY

2o 25 2gstd o BA 2%, y, zlmm) Z value

3HoJ(L1) Fk inferior frontal gyrus 47 -42, 19, 1 4.76

inferior frontal gyrus 47 -53, 19, 1 4.27

superior temporal gyrus 39 -48, -54, 12 4.39

middle temporal gyrus 39 -50, -69, 11 3.77

cuneus 18 -16,  -100, 11 391

lingual gyrus 18 -16, -78, -5 3.5

lingual gyrus 18 -4, -66, 3 3.68

e lingual gyrus 17 12, 91, 1 5.26

middle occipital gyrus 18 22,  -101, 5 4.71

Joj(L2) Zuk inferior frontal gyrus(45) 45 51, 18, 16 5.33

lingual gyrus(18) 18 -12, -97, -4 4.14

medial frontal gyrus(6) 6 -2, 31, 35 393

anterior cingulate(32) 32 -6, 36, 24 3.16

QM7 inferior occipital gyrus(18) 18 28, -92, -6 5.04

lentiform nucleus(putamen) - 14 8, -4 3.72
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052 &/ 8t=0{- 80 0|590] & oJO[Az|e| NEN J|x: 7|88 A7|E3Y g4 HF
(inferior frontal gyrus)2] A3l HoY, =5  BYE F4oz 7P 2 A3y #2EATH

o}ol 4y

Q9] BB e sk, Bl 29T
A5G (medial frontal gyrus)e] A&7} Hth
E3 o129 A% U g gy
lentiform, putamenol|A9] A= FAFJATHE
1, 298 2, 3 ZFF). ] 2A43d FoRE,
Azt #RE e Hole FRY
cortex)?] YHE7} TEE QS oAt
Awroz, BFelang Jola) wF S
THuE F#Hubgte] Hgd 2AIE Hlow,
£3] dojAelel #HE Broca Yoz LA

(occipital

z =-6mm

z =-4mm

. §=0{-80f 0|S2H0jxte| ek=0f(L1) 2lo|X2|oM st =

P AT ATLNE WA BIolR £
7, 124 AFE SwAN Feladg 458

7] o13QIA4E PO, F I QolE Ael
e ¥ 99E AEANLA & Rolrk. Aol

ot et

L) £ge] Aele] Befak Geo] Folael
Azl 9ol FheE AR, ohIH Felw
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e FGAAE Lotunt sk Ao] shte

T value

2z =-2mm

=L
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SAo|qdek. A, A F 7 7141l
SAAEe ouiHe] Z|AE BlusiE Al g
Aotk

B A AR e A
HAE g, Al
By O FAo] ouExro=z AHA

(semantic restriction) TFR2] Wt R E Hddl=
AT

A3, L1l =0l onjAjgjdle 4
dolel FEz el AT AT
(inferior frontal gyrus)@} ZHFE A, S (superior,
23517} erzlﬂoi‘jr a
gl sl A d
(inferior frontal gyrus)@] A= HPoLL, =
Qo) Bz BepA 1 s )
A5G (medial frontal gyrus)e] A Er} Hth
oo, Lel dnltelols 35
7} EAHelw, 129 SuALE TGl
Felo] BATE Rolet ¥ 4

middle temporal gyrus)®] 2
2iut 1291

oo
153 /‘}\-l

[e) /\é

iﬂ_ﬁzﬁ

o] AT e BAe| BASIuE ofie| Wtk
o® BAAE ZAE A8 ol$E 520009
A9 BH, F5ol9 Jol9 Helo] mF 2w

T ATl B} BAHAeH, Farole)
ASe AT 225G 99 BAst 54
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Ao F AT BT 2599 @43 EH
Aoz fAEon, 129 Folo] Aele 2
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_llm ;3
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S
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2A3ls Bk

H AFo Ayzg HH, dlzto]-odo] o]

L 1137 129 B0 Folsls F= 3
71 53] (inferior frontal gyrus)E FAIC 2 St Q)
Ao Helth o] 97} BAHAE A
FaReEhs AR HT9 TE MR A
M FEEA BRasojgtiHomae et al., 2002;
Keller et al., 2001; Ni et al., 2000). ¥ AFA =
o] FYe] o] A wate] ohiel, o]
Aoz #sta USS HofFAch

_>,i
i

ok 129 BgAe s 2, L1 A
M ofulHev A A BF S5
G4ste]o], o] F97t Baolo] A 53
ggke & oz HoZth o] HAle E39
SARE 9 ouAe|rt M| oA o] Fof
A= ARJAA ] B =29 dAZo| HE FA| 0]
o) FZHo g AAG dRoz FHA, <uy
HRHA S Al MY A1E BHH, B A
7} ATl F2 dojdtts AN et al,

1
20000 Hu¥ 31, S50 #ejstal lthe 2
FHKuperberg, 2000)% Qo] AdkE d=#-S Hol

o} F3 Keller® FEE5(001)2 #AE 249
2ol =59 & (middle and superior temporal
cortex)©] £ A, Hws} 7] 5ol Akt

ol u} 9]
# A7e] AN o] FAlsh ABAo] By,

2o Al FAAYE drlAE wE
A%ge] QPRE Welslm glom, mHo]

el Aol ZFqe] #olE HolE Aow
o}, Aoz EAA e julAels} Wre)
oA oA & Aew WiE Y5 o
% 129 BAATCE 0 BWE delo) A%
g7} SR B Aoz ol A
ndo] © A9 Ao A4 & U o8
129 emAelNE B B B3 o
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We applied fMRI to examine the bilingual brain activation at semantic aspects of sentence processing, in order
to compare our previous study on syntactic processing(Lee et al. 2002). In semantic decision task, the visually
presented sentences were judged based on the semantic appropriateness. The cortical activations were compared
with the control task, which was ordering judgment task with the sentences of the same length. The SPM99
was employed to analyze the results obtained. The activated areas were calculated by the substraction method.
While processing the Korean sentences, the left inferior frontal gyrus, the bilateral lingual gyrus, the left
cuneus, and the left superior and middle temporal gyrus were activated. While doing the tasks in English, the
areas were the left inferior frontal gyrus, the left medial frontal gyrus, the left lingual gyrus and the left
cuneus. There were some overlapping regions in frontal and occipital regions. However, it was noted that the
superior and middle temporal gyrus were activated in Korean(Ll). The frontal region was more activated in
English(L2). We(Lee et al, 2002) have found the same result in the syntactic judgment task. Both of the
previous and present results suggest that the L1 processing was more involved in the temporal region and 12
in frontal region. Further studies on bilingualism would be focused on these two regions to examine whether

the acquisition age difference really exists or not.

Keywords:  bilingualism, Korean(L1), English(L2), semantic processing, syntactic processing, cortical activation, functional

MRI, frontal lobe, temporal lobe
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