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2 FEF AnsdEs aFss Aeda £38 A FHEEHS SHED. o
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A9dE 9 Hud 22 JFE(r= 053 ~ 0.66)8 2qt) 349 dAFEe o
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I. 4 &

FASZFE) 20029578 AFHBA I7hade] o] AAFHT 9
om(FAREAEGRAAHE, 2002), 1 FEI W2 S FrtsteE FA4 U
20059 59 T|€o® = -F aFTud d¥E FATES T 101047, A=
FEHFA 2FEE FARSLE T 17725, dFuTd ARG gnEds
53 46680 FAo] A T UTh 2003dFH G HTS AR
g At gaidds 426084 o] AT Feolrt H=e] FA LS A W
Y= 201069704 e HA FAY 1% FELZE0,000%8) FHE AH |
(S HAER, 2004). o1Hd FALE AAITEZ SdF A3 m2} 3=t
Ad, asWE, AAFAY 5 RS A dFEH D AT 53], 2 Ag7Ed
ks < FA 9 Ao
A ARSI EES G ds) Aol HAAd AFe2A Bad JA4Y

< Za= e AZE AT AT A3
FH, 1999). ol =78 AddA Hoid AeS Bad FAS =76 E=dhe
O S0l wHe ES AAgoEA 1Y d=E olE uE 8 JA=
FetATe AR HAAE AE F U dEeH 4 AN =
A Adeds e dA82 e =
I FAAE, Bl 52 F FARN A IHAAT 5, 2005). °|F A EIL
At FA @dEed 7HE FFS ®ol A 242 =9E 58 F9F Aags
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g 4 gom £ AFNFL T3 44T Yo 0@ BPel Ak T4 3

YL Bt THEG 24 BrHE o At AT ¥lay a2 A &

4 Buot 48R NEFEAY H2L AR A9 Wd $RHoE fe F
B2 ALHNT A4 95 Y AY0ZE 4TE T BEt FAY o
d2 9ol FIE FRFEY FAmEAA BolFE $2¢ IA7 AL

F A 7197 B3E7 994 GARSYIA Agdgel 4 Ay =
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MLy gagd 9448< SHss HE 4§ 7R el Ad HAAEA
£ ol &3te Aeolth. H#, FJBAYESE ZZr|y 94 52 9
HE AZE7F Galtonel HE ASHAGTHGalton, 1869
Jausovec & Jausovec, 2000; Neisser at al, 1996). & S o|FAA L U= lc]
GE7Iey 58 @2 0B =¥ MEL ABES AFTEa Ut

71
2} 7159 994 7] < (functional magnetic resonance imaging, TMRD)Z} <k =}

oﬁr

=d
2297 =(positron emission tomography, PET)S ¢]43 dA4LEL2 A 5dde|

BAEHs H99S FHND U Gray & Thompson, 2004). JSHHAFEAA
(lateral prefrontal cortex, lateral PFC)# 5574 9= 2 (posterior parietal cortex,
PPC)e| #E % 3 (Haier et al, 1988, Houdé & Tzourio-Mazoyer, 2003, Kroger et
al, 2002; Prabhakaran et al, 1997)% =979 (Cabeza & Nyberg, 2000; Cohen
et al., 1997, Smith & Jonides, 1998)°] T3 IS5 FF e Ao 231 HiT
ATh olE FFY FFAHL BAY ol Z(Braver et al, 1996, Klingberg et al,
1997 2 Y A% T2(Gray et al, 2003; Haier et al, 2003)% SAF 0= #
A AB/EE Hold Ut FHY R ST EU £ dAE o] &%
A [A] FEFH AEE o] A4 A sisde FHEHA FAE A
Tt 9l H{Haier et al, 2004; Jung et al, 1999).

= ATdAe HEE7Is(MRDE ol &8t HAAGFAd 719e 944 3
7te 7hedS TAPEG e, @4 XSS 21 e TAETS i FAEY
A Aogy €5 Badd sET olE Ya FEa, ditn, AGARL 50
Bo HAES o E TARLE FIH FAAE B A FAgHEY
BrietHow, ol F 407y FAS ez AeHA ¢33 A FHEF
ZAsET. 242 MUY ditAs(e) T FHEFAH Atold =& 4
7t Edel met H7eRd S3He] 44 Brtel 382 7tede] dSS
AFATh B, dATe] et s AsAlsdAs 250 =2 TAE
o]} FAEAFo|AE A AolE HolA I ot FAATE Al FLHd
gk B7t vSS A ZaAe] S HAFUT
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Fe #29 QUAS(E Bolx F4H BF $F9 diAFe Belx
$99 $2 2PN A5 993, 99, 94D GHES PRe
A4A7 =8 JADG: = 50, A% 165 ¢ 08, AL + XEVR). FAAEY
A Foge 52 BAH7) 98 L= FAASA Raven's Advanced
Progressive Matrices (RAPM), WAIS-R(Wechsler Adult Intelligence
Scale-Revised), TTCT{Torrance Tests of Creative Thinking) HA}7F A A H ¢}
DAF LG 71dksted A A7AE F 4089 FAdo] dEHY oW, o]5L
ge=z IMRIZEe] HAFUT. FATH dibd Atele] FHBFH Y A9
27 f3) IMRIZE 7He 4089 StAES RAPM Aol w2} 2084 5
aFez FEIANEGA T RAPM = 33; 49¥F: RAPM < 33). 9429
RAPM By 339 + 08¢od, ditd ey BHadass 228 £ 669Ut 5
AES FREY ABE T FYAE AL 48432 7=y g
YN EH Y F99& AT

n ru]m m]

2. AAAA

1) A FdA

1-1) Raven’'s Advanced Progressive Matrices setll (RAPM setIl): RAPM
& A F(g)s A ste xR FAYE(Marshalek et al, 1983; Snow, 1939),
THE FAstE BITAZ FA4H AtHRaven, 1988). 44 EAE 3 x
FEZ TAAH don wpA T o] vt HAAAES /Y A€ =
AA 7 ek TES At RS S B A4 408 ¢
FE AT

1-2) Wechsler Adult Intelligence Scale-Revised(WAIS-R): WAISE #&54
A ARAAATE A SAstE HEFYD AsHAAHIQAADE 1179 &FA
2 T4 H o Marshalek, Lohman, & Snow, 1983; Wechsler, 1981): 7] & 2] 4]
A, olFEA, AHEA, TEAHAEA, ENR], RYEE7), mAE 7] £21 8

[
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970, B4EA, HF2T), AABEI). 2QEANDH) G5B 2PASE A F
o2 FEHNBeck et al, 1985 Leckliter, Matarazzo, & Silverstein,
1986, Parker, 1983): Verbal Comprehension, Perceptual Organization, Freedom

7 a9

From Distractibility. Verbal Comprehension£¢]-2 #44 F3] 93 Joi5 A4
T S5, dA4AT T4 AE7F B H(Marshalek, Lohman, & Snow,
1983; Woodcock, 1990). 7| 2A A FA, oz, AT, FFAH4TA7 o] 89
o £33 (Beck et al, 1985, Parker, 1983). Perceptual Organization & 912 AlZtH
TAAEHT FAHIY, FEHAT 59 A F7F ¥ (Marshalek, Lohman, &
Snow, 1983). EER7|, RukE7] Wzl E37 7 o] gl £3HBeck et al,
1985; Parker, 1983). Freedom From Distractibility £ 912 HFHS A sH, K
4A% T4 A&7t ®hKaufman & Lichtenberger, 1999). A&7, 4t
EAZE ] 4919 £33 (Beck et al, 1985; Parker, 1983). T} = 9714 LFATE9)
gt 7tA a9lo] EA A BEE e 9, st T) s Al JhA g9le vt
A #BEPe] glow zpElEr&Er]E Verbal Comprehension© 93 Perceptual
Organization @ 9ol H]=3tA #HEH Ut (Beck et al, 1985 Parker, 1933). Z
At IEHARE o] FolF o oF 1AZF 30+ 28 FHUT

2) 48204
2-1) Torrance Tests of Creative Thinking(TTCT): TTCT= #432 =7
g gEHe] AAE EFFAAS doFAR WHAA N Torrance, 1999
1999b). EF @ ke A 74 22 FA4H domad FA4s7], 28 44
7], A JHE7)), 28-S ol 8-5td g v doF@AE d4 hR BFAR T
dEA gdeom{(ZEs7, 49 F5317], A9 F537], FF FEA717], 9HEA
AR 55 45, 74E 271), @l olE5td g2 @th =344 oA
Y s asd daf AFFHE HAGETY, S, AFY 44, 458 T2
of gt A, FaA), dA@AE A Ay sARFacd ds AFIRHFFA, T
4, #84). 7349 5L F P4 BRFAA $FoE AFHA, 1A
258 ZAAbd ot AFBTHTTCT-E8 A4 AR 234, 459 =449
A, AmA; TTCT-UAA34E §84). EF A e 3089 Ao F43
o, JFAME 4029 A7re) FoF



3, fMRI#} A

IMRIZES 3l = dTolAs Ty ateles glov g-38EY deol=rt
o0E F 71 FR75Y #AE ALSHHdcHA, EFZHRA). doHdAs
“Constant in a Row”¢] Ao mxon 22 o-AHEE AHES AMdE 9y,
247 = “Quantitative Pair-wise Progression,” “Figural Addition or
Subtraction,” “Distribution of Three Values” & ®Hd mzior 2 o HIAT
& AYUEE AFAFH AU Carpenter et al, 1990). =79 AA-S bl Ay doaA
2833 A MY EJTA EHom FHHYeH, 3024 HZot AAHAT. W
M EAZHZ A & 75&) @A 2 A AAFEALH, 3 Yy EAZL
(30&) Ed#A EFHAA AAFHUT. ZAIAES A9 =A= 32 F¢el
A E o83t BE SRS AA Eoit. & £A49 =A|F 32 4 F2 A
Zrol A7 AXHE 228y L2F o FTA HATH
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Atz 5 5. T + FFHA, #x6p < 0.001, two-tailed £ test.



4, fMRI#A A 9] g-FBEY Ho|E & dF

IMRIZA &) (S a], 2R TA) g-FBES Go| 28 A287] 95 Qurzw
@®37 RAPM #H%7) Hl£® IFL dAo=(n = 82 A3 = 159 + 03
RAPM = 238 + 44, B + P2 AFHE o] &3 IMRIFA FA7F HAH
A}, AAAEL AL AH wa HAdHEE A BgTh $EARe] E3
Hhom o) AL MRIZENA FA AN AL BAEE ) LF AT HA2
g 4BEE A9 RAPM Aol 4BEE Uehin, dols: #AAe dge
2 e

5. fMRI®G4 &5

3 F4< 3.0 T MR scanner(Forte, Iscl Technolegy)E %31 99130 IMRI
FAE Wy Yol T 12 em (visual angle = 13.7°) LCDREUH(IFIS-SA, MRI
Devices, FA, USA)E T3 AAFHAT. Fale] gt 852 2B otgo] ¥4
uhe-2 WES T3 PColl 7153 AT MYy 52 Y2 foam padding S ©]&-3}
#Ai3 g0 7S] MRIWY 48 8736 =8 A== 87 Y3 = 3
7IZAMES B AES Al Aol MRIWeA A RAE o] Gt 107 o]
o A2 stET T1 4=z aF oA & T2 7+= EPI{echo-planar images) ©|
A7 DA Ogawa et al, 1990). 24734 axial BFe oP]AE(E mm
thickness, no gap) THAA7T THHEE FYSATR = 3000 ms, TE = 35
ms, flip angle = 80°, 64 % 64 matrix).

6. fIMRIAIE &4

AlE=  statistical parametric mapping SPM 99(Wellcome Department of
Cognitive Neurclogy, London)E |3t EA3A T o|n|x|oA waE s 53
< 6G-parameter rigid-body transformations ¢|-%3te B4 H ™ (Friston et al,
1995). olm|A]e] e FHH XF 3= Montreal Neurclogical Institute(IMNI)
71 wol 71§t £ Talairach #FE49 £€ EPILERS o]&sted o]Fo|Fh

17219} 2} voxelZ 3-mm YHAZ Al E(resample) = A



o™, 9 mm FWHME ZFEA1¢r ALY (Gaussian kemel)o] 23 B3
(smoothing) HAUTH 7UE diZ oA E{EFHA Y dodAE v 5
$2) generad linear modeld o] &3t dojgth sfE iz oHA = e
AATd dutFe 2FEHS random effects analysisgE o] &8l o] FoFH T}
(one - sample £ test, p < 0.001 uncorrected). /198 LW F(g) T5£F T
T4 Ateld HEAHS 2] 98 Al s(e) +(RAPM AT FHEEAY A
olo] YEEE AT

m |4+2%

B ATNAE P5IINEL 04T FA4 BAY A8 BAs w1
A 9w

AF(g) o w2zt 9427 diFoz FEHE F 25 o= A
THA 8 A FHEFHS SHIAPD GATY VA AT TES A
99%(RAPM = 339 + 0.8)7} HE5 T35 o, dirdy I A%

¢ 60%(RAPM = 228 £ 667t HES 4880 AsFAe FHs vl
g3 HES Holxdl A ztelE Heoly ERFA doedAzE FAA4FHUT. A
of et - FHEy deolss dUNdH vl=d A% T ditA s 75 2o
02 2% g eE AR THn = 82 €458 = 169 + 0.3; RAPM = 238 ¢+
44). BFHAY dofas - AREH(EZHA, r = 062 ddA, o= 020
ol (SGT A, 40% FHEgE DA, 4% HEE > 139, df = 42, p <
0.001)ell 2 2elE BHTHZEH 1).

A TafA w3 A ded GATH ditde FHEEF 998 deolrRax B3
HA 8 A dEd FHEFAHCAA dodA 78 A ved FHEFHS A
Agt FHZE4 A7t random effects analysis(one-sample ¢ test, p < 0.001
uncorrected) & o8-8t F IF ZZte] dis] SEART <2¥ oA Hole
AT go] F 2FL BF H-2 i gSAATEARE, dAddH A (anterior
cingulate, ACC), 3FHEHdA 54 ERTH o4 9552 FEHA
A7 A £ A FFAHS BT ZE7 A5EF 8xE AR EHT
(Ghatan et al, 1995, Gray et al., 2003; Newman et al, 2003, Prabhakaran et al.,
1997). 854S 29 tiHBddSe] e AAT FEs <E 159 AlA] s
FaFY FHEEAHY AelE dlus] EuaA F g9 FHZEACA ds)

o ]
T2 A



two-sample ¢ test® AAISHRT. FALS AT v F=F dHFEHALE L
A BE GG o F BFAHE ERT 53], F 2F Aoy 4 of
F 7PF 2 Aele AAFESHZEGE] ol TFALGHEGGAA e THS
£ PPC, p < 0.001; & PPC, p < 001, ACC% 4= PFC, p < 005). & 2F
9 HATPTE EFHAL gdePA EFAA F4nd ZAelE RHEHER T
A, p < 005 @A, p < 0.05).



<28 > FATH 992 Y FHEEAH ARG GAT ¢ 9. 2%
random effects analysis® F31 @@ n = 20/20) one-sample ¢ test, p < 0.001

uncorrected, voxel size > 50).



<k 1> AsHA £ A EHE 29 dHAEgs

SEEPEL Brodmange) Clster g THAUSnAT
ACC, medial frontal gyrus 6, 9, 8, 32 102 101 -6 36 30
Left PFC (SFG, MFG) B, 6 57 9.8 -27 15 51
Left PFC (IFG, MFG) 46, 9, 45 115 9.8 -39 24 18
Right PFC (MFG, SFG, IFG) 46, 8, 6, 9, 45 £32 12.0 36 15 30
Left PPC (IPL, IPS, SPL, PCu, SMG) 7,40, 39, 19 561 13.7 -38 -E51 45

Right PPC (IPL, IPS, SPL, PCu, AnG, SMG) 7, 40, 39, 19 749 136 39 -75 Z1

Z3= random effects analysis® B8 €99d(n - 40 one-sample £ test, x—TD < Q0001
corrected, voxel size > 50), ACC A9 d, anterior cingulate cortex; PFC A AF Yo,
prefrontal cortex; MEG 273502 middle frontal gyrus; SEG AT oo, superior
frontal gyrus; PPC 357 Y95 A, posterior parietal cortex: IPL 374 %Y, inferior parietal
lobule; TIPS A9 H TS, intraparietal sulcus; SPL 45744, superior parietal lobule; PCu
7| H 29, precuneus; AnG ol ®, angular gyrus; SMG %‘fﬂf‘o}of%}, supramarginal gyris.

Aw A s A Frk]%%’z%ﬂ g 2FEHEE 4TS Lt wE H

=€ 545 Bt oHT ZH7 D AT & Aol ﬂ =3
WEAE gotr7] 93 ?H‘i’liﬂ ditAl 5 (g T3 FHEFA Aold ABEE
EHERT. FHEEHS 4 254 Ad ¢ o= AYFAG. <" 3> AA

g Ad Ze] A= FFAFDAAEGe] MY AT TEL T =2
BZE BETHr = 074, p < 0001, 2 P49E 94 ¥¥F & JPRAZE B
STHACC, r = 054; &= PFC, r = 066, 3 PFC, r = 053, %2 PPC, r =
073, p < 0.001). ©13§ Zele O2F 249 2= dAss A= 7ldy 4
A5 (g) w50 FHY TEAR dB34L Adtes Ade dd 1Y A
£ AFs FA



ACC
o} r=.54 ® it
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il |
Ay
ol
Left lateral PFC RAPM #H- Right lateral PFC
4 frreerd . freer) ‘
512 r= .66 : 312 r=.53
29[ g a9r
56 . 5°
<] A
ol 3 [0 1N ar
O o o . oL
o] 12 18 24 30 36 5 12 18 24 30 38
RAPM A RAPM %
Left PPC Right PPC
L r=.74 r=.73
ot2 o2 p
5 | 5 4
2 9 g g
%6 %6
1] T
L3 &3
Of, Ol s
5 12 18 24 30 36
RAPM 34 RAPM A%
<a¥ 3> 49AE FF5I FHEEAA Al 3R ACC FAYHZ, anterior
cingulate cortex; PFC HAFI 2, prefrontal cortex; PPC FFAGH A,

posterior parietal cortex.



GAZH 4Ty A FYHY £ vHEr] gt AA FAHA 507
< vt ez RAPM, WAIS, TTCT-%3F, TTCT-9¢ ZAAE aAXsgrh
RAPM-S dita5(g)s A ste diEF A FAeld, WAISE #5443 2

=38 F de xR ATHAHIQF DI TTCTE 9
gy therd AR eLE SFE AArelth AA 5082 RAPM A w9
Aod detFy F 2Fo2 FEF Ad i F(gd 50 94T 4Y
99%(n = 24; RAPM = 338 = 1.1)Z Hyow 9uIde 49 60%n = 26
RAPM = 229 + 7.2)& B <F 2> AXNE A Zo] LR didS
WAIS9 RAPM d<ellA 2% & 2ol& BHADp < 0001). 234, TTCT-o
AdlAEe F 2FY AF Atoldl BAFRE f4uF zelE Holx] @gsiod,
TTCT-E84dA F 254 @5 Aole A% A4 Zeld vls FAd(p <
0.05).

¥

—
L

EEE: Ltz : 3

WAIS 1369 = 12.1 1068.2 £ 19.7 6.65™"
A5 24}

RAFPM 338 £ 1.1 229 £ 7.2 7.6™"
. TTCT-=¥ 10956 £ 13.8 100.2 £ 12.3 2.6"
SRR

TTCT-914 1018 = 148 9566 = 14.6 1.5

o <005 Mp <0001, WT + EFEA

AT ditdy ATH FY FHay Ae|7t TARL2E A= R ai4d
A UEGEAE dolR 7] 93] WAISEFAN TTCTZEAMY stEAE<qo o)

At detdy PEPTE vt <G 354 AARE AT Zo] WARAH
AP Ao el RAEF AAAAA TS $9shes Verbal Comprehension 8 Q)9

E3be AR EA, 7| EAYEA, olsEA, FEHATAY Hee F AFTA 2
ZtelE EFRTHp < 0001, 24, FEAAATS WEstE Perceptua
Organization& Qo] &sbe W X279 Fees F 25T FAF2E 747
g zpelE Helx] @srow, Rmar|d F4E Verbal Comprehension§ 919

Eale 276 vs) F 2T 249 Aol

A

P A7 p < 0.05).



a9l 24} G AL dekT r ok
mokakay) 134 + 15 12.2 £ 16 28"
Perceptual —
Egkn7) 16,56 + 2.2 126 = 3.0 3.8
Organization
2] 237 136 + 2.2 127 £ 19 1.5
o} 32 A 15.0 £ 1.9 106 + 2.8 6.4™"
Verbal 712 242 A 144 + 15 10.4 + 2.9 6.2
Comprehension  o]s]& ] 16.2 £ 1.6 12.7 £ 8.2 5.0™"
24T A 15.9 + 2.2 127 £ 3.1 4.3™
Freedom From 5T A 16.2 + 26 12.8 £ 8.1 4. 7"
Distractibility A8 27 15.5 + 2.3 122 + 2.0 5.3

EET

o 005 Tp < 000, WT £ EFAR

TTCTsHE Ao g E5A3 <F 4> AND AP o] TTCT-=FHA
& TTCT-doAAZH3A BFdA APdHE #3497 SF4Y AgdAds F 2§87
of BARLE FYnE Ao|rt HelA] @on AFY 44, AT FTAA
e A%, 549 AFdlAdes F 28580 BAF.E F490E apolrt Byt
(A=Y F34, p < 0001, 45 T2 dist A%, p < 005 §F4, p <
0.06). EFHAY #3844 FoE FAFL2E 747 A= gyov dekade] o
A Bt A GEES #3483 F34S FoEy ddes AR gEF
HGuilford, 1967, Torrance, 1999a; 1999b; Wallach & Kogan, 1965). ©
d8e dHoz GARAE THA FATo] Dutde] vla] HAAUA
S BoFHUT
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<H 4> GATH 9979 TTCTZAAL s1EE< B

B A T AT Pkl r %k
a4 108.8 + 19.2 1094 + 150 -0.1
=34 120.2 £ 188  118.3 + 15.6 0.4
=¥ AR F4 93.1 £ 214 656 + 26.2 4.0
dad 24 A AMF 825 £ 14.9 67.9 = 15.7 3.4"
A A 1437 + 162  139.4 + 19.8 0.8
e 95.4 + 14.8 92.2 + 14.1 0.8
Aol =34 105.9 = 160  100.2 + 15.1 1.3
54 103.8 £ 146 04.1 + 16.6 2.2"

p <005 Tp <001 Tp < 0001, BT £ EFRA

o]

2 ATAAE W75 Y AR 015 IA4 B UF AsHS BA
A 2uA B, e, 4 2 Yoz 86 Bol 87 P
259 22 Wag B 97 e dedAd 9 A FHBFHL 57
Hac AA AL ARAS(Re]l $9 wxde] Sk IA2H B9 0%
SE QuEeE FEAG A £4 A FHIEHL

o

BE 29 ¥Td 9EAATANG, ANYAD, FEFENANA e 354
& Rgen, dAzel Q9o vs) E4el § w4 YRRt 9 QuA
) +EH THLEA Aolg FBEE BND A% TRAINANA A%
e A HaA we ARE

ABEr = 073 ~ 074)F EjeH, O 998 9
(r =053 ~ 066)8 HAT o|Hg A 9= 3 ol
gem olg 59 BF4o dY diAs(e FEL HFEsT UFE A4
o}

EqaAS goRAE 82 4R dide FHE8F4 AxdA =2
854S E9 AAFEHA, AdAdHE, =748

A d A BEYS B0 dEi 998 vl A 8 HGhatan et al,

|
it

e



1995, Gray et al, 2003; Newman et al., 2003; Prabhakaran et al, 1997). The¥sh
FHY AFHA £ A B FF44 FEAHo] BATE AMEE AT
#o3te §4 HAFIZS dohe A4S AAETS B dFedAe EFaAg
FedAE Adstd AP BAse FHE FI% AF H{ES AT
(g) 0] 49 9%t = FATH 49 60%2] diES FAE F 2F

=
=]
o FHEZEAHS vudoezA 2FAEHAY 8840 AT FEH =2 4T

ATh EEGE °|&8% HAFdA ATe] 22 2FL TAF] A 2FAEHEY
g540 Uete §9, Ao B& 2FS AFEHAA A3 5] v
232 BHHGevins & Smith, 2000). PETS |43 A& AEs F20] 4714
< FA 3 A 2FFEFHAY BF4e MY AT FEH dA@gdel Ue

s A

= %&%H%E:’} =2 IMRIE 01%%}0% FEHA £3 A 2FAGHAY &

4% diAT(e) FF Aold 22 AT vEES BYdoEd, diAT

(g) T3 FFAIHEY 54 Aoy HP BA st AFAE Z

E AR 9iAE(e TS EFFEHEY FEA Aoy o#5E =&

JEEAE JAFAYTE A E 718 A4 B A gFES

2 @ Ao B

4y, B dA7dAE 428 992y Asxg Fdd F£E2L wolEr] 95
F98 ATHAAHRAPM, WAIS)Y FYAA 1HTTCT-=9, TTCT-
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A Neurobiological Measure of General
Intelligence 1in the Gifted
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We applied functional magnetic resonance imaging (fMRI) techniques to
examine whether general intelligence (g) could be assessed using a
neurchioclogical signal of the brain. Participants were students in a national
science academy and several local high schools. They were administered
diverse intelligence (RAPM and WAIS) and creativity tests (TTCT-figural and
TTCT-verbal). Forty of them were scanned using fMRI while performing
complex and simple g tasks. In brain regions of greater blood flow in complex
compared with simple g tasks, the gifted group with an exceptional g level
was not significantly different from the average group with an ordinary g
level: both of them activated the lateral prefrontal, anterior cingulate, posterior
parietal cortices. However, the activation levels of the gifted group were
greater than those of the average group, particularly in the posterior parietal
cortex. Correlation analysis showed that the activity of the posterior parietal
cortex has the highest correlation (r = 0.73 ~ 0.74) with individual g levels
and other regions also have moderate correlation (r = 053 ~ 0.66). On the
other hand, two-sample f test showed a striking contrast in intelligence tests
scores hetween the gifted and the average group, whereas it did not show in
creativity tests scores. These results suggest that it is within the bounds of
possihility that a neurobiological signal of the brain is used in the assessment
of the gifted and also suggest that creativity has to be given a great deal of
weight on the assessment of the gifted.

Key words: assessment of the pifted, general telligence, creativity, MRI,
posterior parietal cortex



