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R S BESSE ~ s R N E(ERE - IR R O (R B T (B A A
HEHARAR  FEERAIUIE IS LFE SRR AR EA FE IR - 55
A o A E S R P R B R ER A - O L FE R B AR R T AR EAR[E
SRR -

RS - BEREY - B BIEEE FREEER

CLAFRCCEAEE | S AT ¢ kaykuo@ntnu.edutw R | SR - R
F= ¢ chilins70@ntnu.edu.tw
2. Rt FeE SR E (MOST 100-2511-S-003-055-MY 3) EEN48E » FlsH /8 OB R R A S
ORI T BUS KSR R R SR R IS R R B S B = BURfE T B & E
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57 (Intelligence ) A HISE EL RS T 4 8 328 4% (Liu, Xiao, Shi, 2016; Mosing, Verweij, Madison, &
Ullén, 2016; Saville et al., 2016; Song et d., 2008) » H.tf » HRIEIKER (giftedness) VAR IEERE
IR Z FIE (Navas-Sanchez et ., 2013) - ERAESZAFE A REEI EEAE A - BIER

(intelligence quotient, 1Q) 1= > FHIBIRI{EREAEE - 281 - e FIsHY BB EASHR 75 i B
B34 HBLE B 722 IR AR AEThAE - A © WEEE (FBEFZEFEA - 2012a) ~ HEEHE
(Navas-Sanchez et a., 2013 5 S[E#2E ~ BREEE ~ 2RPER ~ Siflsy ~ S5 » 2019) - [HIth - & {ELL
HRERHE A S ERER - fOAMEE SR E Lav2R (BREEE - BUAFE - SRR - B
AZE > 2018 ; &S - 2019) - BERRE JESR(SRAAESHEE P B E (FHFFEE A - 2012a) » i
1935 8 B 02 s BLRE BEVE BT - M1 A8 58 1A P SRS Ko A B AP AV % s sl 1 e E B AR
(Jung, Grazioplene, Caprihan, Chavez, & Haier, 2010; Shore & Kanevsky, 1993; Yu, Chen, & Jen,
2017) - BRIt 24 » SR EE(ERG B FHREAREEE ) - $TIhRE ~ LIECE PR BRE )T (Desco
etdl., 2011; Leeet a., 2006, Singh & O'Boyle, 2004) » FEE % AR 2 HIHG R AT REAVE - WiAEE%E
BRI e B TR A%: - BRERIHT HA R 5 =L [E]78 (Geake and Hansen, 2005; O'Boyle et al.,
2005) -

— BIEERRKEMR

SCRIN BB CEUR B S EA KIS 4EEELE AR IE (SIRFESE A » 20124, 2012b 5 FF#E
N 2019) - JHERFE SR (parieto-frontal integration theory, P-FIT ) R4 EH K {F HEFH B F i g
SRFERE - ZHEE - THEE ~ B0 sREE BT I S i 2 SRAHITNEE A — 253 B AF A (Jung & Haier,
2007) - 1R EHTHREMERS R ST aE R INE B > BOERE (B BYERS T S =40 O B e SE SOHE R
SERS > TR (UITHES - ZHTE R A a oAk B A # RSl (Lee et d., 2006; O'Boyle et al., 2005,
Zhang, Gan, Wang, 2015) ; £ KRS /245 5k 2 ] (Singh & O'Boyle, 2004 ) AT AHEEBATHEE 7 i

(Desco et al., 2011, Prescott, Gavrilescu, Cunnington, O'Boyle, & Egan, 2010) EG#R5RH4E - 45f%
MRS G S — 38R > B BB (RS RSB EL T (basal ganglia) DARFiFAKES >~ KRS
H'E & B ARV - BRI RIS /oG R A2 X R > RS ELR #a e /T -
A ZEMEL R &R (Navas-Sanchez et al., 2013 ) - [ritt 2 4 » B E (B (EASAE TP S - BLATEE
MIRAE ~ 5 F2E - g A BTN P I ERIAE (SRR 0 2012a) -

~ - BREHKIEATREE

HE ABELE B RIS SS R BTN RE L F CA W B AT ALEIRRSE - 210 B A i R 28 A SRR
(resting- state) AfiAYlEIg[EE 4 (regional homogeneity, ReHo ) Hi i) s Ba B (8 (8 A (£ /7B
KIS ah i > st - BFEREREIE(REIRES > Raichle (2001) f5H AHSENEAE ST AHREE 1Y
FEHEME > HISEENAE ~ NEEEY (intrinsic) - GIRERE AR U B SIS RN RO - R FROHIERS
FYREK - Raichle ARTFEEEHR - ABSFAE—(ETHEGIRREAYAEES (default mode network, DMN) - #= (g
PR AER SIRRE M TRAEREN - (BAEEFHIREE T ERE ALK EIREE TR - SRS AIR I
AR SRR R AV G BRI - SR AR IS R (K - &
AN AT S A R B AR A P U A8 A7 g B Az P (s AR E BNV R M - TERE N IRTAE g
FERRSIRRE FI 2 RENHY
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= HRERRER

AT TR T O BB (SRR HY KIS 45 R B ) 2 BRI « Wi (=B M rT R A B R RS R
I3 T B AT A8 = A DU B R - BRI B @ik ny s a e - MR EE
F 15843 (Kendall’s coefficient of concordance, KCC) JHIE{EHF T3 T 5 & Wk 1Y 58 25 B1HA0
ATREZE 2 [EIRTAH B - W [EV B M s i S I B A S iR 3 E ) K 2 71/ Wang, Song,
Jiang, Zhang, Yu, 2011; Zang,Jiang,Lu,He & Tian, 2004 ) - BEAEW5EHs H &I [E/E Bl A1 23
TEARRE > CEAEEEMITH T 8BS - #1 E B (R - B B~ MR R A= (fITH 38 (Wang,
et a., 2011) - HAnGEREMEIS G B SR DBURSIIRE B ~ IERE - HEBEEAE
FHEE (Frangou, Chitins, Williams, 2004; Li et al., 2009; Narr et al., 2007; Reiss, Abrams, Singer, Ross,
Denckla, 1996; Wilke, Sohn, Byars, Holland, 2003) ; [E]% » ISR B G s N B & 205
Fea RS R AE R A e Ry IEAHR (Navas-Sanchez et al., 2013) « 28/t 9v 45 5 Br B THARRE &
Pam—2 o MR 7 B E RS g Ay G S EUEAHRE (Jung & Haier, 2007) -

AT EER SR - B BLRHSEEHE 2 B R BB - B PR A &I B M B e o3 pr
BEEER R — R AR SRS R 2 H0RE  WHERRFE B 122 R (B (E58
Bl—f NME@BEE MR AR - RIBTHEE R &M 5 oM A58 (Jung & Haier, 2007,
Navas-Sanchez et al., 2013) » AHFE % (E RS & ST EE MRV THEE « ZHEE 7 @I =S M 2 AR R
SR EEAERE - [HE - RIFEESEESARSEEN 6 F M EEEREE EE
BNl ?

EMRESE L ARERR 5 — K& EERE SR EEE MO A E B - i
FeEE (AERFEEA > 2012a) #E{ TR E BB M A4 RSB a2 S by - TS0 S (BT
BB ARSI E SR E S SR me o H A SIS E A EIT D AMEEL (40 ik
o) WEASFAEERS » EEEr2E ARG - 5 ZRELEFEAN (2019) HPNEBEEEESO
EHERSAERE TS SER BB BAE KISk A 618 Ry R & - W6 AEMIEE -
HCE + B oy TR & (8 R — MEAH R T SR B A e R 2 AR R4S SR R S 3R — Ml A\ 7
KA 4 5 T Y B AE SR IEARRE - (HECEEERS - BURETEE B KNS 1 A
EE PR A - DL LR ER SR E B N E RS LR E A EA R - BERERITR
i ge o] R M B ER A R E R E 2 IR R - 5590 > (EEE T PSE S B EE
BAR  HE TFEEREEENMERNE TEFEEREEINERE -

AR

— - HRZHE

AT FeiaE: 16 T MR - Fl0 18 £ 24 5% > “FIFHR R 2091 5% (SD =1.75) f
Thad ;WS 14 (L H 1Y 20 2 24 5% (Mean = 2172 > SD = 0.92) pl A RfZHI4H - Fra 28l
F S R EIIREIEE IR B - BEEE Ry o0 WHEREAEEBEITAT 24 /N2 A R (]
R - AR EAEILEE R T RGNS MEZEG 2 FE - TA2HE BT
AR ZE N B B ISR B & 2 A TSR - E2 BB AR 20 % - RIZAH SO BB N %
BAEEEE - ZEFERSIE SERERADITE B - BRE - RE SRR - [FNFHERE E2
ENTIEE

FrA RSB S T SREEE S B - M5 2 SR S BB B A A B
SR B 2 R S P BN E AR - BRIV mn U BR e pl s B — TR 4] 97 DA
b - 20% B RTsER A EEEE TR A - E MR A - BB A AaRE R - AYEREE



446 B E L B 2§

EE o TR A S TR B R (B > HEn SR B SRAUR R & - BPRREE A
HWEMEZ » BEERE A - RETESZA - VHIGHFE 4 - TlVEHE % - BN EH RS
o NSRBI ER %~ JEER A RFERERFEREEANEREE A -

ZHRIA

(—) BRBEAENERE=[R (WAISIII)

AFELR A T ER e S N T E » AT RS VEE] 89 B © #%
ER BB GELFSEEE (2002) EETMARNYHSURA - BfEE X EREEERER - F 14 E &
= ik s - BERMT - BE - BRPER - FBilr - BPsGT - SORER - FEREHEE - EE
HIRE £~ HAE - [Pt - BEFS - WAIEE - g =T A O - nSsESCE g
HIBAHAR ~ TIEE0IE - RS - sECRS - MEE RS - REEREN I HEE N 89% 98-
BEpE 2 2 1LEVEAIEE S .86 2 .97 « ISR A TEREETIR (WAISR) BRE/EE [FH
FEUE /Y 86 & .94 - AEFREEHZEMIEATE HLIHE2E -

(D) WREFFE

AT HBETIEUE RE G LRSS O PP 3T miiiiiiRE#Ees - B 32
ETEE AR o P S B IRA iR B SR ORI A SR B > W TRF IR AR S EE - A%
EREWIRIES (Resting-state IMRI) £ [EDRz P HEIfp 4 (echo planar imaging sequence) - ## SR8
BTS2 - TR=2000ms» TE = 35ms > slice number = 32 » matrix size=64 x 64 » FA = 84° > FOV =
192 mm > dlicethickness=3mm ; T1 E{&iFE28 - TR=2530ms > TE=3.30ms FA = 7° > matrix
size =256 x 256 > FOV =256 mm > dlice number = 192 > thickness= 1 mm > spatial resolution=1 x 1 x
1mm? -

= RERF

AUFERA—EH—REH AT NER - By > TRERPERERRERAE > I
HSBEFBNEEES - SETEINE - ARG -

B U E AR E T 14 O ER - (FERFELT 120 2 150 778 o fE1T RIEEETRIE -
S EIE IR E 10 78 > FRETTESEME R B SRR G - fRIEERFREIRY 20 S -

M~ EREEE DT

(=) LEEES

W SR S BB IC A N ERSES S B © 5B - JIEHEE - TECE - E
PRI ~ EERPS  sB R - AR BRI 2 Wilarst - WEBIIEEA tig7E s irdin <~ Ry 2

B,

(Z) KISKBE&E#EIT

AWFEERH Statistical parametric mapping ( SPM12) #E{TRESAAGHYRTE IR « & T (EEHSR 2]
ST > FRAMHERRAT 10 RS E 52 - (ELIER T Y 194 BB ZUETTRASRE © BEREISEI L ~ £
JF ~ HiL %R 2.0mm Jz 2.0° 2815 fRIE SPM12 N AR B SE AR 2 B A RS 52 (5 AT
(bR 3x 3x 3mmP[E 4 ; BRI B A B E (band-pass filtered, 0.01-0.08Hz ) LK 431
EBEA L DU SRR A AR B S AR AT, o R IEK (R 1 FE 15 % /] DPABI (data processing &
analysis for [resting-state] brainimaging) ( Yan, Wang, Zuo, & Zang, 2016) #{7534 » sZiEa 45 H
BEREERE (KCC) ARG E RSB E'E 1 (Zangeta., 2004) - /5T ) KCC
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EZEEG 2 RE (AR RPTEBF AR 2 KCC FRIAEHES KCC 4 ETT ReHo [E
AL - WERA 8mm TR S I BIR TR G PR 1E -
(=) &atoth
AR T =T TR B A (8 B S E A 2 Bt - Bt - SRATBIIEEA
g S MO B (B H B A A R IR B TR 5 B 2 2 5 HR O BRATMERA T TR 25
B BLRHS e EA S E M 2 BB © A% - SRS EO T - EHRRE I SR PR R
ELRe B B (B4 BRI A AE RS S S R B M 2 2 5 -

&R

— BIEEEEA—RETERCER

BRECH N BRI NEE RBUR WA AR B Y2 S BB E /KA (p <.001) - O B (B4R E &
EEHPEIEEIE R 134.75 (SD = 4.47 > range 128-142) » i@l i g 8RBy 114.71 (SD =5.44 »
range 100-121) - S5 (BAEAERE S PRI 73 8% © SHoCHE#E (1=4.38 > p<.001) B2 T{FECIE

(t=16.55"p < .001 PEEE = it iddH - AR ESE B R U7 > BOE B (B AHAEHISE4H 4% (t = 4.48-p <.001)
BRI AR (t=3.01 > p < .01) R it At - BASH . > BoH E B e B R (1=11.08 -
IO< 001) ~ FESCERE (1=6.82> p<.001) K fE3EER (1=4.99 - p<.001) HEAEEF ML - &5

ReERAR1-

K1 BIEEENEFHEERRENERGICEESITHER

BHHEE (N=16) FEHIGH (N =14) ¢
P8 v P8 TRtEs

S REERB 134.75 4.47 1471 5.44 11.08*
SEST T 132.44 8.40 114.14 5.86 6.82+
SESCERR 129.13 8.66 11621 7.30 4.38++
TAERE 130.25 10.93 105.43 9.64 6.55%*
&= 131.13 9.93 113.00 9.94 4,99+
IR 127.50 10.75 110.86 9.40 448+~
PETE 127.75 1351 111.50 16.10 3.01*

*p<.0L ** p<.00L.

= EmaXEEERRE 28R 2T

FrA 281512 E R EEAE AT (BA9> r=.71>p<.001) - Af{IZHF 1 (BAS >
r=.61>p<.001)- ZZMfIFHE (r=.64>p<.001) - FHIFHI#E (BA32> r=.50>p<.01) &
REVE M 2R EAERE - HAEREE R R 2 BE 1 -

B 1 7 AMESHESFREMHEEAARE R - AR R - AREE RE -~ Bl &
BRIEVE M 2R AR 52508 T BB R LR -
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K2 FEXRTHARSFEEHEEHENI XSS

MNI (mm)

KA, BA Voxels ” v . r
FEfHIAE R 9 25 -33 45 36 T1%*
FEE 8 23 48 21 45 B1+*
MR 64 -6 -18 21 B4 *
T RIS 32 21 24 39 12 50%

£ : BA = Brodmann area—%ﬁ/gﬁ ;H.QG ; Voxel =& 2 ; MNI = Montreal Neurological Institute standard brain
=S A A (o e AR KRS [
*p<.01.**p<.001

= BIEEREN-REEABERFECER

FEPERIF IR BUE PR 8% - O S R SR R pTiE (BAsS4,6,9) ~ THEEE (BAT)-
#H L (BAL0) ~ {IIFFHE (BAs 24, 31) ~ miflIFHE (BAs24,25) « NHIEH L (BASS, 8,9,10)
AR BAE (BA 22) ~ BEATEE (BA 31) ~ g (BA 7)~ #HE (BA 10) - f§E (BA 13)~
HHNE (BA A7)~ 15 (BAL8) » ZEfIi It ~ (&4 (BA 30) ~ /B354 (BA 19) ~ #irf il (BA
21) ~ dikiE (BA 18) EEARSHIEEEE M - HAERFRR 3 HllE 2 - Lt s RyEIsE /)52
Frla#Re &R (Jung & Haier, 2007) » BEREEE & (BB ) 2 A HL[E MY AN E F s Ry B (AR
A 7‘15%%& E{EUHU?DW@ PRI B E (B A S b o ~ TH R BRI~ ROgRE55
A e B R A B — e AN ]

A5 DA R RE RS A &Ik B B M R T O B (B (RS B — W A E R I B R RS4E g >

M PEHR RS B — R NIV > #EDUREER ) e S B S - SRS > Fas
%ﬁfi {Eéﬁi—ﬂz)\f&ﬁqﬂ BB [E M AR R A~ AR~ A RET I 2 R
IEAHRE - ErEEAERE SRy (P-FIT) ARt Ei{n4HE (Jung & Haier, 2007) - 55— 5T > TEHERR T 5
BT R B % %Zfiﬁfgflﬁ@?fﬁxﬁﬁﬂﬂ’ﬂ rpETE ~ TH EEE 2 R ORI~ mUAOARAE - EA A
B AYRA 2 ~ BERTEE - rhoife e ~ B BSE - BT - BEEE - DURERIRIER B - RAAR
RS -~ FAPE  EREESEE S SEE SN > RS o SR TR A
& (Jdung & Haier, 2007 ) » BUREIEE BELR ) 2 R EI0T AR E I R S AR ~ A2 e
ARETIORTE © SR M P e m ~ TH R - 25 BA ~ OB RESSE - BECP SR - G
BRI GEERE & -

(&g % ﬁﬁﬁiﬁiﬁﬁ““’l‘% EfHREH (Haier, Jung, Yeo, Head, & Alkire, 2004) » FHirpr » i f Bl i
IR A s Ry TEAERE & B ﬁﬁi_ﬁiée\i%%“?ﬁﬁ RRFY R & 35k ( Frangou et al., 2004; Gong et al., 2005;
Pfleiderer et al., 2004; Shaw et a., 2006; Wilke et al., 2003) - [E]HF » EE{HIAY%E o 7 B Ei’%‘”jj?&ﬁ%?[ﬁ[%ﬁ
SRR RORES /e R L [E#E(E (Navas-Sanchez et al., 2013) - JHZESS & {5 H (ERE(EE
HEMIECR M RATT Rl - ot #AEE (BAs 21, 37) Hilfp%E (BAs 18, 19) ﬁﬁfiﬁfﬁwéﬁiﬁ A
FIFHTEZE (BAS7, 39, 40) B & RNE I PAIHEAE + B B IMAIATAEZE (dorsolateral prefrontal
cortex ) (BAs 6,9, 10, 45, 46, 47) FFERFREANE  fef% > HATHIAE (BA 32) BRI THI IE
AGHNHIEAT RO E (Jung & Haier, 2007 ) - 17 FrifE AR HIRAE THAIR S s » Ml A e
T AR g 2 - R EVERRE NI EIR T AE - a5 b?ﬁﬁﬁ%%ﬁ’]ﬁ@ JEER
TS R F ek A R DB 2 F B B AHRE (Frangou et al., 2004) » f2EEAIHZE4E A I
TR
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k3 FEEEHESEAHEAARSEBFEE 2 KRS

KAk BA Voxels < MNIy( mm) - peak t value

Ze R 21 27 -57 -30 0 4.19**
A5 {AIEE E 3 22 48 45 -3 -6 4.44%*
i IEE e 10 52 30 48 0 4.31%*
(A T 7 47 10 48 15 0 3.77*

AR g 10 28 30 54 30 3.94**
ZEfAIEE 1 10 10 -24 54 6 3.49*

S E, 13 15 36 21 21 4.97%*
Ffizss 18 50 12 -84 27 4.43+*
T LR 31 27 18 -54 33 4.77%*
AR 13 -18 -27 12 3.82¢*
AR 32 19 41 21 -45 -6 5.83%*
FER AR 30 21 21 -57 6 4.24%*
AR 25 13 3 6 -9 4.15%*
IR 24 10 -9 30 15 3.72*

ETE e 7 1 30 -63 54 5.02%*
eI L4 7 31 -27 -69 45 4.38%*
AERIERE 18 13 -15 -81 -6 4.34%*
AR E 24 45 -6 0 39 4.01**
AR 31 48 3 -48 27 3.85%*
A AE e 6,89 39 -15 39 24 5.13%*
EAIEE R 6, 10 23 6 72 9 4.21**
=t Ileetaer | 7 19 12 -57 66 4.04**
oA 4,9 45 15 -33 60 4.90%*
S b i 6 1 -30 6 33 3.84%*

2F ¢ BA = Brodmann area =1fi;& {E 2% ; Voxel =§&Z ; MNI = Montreal Neurological Institute standard brain
SSERPARE A o e R RS R -
*p< .01 **p<.001.

HE—RZE - AERDIEHFRED—E A BER » ARS8 EaEEE S EERS R —
REN > &SR SR TEARE ST S - R T FonE P B R e A R L E R AR W 4
HEABEANEESF - 0880 H N ERS ) B S R -

AiR7eHER £ ERE PO 81% > SRS UEE AR - TREE - ST R E s
EEMHEEFEZESN A il AR S sm P —2 (Jung & Haier, 2007 ) » B REIHHE
1BAEN B 4 PR B R RER 2 RS A B Y F R o THRETE ST s L B i (8 B 2 JI I KRS
HE > [FEIRR R A RNV IS ThEE - B RATEHRE IR > (hEFF 2 EIEEITH
BRI -

IR > BB (B AL S B P4 IEARRE - (ERIEEIER—/ES (Kalbfleisch, 2004 ) « AfH5¢
TREERFF LB RN TR SR AT Al - BFE « JURFEBURIIRTE ~ RO g R R o g 1 ~ 42
HESIMIRTEE ~ VBB - EikAE - g R - S - B o H o IR - g i R ARSI R
LSBT TIAE A RA ( Desco et al., 2011 ) ; & FIAFIEERAE B A ( chess cognition ) 1928 {E 7/ #H ( Chen
etal., 2003); Hropiie ~ TH B2 I | 180 sl st A B ( ZREF L A > 20128, Zhou et &l., 2007 ) ;
AR ~ FORT IR B P s S Y B 2 BLAEE TR L (Fangmeler, Knauff, Ruff, & Sloutsky, 2006 ) ;
RS SRR BRI > BEHB SECIBHYENE (Suzuki, Zola-Morgan, Squire, & Amaral,
1993; Wang et al., 2011) : S AL HEIE AR (Wharton et a., 2000) > F,{RIEEHEE S BRI 722
Hpged o WRNBEM: (FFEFREAN > 2012b) o b il SEIRM FEEIE & (B B EHITIIRE ~ #
i~ TYEE01E( Dehaene, Piazza, Pinel, & Cohen, 2003; Desco et al., 2011; Geake & Hansen, 2005; Lee et
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al., 2006; O'Boyle et al., 2005; Prescott et al., 2010; Singh & O'Boyle, 2004) » JR 7 R FH E{BELE T
B REIATRES -

SR

—

AIRFRETR AN EE TEEHN SRR EN — B B A S E N Z2A SIS
fift o GELTHFEEEALE 2012 FEL 2019 SN EIRE B A RIS IE B M 5 E R4S #nV IR
o] DRSO S B AR A — T L S A R B A A B B A R A A A Y HEE R R RE R
FEREEE + 55— 7 HAE RHSGERE MR SREE TIVES SR EEIRE N E A -

BB R T AT R A MmO T IAE - BoHER - I - SUREEX
FSE@IBIREE EN— A - R DERIHEERE TFE R FEENE B E R AR
ETE > MIELE 1Q A E SFEENSF 5 -

PEAN - BREGRRE TR EEEDVEE A RIS - SR iAE E A EAE FERIR - 220

( Storfer, 1990) ~ #E5 HHEELHY - =R A ELEUEEE (Chang & Kuo, 2013; Chang & Kuo, 2019)
RILLAE o AR A B A RRRE M S I I R o A B S R R E LB RS AN
REHBEL « B3R - THEREER (Storfer, 1990) » EEAHE A S BT SE  LEBEE
BHEDRF RFEE SRR IR -

=

AWTFEAE R L DB E R A - aTHERIE T RE RIS Al NEEEEENIR
RELEMERIZ =R (IR > 2012b) - R G WIREAS SR AEITIRRE - BT Je - Bk
WFESE LB R TE 5 - RO RR T i 5 A s A 18 & R L& - ]
e IR i 25 TR R (B AT A R AR

ES PN

FIRFZS ~ SRR~ TR  FAME - MREEIL - BREE ~ MR (2012a) @ S B0 B (BSR4 O R
B A RS A R TR - BUE L B ER 5, » 43( 4 ) 805-832¢ [Kuo, C.-C., Chang, H.-J., Chang, Y.-P,
Chou, K.-H., Lin, Y.-H., Chen, H.-C., & Lin, C.-P. (2012a). Psychological traits and brain
structures of mathematically and scientifically senior high school talented students. Bulletin of
Educational Psychology, 43(4), 805-832.]

FOAFEE ~ MR ~ SRR - FIME ~ Y3525« SREM - MOEEIL (2012b) @ 5 rh B AE TR TR
A BB DR A KNGS S M 172 F 2 W 5E - SR R 22T » 57(2) 25-64<[Kuo, C.-C.,
Lin, C.-P, Chang, H.-J., Chou, K.-H., Tseng, C.-F.-C. Chang, Y.-P, & Lin, Y.-H. (2012b). Sex
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&

differences in brain structure between students talented in math and science and developed peers.
Journal of Research in Education Sciences, 57(2), 25-64.]
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Mathematical and scientific talented (M ST) students are often to thought to those who have high intelligence (1Q).
Recently, many studies evaluating the neurological mechanism underlying mathematical and scientific talent indicate that
certain talents are associated with different brain structures. Furthermore, white matter microstructure is connected
differently in cases of mathematical and scientific talent and intelligence. However, research evaluating the relationship
between MST, 1Q, and gray matter microstructure using the method of regional homogeneity is rare. To addressthis
issue, sixteen MST individuals with average age 20.91 (SD = 1.75) and 14 typically developed undergraduate with average
age 21.72 (SD = 0.92) were recruited to participate this research. Participants were recruited from the Departments of
Science, Electrical and Computer Engineering, Computer Science, Medicine, and Life Science and the Department of
Bio-resources and Agriculture of Taiwanese universities. The participants were assessed intelligence using the Wechsler
Adult Intelligence Scale-lll and a resting-state brain approach. The present study was reviewed and approved by the
Research Ethics Center of Taipel Medical University of Taiwan. All the participants signed an informed consent before the
experiment began. The results demonstrated that for both the MST and control groups, intelligence and regional
homogeneity were positively correlated with the middle frontal gyrus, anterior cingulate, and thalamus. After controlling for
the influence of age and 1Q, the local efficiencies of the frontal, parietal and temporal lobes, cingulate cortex, insula, and
thalamus were higher in the MST group than those in the control group. These results are consistent with portions of
the parieto-frontal integration theory that postulate that math-and science and intelligence work together in some brain
regions, but operate independently in others. The findings of the present study contribute to a further understanding of the

different traits between high IQ and math- and science as well as way to identify differentkinds of talents.

KEY WORDS: Regional homogeneity, I ntelligence, Mathematical and scientific talent,
Resting-state



