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NS BRAE ATES e ¥ v,
3]

—_

(sensation seeking)5-

A THLoewenstein,

I TCHBerlyne, 1954; Collins, Litman, & Spielberger,

2003; Litman & Spielberger, 2004; Loewenstein,

1994). 1 oA 53] AA 2714E Aleol
AYA AEHEAE Fohs BES F713)
7] wjEof|(Litman & Spielberger, 2003) I}&+A
wsh ] wie] Fed BT

A THBerlyne, 1978). ¥t oz} HEAGE
s BaE aren e A9 A5
7] 98 23 sHor FxH1 e I
el 270l vl AH E74olehe ARLE
A 57Y FeAds dRsE 7Y =
gt A Ao] AzE= Althe] WSt whE 2]
5ol 7150 7] fel Algely BAls
& U3} 23TL HUAE 59 ohlE 7]
He AREska sletl, o wW &mApt AlF
ojyf BAlES el ste A 9Al A &
Zeolgt & 4 Sl w2 dAge 2
Fa4jo] o] 2 gl A w74

B
>,
=
=
r {
rJ
jubad
£
it
o,
R
fd
%0,
rr
r U
=
>

- 308 -



g8 5/ AA 2714l A

A TS

e Nﬂ

o, FloI} ok
A7 57140
gk A7)t H-E-o] thChoi, Gilpin, Farkas, &
2001, 1991;
Fiedler & Ullman, 1983; Pierce, Distefan, Kaplan,
& Gilpin, 2005). JhA o2 I 7} BA &
o A4 zr4d] Bd A7E ATHES o
ot
A7 M FAZ el 2
Atk A WAlE Fa 84 o8 fE

2~
T
=
7140 el e FugdE dotie o
=
=5
3

Pierce, Cronan, Conway, & Kaszas,

¥

fr
N

A =

o

T-Eo|t}. Fazio, Herr®} Powell(1992)& Al ﬂ
o] TvEIA Farp B FHo 2

2 4 Fo] IS =4 S thr 3
i Az Al?qoﬂ HUcHS Iezo] 574
< WA i A9 Bn 89E vad
A3, E%Etﬁ% vzl AAsIS W AlE
HHE o 2 7leden ogdte A 49
a9tk ol AuAt AEd g o= A
o] 91L& W A|F] i3 AHE =A A8
W F7)4o] gukelm, AHAls @7]Alo] =

A o 4l A 2L o
!

(Krugman, 1965) 319 y&& © Zo] 7]¢
s | Ao a9l o]ek frAlst
A gsd, oy, 9 FJFH%(ZOOO)O g 2

B, Tl
Sol& feluld 2olst il of 14
o] Eolw Ay AFT Zo| ruAI} AFE

of thg

g 719014 @

29jo] vtk 2wt Fao] Fe

$A ol AFeld Fag 719

st 59 ghFo] o|FolA|A] Al €& o]
gt Aa NS A fEste Fug
e, LHAE TEHCRE AR &
ow FnFIHe HAERA] e Aot} shd

(19982 AR} 37141S w|H oW A
& sta old wEl omt gFol YEhte
2= dolrgitt 1 A €Yl Fao] =

o=

Z9 2HAES Fad o5 s7)4lo]
9, ARHor F¥s oM, 1 B o
g A Azto] WolAlx, Aol et H
= ol 2t wobds WET olAH" &
Hzte] F7)4lo] a1 wrgo] Faid thgt &)

&34 AF 4 Bl G A 9
ATEE A4 7140 nHRY B

v‘i'—OFCﬂ] A 83

ok 2AEY TNE FFAD 5 Yt
Al g Roleh. E7140]

T she] el o xﬂ%oﬂ ek el
] ot = AF 7HEaE] 948 A
ete] LA} T fd FaE oY A

- 309 -



: imx}.ﬂ%ﬂ

o

Avug. 1 A%, anAE T
sﬁ ge Aewae Asde

=

FuAFe Frened g wAst
HFAS AAskE

s
FARE, 2Bt AAE

IOJ
2 R
=2
é_‘::,_‘

0

Zd g Zn7} —0—7} e, sz AnE
Sasks GEo] 245, Bast A o
a2 719 etk ol2ld Az But
Ne fuedeE AuAs 0 B4

o ol

=
raw FEY 5 ES BAFE BAS A
Nep gom Fm Eake 2HAY S gL
g ojujg.

AR B7140] Y AREL A
& AFo] FAE TIEoAl HH, ~2E 3§
dhe HgE 2714l ErhDay, 1982). oA
, Menon¥} Soman(2002)9] A-rollA &
o] od AlFe FaA thel 5714
HE T s BF 2
Ae ARE Aol o,
op7b=tfel] wet 5714 3
2 HQth drkygoz x}
713ke o] AA 23 e
2ol A2 Aol & Qaela ol 5
d ga Ao HHo da 2xm A7
e 5, 424 7S dzaAG
7] Y3t HEE 2

(

Hodo Hn rE
r
fol
N
jubad

o

O{N
E‘Tﬁ 1
o,
g
o

l" O
fot
N

i
g
9
R T
N [
o2 on Mo gy
o R o ML op 10%-‘1‘}43?3

)
:i
(7
Kl

9 AZS 93 ARG gEo 7|7
A AAE dzeta g Fohje AxA
S 7)eolE ARG gFo] i
PEguedo g 57)4< %—%—6‘}

Aol el o ol Puga o
Fol A2 FAA T, AT F714e
3 ool E 9He ki
el gle Zelthad b, WA 2
715 2 5 R
2 Aes ol A

2

T rulo O{N' S rfr R-F

A

A& @EOﬂ /]oH 17]/9,-5 ZZ3) —r«] A
2] Zo] ojw Aol tha] Lolr A}t gt

A ke o] s1gge] ZmAe 14

B7|d B7(%

l

LiR Ee w0y

m

B7HEE Z7|d ojEs

|

AR HE £ 8

1

B B

38 1. 7KEE 2714 ojAUE 2

- 310 -



o] 21X HAHUS: =27 F LAl tE 0] 8|1

(<]
=

=2

4

N

—_—

¥ rlo

b = o do

o
e b
R=Nye:2

_‘4
=
o,

§

¢

o
RN I
4 2 l—é

o

N

==

Momh Mok

d

—_

e o

o fir

>
AC)
=
fole 2,

N

L

N, o> o)

-

dm

E_ﬂlﬂ
e
Ol
)
o X
g_o,mlo

) o
o e S
>

N

—

i

A

o

K
My
oo
L O oy
=
o‘:o 010
fl

fd
oL
o

—

do & L

&

o> R W oo X

oo
9
b
e
folr
N

g Aeld e AT
stk & Aelde 27
Lotr 7] Sl 71582
(functional Magnetic Resonance Imaging: fMRI)”7
We 8T Aot Mu AHE ke T
7)ol Ul Qx| A

rr

X
o

e
o mx 82 & 4 Iy fr o 2

ol

AR em gelg

on TNE F5F A%e deluge o

A7y
AEbiR
q B 9] Qe o2l ol

el

St 16%(FetY 5T, M=234], SD=23)°] 4
Yol 7hstsieh. AR Qs s714le]
TR &

E2 AR AR ARSI olE dlsl
Litman¥} Spielberger(2003)9] 214 w74 A%
o w4ANE Fe AT Fokdth F A
=&l el 53 HolA HA HHG8RE
o =& HAFE 42 AEETS A
s GG ARAD AN ZATE JAE 2
e A F 1470 HGY dolelet A&
AnE HF B ARgsisith

gtk BEY ot EYHA ouE e
F A9 WA o Relz PO AP
oml, 7 P4elB olFE Bake $eleel
8 2t Wolz @A o 3 Uz

G, By AY St e oug o)
FolFe Woluh, ¥ite] Abgo] P2y

EERIE P ESEE
sy gele] ouE sferax

dele el $eus &

(T4
fr ©
L
9
aw
g off
LRl Hz b

o

-?l-l‘
&
i

- 311 -



RS IEIEIPN B PN R il
oz AT ok FeE 44T A T FAap BEIN
MR 29 23 A7 A A ol
243 o], 740 FLANL W) Mg MRl TR U By
o 9L = AeHE WAGL Tol7t 52
4e §A37) AAAle oo 2e NlEe  APAR
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ek @] F AA 374S doZ 4 9lE  Tesla forte MRI Scanner(Oxford OR63)E A}-8-3}
dolwt-S NS n7A Ax = FHT 537 9] o o] FZFAABEBlood Oxygen Level
A, F AR olido] on] g1 Y WolE  Dependent: BOLD) A5 5 =43t & A
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o 2R 28 PETET
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J2 2. fMRI A&AHA
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MRIZ $2 3 A ES MATLAB 6.5Mathworks,
Inc., USA)ZH oA F3 ¥ &= SPMS5(Statistical

g8¢ s / AA 27[de| ey HAHUE:

S7A B LAof TE XH0| Him

Parametric Mapping, 5 version, Wellcome

Department of Cognitive Neurology, London, UK)
2 stk B4 24 29 7 oleld
Agon W4T ZHeAE Folr] 9l
5 ¥ 9RL A2 (eligomenydti, 4B
7 (coregistration)= 3+ F, 7|7HALY] ¥ A
S X F3Hnormalization)3} T SHsmoothing)
S AZAE 9Tk

ARZRE AR B WA Ale)
Zxvoxel: 2.0 x 2.0 x 2.0mm)¥ BOLD 4l%
ohE 7h Az bt ERE F 29y
(contrast image)= AAIsle] ZF AAZA o
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7F AAE RS Wb e dolrh A4 HIA
= fo o G EAY FHS Ak
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frontal gyrus), S o] ZH(inferior frontal gyrus),
Sl “d(posterior cingulate)o] A3 T ¢ THBar,
2003; Greenberg, Rice, Cooper, Cabeza, Rubin, &
LaBar, 2005; Maddock, Garrett, & Bounocore,
2001). ©]9} A I Z(putamen), BFTHglobus
pallidus, AQnsul)® B4 STk B2k}
HEHGTE 714 3 (basal ganglia) S ©]F3L 9
£ QdEe was WY nag sy g
W 243 e Ao oA sdrkBerdse
2000). 714 Tehe B Eolu 43
2o ol Brel wele 99 B ¥ of
Uk 9e PRt Ads ge wae
W) A3 A% A FE WA B
E3tel= 70 o] tH(Tricomi, Delgado, & Fiez,
2009). °l¢k TAll A FFE AU+
$2 st A3 waw
(postcentral gyrus)¥} A7 o] FH(precentral gyrus)
= gk Hded, o] 9989 At
=2 Pzl o3t whgolepd 4 T ¢
53 Bd Ao A9e davt glvh a9
U 7R g0l £5s FHIE v LEHE 949
=3 @ 243 Ao A7 71wl
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Posterior Cingulate
(x,v,z)=(-86, -54, 8)
Voxel-level: pluncor)=0.000
Yoxel-level: z= 3.19

Superior Frontal Gyrus
(=,y,2)=(~-4, 26, 50)
Voxel-level: pluncor)=0.000
Woxel-level: z= 3.70

Inferior Frontal Gyrus
(x,y,z)=(-50, 16, 16)
Vowxel-level: pluncor)=0.000
Yoxel-level: z= 4.20

HElA HPHUS:

o
I
OII
=
=2
i
S
[S)
0
=l

=271y

S v 2489 199 50| B B
sl BHBE Ao, FAFIPT F4A
e L5 BAF 9

FH A Wicker, Keysers, Plailly, Royet, Gallese,

& Rizzolatti, 2003, 1% 3).
sele Ak AA BAGA,

P& o o7 =R

of vlel o wWel 243 d 9

£ I

Putamen

Loyv.z)=(-28, 16, 4)
Vowxel-level: pluncor)=0.000
Yoxel-level: z= 3.61

Globus Pallidus
(ew.2)=(14, -4, -2)
Voxel-level: pluncor)=0.000
Yoxel-level: 2= 3.65

Insula

(w,y,z)=(44, -22, 18)
voxel-level: pluncor)=0.000
Voxel-level: z= 4,05

Insula

v,Z)=(-36, -20, 14)
Yoxel-level: p(uncor)=0.004
Yoxel-level: z= 2,65

Parahippocampal Gyrus
(x,y,z)=(-20, -6, -18)
Voxel-level: pluncor)=0.007
Voxel-level: z= 2.45

Inferior Frontal Gyrus
(%,v,2)=(26, 10, -18)
Voxel-level: pluncor)=0.003
Yoxel-level z= 2.72

T2 4. AAR FI|MEEQEE 208 FI|MEE

(el A A S
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SIMR[SHEIA]: bR} - 2T

X y z Z p
L superior frontal gyrus -4 26 50 3.70 .000™"
L inferior frontal gyrus -50 16 16 4.20 .000™"
gy o
L posterior cingulate -6 -54 8 3.19 .000
o]
1A 2 L putamen -28 -16 4 3.61 .000
R globus pallidus -36 24 16 3.65 000"
L insula 44 -22 16 4.05 000"
o a1 mh L parahippocampal gyrus -20 -6 -18 2.45 .007"
‘l"‘j/] =
At R inferior frontal gyrus 26 10 -18 2.72 .003™
AN AL insula 36 20 14 265 004

*F* <001, #*<.005, *<.01

sttt 2 A} S Fol %}01 g3t = 1999, 19 4).
b o] 949 AA 719e st a9

odd YME =2 o %_“éi} don dHd R E2oE FUME F
o]

9l THMaratos, Dolan, Mortis, Henson, & Rugg,

2001). 1 Hlol] Zet FAek A3 Ay 99 53 o] AA] GAA, o5 =goR
2 53 #A-E Hevis] a7l o] FEHUS wole 222 574
o o

ool waf WS 7l %

I 7199 A=
(parahippocampal  gyrus)7} A3} F 1 ThRici,

Zelkowicz, Nebes, Meltzer, Mintum, & Becker,  frontal cortex)©o] T o] &A1 HUt) o

Medial Frontal Cortex
(%.y,2)=(20,48, 16)

Yoxel-level: z= 2.59

Superior Frontal Gyrus
Tadnrislag, 32, 4k}
vaxel-level: pluncori=0.002
Voxel-level: z= 2,85

Anterior Cingulate Cortex
ezl=l=20 56, 14
Voxel-level: pluncor)=0.003
Yoxel-level: z= 2. 71

a2 5. 9|I:I|:°o§ SI|MEE AAZ ST|MES

ST o] AA] @A)
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Yoxel-level: pluncor)=0.005

g el = 23S

2l (medial



2] 6. QEE20Z FIAEE AAR STAEE

T

Insula

(el A A A

40] EgHE Foinh
o) gese A 4PN oAEA

< H2s] e 947
wEe Jlgol: Ad BAY Jeolr)
(Krain, Wilson, Arbuckle, Castellanos, & Milham,
2006; Breiter, Aharon, Kahneman, Dale, &
Shizgal, 2001, Cohen, Heller, & Ranganath,
2005, 1% 5).

T AR A AN, S =
2 53 A5l ve oF mgow 5
Aol 9 Bel] 243 |d 99& AW ET
olffell = Aol &3t A, o] I

[>

o

2. 97 TICE UM FH-LAAR DU 5

[x,v,2)=(-38, 2, 18)
voxel-level: pluncar)=0.007
Yoxel-level: z= 2,43

s =4 o

& FEHA e g
2 thesh ok AgEe
27 Aol olv] 7|

371410

X y z Z p
R superior frontal gyrus 22 32 46 2.85 002"
B3 dol .
R medial frontal cortex 20 46 16 2.59 .005
A A
L anterior cingulate cortex -20 36 14 2.71 003"
e s .
L insula -38 2 18 2.43 .007
A A

*¥*<.005, *¥*<.01
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The Psychological Mechanism of Epistemic Curiosity:

a comparative study of two curiosity gratification types

Sung, Youngshin Kim, Hackjin Lee, Hyunjin Park, Jeongsun Kim, Heejin Kim, Bokyung

Dept. of Psychology, Korea University

This study examines the psychological and neurological mechanisms of epistemic curiosity by using

functional Magnetic Resonance Imaging (fMRI) combined with survey. We ran a simple word recognition

task, where South Korean subjects were asked to find corresponding South Korean words of North
Korean target words. Our main focus was on the difference between internal (ICG) and external curiosity
gratification (ECG), where correct answers were identified by subjects themselves (ie., ICG), or eluded
subjects therefore later were given by experimenters (i.e, ECG). The fMRI results demonstrated that
greater activity in reward-related brain areas such as putamen and globus pallidus was associated with
ICG compared to ECG conditions, indicating that subjects had positive feelings when they were able to
gratify their curiosity internally based on their own knowledge and through reasoning.  Simultaneously,
brain areas related with memory encoding and retrieval were activated, and this means that ICG
stimulates a voluntary learning. On the other hand, during ECG condition, upon secing correct answers,
subjects showed increased responses in the insula, which seems to indicate their negative subjective feeling

due to their failure of finding correct answers. Subsequent survey using a different group of subjects
revealed that subjects reported higher self-esteem leading to greater positive emotion during ICG vs. ECG
condition, further confirming the aforementioned hypotheses. In the end, theoretical and practical

implications as well as limitations of the present study are discussed in details.

Key words : curiosity, epistemic curiosity, internal curiosity gratification, external curiosity gratification, curiosity

gratification types, psychological mechanism, self-esteem, fMRI
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