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JEH NA2x F5T wio e 23 Wi

I

GEshEe A2 glo] A= qrF el gk MRS F53 7 #ol
H(Seger, 1994). &4&EHEF2 45719 A Al (implicit memory system)2] &
Folel, A=Al 3] w3k 97| ¥ wstol] wet At Ay
(e.g., Dixon, 2000; Verhaeghen, Marcoen, & Goossens, 1993), o+5&- 7] A
A B¢ wstel W& A At 4L Aoz dHA gvk(eg., Hoyer
and Lincourt 1998; Meulemans et al. 1998; Schugens, Daum, Spindler, &
Birbaumer, 1997; Zacks, Hasher, & Li, 2000). &}5-38t52S o)A A el 719
of =gslA] ggom FIS FIA RAEE FolA A< 5
W2l 2= Ehvbolth(Squire & Zola, 1996). 9F&-38hs Alo] H7patsE whiE )=
TdS T3 AARHoE A= Ateolo AU ARAEE F53%H(e.g,
Cleeremans, Destrebecqz, & Boyer, 1998; Frensch, 1998; Jimenez, 2008;
Seger, 1994). o] W 7}t 2= 7 #AA O tis) oA shA] KekA R 7
AE RS AR e S A RE FuA FAY IdE gtd
tHRieckmann & Backman, 2009).

=24 WS AlZF A (Serial Reaction Time Task: SRTT)E Al 220
g3 dETFS SAHsk=Y dE 2o $kth(Nissen & Bullemer, 1987).
of HAA F7tAte= =9 FIHA A S Fetes HES HHE W
a1 AgeA wefoF ok AEa(d, 1-2-1-4-2-3-4-1-3-2-4-3)7} k&

]
= A5, FANE AAEE sAol Ble) wkE AlZko] WX ARk 7}
|

T
i)Y
s
)
Lo
£
&

[e3]
2R

2 AdNtsE fAHe Aoz dEA $th(Frensch & Miner, 1994;
Howard & Howard, 1989). «& ¢, D-B-C-A-C-B-D-C-B7} Hi& 5
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= A¥E2aE BC $2 CB, BD £ DB #9o] tt2 Ao HlaiA o A5
Ues 725 7MY ol & dA4 =4 9 =(FOP, first-order predictive)
AlF 22 sk}, "bA ) o] x4 A o =(SOP, second-order predictive)
Al 29} gk AlA = Gz A (4, A-B-A-D-B-C-D-A-C-

oW Aol w FAFA Helo] e & Atk
N BE A, C, D thgd 27 et gddew o 23
S 2g S5d o, w9l A gEIF BRI B
a8y g5Ee 32 Add HlE] Fo =%t (Curran, 1997, Howard et
al., 2004; Howard, Howard, Dennis, Yankovich, & Vaidya, 2004).

=e ESs F32 dA wdd dAE dErdlt Cherry 9

Stadler(1995)= A& FE3 A FTo2 s 7280 =l 4=
g ARE Hlaskglth o AE BF g5 Tbedt A, v 7]
T TS B =5 dEIEEFS Aoy 12 Tl FFY =9
Hla] A AT =3 SRT #Ale] &g d=e dojd 8 ((of3]) 2 &
A7NAAFAFE o979k Adas Btk AFAE dFo] 944 T
Zrol sk A FESE Aol TS F 5 ki Ak en, o= At
A wbg Hreo) gay 2 719 s Ast fid 5

SRT FA A F29 &

ek Fo4 £45 Ay7] 98 olF HAE AREE ArEol A
HHA. =, Fo7F dESGS 24T F UAEAES AF5TForA GET

Fol F94 47 FHagkA & 4 uE Aolti(eg., Nissen &
Bullemer., 1987; Frensch, Wenke & Runger, 1999; Shanks & Channon,
2002). o1& ©3]7] $l& 71¥€ SRT Aol Fo4 2+5 dHae oF
SRT #A1E AAE% olF5 SRT A= Z+ A3 Alolo] WAL &
27t ANEE, FAAES SRT HAE FA8M & F @ Eol) &
z 5% Aolok @tk WA wa@ SRTY Fo4 8% sl 7449l

Fol4 @77k A7 Aol wek SRT HAle] s o|% SRT 74 A
FRIGo] ASAT, ARH FAo| N EHow FoH o] We
Shthal slH @ S Uk WMol o] F BAE FASUAR wEA Adx
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Keele, 1999; Curran & Keele, 1993).

o|% SRT #A9 g5 wWAYUF dg R 7kA] &
A7 Ay o] olFHAR A& HAaw FoH &
Ao T4l 27 A5 TAHLE AtHAHeg, Curran & Keele,
1993; Nissen & Bulllemer, 1987). @3t sty A A 7F whafar] of &
olg}t= FH(e..g, Cleeremans, 1993; Stadler, 1995), 8}<ro] ofye} 8h o
Fao] Ha] w7 Folgl+= F(Frensch, Lin, & Buchner, 1998;
Frensch, Wenke, & Runger, 1999)¢] 9lt}. Stadler(1995)+ o]z 34| 7F <
Lu = Age 2A3E Wetvha FAs=, A Abolol AAIA QD H
Aol A&FA FAS WA st A5 olHd =S olFHA

=0l
o} 22 3= At Frensch® H55(1999)2 olF HAl+= g5 AHA
=]

o= 9IS FA ZATH gFe xdde dEFS v T
°o]% SRT HAlolA =919 S&ESEFES E4He oz Hdn
(Frensch & Miner, 1994; Nejati et al., 2008). 2&j4 o] SRT I}A 7}

539 FE& Aojof gt 9d 7Y THE 89 b=
Ao A Fo ZA olFojd g

st S A7 AA] WSS (medial temporal lobe) A A 2] ¥
oAE 8= sted, WIS A7 Ao wEd =959 4% SRT #A

=
X
o
oft
r2
-1

do

BN
lo
-
il
N
12

E @ u, AdEu =& UWSFSFH9 243t #FEHAHDennis &
Cabeza, 2010). o]&st A= w=9lo] A9 Ay &y d&Egs A
QRAVIGA A BAAoR FEHTE TheAS AL 719 a7t
A= olF HAZE AHEE A =99 dEITF FHd FUHA ol



g v

rr

Aol e},
1.2. =3¢ A TA 7%

A4 FAG SAT A
7, old W7t Hi A
o= FA FEstn Y
Ht}(Braver, Cohen, & Barch, 2002; Cohen & Servan-Schreiber, 1992;
Dreher & Berman, 2002; Koechlin, Ody, & Kouneiher, 2003; MacDonald,
Cohen, Stenger, & Carter, 2000; 73, 2012). o]g|3 58 & E3] w3}
oA FEHAA AstE = Aoz B B2 ATE2 =9l d2 A4
Qlofl ms] FAAIF AHoAM HHS © Bol wrevs AMES WIAYH
(e.g., Tun, O Kane, & Wingfield, 2002).

AA SA7E w=stol whE A A FEE APt VAV v A=
ATk F, HAo] HE FHEZN ARE A AA AL At AA
A w3le] o3k 7lAgE Aol th(Hasher & Zacks, 1988; Shimamura &
Jurica, 1994, Tun, O'Kane, & Wingﬁeld 2002; Zacks & Hasher, 1997).
olg]gk o]&H w7 ofeff, AA FTAl THE T w=stol wE AdAH
H Sx=E5 Sol7] ST Al=7F AT @Xﬂi AP A+e FAE S
A FA Aol FAE F Uve TteAdS HoFAt(Batsakes &
Fisk, 2000; Karbach & Kray, 2009; Kramer et al., 1995; &<, 2012).
159(2012)8] AFolA =AQEL Aleldd A ~EF A, Eriksend
=47 iﬂrXﬂf‘* FE9eto] o] F3Al, Go/No-Go A, A< s 3A|, 5k}

AS 92 BEF A4 FA ZEaPe FARGG FA JY w9
A% AW A A5 FUol BEALL, A4 FA AAAA
Aol 7h = el Ak

A4 FA )5S AEA AN AolH A, 2EF A, F4A 3
Ash 2e FE F S o GAHD Aol AN AT B
A SAel Rgse AGH 284 e ATl AN, o W P74
A g8 45 BAel A5 Ugl AT Rl Aok



(Simon, 1969). ~E A H7IAES A dojo tisiA 2 ou =
FAlEkaL Qe M-S Ajuwke] gy ol ok (Stroop, 1935). Eriksen? =
B7 HA= BAl He= A=o] Aol A EHE Al ExAS T
FOl & 7| & W&t A o]t (Eriksen & Eriksen, 1974).

A= whE S H *é( ompatibility)2 <1 FA| ZAolA ZATo] A=
N4 MAUSS A¥ste Fa3 Md F stueld. whgo] A= £4
of duivt & & 3}%7} of wel zp=e] AgE s S A o] Eebd
T Ath(Fitts & Posner, 1967). kA A& QX FA| FA|o| A w-&-=F
= A7 dA = A (FH 2d)oll vbg-A= A7 B A G S
H 2)EY §hE S o wmEn & 50|, Alo]d FA|o A &
e ‘" = tie] fEo R whESh] (4
Bl “91E7 A= didl] oz whgsr|(M gy 27)el vl EA]
= 2ES HAllA H7tabe o Qe ‘v
(S 23S, o QdE WM gy 2R o wEA ¢

o] A9 4HUA &I (compatibility effects)7} & A<¢le] vl t
Aol Bra At =209 Aol G AlZA | A7 A A BF
oA Ao Hls] o A YEeEFFTHPick & Proctor, 1999). Lubbe &

Verleger(2002)2] A1 Z+4 Alolwl Ao A HA7xtE 24 9F% T 22
Z 91A e YEtd= Ay Bell tisiA oy 28 HES® whEEjof
b HYH 249 FH 29 WE £R Ao], F Ateld ke =9
o] A% 48ms, S AL 20msE =019 Aol Tyl o] =LA YEbyt
o AREAQl wkg Lo g A4S FASstLE =Y e &£
A7t frestdon, oleidt A= =919 Q1X] FAl 7lEo] Al H
f o =2A AstEAv= AS AALEH
1.3. A FTAS dETF @A

HETFE 7124 g5 Ao dAA, W= =g glo] Ao
U= g5o %3t (Cleermans, Destrebecqz, & Boyer, 1998). WkbH <1 x%]



B A B 4GS AT BHow AhoAu, o: A
54 4ol wals £48 7HE Aow AR $rieg, Norman &

Shallice, 1986; Posner & Snyder, 1975). #Zol& A 54 A3 od&
et 7 QX A dHEud=
¥ Ao F LA F oA Ao A
A5} tHDeroost & Soetens, 2006; Koch,
& Soetens, 2012).
A FAA 2ol

-
¥ S

Ea =
B R T
2 ojgA dudE F 3l
2007; Deroost, Vandenbossche, Zeischka, Coomans,

Deroost$} Soetens(2006)9] A+ A|H L &0l
o8 FHE F Atk AL melFET o
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SHA YEldti(e.g., Salthouse

Rnoz Helth(Deroost et al.,
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A7l A

2.1.

3, 12 ol el

1841 o]/ 354 o]

Ho

!
Tor
K
B!
Mo

0

6

_—

—_—

ol

il

)

R

B

)

B
o

bo =715l eh

Fel Rz 74

= =9 gt

K
o8

x D 7 A
Nordstrom,

&

Multhaup,

Christensen,

1

1=}
W

(

=z
LN

v} A 7]

el

e

F A

N
e

m

AT

)

Voss, 1991)& A A

ujr

ol
wa

Kn
B

od

4

H

o/
ﬂ_AIO
o]

TE

b

17

17

¢+

N2
2]

66.76
(5.25)

2253
(4.37)

ol(d)

12:5

14:3

E (o))

0.074

13.53
(2.62)

13.47
(1.94)

36.30
-1.95
(6.78)

40.59
(6.05)

K-WAIS ©]3

36.299
—8.94
(5.76)

40.59
(8.29)

K-WAIS E957]

* p<.05



2.2.1. A43d #A
& 29k A7t A (Serial Reaction Time Task, SRTT)

ul e AA7E ASFE 223" kel X g 24 Ak yH] oF
35cm, =] ¢F 25cmeolth 3 JHe] H(AE Smm)O] v g2 & e
BAF 7kl YA g™ 1), B A= GFoA SEHROSE 194
45 T3t FUAES 71RE=9 V), B, N, M ?]f—— ALg3Fe], 1A 4o
dFets AAE FEES A ]H‘“E‘r(l"/] 2). 137 2& dE9 FA9 A
A=, 37 4= 08
Zh 1A e sdete HES HUE w21 A g3t
t}.

ZF g A9 e 24 250 wEt ddsAY, dAS AEAE W
2 AAjEn, A A7 whgE @ w7k Xﬂ/‘]fﬂ‘:‘r. e 2

7 o

300ms o] %ol AAEC 2= I+ A

Ag AT dle e & 71 ATelA x}% Aol HA L =
200ms 3 2.t (e.g., Shanks & Channon, 2002), =21 oz 3 H& 1L
Hall A= F A AIRE AR A T 5 Alold F WY A=
Alzrol AAlE k. vl 7He] el BT X 7\}511 | &% Whg& HFaL A
TS FAdtes AAEer 6000ms &< W& oAl Fevh st 7k

dl 3000ms &<t agxol A o] F *16301 Al 2 o,

_10_



I8 1. SRT ZHA[e] X5 HM Al

s 3000ms
Self-paced
[ ]
300ms
[ I Tel ]
J% 2. SRT otA 2| Xt=F-dt3 X[ o

LI T Te]
[ Te[ T ]

Age]  A8" AlE2aE Curran(1997)¢]  AlAI$E Second-order
predictive(SOP) A8~ (A-B-A-D-B-C-D-A-C-B-D-C)°]t}. SOP A]#
Zo A 7 AFL e o' Aok Holo us 3l W o]
first-order—predictive(FOP) A 2ol A & A=(of], A) vl E]é] 2}
(e, D)ol & &&o] o Eu. webs SOP AA2=9 4% & t 5143
e AEzeta & 4 glom, oY RS ATECNA g4 MY
A2 371 fste] SOP AE2E AFEStAtH(e.g., Frensch & Miner,
1994; Howard & Howard, 1989; Shanks & Channon, 2002; Dennis &
Cabeza, 2010; Rieckmann, Fisher, Backmann, 2010). o] <d-oA] Al
228 3-1-3-2-1-4-2-3-4-1-2-49] =M =2 AA ).

SRT #HAlell= & 97he] EF0] don, 7z 52 9670 Algos +
FAETHE 2). 3 HA E52 Y AdolH, 1 o]Fo= Al AVE whE

HJIO ot U

_11_



Hoj Al BhsFo]l o]FojXnh ZF EF AHA g Ho| Fe dd
Ad2=g x5k oj2#  JiYdel @ o]FAALEE ATt
(Bischoff-Grethe, Goedert, Willingham, & Grafton, 2004). =, 2°14 6%
E59 A& 12438 Y5 1241382 dgstA AAEY. 789 &5

= 7l

Zy7y WG AlE 2 Algubo R o] Fojx] QITH(iE 2). o] F &4 Al
= A4 mRIbA E(e.g, Curran & Keele, 1993; Shanks & Channon,
2002), Al ShF o] WY EEo] AAFHYS wf, Tof AHI F A|H

s B Hlastel JAFot e I} oY ehAEA Frhah

# 2. SRT MAo 58 74
5 1 2 3 4 5 6 7 8 9
s A AT L A 2 A 2 A 2 AW 2 AJE A WY A EA

F.oWd: ;W 9670 A&, AlEA AEA 12418 x 8 8 Al 1 W A2A )+ A A

(727 )+ A (124] )

ZHd &2 A 7+ A (Interference Serial Reaction Time Task:

iSRTT)

SAsh wg 9A7 QAGA = =AML DI AFAA G} WA
AR e 2AFS el 129 SR HolA AN IHHES
Ao Qo galAE /1 SRT #hash SAsHl wrgsha, Wi Ao o)
Ae Aze e AL ANNWET 5 A4 e fo] vew 2
o gH9 MES FEI, W fo] o 99 QX HYs 1
Eg wejop @k wep WAl gabel Wik o] vhew A WA us
912 2 i

s
hied
wn
=
—
B=)
2
9,
>,
rlr
Ko,
>,
o
oy
ot
>,
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)
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e
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F< AFA Hbgdd 7]xste] o] Fo]x]7] ol (Willingham, 1999;
Bischoff-Grethe et al., 2004), A1 22 A A= A=o] o} HE--o] 7] %3}
of o]Fofxtt. F FIAES TET A2 sEste AAE v
o= t‘i%é}ﬂl et

ZT 6712 EFoA dEH AAx EFo] AAFM(E 3), SRT A<
w7 A 2 7—} %%% 9670l Aoz ofFo|xitt Al BEFAE 12
el Alds 8 wHESHA Aok M4 s dn] AAE Fote] xS
Rom, AL A3 Wt o] 219 H &R AAEH. HA7kA= A AlF)
Aol AE 9674 /\]f‘goi o] Folxl AFHAE AlWste] Faq WAS 9T
i FAe] Fog A T EF Abolo] 3 w9 A= Algho] AAH
e Ak SRTerxﬂsz} FF7EAI 2= 6000msol W 1= A13E o] % 3000ms
o] Aol AAEIL 2= AATE A ZFE

_4

_4

H# 3. MY SRT Aol =5 +4

=5 10 11 12 13 14 15

A= A" Addd AR s AR Y A

. A 9678 Ald, AT 9670 Al (Al 2 12419 x 8 %)

8 3. ZHYSRT oM el A=-HE 2| o

. ade] siek 42 HAFolME w3k do A H

_13_



A9 FA

A7) 15904, S EE 1024476801 AT, E-prime 2.0 #H o= 4
2a9e AFstn Asgith 4TS LCD RUHE B3 A4
tes s @
Fe e 2gast Faoslvel g 598 % kel Ex Agel

&
&3l A

2 “111 0
w
2
D)
o

> i
L
o
_\|\1_,
N
1o
X
AC)
rlr
12
o))
S
r__):"
ful
=
a
il
do
X
ol

o
N
Jus) -1
ol
ol
22
o
e
o
=2
o
N
N
ax
o
fr
rO
i
)
offt
e
ot
N
f
[
i
)Y
Do

[
£-3} tH(Seger, 1997; Rieckmann et al, 2010). A& & A|lg~E
H SRTHA ] that AiEoln, F2 Qo 3t = Nes 12+ NY
2 2 bR R = AEAE =40 230 Fololdl=

54 BFor FAH o] YTHI 2),
2.2.2. A7 A AAL

35715 AAF

Grooved Pegboard(Matthews & Klove, 1964): A= w3 £9 %
sHY £F S5 FA4ste Arlolth FAS AR AT 25 7H
25719 FHom FAE 5 HEe o] v 719 golof st 5
A4 (pegs)®E ol FoA Ant. FHAE 55 dHE &5 AT wE
719 gojok gt} FAIERY A FEA FES ARESY BRE THd =
& dAE ¥e ARbe A $AEY S HE £x5(0=-35) %2

< 2!
A& (r=-.62; Schear & Sato, 1989)¥ A#S ®Hom FoH(TMT-B),

_14_



A 72y 4% (Digit Symbol) 2 H|Ao]Hd FE(Block Reasoning) %= <F3He]
3 A%)E B A (Schear & Sato, 1989).

24719 AA}

A+ (Digit Span, DSP): DSP+ Korean Wechsler Adult Intelligence
Scales-IV(K-WAIS-1V; skl A8, vbgul, 2314, &4, 2012)9
Aojd 2HAL T stdeln. oA vtE mekstrld s AARAE o+
ddo AE FAdT AR 7|soF b oA AFE wEstrld =
AARAZE ¢oj d™e] s=ats Ao =®m 7|Ysjof dvh exE AARY

|

A el gaar] HAs ANEA Stk £ ve geer) s

ob7lsk53 719, 99, F 53} AAA Ay FAHS £33 At oA
A=z wekstrl= 2AF71e, ARl Wy A 22 aga AlEHE
AAeE 233l JtH(Groth-Marnat, 2003; Reynolds, 1997).

7132  HAHSymbol Span, SSP): SSP: Korean Wechsler Adult
Memory Scales-1V; <, AA &, 33y, e 343 2012)9 427
A T StUE AdojslE A = 7|EE ARESte] Al #Y 719 S Ut

ek Al ddel 4 J1s5e] ddd HolAE 527 HE
7, 02 ool ANHE g AdA Fol oA Al AN AAH 2
3R AR D2 Ak /5% QA e Sl agd AT
Al F144 A8 ol 52% 48T Baddeley(2000)9] %
ol A, ozle FY AL Adsh: AdH AAANEZ e

(Wechsler, 2009)

Z] 2F

Eﬂ
- =1,
A4 A 9, o] #AS F¥e= AW VlsS LT A } | THRuff,
= A

54 wER Foix= /e H T F O oldE sk

f
o



A A7 1R 5L A2 g R e B AFd i A eA
Aol Wt 4 Aol ThE 5o HATE Ark 7 FHAlel 3 (GxT
g)shel zho] FolAth 7t FAnih AEF AR e ke el w
B o5 47b AR Atk w9 oRue A5 A4 A5E oF Aew
i Aolw, ol AY mgdel w7t A

o] 34 HAAHWord Fluency Test; #& <, 2001): o] 34 AA}
£ Benton(1968)9] HAAFS =] A Ao 9hA A3 HAFRZ 'A To’ '
o] Al HA= /\]XLOV‘ dol S 18 Fob Wol wele Alolt dol %

q AE QA4 F943 Feld g2ol Fasue By % oEel
Fe Qo] gAllTh £YATL Wi dole] A4 R R e F7} A4
s},

71222 7](Coding) &= Korean Wechsler Adult Intelligence
Scales-IV(K-WAIS-1V; =€l 71x]8], vkgnl), 3o, 43 2012)9
A& 2AA T stUE, FHAE 7SR E ol &sto, Azl A W

o &xtel AA oW 71EE A 1ol s} o] A7AE HE&md Y

sto] @712 Az 7199, sk oY, AAwE Sx A4 A7 5, A
Zb-% 8 od, A4 '?A 59 A4 F44, 799, JAFY, §
7] & A4S =3 A4A AdAdA-YTHY F5d AsE Tl
&S = 4 AWK Groth-Marnat, 2003; Kaufman & Lichtenberger, 1999;
2006)

43719 AA

o] A g (Verbal Paired Associate, VPA): ©] ZAli= Korean Wechsler
Adult Memory Scales-1V; 4, 7R3, w3, e 43 2012)
o] 2 T StUE, 73, A, AJJA R o] FolA Utk =74
342 14719 dojS A&EA BEels & AARAE 7 dojde] A o



ol A FHAI AX oM UriA ol 2 Jlofa Ut BAR F 4

J

f
I
e
ﬁ/

1
o
fru
2
rJ

t]zF¢l (Design, DE): ©] 7 A= Korean Wechsler Adult Memory
Scales-1V; HZ 9, 1248, 3w, e 7443 2012)2 2481 A & 8
U=z, 7 oA At A1z A=l gigk 33k 719 sES H ot

ek AAbe S48, AdE, AQHAR A E Y, F243] el A

FAAE Tl AABel 4~870e] ol WAHe] = HolAF 1027
B3 Ae ¥ oldel B AT pe aye AR A AAd o}
of @tk A £ ZAFY WA oF 208 F AN, FA4E 57
A0 kg FolAE J1els] Axge] wMdstEE @k A HAl
Ae AAR 29 F 274 272004 59 A5 et 97 Qs
T oage A

MMz HAHColor Trails Test, CTT; D’Elia, Satz, Uchiyama, &
White, 1996): CTT+= CTT1¥ CTT2=2 FA4EHo A& HAAZ CTT1S
Folg, =A% ANAdEAsY fEesds 288 s+ d vlE, CTT2+
of ¢} Tl QAAA FEACl FVE Q7= UATA AAolH(Strauss,

Sherman, & Spreen, 2006). CTT1& 1538 257149 A7 T4+ 3%

B9 obel, A4z A 9 ok H3 gy olE wAUR wEn JF
3 AAete Talolth CTT2E 1538 57449 SA7t REAT weha)
Aol Z+7F st A9, £atE SAUR ddstE A2S Wdel vt

-1
WA dAs= FA ot CTT1Y CTT2A4 F8 SAHAXE AAE d=

et EZEA A= AR

_17_



rg
hied

T8 2EF Ad-dof@AKStroop Color and Word Test;
ukvl 5= 2007, Golden, 1978): 2~E & AA-tho] HAL: A &=
of F1 F#A ol AEstE WES AT 7 A= A EA
7}eli= Eo]th(Strauss, Sherman, & Spreen, 2006). ©] A=
A, AAEE A, Ad-do] TP AAR A U @] ¢

Ao E dE M olF T8, 25, IqHHE Hv= A
A W A w7, 25, gy Ao R QiE XXXX'e] MAdE
Aol ot Ag-tto] A A= ol FAlska, wolrt

b= HAlolth 72 A= & ol Xl 100714 dom, A

ol A}

41 e

off R >
il

o
o n2

il

NS
— o
)

[40
r £ of

e L e e of

A A A

3t =2 v F 7} 7 A}-2(Korean Dementia Rating Test-2, KDRS-2; %19,
2011): K-DRS+ DRS(Mattiex, 1983)5 =ul =<1 Aol AgstA 474
sto]  EFstet Av) HUlEEAFARY, "49dE, vhds], & 93
1998), TS AEFe AMAHAA KDRS-27F FHt SHFHJATHA DA,
2011). "AAb= 59, #e7ls, Adsh 74, 719 7S SAske 5719
o]A k. K-DRS® FH2 AujE 4dst =
=2 97 A8 (Freedman, 1994; Shay et al, 1991), =
A=l dit AF 7l5E Brheks dolx AbgEt K-DRS= =3 3t
o] A A4 el 4 AH(Mnin-Mental State Examination-Korean, @83 & ¥l
3 1989)9F froldt AEe Holw(r=.82, p<.0l), FAHAGI X vz}
THY FF AolE Kol 2 BEEIF FJAHJAHHIG &, 1998). 25
A AA-AAA AE R 96, A F AlFE =s 990] Tt

_18_
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°o]-&

[e)

=
(A= ) R

°

o} 7

AAAYHAAS] 8 A5+ SPSS 15.0 for Win

#7HA ] Q5

1

7~1

)
=
St AT

°

23. A5 A7 BA
bol 14

o

~

W

~H

el

)

—
fite)

Y Wz

ks

=
= A

2 (repeated

)=}
RS

W ThA o] P o] B(SRT A, 7+4 SRT Al

SRT whAlel Sl A A5~

NJo
pul

B

el

measure ANOVA)

bl o,
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4 3

A JA 3

3.1.

3.1.1. SRT # A

™

)

4r
olo
T

\.—_mﬂo

A ol A

A &)
hm=4

o Al A]

=
=

sAe] wpA A 2

7=

2

D

5349

oF
)

Fiet. SRT Aol A

S

il

790ms ©]d)2 Aol A AL H AT

o .
, A ALl

2300ms

(0.003%, Ratcliff, 1993).

ol t(16) =
o &

A

3

S
T

3
154

s

1oy, =21 «(16) = 2.75, p = .014;

o= HA
% 4).

A

)
o)
oF

7

= )
T

3

bl

g4

YA o] A3 g3 (Transfer effects)

d

S

dgo =

1

A 91 220l 4

=
L]

749, p < .001(

-
1

7 =Eien, o

)

Wr
gl

TH

o

Ao, =20 t(16) = -3.03, p

= H

Ao

ol
e

—
fite)

o] A5l

35

g

FelatA %

IR A w4

9]
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O 4, SRT & ZHd SRT Mol =5 ¢ #

0l
1

1100

1000

000 e MO I\

800

700 l

e N e P VA YN

500 i
400 ¢

300 Vi et e tagt’ Treige et e
200

1k olorz

R R*S*R*R*S+*R+R*S+*R*R*S«R*R+S«R+* S R S R iR iS iS iR iR
T R=HE 9641 d), S=AIA296A13), Re=&S P24 ), S+=82 AU (T249),

iR=7F4 :WH (964 &), iS=74 A1A2=(96A ). ¥H& & ==msec.

4, oln e Mol Rletel SRT b 3
w9l e Al

e 96.83 98.35 - 94.94 96.82 o
= = - -
¢ ° (2.71) (2.32) (3.11) (1.81)
635.87 600.35 365.35 3235
+-8-A] 7H(ms) 2,75+ 7,49
©9921)  (105.32) 41.07) (3147

SRT 4] o] ¥, #A7bAH: 74 SRT #AZ Adsl feh 4 SRT
S s}

HANA = A H5T ALl e G5 shspol HA A&l

7be @A Brbgid 19 49 iRGHAE) I iISTHAAAI A ) &5

_21_



SRT A<

)

ol A A<l

FpA o] REZA|ZE

: 1130ms ©]

41 5h¢l o,

shel

J

<
i)

b

AO

—_—

o

%0

A

’

¥

AO

2730ms ©]

JK

F 1 tH0.003%, Ratliff, 1993).

°

L o=

%

4

il

1 t(16) = 327, p = .005(3F

o
1l

A

A
E

t(16) = 2.20, p = .043;

10, p = 92;

t(16) =

ol

I
5

% 5).

2

Uz

A

TR

X

t(16) = -1.62, p = .12 (

7H3 SRT ¥A 9

o

t(16) = 3.75, p = .002.

-

Al el

[e)

L

| 2] SRT ZHH| %8

Ak, =<1 «(16) = 4.03, p = .001; &

o/
ﬂ_AIO
o]

TE

K&

0

H

7

!

3.2

(iS)
9618
461.92
(12.08)

(iR)
.9547
474.34

_22_

iS)
9747
(.02478)
855.68

(R)
9753
(.02154)

=5 (%)

xp<.0b, *xp<.01



17} obyl

A

1

I

HA 73

-

1

-
1

=

T

b

17

=
pzs

=

FHA N
74 SRT A ol

A,
A =

iy
el

%

A A B gk

-

1

7FA]

=

=

i3} ol | 77

3

3} ¥

RRAUEY

3|
pud

Al 9]

Bz o
=5

A

: 2730ms ©]7, A9l

A

I FLdsHA A SRT A €

S|
~

i)
T

oH

w3,

&t At

o

11300ms ©]
Fa 7t

Al A

1]

°

st 19 40] 7H4 SRT
wpeh T

o

g

=
T

KeX
=

=~

2
o, F(1, 32) = 222537, p < .001.

}

0]
yul

2 x 2 x 2 ANOVA &
g o

-
1

5t

°

JRi=S

o~
T
Eal

il

{
G

14

o

o e

}

0]
pul

B FQA, 32) =

Faoh, F(1, 32) = 11.521, p = .002.

°

o],

=
AA -

1)
HAao, F(1, 32) = 83.144, p < .001.

.001.

el Fassh e
o] aFEE A o 2A Uedts AL oy

1

13.085, p =
7%

3|
~

il

ra
o

o
Nlo

Aoln}, F(1, 32) = .380, p = 542.

et A FRuTHTH ).

AN
Ny
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o] F&#7} i ad 5). A

ks

<ol e, FA, 32) =

9.07, p = .005.

I

X

W
o
ize)

o)
~

Wr
gl

G

(1, 32) = 6.335 p = .017.

| 5. 2k SRT A 2

=
=

a

1200

100 4rq

Fl il r
o0 il 20 i
£ 20 T 20
| ﬂ | .C | J |
o o Hivox B
L 4 U
.F . .
BN NN
\ i e
é
\ o ®
o o (] = o (] o o >
o o (=] = o o (a) o =
! o D [oo] M~ [de] (e} =F o

iR

iR

iS

iS

iR

iR

msec.
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g =L v o X w oo oo olo|oo
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o0 A 2030 . < oS ofF n | R R
L I Q= B KK
ol Z o N T P 5% 3% =% WE m._ ¥
a7 - 5 T A~ G S A1
= 2 W o S me¥m N g B BT
= _wﬁ wm X 71_ _~ M X’ - | T
= = INNT L o A 3
— - wm o, Do = T g I N |
- ; % e ETiefin
%z N\ i = A ) ki !
- < m_u 2 T wn ‘ﬂl ,_IJI ' LQ T K __
X e & = Vo F o
| B|A) o 3 i o B < b
™ = iy Y - < 1ol [E] yu
< & ¢ wOR oo Ty e
s} B 3 = o o o & . . —_ ~= NI M._A.II o
S BEEEEBRBE T N mﬂ&ﬁﬂ_o%mx,m 5 o8
M 31000 4riH . — N ,mm BT S WD T o~ e B tof
X o L I S

_25_



B4 A3, 3l §8(SRTIHA, H4 SRT 2Dl FE347h fol sk
tp < 00D, AHPRES 49, wmel)e] FrIe felad Warhp
08D, FEF He, A 33 AUYY A FEAGo] folsyrhs
Aol F(1, 32) = 593, p = .021. F7F &2XolA, SRT A9 g5
AL Aol =uu FolstA #Y, F(, 32) = 560, p = .024. ¥
M OSRT s T gw 19 SugsE fo% Aot flE Aow
Helth F(, 32)= . 041, p = 906. =, a2 A o
Aol @A SRT HANA @A vhebateh wHel, 94 FA 14
of #IHHUS W FHA AR Y Y JEE T
7 QATHIY 6),
A NS SRS
e
005), A FRH QAT ko] HEAGE foleA @skeh, U, 32)
=167, p = 205(19 7).

.

g 7. SRT zhA 2 ZHM SRT ofd st&ed s REh 2 M52
7 mol
6 I n4el
1
5
sy
o)
=
ga
=N
2 |
1 7 r
0 |
SRTT 2 SRTT
F.0x e FHe £+ ¥F 904 YES 7 3A d g A
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| peanedl
9 SRTT

SRTT

a2 8. SRT ZhA| et ZHY SRT ZtA 2f

o e
= _ % B
= T i
ey N e ol
™ N o ENT
W O o
i e ok T
ot H =
.@u M _ﬁo —_— OL
~ ol o B AT T
® AN E oo
o E )
7 B g F
8 i R
o o o
= = y oy oo e
TE A S
7 O
N A dﬂ 1;O B ‘%O_M NG ~ e
N R S A A
i = — N T o= oM < N
= N X =g 2
D J— l_ﬁU o o - X
of alf X ‘m My ©w 11 \Vi -
T o =0 S
Mo Et o T o 1
"o ey =3 oW T =%
TR = NxK &%
B = W H g m
o w A+ 3 ONE N BE AR
WA __ o o T
T o3 L¢ _ | &m
ar AR K W oM o R
-~ X ,T,Vl 3 o) B . & X
52 iy O
o & o\ o\ N < °
NF ol o o R o

11°

1

&l

; 1_'_”

LF

22

= Aot

1

=

o] U

al
_27_



6 ol A2 Mol meke| MAMe|[HA g sl 2 EFEHEX
=2l (n=17) A2 42l (n=17)
39 A

M SD M SD
+E71% GP 179.82 47.76 131.06 17.26
A& = Coding 59.24 13.96 102.65 15.79
SSP 16.24 3.94 27.71 3.58
241719 DS F 9.59 2.24 13.29 1.83
DS B 741 1.42 11.82 2.65
RFF 68.47 20.25 123.59 27.11

#9715
WF 29.24 9.52 48.59 11.00
VPA1 23.12 10.93 46.53 9.58
VPA2 36.29 2.46 39.88 0.49
A3}7]o VPArecog 58.29 11.32 86.06 10.31
DE1 58.29 11.32 86.06 10.31
DE2 47.00 755 75.00 12.78
CTT1 60.83 17.52 23.24 6.56
CTT2 124.41 30.53 49.18 8.60
Q1A EA Stroop W 79.24 12.27 96.41 10.32
Stroop C 54.35 10.81 78.76 9.00
Stroop CW 31.53 8.60 56.12 7.85

. GP=Grooved Pegboard, Coding=7]%.2%7], SSP=7|& % DS_F=3A% n}Z2]$-7], DS_B=5#}
%7137, VPA2=3o1df 7|

Z AR 9197], RFF=Ruff figural fluency 7AA}, VPAl=g¢to]d g}
A3], VPArecog=wtoldd g A1¢l, DEl1=tj#<l

trails test 1 ¥+ (%), CTT2=color trails test 2 ®&

S -
o5k

1

=7+ 3|4

DE2-t] 7<)

-

Et

2 A3 4 CTTl=color
%(%), Stroop W=2EF o] ¥y

W<, Stroop C=2E& A7 W9 i, Stroop CW=2EF tho]-472 ¢}7] 7§, Stroop int=2

EF AR
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dH 7] 9

=
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A4

Grooved Pegboard®]

SRT Aol A

30
i~

M
i
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H

-
1

3

g

=Z
=

el
Jjo

o
o
|

{
Tor

il

P L

-
1

& 243

ar

.29
54 Z vlze)

_F

17

0k
%, DS

71 &

67
NEEE
A

7], SSP

LS

.29

603k k3
e
63w

:7]3;
Ruff figural fluency ZAF, VPAl=

664
58
B0
50

30
— 25) —

66
NGEE
NGEE
NGEE
T2
Aok
7], RFF

[e]

69
T
T8k
N
NAEEE

Al
°

903k
Grooved Pegboard, Coding

A=z 9

— 52k
- 55k
-33
-.35%
— A2
-33
— AT

2

VPA2=do]dq A3

DS_B=s2

GP

DS_B

*p<.05, *xp<.01, GP
71,

o719k AFE 257

gkth(all ps > .05).

2. Coding
3. SSP
4. DS_F
6. RFF
7. VPA1
8. VPA2

1

5
=

T
[e]

5
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CTT 2014 o =LA yetseh(z

[e]
& 49
o

A

3

S
T

3
154

A
E

=
L]

-

1

St

°

a7

staivk 24 A3, CTT Al g AIZke] 43

[}
[

=

1

o

TS Hla
o™ (ps < .001), A

g

°

|

WA F+8(CTT2 > CTTDH

Al o

3

sk, F(1, 32) = 33.963, p < .001.

Fol= 1A FA 7]

A

o]

J o
5 ST
o

AAEA 7]
£

R

o]
% 8.

o

3

[e)

3.2.3. ¥4 SRT #A 374 AAFA7 =5
7}
-

LS I S S w3
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\ol r V oﬁ q\a N Ao Vi
I S B~ S < X0
olo m\uu X % - = m
~ H oor B ol ~
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A

_30_

068, p < .795.



1 2 Z Atoi| A

A
(i)

Al
alil

ER)
140

a

T S S o B VARl B
THOB W g B :%%ﬁo
2 I A e

oo o T B M T dx ~ %m0
%%W%Sﬂz%@ W B o
T oy o W A gy g 4 T R
TR HEFTH T kT
JJo B O K oo X = =
e ‘mﬂ L ,_H,ViL ‘Nv_ﬂ ﬂ O_E vl
~ oy <W AT ﬂﬂ ﬂw_ T~ rn_ T X

—_— 71_ Y X X J ‘Iﬂ %) ‘I,Vl‘._
T T S R
EO yAM X ,IrL —_— © yAO _foﬁl
P T T T wm P T W _
B L B ITC " o
o ol X 63 EN W o=
e o B A wEeT
—_ o ;Iryl K = En_ — si Ewm T o ¥ ﬂ
1 T 2EEIEETYY Ssey
% " ﬂﬂﬂﬂﬂ%gﬁ o F B U
ol ol & oy N oo qr T o To B 4r
H = o B G ot o F
. @ R % —~ T oAy W N
|| R A I W S R G
o X N b e X oo oF XYW E N oy PG
= O..M L.U N ‘m o ﬁo N ‘mo ‘:L o ;AU I
o N 2} p— o " H oA, B < ~ o p
B Ao PG - o UGS oM o
N w02 OF = K oKD D
+ N = & 50 o o0 X T pyl S
o 3 = B o Ao g o =y oo |
= o wON 2 ™ o | = 0o 2
3 _ B oAn o 8 "N W NN T o Y
s x ogafs izl lBT o TEk
| muﬂﬂ o Ao R AN _zn_ wm W Eﬂo T ook

~ 1) 5

cg8888° x T wLTPgExap TXHFET<
10047 LH (k) o o NR o W T Mo W ox 2 o o
N H ~ K of X T S = o o

1

1_7!

: 1'.]'| (s

[,

A -

17, Stroop CW r=.37,

FTHCTT 2 r=34, p
— 31 —

A1)

=<

34 o

°

g

[e]
Stroop int r=.40, p

T

gzAe ol
15;

p



FA|

il
—

Ak

A82x

IX|SH 7|52l
), Stroop CW

o
[

(%

B

-.392

-.338
311

533
color trails test 2 Wh&

#p<.05, CTT2

1. CTT2
2. Stroop CW
3. Stroop int

=
T

=
1o

-2 H
&+ z M
M K
< . e
hu ) 3 N .
i - [l :
bl w|
”-An * * ¢ 2 A_
. 9 | 1
.n_wo * e .n_wo . . .
__On_ . | o M_a __On_ .
i . P { 1.
{1 ot {1 .
__oﬁ ) __oﬁ .
or . oo
ol ol
o 3 s
"5 g g 8 8 ° _
w8 =S W2 8 8 8 R 22
M CTT2 (310047 H) M < ul NI

_32_

100



N
A

c

—_—

0

EEE

]

3.3. FAA S o

fofzbe] <&

+

S
&

102

At

B
ey

e

o

alg

§ ool ARt

ME o ®2 FE A U3

1
j=4

299)7F 33 ]

el

3

ANA AAZR H-EE A2 3

s

*

AL w28y

R

9]

ARG FH7EA7E i

o~
T

stth(Rauch et al.,

Ae o)

ol

1997; Seger, 1997).

_33_



W

A awwgkey ol sk

-
1

7F wmgtol wheh oA FEA]

—
fite)

)

A
iy

vzl

X

B
B

k3] mE 45 W3

SRT FAlell A Al 2ol o

—
fite)

g
™
oF
g

—
fite)

g, &8 dFA =09 ¢
a3kl gtk (e.g., Howard & Howard, 1989).

-
1

F1 2 tHe.g., Howard

ols

A

ang

,_—ll.

A

et al, 2004; Curran, 1997). o]¥ o] A}-& ¥ SOP(second order predictive)

N

o

o

]

o

5

=
o

I A" AlEA2 2=

9]

A A2 Curran(1997)0l <]

= the A Holo] o] w,

o

I

B

o

R
ok

)
)

—

wol flow, A3 JA]

ki3

Al

AP o)

?;51_

Al

_34_



g0

Al A

ol

AFAAM = =

=
R

(Cherry & Stadler, 1995), t}

%3 £4 wz 9% HAE

I

—

NH
2s

} A tH(Frensch & Miner, 1999). o] A&

S

Hi

g a7

274

Al
=

ﬁo

AAT

-
o
=
TR
il
6y
T

0

&
2
A

y

N

ol

wu

FAT ER F7E ma grom ofg A7

S

o]},
skt

T

"ol A o] Aup= &

-
1

s,

Al A

[e]
A&

1
[€)

7}

vzl

)

I
i

b2 9 o (Reber et al, 1991), F¢]

s

th. SRT #A] 3

wk

gt= 719 F3(eg., Curran, 1997)el

Gu

[mt
e

%

R

[
)

W
=
JJo

oy
)
I

—
fite)

o]
Gzl

—
fite)

o]
Gl

o]tH(Fresnch &

)

Miner, 1994)

AA FA FAAAN 55 B

A FA a77F = A SRT Aol A

A = A

oI5

Fol

0

o,

_35_



A% At

1

el

o]

71" (o], errorless learning,

3}
=

A

p—

spaced retrieval)©] *=¢

o] gkt}(e.g., Backman, 1992; Kessel et al.,, 2003; 2005). 22y *=3}o] <l

1
=4

;OL
o7

o

Al

=
=

oj2 2 =7

)

R

+

il
olo

Tor

o

)

A A 277 FolR

-
1

F438ttHe.g., Curran, 1997). o] <o) A

A4 ax7t 279

Aol =

Eas
=]

e

el

s
:
o)
A
=

=)

=]

]

~

A A

521547

o
4

—
fite)

el

3]

A= Ry

g Y

sk
=

= AA

S|
o

"o

Aog a#x gd=dMiller, 2000), o+&E3H5 A

¥
stE AuE fMRI A+

)

‘umo
o
Ba

%0

o

%0

\A
%

Al

A

FE 2tk AS 93 th(Aizenstein et al.,, 2006).

)

-
1

27
el M

i A]

9]

dAgo] CTT 2 A

)

—~
fite)

o
Nlo

pl

%
o]
Nfo

}

A

2EF AR

_36_



m < Wﬁ M.M m, T AR T W G ]

7o RW 2w oM e KR T E R W OB MR

9 e m ZT.c —~ = ~ o Eu % > ‘I‘Vl

— Url - X — N ;OE ;O.._ o ? XO N = " %

QAT N = M3 = = o o = M B = X % T

Ry N e ofp X ~ o £ o] =T T o

iR I ug%aoowﬂ T ok X @uﬁ%?# N A=
0 3 N ~ JE— o

22 %8 TV TR S QU W og g oW noe

o X’ A o o o= X ri e oo

) .mﬁ —_ Y El — 9o 55 = 0 0 M :i o %O

S T o 0 = m R W WS X ) o <n

R Ry T A L BRI 5

. Mo St Ne b o < TN el o " g
o= A = R w —~— o X —

DR R mﬁi%ﬂoo%mm@n o
o 0 Uﬂ m A= o ) o ofF olo Wy = T oo N
X om X Sore N i W =~ o MOT ﬁa X - oK A o

%ﬂ%ﬂ,ﬂmﬂoﬂ B N ol N A )
e — o0 = ar Jjo {z o N Nlo oy 9 o R = o

5 B o gF g N g o N o P oo o =

s 3 T B T TR H o N Iy BT G = ) ™

) Tz o _ Az b T K T o

Mog By T aﬁ%%mqﬁ%, ) o %
)%hul%&xl%% iy = o T K .
o) g = plll H T ook ° = N

Mn_e = GRS T 5 L o~ T ol b 0 I X T o< N o

btz FrroziEiailog ® 3

= — ! - T iy —~<  XH <o -} oR

R mMM%gﬂrxﬁﬂMﬁmrM%zmxl a0

T ET Bow n,o?la,_ﬂﬂm_}myvﬁr%.ﬂﬂ s

o & T e W ..m, m G %A U — ° e N ﬂﬂu oy w o ®° T Tor = )

4C§Hlufmaﬂ K% g = T %;wﬂ.%#% Wﬁ %W

_W. 5 i B N g S (3 ML Wﬁ o = ¥ m o oy o o b ) 5 W ° 3

av%ﬁmKo%o_sﬁwﬁlﬁo B E o sx A 9l

~=a) 4 & AN T Jo g N ORE R o X g3 |

o 8 ¥ R o e S <%  mA 9w X

Sog N g o 2 S E Y EE g EE o T N

Al = T X mOR W — o’ 5 ) = ° =
)] ol & ,UI ‘.:L 0 o, TO < ,N,A = = ﬂ_Tﬂ —_— 3
2 WM o= 8 E = 7 > B3 RE T e o oo JJ)
= o o] < Lf NN — — UJA 5 = ﬂl

@mé%%m%@rﬂrﬂ%@ A A i3
Z W m WO T X R ATO m_mm]Mm;Dmﬁﬁr9_x M) N &

2T iB s ewsed % %
jang

- 37 -



w7} ) 8
] b, 2 AgelA 1 Akt A
MW7) e, =

al

= oo omk M N
1 ﬂﬂ%@u@rgﬂwfﬂr%ﬂaﬁ%
o N X —_ o s A 3
1_. WO o T o [=1 P K — T — ol > il
C Mo T @ %N R ST 4 on N
o T WX ~ B 1) ~ X ~ T i K 3 — % B Y R A
0 — ™ 1_,_Al X \UI ﬁﬁ J o o) — \UI AL £3 0 wo © N ﬁi io o
1_11_ o ) ,Ul ‘Nv_ﬂ )A ;oo :i —_— ‘Nv_ﬂ EA
neoX el KT = % ) ) Ty oo i 9
;IV‘V| =< 0 11_A| N ™ T ‘:L n O_E 1__/| XL ‘:L JAJV-O ‘U| \H_Tﬂ N 2 EO O_E 53
,UF. Tox = it ~ o % A|n ~ o = = - Az m e oy o X
woe g b T o Bex vl zaug@@ﬁgyﬁ >
mum%mﬂwaa,_ﬂr = e Wl pn#%u%ﬁri%u %Eﬂaﬁ
o e J_l S crl o wlArO ZT R yﬁ XM = s o ol I- ﬁo ,am._ & 17_A| ‘mw_ 7o
O_Ewummﬂ_m%@ﬁwx ) W%%%W VO_EV%@N&N%MM] v
~ 1 N — m 53 =< 0 . - Y X J —
M Az S WT 'O o mo = = oy X o Mo % Ny W P = 2 g In S w 10
K ol BT T T 5 B o R Az o T R oo P o g 3 T o Lo
~ ,UI ,DrE E.cl ,UI —_ AT = T 1 UT| ﬂwﬁ B — — o g 1__/;.A ,UI % D N Et 0 0 :i
oy on e ~ oy 3 ,_AM % W._ A} ™ of it M_VH J&Wl o7 o Mr,._ o T oo & o o7 J= o 0|
% _— N e o S A Y TN = o 2 = N = ~
X o 7 o B ofF T W T T 0 o =) — 7 W S w o oms X
TTERE Ay BRI A_f_ilﬁﬁﬁiz,@%ommﬂa_
TRy ﬂx%mo%%,_oWﬂ%%% aﬁ%ﬂMﬁWm %%wﬂ&
~ ﬂ ~ \,_lv.AII 1_11_ == ! EO o IH,NO l =
of N = X & Mo ® R o - A N o= O © ol
%Ta%gﬁ%ﬂﬂrxﬂﬂaoﬁﬂr.@Ur %Lﬂ@ﬁﬂ%mﬂ%ﬂﬁ o
W B 0 gy Wﬁ%]%%éﬁﬂﬂﬁ Mﬁ_ﬂ_%%ﬂ”%ﬂ?awmﬁ
wv o = T o o % N o 8% o X BR o o ° %
T o} M g o ﬁu ™o ~ o 1 ‘._f ZT — =) = —~ ol O_E S o~ n
,_t = i\ - X %) o_e o A_u X X ~ T o) A_u 0 N o o X a
v EE N Beg @ & & p Y L Voo ub me o 5 =
%%%%MM%H %%iﬂ_fmaewr ﬁamoaﬁ_zwﬁﬁug 4 %mﬁmmﬁ
e o yo o 30 oF ol R X ooy m o M- le A=) 0 < ) ) =
B mo Mo N oo T o om 5 A e L T o= &R o
ﬂﬂkomnqowgﬂ%ﬂ%ma%nzﬂx% oﬁ_aﬁﬂﬂnﬂmo%iﬂ?%_zf
T .
nunﬂ.o%w.mo{ﬂﬂe%uﬁmﬁuﬂ.éﬂ %aﬁA}ﬂﬂxﬁ:Tﬁwﬁo_Ea?i
ﬂ%ﬂﬂj%éhﬂ A L W g R CE R X o T
T L , ) s TR o o o
KA T - o —m Mo o Ho Sy T = 9 o T e g v o Fo o
= P T ¥ B o= L Ry Ay ¥ 5 A cl
o) — nir — o o T — N Do T - T o o r I
) m o= 2 o NI #D =t ) E#E = X ,UI ~X =)oy X o &
oy s ,Q o el 0 — N e \UI = o —_ = J o N
o7 M 2n N il < o <L — N T R o TR T N
S T A I S A T
o7 . do o % 0 o = No %
N ol o < oy e T
ooy < R T AR
°of W T o

- 38 -



=

L
=

E?G

3
o ohel, %

T-oll A mLghE of of
1 T b =3 A=A 9

AR AA

3

9]
pal

sA ez B AT} ThA

=

=

Fhell weba Ael
of AEE AT Az wEha Fy

A9

o]

ol
A

B

H

ol
oY

N

N

)
4
h
&

B

o
olo
ol

el

g 9l

-
1

[P AL

5t

Al 6]

ey

I
i

+
ol

)

=
oy

3|
~

7}

]

o

et 1

S

WA vER T AL

=]
tlapel o] e},

3|
~

Jo] Aol
) A

o

)

o~
T

Sudt s BHo At A

5

sl w

o

s}
ol

3
=
ks

el

ol

)

"o
=r

!

U

=
=1

3)

FAoll o

ol o]

F3 71 o

S

A7}

3} wEel w7}

s

Fo 3

=

ps

=

[e]
—
[}

2

-

of Bz AT

wol A FAF 7]

!
ey

il

™
fite)
:AE
e
el
w

)

R

_39_



ol

o

I

o)
(g
Tor

p—

)

&
o
B8r

o

g = ]

S|
=

e T2 AR

)

R

Uz

[
)

kil

el o]

o} 71 ]

AZF A= R ey, FAHeR /1A 7]

=
[¢)

&

)

SERS

ki3

of i

=
=]

2 7149 WY

)

_40_



m-

B
& 1. 272 44 uiA 7=

of
T
—_
0
7
SE-C HeP H:
52- ; - o I Wl x T X
Eiw . o ol R No do ~ <P ‘LW — iy
S o oo | % ¢ g 4 : mﬂ
T T X ER LA e |7 - 150z -
- - }
o om mo N g 2 wa B F g - . : 3
f - 3 N I ~ o W X - | %
— Lo 2 ; ' / \./ \’
W ,u% e k2 e = R ) Eﬂ o mnw 5 2 e
1 ] ) : i T U < IO I = N
of ~ & i e I o o | ERn ; - 2 :
T A R ol oW | T DR 5 X : : 5
: JEI: : - W 3 o He o i
B ow ST 4 wp e " 5 2
T NI K T ¢ o HE
1 N e B
k3 ~ o A
o mo| )| o
p—
Traz | s
v i M_u o Az
(- R w Uﬂv = M‘_
wle®oe , :
—_ ~ N © xo AF o .;lo.ﬁ iu
i x " ) o o = O _ iu - S
1 : x ° & JARCHS % E %0
LR il N 2 T o 2%
7 R o el 4 B Gl & 7 o 4 i : :
(T = R R . X 3
; = 5 il ok o o) R e o o~
N LB W Mo ar — o ¥ T R -
5 R i H o oJ T Ll o
52, - R T B\ R oo =
: . ¥ % . hy m“ o ™ o iy o5 R — ~ S <a .
X X
o a2 B o oo B oo KNy B Wo = ) £ i
w0 oo R & R o = v n 2
ﬂxr ] X 2% ! = ok ny do | o
X o o L i A )
o o - o_‘_ T < o —_
: : 3 - A
o M £ jny liny — R = ) MT "
o T ;o
| | : Ww M_m MF o m,_m .y i | 4w
- F2y :: g ;
3 X gy R gL
. T 5
0 © TR O ‘Mﬂ < \mﬁ -|z
- R < A
o S — .
= e

_41_

A



Joll o

A

o 9

R

]:HE

=

R

1
T

7tero =

B
L

1A

I

o

85

H
R

I

-
R

1-3-2-1-3-29} #o] %4

)

a FA8.

)

=

A

el
<

AL
00

%

fvze)

O

gkt

¥

95 o eyt 4

)
=

)

Faieh (
17b 417} ohueh
17b 417} ohueh

ol A %
LIEEES S

)

)

)

o Bk (
— 42 —

=
=1

14w E T (
utj

I

E
==

jol 7

a FA8.

)

=

A



(2012). IXlSH =&dol =elof wH7[sol olxle g A= et

o) ste A9l

oY
fol
o2

Ag (1999). Kims MEg-#2|7]s AN HAL g+ A4 4.

ARA, BRS (2007). AEE ots AMA-CH] AA AARZ A g §HA]
A}

A7 (2011). st=E X o HIIA A2, S x| A}

ARG, AAE, vl A4 (2012). sH=EE s Mo J[AAHA 4

A G7h AALe] et
A= A stale|sts| X A 17(1), 247-258.

N
™,
o2
T
Ny
IuE
=
:

ot
=
rlo
ot
do)
{o)
x
ol
A
r,

Fed, gAE, g, #HxG, 4 (2012). e=E 2 eE Hel& Xs
AAL 48 A g

Aizenstein, H. ]., Butters, M. A., Clark, K. A., Figurski, J. L., Andrew
Stenger, V., Nebes, R. D, . . . Carter, C. S. (2006). Prefrontal
and striatal activation in elderly subjects during concurrent
implicit and explicit sequence learning. Neurobiology of Aging,
27(5), 741-751.

Backman, L. (1992). Memory training and memory improvement in
Alzheimer’s disease: Rules and exceptions. Acta Neurologica
Scandinavica, 85(S139), 84-89.

Backman, L. (1986). Adult age differences in cross—modal recoding and
mental tempo, and older adults’ utilization of compensatory task
conditions. Experimental Aging Research, 12(3), 135-140.

Biackman, L. & Dixon, R. A. (1986). Compensation and adaptive
cognitive functioning in adulthood. In M. M. Baltes & D. L
Featherman, Optimal living for aging. Symposium conducted at
the Second European Conference on Developmental Psychology,

Rome, Italy.

_43_



Baddeley, A., & Wilson, B. A. (1994). When implicit learning fails:
Amnesia and the problem of error elimination.
Neuropsychologia, 32(1), 53-68.

Baddeley, A. (2000). The episodic buffer: a new component of working
memory? Trends in cognitive sciences, 4(11), 417-423.

Baltes, P. B. (1987). Theoretical propositions of life-span developmental
psychology: On the dynamics between growth and decline.
Developmental Psychology; Developmental Psychology, 23(5),
611.

Batsakes, P. ], & Fisk, A. D. (2000). Age-related differences in
dual-task visual search. The Journals of Gerontology Series B:
Psychological Sciences and Social Sciences, 55(6), 332-342.

Bischoff-Grethe, A., Goedert, K. M., Willingham, D. T. & Grafton, S.
T. (2004). Neural substrates of response-based sequence
learning using fMRI. Journal of Cognitive Neuroscience, 16(1),
127-138.

Braver, T. S., Paxton, J. L., Locke, H. S., & Barch, D. M. (2009).
Flexible neural mechanisms of cognitive control within human
prefrontal cortex. Proceedings of the National Academy of
Sciences, 106(18), 7351.

Christensen, K. J., Multhaup, K. S., Nordstrom, S., & Voss, K. (1991).
A cognitive battery for dementia: Development and measurement
characteristics. Psychological Assessment: A  Journal of
Consulting and Clinical Psychology, 3(2), 168.

Cherry, K. E., & Stadler, M. E. (1995). Implicit learning of a nonverbal
sequence in younger and older adults. Psychology and aging,
10(3), 379.

Cleeremans, A., Destrebecqz, A., & Boyer, M. (1998). Implicit learning:
News from the front. Trends in Cognitive Sciences, 2, 406-416.

Cohen, J. D., & Servan-Schreiber, D. (1992). Context, cortex, and

dopamine: a connectionist approach to behavior and biology in

_44_



schizophrenia. Psychological review, 99(1), 45.

Cohen, A, Ivry, R. 1., & Keele, S. W. (1990). Attention and structure in
sequence learning. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 16(1), 17.

Curran, T. (1997). Effects of aging on implicit sequence learning:
Accounting for sequence structure and explicit knowledge.
Psychological Research, 60(1), 24-41.

Curran, T., & Keele, S. W. (1993). Attentional and nonattentiona forms
of sequence learning. Journal of Experimental Psychology
Learning, Memory, and Cognition, 19, 189-202.

Dennis, N. A. & Cabeza, R. (2011). Age-related dedifferentiation of
learning systems: An fMRI study of implicit and explicit
learning. Neurobiology of Aging, 32(12), 2318.

Deroost, N., Vandenbossche, J., Zeischka, P., Coomans, D., & Soetens,
E. (2012). Cognitive Control: A Role for Implicit Learning?
Journal of Experimental Psychology: Learning, Memory, and
Cognition, No Pagination Specified.

Deroost, N., & Soetens, E. (2006). The role of response selection in
sequence learning. The Quarterly journal of experimental
psychology, 59(3), 449-456.

Dixon, R. A. (2000). Concepts and mechanisms of gains in cognitive
aging. Cognitive aging: A primer, 23-42.

Eriksen, B. A., & Eriksen, C. W. (1974). Effects of noise letters upon
the identification of a target letter in a nonsearch task.
Attention, Perception, & Psychophysics, 16(1), 143-149.

Fitts, P. M., & Posner, M. 1. (1967). Human performance. Monterey,
CA: Brooks Cole.

Freedman, M. (1994). Clock drawing: a neuropsychological analysis:
Oxford University Press, USA.

Frensch, P. A., & Miner, C. S. (1994). Effects of presentation rate and

individual differences in short-term memory capacity on an

_45_



indirect measure of serial learning. Memory & Cognition, 22(1),
95-110.

Frensch, P. A. (1998). One concept, multiple meanings: On how to
define the concept of implicit learning. In M. A. Stadler & P. A.
Frensch (Eds.), Handbook of implicit learning. Thousand Oaks,
CA: Sage.

Frensch, P. A., Wenke, D., & Riinger, D. (1999). A secondary
tone—-counting task suppresses expression of knowledge in the
serial reaction task. Journal of FExperimental Psychology:
Learning, Memory, and Cognition, 25(1), 260.

Groth-Marnat, G., & Baker, S. (2003). Digit Span as a measure of
everyday attention: a study of ecological validity. Perceptual
and motor skills, 97(3f), 1209-1218.

Hasher, L., & Zacks, R. T. (1988). Working memory, comprehension,
and aging: A review and a new view. The psychology of
learning and motivation, 22, 193-225.

Hocherman, S., Moont, R., & Schwartz, M. (2004). Response selection
and execution in patients with Parkinson’s disease. Cognitive
brain research, 19(1), 40-51.

Horn, J. L. (1982). The aging of human abilities. Handbook of
developmental psychology, 847-870.

Howard, D. V., & Howard, J. H., Jr. (1989). Age differences in learning
serial patterns: direct versus indirect measures. Psychology and
Aging, 4(3), 357-364.

Howard ]Jr, J. H., Howard, D. V., Dennis, N. A., Yankovich, H., &
Vaidya, C. J. (2004). Implicit spatial contextual learning in
healthy aging. Neuropsychology, 18(1), 124-134.

Howard, D. V., Howard, J. H., Jr., Japikse, K., DiYanni, C., Thompson,
A. & Somberg, R. (2004). Implicit sequence learning: effects of
level of structure, adult age, and extended practice. Psychology
and Aging, 19(1), 79-92.

_46_



Hoyer, W. ]J., & Lincourt, A. E. (1998). Aging and the development of
learning. In M. A. Stadler & P. A. Frensch (Eds.), Handbook of
implicit learnin. Thousand Oaks, CA: Sage.

Jackson, G. M., Jackson, S. R. Harrison, J.,, & Hendersonand
Christopher, L. (1995). Serial reaction time learning and
Parkinson’s disease: Evidence for a procedural learning deficit.
Neuropsychologia, 33(5), 577-593.

Jiménez, L. (2008). Taking patterns for chunks: is there any evidence of
chunk learning in continuous serial reaction-time tasks?
Psychological Research, 72(4), 387-396.

Jiménez, L. Lupianez, J., & Vaquero, J. M. M. (2009). Sequential
congruency effects in implicit sequence learning. Consciousness
and cognition, 18(3), 690-700.

Karbach, J., & Kray, J. (2009). How useful is executive control
training? Age differences in near and far transfer of
task—-switching training. Developmental Science, 12(6), 978-990.

Karbach, J., & Kray, J. (2009). How useful is executive control
training? Age differences in near and far transfer of
task—-switching training. Developmental Science, 12(6), 978-990.

Kaufman, A. S., & Lichtenberger, E. O. (1999). Essentials of WAIS-I1II
assessment. John Wiley & Sons Inc.

Kaufman, A. S., & Lichtenberger, E. O. (2006). Assessing adolescent
and adult intelligence: John Wiley & Sons Inc.

Kessels, R. P. C., Boekhorst, S. T., & Postma, A. (2005). The
contribution of implicit and explicit memory to the effects of
errorless learning: a comparison between young and older adults.
Journal of the International Neuropsychological Society, 11(2),
144-151.

Koch, I (2007). Anticipatory response control in motor sequence
learning: Evidence from stimulus-response compatibility. Human

movement science, 26(2), 257-274.

_47_



Kramer, A. F., Hahn, S., Cohen, N. J.,, Banich, M. T., McAuley, E,
Harrison, C. R., . . . Boileau, R. A. (1999). Ageing, fitness and
neurocognitive function. Nature, 400(6743), 418-419.

Lubbe, R. H. J., & Verleger, R. (2002). Aging and the Simon task.
Psychophysiology, 39(1), 100-110.

Matthews, C., & Klove, H. (1964). Instruction Manual for the Adult
Neuropsychological Battery. University of Wisconsin Medical
School: Madison, WI.

MacDonald, A. W., Cohen, ]J. D., Stenger, V. A., & Carter, C. S. (2000).
Dissociating the role of the dorsolateral prefrontal and anterior
cingulate cortex in cognitive control. Science, 288(5472),
1835-1838.

Meulemans, T., Van Der Linden, M., & Perruchet, P. (1998). Implicit
sequence learning in children. Journal of Experimental Child
Psychology, 69, 199-221.

Miller, E. K. (2000). The prefrontal cortex and cognitive control. Nature
Reviews Neuroscience, 1(1), 59-66.

Moscovitch, M., Winocur, G., & McLachlan, D. (1986). Memory as
assessed by recognition and reading time in normal and
memory-impaired people with Alzheimer’'s disease and other
neurological disorders. Journal of FExperimental Psychology:
General, 115(4), 331.

Nejati, V., Garusi Farshi, M. T. Ashayeri, H., & Aghdasi, M. T(2008).
Dual task interference in implicit sequence learning by young
and old adults. International Journal of Geriatric Psychiatry, 23,
801-804.

Nissen, M. J., & Bullemer, P. (1987). Attentional requirements of
learning: Evidence from performance measures. Cognitive
psychology, 19(1), 1-32.

Norman, D. A., & Shallice, T. (2000). Attention io Action: Willed and

Auiomatic Control of Behavior. Cognitive neuroscience: a

_48_



reader, 376.

Nyberg, L., Maitland, S. B., Ronnlund, M., Backman, L., Dixon, R. A,

Pick, D. F., & Proctor, R. W. (1999). Age differences in the effects of
irrelevant location information. Automation technology and
human performance, 258-261.

Posner, M. 1., & Snyder, C. R. R. (1975). Attention and cognitive
control. In R. L. Solso (Ed.), Information processing and
cognition: The Loyola Symposium. Hillsdale, NJ: Erlbaum.

Ratcliff, R. (1993). Methods for dealing with reaction time outliers.
Psychological bulletin, 114(3), 510.

Reynolds, C. R. (1997). Forward and backward memory span should not
be combined for clinical analysis. Archives of clinical
neuropsychology, 12(1), 29-40.

Rieckmann, A., Fischer, H., & Backman, L. (2010). Activation in
striatum and medial temporal lobe during sequence learning in
yvounger and older adults: Relations to  performance.
Neuroimage, 50(3), 1303-1312.

Rieckmann, A., & Backman, L. (2009). Implicit learning in aging: Extant
patterns and new directions. Neuropsychology review, 19(4),
490-503.

Ruff, R. M., Light, R. H.,, & Evans, R. W. (1987). The Ruff Figural
Fluency Test: a normative study with adults. Developmental
Neuropsychology, 3(1), 37-51.

Salthouse, T. A. (1982). Adult cognition: An experimental psychology of
human aging: Springer—-verlag New York.

Salthouse, T. A. (in press). Are individual differences in rates of aging
greater at older ages? Neurobiology of Aging.

Schear, J. M., & Sato, S. D. (1989). Effects of visual acuity and visual
motor speed and dexterity on cognitive test performance.
Archives of clinical neuropsychology, 4(1), 25-32.

Schugens, M. M., Daum, I, Spindler, M., & Birbaumer, N. (1997).

_49_



Differential effects of aging on explicit and implicit memory.
Aging, Neuropsychology, and Cognition, 4(1), 33-44.

Seger, C. A. (1994). Implicit learning. Psychological bulletin, 115(2), 163.

Shanks, D. R., & Channon, S. (2002). Effects of a secondary task on
"implicit”  sequence learning: learning or  performance?
Psychological Research, 66(2), 99-1009.

Shay, K. A., Duke, L. W., Conboy, T., Harrell, L. E., Callaway, R.,, &
Folks, D. G. (1991). The clinical validity of the Mattis Dementia
Rating Scale in staging Alzheimer's dementia. Journal of
Geriatric Psychiatry and Neurology, 4(1), 18-25.

Shimamura, A. P., & Jurica, P. J. (1994). Memory interference effects
and aging: Findings from a test of frontal lobe function.
Neuropsychology, 8(3), 408.

Simon, J. R. (1969). Reactions toward the source of stimulation. Journal
of experimental psychology, 81(1), 174.

Stroop, J. R. (1935). The basis of Ligon's theory. The American
Journal of Psychology, 47(3), 499-504.

Stroop, J. R. (1992). Studies of interference in serial verbal reactions.
Journal of Experimental Psychology: General, 121(1), 15.

Squire, L. R., & Zola, S. M. (1996). Structure and function of
declarative and nondeclarative memory systems. Proceedings of
the National Academy of Sciences, 93(24), 13515.

Strauss, E., Sherman, E. M. S., & Spreen, O. (2006). A compendium of
neuropsychological tests: Administration, norms, and
commentary: Oxford University Press, USA.

Tun, P. A, O'Kane, G. & Wingfield, A. (2002). Distraction by
competing speech in young and older adult listeners. Psychology
and aging, 17(3), 453.

Verhaeghen, P., Marcoen, A., & Goossens, L. (1993). Facts and fiction
about memory aging: A quantitative integration of research
findings. Journal of Gerontology, 48(4), 157-171.

_50_



Wahlin, A., & Nilsson, L. G. (2003). Selective adult age differences in
an age-invariant multifactor model of declarative memory.
Psychology and Aging; Psychology and Aging, 18(1), 149.

Wechsler, D., Holdnack, J., & Drozdick, L. (2009). Wechsler Memory
Scale: Technical and Interpretive Manual: San Antonio:
Pearson.

Werheid, K., Ziessler, M., Nattkemper, D., & Yves von Cramon, D.
(2003). Sequence learning in Parkinson’s disease: The effect of
spatial stimulus-response compatibility. Brain and cognition,
52(2), 239-249.

Willingham, D. B. (1999). Implicit motor sequence learning is not purely
perceptual. Memory & Cognition, 27(3), 561-572.

Zacks, R. T., Hasher, L., & Li, K. Z. H. (2000). Human memory. The
handbook of aging and cognition, 2, 293-357.

Zacks, R., & Hasher, L. (1997). Cognitive gerontology and attentional
inhibition: A reply to Burke and McDowd. The Journals of
Gerontology Series B: Psychological Sciences and Social
Sciences, 52(6), 274.

Zacks, R. T., Hasher, L., & Li, K. Z. H. (2000). Human Memory. In T.
A. Salthouse & F. I. M. Craik (Eds.), Handbook of aging and

cognition. Mahwah: Erlbaum.

_51_



Abstract

Age differences of implicit
learning in cognitive control

tasks

Jung, EunHa
Department of Psychology
The Graduate School

Seoul National University

It is well-known that aging is associated with cognitive decline, but
several learning skills spare in aging. The current thesis focuses on the
age differences of implicit learning and expression of learning in
cognitive control tasks. In order to examine acquired implicit learning
can be expressed, the conflict implicit learning task is developed. The
experiment and comprehensive neuropsychological tests were conducted
on seventeen healthy older adults and seventeen healthy young adults.

As a result, both age groups show significant implicit learning, and
the expression of implicit learning has significant effects in the
interference tasks. The size of the implicit learning effect was smaller
for older adults compared to young adults in the simple implicit
learning task. However, in conflict condition, the amount of the
expression effect was similar in two groups. The implicit learning effect

1s correlated with the performance of neuropsychological tests which
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assess the motor function, working memory and administrative function.
In the interference condition, the elders with lower cognitive control
function show more expression of implicit learning.

This study shows that older adults can express what they learned
implicitly in the cognitive control task, which suggests the applicability
of implicit learning. Despite of the cognitive decline with aging, the
spared ability of implicit learning gives theoretical basis for the

cognitive training for elders.

keywords : cognitive aging, implicit learning, cognitive control,

neuropsychology

Student Number : 2010-22990
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