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Ao AfE Bgd BAE S 53
de sde avea gon, WeHay
(multi-casking)°] & Bl & A A2 E A3}
£ shiel 544 Adem Agn vk
Hae BAE A% AFSUNE JEAOE
FAHES s 5

o°
flexibility)o] T}, A4 £/ 95e] UslA|
o]

s dws gru, olddE @A T
o] Bded Pro dAsE dAsta
Zagh JHE A7 (working memory)ol] 4l
EolAl dHlolEdte Aol 23 TH(Kessler
Shencer & Meiran, 2009). FAIA Aol FA|
T FE A dads Sel d7E
em, ofu] M3 =7beddMe FANS

(task-switching)o]] THEH AF-5o] DosHA A
Ha vk AEAQ A AN A
e 7 e ve e it
S Aol s FAZE v, R Al
Me FAZE EEo A E, FAHEE
AellM el FAFYE=rE ApA R ZZ o A 9
TYPE} HlawEr. AAA A
E(switch cost) S WHREAIZML ogHE2 F
Hele s S5, IAlg A o
Aol YeheAE Aste 2ol A g
Ao F8 EAo| HU(Kiesel, Steinhauser,
Wendt, Falkenstein, Jost, Philipp & Koch, 2010).
AF7HA] FAASLR L F2 DA A A
AT (task-cuing paradigm)& ETHE o] FoI 3
o AR Tl AdR7 e ofE
HAE T B A ASFA R, &
2 BAE AAshHE HA (s T Hot 4

& ol #5904 BQAE FEAE )

=

¢

hr b

2
o

dlX= (ODEV)S] ©@AM7E sHTh 2] 2
A S FEske I ddA = LOoHDe] BA
7} AZun Adsel QAP AR
APLTENE SO & AN o
2 32 A9E o ARz va I}
AdgEdo] ¥ gol yebds Hiasta 9l
o, o] AFNE | (task preparation) T
A 7HA (task  intetference)?] 72 AWl
A ThKiesel <,
Cohen, 2011; Schuch & Koch, 2003). T}A|FH] <]
AAANNE A A ZANA A ukEZ2 2 o
H)8] 23X A3Kgoal shifting) T A2 A
e Bgsiel e BHo] FriHeR 9
AAE7] w el wWhgAIZk]l o el dein,
FEIANE 5T F A st DA A

o]F z}Zo] AAE7|7HA] e AF=7E A7

2010; Lenartowicz, Yeung &

Z(CSI:  Cue-Stimulus Interval) s &
SHA ] FHE o 2 & F A Hol F
AR BEo] ZAEA B Husta 9)

(Altmann, 2004). TF2 AFEdME FAHHE
Z1 M= A7} wigletd 7 gkedo] Ay
S B 59 A(Mayr & Kliegel, 2003), T}l 7}
A W] AAEFE A A ] =
oW, HAAATHE dZsA Edle F
AdAe d2ete 2Rt IAH S o]
A= 7o) #AF o] HAAFHZ A F

AR DL S AT

LM A T

Hel dAAAE o FA7E AA ke

A& Wt €8 7Hd(proactive interference)
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- ZI00A| / XA bR Eke| 0|1& Sat

o7 HAHSEAS At =

Folgh AL A e AAlE wf Ao
Aol s s A %31 A=-Hk-g-
(S-R: stimulus-response) TA| & H,
ol AlgoA P erxﬂ—t— el Al
Me daskA doy dAjEolof i, o]
AlE FAZE s Al gl s E
HAAEHAED gl Al DAt ofof 8t
7] wEol] FAH =L o] Yepdtia At
ThKoch, Gade, Schuh & Philipp, 2010). 3}A]|7F
Aol tigt JPAFEcd M= ZAdol =2 A
BHArbuthnott, 2008; Yeung & Monsell, 2003) T
£ o)A Sk Philipp, Gade & Koch, 2007)°] A=
Azl dojuh BAHSEA o] YERGT,
Aol e TN 4% FAE AE AL o
Zololx mRolz A8d 0 olg use
Agut Aedel o @l MAE )
3+ (asymmetric  switch  cost)DS H 8}l
Atk oleldt Adte Ha, AU AA LTS
o2 A ool AABRA AN AR ] A5
o dedA ¥s A% °d A A=Y
wzol o™ AlelM AAHT tA] 243}
571 8 JEfAA, ofel® FAlAM A
HA 2 dgd e % FAAA ofE
Az Agd mug o 2 daEde 2ds

o)

-

1) ZAA
A7}

s
RS

FAPNME 029 AlPelM FPd 2
W el Ege) o el 44
£248 2 AN —Eﬂ—té_](task repetition
costs) AAstn Qow, fdu U3 A=
e BAolE & A PM]’Q] L
‘E%‘ w7} cofe] & AL FA-ofe] & AP
o EM R AN wEg HEEdo] T A7)
gz HAA dEEdR Husty o
(Arbuthnott, 2008).

o g3} o] HA¥E UH FAASEL o =
&< of, Azt

Aot aHY A ST 7
AL tg dFElAE
A7b AAEel B4 HAE ke et
A& FHoR AXH] IR ()
ASEEEElEE, Cspell whel FpAd ddo

g}t ZdakA 2 (bottom-up processing) S %@,2

?
1o
1o
fu
4
vl
L

= el on, wolert vkt AAE 3
o ekl DL A Wick: B
Lol el AR BRC: T A F
T
2} 2] (top-down processing)7} 1A F S m]X]
At s Ae AFEA ST <l
Mo B Apdde g dActe] A%
o) el HEAGHE BIL AL
A G} A SRS B etel A

HE 3z gty 710 A s

A= é:l‘@ﬂﬂxw sS4 H1E 2 %‘1

1]
(voluntary task sw1tch1ng)°ﬂ e Adz
Zy et} 5 7kx] o] I F g 2
Bebl woeel FUA €42 Lo
Aeets Fotes A A Fh(Arringron &
Logan, 2004). o|ol uwhg} Ap&A A 3ho] A
&9 BAEA FA gkl vl AP
el ApgAe dele] wigel Fsbdew
e =d], olygt Adge] o] A7
M Z2 QrHd vAnd s

= 7
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83 FAY Aot & Al A
74 AA IAAB AL A0S
9g 44 g A7 el A
FA] S-S 185t (Liefooghe, Demanet &
Vandierendonck, 2010), AdZ7[x}7} HE = H
B 28 QuAoz AR Ao ohd 7
WA e Q) BAY £AR AT 5
g 0 WA e odge Qe
o|So] UehteAd U3 BAE dEdun
A iae X
ol oln] QARE Hs) o], A B
AAgkS HAPEA A vwE o, <l
A 4R et 3 2 Relde R
4 WE] A58 Belshs Holth A
ARG HHde] FESE AN
(Arrington & Logan, 2004)°l A& A€
& W BAE WARlE THdw e
v, Wgson AN Bn FEAC
31 1t} Baddley, Emslie, Kolodny$}
Duncan(1998)= F412]91 A€](random selection)
dMe wf Algeint PEAZE SHAHCR
SHA diA QAR E UEh] sl
iy

R
A ¢AZ Aeere Aol ojee A7

)

ot e = o

iz

jud
-

=1

2) Arrington¥} Logan(2004)& P& mla| A 3le] 3
ke AA R AR dEe] glo] ot
o] Al 7HAe] f4E AxIATE o] LAEL
Aelo] FEA(“Perform each task on about half of
the trials”), A2 AE(“Try to perform the tasks
as if flipping the coin decided which task to
perform”) 3 AE1e] H]AZA(“Don't count the

T+

N

o m

number of times you've done each task”)Z % 2|2
y

% gk

itk ey ) Algeitt AR R HAE
Aesle AL 7zt Algo] 1 o]d e Ao}
TAdE] oa) dFE A e =B8
g ZAE AFHor oAAetn, EHA o
= 189 F e 7FeAE GolF7] Wi
A er s vehde HtAA A
FEAS A As 458+ 4

Liefooghe et al.(2010)2 A& I}ha)| A 3hof A
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af FHzMi e Qg IAHAEL S A

N RS

2 % 9 e ANdrked 9ot 9

o T of ATl E Holggel} A%
W3 o] wolwt Bol Afol7h UA g

E FAES AFESA L, B red), ‘yellow’,
‘green’?} ‘blue’®] 47 AR wHEA O A}
gsto] ARG A FHE ATt
FAIZE Atk Btk old] o] Mayro}
Bell(2000& Ab=re] 77t Aolgh ofg] A

5 Zol Aol go| WEHE L5 2

&0l FoA L, IAASEL ] HaHE
4%E Hug vh ok, webA Liefooghe &

2010914 47He] ASwhe EE ApdA 3t
Aol v eEdo] YA @
© A%2 Bad gl A el #g

955 T e gold Tt wERAew
Faso] DhAke] AgEMo] g Aol

o

wjze] Aol Ak ole] ueh B AT
Ae AZ9 ASE FF SARE B8

otal, wol=r} Aol F FARte] Hdehd

P

3) Mayr9} Bell2006) AHHa 2| d gk s 2juhed o
A A7l ASwEy 2o 9)Ro] gk
= A3 B2 gu A E A A9 £ e
29l EAE ATt AAES F 7R
FEA o] WIE o] Yo F& offo] et
YeAE ddsl)) e F A9 AT
e: 194 7R 9] £=2E Hu 24904 52
ARIAE AHSAY s EAE AhHE

AANGE w 2A=o] WA oz ol AAHE

FTAHA} AFA B o 2l A@EHE= A

o2 Jeigth =3 Ad37AE o A

| go] E5FE HA|AEH] FojEe A

o2 Yeiyth o Z3E B8 & o, AR

HAAGAN = 95 =9 2o wpgh A

Aelo] gElx| 1, A AN &} A H S

of gebd 4 ke A% ¢ & th

xe

W A SAAS Akl vApE 3
ARG Aetielol A AgEde] Piol
22} o9l Aol7t YERFEA S B mEAle)
A @k olel et 48 AAe ol e 7
A o) oz el Jepte WA B
AREAL 7 FAE A4 £A2 dd
5% o AwA AAARNNE o A
of 2437} olAlEe] A o] H 4]

of BREA B Aolw, wALA HA

=]
AT WA APEAo] e AL

e =

oft

= T M-I

EG B Aol HARREL L e
£ AR 29 i AzennA
29 RS ol FAE Az 28
FaaE © vl 2 s A5E A
F W9 2oy PAdeR o dXA
Qo) AAATL threl FAE el
593 AuEEAd] YE ATE Amingond)

Yates(2009)7} A A8 F9)(attention) &} TA| A
g BA et AFE ALt A=
A Aol Y E A BUTH. Kane, Bleckley,
Conway 3! Engle2001)ol] mh=rd 2p¢]7] )-8
e TAIzke] 24, el Fe Aol wAE

T A A Fdste A 283

£ AN, A#FE FJRE A7) A%
A2 RE dFdle EXZAFAA HHel &

4) Arrington®} Yates(2009)+= 9] Z}A| (Attentional
Network Task)E& AM&3ted F9lo] Al g4l A
Al(alerting), 7 SHorienting) = 7] B E-A| (executive
contro) 9} A M o] AAE AT} o] A
TFoAAME ZARF 22 AL E4E 2
AAgEAo] A, FPBA 9 Mt =& 4
AL = A Ao G A o] S
< wastsch
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71 gl AeFs 228

ATelMe 2
o B HZNE
e o 2ol W} SAERA
At erlelgel o ko
2000; Watson, Bunting, Poole, & Conway, 2005),
9% Aol Felrh Basle) A St
Al AEAcr HFot= oHws Ae
th= 23S B8k thKane et al, 2001). ©]
g A7AARES AvE u, 7o Ao
ZRE e Wele wA 2owA, 1he]
Nz ol Yeluhz ole] sAlE BAd] 2}
1 Fdde Fee A9719-82%3 A
b9 A9 A2% £ A9 ol wa
2 ATolNE ARH sAdss v
TpA| el w2 J%Xﬂ’ﬂ%%*a‘ 17198
ZHWMC: working memory capacity)¥#-2] ‘&
AZ BAse] AABELAA ek )
Axpel Bl AYSnA BT 2451719 8%
£ Turner$t Engle(1989)2] ©|&& EU=E
Unsworth, Heitz, Schrock®} Engle(2005)°] #| 2}t
OSPAN(Operation Span)S H-EZ 08 7% 3}o]
46t o5 MAA gflem EAate] I}
ARGEATS) JRBAE Folw A B,
sofsay, B A7 BeEag ke
FRAS AFHe Thest 2T A, A
A SR8} H AR A AN o]
b aE s ANRE W FAdEEd
& olgAl e AWk HAe FA4 A
go] T 7] TS HAHIT ofel e
AN Ae T A8 o Uepke v)

J—Tra tlo]—

™ (Garry & Polaschek,

r

™

mm

R

= e

A A EL 2 2PEA FpAd el
Z2EA @5 Aol oldl wlg) HlahEH I}
A M= o] JJrXiH 237t A EH o

W Aol EYAom NaHA 97
AR A% ueR T A BEo
LB, HARBEAT 2
gl WAL oIk B AT Jr
255 @4 S5 IS
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p‘g

R yehga el sistel AE ey
33790 =15, el=180] F7ksE v, FHE
& A9t U weR HEolte] B
_9_?5]— ELE]]‘;{O l:ﬂ-ol—

A A TolME 2%2%2 TAEAAR
AEE AT A WAl gQle ApA

om, Al WAl gole dATo|T i o
JAGT. A% T dle] el A7
urE 2] S3 g,

>

I|ME A= AN R RES 7]152 e-prime
AT E 9 o](Schneider, Eschmann & Zuccolotto,
20022 Ea AAstgon, A=L 14914 7
78 shds Fal AAEAT sorFE 5}
WA e AgE 60emz A A
BAGelE Tl AL sun 2AE B
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- ZI00A| / XA bR Eke| 0|1& Sat

e sAmE Agdden, AFe 58
A 178 97kx AE @d=ofel: o
W 2 == il one, two)2 AHESIATH
i AR 2ANE = A A3
o] EA BUE F9el £33} A3 AN
B3, BAREA s ge] 2 ME )
o9 WA} F AT F @ AZAT AN
QTR 1 BE). WA FA Al A =
ArringtonZ} Logan(2004)2] X F3}E AA|ES
Wade] AeAoR, FTAIA EE
AFAE TS WARe] FAHL &M=
50%% dEletes AAshks Wee T
o olel Hla) vnd BB @A
7F AAE w22 718 Thed ASsH &
BEE ANGUT ALE ARl
AN 19 25) o] AAEe] mre}
FRelel AN, FF BLANT oF
& AT, AQAAE Aol Hel
Ago] UERte A9 weE Hel

s

o ot o

=
(o] 9% AFS Mushd, 9%
2 =9 4k 2}Zo] Yehl: 992 ¢
7k A sm, Al wreHe A9
B Sl

=

g 59 U, three'7} AAHAS W, F7HA}
7} 9% W] o' whesliohH gkato]
A5E Agg Ao, Fdor AEHUtt
olo] Hlg] LEX w37 97 W3PS 7
Folalg& g Zeon, eHgo R A&y
Aok v FA| A S = A7 A%

= Ee 285 A=l Uy, iAte
M7F Yehde A e weTE =8
He-ote s oflrt. HIAREA A ol M =
9% 9hg7)= 71RES 3, 4, QEH Wy
9, 0o® Atk viApRE A
&

A A= F 7HA] A= F ()

g3l 9% A5 Je, 9% ke
712 =8 W), ATl dehde 93] 8
73S-ol| 2

o2 MePgH, ogo R Yk B Ay
14 2117198

REHom FAste] &%
sttt o] HAAdde Fol Fupl F FAA
E 2@ AER 3-5709 243 Szt
AHEEIQITE A FRAE weE wiriA|
AA =R o, Gl 1,000msF<E A=A
th. FAFA o= e A (2%5)-3=72,
9%3)-4=62)0] AHEEoH, AFFAE F
Hod g BkgICo, X)E wel st
T 2 Alolel] AAEE daple gk Al
EE npd wjuitt AR $)dete] Fold
7153t =E ot
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N SR Seven A
g
\ task
A O HE S " :
ey
= ~ One 05

E o task
" (8HL) Six
RN ‘
\\‘..
'9.5:;;;_\} __ + o+ task
e
K RS Seven ()
™~
stE 7 & .
HRRES 2| T - I
-
- \ (One) 05
r—\
e

o

T2 1 AN DHEE D) BRI e el A EA

us three
Bl HAEHcEH N

T 2. AN opEIEE mi2{otol Bk oflAl

Tolx| @), Fo|3l ZARFEH JEow 5
SAZA W7t A dol® AA L
HEE siglth olf A@dirkate A 3%
Adgzd Ee HAEE FAH G2 A
HAAGAIY B FATEA el FoB T
e 55 AYE 17H A =AE

5) Cragg¥} Nation(2010)2 nlS&0 8 Tal= U
A Aoj(inner speech)?] Al-go] QA A FEA
(cognitive flexibility)S =o] ZpA| A3k A] A3k

O

4E Zole AL L) U B Ao
£ AR SHA R Az A
o 1

1
Tes AA g,

A MR o] Ee gl A,
ojzle] sk} & AE Al&sH Adste 3
A st A= L ked

HA AAE e, @8+ SAR R
AT g AZ7E PARSE Response-
Stimulus-Interval) & APA FA| A 24T H
A BAAGEANN BT AR g
o]F 1,600ms® AFetAem, F=o] 2= B
Fol A=ol FAll 7L wked w7tA]
shasgel AAEAS. AT A el A =
AL @ Asel vehde AR@E

T QE&9] WkeI| (0, X)E BY ue
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S AAHAhay 2 A2, ol W
HAA A BN BAAA el
2 AHgsigon, WE B AT EE
QAT 2 yel WAL A AR A
o surh 2A% A&d] B, WAt
Jehte A39 939 Qs wHeTICO,
X)E Ee WEHEE AAugTh 2w
SAAB WAL BAABAN N E 242 12
wlel AAgAlaa asue] £ Algo] AAIHS)
EEE D ERRIRL DEL IS EPEES
=ge ek A7l 8% Zgole sue)
AN
AQAA 2

a 3
B AT Ase 2N AR w
A%, WA A AS2ARE: AR
Ao, gohel &

gk AR R2A 5
FAA HFENGE WA L A HR 290
7R rEEA)o 7 B et

R
s

B2 A ZHM=728ms)S d

Llkls
FA ] HEAI ZHM=831ms) T} e

OJN

JN ru‘I

2 wWE2A el F(1,31)=9.409, MSE=
172857.31, p<.001. HE3F IFpA|UFEZ A=

ARG 2ART Wgo] o A&

ghelo]

sto] A
YERTE,  F(1,31)=9.749, MSE=
4904.31, p<.01. 22y, Adkd A AskzA
3} A S AN HEgAIZE] )
g AgEHY Aole fFoWlskAl %Stk
B31)=2371, p>.7. 3+ s=o]FA] (M=769ms)
2 GolTAl M=770ms)e]] T WHEA|ZH]
ApolE F9J8kA] &), F(1,31)=.606, MSE=
25.741, p=.442.

o8 BN A A%
(M=0DellA WAL FAH S0 (M=.10)
o odgo] foulstA AA e
F(1,31)=31.77, MSE=.140, »p=.000. ZL&{1} T}A]
W AR A ete] @ gEo] Aty F(1,31)
=473, MSE=.001, p=.497, AAF+3F} HEH
G| e AEL fFonlskA]l T, F(1,31)
=1.513, MSE=.003, p=.228.

A8tz

HH-3-A] 7Hms) oHE
FpA| HHE FA| g Fakl FHA N T} 2
AP FA| 7 g (N=16) 715 (95) 741 (119) 3036 (56.17) 01 (.02) 01 (.01)
HIZAPEA A7 8 (N=17) 826 (81) 835 (89) 24.11(36.79) .09 (.07) 11 (.08 )
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N
>
T
il
z
Pl
T
i
=l
=
[
gk
2
=8
i
rot
H
2
2
0Q
2
1]
riok
rt
>
z
Kl

o 7 gt S Kiks ko] 7 8t gz gt
AakA A A 3 741 (118) 741 (122) 01 (.03) 01 (.03)
H| 2P ZhA| A g 838 (91) 829 (90) 21 (11) 02 (.04)
F Zooke xFUAY
ShraAo Ak gl d St vs. Jojdghe] & 2 FEsHAl 50%9 BlER AYsiEE A4

S
E=%)o| upel BEAMsITh ol dd 5o
JolAghel] w2 wh-GA|7F] Apolu), F(1,31)=

981, MSE=355.37, p=.330, A|A+&3} olojA
o] s Agol frolskAl T, F(1,31)=
745, MSE=270.02, p=.395. wWe}r] o]z 3k
o2 WhEAIZEY] fog Aol APA A
A} BiapdA] A Aol A BF R
grol, HltlA A AZEHo] FEAFA &Sk

o

45Ag0] FA4
o2 Fou T}, F(1,31)=53.12, MSE=.15,
=000 W] AEA A AN E FoldlA @
o2 AgE w7} gmoloA Fojr A
2 it edEol o EA Yehy B
o] FAFT, (16)=-832, p=.000. ©|
of vkl 22 HA| A gl A= ghmo] M Skt
FoAHE ol oF&e] Aolrt Foun|EhA|
go} HIthA Ao YeRA] &kt
115)=0.34, p>.9.

LRME 2R IR Sz A AE3E
AR Al ol iAo} FoTA S T £

& u), INAEL A=A S 49.2%,
oABAE 507% YAt Eg AAS W
£ 501%= JElm, IAE A3
& 498%Z UEIRTE o]FA
Zol IR 2 Agete HES 249%, FolIA
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Benefits of voluntary task switching
in multi-tasking

Hong-Im Shin Min-Shik Kim
Brain Korea Project for Psychology Department of Psychology,
Yonsei University Yonsei University

This study examined benefits of voluntary task switching compared to non-voluntary task switching.
ParticipantsqON=33) petformed number tasks, in which they decided whether a number is bigger than 5.
In the condition of voluntary task switching, two numbers were always presented simultaneously in
English and in Korean. The participants needed to choose just one number voluntarily. In the condition
of non-voluntary task switching, the participants were required to react only to the cued number of the
two presented numbers. We hypothesized that no asymmetric switch costs would be observed in the
voluntary task switching, if the selection of random task sequences inhibits the interference from the
previously performed task. In addition, we examined relationships between working memory capacities and
switch costs. The results showed that no asymmetric switch costs for error rates were observed in the
voluntary task switching, while asymmetric costs for error rates were found to be significant in the
non-voluntary task switching. Additionally, the working memory capacities and switch costs were
negatively correlated, which indicated the importance of inhibition of irrelevant information for effective

multitasking. Implications of the outcomes for task switching are discussed.

Key words : voluntary task switching, asymmetric switch costs, task interference, working memory
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