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Spatial Working Memory Driven Attentional

Capture: The Role of Representation Strength
Chi-Chin Wang

Abstract

The reappearance of the representation stored in working memory captures attention
by top-down biasing the competition among external stimuli. However, whether all
representations stored in working memory can capture attention remains an issue for
investigation. Previous studies show reliable capture effect when only oneitemis
stored in working memory, inconsistent findings when two items are stored in
memory, and null results when four items are stored in working memory using objects
or non-spatial features. The studies that investigate spatial working memory focus on
attention-based rehearsal and the results suggest that one location can capture
attention while three locations can be stored in working memory. The goal of this
study is to investigate how memory load and attention-based rehearsal can modulate
working memory-driven attention capture in the spatial domain. In Experiment 1, the
participants were required to remember one or four locations for alater memory test
while performing a dot detection task. The results showed attentional capture only in
the one-location condition and not in the four-location condition. In Experiment 2,
four locations were memorized and two of them were cued sequentially prior to the
dot detection display. The results showed null working memory-driven capture effect.
That is, aweak representation could not capture attention even after being refreshed
by aretro-cue. In Experiment 3, only one location was memorized while the

contingency between the retro-cue and the memorized location was decreased by
ii



adding the invalid retro-cue condition to examine whether both a strong spatial
representation and attention-based rehearsal are necessary to produce the capture
effect. The result showed that attention was captured only by the content stored in
gpatial working memory; the possibility of attention-based rehearsal could not be fully
excluded. Taken together, the results from this study suggest that a strong spatial
representation stored in working memory can capture attention. When multiple spatial
items are encoded for storage in working memory, each item representation is weak
so that it cannot capture attention even this representation is reactivated by a spatia

retro-cue.

Keywords: working memory-driven attention capture, attention-based

rehearsal, working memory load, retro-cue, memory strength
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AR FRARE h® o Mw @R (ReRa AR B P ~3 BRI D - m AR
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5% % [F(3, 78) = 2.76, MSE = 1800.18, p=.048, n, = .10]- fe F 44 % it § £8 o

EUAHRETHFAFREAC R PREIPAL RN ERAD B E LG

P (p=.044)> 2 & Eg.fp it BB P 2 F (p=.022) L& L 23 p &

3 EBEIE P pRstie

e B A R W

700.00
680.00
660.00
640.00
620.00
600.00
580.00
560.00
540.00
520.00
500.00

RwM)A R W

B12:

SRAPZAIFRF AR oA AeRe BrEF TRt w

RAREFEAA LT Aaig 4 B

N

L gLig p 4 g & B Bhig P L2z BIE P
e A

%o BRURIITEF RS o A L+l BIREE

28



it

Fo-ngEFmieRe By A 4§35k e T )% wimAR kW B

HAMo T- 20358 24851 4 ° % 1395 Rerko &2 Oberauer (2013 ) %7 1 >

4
Ly

SR P22 BRI P A Fend e BREZF T4~ - Ra o NF EeenT ol 2
DRSS Y k- e B EROL R SR B F B ARG T

e R R F - R A S A B AT AR ERT LS Ak

BRI N AL R R o R Bedg X AR S K A
wERAE 0 MR G SR A B AR R B

29



p 1
AR
I

Fo- B EFRTG - BEEEE D1 TR UERLLA S BER
- BEEPFAR R EREPLLS 2R FRaVig 4 RS
FAg 4 afFaeleai=® (Awh & Jonides, 2001) 2§ 3 473 5% & Hc T P
AR NN BRIEE-FRR EEFR TR e Wil B A T8 e
FHes BERRE AT A o F TRARAME T AR A A4FE - ﬁ{?
LR PR GFR > FREBAF LTI AR L e R ke b
P AT ER- B E R E i ee It MR G ook kA B
AL EE BB F e MA e eBEE I R 13 e e Rinl
BFL1B  mE e BEI I L1304k 2 1 (Fiefp i el d 4 5
PR ZRAL AT CRAMO AL P g g2 Az

EEAFEEARR SRS %f%ﬂ?#;ﬂéh?—! BRI RS

i

Foadsa ivieREPIL Y ot L EE TR FeRe AT g A
TP AR R ORI g pileh- BrEaoz Bl relsdile s 3
il Sl AR B A I A ;ﬁ d 4 % st % (cueing effect )( Schmidt, Vogel, Woodman,
& Luck, 2002; Woodman, Vecera, & Luck, 2003 ) ,51 &3 2 4 D H &7 ez % - 57

PRErcE  PRARE N AL SHREE 52

>S‘\'

R NIenEhe A HEBIR A o

30



ok HF 19 EEFH Y 4ns L) 5 224Kk (SD=1.55) %o %

x

PR TR SEFI BTV FEERHR AT OREAT SR 120 2 & A%

Ao EL AR o

HprH A

ARHRPEFHERK - AR o ff 0 o P R e BRI E $

chw Bene ¢ | AR R R AR ke B £ 3 e do Bl 2 AT o

B13:7 sz e

i EF

BRI AR BRI R § P EAGHEPFE SR



M — ¥ RsRofieche B4 4o b iBEAL R R4 R I ifen=
MR LAY RNz A2 - > 2596 B A LMRIHY 1 (Fil

BApR o RieRIEE LA R LM E TR FRETER T 24 B R

kL]
Ay
&
K
fmf
=
:%F
Ar
TE
&
]
Ar
1 L

U'f’éF\ 7‘:4 *‘i’ﬁ‘i’ﬁ s »}; 48 fl%"fi,"’éﬁ : é‘ah’é,'i}'ii}i?,i!’;é
MILEE AR D= P ERE Y RN FRTFR ] BBER 2B
BB Dbty iR Y o b B E R 20 BAY EiRE o E

Beh 380 o AARE TILEZ f5 5 T B A AR R Sk e B R 1 A e

TE bR EFERE Y TGS P R BRI N

32



F
P
. . PR - B PR . S -
S Y T S T T e R T
fid 4
P ) 2 s P a2 N P . -+
‘551% P /.;{lr"_:'_’_ P L H DL # BT }3 DL H BT v l}i%ﬁ!\%
WH 3 et F0 @k For k. Ek ok gk

) N1
ME-E
L
LA A BRBFG bS8 BERT AR BRE AT R a0 B
BT S GBS AR RACEEREEAARR SRR o BRI G E
BreREEEILEEARAGEEG R FRIG Rk

PRI 2B R § M TR e IR B BDE R o 0t - B

3

i

Y

= + -
‘i%_JFLZ\'._ °

1/4 (72/288) > @ P 2

(M%7 relt) x2 (el 7

—»w—,

1

33



Bk o 3 7% 3 7% #£7% 7% A
sl FF oo For @en for @t fot AR
A S 48 24 24 96 48 48

R AR

bt

AR e n o S F R RFRAF AL G 2

?ﬂk-
h
VEL
h
[\]
S
=
S

VEROMZ30BENER A5 60BRFER S
FRL R Rz AR F Y R R FRRA R F B0
I

Frefh- BEFERE - BA - D7 b kbt CRE N RNE R

s
sl
=
f .
I{'

I

4o

SfRh o gl BRI AR REREERTF RS L 800 F 4 0 2

—n

56 MM FTRAE R AT R RN TR 200 4B EF

ﬁpw@%#ﬁa&%%ﬁiﬁfﬁﬁﬂm PR AL F R S ERE
&
p

34



B E @
1000 &%

EY 2§ o
200 &4

1520 &9 10 26 sk & 1 B R i
200 & §=w¢ 300 8 3000 TH/RBBEAL REBREL

TR
200 &4

| .g

4

N

Bld:Em=%nEFE

35



i
¥

He @ z4e ﬁ gL (g P IT ¥ engt fg M 70%;{#”% o g HAp 17 %2

'fﬁm?a‘i_@f‘? e dr o T A B EREDCRAREIGRITE LR -

FHr RS HTIHL 051%  (ME Z2HBRT o elRp F AR
03.6% ~ =B K F AT 1 95.6% ~ 1 A E 1 96.6% « MEF HET 0 B
OE R D 94.6% RN T T TR 1 95.6% R ER96.1% - ¢ A
ol F &R 1953%% e B F o 195.6% 1 & E E194.6%)
M3 (AR AR R G P AR ) X2 (FERM B R G e

£

HEEALSTEEREFLE (ps>.40)-
2L {f R IT ¥

BHRITEI T TIHL 99.8% (R A AZTHHET » RN 7 ATEH ¢
99.6% ~ MM F F AN B 1 100.0% > & E 1 993% Rk FooTERET
B F ETHR 1 100.0% ~ =P F F R 100.0% > B E 0 99.8% o ¢

P g+ se iRl B R oCE ©99.6%%  se M B oL 1 99.6% A E

99.5%) = 1 3 (MUA F oottt SUE @ok s ok d RAE) x2 (IR 0%

)

g @oe) £4f

Ik

BA YL EPREPEE (p>.10)-

#

PEERIEEHEFRAL S TEHEFOERE ML F P FALE 3 BIRE

AER (928%) ¥t ifple e N M1 TR i i L&k

36



[F(1, 16) =26.57, MSE=2749.12, p<.001,n," =.62] > 32 1A} % F *eiF 5 5 o ps
RN B RACHER A AR At sk > AR E Ao BN B o

RITE P AERFE LRSI cREETAFIIAERR G R KR

650 -

600 -
)3
) 8
at o0 ZEREA U
74
; 500 - Eoc i R T
v R T T
~ 450 -

400 -

Mk G oz Az T R
HE G ool

FIT15 Rz B lnl e 8 RFR % L5 L] BIRES -

it

Bk A B Byl gk kg et Fef
Pinig A M AT IR A A e R AT o L %G - BRAE ¥ -
Bz E- BRPNAMBAER A FRBIFALIL A FWARTIEERIL A o
F- Va8 f ez ARz BAl 8# I iveR? i)
HoFagrElmi 3 2RI AT c: M P APk REPLETP R
BEAIRAPER L 500 )0 A MR ESEZF AL A BE AU EZFALA T
R RPN RASEREE Y NBEFESIERER A2 TR TR

et g A B o

37



Eh3
>

it

.
&

AP I BFEE NG - BEREET RIS AN BREE
lﬁ%ﬁéﬁ@—&ﬁﬁ?ﬁﬁii%o?@gﬁﬁ%ﬁw% FB— FILT

fhreli- BB R T B AL TRl ALLS EERE &

~

el B R PFRLG R RIS Brmm Ry Ry 4 57
Fepefiid b ol Er- BREERILS - FHRZDEE LRS- B

B AT TR TR IFALABED R 2 ol DR

AEL RS TR BE G kH o $- ko Lt donn B o kRN
7 R4 (Bays & Husain, 2008 ) » 3n i im & 4.7 Lehs 27 A febais iy
P BB RZF U EFRD R E BRDEEDT RS RO F R G -
BB P MILPF PIE P R T TR AMKE AR o 5w BIEP LR TR
ARt BIEP A ENT FBLADRRE 5 B AZTEAIL AT TR
ARA WG AR U] - BERER AR R A
BR o R peRe PRz AL frE2 g sy L1k vin

RENFZTFAILA L B2 A2 AL A P E LT VTR ®RALS T AR S

v

(Makovski & Jiang, 2007)» 2 p* % % 2 % 1 e i % £ chid % ¥ 7 — & (Awh

&

38
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( Cavanagh & Alvarez, 2005 ) °
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