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= B & thE = E S EE M TIEIDIZ R BRR

FEE ' TR KHAL® EAET’

(PRI B B 20, TR ZEPH 455000) C il R0 35 2, T 510006)

B E' ARSI P BBRICR R SA B T M AT BRETIR . 5T TARCIZREBR S B RODF e SR A Tk 2 1)
FHERREER, TS [ARRAE A0 B A5 BN RERE BURRRTEAF e i AR TARICIZ R BR AR B T 55845 1)
FAIESE AR EAT BE A B O 012 B IRIANEE, A SCE N L TARCAC 23 AR AE SE 23 AR AE AR BR, JF4e i
PIABE : 23 [BVRFIE AR EE AR 25 [RDRR AR SAERS R (B4 57 R B E R BRAfE B AR S (AL B AR50 . Ll
LI — D 2R R A (RS =S AR FER), FAFE BORIE LR PR B B AT 55 TR, ALDR B AR 55 AR e de
fiE, AN B BHRIME 55 O AR BB o B AR T 55 oA E N TARICAZ AR B, AR AL 55
B S MR RIS SR R ZACHZETRON 22 5000 . PSSR R — 2R, AH AR 23 [ARHAE,
ZE[AVRF AR A 95 TO R AL XCAZ ST TP R XKW, 2= [l B HE AR s AR AE S A TARICAZ S R,

SCRFAL BRSO

xR TAREICZ, wEE, TR SRR
SES Bs42
1 515

TARICH R — A RIAM RS, LHEH
i 4k 357 /0 & % B (Baddeley, 2012; Luck & Vogel,
1997; Ma et al., 2014; Oberauer et al., 2016), A v
AN A B BRI 8 ORI SR AE AR B e iUAE 55, A
R IRHE B T B R AL B, X PP B PR LS
FRBLH PRt B P 4+ (Kong & Fougnie,
2022), PEFEPEE R TE Y AR, PesE A (E B
PPt TAEICAZ, A %0d I8 5 B (Johnston &
Dark, 1986; Luck & Hillyard, 1994; Posner & Petersen,
1990; Wolfe & Horowitz, 2004); %&£ 4k 4545 % T.
YEICAZH EAAE RS S B, AL G XM 55 M F
S LR BRI T AR RS BR o B BRAE Ry e R 2
Fri— U0 IIRE, D5t 5 AT E S5 TR N A
MITAEICIZ N R (Kim et al., 2020; Park et al.,
2017; Sasin & Fougnie, 2020; Williams et al., 2013),
AR R BR BE R AL 5T AN FN BT IR, JFAR HEXTHTE

R I 3): 2025-07-02

B 4% (Kim et al., 2020; Williams et al., 2013),
TR TH R SeAT 55 /M. Y11 TAR LIRS R o
PR AL TR 7R DL AR Sy B2 B0 50 1Y) B A7 BUIL
iil, BOEEBRERVE VA BAR T B, BRI T A
HEBRCIKFRIECn B . TR A0 E)BE
% (Kim et al.,, 2020; Sasin & Fougnie, 2020;
Williams et al., 2013), XFf2u 0 R 77 =0
B BRI R AT o3 B AR A T, WER & IR 2K
FREZERS Bt R b v 1 56, X 55 5 25 [R] 6
FEIRME A I BS AT o AT B HE — A Sk ] A
TELARICAZ IR B R vhy, 25 ()RR 2540 T 6 o F
7 S RN

e o BB A e PR, EEkA
TH8 2 a7 B A RER M A, R A B AE o 3
75 [8] 4§ 7€ P16 (Spatial binding account)iA Ky, 5[]
O B AEAE TARICAZ AR 25 [ B AE ] 1 46 2 Pl 3
ZiAEH (Schneegans & Bays, 2017; Kovacs & Harris,
2019; Treisman & Zhang, 2006), H W5 E LM, &

* TG A B R IF S 5 SE I (2024SIGLX 1074, 2021SIGLX098) , [H 52 [ SA Rl £ 4 10 H (32271103)% Bl
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1028



55 6 H TR 2 =3 [E 8 RS

A 510 58 X M TAR A2 RS 5 1029

B B AN R 25 [ RRAE (55 25 [l o7 B AR XS A7, $8—
JEzs A EARRAE, gt | TR LA ) 45) 3444
R M= aA g, E28 mREE A TR 3
[R5 B A RE 5¢ BUAE B I8 22 (Bays, 2014; Fougnie et al.,
2013; Schneegans et al., 2022; Schneegans & Bays,
2017). 573 [A) 4 5E BRG] 9 20 R SO R Big
(Object file theory)IA b, =5 [BIV E R & AR A E—1>
AT RG], B . TR BT AT 9E 25 (R RRAE AR 4 55
FEEXANRG| L, S EEE RS (Hollingworth
& Rasmussen, 2010; Kahneman et al., 1992), &5 [a]{if
EIR TAE AR S I T2E, f Mgt — P 4e
B, 2SR Y it o R A B B s M . o an A
/K bl B2 (Boolean map theory)i ¥ T 23 [a] i &
M E M, IR S ARG B R A
PRAE A R AT R ML, & B — P RR AR AR 4 (AN 21
@)'3—@ SIAMA S AT 90 o won] DL R

0 Tt SO AR S5 A 28 RUAFAE, 117 25 )7 2 Y
éﬁﬁf&ﬁjﬁﬁ%ﬂ Ve, Bl ok B B AL E A
Bo AL E SR — ik ToE A b, el
23 (AR AR 38 A2 TR I i b ] E AT AR, A RERE
TR 2 (Huang, 2010; Huang, 2020).

25 (A B 5 AR A MR AR TR 2 S A 2 i

B ASTE] A 4R ME . Kong A1 Fougnie (2022) % B
235 [a) A5 B AT U5 (] PR FE e A T AR G 1S AR AE 22
S HARZS MR L, 28 A B 7R B rh T
KT AR I, ARTE TAE IS PR e B B e LA gk 7 1]
AR, Li 1 Saiki (2015) % 43 [a] v B AR 2S [6] FRAE
() 70 2 [ I 2 R I il R A AE 22 572 &5 (i)
] 9 2 2% L Al 25 Rl 26 R A R 4 T TARICAZ
INTRE BRI, MR £Eh, Ai s m4&R
IR BNCICRBEE TR AE S ML R, Fidk M
PR T A A B AR T FR rp i A A

g5 1, BRI ABNSIBUE T % IEﬂuETIﬁﬁE
VAR OEER7 SN VPRI S B Y SRR EAANE Y T R
HA Wm0 . (AR, &ﬁ;&iﬁﬁ?ﬁfi%T
AL ek . = (a7 B AR T O 2SR DA B B 1
ANFV R AR o I S e AR S — Ak 3 S IR i 2R
JCH, SRR B AR R 1 R P . BT
iof FLEE T LA Rl B B R EE S W E B R BR i
T, RF g A EAE TARICAZ8h A T iy A A
o R BIZE R R, ASHIE SRR RS X S AR
o7 i e AR B A B AR R R R
11 fEHRRERER

S BRI, N TAEIC R bR 2= Rl

B R BRAE S [A] (07 B )RR SE N M . IZ IR Ry 32
LT E AR TARICIC Ot N AE e B B B Rk b7

B, AMALE A S g eI, B )
P 5 AL S ook, WRERE A sh i 3 TAEICIZ
H1(Chen & Wyble, 2015; Chun & Jiang, 1998; Foster
et al., 2017; Treisman & Zhang, 2006), %i4ll, Chen
ﬁWWbQMﬂf#miP%i%Wﬁ$E%/ﬁ

REVESR M2 HAE AT 55 JEOCRRIE I 0 B A5 2,
Eﬁ S B A5 B T I g i TARIC 2 . EIEE
P28 BRI i — 20 S T I — W, B s S AT
55 JC KM 7S )AL B 47 2T LA pl 2835 By v o 1) fi
% (Foster et al., 2017; Lara & Wallis, 2014),

HWR, 23 [958 BRI [R)RE S 00 B A Re AR PR B 1
TEZ% PERYTESE o IZBISI, SR E S T L
YRz AE 2 [MIRRE Z (8] 9 26 (Kovacs & Harris,
2019; Treisman & Zhang, 2006), — R ¥ SZUEIFFE N
IR T B BEIESE, BI40, Treisman Al Zhang (2006)
R, B A0 E S5 4E 55 000, (HAE H R 781k
S FEAT 55 A OCFFE A I A2 B0 . T B4R YIRS 3R
B, AE2SPRAAE -5 00 B 98 e G RO AR A . B
WEHORE, H— DR RER S 2] 7 — 1%
M b (B R A AT IR, XA O R I AT R,
2 BT 1] T R M A RRAE AR B B R AE
(Bays, 2014; Fougnie et al., 2013; Schneegans et al.,
2022); WAHBARBORE . YT % Rk 28 ) FRAE
(s )V 2R s i, o IR — &R Sy —
JE 23 ()RR (N € ) e 20U B 2 AR O AL AR R . D
ﬂlﬁ [ REAE H e i H 48 e AL a5 B TR R,

FH 2 (A7 AT g 2 2R W AT DL By b 1 U5 A %of
@E’J&'ﬁ%ﬁ(&hneegans & Bays, 2017),

RIS SR T A B E TR TAR G AL S A N
AEFF AR IR o SRTT, T3 —SERIFSERT A )AL
TETAEICACRAE P AR R M A 42 1 T BRAR, AATT 5|
B AR R SR
12 fEIFFRREIE

B AR R R R mum 25 ()L 1) % R v
HHEAER MAEARL . X — R BORIR T30 ) Sk
WFFE X 23 (17 B AR R A7 A Pk, 2 SRR X 28
(5] 1 1 12 (]2 B 1 P RAZ U Wi 1 SR

B, — R HH R T AL E R R
ZE A H S gt IS . B, Tam Fl Wyble
QM@MH%E% PR G 5 2 [R) v B2 T AR T AR

[ZBTIR, IF40 3RO B R IE A IEIZ R I

%%Eﬁ S [EAEIFEE A ST, g SRR
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L

58 4%

PA R TAEICIZ IR . [FFE, Woodman (2021)f
W A, 25 B4 RS AR —FF, 7525
A p T A ] R A Y T, Al R AR ISzt g
XSGR R, 25 BB AN Sy A S gmis, 7 TAFID
P FFAEA R IAL, TE—E S5 T AT LA B

HWK, BA LW 5T BsE 128 ()AL B TR R IE P
FE LB . AT, JEAS AR [E) Y 48 € 7T
VIS 25 [R5 Bl 57 A7 76 (Kovacs & Harris,
2019; Treisman & Zhang, 2006), Woodman % A
(2012)IBIFFE A I, BIME 2244 114 2 8] 32 74T 55
F AR ANFTRLANALAS), WIF R I B R AEAY
WAL SR, F IR S8 5E & 5 0 AR AR T 25 [l iz
o Xt ARSI (Object file theory)f2 it T
— R BORALE R T TR G AR B %
SRR . (BEARSCIE— BIE R, A B A1
AP FESEE T T R R, AUER— DRG0
A & AT 177 {5 B (Hollingworth & Rasmussen, 2010;
Kahneman et al., 1992), AT, $R0AE NS F T R)
Bl [ B B TR BARSCIE N ER, RIE AR 25 [ o
ANWAEAL, BRSO AT DA E R 2 AR 1 5 4y,
XN 5 R A — s R b ST T Y A L A
H (Kahneman et al., 1992; Treisman & Zhang,
2006), Logie 55 A(2011) 42 H 1 57 Ay Sk i W,
N2 )AL 5 A 2 )R ik Can B A PO TE TAE
CIZERE T A R S AL, 58 1T AR oA
A1EH] . Al Hadhrami 55 A (2025) RTS8 #E— 20 34,
FAESRE BIAZ O B AR S, MR TR AL E
B N ER BB AR CIE 23 TR R ) 22 1] A 26 7 o)

_

FAR A )iz gl HA I R B I, X AR L
TE R RE 5 IE AN R T 223 TRl B AR R il A

IRWFEN AS A E I AE— A A E . =
AR RRIRRE, TR — A5 B R AR 45 5
oM B AR . PR, BN BRI e R
TE—FERL AR TAEIEAZ R
1.3 HEAR

HEUE AR, AWM T Park 4FA
(2017) N ZHFAEF AR h RS BR B R B4R N, IR
JH B1 28 R (retro-cue; Souza et al., 2016)Kf5ik18
Ao AR T PR B 1A B0 2 R O 8 B2 A i 5 [ Bk
f ) SR FE 0 L

g h, POT IR — DS 2RI (L
N2 NS DL RS ¢ N ol A R E RS PRSI
2 I 1) £ 2R B s AR B A 55 A O R AIE (I L6,
[ B} ok JT A A e 4 s 14 55 TE AR AE (I ) o
S5 S A D I B i XA 5 AT 55 A SRR A Al 1)
A I LA 1),

AW FE BT A% O FE TR B Be XA 55 6 6 Ay
TERIHRIN, Mo Z BB, 1E5 PR “TE K
AL AL TN (Gao et al., 2011; Gao et al.,
2009; Gao et al., 2016; Shen et al., 2013; Yin, Gao, et al.,
2012; Yin, Zhou, et al., 2012), R 132 8 AT
55 TRFHEC N TAEICIC T AR bR, HAEEA
SRR TEAT 55 A0 R FE EiiCe s #7455
TERAFEAR N TARCAC A B ER, A B
SRR TP R R e AT 55 AH DG4 2 B Yid
124554 (Chen et al., 2024),

AR [
= ][
—>
1E55 TRAHE R 2R AL IA=R
—> BRI A RAHE >

B
AR

B 9 se gl Sedmid— > Z AR IR, SRS RS M2k R A IRO RIS, PR AT 55 MOCHHIE, If £ kR
TCRFFAECUNALE . B, RSB, Bl 2R WO SR 2 73 B, [R) Ik 2200 DG G R ik 1) 22 Al (81 v <<z
BRE, AT 55 JCORRFIEAE A S B R S A A ) o ASBIE S S e 0 DG SRR A8 A T i A IE, R R DAl

HRBRBCR . B W T, T,



% 6 1

FEREBG A 23 A He AR 2 AR S T AR IC I R Bk 1031

FT FRZR, AWM A AL ERE S A
(B R (B SR RO SEA T ELHE AT b, I 56 P A Xt
SR MRYERA B AR R A A B AR B AE TAE
TCAC B Rk M, D23 ) B R RS R LR 2
(R AF S ELk i e, T LATRU 24 25 [R) 3 A AT 55
TCRFFAE KA AR, W HAEZS [RIFRAE AR fR I 5| %
SRR T HRRLN; MR, MRS E AR R R &
[ B 5 H BRI A T X 51, P ZRRIEAE T AR
CAZ L BRMERE A, B4 P54 AT 55 TC R AIE
RAABAET, Frg] & BT PR N AE Y (P9 i T
KB ULE 2, RS 1),

2 SEEY 1 ARG HREFERL BRAE 57
CBURFIE A4

AN S 5638 o b A s Tl B AR S R AR AE T
YEICAZ P R RS BRMERE, ORA I bk Pt A7 B ik
PAAT: 55 0 R 4E JE AR AR T 51 K 1) = P 280 R /N A
AR R R WA BB BRI TR AR o A 25 L
EMNTARCIC AR, HA B A 21
POKTEAL 55 AHOCHEBE L AYICIZR I, WIS B
FRE SR feZz, A5 A Tl B PR HCRR R AP R
ARBABER, FERI B B AR AL W 2R T &R
FEAR B HYICIZ BT

21 FHik
211 #ik

ARS8 {8 F PANGEA 27 (Westfall, 2015)3#E47
K5 153 AT, AR E Fr @ FEA i . BAPSR 1A 54
MK, FH Cohen’s d = 0.45 1E &=k H
Richard %8 A 2003 “ERYIC50HT), TEREAER R 15 1Y
FUEF, Bl 2x2 s HAERMRE 1355 0.8,
T ERKGL ), RIS 26 2 KFEW
ROPYAERS N 21.04 %, D =1.99 %, JLFIN 18~24
2, A5 19 #ctk) . FrA w0 ) R SO IE 2R
o SEER 1 RNSEER 2 Bt il KSR Bl R AR
N R e B A & DY 4 o 1 1 (2025-0701-
0410), Fr A I TE LI AT &% T M R 15
212 FE5EE

S v R 24 A e A 7R B B 27 9T B
(2560x1440 142, 125 Hz)2 60 cm Ab ., Hill 34 AN 525
FfEfriEil MATLAB #Y PsychToolbox A= h 5 S #R
(Brainard, 1997; Kleiner et al., 2007),

Fr A R 33 R 7R K 689 5¢(RGB: 130, 130,
130) |, B0 15(0.67°%0.67° ) J ML 5, 5256 )
HWOMIRAR . BlERA B4 RN EZINIE, B4EEY

H 6 T REE . ATREH BLAYTE ARG . SSIERAIE |

EWRE . IE=ME. EE . BUERIERDE, vhE
AR (4045 - 20 ((RGB: 255, 0, 0) . % {7, (RGB:
255,255, 0). 44 (RGB: 0, 255, 0). ¥ {4, (RGB: 0,
255, 255), I G,(RGB: 0, 0, 255) 1M 41 f4,(RGB: 255, 0,
255); Al RE IR A7 B A0 T DU LS HO A
AL LR b (R4 5.349), MRS IE 5 AR,
A7 ] 60° S 55 (i F = A SCAR B IR (“TRAR
“fEOFIER A, 2.67°%1.34°) K H R T B0 A B4
ik, [l 32 3 B AR i LB R AE

213 EBit5EF

R T 7 kWA S TPk 2 Y,
AR B PR EAWEZ LT . — T
(0.45°%0.89°) 2> 7 B 1 U T U5 B 76 o v e R 252
I 500 ms, 1000 ms Y25 I Z 5 2T 204w
ZHIE 150ms, B TR, [BI#ILE K (retro-cue) i #H
500 ms, PERAESSAHOCHRE, ZER PR AT 55 2
SKESBRAT 55 ToORHFAE, AUIR BB AT S5 AHOCRHIE . &
1000 ms )45 [ 1] B e 52 B0 8 00 ) 38, 9tk 75 78
3000 ms PNV (F ol 3) R AT 55 A0 SCRRAE 2 75
KA, RIS 10 AT 55 A SRR 2 A —
3, AR 2 AT 55 JC G REAE (F/ 5855 A 1) /AN 7] S g
(Y VE IE G ZRAE B (8] P-4 ) o AT 55 AH G AT 55 T6 R
IR A 50% M ME AL AR ARk . 480 500 ms Y%
H, B R R — 80, Bl B Wiz 8y 2
B SRR IR B AH R B0 A 50% 3% 4
AR A 1K E] ] B (ISDBEL I B AE 1500 ms % 2000 ms
ZIE . SCH 1 AR E 3 iR .

S 1 A ARFRHEAL A I SE R A TBAR—
BRI R-B . R ARV, BT iR
ZHi e . oA D 2 08 A FRIE OB
AR~ B 55 T IC BT AR AL & TR0 5%
TR EIAR B ), IR B AR, BRI
T AR R B VT e R AR AR Ak, I B R RN AR
FETAR B A5 T, R A T R A £ ] g
RAARA, ML BRI o PP 2H B 0 057 76 B
WZ P, RS 216 MKk, IR
BRI 432 MR, FEIESUTE S5 2, BT 78
16 %210k, B2 L H IE R 80%,
A gt AIERAESS, BN EZ S,

22 #R

ERG T, AU AEC AR AT 55 101 24 I
B BRI OB IR—7 & 25 P S B8 R 95.8%, B
AR LA IEHF N 95.7%).
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AR AR AT S5 A SR AE AR

1SS TRRFHERAE (LS5 TR AR5 TURIHEARTE AL 45 TSR

\ /

©) » HiEAE " BT
Hita Ak Fia ik
" BB . BB
§ Rl § R B
M . E( .
Bt B Hifa, B
1T45 JOR AT U280 45 TSI (U240
BB R R T RE AR SR BSE

Kl 2 BB a2 R R ORI S50 1) a)SCBe 25 PRI B . S & IS 26 1F . TR @ L (ZE ) AR -1
M), 1ERANRR T, PAXHRE LR IR, HEf— MES5F MORRHE, JF S BR 75— 1155 ToORHHIE,
UEROKE S TS L R IR b R A TR O VA i [ R (P S INVA R BT 6 974 b s S A 1 [ [ 35 P VA
FREMNTARCIZ AR R, HA AR A 2 T PP 55 AHOCHERE b iiCIZ R B, A B S M st
o7 B S DR R T X LA BB B, AR S 1R TARICAZ PP AR IR R, R AR AR Iy 2 B35 T Bl fE 1 55
FHRYERE LRI . )% S BB TS 4 R A



5 6 34 ARG S5 28 AL E AR ZS [ERAAE SEE N TAEICAZ PR B 1033
b e Z=H [FILER zs EZSIpN
150 ms 1000 ms 500 ms 1000 ms <3000 ms

K3 S 1R B AR R SE R

TE 1000 ms 1725 HJF 2 ICEM LI 150 ms, ZRuRicHELBIE N

JEARFILLE . 36 ML R LB 500 ms $7R AL 55 AHOCHRAE, BORRSLICAEAL 55 MR ARAE, JFREBRAT 55 To 4y
25 AN 1000 ms Ji HH BLARIN A, BB e SRR IE S TS 00 T, VPRI SO . AT 55 AH OGRS 77
BB o AR5 A SRR AT 55 TR AFIE A S0%R MR K LR A8tk . FEI8] 3 B Bilvh, 455 TOORFRAE K 2 T 78

e, TS AL 55 AR O B RFIE AR B A 2

TSE, BRI S SRR, AE A SE B S
OB R—7 B S5 A R AR B8 558 ) B 430 264 T e Xt
t AR, HEECAN[A] [ 2 R S R AT 55 A DG HRAE Y
TEBZER NI o o T 3 G A 55 TCORRRAE ) T4,
AT BEAT: 55 TC R FRAE A e Az AR AR A T 34T o

PRk, b BN A [0 B R AE S AR 2 ()
TETE TARICAZ R RS BRMERE, ST TR RAE AT 5540
RARHE, T B AR AT 55 TC SRR 1K .
TEX S, JEAT T 2 (R 55 TEORAFESEAL . ('8
vs. Bl x 2 ((E55 O ORHFIEARAS . A8 vs. A7)y
52 N5 22 0 A (ANOVA), 43 51 43 B 1E 5 K A
FREE o A AT H B . AR THRAS [ RRAE, R BR

1) 25 )4, B A AR A D B AT 55 vh i i TP R

221 IEMX

AE5-A8 K A AR AT (LI 4) FETRIR—7 B 25 14
T, PR B IER R 96.59% (SD = 4.06%), £
RIS B TERIE N 94.18% (SD = 7.45%)., TEIEAR—
gt T, Bl S IESEN 97.75% (SD =
2.91%), JEMRARAE I IERF A 94.50% (SD = 5.76%).

BeXT t kg R M, fEIRR— & AT, LB )
5B IE AR B TR & (1(25) = —2.18, p = 0.039,
Cohen’s d = 0.43, 95% CI = [—0.05, —0.00]), 7EIIR
BT, B 0 IE R & TR R R
(t(25) = =3.03, p = 0.006, Cohen’s d = 0.59, 95% CI =
[-0.05, —0.011),

=5 T X A AR AT (WL Sa). 4407 B NAT 55 T0
KARHERT, A7 B AR I IER %8 93.92% (SD =
5.25%), i B AR IIERFE R 94.18% (SD =

7.45%), BB AT S ICR
A TEHHE M 94.69% (SD = 5.19%), B A4
EHE K 94.50% (SD = 5.76%).

SRR, A fh ik
SR

% *%

fE R gie  JBR
R EA BR-Bead
S HIRAFIE 2R

Bl 4 S5 1 4TS5 AH SCRRIE (A IE A R 25 R
He HREFRRANME, RELFRPEIN 95%HEFX
., "p<0.05 "p<0.0l,

2 7 22 3 T (ANOVA) &5 3R Wk, AE 5%
TCFHREZRAI(F(, 25) = 0.34, p = 0.564)FHI{E% T
KRR (F(1, 25) = 0.00, p = 0.96 1) TG . & +
RN, —HMZEHEAERINA R, F(1, 25) = 0.06, p =
0.815,

222 KRR

AR TE A B A AN A S B 53T

fE 5 A8 K AFAE ST . TR0 & X,
ARG B A 700 ms (SD = 194 ms), AR
YR A 735 ms (SD = 195 ms)., 7EFZIR—2i (1,
ZUF, BEAAS IRV 626 ms (SD = 163 ms),
JEARH A ) BB 4 690 ms (SD = 172 ms).



1034 i Hoo% i 95 58 &
a) N b) RS m AL *k
100 - IL-I - ns. - 7751 I
80 | 750
I
@_ 60 = 725+ n.s.
g
H 40l 700 I I
20 - 675}
0 iC
Bifs AR Hifa, P
1255 TN E R AT 155 TN AT

Fl 5 a)S2e | AT 55 JC RN IE R ZREE L b) 286 1 1Y S 07 I 4%
W HREFORA Y, IRELFRPERN 95%FEX ., " p<0.01,ns. p>0.05,

BCXT t kg2 KRR, IR BT, 7
B A RN T R A B (1(25) = 3.42, p =
0.002, Cohen’s d = 0.67, 95% CI = [14 ms, 55 ms]),
FETAR - S5 T, Bt s 1Y S g B LR AR )
A (1(25) = 5.27, p < 0.001, Cohen’s d = 1.23,
95% CI = [39 ms, 89 ms]),

AE ST K A AR5 HT o Y0 BN AT 55 TC R R AT,
P B A AR IR A SV R 764 ms (SD = 213 ms),
A7 B AZEIRIR A SV A 735 ms (SD = 195 ms).
M AT 55 TR, B A8 A Uk 1) S5 o st
H 691 ms (SD = 172 ms), EEAAS IR AR A
4 691 ms (SD = 180 ms),

& 7 22 BT (ANOVA) &6 S| R, 1E 55
TCRFFFSE HA 3 F /00, F(1, 25) = 7.50, p =
0.011, np = 0.23, RV f A8 fL 58 5 K2 I o 1] L Aot
B AT S5 TO PR AS 1Y E RN AR B3, F(1,
25)=2.54,p=0.124 , EERE, L HAEHEE, F(,
25)=521,p=0.031, 13 =0.17, FHTL5 TK2 ]
DB AR B AR S EOE SR TP, 1 2 i AR
B 2L TP

i — 20 A T BN A T 3R AHLE TR 55 TE 6
B8 AR AR BRI, AT 55 T A A Ak T BUR N I
I, FQ1, 25) = 8.13, p = 0.009, 0} = 0.25; {15
TC ORI 1Y AR AR N R S BOUZ VLR, F(1, 25) =
0.00, p = 0.979, W& 5b fix, X—AMEH, 5
55 JC 5 1) 25 (a0 B 1Y) A8 Ab i 55 25 100 3 4 45 A G
MIEAZ S8, 54 55 TR B B 1 AR fL PR 25 7
BT 55 M AL BT R
23 itig

LIRSS T L E R R, RS
B AR A [ RRAE SE N TAEIEA2 B B . BLA
K, AT S5 ooy A [ A B R AR, B4
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A 50% IR T, — AN S5 TR RRE & AR AR A (W
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5 R, WISZRpfr B AR S, A5 HIRHE:
55 M SRR A B s ) ik, TR R A
W77 2253 B (ANOVA), 3k HL AT 45 TG SRR AiF 1)
SRS CRE vs B AR vs AR 2 [ FFEAS A (2
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Abstract

Working memory (WM) is a limited-capacity system, its functioning relies heavily on the ability to remove
no-longer-relevant information. While previous research has primarily focused on the removal of entire objects,
it remains unclear whether all features within an object share a common fate during removal. In particular, given
the privileged status of spatial location across various cognitive processes, it is an open question whether
location information is treated differently during removal. To answer this question, we directly compared the
removal of spatial and non-spatial features from WM. We proposed two competing hypotheses: The
location-specific hypothesis assumed that spatial location was more difficult to remove from WM than
non-spatial features, due to its central role in object representation. In contrast, the location-non-specific



55 6 H FEREBG A 23 A He AR 2 AR S T AR IC I R Bk 1041

hypothesis assumed that spatial and non-spatial features share similar removal difficulties.

To test these hypotheses, we conducted two experiments with 55 participants (N = 26 in Experiment 1; N =
29 in Experiment 2). We employed a newly developed paradigm combining retro-cue with a change-detection
task. On each trial, participants memorized a single object defined by multiple features (e.g., color and location).
After a 500-ms delay, a retro-cue indicated the task-relevant feature, and participants were explicitly instructed
to remove the uncued feature from WM. Following a 1000-ms delay, a probe appeared, and participants judged
whether the cued feature had changed. Crucially, the uncued (task-irrelevant) feature changed in 50% of the
trials, allowing us to quantify residual interference from information that should have been removed.

The critical measure was the interference effect, defined as the difference in reaction time (RTs) between
trials with and without a change in the task-irrelevant feature. If removal is successful, changes in the
task-irrelevant feature should produce little or no interference. In Experiment 1, we observed greater
interference when spatial location was the task-irrelevant feature compared to when a non-spatial feature was
irrelevant. This finding supports the location-specific hypothesis. However, because different feature types were
tested under separate task conditions, it remained possible that the observed difference reflected task-related
confounds (e.g., differing task difficulty). To address this concern, we conducted experiment 2, which tested
spatial and non-spatial features within a unified task structure, eliminating between-condition differences. The
results replicated those of Experiment 1: changes to task-irrelevant locations produced reliable interference,
whereas changes to task-irrelevant non-spatial features did not.

Across both experiments, we found consistent evidence that spatial location is more difficult to remove
from WM than non-spatial features. This finding supports location-specific hypothesis. Taken together, our
study supported the privileged status of spatial location in WM removal.

Keywords working memory, spatial location, working memory removal



