DHEAR 2019, Vol. 51, No. 7, 772-780
Acta Psychologica Sinica

DOI: 10.3724/SP.J.1041.2019.00772

EESEE AR TIEICIZ I E S IR RN

KM

A= T

x|

(LT IR 2 S AR PR R AT S0, K 116029)

W OE DEOE R A RRERS IR I LA — s B i I FAE R ARIE TARCIZ RS . ABTSOR 5 2805 TARIL
TCHIILIE A e R 22 BI RRNCIZI A E A TE SRR A2 . S28 1 FE RN FR ARG A RERD B, IR
CALI H 2 B DA N 7 IR T R, TR BRI SRR I H R R H Y
FAR BN, PAalRICIZ RS SRR R B R, (AT AT 2 B Z A 3 25 ey 5

5 2 WRESSSEES 1 e R I S IO AP R A 22 0 30T H BRI AR . AFTEAE SRR, ST iet
M LI 5
KR I TARCIZIUE; I FRaIn L RV SR A

F BRI R BRI i CAZIU RORCR, HASR

SES B8423

1 55
B T AL 28 55 10 S LA £33 A 1 0 1

A, 5 ANZER ZFhE SO TR S 8 VIAH G,
B ANNTTE T X 2y 852 A= 015 BN, REAS BT I 77
S Y HTAT S5 A SC AR B, T TR 2 A AT T
(Baddeley, 2000; 2012), A TH X 52 2% 37 S50 J T
P KB AL (5 B A SR, JFAE KRiHI 2%
PG e R HEATRAE . HI2, XAERYERGE RIE 2 i 55
By, %%k BN (Sperling, 1960), A T i H 55
It HAR G 52 HAb AR B0 T, R e 55 10 R v 2
TEAe 4 UG e AL o8 TAEICACRAE, X —Fe it 72
PR A5 TAEICAZILIE (Potter, 1976; Chun & Potter,
1995; Jolicoeur & Dell’ Acqua, 1998; Vogel, Woodman,
& Luck, 2006). VERMIE WAL 58 TAEICIZRAL MY 82
s, AR sE TAEICAC IR Y m AL, XT3
AL E TARICAZ RGERIAEAR LA A B A 2
Vogel 5§ A (2006) T U I FH A7 i 09 728 Ak o ¢
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FFAE R Sy B W 8k v ¢ AiF il I 18k A 26 T AE
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(2B 7IRS BT VA 271 ey i | P vy E SR R Tl vaRl i = i ]
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onset asynchrony). %% %H%& B g iic 12 A0 1E 6 R Fil
SOA M3 AW e, HBEANFAEMAE, F52Emmt
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IR . VR IZAE R, 10129 H &L ¥ 51
T AR ILIE A TARICIC R G Y, BRIk
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AICAZ I H S BN T LR 2R 5, [ 5 A 51
BRI ST B 2 5, AW, FFHEImidie
WG 2 T A A A 12 42 B 5% (Scharff &
Palmer, 2008; Scharff, Palmer, & Moore, 2011a; 2011b),

Huang %5 A& B, BlOfE BAEF 9 2 AT
(A TE A 5 2 TRl B S AR, A R g6
R 25 2P XA — 5l (Huang & Pashler,
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b, R S BT A R O e TR,
B AR BEFIAT N BRS8N, (HP A B T A
FETETE G800 S0, S 35 [R] I 52 B 2R AR 1 52 46 i
4 W AR TP 4 2 AR LS 2 Mance 5 AF%
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Sy o DL B ) B, 2 B 7E 91 R[] i 2 30
AL ARSI & 2 5, (B2 41212
T E B AR S g s, 781 5 LAY s 2 B A
Foo g TR, B E R DU 2 R P
(Mance, Becker, & Liu, 2012), Bi)5, S4WF55 &8
FHARTA 92800050, DOGHIE AR 5 1045 2 L
[ 3ok P2 AT ERDT I K B, 1A WA G Y T 1] I
FP A B BLICAZ ST o 2w T R 2, R 5 )
= B L E 25 48— (Becker, Miller, & Liu, 2013;
Liu & Becker, 2013). Hao, Becker, Ye, Liu £ Liu (2017)
I CDA IR {H RE2 Sz ik 4 Hi AL oe TAEIC 12
PRIFRY I H B X — 4, DLZda b LA g5 ie ik
157 HEERRAE, TEMATR ST, = Fh 6 m
CTZBEDN(L, 2, 4 TOFEALE I, S IHH S S I
EITi N [E1R R (28 VDS i RGN = SN T rAA T = 82/
T CDA i@ {8 i 3% K Tid42 1 iy CDA R {H, {2
51212 4 Wi CDA WR{EA & 225 B mfE
BAE=FC 20 B E s 55 T Tk i) CDA iRfl

WA BFEER . AR, 7 I i E] P [R)
BRI 20 H, B BRI A R
i, J7 W5 B A P 25— (Hao et al., 2017),
DL 2R —FERM, JUEA mAETER IR 2 7

B A0S0 RE AR 22 S5 80, 40 AR N IE I R I,
JLIE 25 130 23 32 Be 420 B (0] 25 (0] FE 5 04 52 ) (4%
%, i, SAHAE, X, 2017), A T7E SC 5 i
RS [ S ) R (UL AR BE B 40l R 4.6°, 8.5°
F111.1°), PAHeE S 1250 H 25 6] #5828 Ak i,
AMARTE R BRI 51 2 B4 L iC i n 25 5 o 5%
WA R B, XTEaER, YA HEZ R A
[ R B R (LA S R 11.1°), [T
B IE A 5 5 I T 9 2 BAR R IE A R, (A
5 TP L A IE A 3 1245 AR Y WA~
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FEANIN T =0, PE# AR, 25 [ B AR fh Xt 43 e
LT H L SRR A, I T
JLIEZS 5t . S [m]IE 2 B0 P I00 H BE B RGE B
[N SRSy =t e s v | 2N O o B A R A
TR 0 B 81 ) e R R R A D Y e E) S
SIS I o E = o (A L RN R e S BT
LB, DU AS R N R (HARE R,
Xl A IR, LA B IR A B
G ERE =W EN B 0 i L SR T VAR N B R D=
o 0 AR A 7 X I [ e R A R e, T N PR
T (8] ) 2 18] B2 A AR AR A RE T | A I T B R A T
A4 . SEBR b, AT S50 A AN AR G A T
BRI AR LR (zoom-lens model), RAERRITN
S, AREEETR S, I HL A R
R A TR s VO P o =l N I 2/ N NP = N
PR B TAAR B 43 e 3 B T R e e b, AR
T R N A0 H o AR B LA, e
P A58 ZINBSF 3 T3 T PR B A T AR 4 TRC 38 1) 3 R
WERBZ, MR FE R id 2w 5 i TR
AR X% = (Eriksen & James, 1986); T7EZSME K& A
2017y SEg v, AATTRE A 1E 2 I B #2 BLAE LA
P8 5y U PN 00 o 4 L B i = M= 2 N3 N [E1 B ¢ SR AN
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AR P I H 23 1] BE 2 A g 52 S AR 4 L AR B iE
T2 B i B T LA R B (11 1) 44 T Y
RS T REAR AT RE 2 E B AR A s e, 5 B DA
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PERYIE®R A 78T RS FE BN B 0T G R
FUET), - H R EREERZ,
PN BE I AT DAR] e LIE, PR, 9 S B AR
155 ] I 5 B2 B0 TE A A AN A 5 2 57 o AT
B, IR R AN LI A, I AT
VTR T, PSR SRR N LR . e,
PIARN BT AR IE B R A 2 B 2 22 57

2 S 1 FEREEIR/NT AL
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21 MRFAZE
2.1.1  #Hik

30 APkt 22 44, BE- ), HIHIL TN
R AAABHE SR A, FYER 21.8 4, Irfi
B AE T B I AA LSS, B0 IE T IR
HIE A5 RAT, SC8 54 T,
2.1.2 RIgHHE

SCEGFERE @ IS E-prime 2.0 gk, HIBOR R
BUAE 17 W CRT Ry (¥R 1024x768, il Hr
B 100 Hz), ZER AR B B /R4 60 cm. idi2

I H M IE S A (R« 0.68°%0.68°), HEI (O AE 6
R IR (A2 . 233, 0, 0; 4. 30,138, 18; 1% 26,
49, 178; 5. 210, 85,7; #: 231,228, 66; 4. 156,
0, 158) T BEML B o S 5038 35k A~ [0 7 B rh e
BB AR (IR AR B KB 16°, /NI 9°)FI I B (R IR -
45,45, 45, /N 60, 60, 60)AKH ] 7S 515 K] 4
AT H P I I Rl eAZIE | HEROR)
VIS PRI A ) S BAE K (71(30, 30, 30) T 5 T,

213 FEKERF

B 1 ohSmmE . P RMANLT, HeE
P e R B — AN K (195, 195, 195)H e
AL () 300 ms, A2 JE 7R AR Y DX 8k Py
R — 2T H, B R A e I [ ]
MT (H1 T 3CH 38 22 300 1 PR A R 1 0 ) o 142 0
HZJE2M 100 ms MHEHORIRL, HR2B0E 55
— MCIZH H AT . H245 R 500 ms 175 B (55 BRI
AHE B v e RN, Z 5 2 =AMl
T H (P R 55— A0 e AR, EiEEE
FEEPL 100 ms BYMEROREL, HALE 55 — M0
TR TR, B S 5230 500 ms B VERL S . e STEID
12350 B 5B P 7 B A BE AL R B — S 5 H
(P8 4515 50%), 2000 ms J5 5 B 2 9 ik s
N JETH % o B AT 55 2 W IN I B i 2655 2
RS BT %07 B e A2 H BB (o 2 S A ] o
FEHI H B 5% A B E e 2T H A B A
], 4% F &k, GsoRIa), #4274k, Hop e 5K 4%
ARSI 50% . MR Z[EA 500 ms 25
Bt o BASLE R AR, BR T HEROINBOE R Z 5 1
PEFRGBE, 978 R0 4200 B 5 B I i 7 5 [
BANE 1), IR RIS 575 2
PLIEAHE, BREPA-ICAZI B 5 WA w35
RIS S B, LSRR P S B B oA E A
HE 5346, R T ICEGZAA FiciZo B A Re st
6] 5 7 51 5 B 55 — AN iE 12300 5 A PR st ) AR TR,
FEHRHN 5252 1000 ms BT . A28
I A R T BT v S L, TR A R
PRUE IE B0 2 B RTHE T AT RN, X S50 3 A AT
fargisk .,
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PEAT A o B EAS R B T Y BBl 45 58 1 16 A4
K2R LR (7 5 R 2 A 8 MlK), L
BAR T SE I 2RI AR Gt ot . Z 53k
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MR, BAFM 64 MK . LIFESA block I
IRET 2 I RBUNMERAER, MEIRL R K
B, #EiX— block PIMYRTAIRIR, P C425 H R
B B AL 52 IRAE LAVERL SO BLO AR A AR 82 I
PR JE b s EAR N 10°F1 15 Bl b1k %6 1) i
AR JE L (8 i 50%); SR &R /INEFIR, 7E
iX— block WA, A2 B ¥4 AL
ST DL SO ELO AR B R 8oY JE #UA 1R )&
i E AR R 5.20%] 7.9°BEMLHEE ) HE LR E
(i 50%). X T MR EIMPHADIE, P
T H Z W) B8 SR iz e UL I8 ) AR 1Y) 80%, S IR AV
TERERAR EREALIESE, S Horric e o H 2 e
A EAR R 8B ] I (PN H =2 [R] /% 2 [H] 5 25
6.4°) 1 1E ML o
2.1.4  FIHETE RN E

FAES Z R R AT E M 3 4 block (4%
72 AR TN 2 IA R S, T 00 A
PR 1 B ], DABE A o g 44 A L ] B 23 €2, 20
H s S i i e, Horpac iz mi H 2 2 AL A
BN 8 AR A (P AT 55 R Hr e A fn]

R ST B R B BR8Pl A
AT L) o R T B I PGREXT SL6 25 S A T4, AR
SIS HXTJE WA block #4748 1Mo 184250 H 1Y
SR ILA 8 FI A BE(10 ms .20 ms.40 ms.80 ms .
140 ms. 220 ms. 320 ms FI 440 ms)Z5HEHKBEAL
W, BADE AT A 18 K A BT ak e 8 A it
BRI ) 4500 B S B IR A R, 1K AR A LLF pRi 4K
. ope =8 + y(1—e ™), EAXIEIEM R pe A1 H
SEILETE] ¢ Z R — N REBOCR, £ HESE
5, y M B MALA T, RBUEHLE iR Pl IE A R
pe FIEPLATH] ¢ Z 0] 56 R 1 —A> R %L, 153 IEf 2%
R 80%I BT i I H R B ¢, T FEAES T
(Becker et al., 2013),
22 #H#ERE5R

CTZIH -4 B E] R 59 ms (FE K 20~
121 ms, SD = 27 ms), BORFESA ST WIS AY,
SN 2 s, JFxF T 20EEE R /D, R) x
20 B A, WA N 225007 . 45
R P VT ROV B, F(1, 29) = 1637, p =
0.0004, n2 = 0.36; EI = ERNA B, F(1, 29) =
236, p = 0.135; FEVERS 2N I E
YEF, F(1,29)=0.11, p=0.738,
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B CF) 25 PR Y SO IE A 8, <#73R7R p < 0.05, “**» 378 p< 0.01,

SCIGEE IR, BEEE R EAYR, ie1em
H 5305 2C R R A X 55 i St i ol il 3 52 1,
U B AN AR 1 DL [ 25 B R B e 12 5 B b 43 Bl 9 3
PR AR LT AR, AR SRR I, [RIR, %
G55 DIAE T 1 B B A GO R — 3, 3
& B TR R PR A K g i B L 1 I A 3 B AR
(Song, Gao, & Luo, 2004; 730, B, BEIL,
ZNE, TA, 2002), FRUIASLLE AR KNG
(] TR 8 7 3 T3 Bl A B A 380 o ARLE S8 Bty
el i B A S ST 5 Bt R h, BRSE R G0 ST
XHEAZI H AT RIS G, PR A g A I R A
MvE TARICAC R GErh, i AN 32 4 i i i+ 418
(Vogel et al., 2006; FMEFHH, fH/N2%,2011),

FF LB Tt B nl A, srBcrfeictcmt 5 -
BA) 1 T U 14 A A S A AT ] — A i R
A, A AT RE RS W IE AR AR L . EASSEEG
FRATT A AN B 4% HE B 1 3 9 U A 52 M BT 44 1 18
IERR KA AR . PR AN 0o g i 32 2 T e
PR AR AR RZ R, B 28 U ALSE T AR IS IZ Y
FAFA G 5 2528 50 5 50158 G 65 98 110 R AF A7 7
ER, MWL S S, I, BA1H BT
B, YR | PRI AR S
M 0B 2 i P 3550

VA

30 SCER 2. VRTINS R i
b F) 52 Wi

ASZESTE Vogel %5 A (2006) i ] 47 A HE ik i
BE HC AT 5 B LA b, X T R X s R/ N T R
D)t 4 3 7R A ) 3 33 BT 2 R X B 1) v £
Tt B 1 BRI 1O o S 5 R R DX Rl 4 Ok,
TCAZIP R S RORIY 5 5550 1 AH IR, AR 552K

P SE T R R N ieE— 1 HirEif, SRIETE
AL PN I E A BR824 W B bR B A
B, 48R RS Y 2 B ) Sk S S UL R, R
B 5 AR RS o SEER R, W T R
SN AT BEHEAT R0 08 S B J5 AR 5 B EE R AT L
BB R AT, JOR AT ILEIN T, Rk, AnSR A i
JEYLIE B R IR, HE IR E N AR LR
M 2015 Gt A (R R, IR A7 KTE RS R4 T,
AT H B A FE R B R M, S BUE BRI,
FR BT o AH S, a0 SRR A LI e ] 2 R 2%
PR, EEEE WA RILE N T/, IBAaR
[F] 3 2540 Pl 2% T Bl ik 34 e A% o 3 H 0 6 3 A T
T 1 A1), O A () 3 Y T PN ) A 23 R S o s
YIRS E 2SS FL, AR EEaE b,
KN AR &, AT R AR LA RN i Ay R AR B
3.1 WRFZE
3.1 ik

30 AP 21 44, B9 4), BRI T
WRFAB S5 A, PR 222 % . i A
B AVE I BRI AAR L5, ) S8 IE T IE R
HIE R, S50 )5 4T .
3.1.2 EIeMRY

FEALES A, RO, FEROE, BP
s, R B AL B R AN H 2 (] EE B 34 5 S0
1 AHIE] . [FIAEAR 25 HA B e 20 B 5 BU7E LA
B R 8B JE L (PIA~3 H Z 18] 1 25 [ B B R 6.4°)
IR RIS
313 XRIERF

S 2 I I B BRI A AR S S 1 R A
HF . 25 2 FALS WAARME 3 FR, A RER
SFETT e i B BB K195, 195, 195/
H LR (<) 300 ms, 2 7E R ) g S
—MEHL 500 ms, AIZER T HICIZ A, 500 ms
125 B Jo I R RS, A G P A S R Y
T H, PRy MT (i 500 5 B B A A
FEisE, My RS 1), 5 2B 100 ms AYHE
RN, R S B S R RS b B AR A B
JE S P 2000 ms [ BT 5 T A 2 B AR S fe
TH o BB 55 2 Wi 12 bk i B (2 5 7E 48
RKIEEHIh B, A s AT R, Herh B AR A
A A AL 50%. AR Z EAH
500 ms Y% 5t o B — LI R, BR T 0 W AT,
YA A ic A2 3 S BRI s 0 7 S 8 S B 3).
HEA SR AR R U B T e e, (AR
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SRWAATE PR UEIE A A A AT 52 T HEAT S0, X By i
JEABUETEER

FERORI
100 ms

BRI
2000 msBY,
HIHR
RILE R

B3 Sk 2 FESmEE

A or A

SE M FR R (R . /N, R %
i, ARTFEEIEES> block #E4T, 5256 &A1
PRI 4 ) 2R A 7~ o B el FE AN (] 1) 32 Y
WA TER 16 MR 2R ] S8, DI OR 1 124
BIE MR EATTARESIT . ZEH5Em 4
A block (15256 (> TS FE I A 525545 2 1> block),
B> block fL4f 64 AWK, A 128 MK,
32 #R5itiE

RIS BT 2R 60 ms (FEF K
20~120 ms, SD =26 ms). X HIRFELA S F 1
7 TE A 2R SN I 23 AT X t A, 4 AR AN
B S5 I %) TE A 38 AR AN ] /0N | 3 2 91 16 1) 0 e
MFEEFORVERE: M=0.87, D =0.13; /NEE: M=
0.87, SD = 0.12; t(29) = 0.20, p = 0.845); JZ W it 7E
ANTR) RS /)N B 3 3 T ) TG e 3 22 S (R L : M=
279.10 ms, SD = 86.03; /NEfE: M=271.58 ms, D =
86.83; t(29)=1.21, p=0.24),

MR S g s, 12240 A 3R I i BB A% 1 A b %o
AR B O I H BB s B, R R
P9 728 A X6 5 S 5 R S8 TR P AR S . 10 B S
1, FERREERESAMT, Pl Ef R a %
TR H T3 R U o o s G R ) 5 e, R
T A AR AR T 5 | RS ) 3 o 5 a8 k52 e ) 2 T
SR e S N o B = B M N = N e U AN
TEAf RS, AFR I AN 52 M 2 615 B LI 25 0t

4 THE

ARSI ZE A FH /N R 158 4 il 4 ) 1 33
AT A FL B AN 100 B R R R R, BRI
BCAEICAZ I H b B 1 2 98 5 L e TAE i 12 I
A5 S 52 o SR 1 25 SRR, M B R .
LR VAR RE 5 =N A/ o 2l N A T o 11 B N
{EL[R] e 52 80 2% 0 3 2 B4R 1 1 E il R R
S, FRUDR B R A AN e L B
PR 7R, 9000 2 25 R HH, T B Bl A el A R
W) i8] B 0 AT 55 1) TE A 38N B B I, 3 BH T 9
Ak | T T U 4 TG 1 R A B e L ABT fY
AV At ik AR o I EE AT A M i o R S LI
Jn Tk A H A ST M K — W AT (Vogel et al., 2006;
Chen & Wyble, 2015; 2016), ZE&SCE 1 FI5L5E 2
2R, AT EAEICAZI B A B R
IR 2 FBUCALAT 55 BLGTRFAR, (HEIR 2RI
[ 25 5

38 G S 2 HEBR 1 R PR R 0 g )
ARETESS, SEER 145 i B Y R0 H G2
K A FIcAZ 5 B b4 Tie 2 06 7 2 0 R AR AL I
B FR A RZ A . FE AR RIS ICILIEF ST T, 6T
B 2 AIE A e L [ 3 A0 TARICAL RGEAFAE M
Fifiise . —Fh& s oYL s, BIAE DL o
T A 2 B AE A T8 8 A BE R B L A 212
Fah, SCE APV . TR SRR 1 L R
FE S M JLIE PR, JLE AT DB, DL A 22
12 2 55 H ML 2R 18 5 (Cowan, 2001) ., o5 — b2 ¥ ik
AIUEBR S, B EAE B di L ok A e R 5
DL S DR, e AZ SR AE BRSO (Bays &
Husain, 2008). ASSZE I B4 FTHE X AMB I E4T
WIRA X 53, JF B AMBGER W] LA B R S48 1 1Y)
i MR sToMe, KEREHE N, S
R R IR Y A B B B MR A BRAIG, 1
BOCIZIEWRZ R N B o AR Ptk UL R ik, B
ANIGE AT E R G IR AR, 5 B B L
BF ] P, LI 3R A2 R B B 1E IS R AE 0K BE B
o PARMARBIY I, 48 e IR AU B AR T I
B ROR, (ARFEACILE 25 5,

EHARE RIS, 2B CEEANQOI T,
KR IL 25 B BEAC A WA 350 H R 11100 A,
MEABIFE T 6.4°00 6 . L, YT
VA R 3 3 PRl 2 i L 1 25 i ) D I, AR AT g
PSS € i NS s e LB S N R p i = T ok R
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BRIR R R ARG, ASBEIE 252 m I [ 25 &
MY EIRR o H I QnFRATERT & T br ey, 20 KA
AN (2017) 9 5256 S b A TR g T E L, w
R RANE D) [N RN g R NI SR S Lo S R =]
Al o X — AT DA A 2 AR B4 55 IE A
FARAEST: . TEABATRIBESE , AEEEE &0 T 5
EIMIER A B E S, HEHED 80%, X
eI A B AT, ERERERAET L LKA
ACH o TEABESE D, B AETRATME I KN R B
) 43 1 R, R BT SR ISR I R H
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The effects of the attention resource allocation on visual working
memory consolidation process
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Abstract

Visual working memory (VWM) consolidation refers to the process of transforming a fleeting sensory
representation into a relatively durable VWM representation which could be maintained briefly. It plays an
important role in the process of visual information. In recent years, researchers have begun to shift the research
focus from the time course of consolidation process to the consolidation capacity. They have found that
consolidation capacity not only depends on the number of items which could be consolidated at the same time,
but could be also affected by the allocation of attention resources caused by spatial scale. However, the
simultaneous-sequential paradigm used in previous studies might be interfered with by some extraneous
variables, such as the location of stimulus presentation, resulting in the inconsistent results of VWM
consolidation studies.

In Experiment 1, two masked colored patches (targets) were briefly presented (either simultaneous or
sequential) within a virtual large circle (10° to 15° but 50% at 8°) or a virtual small circle (5.2° to 7.9° but 50%
at 8°), and each condition was presented in different blocks of trials. Following the targets, a blank screen
preceded the onset of a colored probe. Participants were asked to memorize the targets frames and indicate by a
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button press whether the probe was the same as any one of the targets. The results show that no difference was
found between sequential and simultaneous presentation conditions, while the performance for small circle
presentation was better than that for large circle presentation. These results correspond with previous studies and
suggest that the variation of attention scope has no impact on the consolidation capacity.

In Experiment 2, a colored target was presented, follow by two masked colored patches. Participants
needed to judge if the target matched any of the masked colored patches. The variation of presentation scope was
identical to that of Experiment 1. The results show no significant difference between the large and small
attention scope condition.

These results show no evidence for the effect of attention scope on the perceptual process and suggest that
attention resource allocation caused by attention scope could affect the probability of VWM consolidation, but it
does not influence the consolidation capacity.

Key words visual working memory consolidation; parallel process; serial process; attention scope; consolidation
capacity





