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Abstract

There has always been a very close connection between working memory and attention, and re-
search into working memory and selective attention is an essential part of cognitive psychology. In
recent years, the impact of working memory load on individual attention bias has also attracted the
attention of researchers. This study explored the influence of different visual working memory
loads on the attention bias of individuals with different visual working memory capacities by com-
bining the point-probe task and change detection task. The study used a 2 (visual working memory
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capacity) x 3 (visual working memory load) x 2 (picture pair) x 2 (consistency) mixed design. The
conclusions were as follows: (1) Individuals will experience difficulty in attention avoidance and
disengagement from negative emotional stimuli when there is a visual working memory load. (2)
The higher the visual working memory load, the more likely individuals are to experience difficulty
in disengagement and attention avoidance. (3) Visual working memory capacity has no significant
effect on attention bias.
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1. 518

AR S B BSRIE, BT R BIEA R, A DB RS B AT DU SR Ak PR
(Desimone & Duncan, 1995; Kastner & Pinsk, 2004). VE&E /] RGHAE — N IEAS, 1T DA% £ 5 BRI SC I
BEREATHE— P A . XM R A 2 2 B &M R = g, Hd oz —mh TR g, PR
0, AR AL AR A RV T i ] PO 520, DA R o BEE 2 A P B 22 ]

11 FEMEERE

1 (attention) 5 O I IE BN — @ X RIGFE AN, BAERMEME S, EREISEE RIS
AN (CRIBOR B 3 4e) A A YR (H BR-T 10) 3R 40) I A B0 43 B A 2 (Corbetta: & Shulman, 2002; Klein &
Lawrence, 2012). HA1, HIBEOREN R G0& A BN, XHER T RIRMERIRD, BAa M R52 8 B T,
VA RIBIR BN [ R, I F At i A2 56 4 IR AT %5 R (Corbetta & Shulman, 2002) .

VE R i 7] (attentional bias) A2 15 4 MR FESZ A0 SR, 200 B Bl AR DI I tH A [R] IR R4
i, Cisler and Koster (2009)¥HiE & m Il & Mo : AHECT i, MA SR BE 2 /3 8 B ics
Y P P )3

XFF R A S, AR E SR AR, e BUBCE S g ) S R RS B
PRUR PR o VERBU YRR R R E R 2 sy, AFE X TR IS B AN TG DA B B A
(Posner & Petersen, 1990). Fox et al. (2000) % HIARAE 22 XT T BB VA5 B vE = (m) 14647 T BIE 7T, RIRAE
E [ B iR R I T B B R R A, AR R, AT B RS R AR I T R I
MERGERF . TR 380 T4 4 ol gt T e 7 R E MR m B 7L, R ILAIAR s (Fh ok E 45, 2020)
EFEB AR (2505, 2013), Hil A S AFE( SRS 4145, 2018) 30 Ul EAS BRI thyd S vy o VR B
VRERAR N VE R BRI A BRI, A 28 IS A mb v S RS B, B U R ) A A R
PTG R, et S B L A R ) RFAE (1T 55, 2021).

T TR 17 (1) B DA 3508 43« 9 A 1 O (3 T e i) v T [ v s R e S v S S
YA 1) DT A 2 E AR TR S BB A R A SV 0K 1 B R AR I R T IR 2 H BRI
B, AMEIEE S SR S — ARG R R AR AR B TN B B AR S AL
fR R R VR T 2 A R T S TR AR S, 8 5 A R i ok
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AT B AR 1 T 8 22 RECCA R LRGSR s BRIE R, 1545 stroop Y630, MO & E 5%,
AP 5 R S M U A B R ) o ARSI T Posner & Petersen (1990)% #1 it 2% Ay = I
Ft, BT HBREAE : RHERIN i 57 B B S5 A H ) BT ) SR 2 Bt 0 JHG 300 DX 338 v T i, BRI A0
HIE e T R I DO, SO s 2K (MacLeod, Mathews, & Tata, 1986).

12. RITECIZESMRTIECIZEE

T A1z (working memory, X HEH WM)2— M EER R RS, & RFEIIT ERIAEES BT I
I EfE . BRVEAIZERR(E B . M3 T4 1042 (visual working memory, F SCfEIFR VWM) & WM — A 51 35 (1) 41
BRSBTS R A BRI A BRAEANGERE

TAFid 12 78 & (working memory capacity, R i FR WMC)&—Fh) 2 [ fE J1(Kane et al., 2004), &4
PRTEHGE W] N BE 8 AL SRR 15 B0 . AR ICIZ A Sk, Bk AE 5 4 M fd ) R AT R AR BE IR,
O SR PR T MW IS b WK, AL TAEICAZ %8 & (visual working memory capacity, &3¢
fEIFR VWMC)H 1R KIAMAZE 57, 22 57 B K MEAE 1.5~5 /MR (Vogel etal., 2001; Brady & Alvarez, 2011).

1.3. MEITERIZASE. ARITERIZERMIERKRENXR

AR, WM 57 200 75 2 5 B R & 4T 4 (de Fockert & Rees, 2001), 7] B 5% 1 i 471 14 3
W R BRIbZ A, VWM AT R B B . —J7 0, VWM AES 2 SIS IR, T
TERAT 55 B HE4T (Han & Kim, 2004; Lavie, Hirst, Fockert, & Viding, 2004); % —J51, fR*FEE VWM H
& B RS S9F B % (Downing, 2000; Moores, Laiti, & Chelazzi, 2003; Soto, Heinke, Humphreys, &
Blanco, 2005).

17t Stroop AE55H, & WMC MARIG LT, $&/8 WMC 5XE B 146G . Kane %5 A (2004)
P T TARICIZ 78 8 19 2 % % W (controlled attention view of working memory capacity), A4 VWMC fE
8 IS TT T VT AR RE ), GARIREE R, MREES, AR ARSI R RAEHE BT
HET o

SR, WM A R 38 i ) FR) 52 00 4] 45 B 9F A — 2. Boal %5 A(2018)%H Grafton 1 MacLeod (2014)
FER e B S RIS s AT W 5T, RIS g T LAV 5 Il A E 3R AR, T Delchau %%
(2019 BE BRI WM (RS E T | Fakseay, 45, B BT R S Bl ok S s e ok
BAER, #EAERAKCE S T A T R RN IEAE S, HAZ3] WM e ifE .

2. )RR

IR, FVE B AW A48 9% FITF 78 K 22 BRI 46 B EE 8, LR an /MR BP0 . A2 R S 2 i e R 5
Wi, T ASHE S IR AR N AT L, 5evE WM et T30 Z w e (0520, IR 7 AME VWMC [
I, DR T O 2 R, AR VWMC FANMATEAS [5]) WM G fi R 2 S BUR Ry 7 S (B 7T
VERE A 1 B A3), D WM RS B 17 96 2R FROIT 578 186 i A0 £
3. fIRFG*E
3.1. ARBNEREE

RELIEIRIT T AR VWM FRETASF VWMC AN & 19 s . i 9 T

(1) & VWM Fga5 R AMATE 25 5 R AV B B R e, 5 /0 o A 0 73 [l ok

(2) VWMC & IIAMATEAZR 5y U BLE B AR R A A, % VWMC AMA I AH B2

(3) i VWMC AMATER VWM Fitar R D R A R bR A, i VWMC AN 5 .
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3.2. Wit

AHIFE 2 (MR VWMC: . fiR) x 3(VWM 58 B, K. ) x 2 (BB ik - ks fadk
- Ry x 2 (—BUE: L A -EDRA BT, HA AR VWMC vdl A s, oAb AR RO AL A AR
BUMEAR RR I b R S5 R 2 i FLX A B B R

3.3. ARAZE

3.3.1. fE#HR
REY 35 ZKEAE(BYE 4 4, Lotk 31 4), $ORER N 19£2.02 B . BT #ORA B IEAR AT IR
TeE G,

332 WRIA
Mo EAG T LIS 28 B R RS0 (CFAPS) (B, W ERSE, 2005) Frik e b (neutral) 15 24 B 30 5k, ik
(anger) FE 1 (sad) T &5 I 1 4% 15 Tk VB NIE G R ARL, Bk I 43 HF R 8 370 x 556 14 %
PIAME S5 48 FHEAE y7000 LS ENLEAT, SERMIE I 15.6 Jo i Eonat b, BEa#Eh
2560 x 1440 153, MIHTH N 60 Hz, H iR HRAG 2E 25 B Fe b 4 60 cm. SEIG T 5K .

3.3.3. iRiERF

SER AR 7 AN 53 o

BB I B AR L L2 B 2 AE 54 FH AT A 2w 1l 1K) MATLAB F27(Xu, Adam, Fang, & Vogel,
2017), AR I T AR S SEIE ], DU RSB P BR  SCIRTT AR, 5 %E rh e 2 90 (7140 45 1000 ms,
b J5 b o BEAL I 4/6/8 A~k 150 ms, B iR Bk R IC 12X Le (il A B RS, [l J5 375 B 1000
ms, ERMEIEM 10, BRI AR EEAA B 2S5 Z A2 YU, anRAH F
o “z” g, WMFEAFEIAE 0 g, RATRESCIR CHEM T RS, B TAR IR IL A B R U K £,
HEARXNK=Sx(H-F), S HICIZEKR/NA6/8), H A NTHEH, FARIRE. SLIBANE 1 fix.

Figure 1. Flowchart of VWMC measurement process
B 1. vVWMC N E R FZE

B J5 2 5 A o AT SR B E-prime2.0 Fathl] . SLIGTRAREH) ULIE] 2: B SR AE B A e B — AN
e “+7 500 ms, ZBF 200 ms, Rz R 0/4/8 Mk, i R/NR 144 x 144 53R (FE: MR E
P A e A BENL: BRI B BENL A AE UEL A TG, K/ 800 x 450 IR AL, i
N, WL AR H S B, O B R VR, KOPRENLUERG B2 0 ANt U 7E B
OREDFEM AL “+7)500ms, 7=5F 200ms J&, B2 A P BE AL 2 00— 5K S I 28 T LU . 3645
B R R BEALIZE ) A —5K rR T AL 2000 ms, Fifl f5 £ 76— B A &4 LA (RTRE 2 Hh R B T B2 S i) )
P EBEHLE I — AR A, BRI AS £t 07 B AE SR SCHERA 1 ) B (B HR ILAE A2 3% “F
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B, A HIELA MR 07 ), HIL200ms BB, AN 2O 0/4/8 AN fEbk 2000 ms, b A W AN R
UG 0/4/8 NMEYURTHHIFI(GE: A BRHCIZM BAEF, Biefa —MAFSERE AR —alikEeE
ANE, — PR UAR ) FAH R 042 “C7 58, An SRS [F % “M 7 B o SIEES 53 4k > I Be A E SRS ER b B
G B 12 MR, RS 120 MK

2000ms

BRI R M

200ms

2000ms

Figure 2. Flowchart of the Attention Bias Experiment
E 2. EEmESERREE

4, GER

ASEEG G HEAT ] SPSS 26.0 HEAT 73 M7 o 5B S LA 1% B S BE I 781 2 s S IS) = AN 22 2 AP R 38
FIREAAE VWMC RS 21 KAE, Bgalic iR K 7 A m. K4, & VWMC 416 18 A, ik
VWM HE 17 Ao N THifRE K VWMC 2G50, ¥Hm. K VWMC AR K BT MR A
t#556, t(33)=9.795, p<0.001, FWE. ik VWMC 7 4H %K.

41. & K VWM HEFRRMGE X 14 R NRER

AE AT R K VWMC 4RI R IR 1o X SEER 34T 2 (400)) x 3 (VWM i) x 2 (—
B EEMET =0, SSRWE 2. RIEREER, rASERYAEE, WIARFAA TR RN
WA R

Table 1. Reaction times (ms) of high and low VWMC groups to negative emotions at different probe positions
# 1 & 1K VWMC AERRERMALE X 1 1 152 R R KBS (ms)

— VA i =Ll R
M SD M SD
¥ 524 95 552 100
— fi& 519 91 543 104
=) 513 88 567 106
I 532 101 544 96
A i 518 103 554 113
=) 519 107 551 108
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Table 2. Variance analysis of negative emotional responses in high and low VWMC groups at different detection locations
2. & VWMC A7 R EHRMGLE 3t fa M 154 & R BT R 75 2= 747

AR S YR REyEil df ¥y F p 7
B fuf 867.2 2 433.2 0.118 0.889 0.004
fifef x L3 47315 2 2365.7 0.643 0.529 0.019
— 3 0.001 1 0.001 0.000 0.999 0.000
—FE x Al 1059.9 1 1059.9 0.889 0.352 0.026
fifef x —FPE 908.5 2 454.3 0.300 0.742 0.009
gt x —EE x 50 3052.5 2 1526.3 1.008 0.371 0.030

4.2. FEMREIER

MRIE R MR ANX, EREMEA =RT (A —80) - RT (—20), WHRESMA2ECRT 0, B
AT IE SR TR W R R 2 BUNT 0, SIS AORHE 2RO R T R R

Cisler % A\(2010) 9 ¥ 4 AL E R 1] (PR AN FIH LA, AESEIR TN 7 PERCR 4, 3R 0 TR
S 1) ALV SRR T T ANV Ml TP F A o Y R DI T 554 508 RT (FREREX ) - RT (—20), TESMER
AT A 5O RT (A —20) - RT (P EBCXA) o XS TUERE [FIIE, 73 HORT 0 R WA t IR 24 14
FRESER; 28T 0 WA E R 20N T 0 W1 44 B At B 2 [k
T IE BRI AE, 2 BOKT 0 UL 5 48 1B A t DUVE R B IR s 0 8055 T 0 WG AN AE AR
MR AE UM T 0 MR 9 B A MBLEE R E S

AR v i 1] 2 T B EH A [R) 2% T o 5 1 s 7 BRI S B R e B, SRR 3.
i~ IR VWMC ALAEANF S 25T FRE 50 E 17 003 7 SO T A o R 70 3R O MR AS t A, 4521
W 4.

Table 3. Statistics of attentional bias indicators in high and low VWMC groups under different conditions

# 3. & & VWMC HEREFH T ERREERSG T E

SE [ 3 It 2 IR X
M SD M SD
X -23.39 71.69 31.50 88.46
i fi% -53.28 71.08 52.22 84.82
I -38.89 65.26 39.78 83.15
e —-43.12 94.12 35.29 72.17
iR fi& -82.24 99.46 93.35 85.27
I} -92.06 93.12 75.29 96.56

Table 4. Single-sample t-test results of attention bias index in high and low VWMC groups under different loads
F 4. & K VWMC HEARAR NEEREEREHEAR t I0ER

251 Uik VST IE L A HH t p
VERE [ 17 -1.384 0.184
£ it o P 17 1.511 0.149
e e VERE | 17 -3.180 0.005
- iR o3k R X 17 2.612 0.018
. ERER 17 -2.528 0.022
™ i e 17 2.030 0.058
el % VERE M 16 -1.889 0.077
) fife o3 PR 2 16 2.016 0.061
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(i FEREN 16 -3.409 0.004

i ok IR 16 4514 0.000
. ERER 16 —4.567 0.000
™ iR e R 16 3.215 0.005

# A4 n[15, (£ VWMC 4, 4 TS5l 4 58 8 i, 2 M iniE s B & /N T 0, t(17) = -3.18,
p=0.005, t(17)=—2.528, p=0.022, HWAZERE VWMC A, M TARCZ AR mnt, okt ook
R AFAETE R BB 2 TARCIZ A oy 4 I, BB IR A 0 25 KT 0, t(17)=2.612, p=0.018, il]
TE1R VWMC A, 2 TAEIRAZ AR, Bl ont 5 18 26 B A7 75 = AR R g, B DA A7 1415 26 R
JBE 5 H K o

TEAR VWMC A, 4 TARICIZ g A 4 B2 8 I, I 25 R HE 73 #0235 KT 0, t(16) =4.514, p<0.001,
t(16) =3.215, p=0.005, VLEHTE(R VWMC A, 4 TAEICIZ AR mi, % itk & R #iA7 e =
JBE s PRI A, RIASZS 5 AR AR G b B s He ks TEg minid b, M AR ey 4 B8 B, & Mk o
B E/NT 0, t(16) = —3.409, p=0.004, t(16) = —4.567, p<0.001, PLEFEIL VWMC A, 4T AR
LR E RIS, % PR 45 B BB AR VR = ml

N T AR ER A TR b R AR VWMC 4 AR R, BIE R E A TR B s
WA, MOMSIAEAR AR, RN 5. K 6.

Table 5. Attentional bias indicator statistics

5. IERREERGITE

- . . Edl e
FEEm A fa bR ik Y D M D
¥ 8.11 59.28 -7.82 45.03
R R ) {53 -1.06 49.65 11.12 62.34
5 6.44 51.78 -16.76 47.87
T -23.39 71.69 -43.12 94.12
HEEEN ik -53.28 71.08 -82.24 99.46
& -38.89 65.26 -92.06 83.12
T 31.50 88.46 35.29 72.17
e o TR M ik 52.22 84.82 93.35 85.27
= 39.78 83.15 75.29 96.56

Table 6. Independent sample t-test of attention bias index in high and low VWMC groups under different loads
F6. & 1K VWMC AARREI G T EEMEERMIIFER t 13

VRN I EE it ik F p t df P (Xfm) P FrifEiRZE
¥ 0.122 0.729 0.891 33 0.379 15.93 17.88
R i 0.592 0.447 -0.641 33 0.526 -12.17 18.99
& 0.004 0.947 1.375 33 0.179 23.21 16.88
I 1.601 0.215 0.700 33 0.489 19.73 28.18
EEEN s 1.402 0.245 0.995 33 0.327 28.96 29.09
& 1.650 0.208 2.111 33 0.042 53.17 25.18
T 0.003 0.958 -0.139 33 0.891 27.38 -59.51
i o P 1% 0.029 0.866 -1.430 33 0.162 28.76 -99.64
= 0.963 0.333 -1.168 33 0.251 30.40 -97.37
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SRR, L K VWMC 7R TAEICIZ 5y 8 I AT = Im) Inid 7 30F 2 % %2 5+, t(33) = 2.111,
p=0.042, RI7EE TAEICAZ A, Ik VWMC 413 2 R Inss 4 $008 3 K T/ VWMC A (W 1/hT
0), VLA R LAECIZ R, K VWMC 41 i 415 25 5 H B i [ml g

VRO VERMRRR A BUE RS R, Al 2 (450) x 3 (VWM fiufer) S & 7 254, 4
RWFET, %8,

Table 7. Variance analysis of attention directed acceleration scores in high and low VWMC groups under different loads
Fz7. & K VWMC AR AT MERERMES BN G ESHT

AR S R 05 df ¥y F p 0
71 faf 26040 2 13020 3.716 0.03 0.101
Tt x ZH5) 5215 2 2608 0.744 0.479 0.022

Table 8. Variance analysis of attention disengagement difficulty scores in high and low VWMC groups under different loads
#8. & K VWMC TR A MNEiERBEE S BN G ESHT

AR S IR S df ¥y F p 0
71 faf 27591 2 13796 3.563 0.034 0.097
g x ZH5) 7087 2 3544 0.915 0.405 0.027

gE SRR, R E R b, S RN, F(1,33) =3.716, p=0.03, f#»?=0.101, Vi
B K VWMC AN F g R VERSE IR 7 B0 S B3, b — D W SN i R B, 24 Bums oy O 67 fif
N 4 I ECE I S B s R R, p=0.017; M5 0 AT 8 I EE IR o B E R R, p
= 0.05. ZHRERW, UHAN 4B, FEREENSEEZE KT L0008 0 B (&N T 0), & VWM it
EL¥A VWM 74 B8 25 5 BT & [l 24 el 8 i, 8 M BUR 2 K T oA 0 I (B 24/ T
0), PiHE VWM Ff bR 5 VWM 71 58 25 5) H B & a3

o T3 T S PR K A 0T o, A I R RN 3%, F(1,33) =3.563, p=0.034, fii #2=0.097, BiEHE.
I VWMC AN [ S A ¥ T 5 PR e o0 B 7 e 3, i — D T SR ARL 0 BT B, 24 Fder o O A A 9 4
IS R o PR HE 73 72 S i , p=0.016. Z5IREW], B0ty 4 I, T3 =00 B8 RO 73 B0 2 KT 24 9 ff
N OB (FIE¥IRT 0), BLHE VWM 7 fi b VWM G fif 58 25 2 B B s it 5 PR 4
5. i71ig

ARSEIGERTE T ANFE VWM G TN F VWMC MARTE B [ R, S H T 5 R B R 35 A0 48
B o

ST RN S, 2 (@5 5 VWMC 41, & VWMC 41) x 3 (VWM fifi: . K. ) x 2 (—
P —8. A BRI EEIETT ZE A RIE . K VWMC L7E S [FJR AL B X 6 15 26 S S s
MRE 2R, VAR TR NI 2 72 o E— T 3 (VWM fifar: 6. K. my)x2(—
B}k —8 A BN EZNETT Z00T KU N 2 AR, JERE R e 1K 32808

W AR VWMC ZLEA [F] FAf 2610 T IR B f el R AR AT O fBCRAEAS ¢ A5, 45 R INAE & VWMC
A, 4 VWM FaiREE T, B0 5k 15 26 B A e ks 2 VWM Ui fREE, B 0] 7 1 1
LR AEAEE R RRR IR, DU SRS 2 P S ok . 7E(K VWMC 4, % VWM Ffi B s B, 4
B VG 28 B BRAEAE T B RS N A, A oy MR g i B ok 2 VWM SR sy, ik
Xof A PR 8 PR P A VA R [

MEEAR B, ANE R VWMC 4LIE 21 VWMC 41, 24 VWM 7R E s i #8 A I 7 % AE 4 B
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R R TR BEAT  Jd  DR A o v R [ ) HE L5 SRV 28 Ml 1) AR ANEF, AR 28 O 1) B ) R B AR 5 1)
HFLELRIE IR T fLak e RS LA ot g m (a2, 2010), (HRARTEA
RITFRE S, Lim 55 A\ (2014) AR, RHMESSI0 5 BURIBIRITE & /0 73 BCBER T 15 G AR SC R (1 B RE =
51 ) A1 B TR B s A AR BAR R, W SRR T SR a s WM SR FE R 7 AT EE R BEE, X
B TS T B AR 2 ], B WM AT T RE SRR R 5 B 2 i, ek WM
fiad , SRS ICR B RIERT AR FEARRTEH, il s VWMC HiIL 2K VWMC 4, £ VWM
BRI S50 R B 70 SR PR 26 B PR i Lt 0HH 2 VWM AR, X ) B i T B A X 55
55, RSAES TR A LRI BE W13 B RAME], AL TR . TR E A, AR
B (Judah et al., 2013)# AR R I AMATE A WM FAF IGO0 T 2RI 1 DOGR I 1 [H18E, (HAE S WM it
fif TARMER B ) R R HHAT R, AR MA S B I WA S B A ok . SR,
PAT BRI G I, AMARTRRARMEREE B B R ok . ARSEER A5 RS AR AT, ek
VWMC 4LiE 21K VWMC 41, 47776 VWM Gy, #8H B0 T 3w it 2 R ok

R RGHEIES VWM 7 F, & VWMC MR P4 T i S g bR A, 5B AR. IR
AW AHE S S VWMC AR )2 3 T30 (8] VWMC 7 il 7, aT Rl As 51
VWMC /KA & R ER 5y, IR s VWMC EEH . R, A s VWM i
af X} i VWMC (1748 B R 7 s T R BAR K, R4 5 350k ) R 9 I 125 I i

AW A RLY, TR, fFE VWM G i 5 BT 6 7ok 5 25 B A ik m el i, b, (%
VWMC AT FEA t SIRAISE R ARBL, £/ VWM fifi F, ik VWMC 4t s VWMC 45 %5 5 H
PUE R ek, 1z 4 R Bt A TR A e, O RSN, W WM i B R, MRS
FEI0 0TI £ v & Rl . Dillen Van 1 Koole (2009)32 Y, 7Em A F, FbEfiloA 5| i,
WM FEMAT S PTG, RATERGT T, A& R S R SR Re AR Je A BE A . X
AT DAMIEFN AR B ERRE AT 9 5 VWM Bfi T HH B v i o

AWFRIN, (RS L, AR ERREE, (£ VWM A Ea VWM G 25 5 T
TR B R, X AN SRR — B0, UBAT BRI 5, MR T BRARMER = ) B A RS ok

6. &t

(1) FAAERL S TAEICAZ AT, A2 Y IIRT B7 A A7 28 o) 80P [l A A 7 I 2 PR
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