R E IR ZETR

2024 £5 A% 6 55 5 H

i LA NS AT 55 A OGP T AR 1 TC R )
Wl AL S5MEIE I T
sA= £ I

FRELEE, $K

i ZE | NRWBILRBEESERMEN MATIRCIZRIFNEIE, KAN-backiB, URBEILER AN, 8
EESLERBEN BRI BRI TRIFTES . SRENESLRENSRRIBORIFESS, BaiNR
FEMHEBRIFOEREREZSTPURE. BLXRBNIFERRBBRIFTESS, 1-backFHT, %
EWRANRMDBESMARFHERE RS STPHEESL, BNRAEVEIRIFORERIR; 2-backs
HT, RENWREESVEAIRIFTORNERERERERNEZE T RHNPHESL, WGBSR
RIFTRISREFERERNTTBEER . RIASBIRENSIRREN, BEREEE TR TIFCIZR
1 SEXRBAFSMREL, BEBEN M TFCRIFTH NS EESEENRBIBS RN 6E
T, ESEEREN, BEBERE MATIRCIZRIFRN, ESEERSIHNERERETAMANIIFC
T RIFT 7RI

KA | TIFCIZ; BILEE; BSUER); E5EE
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1 3l

TARICAZREAE R PATIBE = RO 22—, W RO YR B M . #80E, EaE e, MBR
T XAEE (Miyake et al., 2001; Miyake and Friedman, 2012) . RlHEAS S sh b rehs Ll S Mg s 8,
JE— A EE TAEICAC N B A AR . XA R T B2 - B MR ANt 5 24 50 TARICAZ B MG TR B
I8 R A OGRS BRI H . ANFADCHIE R, LUE B TAEICAZ TP I H ( Miyake
etal., 2000) . TAEICIZIIHH FAES5A N-back . fRFHEER (Keep Tracking Task ) | 1% Z1C144E55 ( Letter
Memory Task ) %5, JLH1 N-back {145 7] RGBS FhSc oAkl Bl 32 i T TAECAZ B s

BIVES: &RZ, [ RIEBTSMR, ARDO: MR,

WESIA: BAZ, 1) BILRENESEXREXNTIFCIZRIFEZN: ESEENAT (1] . PEINESENS, 2024, 6 (5) :
824-834.
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RE R ZXS TARICAZRHTRE S 7 R , A FRARI A AR R 2R AT S5 MEEE | SEI R AR IR 2 Hor,
SRS AR TAEICAZRIHTRE ) 2 e — ERBIE AR R, T LA A I 4 Rk Y S g b
BE U BRAE) XA TARCIZRETRE ) MR 2] 1) 2 &7 ( Mohammed and Lyusin, 2022; Pe et
al., 2013) o FFFCUESAFZE RGN IN TAFAESCEAER (Guell et al., 2018) , HIAYIE LG RHIE AT REXT 4
PRI TAETCAZ R ™ AR SE R 52, X — s A B 25 5N T AE G5! ( Dual Competition ) [
A (Pessoa, 2009) . BN RAELE SN TILSZ D ENREUR, SR TS 26 R EAE S B AR
T T 28 R 2 X AN T A B S%0A ( Stiernstromer et al., 2015; Wante et al., 2018 ) , 4541
SPRHEAE AR BARRREINT , SRR S AFIAN T AR T ( Cromheeke and Mueller, 2015) o

H RIAR Z A58 45 R SRR NG Al QAR T e PR AL , MAXPH A S 48 RIS PR DO (BT )
) 1T FL 387 % B BB ( Cromheeke and Mueller, 2016; Stiernstrdmer et al., 2016; Wante et al., 2018) .
Ty AL G SR, G SRR TARICAZ B AFAE W T, ANTE S AR S ERE S5, DABUAE A
( Stiernstromer et al., 2015; Wante et al., 2018 ) 175 />4F ( Cromheeke and Mueller, 2015) A5x4
ML AR, RO PR AR R LA 00 A R 0 08 T b PRI AL e A 55 MERE S84 R AN IR R
T 5 T IR ER R /N T e RAE (2900 45, 2022) o SRINT, JIFARITA DR AR SR e
iRl AIFRES RN, EERAERT TAEICAZRB AT, ARG L RAE 25 1 T Blalxd i L AR
A RFAE B RIHT T TC 8 5 22 5 (Berger et al., 2017) ; fICHERE A0 T 2205 mIALIE A X MAB S TAEICAZ
T R (25 4, 2022) .

M ERTFSEEERKTE , G LARERT TAE ISR 0 52 M 75 2278 TEORNM Y | AR5 MERE, DLRAMA
WERGEZFEE, HAESSMEEE R A] LR 55 0 4 R MR TARICIZ R 52 m . H b
TIPS [ AR AN [+ SRR 8 SRR 55 B BE A7 AEXT AR B AR ICAZ R RE 1 520

BT, WEFEAUR AT N-back Juzl, BEMCHRR . ARG RS LoD S s br Bl S AL
Sk BARHIEOANEE AR, S 2R EXT AR TAR I B 52 m , 7E1%AT 55, LA R B bs Ik
THTFLFRAE A AR IR AT 55 R0, LR Ak H AR, LM A AT AT 55 . BFoE i
Wy LS R B ERHIA TAECAZRIET S, La PR (RME R A0 A0 IR B 3R S5 0 3 (g 25 4
TR MEREARE, 1b BT PR FAFRUHT 1 IE 0 R 0 2 5 T RS, Lo Bl R A0 3R 155 Tl 39 1) T A 30
R TR, Ld B TR SR R R (4 520y R 2 PR T R R Le a0t S 40 A5 Rl 11
N R T A o LT AR BRI TAEICAZRE S5, 28 BOaATE OMERE S50 T Y
TER A SN O TR MERE S5, 2b TEARMERE 250 T, #eaOnd =155 1o F L S AR Fr) TE A 252
S ETC b 25 5, 2¢ TERMERE ST, it bR AR A AR A TP LA S0 R 9 TE A 0 2R T P AL
2d FERMERESET , Bl PR SR FUE A5 T LA R F) o oy o 2 Wb 20 T Mk £ L

2 3 1: mILREA B HEREPITIECIZRHRES
21 #Had

A 71 (FAN9 %) BAERKEAEAES SR, FRFR 2079+ 1.10 ¥ o A PO B AR AT
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ArRESR

2.2 SCHIMELS{YES

SR RGP ETLREE ARG (8R4, 2011) , PR, ik ARG R R 40 9K,
B BB B, SR . 2R3, Bk, Bk, BaE, BT R AT

2.3 SEHNZIT

HEFE 2 (1-back, 2-back) x WFLZEN 3 (P, bk, ) x WAL 2 (B, 4&) BtK
SRV, AR N B TP ST (0% ) RS 6 TE 0 3 S RN

24 1EF

SLUSTRRR . W, TR RIS ‘47 500ms, UL EWA SR . e B G SRS
ZEAE T FLBE ML P B %= P 0 2000ms, HHR TR — A wSE— . ZANE F#7 0y R HE HAK
LR, TSRS, RIZSBE 200ms, 25BRNAS, FERAPLE IR LR A 2000ms, BT H
VETRFCEEA W Y 7 2 B A T LI A RIS 5100 n IREFLAYRIEFE B S —8, — 85 A —8ri
BIEE R 1,

2.5 GBRDW

MR 4 2R I8 2-back (L5 POXAVEAE . SR AR Sk A7 18 52 5 B 1 AL A 06 A B A 55
JET AR AR IR U HERS T S SR

F 1 HAEALRETECIZRFTERE (%) MR (ms)

Table 1 The accuracy and response times of facial expression updating

‘ EHIR (%) BT (ms)
g == praniall
XE R LR T FLE S n Iy SD Iy D
o 5 67 81.90 12.90 960 129
4 67 74.50 11.90 1043 145
% 67 78.10 11.90 950 130
1-back PR
ac s 4 67 79.80 12.30 897 106
ot 5 67 75.10 13.00 939 136
i 67 77.50 12.30 971 137
g B 67 72.70 14.10 1025 171
4 67 75.20 12.80 1059 165
_ 5 67 71.70 14.60 1054 160
2-back e
ac b 4 67 74.40 15.80 1033 159
itk 5 67 68.70 14.10 1056 162
g 67 64.90 14.60 1033 169

e E G M 2200, MEREE RN BE F (1, 66) =30.39, p<0.001, 7 p°=0.32, HHXLE 1-back 5%
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PFIEBR I E R T 2-back KFIEFR, p<0.001. MALEGFHNBE, F (2, 132) =16.29, p<0.001,

7 p’=0.20, BEXXFPARFIBRIBT EMHZ (M=76.05%, SD=9.01% ) FIXFIEAGFRIEMIH EFE (M=75.99%,
SD=10.13% ) BE K THPEFNE (M=71.55%, SD=9.70% ) , p<0.001, MEE x HILFEE L EMHEE F(2,
132)=4.72, p=0.011, 7 p*=0.07, AR IHTANE] 1 s o MERE x THFLENE x MFLEENAS BAEH B3,
F (2, 132)=14.65, p<0.001, 5 p°=0.18, 1-back Z&/F T, Bt Lo ARG B BT 1) IEH R ( M=74.50%,
SD=11.93% ) & & /N FHRIR K ( M=79.8%, SD=12.3% ), p<0.01, Xt 5 P45 15 B A IE#R ( M=81.9%,
SD=12.9% ) BFE KT RN (M=75.1%, SD=13%) FIHRFEN (M=78.1%, SD=11.9%) , p<0.05,

2-back Z5F T, B PR FAGE BT IEMf % (M=75.1%, SD=13% ) &% & TR (M=75.1%,
SD=13%) , p<0.001, B iat X Lo 1645 2 1% Tl 7 10 IE % ( M=75.2%, SD=12.8% ) .3 & TR
(M=64.9%, SD=14.6%) , p<0.001, B0 55 ARG RAF R Y E#H5% (M=72.7%, SD=14.1% ) .3
ET R (M=68.7%, SD=14.1%) , p<0.05 HAAEHN . LHHMNIARRE (F<1.77, p>0.19)

82.00%
78.00% ]: .
o
I /_‘_\
74.00% I
70.00%
66.00% ]:
62.00% r
58.00%
54.00% r
50.00%
i e B0 TR LRl Bt
1-back 2-back

E: R AT p AT 005, #e T p T 001, BYRRIRESMRER, TR,
E1 ARAEEEFGTHREAREIECIZRMEREES

Figure 1 The accuracy of facial expression updating under different task difficulties

S NARIEREA S HEBR 525 BRI, SIBRIIE +2.41 DFRUEZE LI RT 200ms 1HK i
( Cousineau and Chartier, 2010) , BHEHIBEF N 2.54% ., 2 ME 72500l 50, M FR0 2% F (1,
66 ) =36.893, p<0.001, 7 p’=0.358. WHIXLE 1-back /KA ( M=960ms, SD=131ms ) & ET 2-back
ST (M=1043ms, SD=164ms ) , p<0.001. MHfLFRNEFERHNBE F (2, 132) =9.278, p<0.001,
7 p° =0.123, WERAH AR FAF W B 89 SOV I ( M=984ms, SD=139ms ) & EF R THEMEE (M=1022ms,
SD=153ms ) , p<0.001, XF B M SR T ( M=1000ms, SD=151ms ) i Z PR THE 4 ( M=1022ms,
SD=153ms ) , p=0.018,

MERE x MFLEE LA RE, F(2, 132)=18.018, p<0.001, 7 p’=0.104, f&j AN 3 Hr a0 %l 2 AR o
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- 828 - FE6BE5H

HFLENE x WILERASHEAEI R, F (2, 132) =44.461, p<0.001, 5p’=0.403. MERE x [HILEE x
WAL EAER B3, F (2, 132) =2.377, p = 0.001, 7p’=0.106, HA TR . SHIO LA B3
( F<2.864, p>0.095) .

1070

sk
1040 ' ' sk ‘|r
—t—

1010

980 r

950 I
920 I

890

ST (ms)

860
830

800 1 1 1 1 1 1
por | e | e | BoR | b | A0
1-back 2-back

2 ARMEEFHTHRIXEILRETIECIZRIH R LR ZES

Figure 2 The response times of facial expression updating under different task difficulties

3 I8 2: EALREAIEEHRFPHTIECIZRRES

3.1 #
3.2 MRS5S

TR S 525 1 AR, e A S GE B R i S i 25 5, Rk, 7R [E—A B R s B Ak
120 5K LI R o SEBRANR R 5250 1,

3.3 LRt
R 5y o TET LA SR 0 T 90 2R 2 I, 5 PR A LA SRR £ TE 0, LA S 1.
34 EFE

SR PR SE 1, (H P 2 LR AT, IR S B AL B M AT P
BLAY T LR A — 2
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3.5 LEERED
SBE—A 1-back 112 FHITEZ N 30.33% MPEREIR . W S UERPERUR T B, BIAMES A
JE A T AR TR e U FLVERR T (998 SR SRS

2 #WIKEFLEANFETECIZRIFESERE (%) FRk A

Table 2 The accuracy and response times of facial gender updating

) ER%E (%) SET (% )
g EE pranial|
X LR THFLES] n Iy SD Iy 3D
- 5 70 78.40 12.70 887 131
- e 70 79.20 11.60 898 140
B 70 84.20 10.70 796 118
1-back PR
ac s 4 70 83.50 12.00 883 144
" 5 70 74.80 10.20 860 117
gia 70 71.60 9.30 894 133
o 5 70 75.90 14.30 947 140
- 4 70 78.90 14.60 943 171
L 70 77.30 13.40 997 172
2-back ek
ac bR 4 70 69.30 13.50 984 156
" Lt 70 78.50 14.30 925 170
S 70 74.80 16.10 961 175
e sksk >k.>k*
84.00% |
ok * kK
80.00% | — ST l
I_%
76.00% | I
72.00% | I I
68.00% |
64.00%
60.00%
B Lalis B poALie e A
1-back 2-back

3 ARMEEFH TR =ZFRIEMALERFHEBRRESR

Figure 3 The accuracy of facial gender updating under different task difficulties

BN, MEE ROV NGB E, F (1, 69) =427, p=0.043, 7p’=0.06, #iXTE 1-back
ZAF B IEHA R B3 = T 2-back 544, p=0.05. MIFLFRN RV W, F (2, 138) =15.52, p<0.001,
7 p'=0.18 . BRI AR F 1% 1 FLAE SR (0 TE AR ( M=78.57%, SD=8.62% ) .25 i T ik i LA 1)l
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B (M=74.92%, SD=8.92% ) , p<0.001; XJ:E1 3N 1AL S 09 IE#f % (M=78.10%, SD=9.15% )
W E TR mE fL (M=74.92%, SD=8.92% ) , p<0.001, M fLVES 8% 8%, F (1, 69) =7.64,
p=0.012, 7p>=0.09. MEEF x WLEBLERN B F (2, 138) =53.67, p<0.001, 5p’=0.44, f&jHAL
NS AR 3 s o

TALYER] x LSS TN BE, F (2, 138) =10.36, p<0.001, 7 p’=0.13, fRjEARN /4T & 3,
PR bR AR e T AL PR SR B TE AR 3 ( M=76.37%, SD=10.57% ) Fl4xtE rb AL S I 35 i 1E
R (M=73.18%, SD=10.36% ) @K T B HiifL (M=80.77%, SD=8.90% ) , p<0.001, MEREF x [ifLo:
M x EALFTE R BN B3, F (2, 138) =6.88, p=0.001, 7 p’=0.09. HA FHUN 558 HHUNE AN E
# (F<1.67, p>0.201) .

BAR UL BRIF S5 1, BARARFEN 1.93% ., LHm M5, MEEFR0 R, F(1, 69)=44978,
p<0.043, 7 p>=0.395. BIXFE 1-back 25 1F (14 SV i i 35 BT 2-back 2514, p<0.001. MEREE x MifLFEN
THMM S, F (2, 138) =41.907, p<0.001, 7 p’=0.378, fRILARNAHIANIE 4 Fron. MERE x MHifLIE
B H RN E, F (2, 138) =16.249, p<0.001, 7p’=0.191. XMEEE x MFLPES] x i fL 2% 28 A%
B, F (2, 138) =10.202, p<0.001, 7°p=0.129, H1TRIHRFRE, AR AR 3T

& ksk

I K ksk 1
1010
980 ‘|r
950 f
g *l**
r 1
= 920 *
e skoksk
= —_—
5 890
E I
860 |
830 ‘|V
800 1 1 1 1 1 1
PR | bk | Bt | por | b |
1-back 2-back

E 4 FEMEEZFGTHRIRN =M REEFLIER R RN ZE S

Figure 4 The response times of facial gender updating under different task difficulties
4 LZEVE
AFHFEIEI N-back SEHER, BTEIRFCHIFLENE Ky HARRRECAEE B ARHET AMA TAEICAZRET 520

41 BEILRBENEMRRIBEY ITIRCIZRIFES

T FLZAE S FHARRIB) TARCIZRIBHE S5 855R Bon, BORTE 1-back Z50F T 10 FLFAF BT Y IE A %
IS B2 R I LT 2-back 25, WFFEA R SHISURBE 1a —8, LI SHARFRDIFTEE R —E
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(Berger et al., 2017 ) o FEPIFMESMERESAE T, Bk B oR A HT A0 A0 3R 10 38 i TR b s, 1%
GERGHFSTEBE 1b —5, 7 1-back ZMF T, BT PR 15 il 37 %) 52 7 A d 25 DRS00 A o 1 2495
ARG 1d —2, IF H 5T AT 54 R —2 ( Cromheeke and Mueller, 2016) , ZZ4R 3K
T4 SN T BGE SR (Pessoa, 2009) o AHELF e, #oaxr PR R o T84, X Fh
PR LA HSUY ( Leppanen and Hietanen, 2003)

FMRAR A BN TR REAEAE IR RE: 55—, DRUARIIAL T 335 14 5 B 2 1] b HoAth 175 22 5 A
DRIl O LG T A 5 25 AR 5 LR ) ( Becker and Srinivasan, 2014 ) , AMATENN THe SR FAE0T T
JURFERA i, DA ZRBLH B = 9 TARICAZ B AR . S, MR AR SRIE N TR e 5 Bt
B BHLBE B G 6 & — HER P38 ( Broaden—and—build Theory JIA i , iR M5 LR UG ARHE T AN 22 B,
BT RS E ML, X RES RS AR AR YR I (Fredrickson, 2001) o MUARFRE AT HE SR
IRIBHRRA VER, AR R A S WIUR RIS IR m S 5 L.

A, AXAE 2-back 50T, AT ARG R AF MBI ESG 5 B S T, AR SRR 1e R
—%. TE I-back &MFF, BXEEAG A RH S0 B K T e RAE, 78 2-back 54T, Bt
A RE R RN SR E B E 2R, RS RS le RA—8 BIRREE R R, 7EEE
JEEAET, AR AMR I TARCAC I BTAE ARG X n] BE R TR 4 R A 4 (PUR
B ) — TS H S (Blair et al., 1999) , HRIMAKIH LK —H 50 S A5 A R 24T
KEEYVIMK (Eisenberg et al., 1989) . 7EHIHIMd I, [AEGIHLE A MANBI B R G, KT
s, RO TR TR e ARG 45, 2008 ), ANIMTERASSE Z I TE B BT, #En
P A ARG RAE R RIS R L R SAT RO, ARG RAE A M AR R — Rk B 55,
TR AR G AR 2 AR Bl

Bl L M TRUR A IR (4 E B 5 10 3 = T AR R R R, X PT BE R T B BRI AR s Y o
M TSRS R s, MR E A ot LB 5 Rk R . B 54 (Plant et al., 2000) . iX
FhZIMR ENGIRAR 2 LA A BT R B9 07 22 ma R 00 (Bijlstra et al., 2010) o #F5EABL, B AL
PR FAF TN — A PR AR At 2 PR Lo PE i R AR R R, X T B LA i3
PR PR FE BN TAR R B LS ( Bijlstra et al., 2019) .

42 BELRBENIEEFRIFBBESL TIRCIZRIFES

T LA Al FAR R T FL ARSI S5 b, SOl RMERE (1-back ) Z&fF L, TEALYES R
B IEA AR SV R IR T R MR (2-back ) Z564F, ZEE R SUIEIR 20 —8, LIRS HAREAN
RO ST 45 R —2L (Bergeretal., 2018) .

WHEa R BN, T8 1-back Z50F T, AT P L, BaC0r bR aR AL 51 B 64 TE A 2 0 B i
JER I T P ARG AL, 53 AMaaer 6 v FLAE S B A IE A 3 2% i T v miAL, %8RS
WFFEARBE 2b A—3L. T8 2-back Z51F T, B0 bR T -FLAM I Il BT A4 TE At 50 B 2R T AR O A b P £L
Xof AR A A P T LA ST A TE R R T R 25 5, XA IR SRR 2 A2, JF Hu Uk m AL
P TIRIT A SRE E  2E08 T AR AT T AL, ER SR A A b T LR S R A R R T B 22 S, X
GRS R 2d A—E

3
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FEARAT S MERE A 0E T, M AL AR HARflns, kst A sk . R0 mFL I SRH 0 AR R
Wi, RUEALRNEA BT i AL BIRAE 0 TAEICAZRIET . IRZFT (2009 ) 48 H 115 45 -5 800 T L
SRR, MIERHE S BARMES TS, B4 RHE T BB XA EIN T 2E T4, SR, AFRas iR
ANZFFFLE GO TR REE A ARIFUAE R HA SR EAE SR S W, MATEXS AT T
ACAERE I ] Y BIAT SRATAERS . MRS 2555 8 . RESHIERFERI, AT LR = A sy,
BAMGE | JCER . JCH R R 245 5 (Palermo and Rhodes, 2007 ) o B 24 IA AT J5 AT,
FHEC TG R, BlaOl T FL A 5 Rk, AT LRI i in T n] e B8 K P Se k.

FERGMERE AR, B0 R A1 P LA 590 R 35 %) o B 23 R 5 7 3 B R B 3 22 T b M AR i F L, %o
ARG RIGTE R RIS P RAG IC W 25 5, UOHICA PR FAE R S ARSI RE i B TR T4, A
KRR W EA RS BRAE S, SR AN A AS T B4t 2E MR T4 (Artuso et al., 2015)
IR BN PR RAE Gt ST, ARG ST 2 038 ( Adams and Kleck, 2003) o B FHUREE
At AT, O AR AL A UM i, DRUR AL R ORZ IR, AT S B AR  E 31 TA
AL RIHTRE T TR

gi BTk, AWFRARERY], FEmALREE S BRRIT, AL T rERds, Bl R kg R
TR RBUELY, XULH] S ELER R AT 55 RIS, TSGR E ol LU AR TARCIZIHT, %4 R
SCHRHME BT (2009 ) 48t A 1F2E SN TR RGE S TARL, SiifLRAT R E AR, 48 R
XA TAETCAZRHR (500 52 BT 55 MERE BT . CEARMERE ST, ORISR A R R AE Y T LA
FIEA RIS, GRS 4 SIN TA RS R AT 55 e R s, st bl ok i f L
SH AR 10 B 7 oK J3E T % 2 2 T ARG A b e AL, BEBAOUCE PURRIEBE TAMAM TARICIC R
WEFEE NN, R 15 A R A X A DN T A £ A0 7 2 /D B R A SR DR 38 - K e e
145 M6 (Mather and Sutherland, 2011) o MRBFSE R IR T R AOAE 55 M CHE DL BAT S5 MERE . FEA
RIS H 72— 2 BRI 1 o B 45 At A1 3 X6 A AR LA ) 52 )
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The Effects of Task Relevance of Facial Expressions on Working

Memory Updating

Huang Pilan Wang Gong

Mental Health Education and Counseling Center, Guangdong Technology College, Zhaoqing

Abstract: Objective: To explore the effects of task relevance of facial expressions on individual’s working
memory(WM) updating. Methods: Participants performed a 1-back and a 2-back task with facial
expressions as task relevant or irrelevant stimuli. Results: When facial expressions were task-relevant
stimuli, participants made less errors when encoding happy and sad schematic faces than neutral faces.
When facial expressions were task-irrelevant stimuli, participants made less errors when encoding
happy and sad schematic faces than neutral faces and showed fastest updating response times when
encoding happy faces in 1-back condition. Participants made more errors and showed faster updating
response time when encoding happy faces than sad and neutral faces in 2-back condition. There were
no difference in updating response times and accuracy when encoding sad and neutral faces in 2-back
condition. Conclusion: When facial expressions were task-relevant stimuli, emotional valence enhanced
individual’s WM updating. When facial expressions were task-irrelevant stimuli, task difficulty moderated
the effects of emotional valence on individual's WM updating. Emotional valence enhanced individual’s
WM updating in the easier task(1-back).However, only schematic happy faces impaired individual's WM
updating in the more difficult task(2-back).

Key words: Working memory updating; Facial expressions; Facial gender; Task difficulty
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