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Abstract

The relationship between emotional experience and cognition has attracted more attention. In pre-
vious studies, the questionnaire method was mainly used to investigate the impact of anxiety on
estimation strategy execution, but this method only measured trait anxiety, and there were few
studies on the relationship between real-time anxiety and estimation strategy execution. Excessive
anticipatory anxiety can affect our cognitive process, decision-making ability and physical and men-
tal health, and requires timely emotional regulation. In this study, the cue-goal paradigm was used
to induce anticipatory anxiety, and the effects of different levels of anticipatory anxiety on executing
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estimation strategies were investigated, and then the role of automatic emotion regulation in the pro-
cess was discussed. The results showed that (1) Compared with a high level of anticipatory anxiety,
alow level of anticipatory anxiety was helpful for estimating strategy execution. (2) Automatic emo-
tion regulation only effectively reduced the intensity of high level anticipatory anxiety. (3) Auto-
mated emotion regulation strategies failed to effectively promote the execution of a single estima-
tion strategy under different anticipatory anxiety levels.
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1. 5]

H 82 ) AR E R BT LR A48 “mdiir e, IREAHEAZ . 7 “HRER, WGEE. 7
1B SRR 28 STRR RS 48 1T DALt 426 1) 2 3] 4R 5% 1 F2 1 (Reyes et al., 2013), $#E%#
AR IR, TTE AR TR 2 2 B 582 AR I 2R IR, T A R S 4 R M I A AR AE 224 H 2 S AT R
VRG22 — o TOUER A 48 ™ 1 5 A DA RS2 R SR A B T 1, 2 TN ASHff 8 BB e, AT
2 I B2 B TRUA SR, 5l = F AN 5 M AR A R, v A AN S B PR 47 THT R 1 (Grupe & Niitschke, 2013),
[ ] DAELRG < (]38 g 7 2ok S 6 Ak 2 Jgk i (Behar et al., 2009), 33X Ffr il 3 A fe AL 4 £ 1 S At 1 B ot
B, ELZ 5 G .

S CNE BN ESR A B BRIV RE J), A E SRR BN TS R — DN EE RS, Bt TR
T AR ECAME S, 5% 20 SR mE ) — PR AR (Lemaire & Brun, 2016). ] 441 (2002) 5 45 1 AG I+ = sk
W, B DRI AR TR . NEUREE . — AROHRERE DA S o RS DU RS . el B SR e ok A
(1A SR ME 7, AR AT A OB 72 (Lemaire & Callies, 2009), & FH ¥4l SR BE A LA R IOFP . (1) i semg
(the rounding-up strategy, fiiFK RU 5elig), RAgfeik &= (AN s Bt A 28 5 H S il i v N 3, 9
WK 43 x 68 i)y 50 x 70, (2) T 5% (the rounding-down strategy, &% RD %), ENsfeiksE b
PR T BHGR AT 28 5 FL AT I PN B4, s 43 x 68 fili 50 40 x 60, (3) Je N JE & il & HEHE (mixed-
rounding up-down strategy, fijF% UD %), BIsRikBE s — el fr 2 5 Holn Heil 1) 8 4, S5 = A
FeHOR A 28 5 H A I (B 8, ks 43 x 68 flif 50 x 60. (4) S /5 ANIR G HEME (mixed-rounding
down-up strategy, fEFK DU #lg), BIFiER g — AN IRMOB A 25 H R m B4, 38 AN aefiultfr
F 5B A, Ik 43 x 68 5N 40 x 70,

BV G AR 06 2 AN 58 A B SRS AT = AR A RS, i EL 57 1R 28 T AN [R) KSR ST 25 7= 4R
TR AN — BRI (1 K05, 2018) . B3 A 8 2 J 1) Bl 27 ik 50 SR W Jin T (0 3ol B35 R I 2R . TEER R AR RN AN
PR T8 BB N ENAT 55 BRI, 1IN 78 2% G2 (0 FE R 46 K 2 R AR R, T AN JR A8 58 U 45 I8 72 A 1)
SR EIEIE . I —FEGIES, RDRESRE FEKHASHIE S EEREZ, BRFEGY
FiFRIE 2 B S — S INEA, 2020). Z540(2020) LR - H A i 3R Rk 10 7939
FRES, MARIER - BhsiaARahif & TR TR RE S, LR ER TR &K
R, AR RIBR T HEACFRTHER, PHERIFR T ERKFRIHUHEE.

ik
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AT, B

L] FEEAR S A U AR i = AR M AR PR 4, 25 AR T B UG R 2 S B 5, e R e B ST AT 55 We 2
TG EREE T - A A AR, DM D A TR M R R WSS ), X aTERERE
WENBEUR, 1AM 58 U 28 0 AT 55 7 B gk 55 BV FE VAN SRR (R AL MRAE, 2022), 1% KK HI 5544 RSN
FEflae 1. BB RTE—E R LORAN Tax —8BE, FEaT DLERE FEAR 6 PR 1% 24 1 32 00 ka6 AR 2
fabr(Yuanetal, 2015). HEL T2 — M5 400 B AR RB BN R B HRIATE, Bargh (1990)
P2 TE R H ARIE SR 1 B 31k 7 (auto-motive model of nonconscious goal), F& H &R A 45 181 H
PRt A NAEIOEERAE, N TIESRMATE 1, BHARIX OB RAE GRS 5 HoAh O B R AR 87 3 3h Bk
g5 WIS SORAE RS TETRATER i B S b B B, S A SO E R I H AR R 2 8 E Bl
BOS I IRRIEH .. XOAPITERIE G R A 2w TR . FOCR S|, AR AT 45 AU S B AT
FARAE S SR b SR B BB R H bR . A, AR AR B B A E S g R 7 SRR g %
A AR B S AH T3 PR AR £ WIE 25K 56 (Yuan et al., 2015). #0472 BE R0E 45 S48, ik ae
VAR S S8 W HAs 2 MJE R E ZhBkas, W57 R g, A 8011 % k50 5 2B 3R R (Sheeran
etal., 2007).

M AR H Ax - 26370 2055 R U A B 1 26 2 AT 2 BE 3 S AH RS 46 75 H s, B ERTE
AFEIKFHSAEETS, MR B AT 28 85500 05 5 5B BT 2, DU RE R S 5 A S A i

SHEERSN
2. LIy 1 S REIHME I REMITRR
2.1, #Rk

A FEIE L WAL T BRI AR NI S0 108 . NPRIERE AT (AT Rk, 4L
AR FIAEE AT T AR (1) IEFIFRACT 60%; (2) AR SRS (EI/NT 200 ms BGE H T 5 S Rk
IER=ARHEZR, M % 3SD); (3) ARMEEIRIGET B 20%. ik, LHIBRTICRHIR 42 414 &
IERZRAR, 28 ZARMER G ), FIRA IR 66 4, BIiAEF N 61%, HhH4E 25 N, &/t 41
N SPEIERE 21.1520.75 % . ilid G-power3.1 XA SKIR K FEA BT IFEE, RIS RIES T8 (1 -
p>0.8), E/FHE 66 4, FULALIPARBEERA . PO AR T, IEEU I8 EM I IER,
G 0 #4080 4 R A S

2.2. KT

s — R ABEA A Beit . PO RS RO TR, BIE TIANKT . R PR B AT KT
. YRR R R R AR RS 70 A BAR TR ST B AR EAKT. RI3E
YA S SR ARAT B S IR R IE AR 5

2.3. SEEaMRt

231 1BEER

ARSI v IS 24 B 43k T R S 45 B R R B (Chinese Affective Picture System, CAPS), i B A
AP & 12 5K, 3L 24 5k, 45K TZR>), HoRm 20 sk AT IEASs, SRRy E R FR . Bk
A e E S, R R AE A B ARG E RS, TR B SEE R S N T IRIESEI A R
AR, 18 ZAARHAAEIE R SLI 2 Hirnt B M BT T 1 3 9 JLsivbsr, P& I N A 055 B R B R
(1 AREIAEF WM 5 AR 9 ARRIARE BUN) M e 5 (1 AR IR Fif; 5 /AR 9 ARERIEH M
fy), ARSI B MR R . S k1.
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Table 1. Arousal and valence of pictures in the formal experiment 1 (M = SD, N = 18)
Fe 1. BN 1 AE FMREEE AN (M + SD, N = 18)

(et N B
iles 6.30 + 0.56 2.72+0.62
e 3.86 +0.39 5.38 +0.62

I SRR A I R I IE S SR v A A R A T P I A (1(18) = —10.43, p < 0.001) . fi
] g g L 2 8 25 v T A P BT (4(18) = 11.36, p < 0.001).

2.3.2. TEEEME

DAFERFFE AT RU S60% . UD RIS F DU SRS 3T RD 5% (Uittenhove & Lemaire, 2013). % T FiRA
[ MG AR EFE, AN S0 7 o B e i ik SR SRS 8 ) DU SR, L EX T 40 JE3E A ] DU SIS A4t 550,
AN AT S A TR A LR T 5. KT 5, 0 21 x67. ARAE AR ST (Livetal., 2021), A
W0 A R AE LA R s (1) PSR M B SH 0 85, 4130 x 47, 35 x 48; 30 x 40; 35 x
45; (2) PRI T BIOANSAE 1809, 113 x 47, 42 x 97, 13 x 97; (3) WM IELI s A A
[Fl, W41 x46; (4) [F—NREUN BRI, 4033 x 47, 43 x 665 (5) PN IFEIAAH
A, 136x36; (6) EMAELLMIRIA, FiEAGTHEAMHE, W31x76 5 32x78; (7) AR KINH
] Wl 3R A 52 B aTe 2 H IS A7 TR R 25 B (Zhou et al, 2012), AR THOARIAERT, B NRBAE G, HJEVh
PHAERT, BATBAEIGHT, A MGTEL o T HEBRIERL, A 0BT il SRR A 8N RS AE AT
BORRHEAESS, 041 % 67,

2.4. EWRIE

KRR LR - AREAORBRPARA RTINS . “—7 ROMEERR, IRELR 2N
SEIAER s ‘=7 BRHRHAR, RORELREIE SR o E TR B AT 4 S AR
SRR, 2R3 4 MG EZRR . PERER S 2 A ITA AN T B MEMT I,
£ ERER 2IURR EH QRIS AIREAT 1~5 Jvbor, LAGE— mtBAEE, 5 AARARHE RIS, AREH
LB A P R BRI A 54T 55, #ol AR 2] DU HNg SE st S, KA S A RHEN o 9 RIERER
FHfE DU SR, ESEREHEMER)S, 4 PN R Aol 1 sEiR e e, ENIERSEE.

<6000ms

Y 2000ms
21x67 <10000ms
=R 200ms

Figure 1. Flowchart of experiment 1
B 1 kI 1REE
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IEAEER B 3L 60 A trial, fFMEZRR. LRSS U2, B, WE LR, EAhERE R
EPTEM A “+7 500 ms, HAEFEHLE I 2000 ms (I FAtEL R . IR R T —Fh. SRIEHAALE 6 s AR
HULZI B RS AT 5 miVESr, VP a2 RIS LR AR R E 2000 ms, 1 f5 H I IRE AL SRR, 4
T EAE 10s WAL DU SRR, 7EZEHE P Nl 2 R e U o A Wl i i i [R]85 W I8 2K
NPT AR AR R R m AR 1 AR B 2K, IR USRI AN TR E B A R . AN SRR e e JE
AT =Mk
25. EWER

25.1. FAARIRIEEN TR

R SEIAT 55 R BN B K 7O PO RS2 . 1 T4 T AR 920 I AR rh R 75 AT AR AT 1 2%
Y, I P B AR RS VP AY AT AR B AN 5] K P T A R AR 48 (8 A 75 AR« A SPSS 20.0
BEATEAR T, AR RRIER T IR AT A t K058, 45 R R s /KT B R IS 46T 4y
(M = 3.55, SD = 1.06)%. % i TR/ U AR E A5 26 9F 5 (M = 2.03, SD = 0.86) (t(65) = 8.95, p < 0.001). it
BT HREAR RS, BT T A R B 0 L T R 3 (1(65) = 4.22, p<0.001), XA £
A B 7 AR T TP AE 3 (1(65) = —9.20, p < 0.001). 4% A SZIGAT 55 M IhiF K 1 M AN A K7 (1 T
BN

2.5.2. HIATEHMAERRIITHERE, KEMN

AFIKF AL REIE L B R T, Bl DU FENE 52 B2l ST 55 (1 16l 22 R SIS 43 531 3R 4T Tic
SPREAS t TSGR TG RN 20 RSN, KPR R IE 26 1l ik 58 1 il S5 R 1D S I I 2
T K T £ FE 4 28 71 (1(65) = 4.15, p < 0.001); HAR/K-F- A e 54 T Al B AT 55 1 IE A R 038 =
FRKF T 2 FE 1 26 R (1(65) = —4.28, p < 0.001). 45 538 W w1 /K1 T £ FE 15 26 N T ik B SR 1A T o

Table 2. Reaction times and accuracy of subjects completing the estimation task (M £ SD, N = 66)

=2 WATERAEESHR M SIERHZEM £ SD, N = 66)

KT AR R 4 KT £ B 17 2
S LR} 5260.39 + 994.76 5025.97 + 1036.07
NRGES 0.84+0.24 0.89 £ 0.24

3. KU 2 AL IRE BTN TAEE T A E R TR
3.1. #ik

S0 1. ¥ 66 A iRBENL N 3 41: #2022 N). BiZEEAE2 N). BUTEEAER2 N).
3.2. Mgt

SCG 2 KA 3 (HEhALIE s R sems e . Hbr e BT B K4 x 2 (URAERE KT
AR T AR R 1 45 A KT T AR RE 1 48 TR & Se i i o wlenlim) 2250 E S A 28 1 15 S 2R 4
BN AR BN U AR B KT DA AR S84l B SRS TAAT 1) S W P A IEAff 36
3.3. MR

3.3.1. tB%EE R
A6 R (1 25 T A 13 1 HR RS 25 T R 46 (Chinese Affective Picture System, CAPS), 71 1A
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AP R & 10 5Kk, 3t 20 9K, ARy R ARG SRR A, v R AR AT E AR A
ST AE, A R SRR R B N T IRIESEIRA R A Rk, 18 A4 ARHEAE IE S50 2 JioS B Ay
FORKEEAT 1A 1 5 9 SURiPFor, 1P BN B ARSI A R (1 ARRARF M 5 AR, 9 ARIEH M
)RR P (L ARRARH i 5 AAR A, o MURARH ). LN M A iR s . it T 42 3.

Table 3. Arousal and valence of pictures in the formal experiment 2 (M = SD, N = 18)

3. IEXSEE 2 BI[E H MREEE FNZLHN (M £ SD, N = 18)

eyt o JOEE AR
iles 6.45 +0.42 2.40 +0.49
e 432+0.32 5.28 +0.37

I SLREAS A IR I IE SR v A A R A T P 1 (1(18) = —14.83, p < 0.001) . itk
P g g 2 8 25 v T R P BT (8(18) = 12.64, p < 0.001).

3.3.2. SREEEME
[F] SE4 1o

3.3.3. 1BEAY R AES
% Gross K96 A2 7548 B Sh Ak tE 2 3 SEmS 00 7325, PR o AE Szt R v A B Sk s 45
ARG, BRI I ETE FIE M E BN 1 (B )R 9 (GE 48T 9 HVEE .

3.4. LW

ALIRAE GG 1 REAHFE (I 2)0 AFA PR, —2 8 EZ3HAT B 2 R E 3,
AR AR R BRI 6 1, ZORPGK A B4R B BR G — 0 b, JRESCIR R R 5 O
IR IR N A ZE RS . R FIHNERN R TORISER S, W BRI A %)
MIfEZ RS, 7 BB RARIEFIENEN “ERTRISERS, WASKIIEE. 7 T RRARES
BEAEN IER ORISR, RASKRIER, AR AR RO RERATELRIER, BAEER
PIRRZ e RIS . 7 ZRAESEIR M a, Bul i 20 HAE Se 48 10 fE s i 48 318 I FR
BEAT 1~9 (A 1 e BOA AR 9 5e e m) VP . HoAhSCIs JiRE A S 1.

<6000ms

2000ms

21x67 <10000ms

=R 200ms

Figure 2. Flowchart of experiment 2
B2 32 RIZE
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3.5. SEIGLER

3.5.1. {HEAT RRIRENBHIERE

o FABIEIE AR (B AR SL I I FE R R TE 2 RAR RS ISy T “TERE FORMSEIH, RASEKEIER” 5
CERETORM LI, WASEBIELE, WRHMAELRIER, BLAERJNLR GRS ORFEFHA
TR o 7 YIPEAr (9 sV A R R, i F H AR = 7 U7 = B 7 AT R 43 i, M £SD,
6.73+1.80. 7.50+1.82. HFEA t IR R R, #iAMEH B & B 77 A (t(21) = 4.49, p < 0.001) FIHHAT =
P77 2 (t(21) = 6.69, p < 0.001) (AT FE B34 2 v T r 8 5. JSZAEA t A S0 45 R R, i Hix
= 7 ARIHAT = B 7 U PAT R 2 IR 35 22 7 (8(42) = —1.58, p = 0.12). DA b5 Rt gl s oy
T B AR 7 BT & B 7 AT 1 1

3.5.2. fREHREITFS

R8N 5] 175 458 55 77 2O AN [ K ST T FR P I 4 B2, DA 283 5 07 s M U £ B 1 47K
FNBAE, BRI ONRAE, ATEENET ZE . 3 A s KT U R EE RS 4 T AT
WG T RIS WK 4.

Table 4. Anxiety scores of subjects in different groups

4. SEFHXNEERITD

K IREE S 4 (M + SD) RAK-P T £ A 26 (M £ SD)
40 4.05+0.81 1.82+0.75
Hbr e EI4A 1.93 +0.85 1.63+0.77
PATEEIH 1.90 +£1.37 1.58+0.74

2 R R TR A R KT RN B3, F(1,63) =82.90, p<0.001, n2=0.568. f#%iHTi 5 A
RN R, F(2,63)=18.60, p<0.001, n?=0.371. ALK T Ak g8 7 XA R 22 BAEH
¥, F(2,63)=37.44, p<0.001, n?=0.543.

*%**%
! **k%k
1
5 -
4 L
R
al
Hr
% 2 e SRR
4 b I
1+
0
BRI RPN

niEhdE = BARREYE CHERE4YS
VE: “xkk” Toxp < 0.001,

Figure 3. Anxiety scores of subjects in different groups

B 3. BARIKHIERITS
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7 BN 73 4 R R (L 3), KT BUUIER S B 25 T, H bn R AN AT B AL RS VR 0 2
FIRT #2120 (p <0.001), T HARE FIAMAT 5 BRIH P70 2 18] 22 57 JF AN R 35 (p > 0.05) . fIR/KF-Fil
WSS, EHIA. Hbr s EAMPAT & B 083 % 7 (p > 0.05). Ui B HAT = BIATH AR
BIREA 280 19 i KT I BUM AR RS I 48, T THRACF O AR EE 15 25, PAT B BN b i B B RS 219
BOR

3.5.3. FEIFH THRIATTRL B REEHIT A9 IE fH 2= A0 2 R A

6 AN TR PR 155 2 18 1577 30 SRV Al B 55 IR 2 I DL SO A 75 7S [RD KT B B R A BT AN
LTSS 28 577 s B A UM R B KT D9 B A2, ik 58 O il 54T 5 R IR A SR A S LI 9 TR A i, 3
ITEENETT 2. FRrEgitas R W% 5.

Table 5. Accuracy and reaction times of estimation strategy execution under different conditions (N = 66)

5. EAREFM T e EE R TR EMHZEF R AT (N = 66)

TR AR B EE LR ERfiZ(M + SD) SBEHE (M £ SD)
KT S G 2 Pl 0.91 +£0.25 4834.39 + 1027.91
Hire KA 0.95+0.21 4956.22 + 1077.28

PATEEIH 0.93£0.23 4747.23 + 808.65
AT T 65 R 1 2 P 2H 0.91£0.23 4962.05 + 1022.72
Hbre B4 0.91£0.22 4844.23 +1024.29

AT R EA 0.90 +0.22 4747.22 + 946.57

SHERRM S, TR %K ER8N S, F(1,63)=5.67, p<0.05, n?=0.083. HGiiks R
BN, BRTE E KT U AR RS 4 T 58 ORE AL AT S5 IR IR 2 B35 5 T (p < 0.05)7EIK /KT Tl £ L& 1%
FRIER. HEHET T RAMNAEZE, FQ2,63)=0.043, p=0.958, 12=0.001. TR LK TH
5 28T 7 A HAE AR F(2, 63) = 1.44, p=0.245, 12=0.044. ¥0LE 4(a).

I b 5050 [

a **
| 5000
098 |
4950 |
096 1 4900
@0‘94 b §4850 b
&
Moo | 5 4800 |
1% 4750 - -
09
4700
088 | 4650
0.86 4600
BRFRSERESE B FRERES BRFHSRE TKFREPEE
niEGIE = BARREL HRTREA wHIE «BREES CHEEE4S

A w"FRRp<0.01,

Figure 4. Accuracy (a) and reaction times (b) of estimation strategy execution under different conditions

4. REIFM T e MAE KM THE R () F1 & KIFH (b)

MRS, THAEREEKEERNALEE, F(L,63)=0.013, p=0.908, n?=0.000. &%
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7 AL ERNAEZ, F(2,63)=0.188, p=0.829, 12=0.006. FHIHHE &S24 /K T A% 45 35 77 4
BRI EAR A RE, F(2,63)=0.188, p=0.829, n?=0.006. W14 4(b).

4, ZE&TTL

AT FEIRTT E B A1 45 550 AN R TR B A 26 /KT AN 58 LAl S B SR AT O 52 M .- DU 7R I
o2 2R MG RIS AT A IR R . SRR B i —F, SR SERTHE UK 2 R S fR S &
TR B ARV T ARRE A W U 5 A AR R SIE I R8 175 28 SR AT SIE IR B R8O Al B S R AT RUR I
oM. ARSERY 1 AR - AAREORE KA R R U RS 1525, BRI BRI 1 44
RERERAGIG U ARSI S ORI A, HAMRIEA K UM R 46 T, 75 246 DU SRIg 7e ik
EAESS, IRTCANF KT TIUYT£R RE A7 28 X1k S5 S m AT (50

BrRULUAAh, CAT 0T Bl e 46 U A0 SRS ST T 7 K EWETT,  DMERT FU b 1 28 1 155 2l
WA EEEIRT, M A BT e B> . T A S SR R R R, B
RAEBORB 2 BB W5 . SEI 2 F SRR BENL Il Bir e AL, TR A, A
T RS (B R ER . H AR BT & B BEAT IS 261175, IR R LAt EAER DU SRS 52 By o B il 55
A, BT EAFACH TR AEIELE T, E SIS 2 500l 5 SRS AT R IR

4.1. FREIK AL EEEXMAER DU Rk SE A RIS EFRMR MR

WA L AT A RER, SEUKPIUHEEE ML, KIS 4 0l 8 e i 5 )
WA, ONN ERE, HAE RSN R . WA DU SRR S8 A B IE R . S
5 52 B T FR FE 15 25 7T B RE T

G (s 4IRS S 2 ST ANCIZ R I, 2 IS PR AT Al S SRS A 55 IO JEE (1 K07, 2018). BFFT
KB, G A RIS AN — R, ANMARIR R — g SRR AR RS GE e, BEAS 1A SRR AT
RS HTABT LR 1A, 2016) KR 2 R — 5. SR, 1% 107 (2018) Bk FT A B e JSE Vi AR 16 48 xR A et
ROR, TAREE T AR 26 7= 26 7 4/ o X AT e R OIR Sy i i 28 (B L B, R RIS
fedh, MEERE - MESKRERNEEHE, MRTEATERELE, BEWENREREE R, HUREE
ERAAMENE, SEFAEEZ AT, UETHSARES ISR §11EA(2020) KT TR B R RS 1% 44
TR AT S I AR T o i 2. BRI, XA AR & TR N T UXOE A

4.2. B ETHRENARERIEAEEFE TS

SR BR el B S 2 AT R B3 R TP P LA, It O AE T 1 AR E
ISR REAT R 25T RIS B S iB 4 R SRs 2 Ja, KOS T AR B4 th A
PR TR, ARACH U AR T I B AR 50 BB W AR . R A S 26 5 O0H RURAR 1 oK
PO RS AR TR, TAF] T RCR .

4.3. BEMUIEEET AT MEGER DU S5 RE 14 5 SR 1IE fif 32 70 5 R B e =2 0

SRR ] DU SIS 58 Bl AT 55 (RT3 5 AEAN (R KT T A re A 4 A ) 175 28 30 19 0 1
WARMEH DU 0 58 Bl AT %5 10 IE #2639 (E#07E 0.90 BL b, HUAS KPS AR Fe A% 2 1 sk 5o it 4
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