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RGEAOAES], W asxt B bR vh 588 BUk, OIS
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5T 2 IRAR AR K2 (Van der Stigehel,
Imants, & Ridderinkhof, 2011; Guitart-Masip et al.,
2012; Van Holst, Van Holstein, Van den Brink,
Veltman, & Goudriaan, 2012), Corr (2001)iAAy, F
FERA—FZIEH X BAS Fil BIS R YA
RIS T RGN o H TR ZEH R 5 A
BT AR 2 5, W 2 DL RS R g
90 R AR 22 JAly 5 A8 50 A 00 SO A DA 410 A 4
A2 A2k R U B A 9K N R (Morein-Zamir et al.,
2013; Crone, Jennings & Van der Molen, 2003; 4<H3
ZL, HFEE, 2009), X AP SR e aUR 5 2 A8 L
FAER B A T R SR T, DI R A T R )
T1oh%4k, #7F BIS fil BAS Mk 37 F R 4t L e sh
A, e AT DR T AR GE A T A B HMOT 1 T R G,
B R Z I3 0 58 e 2 X Ml 25 7F . TEI Corr
Irik, BAS 1 BIS Z[afF7E52 HARH], JHAMAL T 5
GERNL 2 TR WFFE 45 R4 5 th Ry BR M, — RS 4
FEAF T ST 20 KRR GO BRI R G AL
N, BVERS T RGRUL. 5— 5, AR s
— BRI A 5| & 15 45 i (Dan & Scherer, 2008),
[ES 3= Eqihra AR € SRS IS
RET | & B R TR BE 51 K1 4 e WY T BE T o PRI,
LR AL S HEAT AN AR E R S, Tl S
UEWFIE #E— 2587 RST BRI, JFMON[E AR 22
AT, KBS BYIE TS (Corr, 2001; /N,
il &3, FKF3HE, 2009),

James-Lange 1545 PRSI\ 16 46 SO & A 25
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ORI, AR A DU AR 3 R Tk P 3 3 Y 4 v
PRI I O 38R B2 K HL 3% 30 7T 43 A S G BAS 5
BIS RS BLO BT8R X T BAS RGEHEL
R POBEAT N 5 A RGN KRB E
HED, BDBAS PR ABILAT R, AT R AT AT
M RGP bR, [FAE BT il 2 AT 2 4
O I IE N, R, BAS R S8 A I0E {1 58 8k
Py, OEILE g5, O R, £
U FE MR, TR T B JER B Bl BIS R GEII 1Y
AR PR B AR AR A AT i, SRINAE 5 B SO
FEAH G I VT IR 2 32 28 52 B 52 b 248 R e 1Y D g
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A A B N A S SR E R, & B ADHD FIE #
JUEE 0O B ERAEAERST RN A B n . X R W] 2
2 W SSEAFE A BT BAS F1 BIS PR G
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TETRNEOEOE BIS R4, Hil T80 E = 2 M
SN 51 Kk R R R B b, T AT
TEE A AN, PRI RO AT R B
M P I 20 1 B Ay S 3555 (2) 24 Jily ORI A5 SO
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S8 A I U BN

S0, FEAE SR B R A R
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(1).0>3% (Heart rate, HR): ECG100G > HL ffiic ik
K Zevi LA T B 5 204 42 T sk 10 5% 0 R (5
S ERRBO S A, HRACh BMP;

(2) Bz Bk 1, 5 2 v (Skin  conductance response,
SCR): GSR100C #EHe &5t LA Ag/AgCl HL Y 4 58 B
7 T J0 4 T AR 48 Ak R 1 si B2 IR B 52 sz ORI
BOAR AR JT A B K S R B R A2 Ak, B
AV
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14 MEIRF SRS P 10 ATEE IE 5155, 4
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R 3(CALS: SpheH . FESTA . X BEZH )< S(BX
F—RrE. SBE. SEErEr. SRR, BT
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3.1 TAIEHRBIM BT
3.1.1 REFELESESHRER S

2 By BEICAS L5 54 55 09 SNz B & DL 1 2
TCA5 15 AT 55 1 S5 0 st i 45 19 B B3 B R0y e 2%,
F(4,152) = 10.46, p < 0.001, n* = 0.22, Bonferroni 4%
A3 HT 2 W55 — B B ) s g s g 3 IR T HE g
B Bt 26 il SRR AT AT I SR AN AN (B 3, F(2,38)
= 1.09; % AE | R By BE 2 1) 22 HOAE O W,
F(8,152) = 2.68, p < 0.01, 0> = 0.12, faj BN 43 Hr
W, 2RO SN 55 B Be(p < 0.01) Al
FE=Bt(p < 0.05) S i 2 5 i 2, Bonferroni
HIGREERY, 5B R EIHp < 0.01) A&
H(p < 0.05) S I g 2 8 TR RAZH, 55 =B B il
2l J B I 3 i TR (e < 0.05)FIXT B (p <
0.05) KT H 52 M £ 75 22 73 Al 4% 2 i B Be vk
b, s 2l 2H A B B A SO N AR AL 22 S i 2 (p <
0.001), Ji§ Bonferroni 75 kAT P HLEL, 4R K&
AR — i B SO I i 2 = T A8 — B Be(p < 0.001),
S5 PURY B (p < 0.05)F15E H B Be(p < 0.05), 55 BBt
) S I B S 2 8 T4 — B B (p < 0.05).
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¥, F(4,152) = 29.51, p < 0.001, n* = 0.44, Bonferroni
45 3 B 2% B 5 — B B 1) 4 o) O o e 2 o L
TR B AR SO A B E, F(2,38) = 1.01;
WA A B 2z W) 52 HAE W, F(8,152) =
3.83, p < 0.001, n* = 0.17, TREAR TR, %
TEFI R 26 B BE(p < 0.05)F1%5 =B B (p < 0.01)
F ) O R 22 48 2%, Bonferroni 255K 46 2 1
55 Z I BOR Rl A A R R R W E R TR <
0.05)FIXF BRZH (p < 0.05), 55 = K Bt 22 Jh 4 4 il
JEWR ) B Z LT AET A < 0.05)FXF AP <
0.01) o >R FH 52 M 4 77 22 43 B P48 1 45 4 1) i B 72
1k, BRI P <0.001), FESTH @ < 0.001)F1%F
M2 (p < 0.01)75 W B A i) 2 W 3 A8 b 22 5 4 b
%, W Bonferroni JyikitAT M EbEs, 458 KK
il 2HL 55— i B P 40 11 2 IO B 3 v TR B B (p <
0.001). SE=KE (@ <0.001), FEIUH (P < 0.001)
S H B BE(p < 0.05), Ti%E Bt (p < 0.05)F1%E =
BB (p < 0.05) 4] 26 W 58 1 A8 128 LR B, 7%
T 2H 55— [ B py 4 i) 2R ISR el 2 v TER B (p <
0.05). % =Bt (p <0.05), I BL(p < 0.05)FN
HEBi(p < 0.001), 55 =B Bl 2k W% g 2 o+
ST BE(p < 0.05); XiF BALH 55— B BE B i 25 R
S T A BL(p < 0.01),
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B3 A5 5 i il 2R ISR B B Be P A8t (M + SE)

32 AIEBIEMREIME T &
321 OE

DRI B BEAR L LR 4. 0 RARTBBY B 3L
N, F(4,152) = 57.93, p < 0.001, n* = 0.6,
Bonferroni 255538 & B EE — B BL 1) 0 R AR M i 3
T HE BB AR E RO B, F(2,38) =
4.03, p < 0.05, n* = 0.18, Bonferroni 2%/ % B4
BT U R AR Ak i 2w T R A A SO o B
Z A HAE B3, F(8,152) = 3.76, p < 0.001, > =

0.17, TR BRI 73 BT R B, AL T 5 — B (p
< 0.01). E M@ < 0.0)FIE =Bt < 0.05)
B0 R AT AL 72 55 i 2, Bonferroni 35 )5 #6560 38 HA
S — B B 2 il 2H 10 R AR A B R TR IR (p <
0.01), 55 [ Bt v 2 il 41 i .0 2R A5 4k I 3 = Tt
HZH(p < 0.01), 5 =B R hdH 0y.0 348k B 3
i TXF R ZH (p < 0.05) SR E & I )5 22 40 Bt
HA RIS BEE AR, BRI AR AR B A
KB OREEAZEFHEZE@PE < 0.001), H
Bonferroni JiEE TN L EL, 45 L B4 |

TR 2 AT B — B B o R AR W A T
HEbrB,
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14}
12t
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% 8 o % Jih4l
Nl LR il
% 6f = X 41
-2
2l

2t
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SAREE 2B H3MEr S4B SESKEL
El 4 ORWHBEA LM + SE)

322 BB

FRIR AR B EAR AL WLIE 5. R IRAR LB B 2L
W, F(4,152) =3.576, p < 0.01, 17 = 0.1; A&
ROV B, F(2,38) = 3.35, p < 0.05, 0> = 0.15,
Bonferroni 255534 22 B2 Jih 21 19+ 1R 8 3% & X
HEAL; RAERA Y B 2 RIS HAR ] 3, F(8,152)
=3.85,p<0.001,n*=0.17, TRHAB M EM, &
TERIBC RS =Hr Bt (p < 0.05), EIURTEBi(p < 0.05)
MR BE(p < 0.05) R IRAEfL 225 B ¥,
Bonferroni FJF 3R, 5 = SIS H B
HH 22 i 28 4 TR 3 e T RRZH (p < 0.05). SR
B T 20 M A AL Fa IR B Bt AR ik,
JAZH ANAE ST 2H B BO PR AR IR AR AR Y 0 25 S, XERAZH
KBRS ZESREE@E < 0.001), H
Bonferroni J7E#EAT G HLEE, 45 SR & BT R4 SR
— BB E =T B (p < 0.01), UM (p <
0.0DHFEE LB (p < 0.01), & _MHEEEEST
5 =B B(p < 0.01) . SR BL(p < 0.01) IS TLBT B
(p < 0.05), H=FrENEESTHUNBEE <
0.01),
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03 4.1 ERHREFIE SRS T AR EER A
= oo} R
RN o 24l 2% Bl 4o M S T ok — 2 &%
By w54 AW IAT NI EE R BoR, TR E S5
20 AL e S BRI SRR, Rk
1ol Sy I B e S Rl 4 R S 2 A R N B
STIRLL, 745 = 5 Be i 3 R 4 (4 B A & 2 v T

SEITBL H2MBr R3BER BR4BITBD RSKYBL

&5 fRIRAE(M + SE)

323 FHHBERNTK

B HL L B Bt A AL LI 6, B Ha v AR Ak
B o BE BN 3, F(4,152) = 4.61, p < 0.01, n° =
0.11; RARNFL F ROV N % B35, F(2,38)=3.13,p =
0.05, n* = 0.14; AR B 18] 32 HAEH B,
F(8,152)=17.72, p < 0.001, n* = 0.29, f&jBALN 43 H7
W, BAERE N B(p < 0.05). F_HE(p
< 0.05). FH=KrBi(p < 0.05). FEMHHB(p < 0.05)
MR EB(p < 0.05) 9 Bz ikl A8 1k 22 57 1 10 3%
Bonferroni 5 K502 B, 25— B B xF B A9 B2
LS TR (p < 0.05)RIFEST 4 (p <
0.01), 5% K Bt v 22 il 41 9 iz v S o7 e I T op
P (p < 0.01), 55 =B Brrf 52 il 2 0 Bz v 0 I 3
TR (p < 0.05)FIhPEZH (p < 0.05), 55U BB
rh A2l 20 Y e v SO ik IR TR L (p < 0.05), 2
T B i 2 ) R TR R T AE T 4H(p < 0.05),
SR B 5200 1y 2 4 BT I 45 21 2 H R B BB
ARk, R IETT 4 (p < 0.001)FIXTHEL (p < 0.001)
F BB Bz ik i AR b 22 R 3% . Bonferroni Jy
AT LR, AR AL — B B R ke AR A
FILTFH R B (p < 0.05); X HRALEE — B B Jz ik
FL AR AR ) 2 AR R BE(p < 0.05) . BB =B B (p
<0.05). FEPURE(p < 0.05)F1%5 T Be(p < 0.01),

25

7 2.0

2

~

A 15t

= o 2l
‘D%( 10 B4
7 LUr u X[ REZ
£ X B4l
®

2 0.5

SR S2M B HI3MTEr H4BE SSKTER

K6 Bz AR (M + SE)

TR IR IR o 25 2R R WIS A SR X A7
it BEAWHRIVEE o O3 —Jr T, 45155 il
MR W2z S M RS — . B, (R
IR A P I B v 4 il 2L 6 400 ) 2R I R Y 2 v T A AT
LIS RZH, 25 SRR WAl R v B A A g 1
TR ST o 4G BN I FIAm ) 26 WOR D 25 ok R, H
SV S AR SR 23 P A R AT Ry, H S M il
AJTEA R TH) (35 = =B BL 2 4 min) N4 S AT 0
TIRE Ty, T S P B R R A7 e R B AE
SN 1) P4 B 13 R B . 56 IE S 1 2 B
F1 R AN IR — AR G — SO IR 45 R L B,
TE PRI 48 RN Bl AL 3 SOnxe L], SR
B A 2 OR CR IR AT, H%7E, 2009; Chiu et
al., 2008; Hare et al., 2005), 75— 71, WAHBFIFEE
B, TEAE T 28 T B0 R R AR, $ R T
25 e 2 | AT M W BE JJ (Van der Stigchel et al.,
2011; Guitart-Masip et al., 2012; Van Holst et al.,
2012), AT 455 107 2l R E A R ] AT
DA O 35 B 1o m LA 5 ), 4% v A7 A 00 4 BB D
Fredickson [ #f J- Y83 HLS 0 ol & Bl A . FR
WA 28 S 3 A I A g, BRI R A ) B
(BEAEPATHERITEN) . BB 2B IR AL 3
BRI, TR AR, T2 S ke IR B
7 X (Fredrickson, 2001) . 82 Ut A ATE 2 il il 3%
TR AR B I AR 8 Ty, AR HAT
A A RAE T . AT 2 AR RE S| AT
St PRI ERIAT, X 5BITHT RST Higrh%
JIRIBGHEOE BAS R G0 A i AT A M R IT A AR
o BATZAMREG T RGO LMEITJE Y RST
BS O fR B, Corr (2001)IA R, 2 Jil s 5 A4 7]
SR FAE AR EL2 W0 A IR A5 2000, R — ol o) 38 T [ g
YEFT BAS I BIS, ik T BAS, w2l BIS,
NS 7 BIS, st BAS. AWFIEH i)
BlTE 5 R A il S5 1F T B AR T R AR )
B, i BAS SUSREEE DD, MMIFEAE T X BIS
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Abstract

Reward and punishment play an important role in clinical education. A series of studies have indicated that

the clinical effect of reward and punishment can be affected by the frequency, individual sensitivity and the
expectation of reward and punishment. However, little is known about the timeliness of the role of reward and
punishment. In the present study, we investigated the length of time for which the emotion triggered by
ability. This

psycho-physiological methodology which used the stop-signal task to explore the timeliness of reward and

cumulative reward/punishment could act on inhibition was investigated wusing a
punishment.

The experiment comprised a 3 (group: reward group, punishment group, and control group) x 5 (periodicity:
stage 1, stage 2, stage 3, stage 4, and stage 5) mixed factorial design, in which stimulus condition varied between
subjects, and periodicity varied within subjects. Forty-five college students were allocated to the reward group,
punishment group, or control group at random. The experimental process was divided into five latent stages. The
experiment used the Super Lab system to present the stimuli, and to record the response time and rate of error
inhibition made by participants in the stop-signal task during each stage. Automatic physiological responses
were collected continuously by a 16-channel physiological recording system during each stage.

The results showed that (1) differences in behavioral response time and error inhibition rate only occurred
in Stages 2 and 3. Specifically, the response time of the reward group in Stage 2 was much higher than that in the
control group; the response time of the reward group in Stage 3 was much higher than those observed in the
punishment or control group; and the error inhibition rate of the reward group in Stages 2 and 3 was much lower
than in the punishment or control group; (2) For automatic physiological responses, the impact of
reward/punishment stimulations differed in almost all stages for skin conductance responses and finger
temperature, but not heart rate.

In conclusion, the present study demonstrated that the effects of reward/punishment stimulations on
behavioral inhibition ability differed across time. At the critical time periods, only the reward condition
improved behavioral inhibition ability; and the punishment condition increased the inhibition response. The
effects of reward stimulations across time differed for heart rate, but not skin conductance responses or finger

temperature activities.
Key words reward/punishment stimulations; timeliness; behavioral inhibition ability; automatic physiological

responses; stop signal task



