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Abstract

College students are in the key stage of life outlook formation and value judgment adjustment, and
during this period, under the multiple influences of academic performance, career development planning,
interpersonal communication, love problems and complex network environment, their behavioral patterns
and decision-making styles have changed significantly, which are characterized by impulsiveness. At the
same time, due to the immature development of the prefrontal cortex resulting in weak emotional
regulation, college students are unable to devote all their energy to their own learning, and even make all
kinds of impulsive decisions or behaviors that are harmful to others and themselves, affecting the quality of
their life and learning. Behavioral inhibitory control is an important part of executive function, and it has
been demonstrated that high or low impulsivity has an impact on inhibitory control ability. However,
current research on the effects of high and low impulsivity on college students' behavioral inhibitory
control under different stress conditions lacks sufficient scientific evidence. Therefore, this study will use
event-related potential technology to explore this in depth, which is of great significance for exploring how
to enhance and improve college students' behavioral inhibitory control ability.

Based on this, firstly, 774 college students were selected in this study to conduct
difference-in-difference tests on impulsivity and its dimension scores. Secondly, taking college students as
experimental subjects, using Barrett Impulsivity Scale scores to divide them into a high impulsivity group
of 24 (11 males, 13 females) and a low impulsivity group of 24 (13 males, 11 females), a total of 48, we
chose Trier's Social Stress Paradigm (TSST) to induce an acute state of psychological stress, and used
subjective mood changes and physiological data to measure whether we succeeded in evoking the subjects'
psychological stress state, measured the cost of reaction time and the cost of correctness when subjects
performed the two-choice Oddball task in the stress condition and the neutral condition, and based on this,
compared the evoked N2d and P3d EEG components in conjunction with the event-related potential
technique, to explore the differences in the behavioral inhibition performance and its underlying
neuropsychological mechanisms comparing the high and low impulsivity groups in the stress condition and
the neutral condition.

Findings: 1. Heterogeneous characteristics of college students' impulsivity existed.2. Trier's social
stress paradigm successfully induced a psychological stress state in the subjects, as evidenced by changes
in the subjects' subjective emotional reports (level of state anxiety versus self-reported level of stress
perception) and objective indicators of physiological responses (heart rate, salivary cortisol level, and
salivary amylase concentration) after stress.3. Results of the behavioral indexes: in the two conditions, the

The high impulse group showed significant cost of reaction time and cost of correctness; compared with the
VI



neutral condition, the cost of reaction time was greater and the cost of correctness was smaller in the high
impulse group in the stress condition, while no significant difference was seen in the low impulse group.4.
Results of the EEG indicators: the N2d and P3d wave amplitudes of the high impulse group were greater
than those of the low impulse group in the two conditions, and the N2d and P3d wave amplitudes of the
high impulse group increased and the N2d and P3d wave amplitudes of the high impulse group increased
and the P3d wave amplitudes of the low impulse group increased in the stress condition, compared with the
neutral condition. wave amplitudes increased, while no significant difference was observed in the low
impulse group.

The study concluded that: 1. college students' impulsivity and its three dimensions differed in gender,
major and other variables. 2. there was impairment of behavioral inhibitory control in the high-impulsivity
group, and the impairment of behavioral inhibitory control increased in the high-impulsivity group under
the stress condition. 3. high-impulsivity individuals needed to exert more cognitive resources to make
behaviors under the stress condition, and there was a more severe impairment under the stress condition. 4.
the impulsive individuals were more likely to be impaired than the low-impulsivity group under the neutral
condition, while the low-impulsivity group did not see any significant differences. And based on this,
educational suggestions were made from schools, parents and college students themselves, respectively, to
provide scientific basis for the development of effective intervention strategies.

Key words: acute stress; Impulse; college students; behavioral inhibitory control; Double-choice

Oddball task paradigm; Event-related potentials
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H/DER B NS K RGN B, X — I E DG E & O &, [
I, B FF N A AT . ] RO B R R Kk R i 7 (2021-2022) ) S, /AR
R LB R TR IR 6.4%, 5 (f@ R E1T30(2019-2030 £F)) $ZHI A “ 3] 2030 £,
Ja RO B R R FRKF3 T3 30%” H e 2= .

hnsEE A ERPOE R AT TEABTSCI B E mE R b, Tk, Bk ot
FOIRVE B R AR RO BRARE BT A= 35 B 2RO, DA SR 3 — B4 AE T i s 7 P A7 4 1
TRESIE IR 7 RN o B AR 2 A R0 B R0 508 2 1) 3 22 T2 30
DMK, iR DA OEERAE TE, AMOETHEAERT RS @7k
) H BN A S 8 T AR, et 2 iR E 5 B SRR K R BE R 4T ) Al
DR ERE M S RN A RO, EEEA E RO S, sl
S ZE, = 780 B2, ARG I N HERE H A s Y 47 A (Moeller et al.,
2001). ETXRGI TEW®, HTHDOE-SEE RG S5 NAERRGEREA T,
1TSS S h RIS, PR 2 A IE NI .

CABFERM, a5 V24T SRS 06 QKRS s A 0%, e = Bl
Z A . S K BIA S NAS A . 25 e . BRARAE 25 (G. Hjell et al., 2023; Moore et
al., 2022). MBS AR AT A IS SR, AT, X BHAREEAT R
B T 58 22 52 21 BEFCIR A IS I 10 A AR AR o SO B ISR A LR RGBS 8] A 470 T ke
B AR B T B S B — M AER R R e N I S S, B RFSEIN TR R . R4 A
SR SRR IR AL MM AT N OB AT O BRAS o £E s L O B BRIRAS T
W AU B BN, BUE 4 5 A B N, G £ S R Rz
JFIR SRS K IS BT AU ) JZ (prefront cortex, PFC)f¥) I A8 (Rojas-Thomas et al., 2023).
ANEAASS B 7= AR AN [F (R SOSE, A BT 58 3 B SRS T = e A 22715 [l % 147 9 ST AER
J7 A CAOR BA B o, 8 B BRL KA 55 o PO 1) T (2 #E MR BRI D) BE(Chw et al., 2024).

1T AR RE )R AR MELER E IS B A BRI R AT & B 5 AR 2, 5l
AR IANME AT NI RE ST, JEAMAR AT 9k 5 S8 (195 HY (Ridderinkhof et al., 2004),
B ANHR 75 2L B i S WARRR A I B A, A BT B O (Cerea et al., 2024).
HA RIF AT spdlEslae o, AT MR B S 2R 553, [ R IG5
SIS VEEAT g, MBESIAS RN 5 51 KGR SR Rl . 25 b, BT Anfer S B
e AT A5 1 B 02 4 TR 7T ) 32 S
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5 ARG AT (VMPEC) T S G 25717 . TR AT DhREFITE B s, —EWmAT N
U455 1] 58 7 110 EE i DX AT A B AR BRI = 23 P, L Th e R b T RS e 4 0 1 2
PR EN PP AN B 77, VMPFC 7538 (N 38 T H 0 PRI SR B, fox)
FARRE A 45 f5 BP0 1 2 I PRI (Grizzell et al., 2020; Hermes et al., 2021). Wang
5N (2022) B TR BURINAE SR BT 22 B iR 5E b b R I 17 5 B J500) Ja b
FIBCHEAT VRS 5 OB . AN N —1F B — A 1 — A7 3¢ B A A B T (interaction of
person-affect-cognition execution ,I-PACE) /& i 15 1 31 A & 1 U PE AR, i TR A
MENVER I R S, B JPIRES AT R e M MA b sh m I 54T R I, $i8 HAERT
FU B2 A R S A 2R R B Ja m R sh A AT A B 1 A 15 A7 7 2 R (Antons &
Brand, 2018; Brand et al., 2019). AWK 2 i A B R EEBAT R ETE, HEIET)
15 B S AT AR RE TR I, BORAE TR IR AR th BT R 7T, AR — OB
PR HR AN [F S5 A TR i Bl s AT S sl aE il 2 S ARAE M AN I 22 il A Rl .

b TH RN LEOR I PRIE K R, SR A OC FLALHE AR DR oy I T8] 2 2 (R A R iz s
T FI SR AU T 7, 385 22 5 AR O3 2 9250 0 U 456 T & FL T AR A
5iglE . B I 2 R0 5 A0 EE R IR AR D oG R AR A, DRI O VA R 2 A
BNFFAE, FEIT R LR A 7 o ASHI 90 R 4 UK LR A 2 B OIS R e NS MY
TN AR T A2 VR EZ JoT B /KPR Dy @ O BRI LRSS o [R5 FH Xk
$£ Oddball AF: 55 96 I E AT A4 s 6 BE IR, IR FHFAAH O AL H R IR B
MAOENHER . &5, ARERFAEROE@EFREG KT, ot A RIE
AT EW. 5 EPR, ARV 5 KR 2L R TR A
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IR wEE

LL1 AT RMEIEH R 7 E

47 A4 4% #1l (Behavioral Inhibitory control, BIC)S2& H&/MAZEMHIARF & 2411 H & 7
B —FAT N SR 77, WK S SR phsh sl . WOEZ A ERE, WA R
S AN B4 $ 1 (Diamond, 2013; Tiego et al., 2018).

— 7T, A FRIAT A i 5 0t A SO R B S L, R NRAEA T
AR 2 S B — DU B AR AE R RS, BB 205 AR AR A 55 A8 A VR 0T B 1)
AT IR, (R IERA AT 9t S (Allom et al., 2016). SRTM, SH—J510, 4iXFhAg )32
I, ARG RN O, HEDAIRHIE 2, U ) R B I R R ) B ok &
7] @ (MacKillop et al., 2016), FLZEFTREGIAILIE. HAR BHIRETHN, LLEKEH /> 2E0E
L MImIREEEAE, WSREREAE & BRI 2 ZhAE, 12 R NS B hG 45 5 B B4 5E
FI7K JE 45 5% (Gabriela Hjell et al., 2023; Leichsenring et al., 2023). 24 3% H 5h A B [
AN RAT AL, NTHE & 75 ZEFEN A SRR AT B AT, G A7 i ) 5t 2> ke
TEF, ITAERNVE 2 3 OB AR SO 05 X AT P i & 0 B A E A A
AL, AEAPAT DIRERIAZ iR 4y, BRSO RSB IEA BT AR A I PR 5E il (1 —F R
TS 2447 NI RE J1(Logan et al., 1984), WA N2 —FldI A HFEZsk bl H
b oA S 17 (947 A (Verbruggen & Logan, 2008). 3= IR Z5E A (2017) 2 HUX Fh g J1 2 AMA
KRR B AT BN 24 A 55 D A M 1R S S 2R AT R ATk 4 1

FEAT T, FRA TR b8 SO MR 3510 S SEBEAT I I BE 7T o AT Sl 42 i 0t
AMAE R FEIT AR O NIRRT, W T MEE NS R EEE L, Trhshs
A7 R 47 A 0 e 20 A L) 2 1 S 5 T O

1.1.2 4T ARSI R Seaese s

F T B4 X AE AT A4 42 ) B8 /0 &8 g OB 2 S B0 SR A DU LR XUk H
Oddball yE=. 15 1E15 54T %%5(Stop signal task)JE % M Go/No-Go 1155 7u 55 .

BUEFE Oddball 022 = INHR7E L # Oddball Y630 Bl BRI >R, O IESE AT
DL AT 4 3a il e 778 7t i B 22 22 B195 5X(Yuan, 2010). %36 2 AR I (standard

1
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stimulus) F1 i 22§l i (deviant stimulus)ZH B, 99 B0 B AL H DLAS [R)RE 28 (BRI 75%
AT AmZE R 25% A7) 23 AR T4 4 Oddball i 28 AR K i 22 I8 e
B Oddball 6 7EE KA TR 1) 5 A5 vHE HEOT B R AL 35 S I, %o PR B335 A R S R
Za i, H OSSN 5 HER SR AR AR D B AT i i B8 0 58 0 1 9R 55 FE AR
(Dash & Kar, 2020).

Go/No-Go 5572 MBI 2 I — RAVFIE, A5 —A Go BB, Blan-5F XS4
B, wE B AR N R AL — N AE T IR Nogo Hil, Bl un= £ Y (KA
PR, A TR AR N, SO TR BN H L B, %0 2 FE E AR L
T8 2 S A ) R, A A T 20T Nogo TIOR8 4T 2 75 AT H B 22 B9 B Aol %t
TR, BRI AN 2 T (Smith et al., 2008). IZE A A TE TSI ERAE L FE AT BT (8, BT
T TCIEWCERAE IRAT I ) 1 S SIS A, B I R BUREAS SR R B, B TR
HI S B FRBRAT NS5 R IA J15CFF(Liu et al., 2020).

1% 1145 511 55 7u 30(Stop signal task, SST)—Ff/& go Hl#L, FRANMMIARIK, FRM IR
SXof S B PR SR B AT AR S P P B S B, A BRI T TR R TR Qi BRI
AR TR B4 P B, — M stop B, FROGIFIERNE, 40 7E 1E 77 71 BRI R j 0 A
AJE RS, BT IS 5 IR ZEA il A i 42 B S N o 23 2 3 R B A
PR FBOE A FE o e P R R R S, YT il i AE 12 . Go/No-Go
Y0 1EAS S AR 55 AMUAT ELAAMAAT Jy il e ) mRgE AT I &, 36 7T DL R B ik
AT N FNHI I H B8 1K /N (Logan et al., 2014) . 1ZAT- 55 A 75 BAE 50% 45 1E 3k
N, X —FRUESEhra o LAsEEl, [FIEE, 12V EfRIX —1T e bs. 22k,
H T Go/Nogo JuzUAHT Stop Signal Y0 2 AFAE W & 1 8, — & AR mAERTESIE.

1M XL $% Oddball i X A A R508F G 1 2 8 iy, 52 0 45 N (2017) 42 136 20AH B
Go/Nogo Ju0 T a7 NI b, AT DACEEAT v Se e i) IR #2465, b w] DA
Bt N FRFR, SEAEEEINZEA AR BUITE bR« RO IXANMT A0 i bs 5 A REOR A
FEAT Al B 2R, WIS T S EAE & siah 1E R &= 19T #(Senderecka, 2016), #2
fe 1 SR A B B ME— 1, 5 ZE S S BT OB ) B K AR F ) B R
B, BRI T ) SORE I AR A 2 ARAT, R BN BAT Al P2 i BE 0085 . A
I, AH FER UL £ Oddball 45510 2 S AT A0 HE 6 5 7RI .

1.1.3 4T A4 AN 2 4a 4R

HAT, A RAT sl dl e 0 i 7 A EZA LU R — R REREE, 8%
K H B AR E AR AR T, R AN SRR, S AR . BERER A N(2023)
G ] (10 DU FRTRRCRAT DI RE N 2% 1R 25, BOIESKAE R 2 AR A RAFAIERUE, ATEMER
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g HER A2 AT A BE PR T R . 38 AR SEG %, W FIIE Go/No go 1155+
Stop-Signal /.55 MIXUE £ Oddball Yoz, - IEAMAELEAT Jy0| 5 i i S L g

%4, Go/No go AE55#1d LLE Go FIEUR No go T B s B AR 1= ZE R pPAk >
REIAT MR BE /1, Horh No go RUTH IE R A S, R MR RIAT oM 42 ] 5E
F5E . A7 Go BN Nt BRI, X CAFIHI XS Nogo BN, [ W 8 U £ Rkt “ Go
BUSCR PO SN IR, 5 Go B NI 8] ke 5 B LA 4% il Bk %2 . #E Stop-Signal
RS54, PRSI BIAT 9402 ) BE 0 B FR FR 215 1L 15 5 SO BIN [8] (SSRT) . HUE (KSR
AT A fe G, WA R bR s ) S S b3, T AE A& £ Oddball JE
PEASAMAAT Jy i 421 68 71 R I8 LU S B AR AT AR P b . BLAh, &
F I T A T BRI E AR BRI AN AL AT 08 2 1 A 55 I 1) K v 3 5
XF H R I LA, XA P 5548 5% (intra-individual variability)3E47 8 78 & B, AT55 1
T FRR R 5 v AR B S T B A7 A 9% (Petruo et al., 2018; Schmiiser et al., 2016).

gi LRIk, AT 9t B E AR B BRI AT A IRAR RSN L IR ZR AN
BRRZ) . A R A PR AR AR N S SN AR e S, IS S A I I VR O T
PEASAMARAT Syl dlge iRt 7 F s TG

1.1.4 17 7 H0HI= 6 A A0 TR B2 B ERP AR 4Y

WAk, & F s HFEAAE S AL R B REPE IR AR B S, Rl 455
P55 30 2O AT A 45 1] B I Ll R T 98 . WE e gt WU B = S5 R0 B = 2
FlE i B R 2L, B M Z M IX (O'Donnell et al., 2011).  #HTAM: [ /2 (Prefrontal
Cortex,PFC), Ui/l #MMHi %l i /Z (Ventrolateral Prefrontal Cortex, vIPFC). 5 #MN Fi A 52
J/Z(dorsolateral prefrontal cortex, dIPFC)F1%i | % JZ(Inferior Frontal Cortex, IFC)%5 3 [A] 1)
BT AT A E) ] B AR ZE L (Wessel & Anderson, 2024) . 7EAT 411l i) FE Ao ATL i1 ) A
FeH, #75 BN (2010)i8 5t MR EAR I, FEAMI A A0 - 57 2 F0 3 A 25 57 2
FEIG S0 TAAT iz h b A2 2] 7 RBAEH - Hughes 55 A (2013) & LA T 8] 52 451 23 3
BAMARRAT Fydii s hl IR, RPN 240 A W E 1E 5 5 ) NI TA] B K . Hodgson
R A AT [B] 453 4% 3 76 S [l R BR AT 55 H 1 3R B B 22 (Hod gson et al., 2007).

Forpr, N2 A1 P3 2 ERP 0 v DL B il 42 ) 6 7 1) B B 42 AR AR AR (Phelps,
2006). N2 & HILLE FTA AR g X3 b i —Fp ff m g, 38 7R RIBUS 200 - 300ms B H
PLIA BB RPEAE, Rt TSR E BT, Ssm e R i A o R
K, AGRAEVLEC IS AR i I RS SRk 2, M I s\ R AT 55 B R
N2 Pl 38 hii (Folstein & Van Petten, 2008). P3 f&—F 23 Afi 78 Fp J-TH - [ 1F ) e, 5
X R X o0 AT, ERITE 300-600ms R IA Bl i RBMEAE , AR TR & Flur) v

3



%18 XLk BAFRFMLEFMIL

ANEE S BCA IS, B S INRTIN T R 70 BOAN TR SR € S M T BE Ao, L BAE
NAT A SRR R bR . P3 ZE R (No-go ik Go) S BRXSI1Z 3l 2 Gt s M ] s
FAT R, 22 S BOBRARER AN AT RN B3R S5 77K (Hervault et al., 2025). FEASHEFT
[y 3 FE o B 7R N2 Rl P3 22 5 3 A HEAT 40 AT

115 4T A4 A #2 0 F =

AT A4 ) R S e 8] 2 A2 O B B 5 P I — AN EE AU, V0 S AR e 0 o
HIAE MBI TR AT N R B ZRNAMRIER . KM P FB 2548 LA R A A 52 1 34 [
SO, ALFRTES . TEEIRA S (Schag et al., 2023). Ly, 1525 G a1 AgRe o T MR
IABE o A1 1 2 BE L U, TR g 3R R 22 (9 R B B U (Vaish et al., 2008)
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A IEE ST 5%, AU S PURIILE T LGS, RIBUR LA P R Tl 2
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