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PSYCHOLOGICAL EXPLORATION
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HRFRY HRHRE Y, R TUNEZR AX -CPT 4R B EsmR, £ 87
LAREsh A RAB Y, B b S AR BX SRR (R bk dnd]) Lo B 5 A B A R AR KK B A 38
H by R E TR AR, T2 AY SRR (BoR b)) b o BB B A JE A% & 2l R SR BOR b
AR LGRS RFHNMEEA L E LT, XBERWN, 5KFDFRE S FHL, G HE
RE VAR RERRAERST B LSRR A RAERE,

KEW:HA IR RE D TR R RIS ;AX - CPT

hE 43S :BR42.5 ERARIRE A
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1 &f

PR — R AR B A = LA R
XPAT 2 11 07 T i SR S AR 5 A0 ) 6 58 43 fim
{5 B B PR Te TR B SRE s AN SR AT R AR B
J& & ( Moeller, Barratt, Dougherty, Schmitz, & Swann,
2001) . REHIFEFREA phah PRI B 6k G 2 gh Bk
( Attention deficit hyperactivity disorder, ADHD) K5
41 345E ( Schizophrenia ) . i 2 4 A% [ 75 ( Borderline
personality disorder, BP) Z&F L3 #1145 7H <
R LA I A ek 1oy T P 56 PR A T A Ok
( Aron, Dowson , Sahakian, & Robbins, 2003 ; Galvéan,
Poldrack , Baker, Mcglennen, & London, 2011 ; Kalad-
jian, Jeanningros, Azorin , Anton , & Mazzola — Pomietto,
2011),

H AT N E A 0] A AR, &
P33 AR B DL Bt 2 D B B U ( Casey , 20155
Li et al. ,2015) , H/DERHHEIEKFEAE 13 -17 2
Z 1)K B A e W, T v gl 1 7K Y B 5 T g 3tb T 00 7
/DA [B]F5 AT A ( Fernandez — Artamendi , Martinez —
Loredo, Ferndandez — Hermida, & Carballo — Crespo,
2016;Quinn & Harden,2013), E BN EEXEHES
AR AR , 400 A 42 ol B b 2 [m] B Ak T
BERNAKENE. Oi# )¢ )E (Prefrontal cortex, PFC)
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FH G H R D IR R B 7R 1) R SR IR A A, T
BT AR B KU #E AT A R 3 Pk 45 ] ( Ca-
sey, Getz, & Galvan,2008 ;Steinberg,2008) , M\ 5 5
FEAE s LR B AT 4 (lselin & Decoster,
2009) .

SOUEE DA RIS | B R B 32 B DR T B R Tk
I — IS (IR, BT, B2, 20125 )
¥, BN, WES, T543,2016; Braver, 2012 ; Bra-
ver, Gray , & Burgess, 2007 ) , XEE I\ 4 ] Bi5IA
DN SR A S P RS ] B R R =, sl e
( proactive control) £ Jz W P4 4% | ( reactive control )
Fah R s e B R, BIMATE
MR R 4 15 5 BAn A i &, LLE
PRIRBN I I AR TE B MAIGE . 5 Esh R A
B, RV RIVE N FE BB IE” AL, REAR T K
WEM B, A4 , 77 24 dh gl M H A0 ] 45 11
WA B ZBA AR RZRYE? AN E
1 B A B 2D R R W s e T D AR R i Y
R

Xof 2 Bl P4 1 R S g P o) ) A T X3
FA AX B2 /E{T- 55 ( AX - continuous performance
test, AX — CPT) (F[§,2016) , % fE 55 ZRBOAXT
KRN ZJE BRI X ik B bR R (BP AX
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BIK) , BAb I (B AY (BX #1 BY 32 HiE B
FRRL. HA AX IR H i 2 70% , AY (BX Fi
BY =R S B L] 43510 10% o R A HER
I LA A AX R B B AR 3R B v T LM =
AR R, 3 R R A5 sl BE R A A X
AERM H bR R e . H2, 78 AY (BX ik
B b, Rz A (R B AR RS SRR A7 A
X7 A R SR B R T AR e SR, il
TSR P SR E RIS, AX -
CPT R4 AW EFR B T MR B E Sk A
W PESEH BE S7 ( Braver et al. ,2007 ; 12 85 4%,2012)
X AY R, IR AT AE 5 SN AR ], B SR
X B H B B R 08 Y gl T, AT R 4%
R A” R B AR SR 5 % T BX Rk, 4
PRI A @ g g v da ), e85 & B iR R
[e] FRPER I TR X7 22 9 22 Ay, BRAR e X 4 A U
“B” FRIER BT R & 4. B, 7E AX - CPT
fE5 b, EhEEHE R RI BX 1 5L BU4E
BRFFEAL, B PEAE G R I AY 1) 52 R I B 45 3R
K[EAK ., (Braver et al. ,2007 ;1% 854,2012) ,,

WA, AT LASR S SR e B3 51 ) 8 Hok
ST 3= Bl R 4 1 P S L 1 45 i BE F7 (Redick,
2014 ; Stawarczyk , Majerus, Catale, & D’ Argembeau,
2014 1%, EWR , BTy, Ha R, R ,2014)
SRS T RLR s s B BB ) (R0 e BUR
M, d” A8 FOMLIK SOBEAR ) 1 CHLEARHE B 18D 7385
FF, AT B 2500 1) i 22 9% 3K 9 9% 31 i ) ( Macmillan
& Kaplan,1985) , MHE(F-SHM i, L d° -~ context

=Z(AX &) - Z(BX fBR) RARXTLRE B
JEBE, d” ~ convext {HBR A, X 42 2 i $2 44t 1) 15 5 AR
B, B h B, d° - targer = Z(AX &)
- Z(AY JBR) RR X RN G B W BURE, 4 - tar-

ger PMEBRK , U BB 0 BRI A5 2 R URR , I I
FEHIRE . R B, R “ =, B
PR B B, BARERCE BB B R B e . Y B
SRR, T B A < R 1, B AR D B IR RN
{1 56 K5 24 B IEAE RS, Ui BA g8t “ A, B
BRI SOBAG ) BE R 2 B o O B, B v i e
J AR B A R ) ( Braver 2012 ; Stanislaw & Todorov,
1999)

AHIFSE 0B A A A LA L SR AX -

CPT AT 55 %5 W3 e i T 20 4F (4 42 o BB D AT 3R
IRARHRR . S5 AX - CPT (£ &35
TS RN B 400 ] 5 BB 7. B AN Richard 5§
(2013) R SERIA 6 L, K040 RUE BETE
BX IR M55 GRREE  , TAE AY Rk EEE
RIS, T HAEHE 8 BB K. Rob-
inson 4#(2013 ) & JLXUAR 15 Jak PR 15 16 & RS ot 53 28
AE B ETEI IR BE ) LA R, T
RS, BAVRBAR T SR 5 w34~
Pt A DA g i Dy S 20 AR B A — A, T
SRS bl BEAEAE AN R, T S P I BB ) AT B
RAFHEHF 42 AX - CPT {155 LA RERIL AL BX K
W EA R R RE A B R B SR B
TRBCE AR, T AY R E 5 sh H il R A
i EC

Ak, Braver (2012 ) A 2y & £ 2% A5 T ) 984
Z B E] R T R, E S RS R LR E 2R
INHBER, 3 AT B4R TR M sl /KO- A R BB KBk
PARTHFIE R BE , 2442 2% I 5 ] B A i, # pf 4)
ZYE & (Cohen et al. ,1999) | Bl /R 2% ¥ BRAE A 14
( Braver et al. ,2005)7C AX I BX Xk L =W H T
ZEBE . NI, RATIRE T WIFN LR M ER &
14:(1000ms ) FiH i} FEIR 254 (3000ms ) . FRATHRM
RN E DA I ET EER T AT fE R R
B B2 (EIE 2 4 2R AR I 4 I 18] B) R R 1<
B, X SRR L R IMERE . 5wl AT
BRTE TS BRI R QPR R ) F s Pt LRI
KA
2 AFE
2.1 #R

Frhak 260 AP A S A ER
( Barratt Impulsiveness Scale,BIS) ( Patton , Stanford , &
Barratt, 1995 ) , iR {FH X TE v 3 M A MS B R B9 801
MR EURHER , B BT 30 Bt /E 0w sl 4 (5
A 18 AL & A 12 N) 3 BUE 30 Ml kbl
HOFAE 12 A, ZE18 N) . B MR AR E
BIS-11 Z4EFRMOER LB RE 1, F
s, F RS HAE = REM B R KRGS BAF
TEREER . A SRS A FF, W88 EA
HIEH , BTG RGESE L



FOBH2M

WA RhSIRRBN B D AR 145

®1 BJRAZHAEBSH=EAAERMBER LN THY (FREE)

wEh 4L i gh 4l ; ,
Mean SD Mean SD
B 67.80 10.49 29.93 7.03 16.41 <0.001
AH B 68.17 10.94 30.3 10.37 13.75 <0.001
ot st 71.26 9.44 27.03 8.38 19.18 <0.001
Ay 68.83 7.86 28.96 7.11 20.59 <0.001
2.2 FEHH S MELSBEIERRT [y 3000ms, 5141 S A

K P 5 R b 3l A A% 5 3K ( Barratt Tmpulsive-
ness Scale, BIS) ¥PAi g MEHi . (ZEk=,2011),
BRAE3I0NMEE GNP ERCAFPE.
frohehshte MTcit R ER) . B rERE
G101 %KHE. ZERRARAE WD B EF .
SJE LikertS 20974, HHE MK BRG A MEBR A
G o V5 B e i 0 - 100 43, Bl & B £
ET[(HEKEHB/ITZH -10) +40] x 1007, &K
BOET=AnERBIZHI” . — DN AWG
B, Wi, ZERANB B
Cronbacha 7£ 0.77 ~0. 89 Z[a], IS ETE 0. 68 ~
0.89 ZJa],

2.3 ZHBAE

SEfi A AX - CPT 1%, Ll mBELE 1.y
56, KRR E I 700ms; B J5 2 L 1000ms B F
3000ms )73 Bf ; 438 TR IR B 700ms

3000ms
70

E1 AX-CPT LKiREE

AX - CPT 5 &LE N (A 3L B) R
FIB(X B Y) . BERBIRANERFR A" ZEH
BRI~ RE X7 Fi A F '8 H R I BL (B AX
BIK) , TR H At =& L A2 F B R MEE Bis
BE(RPAY (BX HI BY i{i%) o Hr AX {3k, 70% ,
AY BX F1 BY iR K45 10% . SCI6 B R AA R
TR 2 I SR HE R B o

PR E TR — T H I, AT 2 %
B, Horh — A~ 4 Hise & SE IR 1 [ 2y 1000ms , 5

200 MR WIS A B Y S8 5 0 F 2 AT Ak )
2.4 HBoH

T Gt AR i sl AR B = Bl A i S
FEHI GRS, ASBFFE 43 5 3o - 389 J B B P iR 3R i A T
TR (AX AY .BX BY) x £ 5] (& vhsh Kb
3l) x IR 554 (1000ms . 3000ms ) f) = 2 5 & i
B 2517 (ANOVA) 43 e iz i RAR B IE# IR
MR YK, T BIBRTE 250ms — 1200ms 2 AP IR0
BlE . R T2 A 2R 4 1 B T, R
FE RS, ABFR MERRPN I8 (d’ - con-
text) ERIMBER) T3 488 (d° ~ targer) LA IS AR )
(B) sr A HATA R (R P 3 AR B ) x (IR &4
(1000ms \3000ms) (¥ N R EBEE MR H2Z517 .
3 ER
3.1 R At

AR BN 2 AE PUAR RS B oYX S B A
B2, StEflopsh AR R A T =EREE N
BAZESHGREY, MR BB N FRN BE, &
R sh MAETE BX K _E W ER BT AY iRk
LHIFEB,F(3,174) =231.485,p <0.001,7* =0. 80;
vhaf 2RI 20 1 %00 B3, F(1,58) =5.949,p <
0.05,7" =0. 093 ; 3KV T Al w5l itk 20 7] 4 3] (R 32 H.
VEFS .2, F(3,174) =2.758,p <0.05, 7" =0.045,
TEJERAR N A HT B , 72 BX BY 3R I, i obsh 4
f4 R R I B K TR ah 3h 4, BX, F(1,58) =10.753,
p <0.01,7* =0.156;BY,F(1,58) =7.65,p <0.005,
7° =0. 117;76 AX AY ik b, SRt Mk [ 2
SR AX, F(1,58) =1.457,p >0.05;AY, F (1,
58) =2.757,p >0.05, SR LM LR FA
REERAMARE,
3.2 EHmE

AR ) 4 AE PO AR RSB B TE A 6 I A
3, MIEMFEIATNER MR 20 R &, iR
WEBMK EHM B E, F(3,174) =65.99,p <
0.001,7" =0. 532 ; 4L By F R0 .3, F(1,58) =
11.423 ,p <0. 005 ,7* =0. 165 ; 3R YR AL HI iy 38
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HAEF B, F(3,174) =5.641,p <0.005, 5 =
0. 089, f&j SN A#T B, £ BX BY KA I,
E AR B E N T sh 4, BX,
F(1,58) = 18.833, p < 0.001, * = 0.245; BY,
F(1,58) =6.997,p <0.05, 7" =0.108; 7 AX,AY
HR B, BEa MMEZE 25 A B E, AX,
F(1,58) =2.541,p >0.05;AY,F(1,58) =2.457,p
>0.05, F5h, 5B G A R M F RN F 32 B AE
A B,

750 -
700

W EEh
s fErFzh4

AX AY BX BY

2 AX-CPT RS H R MRt

EfHE

AX AY BX BY

3 AX-CPTESHIEME

BN FIE A R W TR E , 5 sh A~k
FHEG, & P 3 MARTE BX R LR 2 FLop
K, TE AY KK BRI SR s~ E
AREFEESR . XEERYPUH, &b i >
SEAE TR AR 2=, T A B 4 ) AR
T D ERIA Y
3.3 KEHMHANHEEK D - context

MLRRPEGN S HEH d° ~ contewt AT _HER T
2a4rH, SR WoR, A F RN W E, F(1,58) =
28.997,p <0. 001 ,1]2 =0.333, & hsh A B8 138
Bd’ — context AR, FER KA FERMNA BE,
F(1,58) =0.893,p>0.05; FiZE A BEAEFAANBE
F(1,58) =0.08,p>0.05, XUiHA = rhah A pid7E
PR AL IR S/ T ER RIS T X2 R I US4 22
BE2BHIE T m P sl MR SRR 2 .

3.4 KA B d —targes

YERMHER ST H8E 4 - targes 1T ZINE F 2=
ST, ERE R, AN ERN AR E,F(1,58) =
3.054,p >0. 05, ; FER KA LR A W E,F(1,58)
=0.17,p>0.05; Wi EXLHAEHARE F(1,58) =
0.042,p>0.05 . X VB (R Bl 3 AL B A IR
KM TR BRI RS A 2R, P RIET
T Bl AR BN R AT
3.5 REMmEB

XA B AT —HE T ESITMERE
N HBFRONARE,F(1,58) =2.896,p >0.05,
VEHA = A o sh A i i B il ) T BB 25 S REAR 5%
HFERA B, F(1,58) =2.604,p >0.05; P&
LHA AL E F(1,58) =1.865,p >0.05, @&/~
TR B A S N B FE AR E 22 ARl T
I A ) R AR ) 6 8 PR o

Zx Bk, SRS A EM L, B sk
[T AR RPN 138 BUEAR, E M H R
AR, WA TR EcR £ 57, RO P S A
BT, B RS AR R R AR IR 2= 5
4 itig

WS AR A a6 i A BRI &, T AX -
CPT £5 53 B Esh M3 Hl Fi e R PEFE ), BRE T of
IR E S EA I HIER RS EAR . B
B, SRR T A e, = b ah R T AR
[ L A AR A 30, (B sh R g 1 R B
AR, WEEHBIS A EA B R RE D&
AU 9 T A AR AL T A

#E AX - CPT £+, T3Pl E %% BX
IR LR IE#RE R MR IR P 1458 4 -
context, ZEFRFM ,EPFPIERFZMT , 5w shke i
H/AETE BX AR LR B B IE R R AR, 48
RPN ST d° - context WIAK, iR B HIZEFR
X I B 22 BN S HH T [R]85 g ) 3 A
(], Huang — Pollock 2% (2012) BF3E % B, 545 i 41
JLEAFE L, ADHD JLE I HEF S35 50841, X B AnAH
KAE B BURE R 22 . X ELEE R ULHA = vhah 75 AMF
1 ADHD JLE—#, I EM G A R,
FR 4R DU DA FHa i B, 3 R4 i ¥5 S R B i B2
JZ(PFC) 1 = 3h 4 i A 350 B8 1 19 80 , DA SZ R W
% BhRe i, SRR RS FLOELE T D)
VB LB USRS R R Rt R GE T &
AIREFRAR T o

FE PG R SR KX 15 B AR B RAE,
A RBEL R N PRI TR B S AR IR, AR
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LRE B IIFRELLMERAE (Braver et al. ,2007) , XA
TR AZ BT, 3 M & 2 B FI
M, Redick(2014)% ] AX - CPT XL FHEA AR
[F] TAEIC 122 & w1 A W sl ks il B 7, 45
RERTCILEERHPOLRIL £ AR
{5 IR AT S B HE 4, T LAEICIZ A R R M1
BB UL RE B, B 2 RBHRNE B # 17
Bh. B, ARM TSRS EERTRES
D AETE EEh RGeS B R R RE

SR FRBIA —FE, FR S R BA R AR
I IR E AT W R ER . SR EIAML
AR ETIER 254 (3000ms) ', T EL7E S5 B HE IR 44
(1000ms) T, &= P 3h 75 4R 7E BX 3k L St
R T B, BoR = w3 F A8 R T HMHE R
WHENERERER . BIAPFIE KB B [H
B, Redick Fl Engle (2011) R T = K LIEIE
AL RE R EWER, RIULTIEICILE
T2 AR R BT AN RESR (2000ms ) I AX BX iR 5t
LRI L, XU, B ER MK E WIS
MR R R OB (2, BI85 /) g B[] 422
Bt m st F D F R B R RN REEH
X A, BRIPTE B S ] S 3R 1 B Oy A P
B , A BTT BB TE SR RE Sl i , AR B ]
BT B b BRI E] BRI ]

BRI , € AX - CPT /145t AY i
YR B T 2R R B AT E R R D138 8 4 - tar-
ger LB T IO MR . GERRI, Wb R E >
TR AY R LB ERRER RN FERI d” - rarges
FERMSIHREREER . XEER RS W
FEIRR A SR ] 58 00 RIS vh sl SR R B
4, APPR AR B E D ER I R A TR
R, FEA B LA eh 3Py SLRLRRAE B i PR AAH B o
PR R U], 5% 6 AR L, Bt RE R
( Richard , Carter, Cohen, & Cho,2013 ) FII XAy BR &
FE.E 2 ( Robinson et al. ,2013) (1 Fah {45 1
5, TR R B R e 4T o

RSP N NIk il B g YR € T s 45
AMI PRC YR80S 7 AX - CPT {£455 1 , KRBy
PFC AR ERE , REIFEFBEREREL
( Braver et al. ,2007) . AWFFRLER RS MEH D
SEBARTE K A ER L0 PFC AT BEfA7E R X, (AZE
IR PRC, LAEE BT HArAH G5 B RRE ) b
TRATIE ST o 30 52 PR 161 1 A P AR X, AT BB 5E
o T AZ A 5 B B DX A0 P9 3R - ( medial temporal
lobe ) KRB S, EHBOGEATMAR KGR,

BP0 3o B 8 20 K G v fR 46 2R RAE SRS 3R PFC Y
I1fE ( Blair, 2006 ; #2 &T2,2012)

WABR KB T AR EER & hah MER R
N FIAEA R, T E SR A R S
( Castromeneses , Johnson, & Sowman,2015) , 4 #iHF
FHFTAFFEA—BOWEE o] GB R AT 5 B RAF,
Castromeneses , Johnson Fl Sowman (2015) & J ) 2
FILES S, EATEHRRRIFEREL . &
HEIPFE T EHIE) AX - CPT 55, AT EHE LK
%% 1A Z AR TR B AR RN B AR R R
IFRATE ( Braver,2012) , X3 —B UL T = ofah
MEEFERIFLRE RN ES SR E AR
W4, TTEA T 2R IF R R E R RIE R B PEE ] b
RAFHEHTF o

AR GERAE YT — P REMEHEFTSFop
AT R A Y SRR, BEE ISR BT
RIE,BILMMEE Y =R IesR 8 DR RE
DEE TN R G BRI (The dual systems
model ) . =R (The Triadic Model ) FIAS il
( The imbalance model ) ( Casey, 2015 ; Steinberg &
Chein, 2015 ; 22 7k M, HH M, 32 38 9t , B4, X105,
2017 ;5K50 , 13255 ,2014) , X EEPIBERIEIANF
AR B TR B O AL T R B 4 X B A 2
THRRR G TR TS &R, AL TR AR X A
R RS )& FRARX IS U . BRI EE
WX T A ERRGE” M ARG R FAHE
YEFIMLHIE A E], (B LB X AT & 1 B4R
PRI R R . F /] BRTE TR H M
KITEENRREE b AL A] BB R AE LI Bl W e ] R 2
EE5RAFEAMEFEEES (KR, BEH,2014)
Velanova, Wheeler 1 Luna( 2009 ) 3% FH Jz ] HE WkAF 55
PR T 8 -27 B ARG R GE I R R, SR K
W, FDEERF R ZEEK - ERRAITZE S,
B AT 7 i 2850 B2 J TG Y Hr SR TR B B T AR
No BBHRGR IR, FiP3hE S EEREE A
AEEHIfe ) LI RFBRUE AL, BIERK N HRFLEH
FEZhERIGET BRI AR, Bk, AT DRGSR
¥ B R RREe L2 R R A ah T i
ALY,

B2 AR B & b3 7 4R Egh R
BUHAS R, T B P AR 0, X 4
5 BRRAEXT TR o T R EEIEM ., Xk
PR P AR A R B 4R AR T R AR, Wl
R AR AT R RS W T IR
#rid.
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A Study on Characteristics of Inhibitory Control of Adolescents with
High Impulsivity Based on Dual Mechanisms of Cognitive Control Theory

Xiang Ling Wang Meixia Liu Yanting Hu Zhujing

(School of Psychology,Jiangxi Normal University , Nanchang 330022 )

Abstract ; Impulsivity is a multifactorial construct that involves a tendency to act on a whim and to display behavior characterized by lit-
tle or no forethought, reflection, or consideration of the consequences. The impulsive level of adolescents reaching the peak at 13 to 17
years old can be used to predict adolescents’ problem behaviors. Thereby , the improvement of understanding on the cognitive and neural
mechanism of high — impulsive adolescents is significant to diagnose and prevent adolescents’ problem behaviors. The present study
concerns on the characteristics of inhibitory control of adolescents with high impulsivity by using AX — Continuous Performance Task
( AX — CPT) which is a context processing task that permits separate the proactive and reactive control. Proactive control involves utili-
zing maintained actively context information to prime response selection. Thus, utilization of a proactive strategy on the AX — CPT task
will lead to relatively good performance on BX trials, because in this trial types,the cue letter accurately predicts which response to
make. In contrast,reactive control involves utilizing cue letter only when needed. Thus, reactive control should result in better AY per-
formance ,because in this trial the context information only need be reactivated at the time of the probe by retrieving it from memory. In
the present study,30 high — impulsive adolescents and 30 low — impulsive adolescents were selected based on the scores of Barratt Im-
pulsiveness Scale( BIS —11). Their reaction times,accuracy in completing AX — Continuous Performance Test and indexes of signal —
detection measures(d’ — context,d’ — target and biasf) are investigated and recorded. We observed that there is no obvious discrepancy
between high impulsivity and low impulsivity adolescents in RTs and accuracy of AY trials and probe discriminability (d’ - target) ,
suggesting that both groups made equivalent reactive control adjustments. However, adolescents with high impulsivity show slower RTs,
lower accuracy on BX trials and lower cue discriminability(d’ - context) than adolescents with lower impulsivity, suggesting that high
impulsivity adolescents displayed a selective impairment in proactive control. These results suggest that the ability to maintain back-
ground information representation is important for successfully implementing proactive control. These findings provide a new perspective
for us to study impulsive individuals’ ability of cognitive control. They are of great value in the diagnosis and prevention of impulsive
adolescents.

Key words; adolescents with high impulsivity ; proactive control ; reactive control; AX — CPT task





