2006, 38(4) : 507 514
A cta Psychologica Sinica

ERP

1 12 1 1
* , 400715) (2
(ERP) ( )
250 400ms | noe no " ERP
no — " , 320ms (N320) ,
“ — " , N320
,N320 )
B842
monitring) (32l
1
(MRI)
, tex, ACC)
, ACC
, o) ,Bodeven
1 (1)
[1] (2)
, ERP MR
, remote asociates problems)
, , Smon Kaplan , )
( representation change) 2 ,
Omerod  Chronicle (progress ,
: 2005 - 12 - 07
* (30325026) ; (KSCX2 - SV - 221) ;

, E - mail: luoyj@psych ac cn;

, E - mail: zhanggl@ svnu edu cn
507

100101)

,N320
(ACC)

(anterior cingulate cor-
(6 8l

( compound

[10, 11]

(04001, 06001)



508 38
, (event related potential, (6 6 ), 19 26 ( 21 4 )
ERP) ) )
. v " ERP 250 22
500ms , 161
380ms(N380) , , , , 140
’ 10 ’
, 130 (
, N2 ERN/Ne  Stroop ERP ) , ,
[12]
2000ms , ,ACC " “ " )
i ” , [9] , , 113
, l 3 ” , 13 ”
) 14 , , 18
" ERP,
ERP 23
H 1
) , , 8s, 2s 10s
25, 2s
, N380 4s
, ( , 113 1 ”
) ACC : —* "
, , 3 2" 3 ” :
ERP , 10 )
, N 380 , 130 5
) ( , 26 ,
! ’ ] 600’“ y
) 1 y 1
ERP , )
13 LI N1Y ” “ ” | $ % I | + ] | %IE ] I + ]
ERP, , —
8000 ms 2000 ms 2000 ms 2000 ms
1
2 24 EEG
21 B rain Products ERP
12 , 10- 20 64




« " ERP 509
EEG, , ('epoch)
(HEOG) , 700ms, 100ms
(VEOG) ERP ( 2
5 1K Q 05 80Hz, 3), 23 ,
500 Hz/ EEG : ( "
(off line) : VEOG HEOG, " ) (FPz, Fz,Cz AF3,
, AF4,Fl, F2, F5, F6, C3,C4, FT7, FT8, Pz,0z, P1, P2,
ERP P5,P6,01,02, TP7  TP8) p
, « ” mow " Greenhouse Geisser , 64
EEG
16 16
pV] Pz
-4
-1;0 AW = -
4 1S
8 EHIE  ceececsnone
12
16
2 FzCz Pz ERP
'.\'-1
\ 250 ~ 300 ms 300~350ms 350~ 400 ms
° \'z -~
12 ' \‘..~~;--.\,_ o 0 5.0 KV
16
3 ( - ) ERP 250 400ms 50ms
25 ,
Brain Electrical Source Analysis Progran
(BESA,Version 5 0) , ,
ERP 3
N320 , : 31
“ no " ERP 130 v
(PCA) : , o " 61 +5 44
3

© 1994-2009 China Academic Journal E

lectronic Publishing House. All rights reserved.

http://www.cnki.net



3N

510 38
8 1'"!% . 250~300ms 300 ~ 350 ms 350 ~ 400 ms
12 " \.\,.\y."/ sl J 7 . wV
-8.0 ( 8.0
16
4 ( ) ERP 250 400 ms 50 ms
6 255 “ " 0.1MV;6 890 41 V), 320ms(314
(RTs) (2049 + 561) ms*“ K +5 29ms 326 +15 6ms) ,
(748 £289) ms, 4000ms 320ms ,
“ K RTs 400 700ms
“ " RTs F (1,11) =82 67, p  (LFC) JF(2,22) =2 29, p> Q 05
< 0 001 , , ,F (22,242) =9 68, p< 0.001;
, BESA “ o "
ERP
32 250 400ms ,
( 2,3,4) (PCA)
. " o " 76. 6% (1) 16 0% (2),
N1 P1 , , ,
, 250 400ms 1 ACC ( Talairach
no ” “ 'X=4 4,y=266,2=6 9), 2
" ERP , (x =¥91,y=%76,2=15 6),
320ms(N320) 380ms ,
( 3,4); 400 700ms , , 10 54%:;
(LFC) 5
N320 LPC
, 250 4
400 ms ,F(2,22) = ,
15 29,p < 0 001 . , PL N1 , Pl
" ERP 250 400ms N1
“ " (p< Q 001) : "(p < , (
Q 01) ;o "o 5 ) ,
, F (22, ,
242) =10 46, p<Q 05; 250 400ms e
,F (44,484) =2 13,p> Q 05 " “ " ERP
") 250ms  400ms ( -
, Fz Cz Pz - ), 320
, Pz (4 8V + ms(N320) ,
© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. hitp:/www.cnki.net



4 ERP 511
,N320 (LPC)
,N320 ACC
7 ~ \':\ [/./ ’ 2 R N\
Care ) (5
VA - ! T
“ \ .
SR
l.( (. l\ \ 17
R
\ /;im:, f
5 ( — )
[12]
( - ) , ,
(N320) , ,
o] ,N320 N2 ERN, ( )
N400 ,N320
ACC, N2 ERN ( )
,VarVeen Carter Eriksen Flanker (
N2 , Cz ) 1ol W eisberg ,
, , “ " (‘restructuring) , “ "
340 380ms ACC, 07 Kar
3] ERN plan  Simon ,
100 150ms ,
: ACC, : el
(14.15] Omerod  Chronicle ,
, , , ( )
1 1 (
) 1 b 1
, 4] , ,N320
, ACC , ,
N320 ) )
, 'H ” 1] ” N 2 ERN
N320 N320

[e]



512

38

, ERP ,
, (18] ,M atcalfe
113 kil [19120] SY]ith
[211'
,H ” “ ” ER P
, 250 400.n S ,“ 113 ” 13
" (N320) ,
(ACC)
N320 (N380) ,
ERP MRI

ZhangQ L. Experimental analysisof the process of insight Journal
of Psychology, 1989,4(2):23 28

( . . ,1989,4(2):
23 28)

Kgplan C A, Smon H A.
Psychology, 1990, 22: 374 419
MacGregor J N, Omerod T C, Chronicle E P

In Search of Insight Cognitive
Infomation
processing and insight A processmodel of perfomance on the Nine

- Dot and related problens Joumal of Experimental Psychology:

10

11

12

13

14

15

16

17

18

19

Leamning, Memory, & Cognition, 2001, 27(1): 176 201

Omerod T C, MacGregor JN, Chrmonicle E P Dynamics and con-

straints in insight problen ®lving Joumal of Experimental

Psychology: Leaming, Manory, & Cognition, 2002, 28 (4): 791
799

Chronicle E P, MacGregor JN, Omerod T C W hat makes an in-

sight problen? The rlesof heuristics goal conception, and lution

recoding in knowledge - lean problens Joumal of Experimental

Psychology: Leaming, Memory, & Cognition, 2004, 30 (1): 14
27

Luo J, Niki K The function of hippocampus in 'insight’ of problem

olving Hippocanpus 2003, 13: 274 281

Luo J, Niki K, PhillipsS Neural correlatesof the Aha! Reaction’

NeuroReport, 2004, 15: 2013 2017

Luo J, Niki K, PhillipsS The function of anterior cingulate cortex

(ACC) in indghtful puzzle lving ACC activated lesswhen the

structure of the puzzlewas knowvn Journal of Psychology in Chinese

Societies 2004, 5:195 213

LuoJd Neural correlatesof insight A cta Psychologica Sinica, 2004,

36(2): 219 234

( . . ,2004,36(2):219 234)

Bowvden EM, Juang - BeamanM, Fleck J and KouniosJ: New gp-

proaches to demystifying insight

2005, 9: 322 328

Bowden EM, Jung - BeamanM: Ahal Insight experience correlates

Trends in Cognitive Science,

with lution activation in the right hemigphere Psychonamic Bulle-
tin & Reviev, 2003,10: 730 737
Mai X Q, LuoJ, WuJH, LuoYJd "Ahal" Effects in guessing
riddle task: An ERP Study HumanBrainMgpping, 2004, 22: 261
270
VawVeenV, Carter C S The timing of action monitoring proceses
in the anterior cingulated cortex Joumnal of Cognitive Neuroscience,
2002, 14: 593 602
GehringW, GossB, ColesM GH. A neural systam for error detec-
tion and compensation Psychological Science, 1993, 4: 385 390
Botvinick M M, Braver T S, Barch D M. Conflict monitoring and
cognitive control - Psychological Review, 2001,108: 624 652
Knoblich G, Ohlson S Constraint relaxation and chunk decomposi-
tion in insight problem Solving Journal of Experimental Psychology:
L eaming, M emory, & Cognition, 1999, 25(6): 1534 1555
WeishergRW. Prolegomena o theoriesof insight in problem - l-
In: R J Stemberg, J E Davidon
The nature of insight, London: M IT Press 1995, 157

ving A taxonamy of problens
(Eds ).

196
Fu X L. Mental process and brain mechanisn of insight camments
on Luo’ s neural correlates of insight Acta Psychologica Sinica,
2004, 36(2):234 237
( : —

,2004,36(2): 234 237)

M atcalfe J Feeling of Knowing in Mamory and Problen Solving
Journal of Experimental Psychology: Leaming, Mamory, & Cogni-
tion, 1986, 12(2): 288 294



4 : “ "  ERP 513

20 Matcalfed Pramonitionsof Insight Predict mpending Error Journal Revealed by $eed - Accuracy Decomposition Joumal of Experi-
of Experimental Psychology: Leaming, Memory, & Cognition, mental Psychology: Leaming, Memory, & Cognition, 1996, 22
1986, 12(4) :623 634 (6): 1443 1462

21 Snith RW, Kouniosd Sudden Insight All - or- None Processing

- 16 -
- 17 -

- 23 Al
- 24 -
25 —
26  —

27. —
28 —
29 —
30 e

© 00 N O g &~ W DN P
N
o

e~ i e =
g~ WO DN PP O

A Further Study of the ERP Effectsof* Insight’ n a Riddle Guessng Task

Qiu Jiang', Luo Yuejia'?, Wu Zhenzhen', Zhang Qinglin'
(* Key Laboratory of Cognition and Personality (SVU), M inistry of Education, Chongging 400715, China)
(® Institute of Psychology, the ChinessAcademy of Sciences Beijing 100101, China)

Abstract

Introduction

Recently, Mai Xiaogin et al agpplied ERPs to exanine the electrophysiological correlates of insight by providing a
trigger (the lution) t catalyze the insightful riddle slving process The authors found that A ha ansvers elicited amore
negative ERP deflection (N380) than did No-aha ansvers in the timewindow from 250 500 ms The dipole analysis lo-
calized the N380 generator to the ACC. Thus, they argued that the N380 likely reflected an "Aha" effect, and that the
ACC generator might be involved in breaking the subject'smental st However, the researchersonly analyzed the ERP e-
licited under the conditionsof "Aha" and "No-aha" ansvers, but did not include ERP analyses for the participants that
were unable © understand the correct ansvers (" Uncomprehended ansver" ). It isknown that insight isa camplex cogni-
tive process, and there exists doubt whether N380 (the ACC’ activation) would truly reflect the perception of cognitive
conflict in the early insight onset Participants had the Aha experience if they could understand the right ansver, but if
they could not understand the right ansver, they would not have the Aha experience and thus could not obtain insight
Therefore, analyzing the ERP elicited by Unknonvn ansvers was important, because it could further clarify the true
meaning of N380.
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M ethod

High-density event-related potentials ( ERPs) were recorded to examine the electrophysiologic correlates of insight
problen lving One hundred and fifty interesting Chinese logogriphswere adopted asmaterials For each trial, partici-
pantswere either given an easy puzzle followed by a correct ansver that was consistent with their initial thinking (No-aha
ansver) , or a difficult puzzle folloved by a correct ansver that was consistent with an unusual interpretation, o that it
broke the participant’s initial mental st (Aha ansver). Participantswere required to press the corregponding keys to indi-
cate whether they understood the meaning of the riddle, including No-aha ansver, Aha ansver and Uncomprehended an-
sver. According to participants reponses, EEG of the "No-aha", "Aha", "Uncomprehended" ansverswas sparately o-
verlgpped The averaged epoch for ERP was 800ms including a 100ms the pre-ansver baseline

Reaults

In 130 riddles, mean trials for 61, 44 and 25, SE =5, 6 and 5, for Aha ansvers, No-aha ansvers and Uncompre-
hended ansvers, respectively M ean reaction times (RTs) were (2,049 +561) msfor Aha ansversand (748 +289) ms
for No-aha ansvers other riddleswere not ansvered correctly within 4000ms Fran ERPwaveforms, we found A ha ansver
and Uncamprehended ansver both elicited amore negative ERP deflection than did No-aha ansver in the time interval be-
tveen 250 400 ms In the difference waves (A haminusNo-aha ansver and U ncamprehended minus No-aha answver) ,
the peak latency was about 320ms A woltage magp of the difference wave showed strong activity at the central posterior re-
gion, egecially at the right tamporal parietal The Dipole analysis (BESA sofware) localized the generator of the N320
(AhaminusNo-aha ansver) in near the ACC and the thalanus

Conclusions

Our reaqults indicated that A ha ansver and Uncomprehended ansver both elicited amore negative component than did
No-aha ansvers The N320 may embody the central locale of cognitive conflict that resolves familiar and newv ways of
thinking, as the participant atteampts to canprehend the riddles ansvers, but do not reflect the breakthrough of the partici-
pant’s initial mental set and the temporal course of brain processes corregponding o A ha experience in lving insight prob-
lens
Key words riddle, insight, cognitive conflict, ERP



