946 Psychologica Science 2008 ,31(4) :946 - 949
1 w2
¢ , ,310028) (2 , ,100101)
oddbal
31 (9 1,10 10 11 10 ) )
,10 N380 ,10 350 - 400
1 31 , 9 11
(7 4 )10 10 (4 6 ),11 10 (5
5 )
, 2.2
[1] ,
, , ( 1)
, , Thatcher EEG ,
(23] :Matousek ~ Peteron EEG
2 Hudpeth  Pribram
, EEG (5]
2.3
,Courchesne P300 ,
11 - Friedman' ™ (8] , 80 , XL
( Eevoke ) 1
Oddbdl ) ,Wijkert®! 2000 ,
Sauder [0 500 , 100
400 900
, 6
, Wijker 20 , 640 , b
, 5 ,
, 16
Jeeves  Qeer(1983) (switchhboard) 2.4 ERP
INRC( AN T (Enchedes, The Netherlands)
) (10-12] 64 (Neuroszan Inc. |
, Sterling ,Virginia ,USA)
(VEOQ , 1
5 (HEOQ
5KQ s EEG,
2.1 (DO) , 500Hz/
* : (20060400333) , (30670716) , (KSCXZ -
SW- 211)

kk

Email : shijn @osych. ac.cn



9 11 ERP 947
EEG
0.01- 30Hz (3 ) (2 )
+10Qu V Greenhouse -
100ms 2000 ms , Gaser p
100ms
1
Simple
O O
~ E OO
~ |
U OE
Complex \‘\\ 2000 ms [
o | 8|\ |
| . ‘
o jod U
D \_J \~\500$IOO ns
2000 ms \\_\
N
500100 ms
1
ERP ,
, N100,P225 ,N380,
LPC, P100, N250 L PC( 2)
P225 N380 LPC 10
ERP :AF3/AF4 F3/F4 FC3/
FC4 Fz FCz Cz CPz ERP

N380 300 - 450ms,

P225 180 - 300ms,

LPC  450- 2000ms, P225
N380 LPC
(3 ) :
(2 ) (10 ) a I e 0
Greenhouse - Gaisser p 02| 02 08 12 15 21 i e
3 2
3.1
1 () (ms) (%)
+ +
9 1374.72 (52. 31) 1475. 27 (41.90) .79 (.04) .78 (. 03)
10 1194. 56 (54. 86) 1282.75 (43.94) .90 (.04) .94 (.03)
11 1036. 04 (54. 86) 1104. 98 (43.94) .88 (. 04) .89 (.03)
: (F(2, 28) =4.47, p= (F(1, 28) =18.57, p=0.000),
0.002) , 9 (78 %) 10 (1201.77 vs
11 (92 % 89 %) (F(1, 1287. 66 mg) (F(2, 28)
28) =0.07, p=0.793) =0.22, p=0.808)
(F(2,28) =1.25, p=0.303) 3.2
: (F(2, 28) =15.27, p= 3.2.1 P225 : (F(1, 28) =9.82,
0. 000) , 11 (1070.51 ms) 10 p= 0.004) ,
(1238. 66 m9) 9 (1424.99 ms) (1.541V ,2.8UV) (F(9, 252) =24.93,



948

p = 0. 000) (F(2,28) =217, p=
0.133) (F(18,252) =2.22, p
=0.042) , (F(9, 252) =
10.89, p=0.000) (F(2,
28) =0.79, p=0.465),
(F(18, 252) =1.43, p=0.219)

3.2.2 P225 (F(1, 28) =
5.47, p=0.027) ,

(243.67 ms vs 255.21 ms) (F(9,
252) =4.19, p=0.012) (F(2,28) =
2.30, p=0.746), (F(2,
28) =1.60, p=0.220), (F(18,

252) =3.48, p=0.007) , (F
(9, 252) =5.82, p=0.000) ,
(F(18, 252) =2.56, p=0.010)

3 FCz
350 - 400ms , ,
, 9
0 1 9 10 11 )
3.2.3 N380 (F(1, 28) =
1.01, p=0.324), (F(9, 252) =17.18, p
=0. 000) (F(2, 28) =7.40, p=0.003) ,
9 10 11

M—{—ﬁ—b—‘-—#——&
=
©2| os 18 12 15 29 ";;’.-“

+50

L3 2 ] 7]

-

& -
n AmEERNe
o

-5.561 -0.04 - 228V
(F(2,28) =0.31, p=0.735,
(F(18, 252) =1.81, p=0.102) ,
(F(9, 252) =3.84, p=0.015)
(F(18, 252) =1.76, p=0.123)
330 - 400ms FCz
, 3 ,10

9 11
3.2.4 N380 (F(1, 28) =
4.78, p=0.037) ,

(353.90 vs 371.75 ms) (F(9, 252)
=14.34, p = 0.000) (F(2, 28) =
0.02, p=0.978) (F(2,

28) =0.62, p=0.548) (F
(18, 252) =1.24, p =0.289)
(F(9, 252) =4.56, p=0.002)
(F(18, 252) =0.91, p=0.508)

3.2.5 LPC (F(1, 28) =
5.30, p=0.029) ,

(663.17 vs 770.89 ms) (F(9, 252)
=4.01, p=0.010) (F(2,28) =0.17,
p = 0. 846) (F(2,28) =
0.60,p=0.578) , ( F(18, 252)
=2.17, p=0.054) (F(9,
252) =2.97, p=0.023)

(F(18, 252) =1.49, p=0.171)
3.2.6 LPC (F(1,28) =
1.00, p=0.331) (F(9, 252) =37.92, p
=0.004) (F(2,28) =1.05, p=
0.372) (F(2, 28) =
1.40, p=0.274) , (F(18, 252)
=0.32, p=0.809) (F

(9, 252) =2.41, p=0.085)
(F(18, 252) =0.61, p=0.708)

4
9-11 :
, ERP ,
[13]
oddoall 78 :
, N380 :
380 (N380) 9
,10 , 10 350 - 400
[15]
N380
(61
,N380 ,
N380 Stroop
410 [16]



ERP 949

[17]

N380
10 N380 , 10
) 10
Courschene (6

.10 Sauder [18
9- 10

Barry [* ,

, 10

N380 ,

[20,21]

) 1 )

9,10,11 )
N380
,10 N380 ,10 330 - 400

,10

1 Cas R. Theroleof thefrontd lobesin the regulation of cognitive
development. Brain and Cognition, 1992, 20(1) : 51- 73

2  Thatcher R W. Maturation of
Physologica
Neuropsychology , 1991, 7:397 - 419

3  Thatcher R W. Cydic oorticd
childhood. Brain and Cognition, 1992, 20(1) : 24 - 50

4 Matousek M. , Automatic evduation of EEG
background activity by means of age -

lobes:
Developmentd

the human frontd
evidence for staging.

reorganization during early

Petersen |.

dependent quotients.
Hectroencephdography and Clinicd Neurophysology, 1973, 35
(6) : 603 - 612

5  Hudsgpeth WJ., Pribram K H. Psychophysologicd indices of
cerebrd maturation, Internationd Journd of Psychophysology ,
1992,12(1) : 19- 29

6

10

11

12

13

14

15

16

17

18

19

20

21

Courchesne E. Neurophysologicd corrdates of oognitive
development : changes in long - latency event - related potentids
from childhood to adulthood. Hectro - encephadography and clinica
Neurophysology , 1978, 45(4) : 468 - 482
Friedman D. The endogenous scap - recorded brain potentids and
ther reationshipto cognitive devdopment. In Jennings, J R,
Coles, M G H. (ed.) Psychophysology of human information
processing: an integration of centra and autonomic nervous sysem
approaches. New York: Wiley, 1991, pp. 621 - 656
, . P300
, 1996, 4: 218 - 221
Wijker W. ERP ontogeness in childhood. Doctorad dissertation.
Amgerdam: Universty of Amsterdam. 1991
Stauder J E A, Molennar P C M, van der Molen M W.
Scaptopography of event - reated brain potentids and cognitive
trangtion during childhood. Child Development , 1993, 64 (3) :
769 - 788
Stauder J E A, Molennar P C M, van der Molen M W. Bran
activity and congnitive trandtion during childhood: a longitudina
event - reated bran potentids study. Child Neuropsychology ,
1999, 5(1) : 41- 59
Jeeves M A. , Greer C. Andyssof dructurd learning. London:
Academic Press, 1983
Handy T C. Event - rdated Potentids: A methods handbook. The
MIT Press, London, 2005
Taylor M J. Developmentd changes in ERPs to visud language
gimuli. Biologica Psychology , 1988, 26(1- 3) : 321- 338
) ) , 7
, 2003, 35(4) : 527 - 534
FanJ. , HombaumJ |I. McCandissB D. , Thomas K M. , Posner
M I. Cognitive and brain conseguences of conflict. Neuroimage,
2003,18(1) :42- 57
Matthews G, DornL. 1Q and choice reaction time: an information
procesing andyss. Intdligence, 1989, 13: 299 - 317
Stauder J E A, van der Molen M W, Molenaar P C M. Age,
intelligence and event -
childhood: alongitudind study. Inteligence, 2003, 31: 257 - 274
Barry R J., Carke A R., McCarthy R., Sdikowitz M. ,
Johngtone S J. , Rushby J A. Age and gender efects in EEG

coherence: |.

rdated bran potentids during late

Developmentd trends in normd children. Clinicd
Neurophysology , 2004 , 115(10) : 2252 - 2258

Fuser J M. Frontd lobe and cognitive development , Journd of
Neurocytology ,2002 , 31(3- 5) : 373- 385

Sauder J E A. , Molenaar P C M. , van der Molen M W. Bran
activity and cognitive trandtion during childhood: a longitudina
event - related potentid study, Child Neuropsychology ,1999, 5:
41- 59

( 921 )



921

29

30

31

32

33

Abstract

Esenberg, N., & Okun, M. A. The rdations of digostiona
regulation and emotiondity to elders empathy - related responding
and afect while volunteering. Journd of Persondity , 1996 ,64 ,157
- 183.

Victoria Del Barrio, Anton Aluja &Luis F. Garcia. Reationship
between empathy and the hig five persondity in a sample of Spanish
adolescents. Socid Behavior and Persondity , 2004 ,32(7) @ 677 -

682

Ingrid L. van der Mark , Marinus H. van IJzendoorn, &Marian J.
Bakermans - Kranenburg, Development of Empathy in QGrls
During the Second Year of Life: Asociations with Parenting,
Attachment ,and Temperament. Socid Development ,2002 ,11(4) :
451 - 468

Cassdy, J. regulation:
reationships. Monographs of the Society for Research in Child
Development , 1994 ,69(240) , 228 - 249.

Joireman , Jeffrey A. , Needham, Tami Lynn, Cummings, Amy -

Emotion Influence of attachment

34

35

36

37

Lynn. Reationships between Dimensons of Attachment and
Empathy. North American Journa of Psychology , 2001,3(3) :63
- 80

Eisenberg, Nancy , Wentzd , N. , Michdle, Harris, Jerry D. The
Role of Enwotiondity and Regulation in Empathy - Redated
Responding. School Psychology Review , 1998, 27(4) :506 - 522
G.J. Vreeke,l.L. van der Mark. Empathy , anintegrative modd .
New ldeasin Psychology ,2003 (21) : 177 - 207

Lisa Kiang ,AmandaJ. Moreno , & JOAnnL. Robinon. Materna
Preconceptions About Parenting Predict Child Temperament ,
Maternd Senstivity, and Children’ s Empathy. Deveopmentd
Psychology ,2004 ,40(6) :1081 - 1092

Qing Zhou, Nancy Esenberg, Sandra H. Losya, Richard A.
Fabes, Mark Reiser. The Reations of Parentd Warmth and
Postive Expresiveness to Children’ Related
Responding and Socid Functioning: A Longitudind Sudy. Child
Development ,2002(73) :893 - 915

s Empathy -

The Mechanism and Affecting Factors of Children’ s Empathy

Liu Junshengl'z, Zhou i ng3
(* Department of Applied Psychology , Shangha Norma Universty , Shangha , 200234)
(2 Center of Child Development and Family Studies, Shanghai Norma University , Shangha , 200234)
(® China Executive L eadership Academy. Pudong, Shanghai , 201204)

Empathy is a very important research fiedd in psychology. The article integrated many results of rdevant researches in

developmenta psychology , and summarized the definition, mechanism and &fecting factors of empathy.
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( 949 )
An Event-related Potential Sudy of For mal-operation Devel opment
in 9 to 11-year-old Children
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Absgtract  Evidence from resting EEG showed that cognition development is both continuous and discontinuous, while evoked

potential studiesfailed to prooide Smilar evideme, probably due to oddball tasks which were not senstive enough. To invegtigate the
eectrophysologica evidence of cognitive development , an adgpted formal-thinking task was employed. 31 children aged from 9 to 11
participated in the sudy and the eectroencephaography as recorded. The results showed that reaction time decreased and accuracy
increased with age. The N380 amplitude was lowest for the 10-year-old group , and the topography of 350-400 ms was more diff used
for the 10-year-old group , which suggested a change of information procesing mode or a tranformation of brain maturation and
cognitive development.
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