2003,35(2) :150 ~ 156
Acta Psychologica Sinica

ERP i
2 1
(! 100037) (2 100871)
( , 100039)
(ERPs) , 2 o , (1)
’ ) ERP ( Dm) ) ERPS
ERPs L (2) Dm N2 (230 ~ 280 ms) N2 (395 ~
800 ms) ; Dm 345 ~490 ms 5 Dm ,
N Dm o
B842.3
1 ’
[6~13] ,
N ? Paller
? Dm o ’
(ERPs, Event — Related Potentials) ¢ > > (
, ; ERPs ), ¢ ’
b ¢ ’ ( ) o b
i Dm ’
’ ’ FZ N CZ PZ °
223 Sanquist Dm (400 ~500ms 500
, ~600ms 600 ~700ms ) 531 Paller & Kutas
ERPs, ( ‘e’ )
, ERPs , (
ERPs o )
ERPs ( Subsequent , ‘Dm >,
Memory Effects) S Paller o Dm ,
’ b Dm
(ERP Differences based on later Memory perform- (600 ~ 800ms) ',
ance) > ,Dm Friedman (
e ) (
:2002-04-12
% (30170322) . (95- -09) (2002 CCA01000)

150



2 ERP 151
) 2.8°x2.8°, “ - ?
Dm ( ; (1)
) ( ) ( ) o
, ? ( )
Dm , o ?
Dm L () .
Dm , 32 o , 200ms,
. Dm (ISI) 1600 +200ms; ,
, , Dm 100ms, IS~ 900 +200ms, N
’ Dm o
, Dm
128 ,
“ _ ” ERP ,
\ERPs
2
2.1
17 ( 10, 7) ,
. 22~23 2.5
1.0 o 1128
2.2
114 ( 4 :14 (2) ;
; 96 ), 192 ( 1 3 ,
% 9% ), 6 o
6 ; 3 (3)
3 o 1260 ) 7.
, i . 500ms, ISI
, 2100 £200ms
o 2.4 ERPs
o ESI—128 Ag/AgCl
2.3/ 350/ , 47.73/ ( NeuroScan ), 119
48.2/ , 47.717/ o 5 13 (EEG), 10—20
, 8.8 9.7, 9.14, 1),
2.3 o
, (EOG) o
14”7 . s Fpz Fz o 0.
, , 60cm, 05—40Hz,A/D 250Hz,



152 35
5KQ, 93ms, o )
, 13% ,
. ERPs ~200 ~ 1200 ¢ 1),
ms , —200ms ~0ms o .
e O (me) X
’ A 537. 66 444.56 60. 54 47.94
4 ERPs © 15.75 12.09 2.29 2.10
2.5 ERP p <0.001 <0.001
t , 16ms s
ERPs  ( Dm ) 3.2 ERPs
, . . , 4 ERPs
Dm .DN2 . ,
( fbN2 ,the front branch of N2) . N2 , (PO7/P0O8) P1 (
, N2 , 230 ~280ms; 104ms) N1 ( 147ms) (P2 (
@ ( LPC1, Prophase of late 190ms) N2 ( 320 ~340ms,
positive component ) ; N2 , . , PO7, P2 N2 ,
, ( 3.4), 395 ~ N2 , ) o
600ms 345 ~490ms; @) ( , .
LPC2, Anaphase of late positive component ) ; fP2  P170¢(
LPC1 o 170ms),  {P2 ,
600 ~ 800ms,490 ~ 690ms,, 3 , (FC3/FC4) N9O  (
o 98ms) , 235,
ERPs , 3.3 (Dm) ERPs
P1, N1, fP2( P170) , P2,N2, \ 2 ,
) o ERPs, P2 R
, 4 ,Dm fbN2 \LPC1 LPC2,
(Repeated — Measure ANOVA) fbN2 Dm , 230 ~
2 ). (2 L 280ms., Dm (F5/F6) ,
)\ (5 N N N Dm 248ms ,{bN2 Dm
\ ) (3 2 NN (
, v ) 4 , X X 3 :F(4,64) =
Dm o 5.239,p<0.03; :F(1,16) =4.61 ,p<
(F5.Fz . F6) , (FC3 .FCz FC4) , 0.05), 2 4a,
(CP5, CPz, CP6) , (PO7, POz, fbN2 N LPC1 Dm
PO8) , (01.,0z.,02), s s N2 o Dm
SPSS , F(1,16) =9.025,p <0.008, ,
Greenhouse — Geiss o X X F(4,64) =9.088, p <
0.005, ,
3 Dm F(1,16) =9.78, p <0.006
3.1 F(1,16) =10.60,p <0.005,
, . F(1,16) =1.67,p >0.05,F(1,16) =3.00,p >
97.75%  96.92% , 0.05, s Dm

o 2



2 ERP 153
I""'"" uw
-200.0
uv
-2.5]
-2000
2.5]
uv
5.0]
7.5]
2 ERPs( Dm )
-2.0] 207 .
-1.07 1.0
-200.0 1.07 -200.0 4 4
2.0] v 20
W3 T
407 4.0]
5,07 5,01
3 ERPs( Dm )
230-280ms _0.3 395-600ms —g.p  600-800ms 0.0  345-490ms -0.3
(a) (b) (c) (d)
4 - ERP . ab.c (fbN2 .LPC1 \LPC2) ,d (LPC1)
Dm F(1,16) =3.31,p>0.05, F(1,16) = 1.01,p>0.05, ,LPC2  Dm
3.99,p>0.05, F(1,16) ,
=5.44,p<0.04,F(1,16) =4.82,p <0. 045, ( \ ) o ,
s Dm , ERPs
234b 4d, 800ms ., 800ms ( 23),
LPC2, Dm F(1,16) =8.354,p< 3.4 | ERPs
0.02, , x F(1,16) = 5 ., Dm ,
3.125,p <0.096, , F ERPs P1, , X

(1,16) =10.43,p <0.005, F(1,16) =

F(1,16) =5.354,p <0.034,



154 35
-200.0
uv
100 100
-200.0 -200.0
uv
uy
7.5T 750
5 ERP
, (PO8),F(1,16) =10.69,p < Dm . , Dm
0.005, , P1, o
Dm , o Dm , ,
Dm s P2 P1 ,  Fernandez L2l
9 H X ’
F(1,16) = 6.950,p <0.018,F(1,16) = Dm . , (212 ,
4.464 p =0.051, , P2 . , Dm . ,
F(1,16) =9.93,p <0.006, Dm , , Fried-
Dm N man [12] 300 ~500ms 500 ~700ms,
, P2 ( F(1,16) = LPCl  LPC2 .
59.53,p <0.0001) , , Dm ,
, N2 , o Dm N2 5
( :332ms, :307ms) , F Dm , LPC1
(1,16) =11.12,p <0.004, LPC2 , fbN2, Dm fbN,
5 , fbN2,LPC1  LPC2  LPCI , N2 ,
Dm , , fbN2  Dm N2 , LPCl
F(1,16) =36.33,p <0.0001,F(1,16) Dm N2 . ,
= 18.24,p<0.001,F(1,16) = 49.14,p <0.0001,  Dm , , LPCl1
Dm , Dm LPC2 , Dm
, , 1000 ms , o Dm N2 )
Dm o ; Dm
N2 , Dm
4 —_
Dm ( ) ERPs y s
ERPs 5 o
ERPs , , . , L2 Dm
5 Dm
ERPs , 3 , LPCI,



ERP 155

Dm , LPC1 o
, (128  ERPs) ,
Dm
o LPC1 Dm
, Dm ,
; , LPC1
Dm ,
Dm R o
Dm s
o Munte [14] Dm
s Cz Pz o
(fMRI) ,
0 Wagner =
5 Dm
, fMRI o
, Dm N
(
93ms,
13% ) , ERPs
BN P1.
P2 . P2 o
P2 ERPs Dm ,
Dm fbN2 .LPC1 ~ LPC2
, Dm ° )
Dm ERPs ,
800ms (LPC2 ) ,800ms
; , o ERPs
o ERPs Dm R

Rugg M D. ERP studies of memory. In: Rugg M D, Coles M G H
ed. Electrophysiology of Mind: Event — related brain potentials and
cognition. Oxford University Press,1995.132 ~170

Paller K A, Kutas M, Mayes A R. Neural correlates of encoding in
an incidental learning paradigm. Electroencephalography and clini-
cal Neurophysiology, 1987, 67:360 ~371

Paller K A, McCarthy G, Wood C C. ERPs predictive of subsequent
recall and recognition performance. Biological Psychology, 1988,
26:269 ~276

Paller K A, Kutas M. Brain potentials during memory retrieval pro-
vide neurophysipological support for the distinction between con-
scious recollection and priming. Journal of Cognitive Neuroscience,
1992, 4.375 ~391

Friedman D, Ritter W, Snograss J] G. ERPs during study as a func-
tion of subsequent direct and indirect memory testing in young and
old adults. Cog. Brain Res. 1996 ,4:1 ~13

Friedman D, Trott C. An event — related potential study of encoding
in young and older adults. Neuropsychologia, 2000, 38.542 ~ 557
Petten C V, Senkfor A J. Memory for words and novel visual pat-
terns; repetition, recognition, and encoding effects in the event —
related brain potential. Psychophysiology, 1996, 33.491 ~ 506
Smith M E, Guster K. Decomposition of recognition memory event —
related potentials yields target, repetition, and retrieval effects. E-
lectroencephalography and clinical Neurophysiology, 1993 ,83:335
~343

Besson M, Kutas M. The many facets of repetition: a cued — recall
and event — related potential analysis of repeating words in same ver-
sus different sentence contexts. Journal of Experimental Psychology :
Learning, Memory, and Cognition, 1993, 19(5) ;1115 ~1133
Elger C W, Grunwald T, et al. Human temporal lobe potentials in
verbal learning and memory processes. Neuropsychological, 1997,
35(5) :657 ~667

Sanquist T, Rohrbaugh ] W, Syndulko K, Lindsley D B. Electro-
cortical signs of levels of processing: perceptual analysis and recog-
nition memory. Psychophysiology, 1980, 17(6) :568 ~577
Fernandez G, Weyerts H, et al. Event — related potentials of verbal
encoding into episodic memory; dissociation between the effects of
subsequent memory performance and distinctiveness. Psychophysiol-
ogy, 1998, 35.709 ~720

Wagner A D, Koutstaal W, Schacter D L. When encoding yields re-
membering; insights from event — related neuroimaging. Phi. Trans.
R. Soc. Lond. B, 1999, 354:1307 ~ 1324

Munte T F, Heinze H J, et al. Effects of a cholinergic nootropic
(WEB 1881 FU) on event — related potentials recorded in incidental
and intentional memory tasks. Neuropsychobiology 1988, 19.:158 ~
168



156 35

AN EVENT - RELATED POTENTIAL STUDY OF MEMORY ENCODING

Guo Chunyan', Zhu Ying’, Ding Jinhong', Fan Silu’
(' Department of Psychology, Capital Normal University, Beijing, China 100037
(?Department of Psychology, Peking University, Beijing, China 100871)
(* Beijing Cognitive Science of Lab ,Graduate School of the Chinese Academy of Sciences, Beijing, China 100039)

Abstract

Event — related potentials (ERPs) were recorded to investigate the relationship between deep/shallow processing and
memory encoding. Three major results were; (1) Under both processings of Chinese materials, the subsequent memory
effects (Dm) were obtained. A late positive ERP elicited by words later recognized was larger than that elicited by words
later forgotten. (2) The Dm effect was different between the two processings. The Dm effect for deep processing began at
the front branch of N2 wave (230 —280 ms) , and more obvious held behind N2 from 395ms to 800ms. The Dm effect for
shallow processing was obtained only from 345ms to 490ms. In addition, the Dm for deep processing was observed over
frontal and fronto — central areas of scalps but over parietal and occipital areas for the shallow processing. Such results
support the possibility that deep and shallow processing Dm effect may diverge. (3) The Dm effect was different from ERP
differences between two processings. Such results support the speciality of Dm effect in memory encoding.
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