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T3 RIFICAZF 1AL (recollection ) #HSCHR , J& A &R
RESRIIN T, SXHFX—BHENHRER, S 5%R

W% B #H.2005 - 11 =30

ICAZ K X B BiCICE % .
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BT R, (H3X — 3R LF- 550 H iCAZ 3/ IR0 R
B H PR (24 250ms)

5 R WRH RS TE A B, B P HERRTE R B SY
L5 IE R e 25, Cycowicz 21 [ EILHI
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B 5 H T R BFE RS R IR A B R YRS
B AR 0, ASBF AL XT YR AL, 05R F
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330 7, 6045 20 SR (2 AR &)
110 SRFTHY . EFE TR BEHL 3D 43 i T [+ 1 T 6
55 BAER SR G B A SO
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52 L i}

¥ #&

39 %

2.4 ZHERF

AR LR A B RV R B, ER
AT F RIS BB R, A% — hEHESR
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FEF R 2. IBEIE, B E N 500ms, ISI K
(1800 £200) ms, B3R H| W KL & 22t 15 (4)
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75V X E]Z Ah B 72 B v 5 B, U8 I8 B A 9 1
7 0.05 ~40Hz, 2RI AM R B HE AR R
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F3.Fz . F4, X 1§ C3.Cz.C4, THIX [ P3.Pz. P4,
FEIX Y 01.02.02, ZHRRT AW ST B2 7 I I E
Ha5E 4 BF BT B 2k 200 ~ 600 600 ~ 1000, 1000 ~
1400ms, X FR—ERAELENE3 BRHFITH
ZEAPHT LA AW (2 KO, FIRTR AL (JT - S E
(5 KPR X X PR X X X ) 54 -
HOPE (3 KA R A ), e, T E W5
rhCAZ T T R PR 7K R TE 8 R i ) TH DR 5 8 B
TE , A6 T30 o 002 4] i 9 B 7K ST Sy TE 4 1 T 1) B
FrEE (8 3E BAs - IHEIE) S53EH¥r - HiEE.
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FFEM B =REE R EZF A RE,F(2,
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RIX(LL Cz 35%) Al WAL B N126 \P176 , 72 i A



1 3] ZEW 5 AR RIS S ERERRE ERP #15 53

X (L AF7/AF8 R {0 3%) AT MAZ 5] N120.P176, 3k
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3.3.1 MENEHIH. FEEK ERPs Lk K2
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F U 1H EE Lo BE 0 B 0% B 6 38 1F 5 ie A2 0 5
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3.364, p=0.054, B KM K B LR LI, BriL X
ShEHEXBRICIZABBN S EE [FHX: F
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X:F(1,15) =6.78,p <0.05] , R IBEE LLHTE
TE R IE R TR MR 40 A0 FRIAT X A0 X Pk X TR
X PUA~47 o #E 600 ~ 1000ms , {242 3 W7 ¥ 3 3407
REE(p>0.05);iliZ AW 587 - FNENZH
Ve B2 F(4,60) =4.774, p < 0.05, & BN K
ISEE SR & B, BT A X 5 40 XA 042 0 W S8 B
[RiBX.F(1,15) =6.56 , p< 0.05; %X :F(1,
15) =5.66, p< 0.05], R EXIBARMA R E(p
>0.05) , RUFEX AT B MR BEIERIBEHNZER
FEEPAERNL K AE . 4 1000 ~ 1400ms, 1212
H 07 14 5087 B HIT S e N RIS BRI Y
AEE(p>0.05),
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3.3.2 kiENKEFRBHFEERSIERRE -FEEY
ERPs tbB: K3 2EHEESIEER - EER
ROPB B TE TR BT AR 1 EL 3. 7F 200 ~ 600ms, iC
TZH BB E RN B2, F(1,15) =95.084,p <
0. 001, U7X — BB BAREUE LLIE B iR - i EIE
PRI IR S I il A S R E R R WL E/EH
BIAEZE(p>0.05), 7E600 ~1000ms , iT4Z 3 K7
FRABE (p >0.05) iLC A B 55T - 5 &
WA EER BRI G B E,F(4,60) =3.204,p =
0. 059, a7 A% b A 9 45 2R 2 B, i A0 XA 32 A2 4 B
ni i E F(1,15) =8.43 ,p < 0.05, FHATEX— AT
B BHwmEE AR Bis - STETEE IERIRIEBIRSE S
THRIBIX . 7E 1000 ~ 1400ms , CAZH] W7 1 3007 8
= F(1,15) =29.149,p <0. 001, F B 7E X — I B
BAREIE AR BAw - #i B B9 308 3 08 38 1F ;1842
HW S8 - GV ERNLEEREE,F(4,60) =
4.018, p <0.05, AL fo B 45 3R R BE, BR A& IX.
Sh, HEXEAICIZ A B E [MX:F(1,
15) =9.82, p< 0.01; X . F(1,15) =26.03, p
<0.001;TRIX:F(1,15) =26.03, p <0.001;}[ X :
F(1,15) =14.71 , p <0.005 ], &8 B EE LIk
BAs - BrEJE BRI 08 B IE M X FAIX

y& B: N Dﬁ B: > % B: o
oe PP s Fp2 o
Jjé,_‘/* » 7 ) J’XV\ g
\:";;;J g Y P
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e e N Fhe
A Wt M
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- AEBA-B —4uv
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B3 RIS BIRERS3E BT - $ER K BT 5EIE L
3.3.3 kiIEWKTIERL - BERSERR -F
ERAY ERPs Lbiz B 4 RN FHE s - 1H
KL SR Bis - B AL SE BB AR BT i R AR B
FL# . 7E 200 ~ 600ms, {242 1) W iy E 800 B 3%, F
(1,15) =5.867,p < 0.05, =M AX —if Bt AR HAn
- IBEDE tAE BAR - B DR 59 308 I8 3 1E 5 1812
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FIR SHEHRRNZEEAYAZEE(p>0.05),
#£ 600 ~ 1000ms , JE1ZH] Wr i F 3500 B 3, F(1,15)
=5.230,p < 0.05, ZFWAX Bt BIEHAR - IHE
Tt AE B¥r - BTETE Y R 5 IE s id 2 AT 5
k-G BN EAEREE,F(2,30) =5.344 ,p <
0.05, 8] AN K B 4 SR R B, 220 6 U 242 4
Wy & [ 2] F(1,15) =6.47,p <0.05; 451
F(1,15) =5.55, p< 0.05] , LRI A B & (p
>0.05) , & WHE Bir - IHEIE LIE iR - HEE
HIE B I T IR A S 4 A ks B, AE 1000 ~
1400ms, JC4Z 21 £ SO0 Rz Il S R e R E
IR TEVERBAREE (p>0.05),

. FP1 Fpz 1 4

N
AENIOR

4 Ry px
P s A N

L ,J* -
Woend R
[

v

03 0s 02
D e L R T Y A
\“I‘;/\f i @1;1’ 5 / i ﬁvﬁu' : o

e 3 FAR T —auv
e 3E E AR -1H

¢ 400 800 1200 1600 ms

B4 SRUR A R - HETY 54 b - B RS T oy
3.4 =FF/HENWERKERIERERME
B b B

FHAEENE 4 BRREXNEIET Bidic 5EE
{7 ER TR IR BURT/ [HAN B 22 2 B IR IR HE 4 T 22 43
Br,iX 4 AHEER BB (3 KF:200 ~ 600,600 ~
10001000 ~ 1400ms) | 22 R A £ (3 . Wi H it
12 BFEE JEBFs - IHEE) (81 - FNE (5 K
R FX PR X X)) 5 - FH106
B AT M P A . FESTERRY,
IR RS B2 F(2,30) = 25.404, p <0.001;
- R EWERN B, F(4,60) = 4.376 , p <
0.05; i B 5 H AU/ ERTLNZ B3,
F(4,60) = 2.635, p = 0.055; R B 57 - |50 B
AR B2, F(8,120) = 7.254, p < 0.001;
ZRWER MBS - ENERNXEERERLR
1B F(16,240) = 2.635, p = 0.061; M E5Z
- EWREAEREE,F(4,60) = 3.957, p <

0.041; Fe R 9 R0 LA KRB N R KA BAF
¥R, WEFBERE NBESH - J5 &K
ZHRT AT R BN AL, SRR ER
eI B A T I B AT — Je o7 A 7KF T B3R
HABZE.

(1A%
-3

A"

-2

S /IR e R A B 1 22 5
(a: T HIEAZ;b: HFRER ;e I HAT - IHERK)

R RS TRk E FMBESE 1S
I BRI R AR I8 (5 B 2B 5 W] IRIBH/ 183K
N7 22 S U T B, =/ THRN 22 S I 3R AR
o FET H W05 B EIE I 228 B R 78
IEN G40 A B AR B 538 Bis - IHER B A
B -FEBRBEIE. SHFESTEE -8
62 ANHLAR -4 35 IR Y 25 5 R MO I LI 5,y [T T
LIE ), R4 BT B, 30 B W56 A AH 7 3R 07 RS 72 B
LRI INGS b 55 . 2 AT A PRS2 e =i 56
ZAMF I B AR ML S AT B B (3 K2 200 ~ 600,
600 ~ 1000.1000 ~ 1400ms) . 2= R IR A (3 K. T
BidtZ . BArEE dE B b - [HEJE) (B (62 7K
FL,62 ASHLAR) ER N E = H R Z0 4
R TR ERN AR E, F(2,30) =1.520,p =
0.239; R FE R FHNABE, F(2,30) =
0.285,p =0.735; BB AR 0 R0 R B 2%, F(61,915) =
3.828,p< 0.05; BBt 5 RE R BN EERN
B3 ,F(4,60) =2.513,p = 0.108; I Bt 5 R K2
HAEFRZ,F(122,1830) =11.324,p < 0.001;2
RUEERGHERMZ IR EE, F(122,1830) =
4.998,p< 0.001; Z=HEMZOAEMEE, F (244,
3660) =14.743,p < 0.001, B EHXTHENZ
BAEREE, RUARR NS AES T E R 2575
B R AR fL 2 A R 5

4 g

AR B RE T IR T B iCiZ 5 EEAL
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BERFERIUGHZNE R E, Ut — 20t 5id
TSR IEICILZ B R R, 5B HRRE B 1R
BUg/ HRW AR . B 5E AR SR L,
FREUT EE4518:

B, BN BRI L EJE I B 2425/ 13
BN Rk B Ay BT RN K, SCREE I T
B,

72 &1 m J, T B id e s 40 A T
200 ~600ms FRIATX JEIIX  H 9t X T X L & 600
~1000ms FIBTH X X, SETAD O™ mgkis
AHEL , A B 55 B3 B CAZ 30N 213 RT T 100ms , 7R B
B, BRI B g 2808 i 3k K43 A AU FERT A ZE
MEHL WG, ME A OHETHEE—B8F)§
X, it AT LR IE R E e ZERIR
R REH = — B LML, 5 R4 55 41k
J i TR T ] 5 T B AR R IR, BT LA
RERE,FEMLLZFR SN F, FH 0 FF AT EHH D
TR, B9 R BRI I T R FE B2
B T T (Top — Down) B, B JE ) £ 22 B T k-
(Bottom — Up) By T, R[N THLHI T 885 2R
[EIATBEAE K A 1 B A DL S [R], DA Rt 32 Bt 72
FELE R R R ; — R g A 45, IR SR Cyma 251
BEURAW A AR ZENREREINR W R RS
I B ICAZRON I 3k B A A X R T B SR 2
I - Ak A, HARBARRER - 5
B AR, S —2 43 A o] DR BLR B9 O RS 4 55
ANE, Cyma SEGRTAE 55 BN LK - AHXT BIR,, 1M A%
BRI T 2 B B AT 45 B I T /K SEAE X 5k,
VL2 IS MR I B REUKEARE R,

515 g2 300 A e, R JE I 56 5 B e A7 Bk
TRARBUCRON ( BARBETE B/ IBRO ) 83k K2 4345 R X
B, Frent A K, X FEEEB A 1000 ~
1400ms [ X, 9 X TR IX S5AE X, 350 S h 2 R
JET Bict 3 BT F B . A ETE AL B R IFHR I
FLEE I BiCiC R 4, B RME, FEHE Z NS
5NAEENSS R T REG BRI,
[RI A B A B SR P E 2 530 BiC i 2P T BEAN
[l ERIIA NG 3l , 4518 5 WU i T AR ) fy 00 A A
—&, BN EIE T H B2 2 X e Riic i E N A& )
W, I TR A B 3, RGN R, FIE A Bk
T 5 B AR BN T E2 AR R W =4 N 2R I (R B R B 5
BRI &, 2% E ARREMNT, BEIZH R
W, T B2 485 K, 1F 1 Burgess 261 i % 95 12
BRI R IR BUE— N E I E SR, B

TR E B, ~BRBELRWEEL
(cue specification) , — 2 F| FiX B4R R XTI (E
B 47 V4% (monitoring ) , {5 W 10 72 2 SRR LRy
BEANEEHAEL, MTFEEXW &, BRI
BRIk, B, BB Bk IR L E R HIAR/ 1H
R R FPEEI R Sk B O T I SS IR R DI Fh 42
BUE S BA LA R] , S X E i LAY,

HR, S H i = 5 ok TR R P e [m] 95 TR A
R BUHT/ 1HEON BT 28 075 o

A5 T B R IR AR B Sk K 43 A AT
2, A48 1000 ~ 1400ms AYAH X, H e X T X 5 4k
X, Moscovitch'? 8 %:J- 451 X 7 K P8 1012 1 a4 F 1F
T T RARIT IR I 32 ) Moscovitch # 7Y  iZ LAY N
RBIX (SRR X)) R R X S R LR B
L, |E2, 58 Ex e SRR E R AR, BE
RIS BA TR IR X 2215 B SRR T
IR (GRIR) HSCHR . Moscovitch 1Ay ¥ B XSG HY
RN TR H 38y AESRRS YRR, TR X 0 S5
HESMMIER R RN . FERKS SHLRE,
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An Event-Related Potentials Study of Item Memory and Location Source Retrieval of Line Drawing
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Abstract

Background TItem memory and source memory are two important aspects of episodic memory. Recent
studies about the behavioral characteristics and neural basis of item memory and source memory indicate that they
are two different psychological processions. Two models have been proposed to describe the relation between
these two kinds of memories: single-process model and dual-process model. Each model is supported by
substantial evidence. Up to now, three kinds of paradigms have been formed to discriminate the relation between
item memory and source memory: sequential task, three-button task and exclusion task. Reviews of these
paradigms indicate that the results based on sequential task and three-button task are consistent whereas the
results with exclusion task are not. Based on many event-related potential (ERP) studies, Cycowicz, et al. (2003)
argued that the inconsistent results of exclusion task were due to the sensory-specific of source but not the test
paradigm. To validate the results by Cycowicz, et al. and to extend previous study on item memory and source
memory, the present ERP study was conducted to investigate the temporal and spatial distributions of the old/new
effects for item recognition and location source retrieval on line drawing,

Method Sixteen healthy undergraduates participated in this study. The stimuli were 400 drawings which
were divided into 8 blocks. In each block, 30 drawings were presented either on left or on right screen during study
phase, and then two tests were performed with 20 other drawings added. The first task was to decide whether
cach drawing presented at the central of the screen was learned or not, and the second task was to judge drawings
learned from one location (left or right) as targets and other drawings as non-targets (called non-target-old or non-
target-new) (exclusion task). Each drawing was displayed 500ms with the ISI of 1300ms and 1800ms during study
phase and test phase respectively. EEG was recorded continuously using an Electro-cap with 62 locations
(extended 10-20 system placements).

Results The results were analyzed using a three-way repeated-measures ANOVA for three windows: 200 ~
600ms, 600 ~ 1000ms,1000 ~ 1400ms. The three factors were memory judgment, left-right electrode sites and
anterior-posterior sites. The ANOVA results indicated that the temporal distribution of the old/mew effect for
location source retrieval was longer than that of the oldmew effect for item memory.Moreover, the spatial
distribution of the former effect was wider than that of the latter. In other words, the old/new effect during 1000
~1400ms for location source retrieval was not significant in item memory. The spatial and temporal distributive
characteristics of the old/new effect for source memory were different from those of the previous studies. In
addition, the old/new effects for target and non-target-old drawings were different.

Conclusions First, location source retrieval is more difficult than item memory for drawing, which supports
dual-process model. Second, Experimental paradigm and source characteristics regulate the spatial and temporal
distributions of source retrieval effect together. Third, the level of consciousness during retrieval is also an
important factor affecting source retrieval.

Key words item memory, source memory, old/new effect.



