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BN TEAREE G40, L2 A L1 &S iR T LPC AU . (2)TERTIEERE |, L2 A1 L1 43517E 650 ms F1 900 ms 51
PRES KRRV, ARG RRY, fERBEAKUET, AOEEERE NG L2 ict2i#. 1oh, SCish Fd
XOEABEIF T, A g REIEdE B AE 4 B R IB RS TR P B4R o AR SR 45 SR 00 SE B WA T, AR E D
B A 20 45 B 5350 FHIE 5 ORI T 2B AR

HRES PN, XUHE; 8B5S, PN I
Bg42

1 55

VAR, BIFSEE T 4G SR XSUE S 28 16 il
TCARFLN . AW R, AOEFE AT H A
TIRH QTR LM E PR TS (T
fAIFR LM R EIET L1, RIH L2 e
% (Francis & Strobach, 2013), {HEESS FiA 275
FEAE L2 iCIZ PR RN i ANTE A o RS BRI H
FUEPAOARRE B AN Tk . W H Bk d, A
AL H N 7E{5 B (intrinsic information) X 43 IH
T AR BRAS A, ARSI A [ A ¢
% {55 B (associative information) X 43 [HI1 H & 21
Tt H (Mandler, 1980). B4k, TR 5T H A FIER
S5 PN AN F RSS2 R . AR A9 300 H FA RSt T
EAiE (MacLeod & Kampe, 1996), B4 FLIA W S
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HUIK T8 4501 (Clark, 1992). AT L, RS 7] 76 5%
gl R ICIZE e BRI, L2 W2
L FXEE L1 B{EI5R (Gollan, Montoya, Cera, &
Sandoval, 2008). #EILEIE, AUEH L2 BIERLS A
WGTATREIR T L1, RIH L2 121245 %

L2 RS AE I H BRI S5 F- A 1 AN [A]
RIAT H SAC #R A (Source of Activation Confusion
Model of Memory)fi# B . SAC FEALE e 15 B LR 2%
S TICIC R G, NS ha S is
%7 $5.(Concept node)Fl1#E 577 5. (Episode node), 5
JLRE S ) B B e T 5 S B AKCF (O T
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A 5019 RUECH Y52 o T A BB KT B

* [E K HRBLEE S II(31671127) . & ARITE KA R A1 3 I 55 58 ) @ik - AR BIMIF AL 55 9% (BHF 2 . 025185305000 /200) . EIZK H
SRBLZEH X 45 (31660283) . 1R E 31364 (XINUBS1707) , 1R AH 34 (XI107621710), O3 kRS2 ) Bl 228 S50

4% 4T H (XINUSYS072017B06) .
R SLHE . SR PR LA — 1R

BE1E#: ¥8% 2, E-mail: guocy@cnu.edu.cn; LA H 2K « X7, E-mail: mkanji@163.com



X DA A PN PSR & AR iR E IC IO, 15

R FRBE YT 2L

El 1 SAC BRI LIZAE B A A1 B KX I & (R H Buchler & Reder, 2007)

AH I 5771 R B TS R, S A R Y
TR R EHMZ, T, MNE ST S0
1 5% /)N (Dinan, Reder, Arndt, & Park, 2006), 7EIi
HAAh, 5 L2 a0y S % 501 sigH
A TN, AHRLTE T R BB K, 5 AR A
o BBk, L2 MRS A A S BEE KPR, B
LS DI 20 (AP PR 1 =10 e SR 1 1 & v
W H A H ) L2 ic 28 e (Francis & Strobach,
2013).

TERRGS HA D, 5 AR IR Z B & i A
B WS K DL S 55 A A8 A i 2 1R 5 A
BH S Z A, i A2 25 H ] O R IS K5
M o 5T 5 1) 5 2R AR 305 32 S0 AR DR 5% 15 1 52 1 458
Ko BEET 8 A SIS KA, 728 L H [\
K ZR X DA 0 B R 9 T oK R K (Reder, Paynter,
Diana, Ngiam, & Dickison, 2007). 7RI HIZE IR
ARERT, BT L2 FPA I EHS ST S8
B BTSRRI H 18] ¢ R AT A B 5855 G
%, BRI H 7] 5 £ 88 FME(Buchler & Reder, 2007;
Kuperman & Van Dyke, 2013)., HMtl UL, #2855 L2
R4S A B OCHEAE T4 HE 3 B ] 1Y OC 2R 2wt

# 45 (unitization) 4 i 7E — & 72 & [ RE 98 7k #b
L2 rhoit H ()¢ R 85 1 B . G dmtid 2
FRALPG A B Z A3 5 I TR — A3 A & 1 1o 72
(Graf & Schacter, 1989), H: 3= 4 FH7E T /DA~ Ak
TE 5% B XA G IR 1 755K o S0 5 88 & i )5,
AMRXT L2 A I H (] 56 2 g B X A M3 U Y T
SKAB/N, Brik L2 3 H EE T S H B R ROE KF
F I H 18] ¢ & 4w 05 19 52 1 48 /N (Buchler & Reder,
2007), Wi H [A]5¢ R WA B 58 73 S i o 7E5E A Gt
ZJ5, BREE AR BN BRI o B I H T
JERT AR 2 P PRI X —FR IS R T H 2

W, —Jm, BT L2 hIeOCE S R TR,
AR A, S —Jrm, T L2 BEET A
W KCFEUR, MR ARWBAR. e rT e, 7Em
GHRMT, BUEHE L2 MERES HA RSl e hr
T L1, BDSREL L2 e #h. SR, 7efRa 5%
PR, T L2 BEET A B RS KPR, BH
F] 56 2R IE LA RXE, T AT 8] 26 2R A9 3005 7K -t
AR, LRSS PN SR R i B

FEINELHE 2N [ R AN 0 T . B
SR SRR AR R BN, BN E O S BRI
B9 IR EG AR — R B R a2 B0 T,
JE R FE Y BAR AN B AN (BB, DT, BF
Z, 2015; Yonelinas, 2002)., 54405 H 3 (ERPs) B
SELAPHSE IH /80N 73 S Ry A6 P A I AR ) 8 45 o
RIPIF 300~500 ms  H BLAE XU A XA TH /37 800
(B FN400 Z0), 53T #BMEA I U K (Rugg
& Curran, 2007); F# /)5 500~800 ms H FLFE 2 ] T
X8 TH /38 808 (88 LPC R W )8 718 [B1 48 (Vilberg,
Moosavi, & Rugg, 2006). T4k, WF57# (Zheng, Xiao,
Broster, & Jiang, 2015a; Kamp, Bader, & Mecklinger,
2016) Ay [H /5 20 3500 Eb TH /387 2800 B8 filg S Ik 245
KA MR N TH AN iR A 1 30 E AR B SG
FAE BRI, AU WA T H A2 B RE
% X 43 IHI5 H FGg st B o 7EIH/ B30, BT
AN H W AEMEAE R A E AL AR TR, SRR AR
ANBE D o3 TH R ER 2 R, A 2580 X TH R 4 )33
WA AN H ) SC R F R . B, AF5RE%
Kamp 45 A (2016)Y 512, LIRS % DX [H /85 20 5500
A T DX TH /8 2 R0 43 A Sk A 5 Il A Y
LA BRAE A -

Zi b, BURFAEIH HINP AR L2 ieie s
RONE, EAEBRES PR RS AETE L2 20
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WIS . RAE S AR, SURE Rk
NP AELE L2 cf2 s, MBEIAE— & &1 T,
Mg etz L2 3RO B w k. it
Ab, WSREE A GRS R AGE S L2 B HINEZ
P SR N R, IB2AXGEFEE2=S L2 i, afLd
FIH A It SR mE R IR AN H CAE L2 H e Ry
BB, MHERE L2 MERES PN . X —&5 506 b3
DB R 2 AR A AT 3 E O R S R E
ARG S i, ASBF9E R ] ERPs H0R, i 2L
A LG FR R T H ] 1Y 8 5 72 (Ahmad &
Hockley, 2014; Zheng et al., 2015a), % %A [A)1E X
BERET, WAEHTERE FAT R BAETE L2 90
T, g, XUEE 4358 L1 Al L2425z > —
MR AR S5 o 76 L1 AESSHh, 2% >0 TS B Be 34 4
FRIEW I, 18 L2 AR5 h, 27> Al ge B Be 3
DOBTRE . 2 B BEOR P T IR G RN E S
R SO I ol 0 2 A3 W s | = R %
B, B, T ANEE H B A
NOORHR, RERAS ) Mgl n Tl — A~ A&, T H
FXRBEELIE . WAL, 75 L2 BREE L FR M HEH
o, TN ST AT, WiiRE, EE
Grialrh, BORYESCRRERGE PN, JFRI L2 1212
PLs FETC TR, PN IRTE AN K25 2 g Tl —
AR S, T H W] 5C R I LA R ME, BRI S
FREKSS HIA o

2 ik
2.1 #HiRk

20 ZAEEIRENGEFEAES 598, IR
NEAREH . 2 AR R BRI e UL, HA R B
Bro SRS 58I 18 AR 5 N), ¥
AR M 20.78 % (SD = 1.48 %), ML E8F I 1 1E
W o LI 21 T 4 M T K ) B K
(Marian, Blumenfeld, & Kaushanskaya, 2007), HH,
DUEE AL BE K 40.37% (SD = 7.99%), BUiEKEH
5.46 (SD = 0.80), 4E&/RiFE/KF-HN 5.93 (SD =0.82),
S B AE S 5.25 (SD = 0.69).

2.2 KIgHE

B\, WIARDUE R M g $E 800 X 44 1Rl1E A
FAEARE, A 400 XF & AR (W55 sh—HEE ) A
400 XTI En“H - AR"). K5, HIAS5IE
ALY 26 A FAEX MBI BREE( = dEH AR
Z, 7 = EFAB)EEREN = BEREER
i, 7= BEREIRF EHATEE ., ERBEWE

W, TEMET 5 RIS GR, R A R
S RO T L R 0 1 R I o1 /v S 1 L 2 2 = il
53 BRI 500 B o

ER S AR 642 XHAIE . Hrp 18 X
T4, T4 624 XPLRENL ML, 312 XTHT
L2 3] R AT 555 312 X @i 4t 5 /RiE, T
L1223 —IAT 55 . L1 Al L2 MR 2GR A
AT 75450 R 13 4, U RHL A 12 X}
AR 12 XA, Horb 8 XTIl 8 X
KeAalE M2 TR L, R4y 8 bR A aesr ) %o )
BEEE, L1 AN L2 FETRA . AR ERE SAEEE ERiTF
SR 1o FEXTFEA t KRS R KW, L1 [t(25) =
93.26, p < 0.001]H1 L2 [t(25) = 89.64, p < 0.001],
AR RS AR B s T I OCA]; WIANE SRR 1)
H[t(25) = 1.29, p = 0.208]FIZEE E[t(25) = 0.64,
p=0412]1ER AR,

F1 FAMESFHETIRMBBITEELRM (SD))

WE O R T 45 AT E BORE
. HAET 66.24(9.78)  6.42(0.32)  6.20 (0.26)
JoXKiA 64.89 (8.42)  6.28 (0.36)  1.74 (0.25)

- EAW 61.77(8.62)  6.23(0.28)  6.08 (0.32)
ToKim  60.19 (9.40)  6.16 (0.41)  1.56 (0.31)

I ZMIABUER M, RSN A T2 —.

2.3 KWt

SCY R 2 BT L1, L2)x2 (CE&R: E4&1H, I
Keiilyx2 (R s H, w4 =N E kst Bl
BRI RL, AN TEA T .
24 ZWERF

SR BAT R A6 36 5 BIRFEET,
PIE F B i Presentation B8, #i7E R
T HLRE BRI G E N, A3 BRSO 1024x768 18 3R BYHK
RV 58 e . sl ar B L1 FN L2 4155,
L1 F1 L2 F: 55 7E 9 ik a] - £

Bt . L. S R S LR,
AR 20 WB: 7EER 8T, #ili
71592, LIE DGR AP R SC 00T 55 2ok . 222
BrL: 8 XA Al 8 X I & inl i AL i BLAE B
g, FoRBICE R L RTRNE . 2A ST BE IST R
700~1100 ms, == >JBFH]2 5000 ms. 2= 450,
PR IEAT 20 s A7 EUED 3 B, KB EL: 1H .
T2 A RGH iR B AL B B e, R 1ST
41 700~1100 ms, A%} 52 B 3000 ms, E R
“IH CEA R HIW . AR AR A, H



%1 X BEREAT: BEES PR IA T U 5 s IS ISR 17
9004200 ms
5000 ms
e A
9004200 ms
BB 2 5T B B
U T{id= UL SliTezt

#H

i e
IA

L2: 223 -WiAE 5

L1: %3 -8 E 5

F 2 SClfRF

FEW R GE I WA, 2 FHE(IH); A P15
At EREFC R E L Ar, o (E4);
P TEE AR A 2E ik, FEC TR GHT . 22 L T
W56 B Bt 2z (] JC B[R] ] B, 56 B fP S A 5524 2
/N 40 434
2.5 ERPs HUEiCRFD

fifi F Neuroscan 2 &) ESI-64 S fiiki H R 4E 3B &
gt, #EERR 10-20 REY R 64 T Ag/AgCL H
BRI 5% 62 A>3k B2 A7 & A 1% EEG o # h 15 7% FPz
MFz#EZh s, SHEWNE TATIL L, BLs
Mrit 4 Ry Ao A FLAE A4 . 2R B R %
TR A, BRI E K IR SRR
1000 Hz, #EZLiCsg MRS 0.05~100 Hz, H
FHE/INT 5 kQo R 55 By Brid Sk R 15 9 3%E 2L EEG
AT LSBT AL BE o HEBR AR H Ok AN Y% I8 AE£75 pv
PASNE LR, B8R E N 0.05~40 Hz, 43t ia) ok
T H—100~1000 ms.

Z:7% Kriukova, Bridger Fll Mecklinger (2013)Jf
5%, ®AIX(F3, F1, Fz, F2, F4)FITH X (P3, P1, Pz, P2,
P4) 10 AR T 1H /5 208 20T o S35 3
KA, W AERIFE 250 ms HBLAE, HAE
450~650 ms WP B, L2 IH/H AR H %, L1 IH/EA
BN FFLEF] 650~900 ms Bt BT Ik, ARAFIT LS
250~450 ms. 450~650 ms il 650~900 ms — > Bt
A3H, Hirh 250~450 ms BB 1H /55 080N A
RN KM, 450~650 ms 1 650~900 ms it BEAYIH/
FEA N TGRS AR, R —2 5081 L1
L2 fElAR Y 22 5%

/] Neuroscan #f4, it o2& ik «1H”
v g 2H iR % R B IE R Y ERPs. 47k FG AL 4K
PR H] SPSS 22.0 #EATSETH40 M 43X = A~}
B R A, ST S xR R < < kR
W7 22500, #E—28 40 B HE X 5 O A DG
F RO N 2 A8 HAE I o TH/E 2800 1Y 3k K 43 A
FLERE, Jeit B 10 il e 22 5k &, She ik
TTEEZ M T 2001, AR EAER B, Wk
434 A A (McCarthy & Wood, 1985).

3 4%

3.1 ITABUESH

T REE WLER 2. TG, X IEG 280 s s gk
172 (B L1, L2)x2 R &R E G0, Joki)x2 (X
N: IH, EA)ZNRER MG 2508 Hik, K
Tt — B EEREEH XA H/EAEE ST, X Prs
{f(Snodgrass & Corwin, 1988)UEATiH 7 xR P [A
REE W25
311 FEME

BE R hE %, F(, 17) = 3.59, p = 0.075,
n, = 0.17, UiBH L2 MRS T L1, KR EM
N, F(1, 17) = 8.22, p = 0.011, 02 =0.33, ¥
=R S TN RN = B W S ] F A A =3 G T
F(1,17) =4.83, p=0.042, n. =0.21, PiAA<IH A%}
A IE AR R T iR X =35 38 BAE AR W3
F(1, 17) = 0.01, p = 0.961; 5 FN[F(1, 17) =
0.02, p = 0.903]., & H MKR[F(, 17) = 0.26, p =
0.614122 HAE A W25 B A5G R 1Y 28 HAF T



18 L il % # %51 %
F2 WHIESEBTERNAERENKLNAE[MSD)]
Reat J6 1]
SRR (£ ) 25
IH HH FA 54 Prig IH H FA 5z Prs
p—_— B 0.86 (0.09) 0.72(0.19) 0.19(0.14) 0.67 (0.19)  0.83 (0.13)  0.86 (0.09) 0.10 (0.08) 0.73 (0.18)
HEEIRIE 0.80 (0.16)  0.67 (0.15)  0.20 (0.12)  0.61 (0.18)  0.76 (0.15)  0.79 (0.12)  0.12 (0.08)  0.75 (0.15)
= Wi 1276 (195) 1655 (276) 1352(221)  1572(249)
(ms) HKFEIRWE 1495 (257) 1863 (227) 1589(271)  1583(269)

W FAra B EA WA IH I L, Proes A< IH T T3 — FAga.

#,F(1,17)=33.67,p <0.001,n2 =0.66, & H%
SIPTEE R R, FEE A, <IH XA IE A 3R
T X, F(1, 17) = 17.55, p < 0.001; 7%
A ER, < THP ) e T AT ) IE R 25 AN
F(1,17)=2.01,p = 0.314,
3.1.2 AT

HEE BV 2, FA, 17) = 8.41, p = 0.010,
ne = 0.33, UiBH L2 MR BS/NT L1 SO 800
W, F(1, 17) = 122.88, p < 0.001, 2 = 0.88, 1M

“IH TR % Y 52 R R T i 2H )0 0GR RN

F(1,17)=5.81,p=0.028, 2 =0.26, BiHE SidH
R /NF TG, = H MR BEAERAARE, F(Q,
17) = 1.34, p = 0.264; 5 75 M 928 BAE A i
%, F(1,17)=0.21,p=0.651; KF A5 HAR
FH% %, F(1,17) =20.58, p<0.001, > =0.55, fajfL
BT Es R BoR, EA[F(, 17) = 25.25, p <
0.0011FIE KA F[F(1, 17) = 98.51, p < 0.001]“H
ZH TR X5 B B2 L < TH e X B R 08 . 1 R
AL HEAE R, F(, 17)=5.09, p=0.038, . =
0.23, fAj SN /AT &S SR B, FEE AR, 17)
7.66, p = 0.013]FIJCRIEH[F(1, 17) = 8.92, p
0.011], L2 A9 e i B &R /NF L1
3.1.3 ¥£5liEHR

Pro A8 F s PR X 20 H AT E LA BE J7, (E#OK
VLA B X A H AT AL A BB iR . 1B H xR
N2 8 2 Iy 220 i 45 R o, 165 ERNA
L, F(,17)=0.21,p =0.651, PLI#HRTE L2 F1 L1
XA IHMEA RS 25, KRR FER N,
F(1, 17) = 12.88, p = 0.002, n2 = 0.43, ¥iIHBEE
82 A XA H A B 4L BE 0 R T I 60H); 185 A
KRS HAEHSZ 53, FA, 17) = 3.77, p = 0.069,
n, = 0.18, AR 45K Won, FEE G, gk
fE L2 XS IHME AW EE 4T L1, F1, 17) =
2.61,p=0.031; FETCXIAH, BolAE L2 F1 L1 11X
SIHMEHEE I ZF AR E, F(1, 17)=0.30,p =
0.578.

3.2 ERP &RHH

P2 S N AE R 250 ms LT RS AE
250~450 ms BB, L1 F1 L2 P I7EAE /3 48500 ;
1E 450~650 ms I B%, ¥ L1 77 IH/E AR, 4%
4251 650~900 ms FFBE(WLIE 3). A T K656 W 2 I vy
STEMGITA RS, N AR B, X STEE
KB ik 2 28 AR HTEEA T 18T B8O o3 A, A EAR AR
B, XFAFREI A ERPs #E47 3R M F 8 (Keppel,
1991),
3.2.1 250~450 ms
20875 L1, L2)x2 RFR: BAIH, TRKI)x2
(R : H, EA)<2 CEEk: 22, fA)EEME I 25
Mrab R s, O FE50 B3E, F(1, 17) =451, p =
0.049, m; =0.21; KFRERNWE, F(1, 17) = 13.04,
p = 0.002, m; = 0.43; WHEMZHEAEHEE, FQ,
17)=7.60,p=0.013, 1> = 0.31, &5 50000 %5 X 1H
ROV B WA 53 A —3, LA F3, F1, F2, F4 Hi)
(- Y 4R IR o FE bR, HE—2 % L2 AL 1H/E 45
N AT R o

L2 J B FROW 2, F(, 17) = 1048, p =
0.005,m, =0.38; XRERN BE, F(1, 17) = 18.86,
p <0.001,n, =0.53; “EHHZTHEARNEE, F(,
17) = 0.02, p = 0.900. #—EHr &M, &A1
TEIH/E AN, F(1,17)=7.18,p=0.016, > = 0.30;
TCRTAIANAELEIH/ AN, F(1, 17) = 4.04, p =
0.061.

L1 W EHN AR, F(1, 17) = 1.07, p =
0.315; KR TR ARZE, F(1, 17) =2.56, p = 0.128;
H = F s BEAEH 2, F(1, 17) = 16.46, p = 0.001,
ne = 0.49, fA] BARE R A3 T4 R WoR, E A TRAEAEIH/
FHBN, F(1, 17) = 4.78, p = 0.041; T XiRAATE
TEIH/FE Y, F(1, 17) =0.01, p = 0.914,

3.2.2  450~650 ms

2(HF: L1 L2)x2 (K&K : B4, Joki)x2
(SZRE: H, E4)x2 CEER: 28, A)EEME 25
Mres R, ROV BN B3, F(1, 17) =573, p =



X DA A PN PSR & AR iR E IC IO, 19

L2: SA

0 400

800 ms

L2: JG25iH]

Pl 3 TH/EE 4R A 45 R 1 4R
T AL B M XUEHEAE L2 )E A i TGS i b i IH /T 25 R R 4% U - B8R I C L D 2R3 XSGR (E L1 (4B /R &
Fr A RIIE TR (4 1/ 2H SR 7E 4% R T3 R . FLr, FL O F1ORIF3 SRS O I8, FR y F2 A1 F4 4R IE 9 H; PL 2 P1 A1 P3
PRIBAYIIME, PR 4 P2 Fil P4 JRIBAYII(E . A AT EFE H—100~1000 ms, HFBE A 250~450 ms, 450~650 ms il 650~900 ms.

0.024, m; = 0.25; IBH ERNEE, F(1, 17) = 6.58,
p=0.020, n; = 0.28; XRFEH B, F(1, 17) =
18.35, p < 0.001, 2 = 0.52; ZeBERAYFHHRIE K
TAER, F(1, 17) =477, p=0.043, 0, =0.22, %%
SRS T0 DX A TH /7 E 0 R0 53 A —3%, LA P3 Hil P1
HLAR -3 R S e b, #E— 20X L2 A1 L1 f9IH/
2 N A TR

L2 O BRI 2 3, F(1, 17) =3.38,p =
0.084,m;, =0.17; XKHRERN WE, F(1, 17) = 19.39,
p <0.001,n, =0.533; " FHMLZEAEHANEE FQ,
17) = 0.30, p = 0.590. #—Er kM, Z4iA0L
IH/E LR, F(1, 17) = 0.82, p = 0.378, JoEiafE
TEIH/E AN, F(1, 17)=3.72,p=0.041,n, =0.19,

L1 W E%00 B3, F(1, 17) =5.89, p = 0.027,
n = 0.25; XREMHEFE, F(1, 17) = 6.26, p =
0.023, m; = 027, ZH MWL HEAERARE, F(1, 17) =
0.24, p = 0.629, kB, AR, 17) =
4.13, p = 0.048]1FIJCKIA[F(1, 17) = 5.01, p = 0.041]
HRAFAE IH /A
3.2.3  650~900 ms

287 L1, L2)x2 L& : BAH, TKid)x2
(R : 1H, BEH)=2 CEER: 22, A)EE NI 250
Mras R wos, OV ERNBE, F(1,17)=10.87,p =
0.004, n; =0.39; IHFH ERBE, F(1, 17) = 8.55,
p=0.009, n;, =0.34; XRFHEE, F(1, 17) =
534, p = 0.034, 0. = 0.24; MUFELZ TN B E,
F(1,17)=4.50, p=0.049, > =0.21. %5 FHIn 0 2

AT IX TH /5 20 800 53 A — 3, LA P3 A1 P1 LB AY-F
PIYR S R A8 b, dE— X RS 4 0F R B9 IH/ &
ZH O AT 3R

L2 B FERARE, F(1, 17) = 0.57, p
0.459; KR EMMARE, F(1, 17) = 0.88, p
0.360; —FHMXEAEHARE, F(, 17) = 0.02,
p=0.890. Z5RFEW], &A1 FICCIEHARICIH/HE 24
BN

L1 2 E500 2, F(1, 17) = 26.33, p <
0.001, m; =0.61; XFRERN BE, F(1, 17) = 9.65,
p=0.007,n =0.36; —FHRLAAEMNLEE, F(,
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[F(1, 17) = 9.97, p = 0.006] #8177 7E [H /2 LU0
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L1 ABAEAE LPC U, fH 34 22 5 R 3, 1(17) =
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2.20; FEJCETR Y, L1 7748 LPC 200, L2 JC LPC %
N, “HERAEE 1(17)=-1.61,p =0.126,
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Abstract

Recent research has indicated that humans exhibit better item recognition when working with their second
language (L2) than in their first (L1). Associative and item recognition are based on different retrieval
information and retrieval processes, even though they share certain characteristics. In the present study, we
investigated whether bilingual associative recognition performance was better in L2 than in L1. We asked
participants to complete two study-test tasks that were presented in Chinese or Uygur, as appropriate. During the
study phase, participants were instructed to remember either compound or unrelated word pairs. Participants
were then asked to indicate whether word pairs were intact, rearranged, or new.

According to the dual-process model of recognition memory, recognition can be mediated by two
functionally distinct processes known as familiarity and recollection. Familiarity is a subjective feeling of prior
encounter associated with an early (300~500 ms) frontal old/new effect (FN400). Recollection provides access to
detailed information about the prior occurrence of an item and its associated episodic context, which is reflected
by a later (500~800 ms) left parietal old/new effect (LPC). Traditionally, most researchers have assumed that
associative recognition depended only on recollection, but more and more researchers have suggested that
familiarity could also support associative recognition under unitized encoding conditions.

In the present study, we manipulated levels of unitization (LOU) through semantic relations of word pairs.
In the unitization condition (compound word pairs), two words can be processed as a single coherent entity or an
object. In contrast, in the non-unitization condition (unrelated word pairs), two items can only be treated as two
separate objects. The current experiment found (1) associative recognition was more rapid in L2 than in L1 for
both compound and unrelated word pairs, and the accuracy of associative recognition was higher in L2 for
compound word pairs but equal for unrelated word pairs; and (2) associative recognition was better for
compound than for unrelated word pairs both in L2 and in L1. The event-related potentials (ERPs) showed that
in the unitization condition, recognition in L1 elicited both FN400 and LPC effects, indicating the unitization
effect kept consistency in different language. However, recognition in L2 only elicited the FN400 effect. In
addition, participants accomplished associative recognition at a time of 650 ms in L2. However, associative
recognition was not completed until 900 ms in L1. This result pattern indicated that associative recognition in L2
can rely solely on familiarity. In the non-unitization condition, there was no FN400 effect, but the LPC effect
occurred in both L2 and L1.

Together, these results indicate similar to item recognition, bilingual associative recognition is better in L2
than in L1 in the unitization condition. In addition, unitization increases the relative contribution of familiarity
to subsequent associative retrieval. The practical significance of this study is that it provides a cognitive
neuroscientific basis for promotion of the national common language in minority regions of China.

Key words associative recognition; bilingualism; unitization; familiarity; recollection



