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Abstract

This study used the ERPs to investigate whether second language learners’ second lan-
guage experience influences native language processing under different language modes.
Two groups of Chinese learners of Japanese were recruited as participants, engaging
in both a short version experiment resembling a bilingual mode and a long version
experiment resembling a monolingual mode. Statistical results revealed that in the
short version experiment, when Chinese-Japanese homographs were used as priming
words, the amplitude differences of the N400 component induced by semantic relat-
edness were not significant, whereas the amplitude differences of the LPC component
were significant. In the long version experiment, both N400 and LPC amplitudes in-
duced by semantic relatedness were significant. Based on this, the present study infers
that when participants process native language semantics in a native language mode,
second language semantics are activated and influence native language processing in a
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short version of the experiment approaching bilingual mode, with this influence only
existing within the time window of N400. However, in the long version of the experi-
ment approaching monolingual mode, second language semantics did not affect native
language processing in either of the two time windows.. This study expands the under-
standing of how second language experience influences native language processing from
the perspectives of language modes and processing time windows, which has impor-
tant theoretical significance and application value for constructing high-quality human
language computing models and systems.
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ANFE S ARG )28 B BhE S N IGE M A THL S TR E A, HEIEF NS
THEMSEMAAEE . CEMRRN, T8> HR SR EHEM I8 AW Z Bt iR A
G, BIE, S, 2017). HFH, EEESIERN EGST, BB F
i o B, EEHEEDH, BN EHERE IR . ARSI EEEAERNZ R, 2
FHERPHEAR WA RIS 8] & H gt — 155 BEE R BT — 20150, DUH N 382 ) F 1R
RZEIN THLRITR HE— LR R AR - AT AT, BHEEE S BE R 155 S A A%
MZNLH . BETE, ZiE¥ BN T ER, RATGEREHENESER - TR Rk
BESET LR TIESE L (RO, SREE, BILLME, 2019; &%, EIE, 2, 2017; 5K
A, M, Bif, 2023) o BV BB SIE IS ERPEOR AN R RLUE R T AR S F EHE R
W) ZAAAE, GIEREE RN B ShEIEPLH] (Thierry and Wu, 2004; Thierry and Wu, 2007; Wu
and Thierry, 2010)F15% S HL#] (Kerkhofs et al., 2006)% - AT S, BHEXT 18I T HIFIMHE
AR 2 RIS UE R S B4R B, JUE R AR i) 75 4% > 1 5 (Horie et al., 2007; Krogh,
2022; Mishra and Singh, 2016; XIE [, ifEH, 2022; #IFLL, 2019; B, (ZIH, 2016)

AT BB BN TR, iEX B E AR R B . — T, — 24T R
57 (Caramazza and Brones, 1979; Gerard and Scarborough, 1989; Jared and Kroll, 2001)~
P AR PR 22 AR 5T (Hoversten et al., 2015; Rodriguez-Fornells et al., 2002) & L, ZEZ0REH]
LHEIMREH, X B S B HEINE A 1B S 74 (Caramazza and Brones, 1979; Gerard
and Scarborough, 1989)F1ZEf# (Jared and Kroll, 2001)H A& RGN, AH— 0, HH—LF
P R X AR BB R AU TE B0 LA T T-9(Dijkstra T., 2002; Yang et al., 2021; #&
Fand {LEAE, 2016) -

Midgley et al. (2008)8F 5% | 7£ 5 1B FNIETE B IR N 515 5 BOAERUE R ey X0 & o B i i
(N400) HIFEME - BFFCEE R TR, BEEX A B, B B0 BERRINH A a# &
% o fEMartin et al. (2009)FIFF5T A, BOXAE & A BUR LEMIE W MIE S A8 S shie R+
FAEATE —FiE S AT F BT EUESS - Bl mE  (N400) RIZERFEIRE SR T A RE S 1%
Z B TE B s, I HaXME SN AZRTEST R - 1hAh, 7E(Yang et al., 2021);# /8
Fand {LHE (2016)IERPHFR A, —iE7ERREIE AT LSS FRAER I T %30 3 3h Bl
WE . BAKTE, AR BAEREPIERIL T B 5N T AR -

IR, S5IHANFERIE, Rodriguez-Fornells et al. (2002) LA HAF# #1028 % JE - P 3 XL
BENERNS, HERPEORIIFMATHATIRIC RSBSOS - 451 ER, REWGLZEM
THIERPN FL AL &H 32 B BTSN T, BIRE MR B0 i T 8EE Il L
CRONE o FEVZBTIURILE R, SRARADIASR TR Bon, 7618 SUE BHOREUZ R, SR ZIEMTE
SEEMCEHEME T - Hoversten et al. (2015)ZEERPE R FR A MG H T S5 EEY &
L5 - ZIFTIN, ERPEFIEMEEANCGEES, BERANSGHERSHUMEEEER
W, X ks E B LSRR 38X BE N AR -

2 A&
PLEETXT B R B S MERE I TR, RIESCHER T, FTeEE W A ARE » H—,
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ZRAAFE LR EERE SR8, 55 S EWOEE S A AR
MESR, XA BRI RNERZ — K2, DUE SR EHE T a5 =i 8K
HEN4OORK FL A5, TRl E R T <&/ & &R . FX L, BiES A LHENMUR
PR TN400A 5 FIBTTRIE O, (URIEIZ RS B W s SR AT RERR I T AR S b A« iy, &
BFSURE — B BRE RN ) RN AVE S5 o IR TR & 1 AT i — PR 5T -

BEEI (language mode) & FE7EHF B By N AUHE 3 0 FE 5 BUBGEIR SR THLH -
Y= NG T REEAR, EERESATHRENRS, MEMESWEZ2BIERE, iEr
HMEERIMT . k2, J—MAGTIGERERE, 52 BAHE S #E TSRS (Grosjean,
2013), FIRESME T - Grosjean (2013)F4HEEE T B MHLE, KBS HERRN
— A PVBERR S AOBGE R T Wi S (L) o BGEE £ SE S R B
EBE” (base language) , BIEIHFH“EFA”;, FRIETZIMIESIERRNYESB - MEN
EE R A AGER S, B SBRTERE S AW INE . B8N SAEES WE M (Dunn,
2014)FH4E A (Dewaele, 2014) /7 HZAGGIE -« F140, Dunn (2014)FIBFFERRA, W PHHEA 15 FI 935
ANGEE R, TEACER N HUT DR RS B EZN RN EK - RIS, ZIFRHR
W, KRBTSR ETRE S FBIEK P Z IR EM R KR - Dewaele (2014)FF 57 T #1320004
Z1EE, RITHEIGESE T, WHESHOTEERE, ZEEFEMHM TAENMES Z A%
#Heo BTESEARMEN TERF—MAERZMNZ R, RUFFEN, B EHENESIR
B RESREE 118 5 GRS BT AL B e He, #E TR BN B 5 I TRIMER -

ESA

R MBS

A
v
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TEJTHRARIGEE FIR A S (ATB), T IRABENERE SWIETREE, A
RS TZIE S O ITE SR, P4 B Grosjean,F.(2012). Bilingual and
monolingual language modes. The Encyclopedia of Applied Linguistics.

1: Grosjeanﬁ/‘]iggﬁﬁ%%f

3 S

B E o I ER B2 S E N LR = SR BB I, H R SO RRHETE S T
FITFHBOL, RIEN B BB TRem - BEmE, KR E8EHE &% E51ERH
w, B AERPERICFAA AL TIX- B [FJE 7 SRR M- B [FE 7 SCafE R B shiEns, iR
W AR E S EZR . B ITXEMEESER, RN IEERESE N E TSN
TN TR - 5ILEIR, 2R 5008 o 6 S48 2 IR E S 3 710, RIS [ 1S F
TR AR o anf2, FRRARSRES BB RGBSR, B&4NER, B ERTEHEH
W-H RIJER G, KARAR SIS &0 BB PR A, HAERERARSSE 4 Mg RER |, T
BB ZEMA TEEIN-H RERE ORI EEPGEES:, IR —HES MBS . AR E N
%W*EH%%H%EK@WK%%%T,@m@%ﬁiﬁ%:%%Xﬁﬂ%%XMI%%
M o

KR —ELEE TINEE, BFERRA (KRR, FBERA) | EXREHERE (M
K, LR) MBEHARE (FEhafs 2 ma fsE— i) G- FERERSGA, JE3-H
[FJE R SC3R) o HoA R B3 ORI B 1] 28 B X PR 2R A K2 < 240 RiA A SR
(Semantic: S+EFRIE MR, S-FEE TR, Homograph: H+-FEF oA ZN-H RIEF
A, H-AFR B PGERE; Version: VARFEERALLE, V-REKRASLLE) |, @
fﬁﬁﬂﬁﬁ%%%ﬁ%%ﬂ%ﬁﬁ%ﬂ%ﬁﬁ%W%%XW%@%?H%,W%Xﬂ%ﬁ
% .

N4002 FERIEZINE 400 msZeA TR K7 2 A7 AN T ER X 885 B A — PP A e & mT DA ik
KIGAEZI BT 1R LA T o Flan, 18 TR AR I8 5 2 g UM R ARR 15 & — 5
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2: FERCAR IR SE 38 ) T BRI ]
® 1 SEIEPEREH

PUETE XA (S+) POEE MR (S-)

jAEhiE HARA EshE BANE EshE BisE B3hE HisA

U AB  EZ AB B
ﬁ%’?ﬁ? NS H U N A&
S+H+ S-H+
I H A . R
S YD EE g EE OB
S+H- S-H-

KHIN400YEME (Thierry and Wu, 2007) - fEABFFAT, a5 LI B [RIJE 5 S8 2 shim 38
FoRAFXS (S-H+) 154 BINA00RK KL 5 75 AR AANS (S+H+) 35K BINA00RK R 22 7 N R

N3 BB R A I I B T BT SO BB LA T M, RCZIANIR o tbah, TR
A X H BRAE600ms ZE 45 BB A IE % (Late Positive Component, LPC) 7] LUER K BLEE1E T %
M {EN400 /5 BATE BRAE B TR T - EE51E S RMMIIERPHTFTH, Martin et al. (2009)F1Hoshino
and Thierry (2012)%R & BGE S FE MM THRLPCE A SITIER - fEET 1, AREFR40RE
IS LPCRIRR IR Z 3% 3] FH AN TEHER 5 I B R s ol o DIERTSUREE, 8 UK
AR I8 2 R TR BTN 15 & — DB RILPCIKIE - fEARMIGTH, iR LA B [FE R S
A J3 SR B SUTERIANS (S-H+) BA FILPCR 518 XA RN (S+H+) A ILPCAL
RIS EE, W ABORTEZ I BN ITE T 23838 SOFR BB = A, e Z A
R

3.1 SEREER

FERRAR S 7 180 MAEE N LIS AR o Horr, 300 H [RIFE 5 LI A130 1 U 17 1
SRIFES T WA BB A - 52, X0 M AEAEZIMAEX FHIKK, 25K
120 MAE RO, — AR T 120 PCFE XS - HA, [[/—4E 80 5 POEME < B B R Eoxf
—iR, SVGEAMEREEVRARCN —IK . E&MERS, SSRPERRBFEE —2 - EKR
ARSELRGH, APTF AN T 4N R R SCRRER, AiXEERE . LI PPRRREN
HEW . BTHIMEMEERIGES FTIESEAER, BEERANHARRST 2 HrEf
T, R, XER o SERMORL TR SIS R R RN GITTEE Z I -

SERS AR TR SRR 20 B A FF BUIRSIZE (Cai and Brysbaert, 2010) « HTPGETRNC LU
BRI, PTLA, ZEdmialCim sy, ARur s RimiC 23RN (FHRbiRF) (EA—1
WENNDHT . GOTEERER, 5 XIS ehifa R P EA 12 B 38 BN AT B /Y
TR T E[F>0.03, ps>0.8]« SHIRE, S M) T LM R IRNCAESR - o9 1 %
DO RN FHE UM e AT 1, L3S 4R35 T 15% Se N E H R A s A E R
SFPGETRXS A5 UM R AR B AT T vrAG - B, 5 MUFE MR B R, 10 UFRIE R

PP E SO E RSSO, 75007590, KR, L 202447925 H #28H
: Eawl
(c) 2024 HEAPELFSHIEF A LVERE 753



HEESY

A R, 5 R8O R B shia R BEN B E R HTHIT - GRE
R, BRI R ATFELZBRNF (1, 29) = 2.098, p = 0.158], FAIE MR
WEREFEF (1,29 = 11292.582, p { 0.001, n2 = 0.997], X BT RIEF-HFEF L
TRRRAN A, IR RELDGEFR T, BRI EEE T AEAES . BENARRRCA R
Z[F (1,29) = 0.081, p = 0.778], XU AE B H#IRTCIE 8 H - A R R LS
APGEMESR . R ZBIRERES, A FExs 25 LURRENL AT 221 -
3.2 #Hisk

KIFRFAE T HAETEHIBE¥%ES 55 - BHEREIENEAZI 16 - MiTET
TREHRBREKFRIN2E R . MITHERTEEYELISSY ~27% 2 [H . Hr, ZHERFIHE
82225, BHIERFEIERE21.25% - WABKEESACPRERM T HREEEES (ps
;0.2) o WRIEZ T ERBEN, SR rw iR AR F(Oldfield, 1971) - Ho, FELKZ
7T, FTE R SR EL B IE R o BRI S SR SRR, IF B A A s
PSR E - ARG T RFEEES) PABERE-

3.3 SLKHE

W A 7E 8 R G B 80 em /e O F b SEAERAE o SLESHZ FOHE 2 U T B E-Prime
20K FITESMEIIAE, EFERBENEREL . BFEAERNKE . (ERZEPE
WHIEY L EHBEI, FREE34THRME . SO S st B R gIEESS. WEREEEW
A — X POE AR T, LR AT W R R IR S B A O, R R R I TR AR L AT
R o BEANSEI A N AR . HAERGIER, RERHEI 7200 PUE RN, He—
AR AR, — P UAME - B ES IR T, Y IEFRARI0% KL EEA i A
BN RMIES LR . BRI THIRELSRER AN - N RRRBO TR &
B, = NRRFTES < BIERFE SR BN R N200ms, REMIKEFER S, Hik, 1E
NIEEhFE RO E I R, (FE R A500ms; ZER— N EARRE, EEIEK
A&500ms ~ 600msBL700msH HI—1; &, (BN BVRMAMPOERIE HIE R L, B
WAEHAIWE ATEE, RE, FEHREFREI, WK, ARSI R IR, TEE
{E8200ms, A EEERE300msEi400ms - FHt M1k, —DEBATHERMT -« BEE T F
FERRERSERATSE IR T -

3.4 BIERESST

Y62 Ag/AgCl FL AR SR SR 10 S 1t AE 2 hn S8 ok 2 o 0 i P 8598 - 1% AR
A& E EFR10-20 A UE 2S¢ (Easycap; Brain Products GmbH, Gilching, Germany) -
W& P HIFCZFIAFZFE AR 73 7 FHES: % AR AN et ra Al - DR FRAR A T & 22 EANK AR
B, S RIERELR T AFARIMI (Picton et al., 2000) - ZEVERIEXERHT, FAKEBIA
FFE10k Q LN » 7EBrain Vision Recorderf{ff (Brain Products, Munich, Germany) %]
™, WA A 0.01-100HzE Brain AmpDCHUK 28 245 (Brain Products GmbH) 105K #
RIERGHIE . oA B0 S A0 T2 R 6 LU B % B9 3 A FITERR (Yang et al., 2021)) .

EWETEIEZE, AR EHAMATLABY FIEEGLABYH A% H 17 T HlAb B - 74
A, AR LA R NS FE B A (TP9~ TP10) |, 78 A F X Fi B 5 5 @ a3k 47
HE . FE, AR5 FHEEGLABH (WERPLABYE 4 7£0.1-30H 70 Bl A AT T I8, JFid i
WAL s (ICA) EBRTEZIR - BRIE - JLASHESER RS ERT . EidR7EER,
KRR E S EEGHE 5 EI N & T4 K 1100msH7 40 Be - (O 56 B 1A H B T 100ms 2 5%
B IS AD1000ms) |, FFES BT BRI 23T T EERIE - &iE, RAUFRRRIE KR
F+/- 100 « VEI 5> Be A bR, #5 BR ) 53 B 7 L 80 20% 1) B st 88 0 1 HEBR AR o3 A 2 4h - R
5 o {5 P R G R 100=2 0 2 HIRHIL (0ms) FUTBRENKFAE S, #5177 E%K
T o MRIENA00FNLP CHE i F I [ - AR 8] 93 47 1178 o FEL 3 22 e R A =5 18] 90 A, K BT 50 3% BR
TCz~ C1~ C2~ CPz~ CPIMICP2iX61™ B IR s BP9 R & E D9 R A i LR O A e 5 o
F1, N400HL AL #% € S B Rif 2 IS 300-450msH~F 3R, LPCHEE Sh B #7iF 25 500-
750ms P IRIE -

B 5050 P 2 & 7 25 A A P L U R SR AT et o Eorb, DB SURE R (R SR
AHR) MEARE (B RERSGA, EX-HERRSGR) ERERNRR, SRR
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(RRRA ~ HERRA) FENEFIRLR - 2 B HEERT 1R,
AT TR B R 5y T B A -

REHEEREE,
gER

T4k 55

3.5 S

% F Greenhouse-Geisser JERZIE « Ul

WnER2FR, WORAT NSRS R AP R IEF RS T % ML L, RIE TEIRRIE R - MR

KRRATE6 1 AR 5 FIN400FILPC,

2. TR R N ERS

PARENA B Hik Y B 2 70 Bl AN B 3R 45T 7 -

95% Bf5XI[H

ZH 5 %M F¥E HEIRZE
TR ER
< H+ 938 016 905 970
+
- H- 969 010 948 1990
KR A
< H+ 879 020 839 920
- H- 969 007 955 982
< Ht 922 016 890 954
+
H- 953 010 932 975
KR4
< Ht 982 020 941 1.022
- H- 980 007 966 994

N40OGEIT 5 R EoR, BENaRA < i S RMERMUR ) = R B 22 AN B FUEE[F (1,
30) = 3.605, p = 0.067, 72 = 0.107] - FEFMAA, A hiAREUFITE SUH S A0 R 3R 2 A%

ISEnEAIY
7£ LIX- A [FTE R
1.94, p = 0.184] «

(1, 15) = 11.468, p = 0.004, 7 2p = 0.433] -
SGRAVER Bshaf G T, 8RR ZNERFARE
BR, FELUIEN-H RS SGRAER BehiFm oL T,
FoiE R R IE LT R B TE (M

g (M = 0.165, SE = 0.646)
MA[F (1,15) = 26.77, p =<0.001] -

;f\/&

[

Hep, ENTE B R ER,

BT RAVEN G| & /)
= 3.501, SE = 0.797) &

200 WU

— StH+

600

§+H-

5 — SHf —— SH-

4 uV

300 — 450 ms

30 FARARAE6 A _EAIN400 - LPCREA % BRI EZE R

B = E T F RIS, %715@; 75970,

283

-1 pv

Y &
1007 \

-3

-6

500 — 750 ms
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KRR, B Bhia R B ANE UM SRR R R R A BN IS T [F (1, 15) = 4.081, p
= 0.062, 7y = 0.214] . HA, CATE BB AMTER LR, £ FFERSGAEN B8
BT, B X TERIERE & FIIE (M = -1.545, SE = 0.755) B AHERAIE RS & HIK
g (M = -0.387, SE =0.720) HM[F (1,15) = 9.05, p = 0.009] - ELAK, FELIIEX-H FEF
SGAERNBEhFARIEO T, 18 LT RAVE RG] AZHIE (M = -1.487, SE = -0.546) 5
FHIEDLE| & BIIE (M = -0.597, SE = 0.797) EM[F (1, 15) = 22.66, p =<0.001]-

SRR E, FEN4OOWT [AIE O, FERARAN LS o 103- H [RITE 5 SCial 1) H 15 15 AT RE S0
&, BOER) B8 G TR BB RN T - AT, FERARARSEEG Y, - H FIE R SGE ) H
R SOCE S, BHERIIN TR E 2 2R -

c1 Cz c2

— §tH+ S+H-
i [ 6
B = | L | 8

B A S N
VY NRVEN™4 NAVERT 4

8

cPi cPz cP2

!
-100 200 0 600 =100 ) 200 600 -100 g 200 \vg(-) 600

Time (ms)

I. auv
I.‘-1 KV

300 — 450 ms 500 — 750 ms

B 4: KRGS EAIN400 - LPCKREATE BB EER

3
6
S+H+—S-H+ S+H- — 8-H-

LPCHIZETH A R R, B ohin RIEAITE AR BN & [F (1, 30) = 5.020, p =
0.033, nj = 0.143]« HA, ENIHEBEEN TR ER, AN H RERSGAEA RS
BT, 1B XTI RAERS X EKIE (M = 1.027, SE = 0.458) HiE UHRRIERG] & KRR
(M = 3.819, SE = 0.456) ®fA[F (1, 15) = 16.18, p = 0.001] - FLLH, FELIIEN-HFEF
SCAERBIIARER T, X ICRIVERT| Z BT (M = 1.901, SE = 0.404) g AR
PIEILE & BINE (M = 3.438, SE = 0.473) HEf[F (1, 15) = 7.86, p =0.013]- {H:&, it
FEAEE R AER TF (1,15) = 0.01, p = 0.932i8 218 X EFMBEHFF (1, 15) = 2.09,
p = 0.169], BINARMAFEWAFIREE - 1o, HERZBRAMNEMN EEF (1, 30) =
14.716, p = 0.001, 72 = 0.329], HA, FRERAKRIE (M = 3.709 , SE = 0.429) HAKRRAK]
JeiE (M = 1.384, SE = 0.429) HIiF.

BASRE, FELPCHHE O, FEARA L F 13- H RE 5 SRR H B8 AT §E B0
i, R ERMEEREREEM T . R, ERRARSE T, X-H RIER SGRR B8 AT
REERFEN4O0T M —FE, FIBEHIIE -

4 g

K52 HERPE ARZE ARG S Tt 8 2 B SRS I TixX —i% 75 .
SIS TR E A EESIEEN, SR a0 T 34 BIFEN400FILP CR I TR & 1 HY
oG FL T - N40OMIGETH S R B R, EEMARERR A, YiX-H R R SGAfE N E e, &
MAHRMEFMFIEANMERHALE - X REN-A FIER AR B E1E AT B OIS 7
oM T BRERIIN T . R, ERMARSEEH, FEEFTRE M ZANERINEE -
XRAEZE T, IN-H FEER AR B EE TR #E, HEin THERZEY

B = E T R R, %750?—2@159% KR, PE, 2024725 H%28H.
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W o SRTM, ZELPCHIZEITEE R, SLIMURE R H IR 5 & UM KR EUR Bhinl R A A8
BN - HFH, BohimRBMWKPZRIEREEEER - FL, AU, SHE
BRER TN TEETE SN, B R DB = A 8 AR A SE 56 A 2 BT H 2 i B
AL, B AREE FIR (AL T N4 Al & L3, A FFEEBILPCHRS A& D3 . (2
f&, T BRI KR SEIG o, o8 AR I 8] & O B RS e B A F IR
A FARYE LIS A5 R R ME T JOEX BEIEEA - (Bilingual Interactive Activation
Model, BIA+) (Dijkstra T., 2002) 2L K Z 827 >3] %5 BETE I TAAKAHRRZEATL 0 A S miel = 1> 07 T fee
FEaHT il - E5E, Mo S 2 FAE B MR R T B R i AR S B8 A R B R B S K R AR S
ZIAZER, EMIE T Grosjean (2013)%& i« S0/ BOBUE RS X B8 S R BITER - X
FhZ2 7 F BAAREE N H FJE 7 SOR B ZiErE ash b BERME, ERERASEES, (B
f& B8 BIX- B [R5 SO B 80 SR, e 1 RARTE BTG 1 U 7T & 18 UIC R iR
(S-H+) BIIIT o iXFE T B TR0 3PRE B TR AR S AR - MR, FERARARSEES
B VRN BB B RTE R G 88 SO HIEE, a5 U in T . X #
& T HRIBEATIE BE S TEIRESHIFRA - REF510T M ARSI A KR A S, &
HHHIRSL T Grosjean (2013) BT iR B S EEAIXNCGE B LA

Bk, AP HEERIGUE T BIA--A B 1E S 500 T E0E S0 H A, R 7E 7 H A
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