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X QBRI = £ E R AT
MR EERXE ERP #5T

KEF EEFH

(FPEARKZOH2ER, JLET 100872)

i E A REIGE K RADOERREE, HEBRIE B IOE S B A BT (R ol REXDUE DS RN
PR RIS, 1B ARG AR, 8T DUE TE e A AR v 1 A RN AR R 52BN
FUR shE, ZRPHAE 2R IR 2 S5 U X A B BRI o ARSI T4 A B, 5 R0 H B ZR R 1A
UG 1% 100~400 ms Z 8], & R0 HILAE 500~600 ms Z [0, BB RIMAFHICHAF LLIC AP MIE B IE . X 32

e ERR 25 05 ) A I B A o eI AT, AT B AN T BRI 8] 1 11 AT e 3 S i B
JE R R B, A RYIE T I8 R SR OT R AL o
KR IR HRaD, SE iR ITikGG EHT ER

SES B84

1 515

T A R RS BUR AU 0 T AT
LR, GET AR SR E
(Conceptualization), i W22 H 5 1525 A%
B4 BB RS IR SN B (Formulation), P
T AR S A Y IR, EE AR Y R LA
PR B 450 5% =02 K & B B (Articulation), 1
PRI I8 5 — € B9 LN 12 3l A e 1A ek
3K (Dell, 1986; Roelofs, 1997; Levelt, Roelofs, &
Meyer, 1999), FHiGd2UR MG ™4 h % LB B,
WK Z R IaaE s, A TR B AR
(Lemma Selection) Al . i) JE 2 4% % (Word-form
Encoding) . B ia) B 2 g i i B2 vl if — 20 4l o i) R
7 4% (Morphophonological Encoding) . # ) 4 5
(Phonological Encoding) 1 1& ¥ 4% % (Phonetic
Encoding) =M o 7RI R & A et B2, YA
R 4l 1] 2% 1B 1% o B i 45 1) A TV 358 R AH L 1Y) 1] 3

W H 42 2019-03-29

L HAPEAHE . TR S I i e, AR IR 3R e
BOF s AL 1, JF 17 & 19 fk(Syllabification),
B R A R R IR R AR . TR Y
T aok 2 0 5 5 9 B T RN R AU UE 45 (Dell,
1986; Roelofs, 1997; Levelt et al., 1999),

B g N Tt — B AT AR
Fip RN Z—ENRKIE & . Dell, 1986; Levelt et al.,
1999; Meyer, 1990, 1991; Forster & Davis, 1991;
Kinoshita & Woollams, 2002; Malouf & Kinoshita,
2007; Schiller, 2008; Damian & Dumay, 2007, 2009;
Damian & Bowers, 2003; Jacobs & Dell, 2014; X
1% : Chen, Lin, & Ferrand, 2003; O'Seaghdha, Chen,
& Chen, 2010; Chen, O’Seaghdha, & Chen, 2016; Qu,
Damian, & Kazanina, 2012; Wang, Wong, Wang, &
Chen, 2017; Zhang & Damian, 2019), 1% 7=4: Y™
R AR X T 8 ) S i A BT S T AN
(RN A o AR B R A AT (1 25 5L, Dell (1986)48 H 1 B
TR R IR EF gAY RO T E R

S IH

* AR R Rl E R B T I H (16 Y YA006)FI T N RSB BT 52 56 4 50 H (h e i R AR BT L 55 9% % T) (18XNLG28)%i H

.
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(phoneme)' . #35(syllable)*. 57 A LH B/ K He
TR RRAIE o T 9 G i R v R A 2SR
(B LG MR &) IR i 4 210900 5 sl A
THERG Y . H— N RRE S 2SN, S
I MNZE = A FIIHEATH . Levelt 45(1999)AYA
DR E T TR STvo 2o S (R a i e B e
i — KA g% R, WS e & T
IEEZOITERFRE & . Dell (1986)IAK & i %
P BRG] LU i 2, 1M Levelt 25(1999)IA
HE T A ETT HOE R IR A [FRTE T,
T AR 5 1 AR A 5 3R AT L[] I g O 4 A
BOHELR, WEE NS RUFITANAE B
Bt A HERE

TEENRRIE & B iR A, REBWEGE S
REE WIS E I T EIT, WU LA SN AR
F AR 2 BT 55 (R AR HE IS shiE = . N ERJE 3
0 2 LA b P T — 3] T 4 S 46 3 20 A ) i B 5 45 2R
HRUESE 13X — WA o WFFE A IRl Y i i 2R
RERM N . B g, MR R T R R
FH(Dell, 1986; Shattuck-Hufnagel, 1979), MK
JaFE, WS RIS SE U Y B AR I
FAREE, FRN R T E & X AR, BT E
T E R (Alario, Perre, Castel, & Ziegler, 2007;
Damian & Bowers, 2003; Jacobs & Dell, 2014;
Meyer, 1991), FEFE W2 it AL 5h, BIEE
R E RS AT E R AR (40, “green
goat”), iy 44 W) S B B B 45 F 6 5 4% 1 (5]
“green rug”) (Damian & Dumay, 2007, 2009). & H
P —3R)7C 475 2 (Damian & Martin, 1999; Meyer
& Schriefers, 1991)F1#Eifi J5 275 (Forster & Davis,
1991; Kinoshita & Woollams, 2002; Malouf &
Kinoshita, 2007; Schiller, 2008)#f 5% & 7£ EN ki 5
T R T R EER .

Hdlt, AFFE DU TR = A 1 R T X
Y i ik A A R VR AAAEAR R B . DUE

' : ¥ (phoneme) & — N R G T RBAE IX B B L e/
TN, IR FR AT LI I, JCE (Vowel, fEFK V)
i#% (Consonant, fiiFR C).

P 1 (syllable) TR IE T 2 H WL FH R AR BRI A fc /N e JEE 22 T
AR — i B iR . RIS, ERE O
BRE T A N —A T, RS oG AR FE . T
WHHEMA CV A CVV F W4, Hlnde s h/al/jE—4 CV
SER AT, HohVRSTE, JadeotTr, Wi/lai2/dt—A CVV 4
R, AdE— A VRS IT T a5

fER—F A G & 5 FRE S A ERKAE. &
Jo, MIFCTLE . far22if, DUBEMSTEER L, A
THA A 400 &5 22 4, THAE W A 120042
A7, it 2218 R RZA 12000 3535 GkIE Y, BE
5, 2005; Levelt et al., 1999), Hik, DUEFRHFT
NRA I EEW, NEETEP & RS, MaEPHE
S W OE A, 2 R B 1 1 R
HAERFT TG, WIE Levelt %5(1999) A9 WL,
T AL B S 0 BRI S OR AR T R R
JRUBR, T U R Ry 2 B R O SO B AT
it e, JEEE P gt A rh ELEE R, P DUE
) T R L R T DU B R A Y g A B T T AT
e, maEExR.

Chen (2000)43 M iU iH 1 1R 15 B & P 37 &8
AR I R AR R Tl R A R, RIS
TEDUE B AP E 2V S T % . Chen, Chen
F1 Dell (2002)F FH N Beid 23w 2R R DOHE XU E 15 18]
A S B A B By, KT H AR AT
MG BN, (HE Z AR R S50 T AR 0, X3k
HH JC 7 R 19 5 9T 7 B R K7 BB AE S — ANl ST )
T TT . WS R HHEHOS 27X (Chen et al.,
2003, 2016) A1 & - THEiE X GRG0, £,
2005)75 3 T [FIFERIESE SR . You, Zhang il Verdonschot
(2012) ) F I i iy 45 1 B3] iy 4 PR AT 55 24 R B T
TSR, R DUE CE TS R S R S BT
PEALT SR (AR o B UERN 5K I Y (2015)R FH 1] 1 —
FC TR, i e E I 4% . SR A4 DL I
FER M 4 5 kR E LSS MG, 58 TI0ENIE
77 A H T RS B (segments) (24 R4S TE
) —2on, Ha B8 T8 )7 i U g
T (AN TR) B B JT 77 £ B R000E, - 235 R 3R W8 1 ) i g
RN K A S TR A Y B, UEI T 3 1 e i g
IR A IEERTT, B BA] e e S T g B B
EIEM.

SR, Atk T 8 iE DA
T BIRYE VERL N . Wong il Chen (2008, 2009)2% i
B i -y T eE s, R IS TR S5 H
Bl (88 BE A RS AR AT, iy 4 S 3 T IE G
e, POHABATT A S B T = A v Y RS ) S

P W B (segment)FEDUE AR BE R TR R M/ T H A
4 B IG(Wong & H. -C. Chen, 2008, 2009), #iltm, %f F—4 CVC
SR RN B an2/, FTRARIY IS B, BE B CV 45
B /1a/F1 B 5 B VC 45K 1 /an/,
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i Boe ] et & Bt ([A] " Wong, Huang, & Chen,
2012), 517 MR A—2H /&, Wong, Wang, Ng Fl
Chen (2016)F FH & imi-ia L. TPy 5 ERP HiAR %
PR L = A P i & U BLAE 500~650 ms
Z[H. Wong %(2012)1A kB (1) [ = A i f ml
e SR AR TE 22 5, ORI BB & B K
R PUEERIGE S Flan, 558 s 0Ch iR
B/m/Mlng/, TE TR E SFR E /p/, 1, K/, /ml,
/n/Fil/ng/, T H/ng/7E 81k vk a] LIVE RS & .
AR ALEE T 6 AN, i LS 4
7
5% 5 R T B ] 43 BE R %) ERP R 48
TR RO & AR YRR R . Qu 4E(2012)
FHEEREEUAE T XEZ WG T M
BEAREZNRET), EREZIEH 200~
300 ms ZIA A 7 HHERELNN, KRG RGE
SBAE T R 5 B Bt 2 900 (R WL Yu, Mo, & Mo,
2014), O’Seaghdha, Chen F1 Chen (2013)#& i 7£ Qu
4F(2012) & PR ERP U IE 22 55 AT REAA s e 1 23 7
T A H bR iR 7R T R AR A A BRES, JERRER A
REE MBI HIC, 55—, Qu % (2012) T
FEAEBEE SE L, B B2 e m R 2 A, KR
. W R —1E T 0 T R A2 35 ik
5 % 2 i B B 52 i (Parker Jones et al., 2012;
Verdonschot, Nakayama, Zhang, Tamaoka, & Schiller,
2013). Verdonschot Z5(2013)3k B2k -1 XUE #
SR A DOE PR 108 T 55, KT IUE
T 55 TP 4 1S ShiR) 5 H A5 ) 5 T 25 0 AR TR i
Rlashaons, FRME BT SmE —1E5 N T
SUN I 3 o O e < | ES B S i 7 e W B 1 TR ST
WAAESS, #E B ArE W2 BE K 200~400 ms
400~600 ms KB TR SR, AR K AT A
o BUA sl (Wang et al., 2017), Zhang F1 Damian
(2019) R FHHEH G 2hii =, B IRAEDUH B8 1 H
AV AR g AR ] s R B T T KO8 (300~
400 ms)FIE BV (500~600 ms), J&TF o044
Ay BEXE B R[] 3572 (Indefrey, 2011), #FFEE A
SR 33 WG AN 580N AT BE 430l A AE ) g A I B R
HF B
Roelofs (1997)# 1 B9 WEAVER (Word-form
Encoding by Activation and VERification)f& 7l /& 3k
TERRKIE R A5 FE ST 1Y, 2B AR & 5 S i 1
HITRER, BT NS B R e — MK
K gmi it e, NETHE S IR0 CE G

FE# (Levelt et al., 1999), HH&10E FIEIRE £ K
TEH R R EITTH AR, O’Seaghdha, Chen
M1 Chen (2010)#& i T & i ¥ JC & i) (Proximate
units Principle) >k fif B 18 5 W) & 7 4 i BRI YA
FIANE 1 FiR). A idEdmiS 50 (Proximate units)4g
) 2 TG TRV 1Y 18] 38 2 5 SRS ) ) G
FATT, X — R BIA R B g A 5T Hh B Se R Y R
JUAETEIE & E 255, BN R INSe ik sl =2 ik rh
RACIEBR BRI RS R, MEDGET NS, 7
ENBRE R, S EEERERE, 48 TERER
AT E AL AR, OB T R R BRI T HERS K
HIs AR . DOE H k= A rh s 2 e B 7y
J ik — 25 3 il Rl 2 B BUE B (B RS B BY),
e R s AR Y (B i 72, Jmiff i ks
B OB R AE RS R (R B T EY) . Roelofs (2015)F)
FHIH S ML Y J7 0% & 0 oo R i A B T
WEAVER FR I SHcE , Bk 75 o

HE /ch/ h/ /al Ing/ CVVG
ik
RE /chuang?2/

[l 1 O’'Seaghdha %5(2010)4% ) 9ILE
7~ i

S, FRATAT LA B G RS R RN
T EVEE A v A T BOH A W BT A A A
. CHMRATEST NS ERP 458 1A —3(Wong
& Chen, 2008, 2009; Wong et al., 2016), L1} ERP
ZE IR 2Z B A —2(Qu et al., 2012; Wang et al.,
2017; Zhang & Damian, 2019), 7EF & L& RH 3%
BT H1(Qu et al., 2012; Yu et al., 2014), A
BRSE RO HT IR, HAATE R Ty C
AIREZ BN IR F TR, & ERP W5
KT B Ay 2 AT 55, AdE TSR IR AR RE
B W AR S — RN T R, X

TR AR
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St AR 2 (] 23 AR AN B RS, LY AR A v A X 1] T
PEBE RN B dm bt ()52 0 E ERP WF5R Y, &5 &0
RO R, R AR IR, HELUR
% (Wang et al., 2017), XHERMFIEE NLIZR X
T 2R AU T A BRI S AT 55

TE R P AU, BF5E 3 R TN Bas shil o0t
BRI AAGHEAT TIRAMIE . X —1E55 4, #lh
2 JUANEXE, et R -4 B, 1018, B
—= 55, DLoe—4i i o 3 PO~ B a] X A ) A A HL i)
B AR, FRZ A B (homogeneous)
S o X B ZH BRI A S8 AN BRI ) L G
BX, PRZ M5 5T (heterogeneous) 551 o 7E MK B B 2
PR X T R B — A1) (R R R AN 5, Bl
Uit X 0 Y 2 AN Rl (H AR e e A7 BE) (SRS Y
2008). 7E W FeUa shia =, AATHE B brisl Z B4 &
IR R BUME LT 237 AR MR 00, S B R A kA
N TEERNRIEZR T, R E R ARG it R
Hb B BT A FR Y E £ RN (Meyer, 1990,
1991; Damian & Bowers, 2003), 2% {5 =0%F 5%
Y i B TC S HUB Y o 7E Y BRUs B X i AR A
BT ZE A X U AN R R IR U H bRiA], H AR
ZHPR T 2R 2E ) T X AN AR, BETEZE 1A
SPGB B ARiE . A E A BRI Y
H b 1] 18 78 0 3 R A A AR IS SR
e, AW KBS T. (Meyer, 1990, 1991; J.-Y.
Chen et al., 2002; Cholin, Schiller, & Level, 2004),
PBUG A ST gt 72 o AT B R e A5k
Ub, PBRJR ST 55 thoR b R 3 i )T A v B A
U B, AR A B, FRATTAE I P BRUS B X
AJRE X 28 2500 A R

AR A BRR shn =5 i B R AR S
G F FE 1 RN A IR ()R AR, T EL IR AR IR
TABIKOF HOH H AR R e i i el DAAE
BREE I8 5 05— MR AR A B TR U,
FRATTTII F5 77 RN A A= ) B[] 5 Ry, 51
RO R AETE R g B B, T 2R 00 T gt TR
B G B B I B e A B

2 ik
2.1 #HiRk

20 B IAENGERR 228 46 %, 16 4 B 1),
Dikwih 2 N, @3N, K& 6 N, AF9 A,
i # B R A 0 R YRS e, BRI
B B A I 2 > i o AE S0 T i BT A AR

5Tk AR A R, I 0~7 (0 103R
SRS, T AGERAEEI)IE A VE, I $ali
Ay HME K FEE 1.53 (SD = 0.94, Ll 0~4)57, BE
1.37 (SD = 1.18, T Fl 0~3)4), i 1.42 (SD = 1.35,
L 0~3)4r, Wy 1.32 (SD = 0.98, JLH 0~3)7).
J A B TC IR e s, B DO, Rl TR,
M B8 IEAR T IR o #E S0 52 30 2 A g e 152
1R AIEET, LR IR IRMS—E .
2.2 M

SR 36 XA TE SR (TCAE ] 1IEF
P A ) B ST R (. #RAl- L, <
il &, “JLA R i), e 32 X528 ERX
SCEGRARL, 4 X SRR, 32 XFENCARYE B Arid]
ZIE A R AN 4 B35 M A ((E S PR AS [R]) A
4 BEHEMFEENL, BEEE 4 MR, 530
FA N, 4 B8RSR 4 B3 R A Wi
TR BSR4 ERp Rk sE 1 AN, X ke
AT LATE A 4 4~ H AR A JGAT ] 1555 B &R p el e, Jhal
B4 B E R RIS 4 BE R
S AT (IR IR 5% ) o IR BT TR 1A 1 (]
JoT SR RN S T S5 A R T SR e BT AR AT R
AR, ME—RA R B AR A S B R AN

Sy T VRS & R 2R AR R X 2R
A H bRl 22 B i R, RATHZET 21 £
T E N RKZE R4, BoRMTHE 5 i3k LT
W SCORBRETEE, 1 RETELTK, 5 RETZEHL,
LR RN M = 4.02, SD = 0.54) 5% EHf
BHM = 4.12, SD = 0.52)915 LB A I 2
S, F(1,20)=1.97, p=0.176,

T VR E A R AP E B S S B
W E BRI Z ] i SOCEREE, RATHEET 20 A0
ENRKZFE A, ZORMATE 5 mismR EXPAS
H R Z [ (e l-FEsE . el T8 s«
B A A OCHR R TP, 1 RERE 2T
X, 5 RETEARK, R KT AR, WA
H b 1] 2Z 18] ) i SCOCER B FRARAR, HLR 4 (M =
1.34, SD = 0.29) 5 73 i 4(M = 1.32, SD = 0.35)A1%
MR EW A B E2ZS, F(1, 19) = 0.177, p =
0.862, 7EE E Mk, [FIFIZ(M=1.28, SD =0.29)
HRRHAM = 1.27, SD = 0.32)Mi5 X KRB HA
BEXER F(,19)=0.18, p=0.79, [AIEFFRATHXT
I) Jo 4 5 S Jo 4L v 4R 2R ) 22 ) 9 SO B R gk A 7
T, 28R R, fEE BT, WAL RIFZ
[B] (i CER B ARTRAG, ELIRBR4(M = 1.41, SD =
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0.36)5 FRHM = 1.33, SD = 0.33)[1H X LB
WA REER F(1,19)=1.71,p=0.103, 7fEEEH
B, FFRHAM = 1.24, SD = 0.24)5RFHM =
1.31, SD = 0.27)0if LR WA B & 257, F(,
19)=1.32, p=10.23,
2.3 it

SER BTG T B bRIR A OC A% 4 (18] 5 A 5 5
AP FAM R EA(F T M EZ)NHHNRELER
W eit, WA | AR R R . Baok
A A AR P PR, B RS — A~ [F] BT 25 140
Fl—N S AR, [R) 5 0 4% 14 s B A T A
(AT P-4 o 7 [R) B A S 4 (Rl b, AR v g
X E A EE A R R PO YR, e dE 16 R X T AR
WA, BN, BEL R L AT AR R L
(), AR UEAR R PRl AN 2 S R B, B B
SERL 256 (2 FIAHOCAR =2 PIFPAR DG AL <4 541
Ak 4 Xof BLR] x4 YR ) Ui
24 U=

SCEGFE 1 E-Prime 2.0 i, PST SRBOX X
Nfr, Z AL, B R 2 IAE PII-667 1t
AL #E e, gy Nl i PSTSR-BOX i %
(22 sE RS o SEIR AT RHT 2B . T AT )
o7 B A AR A i S A o e SRR A SR I
5%,
25 BF

S R =AW E, fE BB KB BRNIE
KL B, FE2E T BB, w2 > 35 1 A R ol
FZAMFE T B 16 iR E 45> /Y 4 4137 %5,
I 20 4LiAxt, FEUREBEFE LA P A B S B R
R AR, BART DL A O 2T ), R
BAC AT 20 AT 24 58 2 Ja #E AR B, 7EBE
e v ol 2 3 ) A A g A T R A — 1] (S
Fi), FRK/NR 30 5 RAKT, B A U b
Hi 50 %k B TZ AR AE AN (B FRiRD . B
Ji Bt b S IIEAR 58 o AR B B R X 1) % B
L= ARl B R, I o B R,
X PT AT B IR TR B AT — R 2E T, R TIN,
FE PR ER A0 RN

TESCH B BE, 150 2 BRI “+7500 ms, 2
JEEI 300 ms ZS R, $EAE bR D L R BRI
(AT 3000 ms), EIFIRK/NR 30 FRKIKF
A AT 55 2 B 7R 1) 2 5 T S o A DRk 15
BT R BRI, R R B B A e
W RN TE R, — R4S 55 AP 1500 ms J5 T

A — R
2.6 EEG xS

Jivi B8 {5 5 28 it Neuroscan 23 7] 42 7= 1) ESI-64 5
A HLIC S R GE AT R4, 64 AR . S ARAR HL AR LA E
Brid Y 10-20 J7 201 2 THUBNE b ZeMilFLo4E
RS WM, Ak o A . T AR
T HE 7Y HEL B 12 SR 3 ELHR HL(VEOG), 7 TAA IR
Hh 1 em 2By L SRR IR L (HEOG) . MR 5 3k
e Z BB BB/ T 5 kQo (55 SR AOKR, Hek
1O E T M 0.05~100 Hz, SRFEHIZE A 500 Hz,

XPiesk ) EEG B AT B LR Ab B, e Ul
FLRAE N H B S % H it (Wang, Bastiaansen, Yang, &
Hagoort, 2011), i# EEGLAB 4K {4#17 IR d Oh ik i)
W IE o B8 53 AT B R 7 38 4 0.1~30 Hz, # MR H A%
El 2 BLHT 200 ms ARG 600 ms 14 HF ] Bt ik
PEAT 0B, I 200 ms ARy HEZ FEAT HELR A GE, M BR
IR . LA A5O3 o 7 DR TF A 5 e ik + 100
nv EBg.

R < R AR R BE R 6 >4 83 [X (Regions
of Interest, ROI), H:Hh4&g~4Mill ROI i HL R /2 3
A LA RS0, Fln, A2 (FS, F7, FCS),
T (Fz, FCz, Cz), £ Hi(F6, F8, FC6), )5 (PS5, P7,
CP5), HJ5(CPz, Pz, POz), £ 5 (P6, P8, CP6), LA%%
B Be i~ AU R S AR R, AT 2CRE SR SR TR o
SR < 20RHOCRAY: . B R) < 20X .
Ja) < 3CEEK: AL . A)EENET 20, Yk
TEABRBE AL B, J7 22 53 HT 14 p{E 3 ] Greenhouse-
Geisser % 1F .

3 4%

20 AT 2 28k T Oh i oK 2 4B,
Horbr T 18 Al EdE, BA YA EARIET R
ARSI L 40 IR
31 ITAHZR

W) 3 i 42 4 1R Y B (0.52%), Hog A e
W a5 | R 1 S N B B T A S NE (1.19%) DA K
P 5 F- 34 0E 2.5 AbrifE 22 LIS EE (5.41%) . T7 22
SIATES SRR AR I, FR4(M = 844 ms,
SD = 87)5 % B4 (M = 850 ms, SD = 90)F¥) 5z i i
JoBFHEES, Fi(1, 17)=0.737, p= 0.406, F5(1, 15) =
0.113, p=0.741; 7EHEEAH, [EHE4M =791 ms,
SD = 89)5 7 JF£H(M =788 ms, SD = 101)f4 &2 i i}
T FEES, Fi(l, 17)=0.229, p=0.638, Fx(1, 15) =
0.219, p=0.647,
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32 ERP4R ZERTIX: t(17) = 3.02, p = 0.024; AHIX: t (17) =

SN ZINT 600 ms AEHE (5.2%) F1 KT 1500 ms
(B (2.7%) B 5 B, AXCA I g TE B R iR AT
T 34T o

¥ E A W95 (Qu et al., 2012; Zhang &
Damian, 2019), F&ATHIE T 6 4~i% L2 B 0] % i#E 1 7
SRS, 318 0~100 ms, 100~200 ms .,
200~300 ms . 300~400 ms . 400 ~500 ms . 500~600 ms.
X BEAS B [  FASF- PE R AT 2R DGR AL
WOER) < 20HREME: R, 5 < 20X
HIL JE) < 3CEEk: 2. H. A)DFEE W& 225587,
MERIEAR A LB, SN p HIHH
Greenhouse-Geisser 1% 1F . [A] B F R 2 42F 4 fdrtool
X p (HPEFT T fdr #EIECLE 1),

TE 100~200 ms A ] % F1 PN, FHOGZEH A4
PR X A BEAE S B2, F(1, 17) = 4.01, p =
0.061, ny = 0.191, @ 2, #E—LFXFHHr £ M,
BRI S R AR A B E 2 S, RN
[) JoT S AR () - Y P R AR (UL 2) 0 PN 248 X I
22 A FE B 3 T B 0K (& fdr A2GE) (LI 3),

3.35, p=10.02; 6 P2%HRIX P4 A e BRAT AT 5 R AL,
ps > 0.462,

TE 200~300 ms B[] % N, K& A
A A AR s BAEH, ps > 0.105, {HiE—25
MR X FE X TR, k2, FTEEA SR
LA AR LA 0 2 25 5, R IR R BT 45 14 T3 0
TRETIE (LI 2)0 78 =248 X Y 22 5 Lh ik )
T W EAKE (2 fdr £2OE) (WKL 3), ZARTIX: t(17) =
2.55,p=0.032; HHETX: t(17)=2.19,p=0.043; £
BilX: t(17) =3.82, p=0.012; 6 P24HRIX IR &
PUAEAT ¥ R AN, ps > 0.230,

TE 300~400 ms AYIFAIES A, AHOCZEAVFIAH
KM BEAEH W, FA, 17) = 6.31, p = 0.022,
ny = 0271, WK 2, HF—LmX TR, &35
Ji 5 R BRI AR LU 3 25 S, R 4%
PRSP IR IE (LR 2), 75 A 24HRIX _E ) 22
SERI IR R T B K& fdr BOE) (ULIE 3), ZEHT
X t(17) =2.38, p=0.035; FH{X: t(17) = 2.63,
p=0.031; AHETIX: t(17)=3.26,p=0.02; FJFKX:

F1 O MEXER, FMH. RRMFHKABLTER 0~600 ms HHEFTRIER

Bt ] & 1 (ms)

7 B
- 0~100 100~200 200~300 300~400 400~500 500~600
%MEQ1,17) _ _ o 421 — —
(1, 17) — — — 5.09% — —
A1, 17) — — — 6.31% — —
S IX (1, 17) — 7.00% 5.34% — — 4.49'
FAE=2EER(2, 34) — — — — — —
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Primary phonological planning units in Chinese spoken word production:
Evidence from an ERP study with implicit priming paradigm

ZHANG Qingfang; WANG Xuejiao
(Department of Psychology, Renmin University of China, Beijing 100872, China)

Abstract

Languages may differ in terms of the proximate units of phonological encoding in spoken word production.
It is widely accepted that phonemes are the primary units used in Indo-European languages. However, it is
controversial what the functional units (syllables or phonemes) are in Chinese spoken word production. In the
framework of proximate unit principle hypothesis for Mandarin Chinese spoken word production, phonological
content is activated in a syllable while its syllabic frame is retrieved. Both syllabic content and frame are linked
sequentially and tone is also specified at this point. Crucially, syllables are retrieved at an early stage of word
form encoding, and then the phonemes of the syllable are retrieved in parallel and linked to their position in the
syllable frame. The present study investigated the temporal courses of syllables and phonemes in word
production using an implicit priming paradigm, and electrophysiological signals were measured concurrently.
Specifically, participants were young native Chinese speakers with low level of English ability for excluding the
influence of the second language.

In an implicit priming paradigm, four sets of word pairs served as experimental stimuli. Each set consisted
of four pairs, and the first word of a pair was the cue word, while the second was the response word. In the
homogeneous conditions, four response words in a set with common phonological properties. For instance, the
four response words in a set were fEHL(/weiljil/, crisis), Fl$% (/wei2qgiang2/, bounding wall), JEEL (/wei3ba/,
tail), and T & (/weidxingl/, satellite), which shared the first syllable but not tone. The heterogeneous conditions
used the same word pairs, but assigned them to sets in which they didn’t share any properties. Two homogeneous
conditions (syllable shared and initial phoneme shared) were used in the study. Participants were asked to
memorize the sets of four pairs of associate words, after which they were presented with the cue words, and
were required to produce the response words.

Behavioral results didn’t show any syllable or phoneme effects. EEG results revealed that syllable overlap
condition elicited significant effects in the time window of 100~400 ms, and the effect firstly showed up in the
left and right anterior regions, following in the middle anterior region, and finally in the left and right anterior
regions, right and middle posterior regions. While the phoneme effects only appeared between 500~600 ms after
the cue words were presented, and were distributed in the right anterior and posterior regions. Both the
syllabically and phonemically homogeneous conditions were characterized by more positive ERP waveforms
when compared to the heterogeneous conditions. We suggest that syllable overlap effect arises at an early stage
of phonological encoding, whereas the phoneme overlap effect possibly arises at a late stage of phonological
encoding, or phonetic encoding in Chinese spoken word production. Our findings provide support for the
assumption of the proximate unit principle.
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