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Direc t  Visua l  Acces s i s th e onl y W a y 
t o Acces s th e Chines e Menta l  Lexico n 

Xiaoli n Zho u an d Willia m Marslen-Wilso n 
Departmen t  o f  Psycholog y 

Birkbec k Colleg e 
Malet  Street ,  Londo n WCI E 7H X 

X.zhouapsychology.bbk.ac.u k 

Abstrac t 
We argu e fo r  a  vie w that ,  fo r  writte n Chinese ,  direc t  visua l 
acces s i s th e onl y wa y t o acces s informatio n store d i n th e 
menta l  lexicon .  Phonolog y play s n o rol e i n initia l  lexica l 
acces s an d ha s limite d effec t  o n acces s t o lexica l  semantics . 
Evidenc e supportin g thi s vie w i s adduce d from  thre e set s o f 
experiment s tha t  eithe r  faile d t o detec t  an y phonologica l 
effec t  i n lexica l  access ,  o r  faile d t o prov e tha t  th e 
phonologica l  effect s obtaine d ar e pre-lexica l  i n nature ,  o r 
demonstrat e successfull y th e presenc e o f  orthographi c effec t 
i n lexica l  access .  W e conclud e tha t  word s i n th e lexico n ca n 
be accesse d i n differen t  ways ,  dependin g o n th e genera l 
configuration s o f  th e writin g system s i n differen t  languages . 

Introduction 

Th e proces s o f  h u m a n languag e understandin g begin s wit h 
mappin g o f  th e sensor y inpu t  ont o underlyin g for m 
representation s i n th e menta l  lexicon ,  a s th e basi s fo r 
acces s t o store d semanti c an d syntacti c properties .  Fo r 
writte n language ,  th e traditiona l  dual-rout e model s o f 
readin g (e.g. ,  Coltheart ,  1978 )  assum e tha t  thi s mappin g 
proces s (o r  initia l  lexica l  access )  ca n b e conducte d i n tw o 
ways .  O n e i s b y a  direc t  visua l  acces s route ,  wher e visua l 
feature s i n th e inpu t  ar e projecte d directl y ont o underlyin g 
orthographi c representations ,  whic h ar e i n tur n relate d t o 
th e activatio n o f  store d phonologica l  representation s an d 
lexica l  semanti c properties .  Th e othe r  i s  b y a 
phonologicall y mediate d process ,  wher e th e orthographi c 
inpu t  i s  first  transformed ,  perhap s throug h grapheme -
phoneme conversio n rules ,  int o a  phonologica l  cod e whic h 
i n m m i s  use d t o acces s lexica l  phonologica l 
representation s an d semanti c an d syntacti c properties . 
Cormectionis t  model s o f  readin g (e.g. ,  Plaut ,  McClelland , 
Seidenberg ,  &  Patterson ,  1996) ,  o n othe r  hand ,  discar d th e 
localis t  assumptio n o f  lexica l  entr y an d th e independent , 
rule-base d route s fro m orthograph y t o phonology .  Instead , 
th e lexico n i s assume d t o b e a  distribute d networ k i n whic h 
th e knowledg e o f  a  word' s spelUing ,  pronunciation , 
meanin g etc .  i s  represente d a s activatio n pattern s ove r  a  se t 
o f  units .  Th e sam e unit s ar e use d t o encod e differen t 
words .  Lexica l  processin g i s  jus t  th e computatio n an d 

productio n o f  differen t  pattem s o f  activatio n ove r  set s o f 
unit s use d t o represen t  th e informatio n i n demand .  A s fa r 
as th e activatio n o f  semanti c propertie s i s  concerned . 

connectionis t  model s shar e wit h dual-rout e model s th e 
assumptio n tha t  th e meanin g o f  a  wor d ca n b e activate d i n 
tw o ways ,  eithe r  b y direc t  visua l  acces s o r  vi a th e 
activatio n o f  phonologica l  representations .  However , 
recen t  year s hav e see n th e emergenc e o f  a  differen t  view . 
Accordin g t o thi s theor y (e.g. ,  va n Orden ,  1987 ;  Lukatel a 
& Turvey ,  1994a ,  1994b) ,  phonologica l  mediatio n i s th e 

predominan t  proces s i n lexica l  access ,  i f  no t  th e onl y 

process .  I n initia l  access ,  phonolog y i s compute d from  th e 
visua l  inpu t  an d mappe d ont o underlyin g lexica l  o r 

semanti c representation s i n th e lexicon .  Orthographi c 
informatio n i s the n use d t o refm e th e lexica l  activatio n 
begu n b y phonology .  Direc t  visua l  acces s eithe r  doe s no t 
exist ,  o r  play s onl y a  mino r  rol e i n lexica l  access . 

I n thi s paper ,  w e argu e fo r  a  differen t  vie w o f  lexica l 
access ,  no t  fo r  Englis h bu t  fo r  Chinese .  W e wil l  provid e 
experimenta l  evidenc e whic h demonstrate s that ,  fo r  writte n 
Chinese ,  direc t  visua l  acces s i s th e onl y w a y fo r 
informatio n store d i n th e lexico n t o becom e available . 
Phonolog y play s n o rol e i n initia l  lexica l  access .  I t  i s  eithe r 

a consequenc e o r  a  by-produc t  o f  th e visua l  access .  I n othe r 
words ,  ther e i s n o suc h thin g a s "pre-lexical "  phonolog y o r 
phonologica l  recodin g i n readin g Chinese .  Moreover ,  w e 
argu e tha t  acces s t o lexica l  semantic s i s  predominantl y 
conducte d b y direc t  visua l  mappin g fro m orthograph y t o 
semanti c representations .  Althoug h phonologica l 
representatio n nna y b e automaticall y activated ,  du e t o th e 
activatio n o f  orthographi c representatio n i n initia l  lexica l 
access ,  i t  i s  normall y no t  o r  no t  efficientl y use d t o mediat e 

th e acces s t o meaning .  Direc t  visua l  acces s i s a 
psychologica l  consequenc e o f  th e logographi c Chines e 
writin g syste m whic h ha s evolve d t o represen t  th e meanin g 
rathe r  tha n th e soun d o f  th e languag e (Wang ,  1973)' . 

As pointe d b y va n Orden ,  Pennington ,  &  Ston e (1990) , 
unambiguou s evidenc e fo r  direc t  visua l  acces s ha s bee n 

'I n thi s language ,  th e basi c meaningfu l  unit s i n th e writin g 
syste m ar e characters .  Wit h som e exceptions ,  eac h characte r 
correspond s t o on e morphem e an d ha s on e pronunciatio n (i.e. ,  a 
syllabl e wit h a  specifi c  tone) .  Becaus e differen t  character s ma y 
hav e th e sam e pronunciation ,  homophoni c morpheme s i n thi s 
languag e ar e commo n rathe r  tha n exceptional .  Mos t  word s i n th e 
languag e ar e eithe r  monomorphemi c word s o r  disyllabi c (two -
character )  compounds . 
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scarc e o r  non-existent .  O n e reaso n fo r  thi s m a y b e becaus e 

orthograph y an d phonolog y ar e necessaril y  confounde d i n 
alphabeti c language s an d thei r  effect s o n lexica l  acces s ar e 
difficul t  t o separate .  Instead ,  researcher s hav e followe d th e 
rational e tha t  i f  a n explici t  manipulatio n o f  phonolog y doe s 
not  produc e a  detectabl e effec t  o n wor d recognition ,  i t  i s 
the n take n a s evidenc e o f  visua l  processe s i n lexica l  access . 
I n th e presen t  research ,  w e firs t  follo w thi s logi c an d 
demonstrat e tha t  simila r  experimenta l  manipulation s tha t 
produc e reliabl e phonologica l  effect s o n visua l  wor d 
recognitio n i n alphabeti c language s fai l  t o affec t  th e 
recognitio n o f  Chines e words ,  whil e semanti c o r 
orthographi c effect s ar e consistentl y observe d i n th e sam e 
experiments .  W e furthe r  demonstrat e tha t  th e presenc e o f 
phonologica l  effect s unde r  certai n circumstance s doe s no t 

invalidat e ou r  clai m o f  direc t  visua l  access .  Rather ,  i t 
strengthen s ou r  vie w tha t  phonolog y i n readin g Chines e i s 
a by-produc t  o f  initia l  lexica l  access .  Furthermore ,  w e 
presen t  direc t  evidenc e o f  visua l  effect s i n lexica l  access . 
Such a  demonstratio n o f  pur e orthographi c effect s i s mad e 
availabl e throug h th e separatio n o f  orthograph y an d 
phonolog y i n th e Chines e writin g system .  Take n together , 
th e dat a suppor t  ou r  vie w tha t  direc t  visua l  acces s i s th e 
onl y rout e int o th e Chines e menta l  lexico n i n visua l  wor d 
recognition .  Th e issue s o f  acces s t o lexica l  semantic s an d 
th e architectur e o f  th e Chines e menta l  lexico n ar e 
discusse d i n th e las t  section . 

The Absence of Phonological Effects 

Sinc e va n Orde n (1987) ,  experimenta l  task s tha t  ta p int o 
lexica l  semanti c representation s hav e becom e som e o f  th e 
majo r  tool s fo r  investigatin g th e rol e o f  phonolog y i n 
lexica l  access .  Thes e task s shar e th e advantag e tha t 
subject s ar e no t  require d t o atten d specificall y t o th e 
phonologica l  componen t  o f  visua l  inpu t  an d an y 
phonologica l  effec t  arisin g fro m thi s tas k i s likel y t o b e du e 
t o a n automati c proces s i n lexica l  access .  I n a  se t  o f  prime d 
namin g experiment s (Tabl e 1) ,  Lukatel a &  Turve y (1994a ) 
foun d tha t  facilitator y effect s fo r  word s lik e fro g ca n b e 
obtaine d no t  onl y whe n the y ar e precede d b y thei r 
semanti c associate s (e.g. ,  toad )  bu t  als o whe n the y ar e 

precede d b y word s tha t  ar e homophoni c wit h th e associate s 
(e.g. ,  towed) .  Thi s phonologicall y mediate d semanti c 

primin g betwee n towe d an d fro g i s  take n a s stron g 

evidenc e that ,  fo r  English ,  a n orthographicall y dee p 
language ,  initia l  lexica l  acces s i s  phonologicall y 
constrained .  A  phonologica l  cod e i s  compute d fro m th e 
orthographi c inpu t  o f  towe d an d use d t o acces s al l  th e 

correspondin g phonologica l  representation s (includin g 
toad )  i n th e lexicon .  Lexica l  activatio n spread s t o othe r 

semanticall y relate d lexica l  item s (e.g. ,  frog)  an d lead s t o a 

facilitator y primin g i n naming . 
We conducte d a  se t  o f  experiment s wit h simila r  design s 

(se e Tabl e 1 )  t o examin e whethe r  phonologicall y mediate d 

semanti c primin g coul d b e obtaine d i n Chines e a s well .  I n 

Experiment s 1  an d 2 ,  w e use d bot h namin g an d lexica l 
decisio n task s an d concentrate d o n two-characte r 

compoun d words .  Word s lik e 2 2 4 (wei(4 )  sheng(l)" , 
hygiene )  wer e precede d b y thei r  semanti c associate s (e.g. , 

? p ^ ,  jie(2 )  jing(4) ,  clean) ,  o r  b y word s homophoni c wit h 

th e associate s (e.g. ,  S @ ,  jie(2 )  jing(4) ,  shortcut) ,  o r  b y 

unrelate d words .  Ther e wer e n o orthographi c o r 

phonologica l  similaritie s betwee n prime s an d targets .  A s 
show n i n Tabl e 2 ,  ther e wa s n o phonologicall y mediate d 
primin g effec t  i n eithe r  tas k despit e a  significan t  semanti c 
primin g effect .  Subsequen t  experiment s o n singl e characte r 
word s wit h a  simila r  experimenta l  desig n als o faile d t o fm d 
a phonologicall y mediate d semanti c primin g fo r  word s lik e 
towe d an d frog.  I f  w e accep t  tha t  th e presenc e o f  a  primin g 

effec t  betwee n towe d an d frog  i n Englis h demonstrate s th e 

existenc e o f  pre-lexica l  phonolog y an d phonologicall y 
mediate d lexica l  access ,  th e absenc e o f  suc h a n effec t  i n 
Chines e implie s tha t  pre-lexica l  phonolog y an d 
phonologica l  acces s proces s d o no t  exis t  o r  d o no t  pla y a 
majo r  rol e i n th e logographi c language . 

Semanti c Mediate d 

TOAD TOWED 

?^^  « e 
jie(2)jing(4 )  jie(2)jing(4 ) 
(clean )  (shortcut ) 

If c ^ 

ge(l )  ge(l ) 
(song )  (pigeon ) 

Contro l 

TOLLED 

mat . 
liu(2)fang(4 ) 
(banish ) 

m 
chui(2 ) 
(hammer ) 

Targe t 

FROG 

J2 ^ 
wei(4)sheng(l ) 
(hygiene ) 

n 
wu(3 ) 
(dance ) 

Tabl e 1  Experimenta l  design s o f  mediate d semanti c 
primin g 

When we turn to more direct manipulation of phonology, 
we d o no t  se e a  phonologica l  effec t  i n lexica l  acces s either . 
I n a  stud y investigatin g morphological ,  orthographi c an d 
phonologica l  structure s i n th e Chines e menta l  lexicon ,  w e 
examine d th e primin g effect s betwee n visuall y presente d 
two-characte r  compoun d word s whic h share d on e critica l 

Semanti c Mediate d Contro l 

Lexica l  Decisio n 

Namin g 

581 
(2.7 ) 
60 9 

(2.1 ) 

62 0 
(6.6 ) 
62 1 

(1.8 ) 

62 3 
(4.9 ) 
62 6 

(2.7 ) 

Tabl e 2  M e a n respons e latencie s (msec )  an d erro r 
percentage s fo r  compoun d words . 

'Th e pronunciation s o f  Chines e character s ar e presente d i n 
Pinyi n (th e Chines e alphabeti c system) .  Th e number s i n bracket s 
represen t  tone s o f  syllables . 
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Experimen t  1 

Experimen t  4 

Visual-Visua l 

Masked 

Visual-Visua l 

Masked 

Morpheme 

606 
(3.7 ) 

563 
(5.1 ) 

Homograp h 
648 
(7.1 ) 
583 
(9.1 ) 

676 
(2.3 ) 
653 

(6.6 ) 

Homophone 
637 

(6.8 ) 
611 

(10.1 ) 

653 
(2.4 ) 
661 
(7.5 ) 

Contro l 
644 
(7.1 ) 
609 
(8.1 ) 

651 
(2.9 ) 
655 

(4.8 ) 

Tabl e 3  M e a n respons e latencie s (msec )  an d erro r  percentages .  Homograp h constituent s wer e als o 
homophoni c i n Experimen t  1 ,  bu t  no t  i n Experimen t  4 . 

homophonic morpheme (Table 3)\ A target word (e.g., 

^ ^  hua(2 )  g:ui(4) ,  luxurious )  wa s precede d b y eithe r  a 

compoun d sharin g a  morphem e wit h i t  (e.g. ,  ̂ H l  hua(2 ) 
li(4) ,  gorgeous) ,  o r  a  wor d havin g a  homographi c 

constituen t  (e.g. ,  ¥ # hua(2 )  qiao(2) ,  oversea s Chinese) , 

or  a  wor d (e.g. ,  f ^ M hua(2 )  xiang(2) ,  glide )  whos e critica l 

morpheme share d onl y th e pronunciatio n wit h th e critica l 

morpheme i n th e target ,  o r  a  totall y unrelate d wor d (e.g. , 
^ H wen(2 )  zheng(3) ,  intact) .  I n a  lexica l  decisio n tas k 

(SOA=10 0 msec) ,  n o primin g effect s wer e observe d fo r 
word s tha t  jus t  ha d homophoni c bu t  non-homographi c 
morphemes ,  whethe r  prime s wer e maske d o r  no t  (se e 
Experiment s 1  i n Tabl e 3) .  I n contrast ,  th e morphological / 
semanti c primin g effect s wer e consistentl y observe d an d a n 
orthographi c effec t  wa s reveale d whe n th e prime s wer e 
masked ( S O A = 5 7 msec) . 

Semanti c Homophoni c Contro l 

Visual-Visua l 

Maske d 

Namin g 

60 4 
(3.6 ) 
57 5 
(3.2 ) 

611 

(2.1 ) 

63 4 
(7.6 ) 
59 7 

(5.7 ) 

59 9 
(2.4 ) 

645 
(7.8 ) 
59 7 
(4.7 ) 

621 
(2.4 ) 

Tabl e 4  M e a n respons e latencie s (mesc )  an d erro r 
percentages .  S O A =  5 7 mse c i n th e maske d primin g 
lexica l  decisio n experiment .  S O A =  10 0 mse c i n bot h 
visual-visua l  primin g lexica l  decisio n an d namin g 
experiments . 

Experiments conducted on Chinese compound words 
tha t  hav e mor e phonologica l  overla p tha n jus t  on e syllabl e 

als o faile d t o revea l  an y phonologica l  primin g effect s i n 
masked an d unmaske d visua l  primin g lexica l  decisio n 
tasks .  Thi s hel d no t  onl y fo r  word s lik e ̂ S (guan(3 )  li(3) , 
manage)  an d 'ffî J  (guan(4 )  li(4) ,  usua l  practice )  tha t  ha d 

'Fo r  a n auditory-auditor y primin g versio n o f  thes e 
experiments ,  se e Zho u &  Marslen-Wilso n (1995) . 

th e sam e segmenta l  element s bu t  differe d o n lexica l  tones , 
but  als o fo r  trul y homophoni c compound s lik e ̂ ^  0ie(2 ) 
jing(4) ,  shortcut )  an d \ a ^  0>e(2 )  jing(4) ,  clean) .  I n 

contrast ,  th e semanti c primin g effec t  wa s consistentl y 
observe d (se e Tabl e 4) .  Th e fac t  tha t  semanti c effect s ca n 
be readil y obtaine d bu t  phonologica l  effec t  ar e constantl y 
missin g whil e simila r  task s fo r  Englis h an d Frenc h hav e 

produce d robus t  primin g effect s fo r  homophone s lik e 
towe d an d toa d (e.g. ,  Grainge r  &  Ferrand ,  1994) ,  indicate s 

tha t  logographi c an d alphabeti c word s ar e accesse d i n 
differen t  ways .  Whil e lexica l  acces s fo r  Englis h ma y b e 
purel y phonological ,  lexica l  acces s fo r  Chines e ca n onl y b e 
conducte d vi a direc t  visua l  acces s i n visua l  wor d 
recognition .  Phonolog y seem s pla y n o rol e i n th e initia l 
acces s process . 

The Presence of Phonological Effects. 

Thi s i s no t  t o sa y tha t  phonologica l  effect s i n th e visua l 
recognitio n o f  Chines e word s canno t  b e observe d i n certai n 
circumstances .  However ,  thes e effect s d o no t  demonstrat e 
a pre-lexica l  phonolog y an d phonologicall y mediate d 
acces s process ,  althoug h the y ma y impl y tha t  phonologica l 
informatio n associate d wit h character s i s automaticall y 
activate d a s a  consequenc e o f  visua l  lexica l  access .  Th e 
presenc e o f  phonologica l  effect s i s mor e likel y whe n th e 
experimenta l  task s emphasiz e th e us e o f  phonologica l 
informatio n o r  allo w subject s mor e tim e t o mak e 
responses . 

Thus ,  althoug h w e di d no t  observ e an y primin g effect s 
betwee n compoun d word s havin g homophoni c bu t  non -
homographi c morpheme s (a s i n th e Homophon e condition s 
i n Tabl e 3) ,  w e di d find a  phonologica l  effec t  fo r 
compound s havin g homographi c bu t  non-homophoni c 
morphemes (e.g. ,  3 . % chong(2 )  fu(4) ,  repeat ;  an d S M 

zhong(4 )  liang(4) ,  weight) .  A n inhibitor y effec t  wa s 

observe d fo r  suc h word s i n a  visual-visua l  primin g lexica l 
decisio n tas k an d n o significan t  primin g wa s obtaine d 

when th e prime s wer e maske d (se e th e Homograp h 
conditio n o f  Experimen t  4  i n Tabl e 3) .  Thi s patte m o f 
homograp h primin g i s i n shar p contras t  wit h th e 
homograp h primin g i n Experimen t  1 ,  wher e homographi c 

character s wer e als o homophoni c i n prime s an d target s 

716 



(e.g. ,  ̂ f p hua(2 )  qiao(2) ,  oversea s Chinese ,  an d ^ H 

hua(2 )  gui(4) ,  luxurious) .  Fro m thi s compariso n an d from 

th e absenc e o f  an y effect s i n th e Homophoni c conditions , 
i t  i s  clea r  tha t  th e effec t  o f  phonolog y o n visua l  recognitio n 
of  compoun d word s mus t  b e base d o n orthography . 
Phonolog y come s int o pla y onl y whe n ther e i s sufficien t 
orthographi c overla p betwee n prime s an d target s an d whe n 

orthographicall y base d lexica l  acces s ha s bee n started .  I n 
othe r  words ,  n o orthography ,  n o phonology . 

The phonologica l  effec t  o n Chines e wor d recognitio n 
was als o reveale d i n a  namin g task .  Althoug h w e di d no t 
find  an y primin g effec t  betwee n homophoni c compoun d 
word s (e.g. ,  J t S jie(2 )  jing(4) ,  shortcu t  an d i a ^  jie(2 ) 

jing(4) ,  clean )  usin g th e lexica l  decisio n task ,  w e di d 

observ e a  facilitator y effec t  whe n th e namin g tas k wa s use d 
on th e sam e se t  o f  word s (se e Tabl e 4) .  Superficially ,  th e 
facilitator y effec t  i n th e namin g tas k replicate d wha t 
Lukatel a an d Turve y (1994b )  foun d fo r  English .  However , 
we hav e a  differen t  explanatio n fo r  th e effec t  i n Chinese . 
Whil e Lukatel a an d Turve y accoun t  fo r  thei r  dat a i n term s 
of  pre-lexica l  phonology ,  w e specif y th e effec t  i n Chines e 
as du e t o th e activatio n o f  store d phonologica l 
representatio n i n th e lexico n an d th e us e o f  phonologica l 
informatio n i n th e namin g task .  W h e n targe t  word s ar e 
presented ,  th e projectio n o f  orthographi c informatio n ont o 
th e lexico n lead s t o th e re-activatio n o f  th e phonologica l 

representation s tha t  ar e share d b y prime s an d targets .  Th e 
namin g o f  th e target s coul d b e mor e easil y execute d whe n 
prime s an d target s ar e homophone s tha n whe n the y ar e 
non-homophones .  A n importan t  mora l  her e i s tha t  an y 
phonologica l  primin g effec t  i n namin g Chines e coul d b e 
post-lexica l  an d an y argument s o f  pre-lexica l  phonolog y 
base d o n thes e dat a coul d b e fundamentall y flawed . 

The Presence of Orthographic Effects 

Our  argumen t  s o fa r  fo r  a  direc t  visua l  acces s i n 
recognizin g Chines e word s ha s com e eithe r  from  th e 
failur e o f  phonologica l  manipulatio n i n producing 
significan t  effec t  o r  from  th e failur e o f  demonstratin g tha t 
th e phonologica l  effec t  obtaine d i s pre-lexical .  Thi s nul l 
effec t  evidenc e i s no t  wea k whe n i t  i s  compare d wit h 
experimenta l  evidenc e from  Englis h i n whic h simila r 
manipulation s d o produc e reliabl e phonologica l  effect . 
Nevertheless ,  w e nee d t o demonstrat e mor e directl y tha t 
th e orthographi c strucmr e o f  Chines e word s determine s 
lexica l  acces s an d lexica l  activation . 

Orthographi c primin g effect s ca n b e obtaine d betwee n 
compoun d word s havin g homographi c an d homophoni c 
morphemes ,  relativ e t o thei r  phonologica l  contro l  (Tabl e 
3) .  However ,  thi s effec t  migh t  no t  b e pur e orthographi c 
becaus e ther e ar e phonologica l  relation s betwee n prime s 
and target s an d henc e th e appearanc e o f  th e orthographi c 
effec t  coul d b e dependen t  o n thes e phonologica l  relation s 
eve n thoug h thes e relation s alon e d o no t  produc e 
significan t  priming .  I n a  mor e stringen t  experimen t  i n 

whic h onl y structurall y simpl e character s wer e used ,  w e 

examine d th e primin g effec t  betwee n word s tha t  ar e 

orthographicall y simila r  bu t  phonologicall y an d 
semanticall y differen t  (e.g. ,  S  you(2) ,  becaus e of ,  an d ^ 

shen(l) ,  express) .  A  significan t  inhibitor y effec t  wa s 

obtaine d i n a  prime d namin g task .  Thi s effec t  ca n onl y b e 

visua l  sinc e n o phonolog y o r  sublexica l  phonolog y i s 
involved .  I t  indicate s that ,  a t  leas t  fo r  simpl e characters , 
lexica l  acces s i s visual . 

Orthographi c effect s wer e als o obtaine d fo r  comple x 
characters .  A  typica l  comple x characte r  i s compose d o f  a 
semanti c radica l  -  which ,  fo r  m a n y characters ,  indicate s th e 
semanti c categor y o f  th e comple x characte r  an d a 
phoneti c radica l  -  whic h itsel f  i s  a  character .  Althoug h th e 
phoneti c radical s coul d indicat e th e pronunciatio n o f  th e 
comple x characters ,  i n mos t  cases ,  the y d o not ,  creatin g 
"irregular "  comple x characters .  I n a  prime d namin g stud y 
i n whic h w e use d phoneti c radical s (e.g. ,  lf i  ye(3) ,  also )  a s 

prime s an d "derived "  irregula r  comple x character s (e.g. ,  t & 
ta(l) ,  she )  a s targets ,  w e varie d systematicall y th e 

frequencies  o f  radical s an d comple x characters ,  whic h 
wer e no t  semanticall y relate d an d ha d differen t 
pronunciations .  I n Experimen t  1 ,  w e manipulate d th e 
frequencies  o f  comple x target s whil e keepin g th e 
frequencies  o f  thei r  radica l  prime s constant .  I n Experimen t 
2,  w e varie d th e frequencies  o f  radica l  prime s whil e 
keepin g th e frequencies  o f  th e comple x target s constant .  I t 
i s  clea r  from  Tabl e 5  tha t  ther e wer e stron g interaction s 
betwee n th e frequency  manipulation s an d th e namin g 
latencie s o f  th e comple x characters .  (Thi s patter n o f 
primin g effect s differe d dramaticall y from  tha t  betwee n 
phoneti c radical s an d comple x character s sharin g 
segmenta l  element s bu t  differin g o n tones. )  Sinc e ther e 
wer e n o phonologica l  relation s betwee n radical s an d 
comple x characters ,  th e patter n o f  primin g effect s ca n onl y 
be explaine d i n term s o f  direc t  visua l  acces s an d th e 
competitio n betwee n lexica l  representation s activate d b y 
orthographi c input . 

Manipulatio n 

Targe t 

Prim e 

Frequenc y 

Hig h 

Low 

Hig h 

Low 

Test 

707 
(13.3 ) 

675 
(4.2 ) 

629 
(4.4 ) 
650 
(5.9 ) 

Contr c 

617 
(4.9 ) 
653 

(5.9 ) 

609 
(1-2 ) 
616 
(3.7 ) 

Tabl e 5  Orthographi c Primin g betwee n Non -
homophoni c Phoneti c Radical s an d Comple x Characters . 
High=hig h frequency  target s (o r  primes) ;  L o w = l o w 
frequency  target s (o r  primes) .  S O A = 1 0 0 msec . 
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Almos t  al l  existin g argument s fo r  pre-lexica l  phonolog y 
i n readin g Chines e depen d o n th e observatio n that ,  fo r 

abou t  on e thir d o f  comple x character s i n th e language ,  th e 

phoneti c radica l  o f  a  comple x characte r  coul d represen t  th e 
soun d o f  th e whol e character .  Bu t  h o w an d from  wher e 

doe s th e reade r  retriev e th e phonologica l  informatio n 

carrie d b y th e phoneti c radical ? Th e regularit y o r 

consistenc y effect s obtaine d b y Seidenber g (1985 )  an d 
other s sugges t  tha t  ther e i s a  decompositio n proces s i n 

lexica l  acces s fo r  comple x character s i n whic h lexica l  for m 
representation s tha t  correspon d t o o r  ar e relate d t o th e 

phoneti c radical s ar e activated .  I n a  recen t  stud y usin g a 
semanti c primin g tas k w e demonstrate d mor e directl y that , 
not  onl y th e decompositiona l  acces s ca n activat e 

phonologica l  information ,  th e semanti c representation s o f 
phoneti c radical s ar e als o activate d whe n th e con^le x 
character s ar e processed .  Th e namin g o f  a  character ,  sa y 4 ^ 

(niu(2) ,  ox) ,  wa s no t  onl y facilitate d b y it s semanti c 

associat e ^  (ma(3) ,  horse) ,  bu t  als o b y th e comple x 

characte r  ^  (feng(2) ,  a  famil y name )  whic h wa s no t 
semanticall y relate d wit h ^  an d whic h ha d ^  a s it s 
phoneti c radical .  Th e namin g o f  ̂  (feng(2) )  wa s delaye d 
not  onl y b y th e previou s presenc e o f  it s  radica l  ̂  (ma(3)) , 
but  als o b y th e presenc e o f  4 ^  (niu(2)) .  However ,  ther e i s 
n o evidenc e tha t  thi s sublexica l  processin g i s phonologica l 
i n natur e an d th e acces s o f  th e comple x character s depend s 
on thi s sublexica l  processing .  T o us ,  th e influenc e o f 
sublexica l  processin g o n namin g latencie s o f  comple x 
character s i s becaus e bot h th e orthographi c inpu t  o f  th e 

comple x characte r  a s a  whol e an d th e phoneti c radica l  par t 
of  th e inpu t  ar e use d t o acces s th e correspondin g 
orthographi c representation s i n th e lexicon .  Th e 
phonologica l  an d semanti c propertie s o f  th e comple x 
character s an d radical s (an d perhap s othe r  relate d items ) 
ar e consequently  activated .  Th e con^etitio n o r  mutua l 
suppor t  betwee n th e activate d phonologica l  representation s 
lead s t o th e regularit y o r  consistenc y effec t  i n th e namin g 
task .  Clearly ,  sublexica l  processing ,  jus t  lik e lexica l  leve l 
processing ,  i s orthographi c i n nature ,  havin g nothin g t o d o 
wit h pre-lexica l  phonology . 

Discussion 

Th e dat a w e collecte d from  on-lin e studie s o n visua l 
recognitio n o f  Chines e word s clearl y demonstrat e tha t 
acces s t o th e Chines e menta l  lexico n ca n onl y b e carrie d 
out  throug h th e direc t  visua l  access .  Ther e i s n o "pre -
lexical "  phonolog y i n readin g Chinese .  Moreover ,  th e 
activatio n o f  semanti c propertie s i s als o orthographicall y 
constrained .  Ther e i s littl e evidenc e i n ou r  experiment s tha t 
th e meanin g o f  a  wor d i s accesse d b y th e activatio n o f  it s 
lexica l  phonologica l  representatio n alone :  towe d doe s no t 

prim e frog  i n Chinese .  Th e phonologica l  influenc e o n th e 

activatio n o f  seitianti c propertie s mus t  b e couple d wit h th e 
activatio n o f  appropriat e orthographi c representations . 

Thes e argument s lea d u s t o a  followin g mode l  o f  lexica l 

representatio n an d lexica l  processin g fo r  Chinese ,  wher e 
th e soli d line s indicat e th e passin g o f  activatio n betwee n 

representation s an d th e broke n lin e betwee n semanti c an d 

orthographi c representation s indicate s th e wea k effec t  o f 

phonolog y o n th e activatio n o f  lexica l  semantics* . 

Phonologica l 

Representatio n 

Semanti c 

Representatio n 

Orthographi c 

Representatio n 

— S 

Orthographi c 

Inpu t 

Figur e 1  A  mode l  o f  lexica l  processin g i n readin g 
Chines e 

As it can be seen, this model closely resembles the 
connectionis t  structur e o f  lexica l  representatio n an d 

processin g fo r  alphabeti c language s (e.g. ,  Seidenber g & 
McClelland ,  1989) .  However ,  w e ar e neutra l  her e abou t 
whethe r  th e lexica l  knowledg e shoul d b e represente d 
distributedl y o r  locall y i n th e Chines e menta l  lexicon . 
Accordin g t o ou r  model ,  visua l  inpu t  map s directl y ont o 
orthographi c representations ,  whos e activatio n 
automaticall y lead s t o th e activatio n o f  semanti c an d 
phonologica l  representations .  Th e relativ e tim e cours e o f 
phonologica l  an d semanti c activatio n depend s o n a  numbe r 
of  factors ,  suc h a s wor d frequency  an d th e densit y o f 
semanti c features .  O n th e othe r  hand ,  th e phonologica l 
activatio n alon e canno t  t o lea d t o a  significan t  activatio n o f 
semantics .  O n e reaso n fo r  thi s asymmetr y o f  semanti c 
activatio n from  orthograph y an d from  phonolog y i s tha t 
whil e th e mappin g from  orthograph y t o meanin g i s eas y 
and straightforward ,  i.e. ,  one-to-on e mapping ,  th e mappin g 
from  phonolog y t o semantic s i s usuall y difficult ,  sinc e a 
syllabl e m a y represen t  man y homophoni c morpheme s i n 
th e language . 

Our  mode l  i s broadl y consisten t  wit h mos t  o f  th e dat a 
from  studie s usin g othe r  experimenta l  task s (e.g. ,  Perfett i 
& Zhang ,  1991 ;  1995 ;  Tan ,  Hoosain ,  &  Peng ,  1995) .  Thes e 

studie s hav e show n th e predominan t  orthographi c effec t 

'O f  course ,  th e mode l  illustrate d her e leave s ou t  man y details . 
See Zhou ,  Marslen-Wilson ,  Shu ,  Bi ,  &  Tan g (1996) . 
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and th e automati c activatio n o f  phonolog y i n readin g 
Chinese .  The y ha s als o show n th e earlie r  activatio n o f 
phonolog y tha n semantics .  Althoug h w e ar e no t  sur e abou t 
th e latte r  fmdin g becaus e th e experiment s ma y hav e a  fe w 
desig n flaws ,  w e ca n liv e wit h i t  sinc e th e earlie r  activatio n 
of  phonolog y doe s no t  necessaril y  mea n tha t  acces s t o 
meanin g i s phonologicall y mediated .  Th e activatio n o f 
semantic s an d th e activatio n o f  phonolog y coul d b e i n 
parallel ,  havin g n o causa l  relations . 

Our  argumen t  fo r  a  direc t  visua l  acces s t o th e Chines e 

lexico n an d th e dominan t  rol e o f  orthograph y i n acces s t o 
meanin g contrast s wit h th e claim s mad e b y va n Orde n e t 
al .  (1990) ,  Lukatel a &  Turve y (1994a ,  1994b )  an d other s 
abou t  lexica l  acces s i n English .  However ,  w e se e thes e tw o 
view s con^lementar y rathe r  tha n contradictory .  Th e 
logographi c writin g syste m wa s designe d t o fit  wit h th e 
integrity *  o f  th e spoke n for m (i.e. ,  syllable )  o f  Chines e 
morphemes an d wit h th e cognitiv e deman d o f 
differentiatin g homophoni c morphemes .  A  characte r  i s 
usuall y specific ,  s o tha t  i t  ca n differentiat e homophoni c 
morphemes efficiently .  I t  als o correspond s directl y wit h 
th e syllable ,  rathe r  tha n wit h a  phonologica l  uni t  smalle r 
tha n th e syllable .  Thes e characteristic s leav e n o roo m fo r 
"pre-lexical "  phonolog y an d littl e roo m fo r  a n inefficien t 
mediate d acces s t o meaning .  O n th e othe r  hand ,  althoug h 
an alphabeti c syste m m a y no t  hav e suc h direc t  differentia l 
power  and ,  b y design ,  coul d no t  reflec t  th e integrit y o f  th e 
syllabl e i n Chinese ,  i t  i s  efficien t  i n representin g comple x 
sound .  A  smal l  uni t  i n th e writte n for m o f  a  wor d 
correspond s t o a  smal l  uni t  i n th e spoke n for m o f  th e word , 
and thi s correpondenc e i s systemanticall y use d i n othe r 
words .  Th e analyse s o f  smal l  unit s i n visua l  inpu t  lead s t o 
automati c phonologica l  activation .  Thi s propert y permit s 
th e efficien t  us e o f  phonolog y i n readin g an d i n acces s t o 
meaning .  I t  i s  no t  a n acciden t  tha t  lexica l  acces s i s 
primaril y orthographicall y constraine d i n readin g 
logographi c Chines e bu t  primaril y phonologicall y 
constraine d i n readin g alphabeti c English .  Word s i n th e 
lexico n ca n b e accesse d i n differen t  ways ,  determine d b y 
th e genera l  configuration s o f  th e writin g system s i n 
differen t  languages . 
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