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Abstrac t 

Because meaning is both the common outcome and the 
typica l  goa l  o f  languag e processing ,  includin g reading , 
semanti c processe s hav e receive d a  privilege d position , 
especiall y i n cognitiv e scienc e account s tha t  emphasiz e 
semantic ,  goa l  drive n component s i n language .  Eve n i n 
account s o f  writte n wor d identification ,  a  "low-level " 
process ,  i t  i s  typica l  t o assum e tha t  semanti c output s ar e 
achieve d wit h optiona l  contribution s o f  phonology .  Ou r  goa l 
her e i s t o presen t  evidenc e fo r  a n alternativ e perspective ,  on e 
tha t  give s phonolog y a  centra l  rathe r  tha n a  peripheral , 
optiona l  rol e i n wor d identification .  W e firs t  briefl y discus s 
a writin g syste m compariso n tha t  i s  importan t  t o thi s 
perspective .  W e the n summariz e recen t  publishe d an d 
unpublishe d researc h tha t  give s definitio n t o ou r  conclusio n 
tha t  phonolog y i s a  centra l  an d universa l  componen t  o f  wor d 
reading . 

Perfetti ,  Zhan g an d Beren t  (1992 )  propose d a  Universa l 

Phonologica l  Principl e (UPP )  i n reading ,  a  se t  o f  thre e 

correlate d principle s concernin g th e rol e o f  phonolog y acros s 

writin g systems .  Th e centra l  principl e i s  that ,  i n an y writin g 

system ,  encounter s wit h printe d word s automaticall y lea d t o 

phonologica l  activation .  Thi s activatio n include s phonem e 

constituent s o f  th e wor d an d it s pronunciation .  W e focu s 

her e o n th e secon d principle :  Writin g system s constrai n th e 

detail s bu t  no t  th e inevitabilit y o f  phonologica l  processing . 

The U P P claim s tha t  al l  writin g systems ,  regardles s o f 

orthographi c depth ,  lea d t o phonologica l  involvement , 

althoug h no t  necessaril y  mediation .  Chines e i s a n importan t 

tes t  fo r  th e UPP .  (Th e ide a tha t  writin g system s constrai n 

wor d readin g wa s propose d i n th e Orthographi c Dept h 

Hypothesi s o f  Frost ,  Kat z an d Bentin ,  1987. ) 

Chines e writin g i s usuall y considere d a  logography ,  i.e. , 

a syste m i n whic h th e basi c uni t  i n writin g associate s wit h 

a uni t  o f  meanin g (morpheme )  i n th e spoke n language .  A 

pur e logograph y woul d b e controlle d b y a  morphologica l 

principle ,  an d readin g woul d produc e meanin g withou t  an y 

referenc e t o a  word' s phonem e constituents .  I n a  pur e 

logography ,  ther e i s n o letter-lik e unit ;  neithe r  i s  ther e a 

syllable-lik e uni t  i n th e usua l  sense ,  makin g a  logograph y i n 

principl e ver y differen t  fro m bot h alphabeti c an d syllabar y 

systems . 

The ide a tha t  Chines e i s a  pur e logographi c system . 

however ,  ha s com e unde r  critica l  scrutiny .  DeFranci s (1989) , 

fo r  example ,  argue s tha t  th e phonologica l  componen t  i n 

Chines e writin g ha s bee n underestimate d b y th e simpl e 

logographi c analysis .  Phoneti c element s wer e no t  a s 

importan t  i n earlie r  Chines e bu t  th e writin g syste m ha s 

evolved ,  accordin g t o DeFrancis ,  int o a  syste m tha t  i s 

dominate d b y compoun d symbol s tha t  carr y bot h semanti c 

and phoneti c information .  Suc h compoun d symbol s 

consistin g o f  tw o singl e character s compris e a  substantia l 

portio n o f  Chines e character s (82% ,  accordin g t o Zhou , 

1978) .  Zho u estimate s tha t  3 9 % o f  thes e compound s contai n 

a componen t  wit h a  pronunciatio n simila r  o r  identica l  t o tha t 

of  th e compound ,  leavin g 6 1 % wit h a  pronunciatio n differen t 

fro m tha t  o f  th e compound ,  a  conditio n o f  possibl e 

interference .  Thu s th e valu e o f  th e phoneti c compoun d i n 

ordinar y readin g i s  unclea r  a t  thi s stag e o f  researc h o n 

Chines e reading .  However ,  th e argumen t  tha t  ther e i s a 

significan t  phonologica l  componen t  fo r  th e Chines e writin g 

syste m i s beyon d dispute .  Moreover ,  whether  ther e i s a  rol e 

fo r  characte r  component s i n wor d identificatio n i s no t  centra l 

fo r  ou r  argumen t  ~  whic h i s  tha t  th e retrieva l  o f 

phonologica l  wor d form s occur s a s a  routin e par t  o f  Chines e 

reading . 

Chinese Reading: No Semantics without 
P h o n o l o g y ? 

The vie w tha t  Chines e i s a  meaning-base d logograph y ha s 

le d t o a  correspondin g ide a abou t  Chines e reading :  Th e 

proces s i s on e o f  script-to-meaning .  I n thi s view ,  Chines e 

reader s appl y a  visual-to-meanin g rout e i n whic h phonolog y 

play s n o role .  However ,  recen t  evidenc e suggest s a  rathe r 

differen t  vie w o f  readin g Chinese ,  on e i n whic h skille d 

Chines e reader s activat e phonolog y a s par t  o f  th e readin g 

process . 

Phonology in Chinese Text Reading 

The firs t  poin t  t o mak e i s  tha t  readin g Chines e i s no t 

differen t  fro m readin g Englis h i n it s us e o f  phonology ,  onc e 

word s hav e bee n identified .  Earlie r  studie s suggestin g tha t 

Chines e reader s sho w a  relianc e o n phonologica l  code s i n 

memory (Tzeng ,  Hung ,  &  Wang ,  1977 )  an d comprehensio n 

task s (Tzen g &  Hung ,  1980) ,  place s readin g Chines e i n th e 

same categor y a s readin g English ,  French ,  o r  Japanese . 

Phonologica l  code s ar e activate d i n a  workin g memor y 

683 

http://pitt.edu
http://pitt.edu
mailto:georgi@vms.cis.pitt.edu


syste m i n suppor t  o f  comprehensio n (Baddeley ,  1979 ;  Levy , 

1977 ;  Perfett i  &  McCutchen ,  1982 ;  Slowiacze k &  Clifton , 

1980) .  Mor e recently .  Zhan g an d Perfett i  (1993 )  repor t 

evidenc e tha t  confirm s th e functiona l  workin g memor y locu s 

of  phonologica l  processe s i n Chines e tex t  readin g usin g 

tongue-twisters ,  sentence s o r  paragraph s tha t  repea t  initia l 

phonemes (Habe r  &  Haber .  1982 ;  McCutche n &  Perfetti , 

1982) . 

Phonology in Chinese Word Identification 
a n d Lex ica l  A c c e s s 

Accordin g t o th e U P P ,  ther e shoul d b e a  rol e fo r  phonolog y 

at  th e earlies t  poin t  permitte d b y th e writin g system .  I n a 

fiel d tha t  ha s lon g sanctione d a  distinctio n betwee n "pre -

lexical "  an d "post-lexical "  phonology ,  ou r  claim ,  instead ,  i s 

tha t  wor d identificatio n i n Chines e i s "at-lexical' .  Chines e 

readin g suggests ,  perhap s i n a  wa y tha t  alphabeti c writin g 

system s d o not ,  tha t  "pre-lexical "  vs .  "post-lexical "  i s  a 

comple x an d perhap s a  misleadin g question .  Mor e generally , 

al l  wor d readin g events ,  includin g meanin g access ,  involv e 

wor d identification ,  an d thu s al l  wor d readin g involve s 

phonology . 

Accordin g t o th e U P P ,  ther e shoul d b e phonologica l 

activatio n a s th e characte r  i s actuall y identified .  Evidenc e 

comes fro m th e primin g experiment s o f  Perfett i  an d Zhan g 

(1991) ,  whic h prime d a  briefl y presente d targe t  characte r 

wit h a  briefl y presente d prim e character .  Thes e experiment s 

varie d th e duratio n o f  th e characte r  prim e an d expose d th e 

targe t  fo r  35m s unde r  a n averag e 5 0 % threshold .  I f  th e 

pronunciatio n o f  th e prim e i s activate d a s i t  i s  recognized ,  i t 

shoul d b e availabl e t o facilitat e targe t  identification .  B y 

50ms o f  prim e exposure ,  bot h semanti c an d phonologica l 

facilitatio n effect s wer e found .  Importantly ,  semanti c effect s 

wer e no t  foun d prio r  t o phonologica l  effects .  I n a n 

experimen t  tha t  assure d th e prim e duratio n wa s sufficien t  fo r 

recognitio n (18 0 ms) ,  ver y larg e phonemi c effect s (an d 

smalle r  semanti c effects )  wer e foun d o n namin g time s 

(Perfett i  &  Zhang ,  1991 ;  Exp .  4) .  I n thes e experiments ,  ther e 

has bee n n o instanc e i n whic h a  semanti c effec t  precede s o r 

i s large r  tha n a  phonologica l  effect .  Th e implicatio n fo r  wor d 

identificatio n i s tha t  th e phonologica l  for m o f  th e wor d 

represente d b y th e characte r  i s wha t  i s identifie d an d tha t 

prio r  activatio n o f  tha t  phonologica l  for m aid s identification . 

The Time Course of Phonological and 
S e m a n t i c Ac t i va t io n 

Fro m th e researc h w e hav e reviewe d s o far ,  w e canno t  b e 

sur e abou t  th e processe s tha t  occu r  durin g silen t  characte r 

readin g whe n th e reade r  i s attendin g t o meaning .  I f  ther e i s 

no semantic s withou t  phonology ,  w e expec t  som e evidenc e 

fo r  i t  i n a  tas k tha t  focuse s o n meaning .  W e tur n t o tw o 

relate d aspect s o f  thi s question :  First ,  doe s phonologica l 

activatio n occu r  i n a  silen t  readin g tas k i n whic h phonolog y 

i s no t  necessar y an d eve n detrimental ? Second ,  wha t  i s th e 

tim e cours e o f  activatio n o f  semanti c an d phonologica l 

informatio n i n singl e characte r  wor d identification ? I f  th e 

identificatio n o f  a  wor d constitute s a  highl y cohesiv e bindin g 

of  graphemic ,  phonological ,  an d semanti c information , 

neithe r  phonologica l  no r  semanti c component s ca n b e easil y 

suppressed . 

Perfett i  an d Zhan g (1995 )  exploite d interferenc e a s a 

windo w o n thes e questions .  I n on e task ,  th e synony m 

judgmen t  task ,  subject s wer e presente d wit h successiv e 

character s an d aske d t o decid e whethe r  th e secon d characte r 

had th e sam e meanin g a s th e first .  Her e w e looke d fo r 

phonologica l  interference .  S o m e o f  th e secon d character s ha d 

th e sam e pronunciatio n a s th e first  character ,  whil e havin g 

no meanin g similarity .  (Se e Tabl e 1  fo r  materials. )  I n th e 

homophon e case ,  th e first  characte r  i s pronounce d [shi ]  an d 

has th e meanin g "matter" .  Th e secon d characte r  i s als o 

pronounce d [shi ]  bu t  ha s a n unrelate d meaning .  Th e subjec t 

shoul d sa y "No "  t o thi s pai r  o f  character s becaus e the y ar e 

not  simila r  i n meaning .  I n th e correspondin g contro l 

characters ,  th e secon d characte r  i s agai n [shi ]  bu t  no w i s 

completel y unrelate d t o th e first  character .  T im e t o rejec t 

homophon e pair s coul d b e compare d wit h contro l  pairs .  I f 

subject s ca n ignor e th e pronunciatio n o f  th e character s i n 

makin g a  meanin g judgment ,  the n th e time s t o rejec t 

homophon e foil s an d contro l  foil s  shoul d no t  differ . 

However ,  i f  phonologica l  activatio n canno t  b e bypassed ,  the n 

th e fac t  tha t  th e nam e o f  th e tw o character s i s th e sam e 

woul d interfer e wit h makin g a  meanin g judgment . 

Th e secon d task ,  homophon e judgment ,  use d th e sam e 

characters ,  bu t  require d th e subjec t  t o mak e a  phonologica l 

judgment .  Here ,  th e subjec t  sa w tw o successiv e character s 

and judge d whethe r  th e secon d characte r  ha d th e sam e 

pronunciatio n a s th e first.  Th e secon d characte r  wa s eithe r  a 

control ,  havin g n o similarit y t o th e first  character ,  o r  a 

synonym .  (Thes e material s ar e als o i n Tabl e 1. )  Wit h th e 

chang e i n task ,  th e correc t  response s ar e reversed .  Wha t  wa s 

a "No "  tria l  fo r  a  meanin g compariso n i s no w a  "Yes "  tria l 

fo r  a  pronunciatio n comparison ;  wha t  wa s a  "Yes "  tria l  fo r 

meanin g i s n o w a  foi l  tria l  fo r  pronunciation .  Th e contro l 

trial s ar e th e same .  Agai n th e logi c i s tha t  i f  semanti c 

informatio n ca n b e bypasse d i n judgin g phonology ,  the n 

rejectio n time s fo r  contro l  an d synony m foil s shoul d no t 

differ .  Th e importan t  resul t  o f  thi s basi c interferenc e 

situatio n i s tha t  nativ e Mandari n speaker s livin g i n Pittsburg h 

showe d phonologica l  interferenc e whe n aske d t o mak e a 

semanti c judgment .  The y als o showe d semanti c interferenc e 

when aske d t o mak e a  phonologica l  judgment ,  bu t  thi s effec t 

was smalle r  (Exp .  1 )  an d late r  occurrin g (Exp .  2) . 

The mor e genera l  questio n i s th e tim e cours e o f  semanti c 

and phonologica l  activation .  I n th e interferenc e paradigm ,  th e 

standar d vie w o f  Chines e readin g predict s onl y semanti c 

interference .  Thi s standar d view ,  th e meaning-without -

phonolog y hypothesis ,  i s  disconfirme d b y th e phonologica l 

interferenc e result s jus t  described .  Ther e i s a  weake r 

interpretatio n o f  th e standar d view ,  however ,  o n whic h i t 
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Tabl e 1 :  Example s o f  material s fro m Pertett i  an d Zhang ,  1995 . 

Pronunciatio n Translatio n Correc t  respons e 

Synony m 

Judgment 

Homophone 

Judgment 

Homophone 

Contro l 

Synony m 

m 

n 

m 

^ 

« 

m 

[Shi ] 

[Shi ] 

[qing ] 

[Shi ] 

[kan ] 

[Shi ] 

matte r 

se e 

clea r 

se e 

loo k a t 

se e 

NO 

NO 

YES 

YES 

NO 

NO 

assumes onl y tha t  semantic s i s  privilege d (first-accessed ) 

rathe r  tha n th e onl y informatio n accessed .  Thi s retrea t  o f  th e 

standar d vie w implie s th e meaning-firs t  hypothesis .  Semanti c 

informatio n i s availabl e independentl y o f  th e characte r  nam e 

and precede s phonologica l  information .  Ou r  contrastin g vie w 

i s th e phonolog y plu s meanin g hypothesis ,  noncommitta l  o n 

time-cours e bu t  clearl y assertin g tha t  ther e shoul d b e n o 

semantic s withou t  phonology . 

Thi s tim e cours e question ,  i n th e interferenc e paradigm , 

i s teste d b y varyin g th e S O A betwee n th e firs t  characte r  an d 

th e secon d character .  A t  ver y shor t  S O A s ,  ther e i s littl e tim e 

t o ge t  ful l  informatio n fro m th e firs t  character ,  s o th e subjec t 

shoul d b e selectiv e i f  possible .  I f  a  semanti c judgmen t  i s 

required ,  the n th e subjec t  shoul d g o fo r  semanti c 

information .  Perfett i  an d Zhan g (1995 )  varie d S O A betwee n 

90 an d 26 0 ms .  Fo r  th e shortes t  duration ,  thi s mean s th e firs t 

characte r  wa s viewabl e fo r  onl y 8 0 ms ,  plu s 1 0 m s ISI ,  prio r 

t o th e presentatio n o f  th e secon d character ,  a  duratio n a t  th e 

margin s o f  correc t  characte r  identification .  I s  ther e som e 

duratio n a t  whic h onl y semanti c interferenc e bu t  no t 

homophoni c interferenc e i s obtained ? 
The answe r  i s no .  I n th e meanin g judgmen t  task , 

homophone rejectio n too k longe r  tha n contro l  foi l  rejectio n 

at  eac h S O A .  Thus ,  eve n a t  9 0 m s ther e i s  phonologica l 

interference .  However ,  i n th e phonologica l  judgmen t  task , 

meanin g interferenc e di d no t  appea r  unti l  14 0 ms . 

Combinin g th e result s allow s estimate s o f  tim e cours e 

function s fro m 9 0 t o 31 0 S O A .  Figur e 1  show s a 
phonologica l  interferenc e function ,  measure d i n th e synony m 

judgmen t  task ,  an d a  semanti c interferenc e function , 

measure d i n th e homophon e judgmen t  task .  Phonologica l 

interferenc e i s th e differenc e betwee n homophone s an d 

controls ,  an d semanti c interferenc e i s th e differenc e betwee n 

semanti c an d contro l  foils .  A s ca n b e seen ,  semanti c 

interferenc e emerge s late r  tha n phonologica l  interference . 

Wit h du e cautio n concernin g across-tas k comparisons ,  th e 

tim e cours e dat a ar e incompatibl e wit h bot h th e meaning -

without-phonolog y an d th e meaning-before-phonolog y views ; 

the y ar e consisten t  wit h th e phonolog y plu s meanin g 

hypothesis . 

Phonologica l  a n d S e m a n t i c Interferenc e 

lnt»rl«r«nc *  (I n mt ) 

Stknuk w Onis t  Aayndiron y (I n ms ) 

-' -  »mnu\V o -•*-Pkonologlo K 

Figure 1: The time course of semantic and phonological 

interference . 

Time-Course 2: Semantic Vagueness 

We tur n finall y t o a  stud y tha t  help s illuminat e wh y 

phonologica l  activatio n doe s no t  la g behin d semanti c 

activation .  Th e hear t  o f  th e argumen t  i s tha t  th e relationshi p 
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betwee n for m an d meanin g i s mor e context-dependen t  an d 

mor e variabl e tha n th e relationshi p betwee n for m an d form . 

W o rd identificatio n i n bot h Englis h an d Chines e provide s 

acces s t o variou s kind s o f  information ,  i n particula r  acces s 

t o a  specifi c  phonologica l  objec t  an d somethin g abou t 

meaning .  Bu t  ther e i s a  strikin g ga p betwee n "phonologica l 

object "  an d "somethin g abou t  meaning" .  Th e phonologica l 

for m o f  a  wor d i s wel l  specified ;  th e meanin g o f  a  wor d i s 

not .  Wor d meaning s ca n b e reasonabl y considere d a s range s 

of  value s tha t  ar e fille d i n b y contexts . 

Not  onl y ar e word s ambiguou s i n meaning ,  th e 

interpretation s o f  thei r  potentia l  meaning s depen d o n context . 

For  example ,  saf e ha s a  rang e o f  meanings :  Noun .  A  plac e 

t o kee p valuables .  Adjectiv e 1 .  bein g fre e fro m harm . 

Adjectiv e 2 .  Baseball :  Judge d t o hav e reache d bas e ahea d o f 

an attempte d putout .  Thes e thre e meaning s ar e no t  unrelated , 

so on e migh t  argu e fo r  som e econom y o f  semanti c 

organization ,  compare d wit h wor d form s tha t  ar e full y 

polysemou s wit h unrelate d meanings .  S o muc h th e bette r  fo r 

our  argument ,  whic h i s that ,  eve n fo r  a  wor d lik e safe ,  whic h 

appear s t o hav e a  singl e meanin g wit h extende d referentia l 

possibilities ,  ther e i s no t  a  singl e reliabl e semanti c valu e tha t 

i s a  goo d candidat e fo r  a  context-fre e meanin g retrieval . 

What  kin d o f  lexica l  proces s "extracts "  jus t  th e righ t 

meanin g fro m a  word ? Th e literatur e o n wor d 

disambiguatio n oscillate s betwee n a  vie w tha t  selectiv e 

acces s o f  wor d meanin g i s impossibl e an d on e tha t  allow s a t 

leas t  dominan t  meaning s o f  ambiguou s word s t o b e 

preselecte d b y a  context .  (Se e Simpson ,  1994. )  Evidenc e 

usuall y depend s o n response s t o singl e word s tha t  ar e 

associate s o f  on e o r  th e othe r  meanin g o f  th e ambiguou s 

word .  Althoug h suc h association s d o no t  constitut e th e 

meanin g o f  a  wor d i n an y dee p sense ,  the y ar e wha t  i s 

detecte d withi n a  fe w milllisecond s o f  th e exposur e o f  a 

wor d i n thes e primin g experiments .  S o fo r  safe ,  associate s 

suc h a s "money" ,  "jewels" ,  "out" ,  etc .  migh t  appear ,  eithe r 

selectivel y o r  al l  a t  once . 

Thi s glu t  o f  meanin g associate s stand s i n stron g contras t 

t o th e singl e phonologica l  for m connecte d t o safe .  Th e 

phonologica l  objec t  /seyf /  isn' t  jus t  a n "associate "  o i  safe ,  i t 

i s  it s  uniqu e identity .  Readin g processe s tak e advantag e o f 

thi s reliabl e for m rathe r  tha n merel y acceptin g th e vagarie s 

of  meaning .  Phonologica l  for m thu s become s th e foundatio n 

fo r  whateve r  meanin g come s along .  Thi s ma y b e a s tru e i n 

Chines e a s i t  i s  i n English ,  accordin g t o th e UPP . 

I n recen t  research .  Ta n (1994 )  demonstrate d th e 

importanc e o f  semanti c vaguenes s o n Chines e wor d 

identificatio n i n a  maskin g paradigm .  Th e basi c ide a i s tha t 

isolate d wor d meanin g varie s fro m relativel y precis e t o 

relativel y vague .  Tha t  is ,  th e lexica l  semantic s o f  word s wit h 

vagu e meaning s ar e mor e contex t  dependen t  tha n ar e word s 

wit h precis e meanings . 

Our  extensio n o f  thi s meanin g vaguenes s hypothesi s 

employe d a  brie f  exposur e primin g task .  Subjects ,  nativ e 

Chines e speakers ,  wer e aske d t o nam e Chines e character s 

(singl e wor d compounds )  tha t  wer e precede d b y prime s 

presente d ver y briefl y fo r  betwee n 4 0 an d 11 0 ms .  Prime s 

wer e o f  fiv e types .  A  baselin e contro l  numbe r  sig n (#) ,  a n 

unrelate d word ,  a  graphicall y simila r  word ,  a  semanticall y 

simila r  word ,  an d a  phonologicall y simila r  word .  Th e basi c 

questio n concerne d tim e course :  Give n ou r  evidenc e fo r 

rapi d phonologica l  an d somewha t  slowe r  semanti c activatio n 

i n a n interferenc e paradigm ,  coul d w e observ e th e sam e tim e 

cours e effect s i n brie f  exposur e primin g an d woul d w e find 

tha t  th e tim e cours e o f  semanti c primin g depende d o n th e 

semanti c precisio n o f  th e primes ? 

The result s o f  th e exf)erimen t  ar e show n i n Figur e 2  a s 

differenc e scores ,  th e differenc e betwee n eac h mas k typ e an d 

th e number-symbo l  baseline .  Th e graphi c prim e produce d a 

patter n o f  facilitatio n followe d a t  longe r  S O A s b y inhibitio n 

whic h wa s eliminate d b y th e longes t  S O A .  Mos t  important , 

we se e a  replicatio n o f  th e faste r  activatio n o f  phonologica l 

informatio n ove r  semanti c information ,  an d a  differenc e 

betwee n precise-meanin g prime s an d vague-meanin g primes . 

For  precise-meanin g prime s th e tim e cours e o f  semanti c an d 

phonologica l  effect s replicate s wha t  w e foun d i n th e 

interferenc e experiments :  Phonologica l  effect s wer e foun d b y 

43ms,  bu t  semanti c effect s wer e delaye d b y 14ms .  However , 

fo r  vague-meanin g primes ,  th e la g o f  semanti c activatio n 

was furthe r  increase d b y abou t  28ms . 

Thu s w e hav e clea r  evidenc e tha t  semanti c informatio n 

sufficien t  fo r  facilitatio n effect s depend s o n th e precisio n o f 

meanin g associate d wit h th e prime .  I f  w e ca n generaliz e thi s 

observatio n acros s paradigms ,  w e hav e a  genera l  principl e 

tha t  account s fo r  a  time-cours e differenc e betwee n th e 

activatio n o f  phonologica l  an d semanti c information : 

Phonologica l  activatio n precede s semanti c activatio n becaus e 

i t  i s  boun d mor e reliabl y t o printe d symbol s (form-for m 

binding )  tha n i s semanti c informatio n (form-meanin g 

binding. )  W e expec t  thi s t o b e tru e acros s writin g systems , 

becaus e i t  depends ,  no t  o n detail s o f  lexica l  access ,  bu t  o n 

a functiona l  analysi s o f  th e rol e o f  phonolog y i n wor d 

understanding . 
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Figur e 2a :  Th e differenc e score s fo r  semanticall y vagu e 

primes . 
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Figur e 2b :  Th e differenc e score s fo r  semanticall y exac t 

primes . 
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