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M o d a l i t y Specificitie s i n L e x i c a l  A r c h i t e c t u r e ? 

Wi l l ia m D .  Mars len-Wi lson ,  M i k e Ford ,  &  Xiaoli n Z h o u 
Centr e fo r  Speec h an d Language , 

Psycholog y Department ,  Birkbec k College , 
Male t  Street ,  Londo n W C I E 7HX ,  Englan d 

{w .mars len -w i l son ,  m. fo rd ,  x . zhou)@psyc .bbk .ac .u k 

Abstrac t 

This paper argues for asymmetries in lexical 
architectur e an d fVinction ,  base d o n a  serie s o f 
repetitio n primin g experiment s examinin g th e 
representatio n an d acces s o f  morphologicall y comple x 
form s i n English .  Thes e result s poin t  t o modalit y 
difference s i n representatio n a t  th e leve l  o f  th e lexica l 
entry ,  an d t o marke d difference s i n acces s from  speec h 
and from  text .  W e argu e tha t  speec h input s ca n ma p 
directl y ont o abstrac t  morphemi c representations , 
whil e inpu t  from  tex t  seem s t o involv e mediate d 
access ,  vi a intervenin g orthographi c representation s o f 
wor d form . 

Introduction 

I n thinkin g abou t  ho w th e huma n languag e syste m i s 
organise d t o mediat e th e relationshi p betwee n internall y 
represente d knowledg e an d th e inpu t  an d outpu t  system s 
dedicate d t o th e acces s an d us e o f  thi s knowledge ,  i t  i s 
natura l  t o assum e tha t  th e syste m ha s a  considerabl e 
degre e o f  functiona l  an d architectura l  symmetry .  Curren t 
model s o f  th e organisatio n o f  th e menta l  lexico n (e.g. , 
Miceli ,  1994 ;  Seidenberg ,  1995 )  normall y assum e a 
modality-independen t  stor e o f  lexica l  content ,  an d 
paralle l  set s o f  inpu t  lexic a fo r  th e tw o principa l 
modalitie s (speec h an d vision) . 

Ther e ar e tw o principa l  claim s bein g mad e here .  Th e 
first  i s  architectural :  tha t  th e basi c organisatio n o f  th e 
languag e syste m distinguishe s modality-independen t 
representation s (th e commo n cor e o f  wor d meaning )  from 
modality-specifi c  bu t  architecturall y paralle l  acces s 
systems .  Th e secon d i s functional :  tha t  ther e ar e basi c 
fimctiona l  parallelism s betwee n th e tw o modalities ,  s o 
tha t  lexica l  representation s ar e accesse d b y qualitativel y 
simila r  procedures ,  irrespectiv e o f  th e modalitie s 
involved . 

We believ e bot h thes e claim s ar e wrong ,  an d tha t 
acces s from  th e auditory ,  o r  phonological ,  rout e i s neithe r 
architecturall y no r  functionall y equivalen t  t o acces s from 
th e visual ,  o r  orthographic ,  route .  Ther e ar e thre e 
component s t o ou r  claim s here : 

(i )  Tha t  centra l  representation s ar e not ,  strictl y 
speaking ,  modalit y independent .  Rather ,  w e ar e dealin g 
her e wit h a  leve l  o f  representatio n w e ca n cal l  th e lexica l 

entry ,  wher e thi s i s a  triple t  o f  abstrac t  semantic ,  syntactic , 
and phonologica l  information . 

(ii )  Tha t  phonologica l  input s ca n ma p directl y ont o thes e 
underlying ,  centra l  representations ,  withou t  th e nee d fo r 
intermediat e acces s representations .  I n fact ,  a s w e wil l  argue , 
thi s involve s direc t  acces s t o decompose d morphemicall y 
organise d representations . 

(iii )  Tha t  orthographi c input s d o no t  hav e th e sam e kin d o f 
direc t  acces s t o th e lexica l  entry ,  an d acces s ma y wel l 
involv e som e for m o i  mediatin g representation . 

We wil l  organis e th e argumen t  fo r  thi s vie w aroun d th e 
evidenc e fo r  thes e las t  tw o claims ,  summarizin g th e evidenc e 
fo r  direc t  auditor y lexica l  access ,  an d the n goin g o n t o 
examin e paralle l  set s o f  experiment s i n th e visua l  domain , 
revealin g a n inpu t  syste m wit h quit e differen t  properties .  I n 
al l  o f  thes e experiment s w e rel y o n morphologicall y comple x 
words .  T o mak e explici t  th e interna l  propertie s o f  th e 
Englis h menta l  lexicon ,  a s a n abstract ,  combinatorial ,  an d 
morphemicall y organise d system ,  i t  i s  necessar y t o us e 
stimulu s material s tha t  allo w u s t o dissociat e morpheme s 
from  words ,  an d surfac e for m from  underlyin g 
representation . 

Direct Access From Speech 

The first part of our argument is that phonological inputs 
can ma p directl y ont o morphemicall y organise d 
representation s a t  th e leve l  o f  th e lexica l  entry ,  wher e thes e 
representation s includ e a n abstrac t  specificatio n o f  th e 
phonologica l  propertie s o f  th e word s involved ,  an d wher e th e 
ter m 'phonologica l  input '  refer s t o th e acoustic-phoneti c 
analysi s o f  th e speec h inpu t  stream ,  mos t  likel y delivere d t o 
th e lexica l  leve l  i n featura l  for m (fo r  a  close r  loo k a t  thes e 
issues ,  se e Marslen-Wilso n &  Warren ,  1994) .  Th e evidenc e 
fo r  direc t  mappin g comes ,  i n th e firs t  instance ,  from 
experiment s involvin g morphologicall y relate d word s wher e 
th e relationshi p betwee n thes e word s varie s i n it s 
phonologica l  transparency . 

I n ou r  origina l  experiment s (Marslen-Wilson ,  Tyler , 
Waksler ,  an d Older ,  1994 )  w e use d a  cross-moda l  versio n o f 
th e primin g task ,  wher e a  spoke n prim e wor d -  fo r  example , 
friendl y •  i s  immediatel y followe d b y a  visuall y presente d 
targe t  wor d -  fo r  example ,  friend  -  t o whic h th e listene r  ha s 
t o mak e a  speede d lexica l  decisio n respons e (tha t  is ,  decid e 
as quickl y a s possibl e whethe r  th e targe t  ite m i s a  wor d o r 
not) .  W e fin d i n thi s tas k tha t  respons e time s ar e generall y 
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faste r  whe n th e targe t  wor d i s lexicall y relate d t o th e 
prim e word ,  allowin g u s t o us e th e tas k a s a n inde x o f 
processin g an d representationa l  relationship s i n th e 
menta l  lexicon . 

Most  significantly ,  w e foun d equall y stron g primin g 
betwee n morphologicall y relate d pair s (+Morph) , 
irrespectiv e o f  variation s i n th e phonologica l 
transparenc y o f  th e relationshi p betwee n th e ste m an d th e 
derive d form .  Primin g wa s n o stronge r  fo r  prime/targe t 
pair s lik e friendly/friend,  wher e th e relationshi p i s 
transparent ,  tha n i t  wa s fo r  pair s lik e elusive/elud e o r 
decision/decide ,  wher e th e relationshi p i s mor e 
phonologicall y opaqu e 

Our  preliminar y interpretatio n o f  thes e result s 
(Marslen-Wilso n e t  al. ,  1994 )  wa s i n term s o f  abstrac t 
underlyin g representation s whic h wer e underspecifie d fo r 
th e featur e dimensio n tha t  wa s varying .  I n earlie r  wor k 
(Lahir i  &  Marslen-Wilson ,  1991 )  w e ha d mad e proposal s 
of  thi s sor t  t o explai n phonologica l  variatio n i n 
morphologicall y simpl e words ,  focusin g o n th e 
perceptua l  consequence s o f  feature-spreadin g processe s 
suc h a s vowe l  nasalisatio n an d plac e assimilation . 
Subsequentl y w e expande d thi s kin d o f  analysi s t o 
explai n case s o f  allomorphi c variation ,  wher e th e 
phonologica l  change s i n th e for m o f  a  ste m ar e 
morphologicall y triggered . 

The cross-moda l  result s o n thei r  own ,  however ,  ar e no t 
sufficien t  t o exclud e a n alternativ e accoun t  i n term s o f  a 
mediate d acces s system .  I n particular ,  sinc e primin g i n 
thi s tas k fall s  a t  th e leve l  o f  th e lexica l  entry ,  w e canno t 
exclud e th e possibilit y  tha t  input s i n differen t  modalitie s 
ca n acces s thi s leve l  vi a modality-specifi c  acces s 
representations ,  i n bot h visua l  an d auditor y inpu t 
domains .  I n subsequen t  research ,  therefore ,  w e teste d th e 
same stimul i  i n a n intra-modal ,  auditory/auditor y versio n 
of  th e task ,  wher e bot h prim e an d targe t  ar e auditoril y 
presente d (Marslen-Wilso n &  Zhou ,  1993 ;  1996b) .  Thi s 
i s agai n immediat e repetitio n priming ,  wher e th e target , 
no w spoken ,  follow s th e prim e wor d wit h a  minima l 
interva l  o f  15 0 msec . 

I f  anything ,  th e patter n o f  primin g acros s condition s 
varyin g i n phonologica l  transparenc y wa s stronge r  an d 
more stabl e tha n fo r  th e cross-moda l  study .  Primin g wa s 
jus t  a s stron g fo r  phonologicall y opaqu e condition s 
{decision/decide )  a s i t  wa s fo r  th e transparen t  condition s 
{friendly/friend) ,  wherea s n o primin g wa s foun d betwee n 
prime/targe t  pairs ,  suc h a s bulletin/bulle t  o r  forty/fort , 
wher e prim e an d targe t  wer e phonologicall y bu t  no t 
lexicall y related . 

Thi s i s stron g evidenc e bot h fo r  a n accoun t  o f 
repetitio n primin g i n term s o f  lexica l  relation s betwee n 
prime s an d targets ,  an d fo r  a  direc t  acces s accoun t  o f 
lexica l  acces s i n th e auditor y domain ,  wher e form s lik e 
sanit y prim e thei r  stem s becaus e th e underlyin g 
morpheme,  a t  th e leve l  o f  th e lexica l  entry ,  abstract s 
away fro m regula r  allomorphi c variatio n i n th e surfac e 
for m o f  th e stem .  I t  i s  har d t o se e h o w alternativ e views , 
wher e acces s i s mediate d vi a whole-wor d acces s 
representation s o f  allomorphi c derive d forms ,  coul d 

explai n th e equa l  strengt h o f  primin g acros s th e (+Morph ) 
conditions . 

Sufllx-SufTix Interference and Direct Lexical 
A c c e s s 

A second kind of evidence for direct access in the auditory 
domai n come s fro m th e phenomeno n o f  suffix-suffi x 
interference .  Thi s i s th e finding ,  originall y establishe d i n 
cross-moda l  primin g (Marslen-Wilso n e t  al. ,  1994) ,  tha t  tw o 
suffixe d form s transparentl y derive d fro m th e sam e stem ,  a s 
i n pair s lik e excitable/excitement ,  d o no t  prim e eac h other , 
eve n thoug h the y ar e strongl y semanticall y related ,  an d 
despit e th e facilitator y effect s o f  sharin g th e sam e underlyin g 
stem .  W e explai n thi s i n term s o f  competitiv e interferenc e 
betwee n suffixe s attache d t o th e sam e stem .  W h e n a 
particula r  combinatio n o f  ste m an d suffi x i s  hear d -  fo r 
example ,  excitemen t  -  thi s seem s t o inhibi t  temporaril y  th e 
combinatio n o f  thi s ste m wit h an y othe r  derivationa l  suffix . 
Thus ,  w h e n a  relate d suffixe d for m (suc h a s excitable ) 
immediatel y follows ,  processin g an d recognitio n o f  thi s for m 
wil l  b e slowed . 

Thi s interferenc e effec t  ca n b e exploite d a s a n inde x o f  th e 
architectura l  propertie s o f  underlyin g representations , 
allowin g a  stron g tes t  o f  ou r  claim s abou t  direc t  lexica l 
acces s an d th e processin g an d treatmen t  o f  allomorphi c 
forms .  W e argu e tha t  th e effec t  i s  specificall y du e t o 
competitio n betwee n suffixe s locall y attache d t o th e sam e 
underlyin g ste m morpheme .  O n th e direc t  acces s model ,  thi s 
i s tru e no t  onl y fo r  non-allomorphi c stem s (lik e 
excitement/excitable) ,  bu t  also ,  crucially ,  fo r  allomorphi c 
pair s lik e sanely/sanit y o r  decide/decision .  T h e derivationa l 
suffixe s {-ly }  an d {-ity }  attac h t o th e underlyin g morphem e 
{sane} ,  despit e th e allomorph y i n th e phoneti c expressio n o f 
Uies e forms .  Thi s predict s tha t  w e shoul d find  reduce d 
primin g fo r  pair s lik e sanely/sanity ,  jus t  a s w e di d fo r 
transparen t  pair s lik e excitement/excitable .  A s eithe r  sanel y 
or  sanit y i s heard ,  thi s wil l  activat e th e underlyin g 
morpheme {sane }  an d th e derivationa l  suffixe s attache d t o 
it .  Th e subsequen t  choic e o f  on e o f  thes e suffixe s wil l  inhibi t 
late r  processin g o f  othe r  derive d suffixe d form s sharin g th e 
same stem ,  irrespectiv e o f  thei r  surfac e allomorphy . 

A furthe r  experiment ,  therefore ,  directl y teste d thi s 
predictio n i n a n auditory-auditor y primin g tas k (Marslen -
Wilso n &  Zhou ,  1993 ;  1996b) .  Th e crucia l  comparison s her e 
wer e betwee n non-allomorphi c (e.g. ,  abruptly/abruptness ) 
an d allomorphi c (e.g. ,  sincerely/sincerity )  derived/derive d 
pairs .  W e compare d thes e wit h othe r  condition s wher e w e 
expecte d primin g t o occu r  -  derived/ste m an d stem/derive d 
pair s suc h a s attractive/attrac t  an d calm/calmnes s -  an d 
wit h matche d phonologica l  contro l  conditions ,  containin g 
pair s lik e treaty/treatmen t  an d apartment/apart ,  wher e w e 
expecte d n o priming .  Th e result s wer e ver y clear .  Ther e wa s 
stron g primin g i n th e tw o ste m conditions ,  averagin g 4 7 
msec,  n o primin g i n th e phonologica l  contro l  condition s 
(averagin g 8  msec) ,  an d n o primin g i n eithe r  o f  th e 
derived/derive d conditions .  Primin g average d 2  mse c i n th e 
non-allophoni c condition ,  an d 1 4 mse c i n th e allophoni c 
condition .  Thi s i s despit e th e fac t  tha t  th e semanti c 
relatednes s o f  th e prime s an d target s i s jus t  a s grea t  fo r  th e 

491 



derived/derive d pair s a s i t  fo r  th e derived/ste m an d 
stein/derive d pairs . 

Thes e resuU s suppor t  ou r  analysi s o f  auditor y lexica l 
acces s i n tw o ways .  First ,  th e replication ,  fo r  non -
allomorphi c pair s lik e abruptly/abruptness ,  o f  th e suffi x 
interferenc e effec t  previousl y foun d i n cross-moda l 
primin g (Marslen-Wilso n e t  al ,  1994) ,  i s  renewe d 
evidenc e fo r  th e convergenc e o f  th e tw o comple x form s 
ont o th e sam e underlyin g uni t  -  unles s th e {abrupt }  i n 
abruptl y i s th e sam e a s th e {abrupt }  i n abruptness ,  ther e 
i s n o reaso n t o expec t  an y interference .  Secondly ,  th e 
presenc e o f  a n interferenc e effec t  fo r  allomorphi c pair s a s 
wel l  i s  evidenc e fo r  th e mor e radica l  hypothesi s tha t  th e 
speec h inpu t  project s directl y ont o a  leve l  o f  phonologica l 
representatio n whic h abstract s awa y fro m surfac e 
variatio n i n phoneti c form .  Again ,  unles s th e sam e 
underlyin g lexica l  uni t  i s  involve d i n processin g o f  bot h 
prim e an d target ,  ther e i s n o reaso n t o expec t 
interference . 

I n a  fina l  sequenc e o f  experiment s i n th e auditor y 
modality ,  w e use d a  delaye d repetitio n primin g tas k t o 
determin e th e time-cours e -  an d genera l  robustnes s -  o f 
th e suffi x interferenc e effec t  (Marslen-Wilso n &  Zhou , 
1996a) .  Delaye d (a s oppose d t o immediate )  repetitio n i s a 
tas k wher e th e stimulu s word s ar e no t  presente d i n 
prime/targe t  pairs ,  bu t  individuall y i n a  series ,  wit h on e 
or  mor e othe r  wor d o r  nonwor d intervenin g betwee n th e 
presentatio n o f  prim e an d target .  Th e subjec t  i s  require d 
t o mak e a  lexica l  decisio n t o ever y ite m heard .  W e ra n 
tw o version s o f  th e task ,  on e wit h a  shor t  dela y (on e 
intervenin g item )  o f  abou t  6  second s betwee n prim e an d 
target ,  an d on e wit h a  longe r  dela y (eigh t  intervenin g 
items )  o f  abou t  2 5 seconds .  I f  th e interferenc e effec t  wa s 
th e resul t  o f  som e sor t  o f  inhibitor y influenc e betwee n 
competin g lexica l  elements ,  the n w e shoul d expec t  i t  t o 
diminis h ove r  time ,  alon g with  othe r  transien t  effect s i n 
lexica l  access . 

Th e outcom e wa s straightforward .  Althoug h ther e wa s 
an overal l  dro p i n ste m priming ,  t o 3 0 mse c i n th e eigh t 
la g condition ,  th e interferenc e effec t  remaine d 
remarkabl y constan t  ove r  time .  A t  zer o la g th e differenc e 
betwee n th e ste m an d derive d conditio n average d 5 0 
msec an d a t  a  la g o f  eigh t  intervenin g item s th e 
differenc e wa s unchanged ,  a t  4 9 msec .  Thes e pattern s ar e 
reflecte d i n th e analyse s o f  varianc e o n thes e data ,  whic h 
sho w n o interaction s o f  la g wit h stimulu s type . 

Mediated Access From Text? 

We turn now to an examination of the properties of the 
visual ,  orthographicall y base d acces s system .  W e d o s o 
arme d with  tw o distinctiv e pattern s o f  response s i n th e 
auditor y domain .  Th e first  i s  th e insensitivit y o f 
morphologica l  primin g t o variatio n i n th e for m similarit y 
of  prim e an d target ,  an d th e secon d i s th e suffix-suffi x 
interferenc e effect ,  whic h w e tak e a s a n inde x o f 
structura l  an d processin g relation s i n a  decompose d 
abstrac t  lexicon .  W e conside r  first  ho w th e syste m 
respond s t o visuall y presente d prime/targe t  pair s tha t 
var y alon g paralle l  line s t o th e material s use d i n earlie r 

experiment s t o evaluat e phonologica l  overia p (Marslen -
Wilso n &  Zhou ,  1996a) . 

Thes e ne w materials ,  a s illustrate d i n Tabl e 1 ,  hol d 
phonologica l  overla p constan t  an d var y orthographi c 
deviatio n ove r  thre e levels ,  fo r  bot h morphologicall y relate d 
[+Morph ,  +Sem ]  an d unrelate d [-Morph ,  -Sem ]  stimulu s 
sets .  I n th e Zer o [-KDrth ]  condition ,  th e targe t  i s 
orthographicall y completel y containe d i n th e target ;  i n th e 
M i n i m u m [-Orth ]  conditio n i t  deviate s b y on e lette r  onl y 
(usuall y th e final  e ,  a s i n pair s lik e criminal/crime) ,  an d i n 
th e M a x i m u m [-Orth ]  conditio n i t  deviate s b y a n averag e o f 
tw o letters. '  Thes e material s wer e ru n i n a  visual-visua l 
immediat e repetitio n task ,  wher e th e prim e word ,  i n lowe r 
cas e letters ,  wa s expose d fo r  20 0 msec ,  followe d b y th e targe t 
(i n uppe r  case )  fo r  50 0 msec .  Th e subject' s tas k wa s t o mak e 
a lexica l  decisio n respons e t o th e targe t  word . 

Conditio n 

l.[+M+0-P ] 

2.  [+ M - 0 -P ] 

3.  [+ M - 0 -P ] 

Zer o 

Min 

Max 

Prim e 

pressur e 

sincerit y 

collisio n 

Targe t 

P R E SS 

S I N C E RE 

C O L L I D E 

4.  [- M + 0 -P ]  Zer o missio n M I S S 

5. [-M-0-P] Min paradise PARADE 

6 [-M -O -P] Max agitate AGILE 

Tabl e 1 :  Co-varyin g orthographi c transparenc y (±0 )  an d 
morphologica l  relatednes s (±M) :  Sampl e stimuli . 

The results show a marked sensitivity to variation in 
surfac e form ,  wit h primin g droppin g of f  linearl y acros s th e 
thre e divergenc e conditions ,  bu t  onl y fo r  th e [+Morph ] 
stimuli .  Primin g i s a  non-significan t  1 2 mse c fo r  th e 
[+Morph ]  M a x condition ,  increasin g t o a  marginall y 
significan t  2 7 mse c fo r  th e M i n condition ,  an d t o a  robus t  4 7 
msec i n th e Zer o divergenc e condition .  Th e [-Morph ] 
conditions ,  i n contrast ,  sho w n o primin g i n an y condition , 
eve n whe n th e targe t  i s  full y  containe d i n th e target ,  a s i n 
mission/mis s o r  flagrant/flag . 

Thes e findings  clearl y poin t  t o a  differen t  relationshi p 
betwee n th e surfac e for m o f  prim e an d targe t  tha n w e sa w i n 
th e previou s experiments .  Auditory-visua l  an d auditory -
auditor y repetitio n primin g sho w quit e differen t  patterns , 
wit h n o effect s o f  allomorphi c variatio n o n th e effectivenes s 
of  morphologicall y relate d primes .  Thi s suggest s tha t  th e 
representatio n o f  a  visuall y presente d prim e ha s significanti y 
differen t  propertie s t o thos e o f  a n auditoril y  presente d prime , 
and that ,  furthermore ,  primin g i n th e visua l  domai n i s no t 

'  W e labe l  thi s th e "Maximum "  conditio n becaus e w e coul d fm d 
ver y fe w case s o f  derivationall y relate d prime/targe t  pair s wher e 
th e orthographi c divergenc e wa s mor e tha n tw o letters . 
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dq)enden t  i n th e sam e wa y a s primin g i n th e auditor y 
domai n o n repeate d acces s t o th e sam e abstrac t  lexica l 
elements . 

Thi s i s no t  t o sa y tha t  primin g her e doe s no t  involv e 
lexica l  representations .  I t  clearl y does ,  sinc e i t  i s  onl y i n 
th e [+Morph ]  condition s tha t  w e ge t  an y priming .  Bu t  t o 
explai n wh y pressur e prime s pres s bu t  collisio n doe s no t 
prim e collide ,  w e hav e t o assum e tha t  th e leve l  o f 
representatio n involve d i s  specificall y orthographi c i n 
nature ,  an d doe s no t  engag e eithe r  th e abstrac t 
morphologica l  o r  th e phonologica l  aspect s o f  th e word s 
involved .  Fro m bot h thes e perspective s th e stimul i  wer e 
equivalen t  acros s th e thre e conditions ,  an d shoul d hav e 
prime d equall y well .  Th e fac t  tha t  the y di d no t  points ,  i n 
fact ,  toward s som e for m o f  lexicall y structure d 
orthographi c mediatin g representation ,  possibl y 
correspondin g t o a n orthographi c "inpu t  lexicon "  o f  th e 
classica l  sort .  I f  so ,  w e ca n prob e it s propertie s b y lookin g 
at  suffix-suffi x  interferenc e i n th e visua l  domain .  Thi s 
reflects ,  w e believe ,  th e consequence s o f  tw o affixe s 
tryin g t o combin e wit h th e sam e stem .  I f  th e 
interpretatio n o f  visuall y presente d prim e word s involve s 
th e sam e kind s o f  processes ,  the n w e shoul d se e th e sam e 
interferenc e effect s her e a s well . 

Conditio n 

STEM 
[+Morph ,  +Sem,  +Phon ] 

DERIVED 
[+Morph ,  +Sem,  +Phon ] 

PHON 
[+Morph ,  -Sem ,  +Phon ] 

SEMANTIC 
[-Morph ,  +Sem,  -Phon ] 

Prim e 

delightfu l 

abruptnes s 

organiz e 

cell o 

Targe t 

D E L I G HT 

ABRUPTLY 

ORGAN 

VIOLI N 

Tabl e 2 :  Sampl e stimul i  fo r  repetitio n primin g 

In a series of three experiments (Marslen-Wilson & 
Zhou ,  1996a )  w e followe d th e sam e strateg y a s before , 
runnin g th e stimul i  fro m th e earlie r  auditoiy-auditoi y 
studie s i n immediat e an d delaye d repetitio n visual-visua l 
primin g tasks .  A n exampl e se t  o f  thes e stimul i  i s give n i n 
Tabl e 2 .  Th e critica l  compariso n i s betwee n th e S T E M 
condition ,  wit h derived/ste m pairs ,  an d th e D E R I V E D 
condition ,  wit h derived/derive d pairs .  I n addition ,  w e 
includ e a  phonologica l  contro l  conditio n (PHON) ,  an d a 
S E M A N T IC condition ,  wher e prime/targe t  pair s ar e 
purel y semanticall y (an d associativel y related) .  Agai n w e 
contraste d a  Zer o la g condition ,  correspondin g t o th e 
immediat e repetitio n study ,  wit h La g 1  an d La g 8 
conditions ,  reflectin g shor t  an d lon g repetitio n delays . 

The result s wer e straightforward .  Ther e wa s n o sig n o f 
th e interferenc e effect s tha t  dominat e response s i n th e 
auditor y domain .  Ste m primin g wa s significan t  a t  eac h 
lag ,  averagin g 3 1 mse c overall .  Bu t  a t  n o poin t  di d i t 

diffe r  fro m primin g i n th e derived-derive d condition ,  whic h 
i s significan t  a t  La g 1  an d La g 8 ,  an d whic h average s 3 2 
msec overall .  Eve n th e phonologica l  contro l  condition , 
bumpin g alon g a t  a n averag e effec t  o f  1 4 msec ,  i s significan t 
overall .  Th e difference s betwee n performanc e her e an d 
performanc e i n auditory-auditor y primin g com e throug h ver y 
clearl y i n a n overal l  analysi s o f  th e tw o set s o f  data ,  wher e 
we se e a  significan t  interactio n betwee n modalit y (auditor y 
vs .  visual )  an d targe t  type . 

Conditio n 

STEM 

DERIVED 

PHON 

AUD/AUD 

40. 8 

-14. 7 

3. 2 

V I S A 

31. 2 

32. 5 

14. 5 

Tabl e 3 :  Mea n primin g effect s (collapsin g acros s lags )  fo r 
Auditory-Auditor y an d Visual-Visua l  priming . 

This interaction is illustrated in Table 3, which 
summarise s th e suffix-suffi x  interferenc e result s fo r  th e tw o 
serie s o f  auditory-auditor y an d visual-visua l  primin g 
experiment s (w e collaps e her e ove r  lag ,  whic h prove d no t  t o 
pla y a  statisticall y significan t  rol e i n eithe r  modality) .  Th e 
tw o modalitie s ar e relativel y simila r  i n th e derived/ste m an d 
th e phonologica l  contro l  conditions .  Bu t  w e se e n o 
interferenc e betwee n visuall y presente d suffixe d prime s an d 
visuall y presente d suffixe d target s sharin g th e sam e stems . 
The presenc e o f  thi s interferenc e i n auditory-visua l  an d 
auditory-auditor y primin g w e tak e a s evidenc e o f 
combinatoria l  processe s involvin g ste m an d affi x 
morphemes .  Th e pronounce d absenc e o f  thes e effect s i n th e 
visua l  domai n suggest s tha t  repetitio n primin g her e i s 
tappin g int o a  leve l  o f  representatio n whic h i s no t 
morphologicall y decompose d -  a  leve l  o f  representation ,  i n 
fact ,  whic h migh t  loo k ver y muc h lik e th e kin d o f  whole -
wor d acces s representatio n tha t  i s ofte n argue d t o b e th e first 
ste p i n movin g fro m visua l  inpu t  t o lexica l  representation . 

TiuTiing ,  finally,  t o th e associative/semanti c pair s tha t 
wer e ru n bot h her e an d i n auditor y delaye d repetitio n studie s 
describe d earlier ,  w e find  renewe d parallel s wit h auditor y 
acces s processes .  Associativ e priming ,  whic h doe s no t 
involv e relation s betwee n stimul i  wit h simila r  surfac e forms , 
seems t o behav e th e sam e wa y her e a s i t  di d i n auditory -
auditor y priming .  A t  La g 1  w e ge t  a  significan t  2 7 mse c 
effec t  fo r  pair s lik e month/year ,  comparabl e t o th e 3 1 mse c 
effec t  fo r  th e auditor y studies .  Bu t  a t  La g 8 ,  jus t  a s i n th e 
auditor y experimen t  (wher e primin g fo r  thes e pair s droppe d 
t o a  non-significan t  1  msec) ,  th e primin g betwee n 
semantic/associativ e pair s i s n o longe r  sigriificant ,  averagin g 
9 msec .  Th e difference s tha t  ar e emerging ,  therefore , 
betwee n th e auditor y an d th e visua l  acces s route ,  ar e no t 
difference s acros s th e board .  Unde r  certai n condition s 
primin g effect s hav e th e sam e directio n an d th e sam e time -
course .  H o w ar e w e bes t  t o characteriz e thi s patter n o f 
difference s an d similarities ? 
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S y m m e t r i e s a n d A s y m m e t r i e s i n Lexica l 
O r g a n i z a t i o n 

To approach these issues, in the context of the research 
reviewe d here ,  w e nee d t o g o bac k t o th e first  o f  th e thre e 
claim s w e m a d e a t  th e outse t  o f  thi s paper .  Thi s wa s th e 
clai m tha t  centra l  lexica l  representation s ar e no t  modalit y 
independent ,  an d tha t  th e cor e leve l  o f  representation ,  th e 
lexica l  entry ,  i s  a  tightl y linke d comple x o f  abstrac t 
semantic ,  syntactic ,  an d phonologica l  properties. ^  Thi s i s 
a vie w o f  lexica l  representatio n tha t  ca n b e trace d bac k t o 
Saussuha n concept s o f  th e linguisti c sign ,  an d whic h 
reflect s mor e recen t  treatment s wher e th e "lexica l  sign "  i s 
see n a s a  triple t  o f  phonological ,  syntactic ,  an d semanti c 
informatio n organise d i n a  hierarchica l  featur e structur e 
(e.g. .  Pollar d &  Sag ,  1987) .  I n th e curren t 
psycholinguisti c framework ,  th e m o v e t o thi s vie w o f  th e 
lexica l  entr y reflect s no t  onl y th e phylogeneti c an d 
ontogeneti c fact s o f  th e matte r  -  tha t  languag e ha s 
evolved ,  an d i s normall y learnt ,  a s a  relatio n betwee n 
soun d an d meanin g -  bu t  als o th e patter n o f  result s w e 
observ e i n auditory-auditor y an d auditory-visua l  primin g 
tasks . 

W h at  i s especiall y tellin g i s tha t  w e se e th e sam e 
pattern ,  o f  indifferenc e t o allomorphi c variatio n an d o f 
sensitivit y t o competitio n a m o n g suffixes ,  i n auditory -
auditor y a s wel l  a s i n auditory-visua l  priming .  W e 
originall y chos e t o us e th e cross-moda l  auditory-visua l 
tas k t o forc e th e subject s t o respon d a t  a  leve l  o f  th e 
syste m tha t  wa s supra-modal ,  an d therefore ,  w e assumed , 
modalit y independent .  W e subsequentl y argued ,  o n th e 
basi s o f  thes e cross-moda l  data ,  tha t  thi s leve l  wa s th e 
appropriat e domai n fo r  processe s o f  morphologica l 
parsing ,  wher e th e syntacti c an d semanti c propertie s o f 
individua l  morpheme s ar e availabl e t o constrai n an d 
guid e thes e processe s (Marslen-Wilso n e t  al. ,  1994) . 
W h at  th e result s fo r  auditory-auditor y primin g n o w 
sugges t  i s tha t  thi s leve l  i s  not ,  strictl y  speaking , 
modalit y independent ,  bu t  include s abstrac t  phonologica l 
specification s a s well . 

F r o m thi s perspective ,  th e significanc e o f  th e auditory -
visua l  experiment s i s no t  tha t  the y enabl e u s t o ta p int o a 
modalit y independen t  leve l  o f  lexica l  representation ,  bu t 
tha t  the y sho w tha t  visuall y presente d input s -  th e visua l 
targe t  word s -  als o m a p ont o thi s domain .  Informatio n 
extracte d fro m a n orthographi c inpu t  i s als o interprete d 
at  a  leve l  o f  representatio n wit h th e abstract , 
combinatoria l  propertie s reveale d i n th e auditory-auditor y 
experiments .  W h e n th e prim e wor d i s auditoril y 
presented ,  th e consequence s fo r  processin g o f  subsequen t 
targe t  word s appl y equall y t o visua l  a s t o auditor y inputs . 
Similarly ,  w h e n th e relationshi p betwee n prim e an d 
targe t  i s semanticall y bu t  no t  morphologicall y o r 
linguisticall y mediated ,  a s i n associative/semanti c 
priming ,  w e find  equivalen t  pattern s wit h auditor y an d 
visua l  priming . 

But  doe s thi s mea n tha t  lexica l  acces s fro m visua l  input s i s 
therefor e a s direc t  a s acces s fro m auditor y inputs ? Ther e ar e 
tw o argument s tha t  sugges t  i t  i s  not .  Th e first  follow s fi'om 
th e assumptio n tha t  th e lexica l  entr y -  th e representatio n o f 
lexica l  conten t  -  i s  phonologicall y specified .  Thi s implie s 
tha t  acces s t o lexica l  conten t  fro m orthograph y wil l  alway s 
involv e som e sor t  o f  translatio n process ;  tha t  learnin g t o 
read ,  a t  leas t  i n it s initia l  stages ,  i s learnin g t o relat e 
orthographi c for m t o phonologica l  form ,  an d thi s 
transductio n proces s remain s a n intrinsi c par t  o f  lexica l 
acces s fro m text .  Bu t  th e strengt h o f  thi s argumen t  i s har d t o 
evaluate .  T h e rol e o f  phonologica l  factor s i n readin g remain s 
a controversia l  an d umesolve d issu e i n th e visua l  wor d 
recognitio n literatur e (e.g. ,  Seidenberg ,  1995) ,  compounde d 
by furthe r  uncertaintie s abou t  th e computationa l  propertie s 
of  th e system s involve d (e.g. .  V a n Orden ,  Pennington ,  & 
Stone ,  1990) . 

Stronge r  argument s fo r  mediate d acces s ca n b e mad e o n 
th e basi s o f  th e visual-visua l  primin g effect s w e report . 
W h en th e prim e wor d i s visuall y presented ,  the n subsequen t 
response s t o a  visuall y presente d targe t  wor d see m t o engag e 
a store d representatio n o f  th e prim e tha t  i s no t 
morphologicall y decompose d an d tha t  i s sensitiv e t o 
orthographi c bu t  no t  phonologica l  overla p betwee n prim e 
an d target .  Thi s point s t o a n asymmetri c lexica l  architecture , 
wit h direc t  acces s from  speec h t o th e lexica l  entry ,  bu t  wher e 
orthographi c input s ar e route d vi a orthographi c acces s 
representations ,  wher e thes e ar e undecompose d whole-wor d 
representations ,  thoug h sufficientl y abstrac t  t o b e indifferen t 
t o variation s i n case . 

Thi s kin d o f  arrangemen t  ca n accoun t  straightforwardl y 
fo r  th e divergenc e betwee n visual-visua l  primin g an d othe r 
type s o f  repetitio n priming .  Becaus e th e acces s 
representation s ar e orthographi c i n character ,  an y primin g 
effect s base d o n repeate d acces s t o thi s laye r  wil l  b e affecte d 
by orthographi c similaritie s betwee n morphologicall y relate d 
prime s an d targets .  Henc e th e dominanc e o f  orthographi c 
rathe r  tha n phonologica l  factor s i n response s t o th e 
derived/ste m pair s varyin g i n ste m allomorphy .  A n d becaus e 
thes e ar e wholewor d representations ,  wit h separat e 
representatio n o f  form s lik e excitabl e an d excitement ,  ther e 
ar e n o share d morphologica l  elements ,  an d therefor e n o 
basi s fo r  interferenc e w h e n differen t  suffixe s compet e fo r  th e 
same stem. ^ 

Conclusions 

Our interim conclusion, in summary, is that there are 
significan t  modalit y specificitie s i n lexica l  architectur e an d 
function ;  tha t  representation s a t  th e leve l  o f  th e lexica l  entr y 
ar e no t  fiiUy  modalit y independent ,  an d tha t  thi s ha s 
consequence s fo r  th e natur e o f  th e acces s route s fro m speec h 
an d from  text ,  wit h speec h input s bein g abl e t o projec t 
directl y ont o abstract ,  morphemicall y organise d underlyin g 
representation s o f  th e word s involved . 

We shoul d ad d tw o furthe r  riders.  T h e first  i s  tha t  thes e 
issue s o f  modalit y specificit y an d asymmetr y wil l  b y n o 

^Any genuinel y modality-independen t  aspect s o f  meanin g 
representatio n w e ca n assig n t o th e domai n o f  conceptua l 
representation .  Thi s i s no t  th e objec t  o f  ou r  enquirie s here . 

'  Fo r  additiona l  discussio n o f  thes e issues ,  se e Marslen-Wilson , 
Zhou ,  &  For d (1996) . 
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means disappea r  i f  w e approac h th e problem s o f  lexica l 
representatio n an d processin g from a  mor e distributed , 
connectionis t  jjerspective .  Thes e approache s ma y olTc r 
quit e differen t  solution s t o problem s o f  allomorpii y an d 
phonologica l  variatio n (Gaskell ,  Hare ,  &  Marslen -
Wilson ,  1995) ,  an d ma y requir e a  reinterpretatio n o f  th e 
whol e notio n o f  lexica l  acces s an d representatio n 
(Gaskel l  &  Marslen-Wilson ,  1995 ;  Seidenberg ,  1995) . 
But  the y wil l  stil l  nee d t o provid e a n accoun t  o f  ho w a 
syste m whic h ha s develope d i n th e contex t  o f  a 
phonolog y t o semantic s t o phonolog y mappin g learn s t o 
superimpos e o n thi s a n orthograph y t o semantic s 
mapping ,  an d t o mode l  appropriatel y th e quantitativ e an d 
qualitativ e parallel s an d divergence s betwee n th e tw o 
domains . 

Our  secon d commen t  i s tha t  ou r  argument s her e shoul d 
be take n a s languag e specific .  Ou r  dat a an d ou r 
interpretation s ar e limited ,  unles s prove n otherwise ,  t o 
th e Englis h menta l  lexicon .  I t  i s  plausibl e tha t  simila r 
claim s ca n b e defende d fo r  language s wit h simila r 
writin g systems ,  an d simila r  relation s betwee n phonolog y 
and orthography .  Bu t  w e canno t  assum e tha t  th e sam e 
asymmetrie s wil l  hol d tru e fo r  language s wit h non -
alphabeti c writin g systems ,  and ,  indeed ,  w e hav e som e 
evidenc e tha t  fo r  Chines e the y d o no t  (Zho u &  Marslen -
Wilson ,  1996) . 
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