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H o m o g r a p h i c Self-Inhibitio n an d th e D isappearanc e o f  Pr im ing : 

M o r e Ev idenc e fo r  a n Interactive-Activatio n M o d e l  o f  Bilingua l  M e m o r y 

Rober t  M .  Frenc h 

Departmen t  o f  Ps\cholog\ ' 
Universit e d e Lieg e 

4000 Liege ,  Belgiu m 
rfrench@ulg.ac.b e 

Abstract 
Thi s pape r  present s tw o expenment s providin g stron g 
suppor t  fo r  a n interactive-activatio n interpretatio n o f 
bilingua l  memory .  I n bot h experiment s French-Englis h 
interlexica l  noncognat e homograph s wer e used ,  i.e. ,  word s 
like/i n ( = 'fend "  i n French) ,  pai n ( = 'bread "  i n French) ,  tha t 
have a  distinc t  meanin g i n eac h language .  A n All-Englis h 
condition ,  i n whic h participant s sa w onl y Englis h item s 
(wor d an d non-words )  an d a  Mixe d condition ,  wit h hal f 
Englis h an d hal f  Frenc h items ,  wer e used .  Fo r  a  se t  o f 
Englis h targe t  word s tha t  wer e strongl y prime d b y th e 
homograph s i n th e All-Englis h conditio n (e.g. ,  shark ,  prime d 
by th e homograp h yin) ,  thi s primin g wa s foun d t o disappea r 
i n th e Mixe d condition .  W e sugges t  tha t  thi s i s becaus e th e 
Englis h 'tomponent "  o f  th e homograp h i s inhibite d b y th e 
Frenc h componen t  whic h onl y become s activ e i n th e Mixe d 
condition .  Further ,  recognitio n time s fo r  thes e homograph s 
as word s m Englis h wer e sigmficantl y longe r  i n th e Mixe d 
conditio n an d th e amoun t  o f  thi s increas e wa s relate d t o th e 
relativ e strengt h (i n term s o f  printed-wor d frequency)  o f  th e 
Frenc h meanin g o f  th e homograph .  W e se e n o reasonabl e 
independent-acces s dual-lexico n explanatio n o f  thes e results , 
wherea s the y fit  easil y int o a n interactive-activatio n 
framework. 

Introduction 
I n th e las t  tw o decade s numerou s argument s hav e bee n 
made fo r  an d agains t  separate-acces s independent-lexico n 
theorie s o f  bilingua l  memor y organization .  Ther e ar e 
essentiall y  tw o opposin g view s i n thi s debate .  Ther e ar e 
thos e wh o believ e tha t  eac h o f  a  bilingual' s language s is ,  t o 
a larg e extent ,  •fcompartmentalized "  i n independent , 
language-specifi c  areas .  Result s fro m Macnamar a & 
Kushni r  (1971) ,  Grosjea n &  Scare s (1986) ,  Grosjea n 
(1989) ,  Gerar d &  Scarboroug h (1989) ,  etc .  suppor t  thi s 
vie w Further ,  bilingua l  aphasi a dat a (e.g. ,  Alber t  & 
Obler ,  1978 )  an d recen t  P E T studie s (Klei n e t  al. ,  1995 ) 
giv e suppor t  t o th e independent ,  dual-lexico n mode l  o f 
bilingua l  memory .  However ,  evidenc e ha s als o bee n 
mountin g o n a  contradictor y fron t  — namely ,  tha t  bilingua l 
memor>'  ma y resembl e th e highl y overlapping ,  densel y 
interconnecte d structur e tha t  characterize s monolingua l 
memory.  Thes e model s ar e usuall y calle d interactive -
activatio n model s (McClellan d &  Rumelhart ,  1981) . 

Persuasiv e evidenc e fo r  thi s latte r  poin t  o f  vie w ha s 
come fro m cross-lingua l  primin g dat a (Kolers ,  1966 ;  Meye r 
& Ruddy ,  1974 ;  Schwanenfluge l  &  Rey ,  1986 ;  Beauvillai n 
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& Grainger, 1987; Beauvillain, 1992; Chen & Ng, 1989; 
De Groo t  &  Nas ,  1991 ;  Hernandez ,  Bates ,  &  Avila ,  1995 ; 
Frenc h &  Ohnesorge ,  1996 ;  etc.) .  Thi s bod y o f  researc h 
woul d sugges t  tha t  som e typ e o f  interactive-activatio n 
model  i s th e mos t  accurat e mode l  o f  bilingua l  memory . 

I n thi s pape r  w e wil l  presen t  tw o experiment s that ,  i n 
our  opinion ,  canno t  b e explaine d b y an y separate-acces s 
dual-lexico n mode l  o f  whic h w e ar e aware .  W e believ e tha t 
thes e result s ar e bes t  interprete d a s evidenc e fo r  interactive -
activatio n betwee n languages . 

Overview of the two experiments 
The first  experimen t  mvolve s primin g usin g 

interlexica l  homograph s — word s tha t  hav e a n identica l 
spellin g bu t  a  distinc t  meanin g i n eac h o f  tw o languages . 
Some example s o f  French-Englis h homograph s are :  f m ( = 
'fend "  i n French) ,  pai n ( = 'bread "  i n French) ,  cham p ( = 
Tield "  i n French) ,  etc .  W e selecte d a  certai n numbe r  o f 
thes e homograph s tha t  strongl y prim e Englis h targe t  word s 
i n a  monolingua l  Englis h context .  Fo r  example ,  i n a n 
English-onl y context ,  rid e (whic h i n Frenc h mean s 
"Vvrinkle' )  prime s horse ,  fi n prime s shark ,  an d s o on .  W e 
discovere d tha t  thi s primin g disappear s i f  Frenc h item s 
(word s an d nonwords )  ar e mixe d i n wit h th e Englis h item s 
tha t  ar e presented .  Exactl y wh y thi s primin g disappear s 
wil l  b e discusse d i n detai l  late r  i n tlii s  paper ,  bu t  fo r  now , 
suffic e i t  t o sa y tha t  thi s phenomeno n ha s a  fairl y simpl e 
explanatio n i n th e contex t  o f  a n interactive-activatio n 
model .  However ,  w e canno t  imagin e an y explanatio n fo r  i t 
i n a  separate-acces s dual-lexico n framework . 

The secon d experiment ,  lik e th e first,  ha d tw o 
conditions :  a n All-Englis h conditio n i n whic h participant s 
sa w exclusivel y Englis h item s (word s an d nonwords )  an d a 
Mixe d conditio n wher e the y sa w a n equa l  numbe r  o f  item s 
i n Frenc h an d i n English ,  Thei r  tas k wa s t o determin e 
whethe r  o r  no t  eac h ite m presente d wa s (o r  wa s not )  a  wor d 
i n English .  I n th e Mixe d conditio n o f  th e first  experiment , 
we observe d a  disappearanc e o f  primin g b y homograph s o f 
Englis h targe t  words .  W e reasone d tha t  perhap s th e Frenc h 
componen t  o f  th e homograp h — no t  activ e i n th e All -
Englis h condition ,  bu t  activ e i n th e Mixe d conditio n — wa s 
inhibitin g th e activatio n o f  th e Englis h componen t  o f  th e 
homograp h responsibl e fo r  th e primin g o f  Englis h targe t 
word s i n th e All-Englis h condition .  Thi s woul d impl y tha t 
i n th e Mixe d conditio n eithe r  th e Englis h componen t  o f  th e 
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homograp h wa s les s acti\ c tha n i n th e All-Enghs h 

conditio n o r  it s  ris e tun c t o ful l  activatio n wa s takin g 

longe r  I n eithe r  case ,  thi s lead s t o a  clea r  predictio n abou t 
ho w lon g i t  shoul d tak e t o recogniz e a  homograp h a s a 
wor d i n English .  Th e predictio n i s this : 

If Ahom is the average increase in time required to 

recogniz e a n interlexica l  homograp h i n th e 
Mixe d conditio n compare d t o th e All-Englis h 
conditio n an d 

i f  AEnghsh-wor d i s th e averag e increas e i n tim e require d 
t o recogniz e a  norma l  (i.e. ,  non-homograph ) 
Englis h wor d i n th e Mixe d conditio n 
compare d t o th e All-Englis h condition , 

the n 

^ho m Ênglish-wor d 

A separate-access dual-lexicon model — which would have 
no plac e fo r  specifi c  inhibitory '  effect s fro m th e "Frenc h 
component "  o f  a  homograp h — woul d presumabl y predic t 
an approximatel y constan t  increas e i n th e amoun t  o f  tim e 
require d t o recogniz e a n Englis h wor d (an y Englis h word , 
homograp h o r  non-homograph )  a s a  wor d i n Englis h whe n 
goin g from  th e All-Englis h t o th e Mixe d condition .  Thi s 
migh t  b e becaus e o f  th e additiona l  amoun t  o f  tim e require d 
t o switc h lexicon s (fo r  example ,  whe n th e wor d 
immediatel y precedin g th e curren t  wor d ha d bee n i n 
French )  o r  t o a n overal l  slowin g du e t o th e increase d loa d 
of  concurrentl y activatin g bot h Englis h an d French . 

Our  experimenta l  dat a agree d wit h th e predictio n o f 
th e interactive-activatio n model .  I n goin g fro m th e All -
Englis h t o th e Mixe d condition ,  th e increas e i n reactio n 
tim e is ,  i n fact ,  significantl y greate r  fo r  homograph s tha n 
fo r  non-homograp h Englis h words .  Thi s i s  evidenc e i n 
suppor t  o f  a n interactive-activatio n interpretatio n o f 
bilingua l  memory .  Furthermore ,  i t  i s  difficul t  t o se e ho w 
any dual-lexico n mode l  coul d explai n thi s difference . 

Further ,  a s par t  o f  thi s secon d experiment ,  w e looke d 
at  reactio n time s t o a  subse t  o f  th e ful l  se t  o f  homograph s 
use d i n th e experimen t  Thi s subse t  wa s mad e u p o f 
unbalance d homograph s — i n othe r  words ,  homograph s 
whos e printe d wor d frequenc y wa s highe r  i n on e languag e 
tha n i n th e othe r  W e considere d tw o type s o f  thes e 
unbalance d homograph s — namely : 

•  H E - L F (High-English/Low-French) :  Thos e whos e 

pnnted-wor d frequenc y wa s hig h i n Englis h an d lo w 
i n French ,  suc h a s rid e ('\vrinkle "  i n French )  o r  / / 
("ye w tree "  i n French) ; 

•  L E - H F (Low-English/High-French) :  Thos e whos e 
printed-wor d frequenc y wa s lo w i n Englis h an d hig h 
i n French ,  suc h a s fi n ('fend "  i n French )  o r  cham p 
("field "  i n French) . 

Hig h frequenc y wa s define d fo r  bot h language s a s word s 
among th e 100 0 mos t  c o m m o n word s o f  th e language ;  lo w 

frequenc y wa s define d a s word s whos e ran k wa s greate r 
tha n 300 0 i n bot h language s (Kucer a &  Francis ,  1967 ; 

Baudot ,  1992) .  Thi s wa s th e definitio n use d i n Frenc h & 
Ohnesorge(1995) . 

Th e tw o model s w e ar e considerin g mak e differen t 
prediction s wit h respec t  t o th e interactio n o f  Contex t  (All -
English ,  Mixed )  an d Homograp h typ e (LE-HF ,  HE-LF) . 
Th e separate-acces s dual-lexico n mode l  predict s n o 
interactio n wherea s a n interactive-activatio n mode l  doe s 
predic t  a n interaction .  Thi s interactio n i s predicte d fo r  th e 
followin g reason :  th e presenc e o f  Frenc h i n th e Mixe d 
conditio n woul d produc e greate r  activatio n i n th e 'Frenc h 
hal f  o f  LE-H F homograph s tha n i n th e Frenc h half '  o f 
HE-L F homographs .  This ,  i n turn ,  shoul d produc e greate r 
interferenc e b y th e Frenc h hal f  o n th e 'Englis h hal f  fo r 
LF-H F homograph s tha n fo r  H E - L F homographs .  Thus ,  i n 
th e Mixe d conditio n whe n comparin g LE-H F an d HE-L F 

homographs ,  i t  shoul d b e comparativel y harde r  t o 
recogniz e th e forme r  a s word s i n Englis h 

Once again ,  wha t  w c observe d fit s th e latte r  predictio n 
fo r  a n interactive-activatio n model .  I t  turn s ou t  tha t  i n th e 
Mixe d conditio n compare d t o th e All-Englis h condition ,  i t 
i s  mor e difficul t  t o recogniz e L E - H F homograph s tha n H E -
L F homographs .  A s before ,  a n interactive-activatio n mode l 
of  bilingua l  memor y ha s littl e troubl e accommodatin g thi s 
data ;  o n th e othe r  hand ,  i t  i s  no t  i n th e leas t  clea r  ho w a n 
separate-acces s dual-lexico n mode l  woul d explai n thes e 
differences . 

Experimenta l  desig n 

Experiment 1: Disappearance of Homograph Priming 

Participants 
Forty-eigh t  member s o f  th e Middlebur y communit y 
participated :  1 8 facult y fro m th e Middlebur y Frenc h 
departmen t  an d summe r  Frenc h school ,  1 9 student s 
identifie d b y facult y a s bilingual ,  4  hig h schoo l  Frenc h 
instructor s an d 7  loca l  residents .  Al l  participant s ha d 
extensiv e experienc e wit h bot h Frenc h (average :  3 0 years ) 
and Englis h (3 2 years) . 

Stimuli 
The critica l  stimul i  wer e 4 1 prime-targe t  pairs .  Th e prim e 

was a  non-cognat e English-Frenc h homograp h an d th e 
targe t  wa s a n Englis h wor d (e.g .  fin-shark) .  Th e pair s wer e 
generate d throug h a  pilo t  procedure .  Th e remainin g stimul i 
wer e fille r  item s use d t o produc e th e All-Englis h o r  Mixe d 
(i.e. ,  French-English)  contex t  i n whic h th e siz e o f  th e 
primin g effec t  coul d b e assessed .  I n th e All-Englis h contex t 
ther e wer e onl y Englis h item s (i.e. ,  word s an d regula r  non -
words) .  I n th e Mixe d condition ,  hal f  o f  th e contex t  stimul i 
wer e Frenc h items ,  hal f  wer e English . 
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Procedur e 

Participant s wer e randoml y assigne d t o a  conditio n o f  th e 
Contex t  variabl e (Mixe d o r  All-English) .  The y wer e seate d 
approximatel y 50 0 m m i n fron t  o f  th e compute r  monito r 
A Powe r  Macintos h 710 0 runnin g PsyScop c (Cohen , 
M a c W h i n n e y ,  Flatt ,  &  Provost ,  1993 )  presente d th e stimul i 
an d collecte d th e dat a Instruction s fo r  th e lexica l  decisio n 
tas k wer e presente d o n th e scree n i n Frenc h fo r  th e mixe d 
contex t  an d Englis h fo r  th e Al l  Englis h contex t  'Pres s th e 
Gree n butto n i f  th e secon d stimulu s i s a  wor d i n eithe r 
Frenc h o r  English "  Participant s complete d a  brie f  practic e 
session .  Eac h tria l  proceede d a s follows .  A  50 0 m s fixatio n 
point ,  a  p n m i n g stimulu s fo r  10 0 m s ,  a  5 0 m s blan k 
interval ,  an d finally  th e stimulu s fo r  lexica l  decisio n w a s 
presente d unti l  response .  Observer s responde d t o 45 6 
experimenta l  trial s wit h a  res t  perio d a t  th e m i d w a y point . 
Feedbac k i n th e for m o f  a  bee p w a s provide d fo r  incorrec t 
response s Overall ,  5 0 % o f  th e stimul i  fo r  lexica l  decisio n 
wer e word s an d 5 0 % wer e non-words .  T h e dat a o f  interes t 
wer e th e lexica l  decisio n time s fo r  th e critica l  targets . 
Thes e coul d b e precede d b y thre e type s o f  primes :  French -
Unrelated ,  English-Unrelated ,  Homograph-Related .  T h e 
curren t  pape r  i s concerne d wit h th e effec t  o f  languag e 
contex t  o n semanti c priming ,  i n th e interes t  o f  brevit y w e 
wil l  onl y presen t  th e dat a fo r  th e latte r  tw o type s o f  primes . 

Results 
Subjec t  m e a n s fo r  th e English-Unrelate d an d 

Homograph-Relate d condition s wer e calculate d an d 
submitte d t o a  mixe d A N O V A .  T h e interactio n o f  Contex t 
(All-English ,  M i x e d )  X  Prime-Relatednes s (English -

Unrelated ,  Homograph-Related )  w a s significant ,  Fi(l,46 )  = 
7.52 ,  p  <  .01 ;  F2(l,40 )  =  3.95 ,  p  =  .05 .  Inspectio n o f  th e 
result s displaye d i n Figur e 1  reveal s a  substantia l  primin g 
effec t  (6 2 ms. )  i n th e All-Englis h conditio n bu t  almos t  n o 
facilitatio n (1 2 m s )  i n th e M i x e d condition .  Analysi s o f  th e 
derivativ e simpl e effect s support s th e conclusio n tha t  ther e 
was a  substantia l  semanti c primin g effec t  i n th e All -
Englis h conditio n F(l,46 )  =  22.5 2 an d F  (1,40 )  =  24.1 8 b y 
subject s an d items ,  respectively ,  bu t  n o primin g i n th e 
Mixe d conditio n F  (1,46 )  =  .752' .  F  (1,40 )  =  1.503 . 

T o s u m m a n z e ,  w e considere d a  se t  o f  Englis h targe t 
word s tha t  pilo t  studie s showe d wer e strongl y pr ime d b y th e 
homograph s w e ha d chose n (e.g. ,  fi n pr ime d th e Englis h 
targe t  wor d shark ,  rid e prime d horse ,  etc.) .  W e the n 
determine d th e amoun t  o f  primin g o f  th e targe t  word s b y 
th e homograph s i n a n All-Englis h conditio n b y compar in g 
reactio n time s t o th e targe t  word s (e.g. ,  shark )  w h e n the y 
wer e precede d b y unrelate d word s (e.g. ,  cup )  a s oppose d t o 
w h en the y wer e precede d b y relate d homograph s (e.g. ,  fin) . 
I n th e All-Englis h condition ,  w e recorde d a  substantia l  an d 

highl y significan t  averag e primin g effec t  o f  6 2 m s . 
(unpnme d targets ;  69 3 m s vs .  pr ime d targets ;  63 1 m s ) . 
However ,  i n th e M i x e d conditio n (i.e. ,  w h e n th e s a m e 
homograph-targe t  pair s wer e see n i n a  contex t  tha t 

include d Frenc h word s an d regula r  nonwords) ,  th e primin g 
effec t  droppe d t o 1 2 m s (unprimed ;  701 ,  primed ;  6 8 9 m s ) 
an d w a s n o longe r  significan t  I n othe r  words ,  i n th e M i x e d 
condition ,  th e stron g primin g observe d i n th e All-Englis h 

conditio n essentiall y  disappears . 

RT(im) ' 
725 

700 

675 

650 

625 

-AM-Englis t 
-Mixe d 

Unrelate d 
Englis h 

Prim e typ e 

Relate d 
Homograph 

600 

Figur e 1 .  Reactio n time s t o th e se t  o f  targe t  word s show s 
disappearanc e o f  p n m i n g b y h o m o g r a p h s i n th e M i x e d 
condition . 

Experiment No. 2: nomographic "self-inhibition" 

Participants 
Twen t y m e m b e r s o f  th e Middlebur y commun i t y ;  1 0 facult y 
fro m th e Frenc h department ,  8  undergraduate s an d 2  loca l 
resident s participated .  Al l  ha d extensiv e experienc e wit h 
bot h Frenc h (average ;  2 4 years )  an d Englis h (3 1 years) . 

Stimuli 
T h e critica l  stimul i  consiste d o f  a  se t  o f  6 5 French-Englis h 
homographs .  Thi s se t  include d th e forty-on e h o m o g r a p h s 
tha t  wer e use d a s prime s i n experimen t  on e T h e filler 
stimul i  use d t o creat e th e contex t  (M ixe d o r  Al l  English ) 
wer e th e s a m e a s i n Exper imen t  1 . 

Procedure 
T h e compute r  hardwar e an d softwar e use d wer e a s i n 
Experimen t  1 .  T h e experimenta l  instruction s wer e rea d 
fro m th e scree n T h e participant s wer e aske d t o classif y th e 
stimul i  the y woul d se e b y pressin g on e ke y i f  th e stimulu s 
w as a  w o r d i n English ,  an d anothe r  ke y i f  th e stimulu s w a s 
not  a  w o r d i n English .  Al l  participant s wer e give n th e s a m e 
instructions ,  printe d i n English ,  A t  th e conclusio n o f  a  40 -
tria l  practic e session ,  th e participant s initiate d a  serie s o f 
65 0 experimenta l  trials .  Ther e wer e thre e res t  period s a t 
equa l  interval s durin g th e experimenta l  trial s Feedbac k i n 
th e for m o f  a  bee p w a s provide d fo r  incorrec t  response s 
T h e experimen t  w a s conducte d usin g a  m ixe d factoria l 
desig n wit h tw o independen t  variables .  Contex t  w a s 
between-subject s wit h tw o level s (All-Englis h an d M i x e d ) . 

W o r d T y p e w a s within-subject s wit h tw o level s (Englis h 
W o r d an d French-Englis h H o m o g r a p h ) .  Participant s wer e 
randoml y assigne d t o All-Englis h o r  M i x e d conditions . 
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Result s 

F o r  al l  h o m o g r a p h s Participant s wer e aske d t o judg e 
whethe r  th e letter-strin g tha t  appeare d o n th e compute r 
scree n w a s a  w o r d i n English .  I n th e All-Englis h 
condition ,  th e participant s s a w onl y Englis h item s (word s 
an d regula r  nonwords) .  I n th e M i x e d condition ,  hal f  o f  th e 

item s wer e Frenc h bu t  th e tas k w a s stil l  t o decid e i f  th e 
letter-strin g tha t  appeare d w a s a  rea l  wo r d i n English .  A s 

above ,  a  dual-lexico n mode l  woul d predic t  increase d 
reactio n time s i n th e M i x e d conditio n du e t o th e additiona l 
tim e require d t o switc h f ro m on e lexico n t o another .  Bu t 
thi s predicte d increas e shoul d b e th e s a m e fo r  al l  Englis h 
words ,  whethe r  h o m o g r a p h s o r  norma l  (i.e. ,  non -
h o m o g r a p h )  Englis h word s However ,  a s Figur e 2  show s 
ther e i s a  significantl y greate r  averag e increas e i n 
recognitio n reactio n tim e fo r  homographs . 

RT (ms ) 

Englis h 

Non-homograp h 
Englis h wor d 

—•—Homograph 

Mixe d 

Conditio n 

Figur e 2 .  Significantl y greate r  increas e i n reactio n 
tim e fo r  h o m o g r a p h s i n th e M i x e d conditio n tha n fo r 
non -homograp h Englis h word s 

Thi s firs t  analysi s w a s a  m ixe d factoria l  A N O V A wit h tw o 
factors .  Contex t  (Al l  English ,  M i x e d French-English )  w a s 
a between-subjec t  variable ;  th e within-subjec t  variabl e w a s 
Stimulu s Typ e (Englis h W o r d an d English-Frenc h 
H o m o g r a p h )  Ther e w a s a  m a i n effec t  o f  Context ,  F  (1,18 ) 
= 1 7 5 ,  p  <  .001 .  T h e ma i n effec t  o f  stimulu s typ e w a s als o 
significant ,  F  (1,18 )  =  108.9 ,  p  =  .0000 .  Finally ,  th e 
interactio n o f  Contex t  an d Stimulu s T y p e w a s als o 
significant ,  F  (1,18 )  =  5.6 ,  p  =  .03 .  I n orde r  t o examin e th e 
inhibitio n effec t  wit h item s a s th e uni t  o f  analysis ,  th e 
averag e respons e tim e fo r  eac h o f  th e 6 5 h o m o g r a p h s w a s 
calculate d fo r  th e Al l  Englis h conditio n an d fo r  th e M i x e d 
condition .  A  one-taile d dependen t  sample s T-tes t  reveale d 
a significan t  differenc e o f  2 1 7 m s ,  T(64 )  =  7.74 ,  p  =  .0001 . 

For  H E - L F an d L E - H F homograph s W e the n compare d 
tw o type s o f  homograph s withi n th e ful l  se t  o f  homograph s 
used .  W e calle d thes e unbalance d homographs .  The y 
consiste d o f  tw o groups :  thos e wit h a  lo w printed-wor d 

frequenc y i n Englis h an d a  hig h printed-wor d frequenc y i n 
Frenc h (designate d LE-H F homographs ,  word s suc h a s fi n 
( = 'fend "  i n French) ,  cham p ( = 'field "  i n French) ,  etc .  an d 
thos e wit h a  hig h pnnted-wor d frequency  i n Englis h an d a 

lo w printed-wor d frequenc y i n Frenc h (designate d HE-L F 
homographs ,  word s suc h a s rid e ( = 'Wrinkle "  i n French) ,  ; / 

( = 'ye w tree "  i n French) ,  etc .  Ther e wa s a  clea r  differenc e 
i n th e increas e i n reactio n tim e dependin g o n th e amoun t  o f 
'dominance "  (i n term s o f  printed-wor d frequency )  o f  th e 
Frenc h par t  o f  th e homograp h ove r  th e Englis h part .  Th e 
greate r  th e Frenc h frequenc y dominance, "  th e slowe r  th e 

recognitio n o f  th e homograp h a s a n Englis h wor d i n th e 
Mixe d Condition .  Specifically ,  fo r  HE-L F homographs , 

thos e i n whic h ther e shoul d b e th e leas t  interferenc e fro m 
an activate d Frenc h component ,  recognitio n time s wen t 
fro m 60 2 t o 73 5 m s betwee n th e All-Englis h an d th e Mixe d 
condition s (i.e. ,  a  differenc e o f  13 3 ms )  However ,  fo r  LE -
HF homographs ,  thos e i n whic h th e mos t  interferenc e from 
th e Frenc h componen t  coul d b e expected ,  recognitio n time s 
went  from  76 5 m s i n th e All-Englis h conditio n t o 109 7 m s 
i n th e Mixe d condition ,  i n othe r  words ,  a n increas e o f  33 2 
ms.  Thes e result s ar e show n i n Figur e 3 . 
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Figur e 3 .  A  compariso n o f  tw o type s o f  oppositel y 
balance d homograph s ( H E - L F vs .  L E - H F )  an d th e 
effec t  o n th e tim e t o recogniz e the m a s Englis h 
word s i n th e tw o differen t  tes t  conditions . 

T h e individua l  subjec t  m e a n s fo r  th e tw o type s o f  stimul i 
wer e submitte d t o a  mixe d A N O V A .  A s before ,  contex t 
(Al l  Englis h o r  M i x e d )  w a s a  between-subject s variabl e 
wit h Stimulu s T y p e (HE-LF ,  L E - H F )  a  within-subject s 
variable .  T h e analysi s w a s conducte d o n th e dat a from  1 9 
participants ,  a s on e o f  th e participant s i n th e M ixe d 
conditio n responde d incorrectl y t o al l  o f  th e L E - H F stimuli . 
T h e analysi s reveale d a  ma i n effec t  o f  Context ,  F(l,17 )  = 
15.43 ,  p  <.0 1 T h e m a i n effec t  o f  Stimulu s Typ e wa s 
significan t  F  (1,17 )  =  32.5 ,  p  <  .001 .  Crucially ,  th e 
interactio n o f  Context(All-English ,  M i x e d )  X  Stimulu s 
T y p e ( L E - H F ,  H E - L F )  w a s significant ,  F(l,17)=4.6 ,  p  <  .05 . 
A n independent-lexico n mode l  predict s n o interaction , 
whereas ,  a s w e wil l  see ,  a n interactive-activatio n mode l  ca n 
easil y accommoda t e thi s interaction . 

An interactive-activation explanation of the results 
Interiexica l  h o m o g r a p h s bea r  m o r e tha n a  passin g 

resemblanc e t o thei r  m o r e m u n d a n e monolingua l  cousins , 
ambiguou s words .  I n norma l  languag e use ,  th e multipl e 
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meaning s o f  ambiguou s words ,  l\k e pants ,  bank ,  o r  fir e d o 

not  interfer e wit h on e anothe r  an d caus e problem s o f 
understandin g Generally ,  onl y on e o f  th e man y possibl e 
meamngs i s perceive d a t  all .  Th e contextuall y irrelevan t 
meaning s ar e usuall y suppresse d befor e the y lea d t o an y 
confusio n (Gemsbacher ,  1990 )  Similarly ,  onl y on e 
meanin g o f  interlexica l  homograph s i s perceive d i n a  give n 
languag e context .  I n Frenc h &  Ohnesorg e (1995) ,  w e 
suggeste d tha t  thi s argue s fo r  a n interactive-activatio n 
model  i n whic h th e tw o language-dependen t  interpretation s 
of  a n interlexica l  homograp h compet e i n a  winner-takes-al l 
competition .  W e wil l  continu e thi s reasonin g t o explai n th e 
result s o f  th e abov e experiment s i n a n interactive-activatio n 
framework .  Th e mode l  tha t  w e ar e suggestin g i s a  standar d 
bilingua l  interactivation-mode l  (BIA )  o f  th e typ e propose d 
by Grainge r  (1992) .  O n e doe s no t  hav e t o agre e wit h al l  o f 
th e assumption s o f  Grainger' s mode l  (fo r  example ,  hi s us e 
of  language "  node s i s controversial) ,  t o accep t  th e genera l 
premise s o f  thi s typ e o f  mode l  a s describe d i n McClellan d 
&Rumelhart(1981) . 

shar k 

^ 

Figur e 4 .  A  sectio n o f  a n interactive-activatio n networ k 
used t o explai n th e result s o f  Experiment s No s 1  an d 2 . 

We will start by considering the second of the two 
experiment s an d attemp t  t o answe r  th e followin g questions : 
I n th e Mixe d condition ,  w h y i s i t  relativel y harde r  t o 
recogniz e homograph s a s bein g word s i n Englis h tha n i t  i s 
t o recogniz e non-homograp h (i.e. ,  'hormal" )  Englis h word s 
as bein g word s i n English ? And ,  specifically ,  wh y ar e L E -
HF homograph s mor e adversel y affecte d tha n HE-L F 
homograph s i n thi s condition ? 

The easies t  wa y t o understan d th e explanatio n t o thes e 
question s i s t o refe r  t o th e drawin g i n Figur e 4 .  Conside r 
th e LE-H F homograp h fin  ( = 'fend "  i n French) .  I n th e 
winner-takes-al l  vie w o f  competitio n betwee n ambiguou s 
words ,  w e hav e "two "  competin g lexica l  items ,  whic h w e 
wil l  writ e asy?nENGLis H (th e vertica l  appendag e o n a  shark' s 
back )  an d y/wpRENC H (th e wor d whic h appear s a t  th e en d o f 
ol d Frenc h movies) .  Th e latte r  ha s a  considerabl y highe r 
printed-wor d frequenc y i n Frenc h tha n th e forme r  doe s i n 
English ,  eve n thoug h th e Englis h wor d i s b y n o mean s rar e 
W h en bilingua l  participant s ar e i n a n All-Englis h situatio n 

i n whic h n o Frenc h item s appea r  an d the y se e th e lette r 
strin g FIN ,  ther e i s virtuall y n o competin g activatio n fro m 

/'"FRENC H Th e wor d i s quickl y perceive d a s a n Englis h 
wor d an d the y pres s th e appropriat e ke y o n th e keyboard . 
N o w conside r  th e Mixe d condition .  W h e n a  bilingua l 
participan t  i n thi s conditio n see s th e wor d FIN ,  bot h 

yJ'iENGus H an d finpuENCH  wil l  receiv e activatio n an d wil l 
compet e fo r  perceptua l  priority .  But ,  o f  th e tw o competin g 
inhibitions ,  th e on e emanatin g fro m th e mor e highl y activ e 
componen t  (i n thi s case ,  T/wfrench ,  becaus e o f  it s  highe r 
printed-wor d frequenc y tha n y?«ENGusH )  i s mos t  likel y t o 
win .  Assumin g tha t  onl y a  singl e interpretatio n o f  an y 
wor d i s permitte d a t  a  give n time ,  i t  follow s that ,  befor e th e 
participan t  ca n perceiv e FI N a s a n Englis h word ,  th e 
competin g activatio n fro m y/npRENC H rnus t  b e overcome . 
Th e greate r  th e competitio n fro m French ,  th e longe r  th e 
model  predict s i t  wil l  tak e t o recogniz e a  homograp h a s a n 
Englis h word .  Thi s i s precisel y wha t  ou r  dat a shows .  Fo r 
homograph s whos e Englis h componen t  ha s a  hig h printed -
wor d frequenc y an d a  Frenc h componen t  wit h a  lo w 
printed-wor d frequenc y (HE-L F homographs) ,  i t  take s 13 1 
ms longe r  i n th e Mixe d conditio n tha n i n th e All-Englis h 
conditio n t o recogniz e tha t  thes e homograph s ar e word s i n 
English .  O n th e othe r  hand ,  fo r  homograph s wit h a  low -
frequenc y Englis h componen t  an d a  high-frequenc y Frenc h 
componen t  (LE-HF) ,  movin g t o th e Mixe d conditio n cause s 
an correspondin g increas e o f  43 7 ms .  I n othe r  words ,  th e 
interferenc e fro m th e Frenc h component ,  preventin g th e 
recognitio n o f  th e homograp h a s a n Englis h word ,  i s 
considerabl y mor e sever e fo r  L E - H F homograph s tha n fo r 
H E - L F ones .  Fo r  medium-frequenc y English/medium -
frequenc y Frenc h homograph s (no t  shown) ,  th e increas e 
(16 2 ms )  fall s  betwee n th e increase s foun d fo r  H E - L F an d 
L E - H F homographs . 

The explanatio n o f  th e disappearanc e o f  primin g als o 
follow s i n a  relativel y straightforwar d manne r  fro m th e 
interactive-activatio n mode l  picture d i n Figur e 4 .  A n 
exampl e wil l  clarif y  this .  Conside r  th e targe t  wor d shark , 
which ,  i n th e All-Englis h conditio n i s strongl y prime d b y 
fin .  Bu t  i n th e Mixe d condition ,  activatio n wil l  als o b e sen t 
t o y/«FRENCH ,  whic h wil l  inhibi t  it s  homographi c Englis h 
counterpart ,  y/«ENGLis H Thi s i s th e sam e inhibitor y efifec t 
tha t  cause d FI N t o b e recognize d a s a n Englis h wor d mor e 
slowl y i n th e Mixe d conditio n tha n i n th e All-Englis h 
condition .  A s a  consequenc e o f  thi s inhibitio n fro m 

finTKEtiCH,  finmiGusH  wil l  b e les s activ e i n th e Mixe d 
conditio n tha n i n th e All-Englis h conditio n (or , 
equivalently ,  it s rise  tim e t o m a x i m u m activatio n wil l  occu r 
mor e slowly) .  I n bot h cases ,  th e sprea d o f  activatio n t o 
shar k i n th e Mixe d conditio n wil l  eithe r  b e les s (o r  later ) 
tha n i n th e All-Englis h condition .  Th e predicte d resul t  i s 
therefor e tha t  th e primin g o f  shar k b y fin  wil l  b e 
significantl y reduce d i n th e Mixe d conditio n compare d t o 
th e All-Englis h condition .  A s before ,  thi s correspond s 
precisel y t o ou r  data . 
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S u m m a ry an d Conclusio n 
We ha \  c  presente d th e result s o f  tw o experiments ,  on e 

involvin g th e recognitio n o f  interlexica l  homograph s an d 

th e othe r  invoKin g th e primin g o f  targe t  word s b y 

interlexica l  homographs ,  whos e result s woul d see m t o 
strongl y suppor t  a n interactive-activatio n mode l  o f 
bilingua l  memor>' .  I t  woul d see m tha t  an y mode l  tha t  doe s 
not  incorporate ,  a t  th e ver y least ,  mechanism s o f  spreadin g 
activation ,  excitatio n an d inhibitio n amon g it s constituen t 

item s woul d hav e a  grea t  dea l  o f  difficult y explainin g th e 
result s o f  thes e tw o experiments .  W e believ e tha t  thes e 
experiment s hel p t o establis h th e validit y o f  interactive -
activatio n model s o f  bilingua l  memory .  A t  th e sam e time . 
thes e experiment s cas t  seriou s doub t  o n an y independent -
access ,  dual-lexico n approac h o f  bilingua l  memory , 
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