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U s i n g o r t h o g r a p h i c n e i g h b o r h o o d s o f  interlexica l  n o n w o r d s 

t o s u p p o r t  a n in teract ive-act iva t io n m o d e l  o f  b i l ingua l  m e m o r y 

R o b e r t  M .  F r e n c h 

Psycholog y Department ,  B3 2 

Universit y d e Li^g e 

400 0 Li^ge ,  Belgiu m 
f r e n c h @ B e g i . u l g . a c . b e 

C l a r k O h n e s o r g e 

Departmen t  o f  Psycholog y 

Middlebui y College . 

Middlebuiy ,  V T 0575 3 
o h n e s o r g g m i d d - u n i x . m i d d l e b u r y . e d u 

Abstrac t 

Certai n model s o f  bilingua l  memor y base d o n parallel , 
activation-drive n self-terminatin g searc h throug h 
independen t  lexicon s ca n reconcil e bot h interlingua l 

primin g dat a (whic h see m t o suppor t  a n overlappin g 

organizatio n o f  bilingua l  memory )  an d homogr^ h 
recognitio n dat a (whic h see m t o fevor  a  separate-acces s 

dual-lexico n approach) .  Bu t  th e dual-lexico n mode l 

makes a  predictio n regardin g recognitio n time s fo r 
nonword s tha t  i s  no t  supporte d b y th e data .  Th e 

nonword s tha t  violat e thi s predictio n ar e produce d b y 

changin g a  singl e lette r  o f  non-cognat e interlexica l 
homograph s (word s lik e appoint ,  legs ,  an d minc e tha t 
ar e word s i n bot h Frenc h an d English ,  bu t  hav e 
completel y differen t  meaning s i n eac h language) , 
thereb y producin g regula r  nonword s i n bot h language s 
(e.g. ,  appoint ,  ligs ,  monce) .  Thes e nonword s ar e the n 

classifie d accordin g t o th e comparativ e size s o f  thei r 
orthographi c neighborhood s i n eac h language .  A n 
interactive-activatio n model ,  unlik e th e dual-lexico n 
model ,  ca n accoun t  fo r  reactio n time s t o thes e 
nonword s i n a  relativel y straightforwar d marmer .  Fo r 
thi s reason ,  i t  i s  argue d tha t  a n interactive-activatio n 
model  i s th e mor e appropriat e o f  th e tw o model s o f 
bilingua l  memory . 

Introductio n 

The tw o opposin g camp s i n th e bilingua l  memor y debat e 
are ,  i n essence ,  comprise d o f  thos e wh o adher e t o a 
"separat e storage "  dual-lexico n vie w an d thos e wh o favo r  a 
more homogeneou s memor y organization ,  rathe r  lik e 
monolingua l  memory ,  bu t  wid i  twic e th e numbe r  o f  words . 
Evidenc e from  bilingua l  aphasi a (Paradis ,  1977 ;  Alber t  & 
Obler ,  1978 ,  ch .  4 ;  ) ,  wher e brai n injur y wil l  caus e th e 

bilingua l  patien t  t o completel y los e on e o f  hi s o r  he r 
languages ,  woul d als o see m t o argu e fo r  modula r  languag e 
organization .  I n addition ,  "separat e storage "  dual-lexico n 
model s hav e a  certai n intuitiv e appeal ,  i n particular . 

becaus e proficien t  bilingual s wil l  repor t  littl e inter-lexica l 
interference .  Ther e hav e bee n a  numbe r  o f  studie s 
(Grosjean ,  1989 ;  Grosjea n &  Soares ,  1986 ;  Macnamar a & 
Kushnir ,  1971 ;  Gerar d &  Scarborough ,  1989 ;  etc. )  tha t 

see m t o suppor t  a  compartmentalize d language-specifi c 
vie w o f  bilingua l  memor y organization . 

On th e othe r  hand ,  cross-lingua l  primin g effect s hav e 

been repeatedl y demonstrate d i n th e las t  twent y year s and , 
i n certai n cases ,  interlingua l  primin g effect s ma y b e a s 
larg e a s intralingua l  primin g effect s (Kolers ,  1966 ;  M^^e r 
& Ruddy ,  1974 ;  Schwanenfluge l  &  Rey ,  1986 ;  Beauvillai n 

& Grainger ,  1987 ;  Beauvillain ,  1992 ;  Che n &  Ng ,  1989 ; 
De Groo t  &  Nas ,  1991 ;  Hernandez ,  Bates ,  &  Avila ,  1995 ; 

etc.) .  Recently ,  Neumann ,  McCloskcy ,  an d Feli o (1994 ) 
eve n claime d t o hav e foun d condition s unde r  whic h 
interlingua l  excitator y effect s disappea r  bu t  wher e 
interlingua l  inhibitor y effect s persist . 

Frenc h &  Ohnesorg e (1995 )  propose d a  mode l  o f 
bilingua l  memor y base d o n parallel ,  self-terminatin g searc h 

throug h independen t  lexicon s i n whic h th e searc h spee d 
depend s o n th e overal l  activatio n o f  th e lexicon .  Thi s 
model  di d a  goo d jo b o f  reconcilin g bot h interlingua l 
primin g dat a tha t  woul d see m t o suppor t  a n overlappin g 
bilingua l  memor y organizatio n (Beauvillai n &  Grainger , 
1987 )  an d homogr^h-recognitio n dat a tha t  woul d see m t o 
favo r  a  separate-acces s dual-lexico n approac h (specifically , 
Gerar d &  Scarborough ,  1989) . 

I n thi s article ,  however ,  w e wil l  presen t  specifi c  nonwor d 
reaction-tim e dat a tha t  canno t  b e readil y explaine d b y th e 
parallel-searc h dual-lexico n model .  W e wil l  the n sho w tha t 
thes e dat a are ,  i n fact ,  compatibl e wit h a n interactive -
activatio n model .  Becaus e a n interactive-activatio n mode l 
lik e thos e propose d b y McClellan d an d Riunelhar t  (1981 ) 
and ,  mor e recentl y i n th e contex t  o f  bilingua l  memory ,  b y 
Grainge r  (1992) ,  ar e als o abl e t o accoun t  fo r  th e 

homograph-recognitio n dat a i n Frenc h &  Ohnesorg e 
(1995) ,  w e conclud e tha t  bilingua l  memor y organizatio n 
may actuall y tur n ou t  t o b e a  lo t  lik e distributed , 
overlappin g monolingua l  memor y organization . 
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Inteiiexica l  h o m o g r a p h dat a suppor t  bot h 

typt s o f  bilingua l  m e m o r y model s 

Non-cognat e interlexica l  homograph s ar e word s tha t  hav e 
th e sam e spellin g bu t  completel y differen t  meaning s i n tw o 
separat e languages .  Fo r  exaiiq>le ,  i n French ,  word s suc h a s 
fin  ( = "end "  i n French) ,  pai n ( = "bread "  i n French) ,  minc e 

( = "thin "  i n French) ,  etc .  Th e mos t  interestin g se t  o f  thes e 

word s consist s o f  "imbalanced "  homographs ,  i.e. ,  thos e 

wit h a  hig h printed-wor d frequenc y i n on e languag e an d a 
lo w frequency  i n th e othe r  (e.g. ,  fin  i s a  low-frequenc y wor d 
i n English ,  hig h frequency  i n French) . 

Gerar d &  Scarboroug h (1989 )  mad e us e o f  unbalance d 

non-cognat e Spanish-Englis h homogr^h s t o suppor t  th e 

hypothesi s tha t  "lexica l  informatio n i s represente d i n 
language-specifi c  lexicon s an d tha t  wor d recognitio n 
require s searchin g th e language-appropriat e lexicon. " 
Spanish-EngUs h bilingual s wer e adce d t o loo k 

word/nonwor d discriminatio n tas k i n a  singl e targe t 

language .  Mixe d int o th e single-languag e lis t  o f  word s 

wer e unbalance d English-Spanis h non-cognat e bilingua l 
homographs .  Thei r  result s sho w tha t  wor d fi^equency  i n th e 
currentl y activ e languag e — an d no t  th e overal l  frequency 
of  usag e i n bot h language s — predict s homograp h 
recognitio n time ,  thu s lendin g suppor t  t o th e language -
specifi c  dual-lexico n hypothesis .  So ,  eve n thoug h re d ( = 
'net "  i n Spanish )  i s a  hig h frequency  wor d i n English , 
Spanish-Englis h bilingual s wer e n o £aste r  i n th e Spanish -
onl y conditio n tha t  Spanis h monolingual s i n recognizin g it . 
The numbe r  o f  time s th e bilingual s ha d see n th e ite m i n 
Englis h wa s o f  n o hel p i n it s  recognitio n i n th e All-Spanis h 
conditio n O n th e othe r  hand ,  severa l  studie s usin g target s 
prime d b y non-cognat e interlexica l  homograph s (i n 
particular ,  Beauvillai n &  Grainge r  (1987) )  indicat e tha t 
CToss-Ungua l  primin g doe s occur .  Thi s woul d see m t o 

contradic t  th e vie w o f  independen t  language-specifi c 
lexicon s supporte d b y Gerar d &  Scarborough . 

Parallel, activation-driven search 

t h r o u g h separat e lexicon s 
Frenc h &  Ohnesorg e (1995 )  propose d a  mode l  tha t 
employe d paralle l  searc h throug h independen t  lexicon s 
wit h th e searc h spee d throug h eac h lexico n dependin g o n 
th e overal l  activatio n o f  tha t  lexicon .  Thi s mode l  seeme d t o 
reconcil e th e appaieali y contradictor y findings  o f 
Beauvillai n &  Grainge r  an d Gerar d &  Scarborough . 

W h en onl y a  singl e lexico n wa s activ e (fo r  example , 
when bilingual s sa w onl y word s i n on e language) ,  a s i n 
Gerar d &  Scarboroug h (1989) ,  thi s mode l  prediae d wor d 
recognitio n reactio n times  tha t  woul d correspon d t o thos e 
of  a  monohngua l  sinc e th e searc h spee d throug h (h e 
inactiv e lexico n woul d b e extremel y slow ,  slo w enoug h tha t 
th e versio n o f  th e bilingua l  h o m o g r ^ h store d i n th e 
inactiv e lexico n woul d neve r  b e reached .  Th e searc h spee d 
woul d throug h th e activ e lexico n woul d therefor e 

correspon d roughly  t o th e monolingua l  searc h spee d 

Uiroug h a n equivalen t  lexicon . 

Th e cross-lingua l  primin g result s obtaine d b y Beauvillai n 
& Grainge r  (1987 )  ca n als o b e accounte d fo r  b y thi s typ e o f 
model .  I n thei r  experimen t  al l  prim e word s wer e i n Frenc h 
and al l  targe t  word s wer e i n English .  Th e Frenc h prime s 

wer e presente d fo r  10 0 ms .  Since  respons e time s t o th e 

Englis h word s wer e approximatel y 60 0 ms. ,  w e ca n 

conclud e that ,  o n average ,  th e subject s sa w Englis h word s 
si x time s a s lon g a s Frenc h words .  A s a  result ,  i t  i s 
reasonabl e t o conclud e tha t  th e Englis h lexico n woul d b e 
considerabl y mor e activ e tha n th e Frenc h lexicon . 
Consequently ,  whe n subject s sa w th e prim e wor d "four "  ( = 

"oven "  i n French) ,  i t  i s  quit e possibl e tha t  i t  wa s frequentiy 
perceive d no t  a s a  Frenc h word ,  bu t  rathe r  a s a n Englis h 
word ,  du e t o th e fac t  tha t  th e Englis h lexico n wa s s o muc h 
mor e activ e tha n th e Frenc h lexicon .  I t  i s  therefor e no t 
surprisin g tha t  ther e woul d hav e bee n som e primin g o f  th e 

Englis h targe t  "five, "  whic h i s wha t  th e author s reported . 

I n short ,  th e dual-lexico n parallel-searc h mode l  doe s a 
remarkably  goo d jo b a t  accountin g fo r  th e apparentl y 
contradictor y dat a o f  Gerar d &  Scarboroug h (1989 )  an d 
Beauvillai n &  Grainge r  (1987) .  Frenc h &  Ohnesorg e 
(1995 )  als o showe d tha t  thi s mode l  correctl y predicte d 
reaction-tim e shift s fo r  recognitio n times  o f  interlexica l 
homograph s whe n movin g from a  monolingua l  t o a  mixed -
languag e condition .  Unfortunately ,  thi s mode l  caimo t 
accoun t  fo r  certai n nonwor d reaction-tim e data .  Fo r  thi s 
reason ,  w e introduc e interactive-activatio n models .  First , 
we wil l  clai m tha t  thes e model s ar e fimctionall y equivalent , 
i f  intuitivel y les s appealing ,  t o th e dual-lexico n parallel -
searc h mode l  fo r  wor d recognition .  W e wil l  the n g o o n t o 
presen t  th e problemati c nonwor d recognitio n dat a an d sho w 
h o w a n interactive-activatio n mode l  ca n handl e thi s data . 

Th e result s reported  i n thi s pape r  ar e based  o n 
previousl y unexamine d dat a from  Frenc h &  Olmesorg e 
(1995) .  Thi s ne w stud y wa s undertake n becaus e o f  wor k 
reporte d i n Grainge r  (1992 )  an d Grainge r  an d Dijkstr a 
(1992 )  o n th e us e o f  orthographi c neighborhood s 
(Coltheart ,  1977 )  t o stud y bilingua l  memor y organization . 
Usin g a n orthographic-neighborhoo d techniqu e simila r  t o 
th e on e employe d b y Grainge r  &  Dijkstra ,  w e examine d a 
set  o f  non-cognat e interlexica l  nonword s (nonword s create d 
from  homogr^h s tha t  produce d regula r  nonword s i n bot h 
languages )  containe d i n ou r  origina l  se t  o f  stimuli . 

We ha d anticipate d a  straightforwar d confirmatio n o f  th e 
predictio n ou r  parallel-searc h dual-lexico n mode l  mad e 
wit h regar d t o nonword s — namely ,  tha t  thes e nonword s 
woul d b e recognize d a s no t  bein g a  wor d eithe r  i n Frenc h 
or  i n Englis h faste r  i n th e \fixe d Conditio n (i.e. ,  wher e 
bot h lexicon s ar e active )  tha n i n th e All-Frenc h Conditio n 
(i.e. ,  wher e onl y th e Frenc h lexico n i s active) .  Thi s 
predictio n wa s based  o n th e fac t  tha t  i n orde r  t o recogniz e 
an ite m a s a  nonwor d (i.e. ,  no t  a  wor d i n eithe r  language) , 
bot h lexicon s hav e t o b e "exhaustively "  searched .  Thi s 
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search ,  eve n thoug h i t  i s  a  paralle l  searc h o f  th e lexicons , 
woul d conclud e mor e quickl y — thu s allowin g th e 

determinatio n tha t  a n ite m i s a  nonwor d — whe n bot h 

lexicon s wer e activ e (Mixe d condition) ,  tha n whe n onl y on e 

was (All-Frenc h condition) . 

T o ou r  surprise ,  w e foun d tha t  certai n type s o f  nonword s 
wer e actuall y recognize d a s nonword s mor e slowl y i n th e 

Mixe d Conditio n tha n i n th e All-Frenc h Condition .  Afte r 

attemptin g t o fit  thes e result s int o th e fiamework  o f  a 
parallel-search ,  dual-lexico n model ,  w e conclude d that : 

•  distribute d interactive-activatio n model s giv e a 

bette r  accoun t  o f  thi s dat a tha n th e independent -
lexico n model ; 

•  interactive-activatio n model s ca n als o accoun t  fo r 

th e homograph-recognitio n dat a tha t  th e parallel -
searc h dual-lexico n mode l  handle d s o well . 

I n wha t  follow s w e wil l  concentrat e o n th e forme r  poin t 

becaus e th e nonwor d reactio n tim e dat a i s th e ke y t o 

distinguishin g thes e tw o type s o f  models .  A  parallel-searc h 
dual-lexico n mode l  canno t  explai n nonwor d reactio n tim e 
data ;  a n interactive-activatio n mode l  can .  Spac e limitation s 

do no t  allo w u s t o explai n h o w interactive-activatio n 

model s ca n als o accoun t  fo r  th e homograp h reaction-tim e 
dat a presente d i n Frenc h &  Ohnesorg e (1995) . 

Experimental design 

Participant s 
Th e participant s wer e 4 8 bilingua l  male s an d female s 
recruite d fix>m  th e Universit y o f  Wisconsi n (Madison ,  W I ) 
and th e surroundin g community .  Virtuall y al l  wer e i n dail y 
contac t  wit h bot h Frenc h an d Englis h an d judge d 
themselve s highl y fluent  i n bot h Frenc h an d English .  Th e 
poo l  wa s mad e u p o f  professor s an d graduat e student s i n 

th e Frenc h department ,  translators ,  an d nativ e Frenc h 
speaker s havin g live d fo r  man y year s i n th e U S ,  etc . 
Twenty-fiv e o f  th e subject s wer e nativ e Frenc h speakers . 
Th e participant s wer e randoml y assigne d t o th e tw o 
condition s o f  th e experiment . 

Stimuli 
Th e critica l  stimul i  consiste d o f  a  se t  o f  2 7 non-cognat e 

interlexica l  nonwords .  Thes e nonword s wer e produce d b y 
changin g a  singl e lette r  o f  a  non-cognat e interlexica l 
homograp h (i.e. ,  word s lik e appoint ,  legs ,  mince ,  etc. ,  al l  o f 
whic h hav e distinc t  meaning s i n Frenc h an d English) . 
Thi s produce d regula r  nonword s i n bot h Frenc h an d 
English .  Fo r  example ,  startin g wit h th e non-cognat e 
interlexica l  homograp h minc e ( = "thin "  i n French) ,  w e 
produc e th e non-cognat e nonwor d monc e b y changin g th e 
"i "  i n minc e t o a n "o" .  Thi s give s a  regula r  nonwor d i n 

bot h Frenc h an d English . 

Procedure 
Th e experimen t  consiste d o f  tw o conditions ,  a n All-Frenc h 
conditio n i n whic h participant s sa w onl y Frenc h 

words/nonwords ,  an d a  Mixe d conditio n i n whic h the y sa w 
hal f  Frenc h an d hal f  Englis h words/nonwords .  I n th e 
conditio n i n whic h participant s sa w word s onl y i n French , 

th e instruction s wer e als o orall y explaine d i n French .  I n 

th e conditio n i n whic h subject s sa w hal f  Frenc h an d hal f 

Englis h item s durin g th e tes t  procedure ,  th e instruction s 
wer e first  explaine d i n English .  Subsequently ,  th e sam e 

instruction s i n Frenc h wer e the n rea d b y th e participant s o n 
th e compute r  SCTeen . 

All-French Condition Participants did the experiment 

individuall y i n 45-nunut e session s i n whic h the y responde d 
t o 45 0 experimenta l  trials .  Th e experimen t  wa s ru n o n 
PsyScop e (Cohe n e t  al ,  1993 )  o n a  Powe r  Macintos h 

computer .  Participant s wer e seate d approximatel y 20 " 
fi-om  th e compute r  monitor .  Th e instruction s indicate d tha t 

the y woul d se e lette r  string s an d wer e t o classif y the m a s 

word s (i f  the y wer e rea l  word s i n Frenc h o r  i n English )  o r 

nonwords .  Include d i n th e lis t  o f  lexica l  item s wer e th e 
critica l  non-cognat e nonwords .  Reactio n tim e t o thes e 
nonword s wa s th e critica l  dependen t  variable .  O f  particula r 

interes t  wer e "unbalance d nonwords "  tha t  ha d a  larg e 
orthographi c neighborhoo d i n on e languag e an d a  smal l 
orthographi c neighborhoo d i n th e othe r  language .  Afte r 
readin g th e instructions ,  th e participant s initiate d a  bloc k o f 
40 practic e trials .  U p o n completio n o f  th e practic e block , 
the y bega n th e experimenta l  trials .  O n eac h tria l  a  lette r 
strin g wa s presente d an d remaine d o n th e scree n unti l  a 
respons e wa s made .  Afte r  a  50 0 m s interva l  th e nex t 
stimulu s wa s presented .  Feedback ,  i n th e for m o f  a  beep , 
indicate d whe n a  word/nonwor d ha d bee n misclassified . 
Altogether ,  participant s responde d t o a  tota l  o f  45 0 lette r 
strings :  18 0 Frenc h words ,  18 0 French-base d nonwords ,  4 5 

regula r  French/Englis h nonword s an d 4 5 homographs . 

Mixed Condition Identical to the All-French condition, 
excep t  tha t  th e "filler "  stimul i  consiste d o f  a n equa l  mixtur e 
of  Frenc h an d Englis h word s an d nonwords .  Th e 
word/nonwor d lexica l  decisio n tas k wa s th e sam e a s i n th e 
All-Frenc h condition . 

Results 
Frenc h &  Ohnesorg e (1995 )  showe d tha t  a n activation -

drive n parallel-searc h dual-lexico n mode l  coul d accoun t  fo r 
dat a reporte d b y Gerar d &  Scarboroug h (1989) ,  whic h 
seemed t o favo r  a  separate-acces s dual-lexico n model ,  an d 
Beauvillai n &  Grainge r  (1987) ,  whic h seeme d t o siq>por t 
an overlapping ,  distribute d model .  Bu t  a  ke y predictio n o f 
thei r  parallel-searc h dual-lexico n mode l  i s tha t  nonword s 

wil l  b e rejecte d faste r  i n th e Mixe d Conditio n tha n i n th e 

All-Frenc h Condition .  Thi s turne d ou t  no t  t o b e th e case . 
I n wha t  follow s w e discus s thi s ke y predictio n an d explai n 
h o w i t  ca n b e accounte d fo r  b y a n interactive-activatio n 

model  simila r  t o th e Grainger' s (1992 )  Bilingua l 
Interactiv e Activatio n (BIA )  model ,  itsel f  base d o n th e 

320 



McClellan d an d Rumelhait' s  (1981 )  Interactive-Activatio n 

model . 

The key prediction for nonword data 

The dual-lexico n parallel-searc h mode l  make s a  clea r 

predictio n fo r  al l  nonwords :  reactio n time s wil l  b e faste r  i n 
th e Mixe d conditio n tha n i n th e All-Frenc h condition .  Thi s 
i s becaus e i n th e Mixe d conditio n bot h lexicon s ar e fiill y 
activ e an d ar e therefor e bot h bein g searche d i n paralle l  a t 
ful l  speed .  B y contrast ,  i n th e All-Frenc h condition ,  th e 
searc h spee d throug h th e Englis h lexico n i s les s tha n i t 

woul d b e i n th e Mixe d conditio n (becaus e th e Englis h 
lexico n i s les s activ e tha n i n th e Mixe d conditio n sinc e th e 

participan t  ha s see n onl y Frenc h word s durin g th e 

experiment) .  Therefore ,  i t  shoul d tak e les s tim e t o 
recogniz e a  nonwor d a s bein g neithe r  a  rea l  wor d i n Frenc h 

nor  i n Englis h i n th e Mixe d condition .  W e wil l  se e tha t 
thi s predictio n i s no t  supporte d b y th e data . 

Non-cognate interlexical nonwords 
The stimul i  tha t  w e wil l  examin e ar e nonword s produce d 
by changin g a  singl e lette r  o f  a  non-cognat e interlexica l 
homogr^hs ,  t h e r ^  producin g regula r  nonword s i n bot h 
Frenc h an d English .  Fo r  example ,  startin g wit h th e non -
cognat e interlexica l  homograp h leg s ( = "legacy "  i n 
French) ,  th e non-cognat e nonwor d lig s i s produce d b y 
changin g th e "e "  i n leg s t o a n "i" .  Thi s give s a  regula r 
nonwor d i n bot h Frenc h an d English . 

Non-cognat e bilingua l  nonword s ca n b e classifie d b y 
means o f  a n orthographi c neighborhoo d techniqu e simila r 
t o th e on e use d b y Colthear t  e t  a l  (1977 )  an d Grainge r  & 
Dijkstr a (1992) .  Word s ar e sai d t o b e orthographi c 
neighbor s i f  al l  o f  thei r  letter s bu t  on e matc h up .  (Thus , 

"mare "  i s  a n orthogr^hi c neighbo r  o f  "more "  sinc e th e tw o 
word s matc h u p excep t  a t  thei r  secon d position. )  Th e 
nonword s ar e classifie d a s High-English-Neighborhood / 
Low-French-Neighborhoo d (HEN/LFN )  o r  Low-English -
Neighborhood/High-French-Neighborhoo d (LEN/HFN) , 
accordin g t o th e numbe r  an d word-fiiequenc y o f  thei r 
respectiv e orthographi c neighbor s i n th e tw o languages . 
Thus lig s i s a  High-English-Neighborhood/Low-French -
Neighborhoo d nonwor d becaus e i t  ha s mor e Englis h 
neighbor s tha n Frenc h neighbors .  It s Englis h 
neighborhoo d consist s o f  {digs ,  figs,  jigs ,  pigs ,  rigs ,  wigs , 
lags ,  logs ,  lugs ,  lugs ,  lids ,  lies ,  lips }  an d it s Frenc h 
neighborhoo d i s {lits ,  lige} .  Incorporatin g fivquency 
informatio n allow s u s t o classif y nonword s suc h a s appoin t 
— derive d fro m th e interlexica l  homograp h appoin t  ( = 
"additiona l  contribution "  i n French )  — a s havin g a  High -
English-Ncighborhood/Low-French-Ncighborhood ,  eve n 
thoug h appoin t  has ,  strictl y speaking ,  n o French-onl y o r 
English-onl y neighbors ;  it s  onl y neighbo r  i s th e homograp h 
appoint .  I t  i s  classifie d a s H E N / L F N becaus e appoin t  ha s a 
considerabl y highe r  frequency  i n Englis h tha n i n French . 
Al l  nonword s ha d a t  leas t  fou r  letters . 

(Thi s i s certainl y no t  th e onl y wa y tha t  neighborhood s 
coul d hav e bee n defined .  Fo r  exaiiq>le ,  anothe r  techniqu e 

migh t  hav e determine d neighborhood s o n th e basi s o f  lette r 

clusters .  S o fo r  example ,  al l  word s sharin g th e endin g 
"tion "  o r  beginnin g witt i  "st "  migh t  hav e bee n considere d 

t o b e par t  o f  a  neighborhood .  W e felt ,  however ,  tha t  fo r  ou r 
purpose s th e essenc e o f  orthographi c proximit y wa s 
adequatel y capture d b y Coltheart' s  (1977 )  technique. ) 

An analysi s o f  th e H E N / L F N an d L E N / H F N non -
cognat e nonword s produce s a  strikin g resul t  (Fig .  I) . 
W h en goin g fro m th e All-Frenc h t o th e Mixe d Condition , 

th e tim e require d t o recogniz e High-English -
Neighborhood/Low-French-Neighborhoo d (HEN/LFN ) 

nonword s a s bein g nonword s actuall y increase s b y 6 2 m s 
fi'om  80 5 t o 86 7 ms .  (Interactio n effec t  o f  Neighborhood -
Type(HEN/LFN ,  L E N / H F N )  X  Language-Condition(All -

French ,  Mixed) :  ove r  subjects :  F(l,45)=6.3 ,  /7=0.015 ; 
marginall y significan t  ove r  items :  F(l,24)=3.25 ,  p = O M . 
The derivativ e simpl e effec t  o f  Conditio n o n H E N / L F N 
nonwords :  Tuke y HSD(O.Ol )  =  60. 2 ms. )  Fo r  Low -
English-Neighborhood/High-French-Neighborhoo d nonword s 
ther e i s n o significan t  reactio n tim e differenc e betwee n th e 
tw o condition s (85 3 vs .  85 0 ms. ) 

900 t 

850 • 

800 -

HEN/ 

I  All-Frenc h 
•  Mixe d 

LEN/ 
HFN 

Nonword typ e 

Figure 1. Reaction times to reject non-cognate 
bilingua l  nonword s accordin g t o th e typ e o f 
neighborhoo d ( H E N / L F N o r  L E N / H F N )  o f  th e 
nonwords . 

Interactive-activation model explanation 

o f  non -cogna t e n o n w o r d reactio n t im e da t a 
Even thoug h th e dual-lexico n parallel-searc h mode l 
accuratel y predict s shift s i n reactio n tim e fiom  th e All -
Frenc h t o th e Mixe d conditio n fo r  non-cognat e interlexica l 
homograph s (Frenc h &  Ohnesorge ,  1995) ,  Figur e 1  show s 
tha t  i t  give s a  highl y inaccurat e predictio n fo r  th e shift s 
tha t  occu r  fo r  non-cognat e interlexica l  nonwords . 

To understan d wh y a n interactive-activatio n mode l  i s 
abl e t o provid e a  goo d explanatio n fo r  th e observe d shift s i n 
H E N / L F N an d L E N / H F N non-cognat e nonwords ,  le t  u s 
star t  wit h th e followin g observation :  th e mor e closel y a 
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nonwor d resemble s on e o r  man y rea l  words ,  th e longe r 

peopl e wil l  tak e t o recogniz e i t  a s a  nonword .  This ,  o f 

course ,  i s wh y done d look s mor e lik e a  rea l  wor d than ,  say , 

ptunx ,  eve n though ,  technicall y speakin g bot h ar e regula r 

nonword s i n Englis h (eve n thoug h p t  an d n x ar e rar e 
bigram s i n English ,  the y ar e certainl y legal ;  wha t  chil d 
does no t  kno w abou t  pterodactyl s o r  sphinxes?) .  Ther e ar e 

many rea l  word s tha t  loo k a  lo t  lik e done d (e.g. ,  boned , 

toned ,  stoned ,  cloned ,  dined ,  t o sa y nothin g o f  th e fact  tha t 

th e wor d contain s done ,  etc.) ,  whil e ther e i s almos t  nothin g 

whatsoeve r  tha t  look s lik e ptunx .  I n short ,  t o recogniz e 
done d a s a  nonword ,  w e mus t  someho w overcom e th e 
competitio n fro m rea l  word s tha t  ar e simila r  t o it .  A n d thi s 
i s w h y  i t  wil l  generall y tak e longe r  t o realiz e tha t  done d i s a 

nonwor d tha n ptunx .  Thi s observatio n form s th e basi s o f 
th e interactive-activatio n mode l  explanatio n o f  th e reactio n 

time s t o th e H E N / L F N an d L E N / H F N non-cognat e 
nonword s i n Figur e 1 . 

Let  u s tak e a  close r  loo k a t  nonwor d recognitio n fo r  th e 

particula r  cas e o f  High-English-Neighborhood/Low -

French-Neighborhoo d (HEN/LFN )  nonwords .  First , 
conside r  th e All-Frenc h conditio n (Figur e 2a) .  Fo r  th e 
purpose s o f  ou r  explanation ,  w e wil l  conside r  th e nonwor d 
ligs .  A s indicate d above ,  lig s ha s a  larg e Englis h 
neighborhoo d an d a  smal l  Frenc h neighborhood .  I n th e 

All-Frenc h condition ,  1-i-g- s wil l  sen d activatio n t o it s 
French-wor d neighbor s lit s ( = "beds" )  an d lig e ( = "liege" ,  a 
ver y lo w frequency  word) .  Thes e word s wil l  als o receiv e 
mutua l  reinforcemen t  from  th e activatio n i n th e Frenc h 
lexica l  syste m (bas e activation) ,  sinc e thi s lexicon ,  an d onl y 

thi s lexicon ,  i s  activ e i n th e All-Frenc h condition .  A t  th e 

same time ,  1-i-g- s wil l  sen d activatio n t o it s English-wor d 

neighbor s digs ,  jigs ,  lids ,  etc .  However ,  thes e Englis h 

neighbors ,  whil e the y wil l  b e somewha t  activ e (sinc e 
subject s ar e tol d t o repl y "Nonword "  i f  th e ite m the y se e i s 
not  a  wor d i n eithe r  Frenc h o r  i n English) ,  the y wil l  no t  b e 

(ver y littl e activit y he re ) 

Englis h 

Frenc h 

•ctlvat i 
activatio n 

Figur e 2a .  Non-cognat e interlexica l  nonwor d 

recognitio n i n th e All-Frenc h condition .  Th e word s i n 

th e Englis h orthographi c neighborhoo d ar e no t  a s 
activ e a s i n th e Mixe d Condition . 

as active as they would be if the English lexical system 
wer e highl y active ,  a s i n th e Mixe d condition .  Th e mor e 

numerou s an d th e mor e highl y activ e th e real-wor d 

neighbor s o f  a  nonwor d are ,  th e longe r  i t  wil l  tak e t o decid e 

—jus t  a s i n th e cas e o f  done d an d ptun x — tha t  th e ite m is , 

i n fact ,  a  nonword .  I n th e Mixe d conditio Q (Figur e 2b) ,  al l 

of  th e Englis h neighbor s wil l  b e considerabl y mor e active . 

Englis h Frenc h 

Figur e 2b .  Non-cognat e interlexica l  nonwor d 
recognitio n i n th e Mixe d condition .  Th e word s i n th e 

Englis h orthographi c neighborhoo d ar e considerabl y 

mor e activ e tha t  i n th e All-Frenc h condition .  Thi s 
additiona l  activatio n mus t  b e overcom e befor e th e 

H E N / L F N nonwor d "L IGS "  ca n b e determine d t o b e a 
nonword .  Thi s result s i n th e longe r  reactio n time s i n 
th e Mixe d Condition . 

In other words, in the Mixed condition, a greater 
number  o f  word s wil l  b e somewha t  neare r  perceptua l 
threshol d tha n i n th e All-Frenc h condition ,  producin g a 
stronge r  feelin g o f  "knowing "  th e nonword .  Unti l  al l  o f  th e 

activ e real-wor d "competitors "  ca n b e inhibite d (o r  retur n 

t o baselin e activation) ,  on e wil l  no t  judg e th e ite m t o b e a 

nonword .  Since ,  i n th e Mixe d condition ,  ther e ar e a  greate r 

number  o f  activ e competitors ,  th e interactive-activatio n 
model  woul d predic t  tha t  a  nonwor d decisio n fo r  High -
English-Neighboihood/Low-French-Neigbboihoo d nonword s 
wil l  tak e longe r  i n th e Mixe d conditio n tha n i n th e All -
Frenc h condition .  Thi s correspond s t o th e data . 

A simila r  argumen t  ca n b e use d t o explai n wh y reactio n 
time s t o Low-English-Neighborhood/High-French -
Neighborhoo d nonword s sho w littl e chang e betwee n th e 
tw o conditions . 

Conclusion 

Frenc h &  Ohnesorg e (1995 )  showe d ho w a  simpl e dual -
lexico n mode l  usin g differentiall y  active ,  paralle l  searc h 
coul d b e use d t o accoun t  fo r  homograp h recognition-tim e 
dat a i n bilinguals .  Thi s mode l  seemed ,  i n addition ,  t o 
reconcil e a n apparen t  conflic t  betwee n th e result s o f  tw o 

wel l  know n experiment s (Gerar d &  Scarborough ,  198 9 an d 
Beauvillai n &  Grainger ,  1987) .  W e claim ,  bu t  fo r  reason s 
of  limite d spac e d o no t  show ,  tha t  a n interactive-activatio n 
model  ca n als o accoun t  fo r  thi s homograp h recognitio n 
data .  Bu t  mos t  importantly ,  i n thi s pape r  w e uncove r  wha t 
seems t o b e a  majo r  flaw  i n independent-acces s dual -
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lexico n model s — namely ,  the y mak e a  clearl y inaccurat e 

predictio n regardin g reactio n time s fo r  a  clas s o f  non -
cognat e inteilexica l  nonwords .  W e the n sho w ho w a n 
interactive-activatio n mode l  coul d explai n th e nonwor d 
dat a tha t  th e dual-lexico n mode l  coul d no t  I n conclusion ,  i t 

i s  reasonabl e t o assume ,  i n ligh t  o f  thes e arguments ,  tha t  a n 

interactive-activatio n mode l  i s  likel y t o b e a  bette r  mode l  o f 

bilingua l  memoi y tha n th e intuitivel y mor e appealin g dual -
lexico n parallel-searc h model . 
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