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Abstrac t 

The traditional language switch hypothesis, according to 
whic h bihngual s ca n selectivel y activat e an d deactivat e 
eithe r  language ,  ha s bee n repeatedl y challenge d i n recen t 
studies .  I n particular ,  a n eyetrackin g experimen t 
investigatin g spoke n languag e processin g suggest s tha t 
bilingual s maintai n bot h language s activ e i n paralle l 
eve n durin g monolingua l  input .  Th e presen t  stud y 
extend s thi s findin g t o circumstance s exhibitin g 
between-languag e competition ,  within-languag e 
competition ,  o r  both .  I n thi s experiment ,  w e fin d 
evidenc e fo r  lexica l  item s i n th e firs t  languag e 
interferin g wit h processin g o f  th e secon d language .  W e 
find  that ,  i n additio n t o competin g activatio n betwee n 
languages ,  bilingual s (lik e monolinguals )  encounte r 
competitio n withi n languages .  Moreover ,  th e result s 
sugges t  tha t  whe n simultaneou s competitio n i s 
encountere d fro m item s i n bot h languages ,  within -
languag e competitio n ma y b e stronge r  tha n between -
languag e competition .  I t  appear s tha t  a  bilingual' s 
irrelevan t  languag e continue s t o b e processe d eve n whe n 
not  activel y used .  However ,  thi s phenomeno n i s 
considerabl y influence d b y languag e mode ,  eve n whe n 
suc h variable s a s wor d frequency ,  phoneti c overlap ,  an d 
languag e preferenc e ar e take n int o account . 

Introduction 

Wit h th e majorit y o f  th e world' s populatio n speakin g 
mor e tha n on e languag e (Romaine ,  1995) ,  studyin g 
bilingualis m an d polyglotis m ca n provid e valuabl e 
insight s int o h u m a n cognitio n an d language .  Th e 
capabilit y  o f  on e cognitiv e syste m t o successfull y manag e 
tw o language s i s  striking .  D o bilingual s us e th e tw o 
language s independently ,  alternatin g betwee n the m b y 
turnin g the m o n an d off ,  o r  d o the y constantl y kee p bot h 
language s activ e an d proces s th e tw o i n paralle l  a t  al l 
times ? Th e traditiona l  languag e switc h hypothesis , 
accordin g t o whic h bilingual s ar e abl e t o selectivel y 
activat e an d deactivat e thei r  tw o language s (Gerar d an d 
Scarborough ,  1989 ;  M c N a m a r a &  Kushnir ,  1971) ,  ha s 
been challenge d b y a  numbe r  o f  recen t  findings .  Paralle l 
activatio n ha s bee n inferre d fro m earl y studie s usin g th e 
bilingua l  Stroo p tas k (Che n &  H o ,  1986 ;  Presto n & 
Lambert ,  1969) ,  fro m studie s usin g code-switchin g 
(Grainger ,  1993 ,  Grainge r  &  Dijkstra ,  1992 ;  Li ,  1996 ; 
Scare s &  Grosjean ,  1984) ,  interlingua l  homograph s 
(Dijkstra ,  va n Jaarsveld ,  &  te n Brinke ,  1998 ;  Dijkstra , 

T immermans ,  an d Schriefers ,  1997) ,  an d cognate s (DeGroo t  & 
Nas,  1991 ;  Krol l  &  Stewart ,  1994) .  M o r e recently ,  evidenc e 
fo r  paralle l  activatio n come s fro m maske d orthographi c 
primin g (Bijeljac-Babic ,  Biardeau ,  &  Grainger ,  1997 )  an d 
interlingua l  neighbor s (va n Heuven ,  Dijkstra ,  &  Grainger ,  i n 
press) .  Attempt s t o exten d th e hypothesi s o f  generalize d 
lexica l  acces s fro m th e visua l  t o th e phonological  domai n 
usin g code-switchin g wer e als o encouragin g (Nas ,  1983 ; 
Docto r  &  Klein ,  1992) . 

However ,  th e mos t  compellin g evidenc e supportin g 
automati c activatio n o f  bot h lexicon s durin g monolingua l 
inpu t  come s fro m researc h investigatin g spoke n languag e 
processin g i n bilingual s usin g eye-trackin g (Spive y &  Marian , 
1999) .  Th e eye-trackin g technique ,  mergin g inpu t  fro m bot h 
th e visua l  an d auditor y modalities ,  allow s on e t o inde x th e 
activatio n o f  a  secon d languag e non-linguistically .  I t  allow s 
testin g processin g o f  bot h language s withou t  compromisin g a 
monolingua l  mode ,  somethin g tha t  i s  otherwis e difficult . 
Spive y an d Maria n (1999 )  presente d subject s wit h a  visua l 
displa y consistin g o f  fou r  object s an d aske d the m t o 
manipulat e a  targe t  object .  T h e onse t  o f  th e n a m e o f  th e targe t 
objec t  bor e phoneti c similarit y t o th e n a m e o f  on e o f  th e othe r 
object s i n th e othe r  language .  Fo r  example ,  whe n instructe d 
"Poloj i  inark u nij e krestika "  ("Pu t  th e stam p belo w th e 
cross") ,  th e visua l  displa y i n fron t  o f  th e subjec t  contained , 
among othe r  objects ,  a  marker ,  th e n a m e o f  whic h share s 
severa l  phoneme s wit h "marka, "  th e Russia n wor d fo r  stamp . 
I t  wa s foun d that ,  whil e processin g th e targe t  wor d "marka, " 
Russian-Englis h bilingual s mad e ey e movement s t o th e 
between-languag e competito r  "marker, "  thu s suggestin g tha t 
lexica l  item s i n bot h language s wer e activate d simultaneously , 
eve n thoug h onl y on e languag e wa s bein g used . 

Whil e thi s wor k show s cross-linguisti c activatio n i n 
bilingua l  spoke n languag e processing ,  i t  leave s m a n y 
question s unanswered .  I t  doe s not ,  fo r  example ,  indicat e wha t 
happen s durin g bilingua l  languag e processin g whe n 
competitio n take s plac e i n mor e realisti c visua l  context .  I n 
every-da y environments ,  whil e processin g spoke n language , 
bilingual s ar e surrounde d b y a  multitud e o f  objects ,  s o m e o f 
the m d o indee d compet e cross-linguistically ,  whil e other s 
compet e withi n th e sam e language ,  and ,  finally,  i n m a n y case s 
th e competitio n m a y c o m e simultaneousl y fro m bot h 
languages .  W h a t  happen s unde r  thes e circumstance s o f 
simultaneou s competitio n fro m bot h languages ? 

A secon d questio n arise s fro m th e fac t  tha t  Spive y an d 
Maria n (1999 )  foun d a n asymmetr y i n thei r  results ,  wit h 
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stronge r  competitio n fro m th e secon d languag e int o th e 
firs t  language .  W e hypothesize d tha t  th e asymmetr y m a y 
hav e bee n du e t o th e sligh t  preferenc e fo r  Englis h amon g 
th e bilingual s i n tha t  study ,  o r  t o th e subjects '  curren t 
immersio n i n a n English-speakin g environment .  W e 
teste d bot h o f  thes e hypothese s i n th e presen t  study ,  b y 
manipulatin g th e strengt h o f  th e languag e m o d e an d b y 
considerin g languag e preferenc e a s a  variable .  W e aime d 
t o replicat e th e between-languag e competitio n 
phenomeno n observe d b y Spive y an d Maria n (1999) , 
whil e tryin g t o instil l  a  bette r  Russia n languag e mod e t o 
examin e i f  competitio n fro m th e firs t  int o th e secon d 
languag e ca n occur . 

Finally ,  w e wante d t o se e i f  bilingual s woul d sho w 
within-languag e competitio n fro m item s whos e nam e bor e 
phoneti c overla p i n th e sam e language ,  a s di d Englis h 
monolingual s (AUopenna ,  Magnuson ,  &  Tanenhaus , 
1998 ;  Spivey-Knowlton ,  1996) ,  thu s extendin g th e 
within-languag e competitio n phenomeno n t o th e bilingua l 
domain .  I n sum ,  th e presen t  stud y followe d thre e goals : 
(1 )  replicat e th e robustnes s o f  th e between-languag e 
activatio n phenomeno n observe d b y Spive y an d Maria n 
(1999) ,  (2 )  investigat e within-languag e paralle l  activatio n 
i n bilinguals ,  and ,  mos t  importantly ,  (3 )  investigat e 
languag e processin g i n th e cas e o f  simultaneou s 
competitio n fro m bot h languages .  W e als o too k int o 
accoun t  suc h variable s a s wor d frequency ,  amoun t  o f 
phoneti c overlap ,  languag e preference ,  an d languag e mode . 

Method 

Participant s 
Fiftee n Russian-Englis h bilmgual s participate d i n th e 
study ,  5  male s an d 1 0 females .  Al l  wer e student s a t 
Cornel l  University ,  thei r  mea n ag e wa s 22.0 4 year s 
(SD=3.77) .  Al l  wer e Russian-Englis h bilinguals ,  bor n i n 
forme r  Sovie t  Union ,  w h o immigrate d t o th e Unite d 
State s a t  th e mea n ag e o f  15.6 2 year s (SD=3.65) .  Si x 
participant s indicate d tha t  Russia n wa s thei r  preferre d 
languag e o f  us e a t  th e tim e whe n th e stud y wa s conducted , 
fiv e participant s indicate d tha t  Englis h wa s thei r  preferre d 
languag e o f  use ,  an d fou r  indicate d n o languag e preference . 
Informe d consen t  wa s obtaine d an d participants '  right s 
wer e protected .  Al l  participant s wer e pai d fo r  thei r 
participation . 

Apparatus 

A headband-mounte d I S C A N eyetracke r  wa s use d t o recor d 
th e subject s ey e movement s durin g th e experiment .  A 
scen e camera ,  yoke d wit h th e vie w o f  th e tracke d eye , 
provide d a n imag e t o th e subject' s field  o f  view .  A  secon d 
camera ,  focuse d o n th e cente r  o f  th e pupi l  an d th e cornea l 
reflection ,  provide d a n infrare d imag e o f  th e lef t  eye .  Gaz e 
positio n wa s indicate d b y crosshair s superimpose d ove r 
th e imag e generate d b y th e scen e camera .  Th e outpu t  wa s 
recorde d ont o a  Hi 8 V C R wit h frame-by-fram e playback . 

Al l  th e instruction s wer e pre-recorde d b y a  fluent 
Russian-Englis h bilingua l  speake r  w h o acquire d bot h 
language s i n earl y childhoo d an d ha d n o noticeabl e accen t 
i n eithe r  language .  SoundEdi t  wa s use d t o recor d an d pla y 

th e vide o recor d fo r  dat a analysis ,  th e speec h files ,  an d th e 
audi o recor d wa s synchronize d wit h 

Design and Stimuli 

Al l  participant s wer e teste d i n tw o parts ,  a  Russia n par t  an d a n 
Englis h part ,  wit h orde r  counterbalance d acros s subjects .  Eac h 
par t  consiste d o f  2 0 trials ,  equall y distribute d acros s fou r 
conditions .  I n th e no-competitio n condition ,  o f  th e fou r 
object s presente d i n th e displa y on e wa s th e targe t  objec t  an d 
thre e wer e contro l  fille r  objects .  Th e targe t  objec t  wa s th e 
objec t  activel y name d i n th e experiment .  Th e filler  object s 
wer e object s whos e nam e di d no t  overla p wit h th e nam e o f  th e 
targe t  objec t  i n eithe r  language .  Thi s first  conditio n serve d a s 
th e baselin e fo r  al l  analyses . 

I n th e between-languag e competitio n condition ,  o f  th e fou r 
object s presente d i n th e display ,  on e wa s th e targe t  object ,  on e 
was th e between-languag e competitor ,  an d tw o wer e filler 
objects .  Th e between-languag e competito r  wa s a n objec t 
whos e nam e i n th e othe r  languag e carrie d phonemi c overla p 
wit h th e nam e o f  th e targe t  object .  Fo r  example ,  durin g th e 
Englis h part ,  i f  "speaker "  wa s th e targe t  object ,  the n 
"speachki, "  th e Russia n wor d fo r  "matches, "  wa s th e between -
languag e competitor .  Th e n a m e o f  th e between-languag e 
competito r  wa s neve r  spoke n i n eithe r  languag e durin g th e 
entir e experiment . 

I n th e within-languag e competito r  condition ,  o f  th e fou r 
object s presente d i n th e display ,  on e wa s th e targe t  object ,  on e 
was th e within-languag e competitor ,  an d tw o wer e filler 
objects .  Th e within-languag e competito r  wa s th e objec t  whos e 
name carrie d phonemi c similarit y t o th e targe t  objec t  i n th e 
same language .  Fo r  example ,  durin g th e Englis h part ,  i f  th e 
targe t  objec t  wa s a  "speaker, "  the n th e within-languag e 
competito r  wa s a  "spear. "  Similarly ,  i n th e Russia n part ,  i f 
th e targe t  objec t  wa s "speachki "  (matches) ,  the n th e within -
languag e competito r  wa s "speatsy "  (knittin g needles) .  Th e 
name o f  th e within-languag e competito r  wa s als o neve r  spoke n 
durin g th e entir e experiment . 

Finally ,  i n th e fourt h condition ,  o f  th e fou r  object s presente d 
i n th e display ,  on e wa s a  targe t  object ,  on e wa s a  between -
languag e competitor ,  on e wa s a  within-languag e competitor , 
and on e wa s a  fille r  object .  Thi s fourt h conditio n allowe d 
testin g a  situatio n i n whic h simultaneou s between-languag e 
and within-languag e competition s tak e place .  Th e fou r 
condition s wer e intermixe d throughou t  th e experiment .  A 
complet e lis t  o f  al l  targe t  items ,  between-languag e 
compefitors ,  an d within-languag e competitor s fo r  bot h 
Russia n an d Englis h ca n b e foun d i n Tabl e 1 . 

T o avoi d potentia l  confounds ,  w e considere d i n eac h tria l 
suc h variable s a s th e physica l  similarit y o f  th e items ,  th e wor d 
frequency  i n th e tw o languages ,  an d th e amoun t  o f  phonemi c 
overlap .  Durin g th e experiment ,  similaritie s i n th e physica l 
propertie s (size ,  shape ,  color )  o f  a  targe t  objec t  an d on e o f  th e 
filler  object s i n th e displa y wer e notice d fo r  on e Russia n se t  ( a 
baloo n an d a  pear )  an d on e Englis h se t  ( a greetin g car d an d a 
napkin) .  A s a  result ,  al l  trial s containin g thes e set s wer e 
discarde d from  analyses . 

T o comput e wor d frequency ,  w e use d thre e sources .  Fo r  th e 
Englis h language ,  w e use d Zen o e t  al.' s  199 5 Wor d Frequenc y 
Guid e base d o n a  corpu s o f  17,274,58 0 wor d tokens .  Fo r  th e 
Russia n words ,  w e use d Lenngren' s (Ed. )  199 3 frequenc y 
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Tabl e 1 .  Englis h an d Russia n Targe t  an d Competito r  Words . 

Russia n Targe t 

C n H M KH 
Bycb i 
Mepenaxa 
MapKa 
Bapa H 
riaaTb e 
fawK a 
Kapr a 
Jla K ;̂ n> ^  norre w 

Englis h Targe t 

Speake r 
Boot 
Shar k 
Chai r 

Marke r 
Barbe d wir e 
Plu g 
Gun 
Loc k 

[spichki ] 
[boosy ] 
[cherepaha ] 
[marka ] 
[baran ] 
[platye ] 
[gaika ] 
[karta ] 
[La k dle a nogtei ] 

(Matches ) 

Englis h Competito r  Russia n Competito r 

Spear 
(Beade d necklace )  Boo k 
(Turtle ) 
(Stamp ) 
(Ram) 
(Dress ) 
(Nut ) 
(Map) 
(Nailpolish ; 

Chai r 
Marke r 
Barbe d Wir e 
Plu m 
Gun 
Car 

1 Loc k 

Englis h Competito r 

Spear 
Book 
Shovel 
Chess se t 

Marble s 
Bar k 
Plu m 
Gum 
Lobste r 

Cnwubi 
By6eH 
MepBHK 
MapnH 
Bapxa T 
rina m 
rajicT3T C 
KaproniK a 
JlonaT a 

[spitsi ] 
[buben ] 
[chervyak ] 
[marlya ] 
[barhat ] 
[plashch ] 
[galstuk ] 
[kartoshka ] 
[lapata ] 

Russia n Competito r 

CnimKH 
Bydc H 
lUapH K 
Mepenaxa 

MapKa 
Bapxa T 
rinaTb e 
FaflK a 
Jla K ̂,JU l  nom^ H 

(spichki ) 
(buben ) 
(sharik ) 
(cherepaha ) 

(marka ) 
(barhat ) 
(platye ) 
(gaika ) 
(La k dle a nogtei ) 

(Knittin g needles ) 
(Tambourine ) 
( W o r m ) 
(Chees e cloth ) 
(Velvet ) 
(Raincoat ) 
(Necktie ) 
(Potato ) 
(Shovel ) 

Matche s 
Tambourin e 
Balloo n 
Turtl e 

Stam p 
Velve t 
Dres s 
Nut 
Nailpolis h 

dictionar y base d o n a  corpu s o f  1,000,00 0 wor d tokens ,  a s 
wel l  a s Zasorina' s (Ed. )  197 7 frequenc y dictionar y base d o n 
40,00 0 wor d tokens .  I n addition ,  w e translate d al l  th e 
Russia n word s an d considere d th e frequenc y o f  th e translate d 
word s i n th e Englis h language ,  an d translate d al l  th e Englis h 
word s int o Russia n an d considere d th e frequency  o f  th e 
translate d word s i n th e Russia n languag e base d o n th e tw o 
Russia n sources .  Bot h ra w wor d frequency  an d wor d 
frequenc y adjuste d fo r  dispersio n wer e considered .  Non e o f  th e 
performe d analyse s showe d an y statisticall y significan t 
differenc e i n th e frequency  o f  th e targe t  an d competito r  item s 
i n eithe r  language . 

Phoneti c overla p wa s analyze d base d o n th e ra w numbe r  o f 
overlappin g phonemes ,  a s wel l  a s th e proportio n o f  wor d 
overla p acros s tw o items .  T-test s wer e performe d bot h acros s 
th e tw o language s a s wel l  a s fo r  eac h languag e separately . 
Overla p withi n an d betwee n language s wa s considered .  N o 
significan t  differenc e wa s foun d i n an y o f  th e analyses .  Th e 
onl y marginall y significan t  differenc e wa s observe d fo r 
proportio n o f  overla p (bu t  no t  th e ra w numbe r  o f  phonemes ) 
i n th e analysi s o f  English ,  wher e overla p wit h th e targe t  wor d 
was highe r  fo r  within-languag e competitor s tha n fo r  between -
languag e competitors ;  t=2.26 ,  p<0.1 . 

Procedure 

Upon arriva l  t o th e lab ,  subject s wer e greete d an d interacte d 
wit h exclusivel y i n th e languag e appropriat e fo r  tha t  par t  o f 
th e experiment ,  includin g th e writte n consen t  for m an d 
spoke n instructions .  I n addition ,  t o bette r  instil l  a  Russia n 
languag e mode ,  popula r  Russia n song s wer e playe d vi a a 
tape-recorde r  a t  th e beginnin g o f  th e Russia n session .  Thi s 
manipulatio n wa s don e t o increas e th e strengt h o f  th e Russia n 
mode,  sinc e Russia n wa s a  passiv e languag e i n th e subjects ' 

overal l  environmen t  a t  th e tim e an d t o tes t  whethe r 
significan t  competitio n fro m Russia n int o Englis h ca n 
occur . 

Participant s wer e the n seate d a t  arm' s lengt h fro m a  6 1 
c m b y 6 1 c m whit e boar d se t  o n a  table .  Th e boar d wa s 
divide d int o 9  equa l  square s an d a  blac k cros s i n th e cente r 
squar e serve d a s a  neutra l  fixatio n point .  Afte r  th e 
eyetracke r  wa s calibrated ,  eac h participan t  wa s presente d 
wit h 4 0 trials ,  2 0 i n eac h language .  I n eac h trial ,  subject s 
wer e aske d t o loo k a t  th e centra l  cross ,  followe d b y 
instruction s t o manipulat e th e targe t  object .  A n exampl e 
of  verbati m instruction s i s  "Pic k u p th e speaker .  Pu t  th e 
speake r  belo w th e cross "  i n English ,  an d "Podnimit e 
speachki .  Polojit e speachk i  nij e krestika. "  ("Pic k u p th e 
matches .  Pu t  th e matche s belo w th e cross" )  i n Russian . 
Subject s the n receive d tw o fille r  instruction s t o manipulat e 
fdle r  object s i n orde r  t o preven t  the m fro m guessin g th e 
hypothesi s o f  th e study . 

Results 

T o tes t  between-languag e competition,  w e compare d th e 
percentag e o f  trial s whe n subject s mad e ey e movement s t o 
th e between-languag e competito r  wit h th e percentag e o f 
trial s wit h look s t o th e sam e squar e whe n a  contro l  fille r 
was present .  Analyse s o f  varianc e wer e compute d b y 
subject s (Fl )  an d b y item s (F2) .  A s show n i n Figur e 1 , 
combine d acros s languages ,  subject s wer e mor e likel y t o 
make ey e movement s t o th e between-languag e competito r 
(16% )  tha n t o th e contro l  fille r  ( 7 % ) ;  Fl(l,14)=7.22 , 
p<0.02 ;  F2(l,16)=3.48 ,  p=0.08 .  Separat e by-languag e 
analyse s indicate d that ,  durin g Englis h trials ,  subject s 
m a de ey e movement s t o th e between-languag e Russia n 
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Between-Languag e Competitio n Within-Languag e Competitio n 

20%-

10%-

Between-Languag e 
Competito r 

Contro l  Fille r 

Figur e 1 .  M e a n proportio n o f  trial s wher e subject s looke d a t 
th e between-languag e competitor s i n conditio n 2  compare d 
t o th e filler  objec t  i n th e sam e squar e i n conditio n 1 . 

competitor 21% of the time and to the control filler 6% of 
th e time ,  F(l,14)=12.43 ,  p<0.01 ;  F2(l,8)=11.85 ,  p<0.01 . 
Durin g Russia n trials ,  subject s m a d e ey e movemen t s t o th e 
between-languag e Englis h competito r  an d th e contro l  filler, 
1 1 % an d 9 % o f  th e time ,  respectively ,  Fl(l,14)=0.2 ,  p>0.1 ; 
F2(l,8)=0.02 ,  p>0.1 .  Thi s asymmetr y i n th e results ,  wit h 
stronge r  competitio n fro m Russia n item s durin g Englis h 
trials ,  follow s th e mirro r  revers e patter n t o tha t  observe d b y 
Spive y an d Maria n (1999) ,  suggestin g tha t  manipulatin g th e 
strengt h o f  th e Russia n languag e m o d e i n th e presen t  stud y 
ha d a  direc t  influenc e o n th e strengt h o f  between-languag e 
competitio n . 

T o tes t  within-languag e competition ,  th e proportio n o f 
trial s wit h ey e m o v e m e n t s t o th e within-languag e 
competito r  wa s compare d t o th e proportio n o f  trial s wit h ey e 
m o v e m e n t s t o th e s a m e squar e w h e n a  contro l  fille r  w a s 
present .  A s s h o w n i n Figur e 2 ,  subject s looke d significantl y 
mo r e ofte n t o th e within-languag e competito r  ( 2 1 % o f  th e 
time )  tha n t o th e contro l  filler  ( 9 % ) ;  Fl(l,14) = 7.6 ,  p<0.02 ; 
F2(l,16)=3.74 ,  p=0.07 .  Analyse s b y languag e showe d that , 
durin g Englis h trials ,  subject s looke d a t  th e within-languag e 
competito r  2 1 % o f  th e th e tim e an d a t  th e contro l  filler  4 % 
of  th e time ;  Fl(l,14)=8.33 ,  p<0.02 ;  F2(l,8)=4.67 ,  p=0.06 . 
Dur in g Russia n trials ,  subject s looke d a t  th e within -
languag e competito r  2 1 % o f  th e tim e an d a t  th e contro l  filler 
1 3 % o f  th e time ,  Fl(l ,  14)=1.34 ,  p>0.1 ;  F2<1 . 

Analyse s o f  languag e preferenc e showe d n o significan t  effec t 
on between-languag e competition .  A  close r  loo k revealed , 
however ,  tha t  Russian-preferrin g subject s showe d absolutel y n o 
interferenc e fro m Englis h int o Russian .  Therefore ,  par t  o f  th e 
reaso n wh y Englis h di d no t  interfer e wit h Russia n i s  becaus e 
onl y th e English-preferrin g subject s contribute d t o tha t 
interference . 

f  30 % 

20%-

10 % 

Within-Languag e 
Competito r 

Contro l  Fille r 

Figur e 2 .  M e a n proportio n o f  trial s wher e subject s looke d a t 
th e within-languag e competitor s i n conditio n 3  compare d t o 
th e fille r  objec t  i n th e sam e squar e i n conditio n 1 . 

The results of simultaneous within-language competition 
an d between-languag e competitio n ar e show n i n Figur e 3 . 
C o m b i n e d acros s bot h languages ,  subject s looke d a t  th e 
within-languag e competito r  1 9 % o f  th e time ,  compare d t o 
th e contro l  filler  9 % ;  Fl(l,14)=6.76 ,  p<0.05 ;  F 2 
(1,16)=3.58 ,  p=0.08 .  Subject s looke d a t  th e between -
languag e competito r  1 3 % o f  th e time ,  compare d t o th e 
contro l  filler  7 % o f  th e time ,  Fl(l,14)=2.2 ,  p>0.1 ; 
F2(l,16)=0.58 ,  p>0.1 .  Thes e result s sugges t  that ,  i n 
situafion s o f  simultaneou s within-languag e an d between -
languag e competition ,  th e within-languag e competitio n ma y 
be stronger . 

A compariso n o f  th e firs t  hal f  an d th e secon d hal f  o f  th e 
experiment ,  i n orde r  t o tes t  fo r  orde r  effects ,  di d no t  revea l  a 
significan t  differenc e i n th e pattern s o f  competitio n befor e 
th e languag e switc h an d afte r  it .  Within-languag e 
competi t ion ,  be twee n languag e competition ,  an d 
simultaneou s within -  an d between-languag e competitio n 
wer e relativel y simila r  i n th e tw o parts . 

Discussion 

Th e presen t  stud y reinforce s th e hypothesi s o f  paralle l 
activatio n o f  tw o language s durin g bilingua l  languag e 
processing .  Whil e th e mai n effec t  o f  between-languag e 
competitio n acros s language s replicate s th e basi c finding  o f 
Spive y an d Maria n (1999) ,  th e asymmetrie s i n th e result s o f 
by-languag e analyse s i n th e tw o studie s ar e i n exactl y 
opposit e directions .  Spive y an d Maria n foun d tha t 
competitio n wa s stronge r  fro m th e secon d languag e int o th e 
first ,  whil e i n th e presen t  stud y competitio n wa s stronge r 
fro m th e first  languag e int o th e second .  Thes e difference s 
ca n b e reconcile d i f  w e conside r  mor e carefull y th e 
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Simultaneou s Competitio n Fro m Bot h Language s 
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Figur e 3 .  M e a n proportio n o f  trial s i n whic h subject s 
looke d a t  th e within-languag e competitor s an d a t  th e 
between-languag e competitor s i n conditio n 4  compare d t o 
th e fille r  object s i n th e sam e square s i n conditio n 1 . 

participants '  languag e m o d e s i n th e tw o studies .  I n th e 
Spive y an d Maria n study ,  i t  i s  likel y tha t  participant s wer e 
i n a  stronge r  second-languag e (English )  mode ,  sinc e thei r 
everyda y surroundin g environmen t  w a s predominantl y 
Englis h (th e campu s o f  a n America n University )  an d sinc e 
effort s t o instil l  a  Russia n m o d e wer e minimal .  I n th e 
presen t  study ,  however ,  th e strengt h o f  th e Russia n languag e 
mode wa s manipulate d b y exposin g subject s t o Russia n 
musi c tha t  carrie d stron g cultura l  an d linguisti c 
connotations .  Thes e wer e Russia n childre n songs ,  song s 
fro m popula r  T V shows ,  an d otherwis e popula r  song s tha t 
wer e k n o w n t o al l  forme r  Sovie t  citizens .  Subject s 
systematicall y commente d o n th e Russia n song s the y heard . 
I t  i s  possibl e tha t  suc h distinc t  cultura l  component s wer e 
stron g trigger s o f  a  Russia n languag e mode .  Thus ,  i t 
appear s that ,  whe n greate r  tim e an d effor t  i s  pu t  int o 
instillin g a  Russia n environmen t  i n th e laboratory ,  th e 
Englis h sessio n show s reliabl e interferenc e fro m Russian . 
Thi s patter n o f  result s i s consisten t  wit h th e propose d rol e 
of  languag e m o d e i n on-lin e comprehensio n (Grosjean ,  i n 
press ;  Grosjean ,  1999 ;  Soare s &  Grosjean ,  1984) . 
Apparently ,  a s th e presen t  stud y suggests ,  subtl e 
manipulation s o f  th e linguisti c environmen t  m a y alte r  a 
bilingual' s languag e m o d e an d dramaticall y influenc e th e 
patter n o f  languag e processing . 

Our  stud y wa s th e firs t  t o conside r  eyetrackin g evidenc e 
fo r  within-languag e competitio n i n bilinguals .  Th e result s 
sugges t  that ,  simila r  t o monolingua l  Englis h speakers , 
bilingua l  Russian-Englis h speaker s als o encounte r  within -
languag e lexica l  competition .  Thes e findings  provid e furthe r 

suppor t  fo r  th e robustnes s o f  th e within-languag e 
competitio n phenomenon .  However ,  analyse s b y languag e 
sho w tha t  thi s mai n effec t  wa s drive n chiefl y b y within -
languag e competitio n i n th e Englis h language .  I t  i s  wort h 
noting ,  though ,  that ,  i n Russian ,  th e averag e frequenc y o f 
th e targe t  word s wa s abou t  twic e tha t  o f  th e within-languag e 
Russia n competitor s (dependin g upo n th e sourc e o f  th e 
frequenc y ratings ,  th e respectiv e frequencie s ar e 41. 7 
(SD=52.7 )  (Zen o e t  al. ,  1995) ,  44. 2 (SD=48.8 )  (Zasorina , 
1977) ,  an d 31. 9 (SD=28.6 )  (Lenngren ,  1993 )  word s pe r 
millio n fo r  th e targets ,  compare d t o 17. 5 (SD=24.1) ,  19. 9 
(SD=22.9) ,  an d 21. 2 (SD=25.6 )  word s pe r  milHo n fo r  th e 
competitors ,  respectively) .  Thes e differences ,  althoug h no t 
statisticall y significant ,  shoul d no t  b e completel y discarde d 
as possibl e factor s i n contributin g t o wha t  migh t  b e a  Typ e 
I I  erro r  i n analyse s o n within-languag e competitio n i n 
Russian . 

Finally ,  a n investigatio n o f  simultaneou s within -  an d 
between-languag e competitio n durin g bilingua l  spoke n 
languag e processin g suggest s tha t  competitio n m a y b e 
stronge r  withi n tha n betwee n languages .  Th e result s o f  th e 
stud y permi t  u s t o conclud e that ,  durin g spoke n languag e 
processing ,  th e interpla y betwee n visua l  an d auditor y 
informatio n processin g ca n caus e bilingua l  listener s t o 
encounte r  competitio n fro m item s betwee n thei r  tw o 
languages ,  a s wel l  a s withi n thei r  tw o languages . 

T o accoun t  fo r  th e possibilit y  tha t  th e result s o f  th e 
presen t  stud y wer e influence d b y th e linguisti c item s w e 
chose ,  wor d frequenc y an d amoun t  o f  phoneti c overla p wer e 
bot h considered .  Ther e wa s n o significan t  difference s i n 
wor d frequenc y an d amoun t  o f  phoneti c overla p betwee n 
target s an d competitor s withi n o r  betwee n languages . 
Similarly ,  computation s o n th e item s i n th e Spive y & 
Maria n (1999 )  stud y di d no t  revea l  an y significan t  difference s 
i n phoneti c overla p betwee n th e tw o languages ,  o r  i n wor d 
frequenc y betwee n targe t  an d competito r  items .  Thes e 
result s sugges t  that ,  whil e amoun t  o f  phoneti c overla p m a y 
pla y a  rol e i n ite m activation ,  i t  i s  unlikel y t o hav e bee n 
drivin g th e phenomen a reporte d here .  Nevertheless , 
discardin g th e tw o variable s a s irrelevan t  t o bilingua l 
languag e processin g woul d b e a  mistake .  A  carefu l  stud y i n 
whic h wor d frequenc y an d phoneti c overla p wer e independen t 
variable s m a y prov e insightful .  Fo r  example ,  i f 
competitio n occur s fro m mor e tha n on e ite m withi n th e 
same language ,  wor d frequenc y an d amoun t  o f  phoneti c 
overla p ar e likel y t o b e importan t  determinant s o f  strengt h 
of  competitio n fro m eac h item^ . 

T o conclude ,  th e result s o f  ou r  stud y provid e stron g 
suppor t  fo r  paralle l  spoke n languag e processin g i n 

I n comparin g th e presen t  finding s wit h thos e o f  Spive y an d 
Maria n (1999) ,  w e als o observe d difference s i n th e latencie s o f 
ey e movement s t o th e targe t  objec t  dependin g upo n th e 
argumen t  structur e o f  th e ver b i n th e spoke n instructions . 
Subjects '  saccad e latencie s wer e shorte r  fo r  single-argumen t 
verb s suc h a s "Pic k up "  (a s i n "Pic k u p th e marker .  Pu t  i t  belo w 
th e cross." )  tha n fo r  double-argumen t  verb s suc h a s "Put "  (a s i n 
"Pu t  th e marke r  belo w th e cross") .  Interestingly ,  thi s patter n o f 
finding s wa s als o observe d wit h Englis h monolingual s b y 
Spive y &  Tanenhau s (submitted) . 
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bilinguals .  Togethe r  wit h othe r  finding s o f  paralle l 
processin g i n bilinguals ,  thes e result s sugges t  tha t  bilingua l 
listener s simultaneousl y accumulat e phonemi c inpu t  int o 
bot h o f  thei r  lexicon s (wit h i t  presumabl y cascadin g t o 
highe r  level s o f  representation )  a s a  spoke n wor d unfold s i n 
rea l  time ,  eve n whe n i n a  monolingua l  situation .  Futur e 
effort s i n investigatin g bilingua l  spoke n languag e 
processin g wil l  nee d t o focu s o n mor e systemati c 
manipulatio n o f  th e languag e mode ,  a s wel l  a s o n 
investigatin g activatio n o f  translate d ite m name s an d thei r 
phoneti c neighbors .  Moreover ,  explici t  test s o f  competin g 
theorie s wil l  eventuall y requir e computationa l  model s o f 
bilingua l  languag e processin g (e.g. ,  va n Heuven ,  Dijkstra , 
& Grainger ,  1998 )  wit h architecture s tha t  ca n accommodat e 
thi s apparen t  interactio n betwee n th e tw o language s al l  th e 
way u p an d dow n th e processin g stream . 
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