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G r a m m a t i c a l i t y j u d g m e n t  i n C h i n e s e - E n g l i s h bi l inguals : 

A ga t in g e x p e r i m e n t 

Hua Liu Elizabeth Bates Ping Li 

Departmen t  o f  Cognitiv e Science ,  Universit y o f  California ,  Sa n Dieg o 

L a Jolla ,  C A 92093-051 5 

liu@cogsci.uscd.ed u bates@crl.ucsd.ed u liping@crl.ucsd.ed u 

A b s t r a c t 

An on-line gating method was used to investi-

gat e Chinese-Englis h bilinguals '  performanc e i n a 

grammaticalit y judgmen t  task .  Evidenc e o f  dif -

feren t  transfe r  pattern s (i.e. ,  backwar d an d for -

war d transfe r  i n earl y an d lat e secon d languag e 

acquisition )  wa s foun d i n th e dat a reporte d here . 

Ther e wer e stron g an d systemati c relation s be -

twee n performanc e o n th e judgment s o f  gram -

maticalit y an d a  separat e sentenc e interpretatio n 

task .  However ,  ther e i s als o som e evidenc e tha t 

inter-languag e transfe r  o r  interferenc e occur s ear -

lie r  i n acquisitio n fo r  th e judgmen t  tas k tha n fo r 

th e sentenc e interpretation .  Judgment s o f  well -

formednes s migh t  b e on e o f  th e firs t  domain s t o 

"soften "  whe n on e languag e come s int o contac t 

wit h another .  Furthermore ,  i t  i s  possibl e tha t 

Chines e an d Englis h ar e mor e "inter-penetrable " 

fo r  bot h forwar d an d backwar d transfe r  betwee n 

thes e tw o language s tha n ha s bee n observe d be -

twee n an y tw o languag e type s t o date . 

Introduction 

Cross-linguistic studies of monolinguals have re-

veale d dramati c difference s i n th e processin g 

strategie s tha t  nativ e speaker s us e t o interpre t 

sentences ,  reflectin g difference s i n th e relativ e in -

formatio n valu e o f  lexica l  an d grammatica l  cue s 

i n eac h language .  Drawin g o n result s fro m stud -

ie s o f  sentenc e processin g i n a  larg e numbe r  o f  dif -

feren t  languages .  Bate s an d MacWhinne y (1982 , 

1989 )  hav e constructe d a  mode l  o f  sentenc e pro -

cessing ,  know n a s th e Competitio n Model ,  t o em -

phasiz e th e exten t  t o whic h language s ca n var y 

i n th e wa y tha t  cue s compet e an d converg e t o 

determin e meaning .  A  cue ,  i n thi s context ,  i s 

a particula r  piec e o f  informatio n tha t  a  speake r 

or  listene r  ca n us e t o determin e th e relationshi p 

betwee n meanin g an d form .  Th e Competitio n 

Model  assume s a n interactiv e proces s i n whic h 

th e mappin g betwee n surfac e form s an d under -

lyin g meaning s i s mediate d b y competition s an d 

collaboration s amon g cues .  Cue s ca n b e evalu -

ate d wit h respec t  t o thei r  validity ,  i.e. ,  thei r  in -

formatio n valu e fo r  th e identificatio n o f  linguisti c 

functions .  I n an y give n language ,  th e overal l  va ^ 

lidit y o f  a  cu e i s a  join t  produc t  o f  it s  availabilit y 

(ho w ofte n th e cu e i s  presen t  whe n a  give n in -

terpretatio n ha s t o b e made )  an d it s  reliabilit y 

(whe n th e cu e i s available ,  ho w ofte n i t  lead s t o 

th e righ t  answer) .  Havin g differen t  cu e validi -

ties ,  differen t  cue s cooperat e an d compet e i n th e 

comprehensio n process ,  resultin g i n differen t  in -

terpretatio n pattern s i n differen t  languages . 

Most  previou s studie s withi n th e Competitio n 

Model  hav e adopte d a  sentenc e comprehensio n 

tas k i n whic h nativ e speaker s o f  differen t  lan -

guage s ar e presente d wit h simpl e sentence s i n 

thei r  o w n language s an d ar e aske d t o identif y th e 

agen t  (actor )  o f  th e sentence .  I n th e sentenc e Th e 

penci l  i s  kissin g th e elephant ,  fo r  example ,  na -

tiv e Englis h speaker s choos e th e "pencil "  a s th e 

agen t  muc h mor e ofte n tha n th e "elephant "  whil e 

nativ e Chines e speaker s sho w th e opposit e strat -

egy ,  choosin g "elephant "  a s th e acto r  regardles s 

of  wor d orde r  (Bate s &  MacWhinney ,  1989 ;  Miao , 

1981) .  Thi s findin g i s compatibl e wit h th e cu e va -

lidit y principle ,  becaus e Chines e permit s fa r  mor e 

wor d orde r  variatio n tha n English ,  an d becaus e 

th e sentenc e subjec t  (an d object )  ca n b e omit -

te d i n free-standin g declarativ e sentences .  Henc e 

wor d orde r  informatio n i s a  ver y stron g cu e t o 

th e agen t  rol e i n English ,  bu t  no t  a s stron g a s 

animac y i n Chinese . 

Th e findin g tha t  processin g strategie s diffe r 
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maxkedl y acros s languag e type s open s u p a  se -

rie s o f  question s concernin g th e performanc e o f 

bilingua l  individual s i n eac h o f  thei r  leinguages . 

Researcher s workin g withi n th e framewor k o f  th e 

Competitio n Mode l  hav e describe d fou r  logicall y 

possibl e outcome s tha t  w e migh t  expec t  t o find  i n 

adul t  bilinguals :  1 )  "forwar d transfer" ,  transfe r  o f 

th e first  languag e strategie s i n th e interpretatio n 

of  sentence s int o th e secon d language ;  2 )  "back -

war d transfer" ,  transfe r  o f  th e secon d languag e 

strategie s int o th e first  language ;  3 )  "differentia r 

tion" ,  adoptio n o f  differen t  strategie s fo r  th e tw o 

language s correspondin g t o th e strategie s use d b y 

monolingua l  speaker s o f  eac h language ;  4 )  th e us e 

of  a  ne w se t  o f  "amzJgamated "  strategie s b y bilin -

gual s t o bot h o f  thei r  languages ,  whic h i s differen t 

fro m th e strategie s use d b y eithe r  grou p o f  mono -

lingus J speakers .  Al l  o f  thes e pattern s hav e bee n 

observe d i n a t  leas t  som e individu2il s (Kilborn , 

1989 ;  McDonald ,  1987) .  Becaus e the y sugges t 

"degrees "  o f  transfer ,  i n mor e tha n on e direction , 

the y ar e difficul t  t o explai n withou t  invokin g th e 

kind s o f  qusuititative ,  interactiv e activatio n prin -

ciple s provide d i n th e Competitio n Model . 

Prio r  t o th e stud y reporte d here ,  w e conducte d 

a sentenc e interpretatio n tas k t o exzmiin e th e 

pattern s o f  transfe r  displaye d b y Chinese-Englis h 

an d English-Chines e bilingual s (Liu ,  Bates ,  &  Li , 

i n press) .  T h e result s showe d tha t  novic e bilin -

gual s displa y stron g evidenc e fo r  forwar d transfe r 

(Chinese-Englis h novice s transfe r  animacy-base d 

strategie s t o Englis h sentences ;  English-Chines e 

novice s transfe r  English-lik e wor d orde r  strategie s 

t o Chinese) .  Advance d bilingued s displa y a  vari -

et y o f  transfe r  patterns ,  includin g differentiatio n 

(us e o f  animac y strategie s i n Chines e an d wor d 

orde r  strategie s i n English )  an d backwar d trans -

fe r  (i.e. ,  us e o f  L 2 processin g strategie s i n L I  -  a 

possibl e s y m p t o m o f  languag e loss) .  Thes e find-

ing s wer e show n t o reflec t  a  comple x interactio n 

of  variable s includin g ag e o f  exposur e t o L 2 an d 

pattern s o f  dail y languag e use . 

So far ,  al l  th e bilingua l  wor k withi n th e C o m -

petitio n Mode l  ha s focusse d o n sentenc e compre -

hension ,  raisin g concern s fo r  th e generalizabilit y 

of  thes e comple x bilingua l  findings.  Th e presen t 

stud y wil l  examin e bilingua l  processin g i n a  dif -

feren t  domain ,  i.e. ,  grammaticalit y judgment .  B y 

combinin g result s fro m th e judgmen t  an d th e in -

terpretatio n tzisks ,  w e ca n lear n mor e abou t  th e 

natur e o f  inter-languag e transfer ,  i n particula r 

th e proces s b y whic h first  languag e strategie s "in -

vade "  secon d languag e strategie s (an d vic e versa) . 

Method 

In this experiment, a sentence-level "gating" 

metho d wa s use d t o evaluat e judgment s o f  gram -

maticalit y fo r  Chines e sentences .  Thi s gatin g 

tas k wa s modele d afte r  th e well-know n word-leve l 

gatin g paradig m pioneere d b y Grosjea n (1980 ) 

an d b y Marslen-Wilso n an d Tyle r  (1980) .  I n 

th e word-leve l  gatin g task ,  subject s hea r  increas -

ingl y lon g fragment s o f  a  word ,  startin g wit h th e 

first  fragmen t  (e.g. ,  " S — " ,  followe d b y a  slightl y 

longe r  fragmen t  (e.g. ,  " S T — " ) ,  wit h progressiv e 

expansio n o n eac h tria l  unti l  th e subjec t  indicate s 

tha t  h e i s no w sur e o f  th e identit y o f  th e wor d 

(e.g. ,  " S T R I N G " ) .  I n ou r  sentence-leve l  adapta ^ 

tio n o f  th e gatin g task ,  subject s wer e aske d no t  t o 

gues s th e identit y o f  th e sentenc e (a n impossibl e 

task ,  sinc e th e se t  o f  sentence s i n an y languag e i s 

infinite) ,  bu t  t o determin e whethe r  th e sentenc e 

i s granmiatica l  S O F A R ,  startin g wit h th e first 

constituen t  i n th e sentence ,  wit h progressiv e ex -

pansio n unti l  th e whol e sentenc e ha s bee n pre -

sented . 

Subjects .  3 3 subject s (1 9 mal e an d 1 4 femal e 

adult s rangin g i n ag e fro m 1 9 t o 4 4 years )  wh o 

ha d participate d i n sentenc e comprehensio n test s 

i n ou r  previou s stud y (se e Li u e t  al. ,  i n press )  wer e 

brough t  int o a n on-lin e Chines e grammaticalit y 

judgmen t  task .  The y wer e divide d int o 5  groups : 

1)  control s -  monolingua l  nativ e speaker s o f  Chi -

nes e w h o ha d bee n expose d t o Englis h speakin g 

environmen t  fo r  n o mor e tha n hal f  a  yea r  an d 

ha d receive d littl e o r  n o forma l  trainin g i n En -

glis h whe n the y wer e i n China ;  2 )  nativ e Chines e 

w ho wer e novice s i n English ,  wit h thei r  first  ex -

posur e t o Englis h occurrin g afte r  2 0 year s o f  age ; 

3)  nativ e Chines e w h o wer e mor e advsmce d i n En -

glish ,  wit h ag e o f  first  exposur e befor e 2 0 year s o f 

age ;  4 )  nativ e Englis h speaker s w h o wer e novice s 

i n Chinese ,  an d wer e first  expose d t o Chines e af -

te r  1 9 year s o f  age ;  5 )  nativ e Englis h spe2Jcer s 

w ho wer e advance d i n Chinese ,  an d wer e expose d 

t o Chines e fro m earl y childhood . 

Procedure .  Th e thre e possibl e judgment s 

of  grammaticality ,  i.e. ,  "grairnnatical" ,  "ungram -

matical "  o r  "don' t  know" ,  wer e represente d b y 

thre e button s o n a  butto n box .  Chines e sentence s 

wer e presente d auditorily ,  O N E P O R T I O N a t  a 
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time .  Edx h sentenc e portio n wa s rea d b y a  nativ e 

speake r  i n a  smoot h an d flat  intonatio n an d the n 

digitize d int o th e computer .  Fo r  example ,  i f  th e 

sentenc e i s (th e Chines e equivalen t  of )  Th e co w 

kic k th e horse ,  subject s woul d hea r  th e follow -

in g i n sequenc e an d nee d t o pus h on e o f  th e but -

ton s fo r  thei r  judgment s a t  eac h point :  Th e cow , 

The co w kick ,  Th e co w kic k th e horse .  Al l  th e 

sentenc e type s wer e counterbalance d acros s wor d 

orde r  an d nou n zinimacy ,  whic h yielde d th e fol -

lowin g type s o f  sentences :  AVA ,  AVI ,  IVA ,  VAA , 

VAI ,  VIA ,  AAV ,  AIV ,  lAV . 

Dat a Analysis .  Scorin g o f  th e dependen t 

variabl e wa s base d o n th e ratin g o f  th e grammat -

icsdit y o f  th e phrases .  Fo r  eac h phrase ,  subject s 

were give n a  scor e o f  3  fo r  ratin g th e phras e a s 

grammatical ,  a  scor e o f  2  fo r  ratin g th e phras e 

as unsure ,  a  scor e o f  1  fo r  ratin g th e phras e a s 

ungrammatical .  Thes e value s wer e entere d a s th e 

ra w dat a fo r  subsequen t  statisti c analysis . 

Results and Discussion 

Although data are available from a broader range 

of  sentenc e types ,  w e wil l  simplif y th e presen t 

discussio n b y focusin g o n th e result s fro m sen -

tence s tha t  follo w canonica l  wor d orde r  N V N ,  un -

der  differen t  animac y condition s (Animate-Verb -

Inanimat e o r  AV I  sentence s lik e Th e co w kic k 

th e pencil ;  Inanimate-Verb-Animat e o r  IV A sen -

tence s lik e Th e penci l  kic k th e cow ;  semanticall y 

neutra l  Animate-Verb-Animat e o r  AV A sentence s 

lik e Th e co w kic k th e horse) . 

Contro l  dat a fro m monolingua l  Chines e speak -

er s indicat e tha t  whe n wor d orde r  wa s consis -

ten t  wit h animac y (e.g. ,  AV I  items) ,  subject s 

considere d th e sentenc e t o b e grammatica l  a t  al l 

thre e judgmen t  points :  N ,  NV ,  2ui d N V N .  Whe n 

ther e wa s a  competitio n typ e betwee n semantic s 

and wor d orde r  (e.g. ,  IV A items ,  se e Figur e 1) , 

subject s woul d accep t  th e firs t  inanimat e nou n 

as grammatica l  (average d ratin g scor e =  2.83) . 

However ,  the y bega n t o judg e th e sentenc e a s 

ungrammatica l  afte r  I V (average d ratin g scor e = 

1.64) ,  an d rejec t  i t  stil l  furthe r  a t  th e en d (av -

erage d ratin g scor e =  1.47) .  I n short ,  althoug h 

thes e monolingua l  Chines e reliabl y interpre t  IV A 

string s a s Object-Verb-Subjec t  (OVS) ,  th e judg -

ment  tas k show s tha t  the y d o no t  lik e O V S struc -

ture s a t  all ,  rejectin g the m a s possibl e structure s 

i n thei r  lemguage .  A N O VA result s sho w tha t  al l 

th e analyse s i n th e contro l  grou p reache d signifi -

cance ,  includin g wor d orde r  (F(2,12 )  =  14.4 ,  P  < 

0.001) ,  animac y (F(2,12 )  =  50.8 ,  P  <  0.001) ,  po -

sitio n (F(2,12 )  =  31.0 ,  P  <  0.001) ,  an d two-wa y 

as wel l  a s higher-leve l  interaction s ( P <  0.001) . 

The result s fro m ou r  fou r  bilingua l  group s 

ar e als o illustrate d i n Figur e 1 ,  wher e w e fo -

cus onc e agai n o n IV A (althoug h a  simila r  stor y 

emerge s o n othe r  sentenc e types) .  Th e mos t  im -

portan t  resul t  wa s a n invers e relationshi p be -

twee n sentenc e interpretatio n strategie s (fro m 

animacy-dominanc e i n Chines e t o wor d orde r 

dominanc e i n English )  an d judgment s o f  gram -

maticality .  Rating s o f  grammaticalit y fo r  thes e 

competitio n item s increas e significantl y a s w e 

move awa y fro m ou r  animacy-dominan t  monolin -

gual  Chines e grou p t o ou r  word-order-dominan t 

English-Chines e novices .  Th e differenc e betwee n 

th e tw o extrem e groups ,  i.e. ,  th e mos t  Chi -

nese grou p (contro l  group )  an d th e mos t  Englis h 

grou p (novic e English-Chinese) ,  reache d signifi -

canc e (F(l,12)=252 ,  P  <  0.001) .  T o illustrate , 

conside r  th e stronges t  competitio n cel l  (IVA ,  a s 

i n Th e roc k hi t  th e cow) .  Chinese-dominan t  bilin -

gual s us e semantic s t o mak e thei r  interpretatio n 

(i.e. ,  th e co w di d it ,  se e Li u e t  al. ,  i n press) .  Thi s 

i s a  semanticall y plausibl e reading ,  bu t  i t  als o 

means tha t  th e sentence s ha s bee n interprete d 

as a n OVS.  O V S i s a n impossibl e structur e i n 

th e Chines e languag e -  a  fac t  tha t  i s  reflecte d i n 

left-to-righ t  grammaticalit y judgment s offere d b y 

thes e subjects .  English-dominan t  bilingual s rel y 

on wor d orde r  t o mak e thei r  interpretation s (i.e. , 

th e roc k di d it) .  Thi s i s a  semjinticcill y  implausibl e 

reading ,  bu t  i t  preserve s S V O structure .  Thi s fac t 

i s  eils o reflecte d i n th e left-to-righ t  grammaticalit y 

judgment s mad e b y English-dominan t  bilinguals , 

who judg e string s lik e Th e roc k hi t  th e co w t o b e 

perfectl y grammatical . 

Thes e findings  sugges t  tha t  forwar d an d back -

war d transfe r  strategie s observe d i n th e sen -

tenc e interpretatio n tas k als o hav e implication s 

fo r  judgment s o f  grammaticality .  Particularl y 

stron g suppor t  fo r  thi s vie w come s fro m thos e 

bilingua l  subject s wh o stan d somewher e "i n be -

tween "  i n thei r  us e o f  semantic s an d wor d or -

der  t o interpre t  sentences .  Man y o f  thes e sub -

ject s als o displa y a  grammaticaUt y judgmen t  pat -

ter n tha t  i s  "i n between" ,  showin g a  grea t  dea l 

of  uncertaint y regardin g th e grammaticalit y o f 

competitio n strings .  Fo r  othe r  Chinese-Englis h 

97 



3 n 

8 

O 
2 -

I V IV A 

advance d English-Chines e 

novic e Enghsh-Chines e 
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...... .  contro l 

Figur e 1 :  Judgmen t  o f  grammaticalit y o f  IV A sentence s 

bilinguaJs ,  a  compariso n o f  th e interpretatio n an d 

judgmen t  task s suggest s tha t  "backwar d trans -

fer "  (i.e. ,  invasio n o f  Lamguag e 1  b y Languag e 2 ) 

m ay sho w u p i n graunmaticalit y  judgment s befor e 

i t  appear s i n sentenc e interpretation .  Tha t  is , 

some o f  ou r  "i n between "  subject s (e.g. ,  novic e 

Chinese-Englis h subjects )  experienc e grea t  un -

certaint y i n th e judgmen t  tas k (wit h judgment s 

persistin g i n th e "don' t  know "  rang e acros s th e 

cours e o f  th e sentence) ,  eve n thoug h the y stil l  dis -

pla y a  native-lik e preferenc e fo r  animac y strate -

gie s i n th e interpretatio n task . 

Summary and Conclusion 

One of the main results in the sentence gating 

tas k i s tha t  novic e Chinese-Englis h subject s ten d 

t o thin k tha t  th e IV A sentence s lik e Th e pen -

ci l  hi t  th e co w ar e relativel y L E S S grammatica l 

tha n novic e English-Chines e bilinguals .  Thi s re -

sul t  m a p s directl y ont o result s fro m th e compre -

hensio n task ,  wher e novic e Chinese-Englis h sub -

ject s sho w animac y dominanc e (interpretin g IV A 

string s a s semanticall y plausibl e bu t  grammati -

call y unacceptabl e O V S )  whil e novic e English -

Chines e subject s sho w wor d orde r  dominanc e (in -

terpretin g I V A string s a s "silly "  bu t  grammati -

call y acceptabl e S V O ) .  I n othe r  words ,  thes e sub -

ject s distinguis h ver y clearl y betwee n grammati -

calit y (whic h i s abou t  th e well-formednes s o f  sen -

tences )  an d plausibilit y  (whic h i s abou t  ho w wel l 

th e apparen t  meanin g o f  th e sentenc e fits  th e rea l 

world) . 

Thi s finding  i s consisten t  wit h Bate s e t 

al .  (1982)' s intervie w wit h English-dominan t 

English-Italia n bilinguals ,  i.e. ,  Englis h subject s 

interpre t  a  sentenc e lik e th e roc k kis s th e co w 

as grammatica l  bu t  "silly" ,  an d the y choos e th e 

"rock "  a s th e actor .  Thei r  Italian-dominan t  bilin -

gU2ds repor t  tha t  suc h sentence s ar e bot h gram -

matica l  an d semanticall y plausible .  Chines e i s 

mor e o r  les s lik e Italia n i n th e sens e tha t  th e 

animac y cu e i s stronge r  tha n wor d order ,  bu t 

the y diffe r  becaus e O V S i s a  possibl e (albei t  infre -

quent )  structur e i n Italia n whil e th e sam e orde r  i s 

not  possibl e i n Chines e -  an d ye t  th e Chines e d o 

not  "trust "  an y wor d orde r  cu e enoug h t o over -

rid e semantics . 

A compariso n o f  th e interpretatio n an d th e 

judgmen t  task s als o provide s interestin g informa l 

tio n abou t  degree s o f  "backward "  an d "forward " 

transfer .  I n particular ,  som e o f  ou r  bilingua l  sub -

ject s displa y a n "in-between "  pattern ,  i n bot h 

th e interpretatio n an d th e judgmen t  task .  Oth -

er s sho w a  "softening "  o f  grammaticalit y judg -

ment s whil e the y ar e stil l  activel y usin g strate -

gie s fro m thei r  first  languag e fo r  sentenc e inter -

pretation .  Tha t  is ,  bilingua l  speaker s m a y begi n 

t o los e sensitivit y t o th e well-formednes s o f  sen -

tence s i n thei r  first  language ,  eve n thoug h the y 

ar e stil l  processin g sentence s i n th e norma l  way . 

Finally ,  th e sentence-leve l  gatin g tas k provide s 

interestin g informatio n abou t  th e poin t  a t  whic h 

judgment s o f  grammaticalit y ar e made .  A  com -

pariso n o f  th e differen t  bilingua l  group s i n Fig -

ur e 1  show s tha t  thei r  decision s diverg e a t  th e 

poin t  wher e a  contras t  betwee n O V S an d S V O 

becomes clear .  However ,  fo r  thos e bilingua l  sub -
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ject s wh o ar e "i n between" ,  uncertaint y begin s 

at  tha t  ver y sam e poin t  an d persist s acros s th e 

sentence .  Evidenc e fro m severa l  othe r  sentenc e 

type s i n ou r  dat a se t  lead s t o a  simila r  conclusion . 

Thes e "i n between "  pattern s o f  forwar d an d back -

war d transfe r  ar e compatibl e wit h th e interactiv e 

activatio n principle s o f  th e Competitio n Model , 

and ma y lea d t o a  deepe r  understandin g o f  th e 

quantitativ e an d qualitativ e processe s tha t  under -

li e inter-languag e transfer . 
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