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Discover in g S o u n d Pattern s i n th e Na t i v e L a n g u a g e i 

Pete r  W .  Jusczy k 

Departmen t  o f  Psycholog y an d Cente r  fo r  Cognitiv e Scienc e 
ParkHa U 

Stat e Universit y  o f  Ne w Yor k a t  Buffal o 
Buffalo ,  N Y 14260-411 0 

Abstrac t 

Infants make their first contacts with their native 
languag e throug h it s soun d patterns .  Researc h 
ove r  th e pas t  twent y year s ha s demonstrate d tha t 
infant s ar e well-equippe d t o perceiv e subtl e 
distinction s i n speec h sound s an d t o cop e wit h 
th e variabiUt y tha t  i s presen t  i n th e speec h signal . 
At  th e sam e time ,  i t  i s  clea r  tha t  i n orde r  t o 
progres s i n acquirin g a  language ,  infant s nee d t o 
lear n abou t  th e particula r  characteristic s o f  th e 
sound s an d combination s o f  sound s tha t  ar e use d 
i n thei r  nativ e language .  Recen t  fmding s sugges t 
tha t  th e tim e betwee n 6  an d 9  month s o f  ag e ma y 
be a  particularl y fertil e on e fo r  learnin g abou t  th e 
soun d pattern s o f  one' s nativ e language .  Ther e 
ar e indication s tha t  infant s ar e developin g 
sensitivit y t o distributiona l  propertie s o f  sound s 
i n th e inpu t  a t  thi s time .  Th e implication s o f 
thes e finding s hav e fo r  ou r  understandin g o f 
processe s underlyin g languag e acquisitio n wil l 
be considered . 

In t roduct io n 

Twenty-five years ago, we had little 
understandin g o f  h o w infant s begi n t o mak e 
sens e o f  th e informatio n tha t  i s availabl e i n th e 
speec h signal .  A t  th e time ,  a  typica l  vie w wa s 
tha t  th e tim e cours e fo r  learnin g t o categoriz e 
and discriminat e speec h contrast s wa s protracted , 
an d too k severa l  year s t o achiev e (Shvachkin , 
1973) .  The n th e floo d o f  finding s fro m th e first 
studie s o f  infan t  speec h perceptio n le d t o a  ver y 
differen t  vie w o f  infants '  capacitie s (Aslin , 
Pisoni ,  &  Jusczyk ,  1983) .  Thes e studie s 
indicate d tha t  withi n th e first  fe w month s o f  life , 
not  onl y coul d infant s discriminat e a  wid e arra y 
of  speec h contrasts ,  bu t  tha t  the y als o 
demonstrate d a  numbe r  o f  othe r  sophisticate d 
capacitie s fo r  dealin g wit h th e variabilit y  tha t 
occur s i n th e speec h signa l  (Eima s &  Miller , 
1980 ;  Jusczyk ,  Pisoni ,  &  Mullennix ,  1992 ;  Kuhl , 
1979) .  Th e pictur e tha t  emerge d fro m thes e 

^Th e researc h reporte d her e wa s supporte d b y a 
researc h gran t  fro m N I C H D (#15795) . 

studie s wa s tha t  rathe r  tha n requirin g a  lon g 
perio d o f  experienc e t o develo p speec h 
perceptio n capacities ,  th e infan t  i s  iimatel y 
endowe d wit h thes e abilitie s (Eimas ,  1974) .  O f 
course ,  whethe r  thes e capacitie s wer e specifi c  t o 
languag e o r  reflecte d mor e genera l  auditor y 
capacitie s was ,  an d stil l  is ,  th e subjec t  o f 
considerabl e debat e (Eimas ,  1982 ;  Jusczyk , 
1982 ;  Kuhl ,  1981) . 

As impressiv e a s th e demonstration s o f  th e 
basi c speec h perceptio n capacitie s o f  infan t  are , 
i t  i s  als o clea r  tha t  th e infan t  ha s m u c h t o lear n 
abou t  th e particular s o f  th e soun d structur e o f  th e 
nativ e language .  T h e organizatio n o f  soun d 
pattern s i n a  particula r  languag e ca n diffe r  o n 
any o f  a  niunbe r  o f  dimension s (e.g. ,  phoneti c 
categories ,  phonotacti c orderin g constraints , 
rhythms ,  wor d stres s patterns ,  ton e structure , 
morphology ,  etc. )  fro m tha t  o f  anothe r  language . 
Thus ,  althoug h innat e perceptua l  capacitie s m a y 
provid e a  roug h categorizatio n o f  speec h input , 
infant s mus t  stil l  lear n th e detail s governin g th e 
organizatio n o f  soun d pattern s withi n th e nativ e 
language .  W h e n d o infant s begi n t o lear n abou t 
thes e aspect s o f  th e nativ e language ? Recen t 
evidenc e suggest s tha t  th e infan t  gain s 
considerabl e informatio n abou t  th e soun d 
pattern s o f  th e nativ e languag e durin g th e firs t 
yea r  o f  life .  I n wha t  follows ,  I  wil l  revie w som e 
of  thi s evidenc e an d it s implication s fo r  languag e 
acquisition .  I  focu s first  o n h o w sensitivit y t o 
globa l  aspect s o f  nativ e languag e soim d pattern s 
develops .  The n I  presen t  evidenc e regardin g 
sensitivit y t o mor e fine-grained  aspect s o f  th e 
soun d structiu- e o f  th e nativ e language .  Finally ,  I 
sugges t  som e way s i n whic h informatio n abou t 
globa l  an d fine-graine d propertie s o f  nativ e 
languag e soun d structur e m a y interac t  t o promot e 
th e acquisitio n o f  informatio n abou t  othe r  level s 
of  linguisti c organization . 

G l o b a l  Proper t ie s 

At the grossest level, one could ask about when 
infant s develo p th e capacit y t o distinguis h 
utterance s i n th e languag e tha t  the y ar e learnin g 
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fro m one s i n anothe r  language .  Suc h a  capacit y 
woul d prov e t o b e especiall y importan t  fo r 
infant s growin g u p i n multi-lingua l  societies . 
Withou t  som e rudimentar y capacit y t o separat e 
utterance s i n on e languag e fro m another ,  th e tas k 
of  discoverin g th e underlyin g grammatica l 
organizatio n o f  a  languag e woul d b e virtuall y 
impossible .  Th e generalization s tha t  on e migh t 
extrac t  fro m a  se t  o f  utterance s fro m severa l 
differen t  language s woul d no t  necessaril y  b e 
revealin g abou t  th e organizatio n underlyin g an y 
of  th e particula r  languages .  Mehle r  e t  al .  (1988 ) 
demonstrate d tha t  eve n newbor n infant s 
apparentl y hav e som e capacit y t o distinguis h 
utterance s i n on e languag e fro m thos e i n another . 
Specifically ,  the y foun d tha t  Frenc h newborn s 
gav e evidenc e o f  distinguishin g utterance s i n 
Frenc h fro m one s i n Russian .  O n e o f  th e 
remarkabl e aspect s o f  thes e result s wa s th e fac t 
tha t  th e infant s wer e expose d t o a  wid e variet y o f 
differen t  utterances .  Thus ,  i t  appear s tha t  th e 
infant s wer e extractin g som e genera l  propertie s 
tha t  hol d acros s utterance s withi n a  particula r 
language .  Moreover ,  th e sam e patter n o f  result s 
obtaine d eve n w h e n th e speec h sample s wer e 
low-pas s rUtere d a t  40 0 H z ,  suggestin g tha t  th e 
infant s m a y hav e b e respondin g t o prosodi c 
difference s (i.e. ,  rhythm ,  stress ,  an d intonation ) 
betwee n th e tw o languages . 

Give n som e indicatio n tha t  infant s ar e sensitiv e 
t o prosodi c difference s whic h coul d serv e t o 
distinguis h utterance s i n on e languag e fro m 
another ,  on e ca n begi n t o investigat e wha t 
informatio n the y ar e abl e t o extrac t  abou t  th e 
prosodi c organizatio n o f  thei r  nativ e language .  I n 
particular ,  ar e the y sensitiv e t o an y sor t  o f 
prosodi c markin g o f  importan t  hnguisti c unit s i n 
th e speec h stream ? I n othe r  words ,  coul d th e 
infan t  us e informatio n availabl e i n th e speec h 
signa l  a s a  steppin g ston e t o learnin g abou t  th e 
grammatica l  propertie s o f  th e language ? O n e 
w ay i n whic h prosodi c informatio n coul d b e 
helpfu l  i n thi s proces s i s b y markin g 
linguisticall y relevan t  processin g units ,  suc h a s 
clause s an d phrases .  Th e languag e learne r  need s 
t o b e abl e t o recove r  suc h structure s i n orde r  t o 
wor k ou t  th e syntacti c organizatio n o f  th e 
language .  Withou t  som e sens e o f  whic h portion s 
of  th e speec h signa l  shoul d b e groupe d togethe r 
fo r  furthe r  analysis ,  th e learne r  woul d b e unabl e 
t o deriv e th e appropriat e generalization s abou t 
th e gramma r  o f  th e language .  Suc h woul d b e th e 
cas e i f  a  learne r  mistakenl y groupe d a  portio n o f 
on e claus e wit h a  portio n o f  a n entirel y differen t 
clause . 

Ther e ar e indication s fro m studie s wit h speec h 
directe d t o adult s (Lehiste ,  1973 ;  Nakatan i  & 
Schaffer ,  1978 ;  Pric e e t  al. ,  1991 ;  Scott ,  1982 ) 

and t o childre n (Bemstein-Ratner ,  1985 ;  Fisher , 

1991 ;  Ledere r  &  Kelly .  1991 )  tha t  importan t 
syntacti c unit s ar e ofte n marke d b y change s i n 
prosod y suc h a s change s i n pitc h contour , 
increase d syllabl e duration s an d pausing . 
Naturally ,  i n orde r  fo r  suc h informatio n t o b e 
valuabl e t o languag e learners ,  the y mus t  first 
hav e som e capacit y fo r  detectin g thes e kind s o f 
prosodi c change s i n th e speec h sU-eam .  Severa l 
year s ago ,  w e (Hirsh-Pase k e t  al. ,  1987 )  se t  ou t 
t o investigat e whethe r  infant s ar e sensitiv e t o 
prosodi c markin g o f  linguisticall y relevan t  unit s 
suc h a s clauses .  T o d o so ,  w e collecte d a  speec h 
corpu s fro m a  mothe r  talkin g t o he r  1 8 mont h ol d 
infant .  W e selecte d a  numbe r  o f  differen t 
sample s fro m th e corpu s an d modifie d the m t o 
creat e tw o differen t  version s o f  eac h sample .  Fo r 
one se t  o f  sample s (Coinciden t  versions )  w e 
inserte d a  serie s o f  1  se c silen t  pause s a t  th e 
boundar y betwee n tw o successiv e clauses .  Fo r 
th e othe r  version s o f  thes e sample s 
(Noncoinciden t  versions) ,  w e inserte d a n equa l 
number  o f  silen t  pause s bu t  a t  location s betwee n 
word s withi n a  clause .  W e reasone d tha t  i f 
infant s wer e sensitiv e t o prosodi c marker s o f 
claus e boundaries ,  the y migh t  find  th e passage s 
wit h th e pause s a t  th e claus e boundarie s 
preferabl e t o thos e wit h pause s a t  withi n claus e 
locations . 

Th e metho d tha t  w e use d wa s a  versio n o f  th e 
headtu m preferenc e procedur e (se e Hirsh-Pase k 
et  al. ,  198 7 fo r  a  detaile d description) .  Th e infan t 
was seate d o n a  caretaker' s la p i n th e middl e o f  a 
thre e side d enclosure .  O n th e sid e facin g th e 
infan t  wa s a  gree n ligh t  mounte d a t  ey e leve l 
whic h coul d b e flashed  t o attrac t  th e infant' s 
attentio n t o center .  A  re d ligh t  wa s mounte d o n 
eac h o f  th e tw o side-panel s an d behin d eac h o f 
thes e light s wa s a  smal l  loudspeaker .  A n 
observe r  sa t  behin d th e cente r  pane l  an d 
observe d th e infan t  throug h a  smal l  hol e i n th e 
panel .  Sh e hel d a  respons e bo x whic h ha d a 
serie s o f  button s whic h wer e use d t o initiat e an d 
terminat e tes t  trial s an d t o indicat e whe n th e 
infan t  wa s oriente d i n th e directio n o f  th e re d 
ligh t  o n th e sid e panel .  Th e respons e bo x wa s 
tethere d t o a  P D P 11/7 3 compute r  whic h selecte d 
th e appropriat e speec h sampl e fo r  a  give n trial , 
playe d th e sample s out ,  an d recorde d th e 
duratio n o f  th e infant' s lookin g tim e i n th e 
directio n o f  th e flashing  sid e pane l  light .  A t  th e 
star t  o f  a n experimenta l  trial ,  th e gree n ligh t  a t 
th e cente r  pane l  bega n t o flash.  W h e n th e 
observe r  wa s satisfie d tha t  th e infan t  wa s facin g 
midline ,  sh e presse d a  butto n o n th e respons e 
bo x whic h turne d of f  th e gree n ligh t  an d cause d 
on e o f  th e tw o re d sid e pane l  light s t o begi n 
flashing.  W h e n th e infan t  oriente d i n th e 
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directio n o f  th e sid e light ,  th e observe r  presse d 
anothe r  butto n whic h initiate d th e speec h sampl e 
and bega n timin g th e infant' s lookin g time . 
Whenever  th e infan t  looke d away ,  th e observe r 
presse d anothe r  butto n whic h stop[>e d th e timer , 
and i f  th e infan t  looke d awa y fo r  mor e tha n 2 
sec. ,  terminate d th e trial .  I f  th e infan t  looke d 
away fo r  les s tha n 2  sec .  an d the n looke d bac k a t 
th e light ,  th e time r  wa s re-starte d an d th e tria l 
continue d eithe r  unti l  th e sampl e wa s complete d 
or  th e infan t  turne d awa y fo r  2  consecutiv e sec . 
Eac h infan t  hear d 6  Coinciden t  an d 6 
Noncoinciden t  sample s durin g th e tes t  phase . 

Our  result s indicate d tha t  9  mont h ol d 
Amer ica n infants '  listenin g time s t o th e 
Coinciden t  sample s wer e significantl y longe r 
tha n t o th e Noncoinciden t  samples .  I n 
subsequen t  studie s (Jusczyk ,  1989) ,  w e 
demonstrate d tha t  eve n infant s a s youn g a s 4  1/ 2 
month s o f  ag e listene d significantl y longe r  t o th e 
Coinciden t  samples .  W e als o explore d whethe r 
th e prosodi c informatio n alon e wa s sufficien t  t o 
produc e th e longe r  listenin g time s t o th e 
Coinciden t  samples .  Fo r  thi s purpose ,  w e low -
pas s filtered  th e Coinciden t  an d Noncoinciden t 
sample s a t  40 0 H z t o eliminat e mos t  o f  th e 
availabl e phoneti c informatio n i n th e samples . 
Si x mont h ol d infant s expose d t o thes e low-pas s 
filtere d sample s displaye d th e sam e listenin g 
preference s fo r  th e Coinciden t  versions .  Thes e 
result s sugges t  tha t  attentio n t o prosodi c marker s 
of  clausa l  unit s coul d hel p infant s t o segmen t  th e 
speec h strea m i n a  hnguisticall y relevan t  manner . 

Ther e ar e indication s tha t  th e kind s o f  prosodi c 
change s tha t  occu r  a t  claus e boundarie s i n 
English ,  als o occu r  fo r  m a n y othe r  language s 
(Cruttenden ,  1986) .  Hence ,  i t  ma y b e tha t  infant s 
ar e respondin g t o th e Coinciden t  version s o f  th e 
samples ,  no t  becaus e the y hav e picke d u p 
somethin g specifi c  t o EngUs h prosodi c structure . 
Radier ,  thei r  responsivenes s t o thes e type s o f 
prosodi c change s m a y reflec t  mor e genera l 
processin g o f  th e input .  S o m e suppor t  fo r  th e 
latte r  vie w come s fro m othe r  studie s tha t  w e 
hav e conducted .  First ,  4  1/ 2 mont h ol d America n 
infant s als o listene d significantl y longe r  t o 
Coinciden t  version s o f  sample s i n a n unfamilia r 
languag e (Polish )  tha n the y di d t o Noncoinciden t 
version s (Jusczyk ,  1989) .  Second ,  studie s wit h 
musica l  stimul i  (Mozar t  minuets )  indicat e tha t  4 
1/ 2 mont h old s liste n significantl y longe r  t o 
sample s wit h pause s inserte d a t  musica l  phras e 
boundarie s tha n the y d o t o sample s wit h pause s 
inserte d i n th e middl e o f  musica l  phrase s 
(Jusczy k &  Krumhansl ,  1993 ;  Krumhans l  & 
Jusczyk ,  1990) .  Interestingl y enough ,  th e cu e 
tha t  appea r  t o signa l  musica l  phras e boundarie s 
fo r  infant s ar e a  declin e i n pitc h an d a 

lengthenin g o f  th e fina l  not e a t  th e musica l 
phras e boundary .  Thes e cue s paralle l  one s 
associate d wit h claus e boundarie s (i.e. ,  declin e i n 
pitc h an d clause-fina l  syllabl e lengthening) . 
Consequently ,  youn g infants '  sensitivit y t o 
prosodi c marker s o f  clausa l  unit s m a y b e a n 
aspec t  o f  a  mor e genera l  tendenc y associate d 
wit h auditor y even t  perception . 

Subc lausa l  unit s 

Although it is conceivable that infants may not 
nee d t o lear n abou t  th e particular s o f  prosodi c 
structur e i n orde r  t o detec t  clausa l  unit s i n thei r 
nativ e language ,  th e sam e canno t  b e sai d fo r 
subclausa l  units .  Th e organizatio n o f  unit s withi n 
clause s differ s considerabl y fro m languag e t o 
language .  I n language s lik e English ,  whic h us e 
wor d orde r  t o indicat e importan t  grammatica l 
relations ,  on e migh t  expec t  t o fin d som e prosodi c 
markin g o f  informatio n whic h occur s togethe r 
withi n th e sam e phrase .  However ,  cas e language s 
lik e Polis h us e affixe s t o mar k grammatica l 
relation s an d allo w m u c h freedo m i n orderin g 
word s withi n a  clause .  T w o word s withi n th e 
same coul d b e separate d b y word s fro m othe r 
phrases .  Thus ,  an y prosodi c markin g o f  phrasa l 
unit s i n Polis h woul d likel y loo k ver y differen t 
fro m tha t  whic h occur s i n English .  Fo r  thi s 
reason ,  on e woul d expec t  tha t  infant s nee d t o 
discove r  ho w an y prosodi c markin g o f  subclausa l 
unit s occur s i n thei r  nativ e language . 

Jusczy k e t  al .  (1992 )  investigate d w h e n 
America n infant s migh t  sho w sensitivit y t o 
prosodi c markin g o f  majo r  phrasa l  unit s (Subjec t 
Phrase ;  Predicat e Phrase )  i n English .  Onc e agai n 
the y modifie d speec h directe d t o a n 1 8 mont h ol d 
and inserte d 1  sec .  pause s eithe r  a t  (Coinciden t 
versions )  o r  withi n (Noncoinciden t  versions ) 
phrasa l  units .  A n exampl e o f  a  typica l  Coinciden t 
sampl e (wher e /  indicate s th e inserte d pause )  i s 
th e following : 

"Many different kinds of animals / live in the 
zoo .  Th e dangerou s wil d animal s /  sta y i n cages . 
S o me o f  th e animal s /  ar e friendl y an d lik e t o b e 
petted .  .. " 

The Noncoincident version of the same sample 
goes a s follows : 

"Many different kinds / of animals live in the 
zoo .  Th e dangerou s /  wil d animal s sta y i n cages . 
S o me /  o f  th e animal s ar e friendl y an d lik e t o b e 
petted... " 
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At  6  month s o f  age ,  th e infants '  Ustenin g time s 
t o th e Coinciden t  an d Noncoinciden t  version s di d 
not  diffe r  significantly .  However ,  b y 9  montli s  o f 
age ,  th e infant s ha d significantl y longe r  listenin g 
time s fo r  th e Coinciden t  version s o f  th e samples . 
Thus ,  i n contras t  t o th e result s observe d fo r 
clausa l  units ,  sensitivit y t o prosodi c marker s o f 
phrasa l  unit s i n Englis h doe s no t  appea r  t o 
develo p unti l  som e tim e betwee n 6  an d 9  month s 
of  age .  Jusczy k e t  al .  speculate d tha t  thi s i s 
becaus e infant s m a y requir e mor e familiarit y 
wit h nativ e languag e soun d structure s befor e 
the y ca n detec t  prosodi c markin g o f  phrasa l 
units .  I n an y case ,  th e result s o f  thi s stud y 
indicat e tha t  infant s ar e pickin g u p informatio n 
abou t  th e prosodi c organizatio n o f  thei r  nativ e 
languag e wel l  befor e thei r  first  birthday .  Jus t 
h o w fa r  th e infan t  ca n g o toward s acquirin g th e 
syntacti c structur e o f  th e languag e i s stil l  a n ope n 
question .  However ,  ther e ar e indication s tha t 
prosodi c organizatio n doe s no t  alway s lin e u p 
wit h syntacti c organizatio n (Beckma n & 
Edwards ,  1990 ;  G e e &  Grosjean ,  1983 ;  Morgan , 
Meier ,  &  Newport ,  1987) .  Discussio n o f  h o w 
infant s m a y b e abl e t o cop e wit h thes e sort s o f 
prosodic/syntacti c mismatche s wil l  b e take n u p 
i n th e final  sectio n o f  th e paper . 

G l o b a l  fea ture s a s o rgan i ze r s o f  th e 

i npu t 

The findings demonstrating that infants appear to 
be sensitiv e t o potentia l  prosodi c marker s o f 
grammatica l  unit s i n th e inpu t  ar e i n Un e wit h th e 
vie w know n a s prosodi c bootstrappin g (Gleitma n 
& Wanner ,  1982 ;  Morgan ,  1986 ;  Peters ,  1983) . 
Briefly ,  thi s vie w suggest s tha t  th e infan t  ma y b e 
abl e t o gai n acces s t o imp>ortan t  aspect s o f  th e 
syntacti c organizatio n o f  languag e b y attendin g 
t o prosodi c marker s i n th e speec h stream . 
However ,  i n orde r  fo r  a  prosodi c bootstrappin g 
accoun t  o f  languag e acquisitio n t o b e viabl e a t 
leas t  thre e condition s nee d t o hold .  First ,  ther e 
must  b e evidenc e fo r  acousti c marker s o f 
syntacti c unit s i n child-directe d speech .  Second , 
th e potentia l  prosodi c correlate s mus t  b e one s 
tha t  infant s ar e abl e t o detec t  i n th e speec h 
stream .  Third ,  ther e mus t  b e som e indicatio n tha t 
infant s actuall y rel y o n thes e correlate s i n 
organizin g th e input .  A s note d above ,  ther e i s 
evidenc e fo r  th e first  o f  thes e condition s 
(Bemstein-Ratner ,  1985 ;  Fisher ,  1991 ;  Ledere r 
& Kelly ,  1991 )  an d th e studie s jus t  reviewe d 
provid e som e indicatio n tha t  infant s ar e abl e t o 
detec t  suc h cue s i n th e input .  T o thi s point ,  1 
hav e no t  considere d an y evidenc e regardin g th e 
thir d condition .  Howeve r ,  a  recen t  stud y 

(Mandel ,  Jusczyk ,  &  Kemle r  Nelson ,  1993 )  ha s 
begu n t o tak e th e first  step s i n thi s direction . 

H o w migh t  i t  b e determine d whethe r  infant s 
actuall y d o mak e us e o f  prosodi c structur e i n 
organizin g th e speec h inpu t  tha t  the y hear ? I n 
othe r  word s d o thes e i»-osodi c marker s serv e an y 
psychologicall y rea l  functio n i n infants '  speec h 
processing ? Th e issu e her e i s aki n t o on e tha t 
was face d b y psycholinguist s i n th e earl y 1960' s 
w h en the y trie d t o convinc e skeptica l 
behaviorist s tha t  clausa l  an d phrasa l  unit s reall y 
do pla y som e rol e i n ho w adiilt s  proces s speech . 
O ne successfu l  procedur e wa s t o demonstrat e 
tha t  material s organize d int o linguisti c unit s wer e 
actuall y bette r  remembere d tha n arbitrar y 
grouping s o f  th e sam e material s (Epstein ,  1%1) . 
Mandel  e t  al .  decide d t o adop t  a  simila r  metho d 
i n thei r  stud y wit h infants .  Specifically ,  the y 
sough t  t o determin e whethe r  speec h informatio n 
i s bette r  remembere d b y infant s whe n i t  occur s i n 
th e contex t  o f  sententia l  prosod y a s oppose d t o a 
lis t  format .  Two-month-ol d infant s wer e teste d 
usin g th e Hig h Amplitud e Suckin g ( H A S ) 
measur e becaus e thi s procedur e ha d bee n use d 
effectivel y i n th e pas t  t o investigat e infants ' 
m e m o ry fo r  speec h (Jusczy k e t  al. ,  1992) . 
Mandel  e t  al .  hypothesize d tha t  i f  prosod y help s 
infant s i n organizin g th e inpu t  durin g on-lin e 
processing ,  the n memor y fo r  word s shoul d b e 
bette r  i n a  sententia l  contex t  tha n i n a  list .  Th e 
sententia l  material s fo r  th e experimen t  include d 3 
sentence s whic h wer e recorde d a s par t  o f  a  grou p 
of  3 0 sentences .  Th e lis t  material s include d th e 
same sequence s o f  word s i n th e sam e order . 
Thes e wer e recorde d a s par t  o f  a  longe r  lis t  o f  7 5 
unrelate d words .  Hal f  o f  th e infant s i n di e smd y 
hear d th e sentences ,  an d th e othe r  hal f  hear d th e 
lists .  Th e overal l  duration s o f  th e lis t  sequence s 
wer e equate d t o th e comparabl e sentences . 
Durin g th e preshif t  phas e o f  th e experimen t  th e 
infan t  hear d eithe r  a  singl e sentenc e o r  lis t 
sequenc e (e.g.. ,  'Th e ra t  chase d whit e mice") . 
W h en th e infant' s suckin g respons e habituate d t o 
thi s stimulus ,  th e preshif t  phas e ende d an d wa s 
followe d b y a  two-minut e silen t  interva l  i n whic h 
a serie s o f  colorfu l  slide s wer e presented .  The n 
th e postshif t  phas e began .  Th e infant s hear d 
eithe r  th e sam e stimulu s a s i n th e preshif t  phas e 
(Control) ,  on e tha t  differe d b y a  singl e wor d ( 1 
Phoneti c Chang e e.g. ,  'Th e ca t  chase d whit e 
mice") ,  o r  on e tha t  differe d b y tw o word s ( 2 
Phoneti c Change s e.g. ,  'Th e ca t  race d whit e 
mice") .  Th e result s indicate d tha t  no t  onl y wer e 
infant s mor e likel y t o increas e thei r  suckin g i n 
respons e t o change s involvin g tw o word s rathe r 
tha n one ,  bu t  als o tha t  performanc e wa s 
significantl y bette r  fo r  th e sententia l  material s 
tha n fo r  th e lists .  Thus ,  th e result s indicat e tha t 
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eve n 2-month-old s ar e abl e t o benefi t  fro m th e 
organizatio n offere d b y sententia l  prosod y i n 
rememberin g sp)eec h information .  Thi s suggest s 
tha t  no t  onl y ar e infant s sensitiv e t o prosodi c 
marker s i n th e s[>eec h strea m bu t  tha t  thes e ma y 
pla y a  rol e i n h o w infant s remembe r  speec h 

Of  course ,  th e ful l  exten t  o f  th e infant' s abilit y 
t o us e prosodi c informatio n i n organizin g th e 
inpu t  i s ye t  t o b e determined .  I n particular ,  i t 
woul d b e usefu l  t o obtai n informatio n regardin g 
th e effectivenes s o f  sub-clausa l  units . 
Unfortunately ,  sinc e th e availabl e dat a sugges t 
tha t  sensitivit y t o prosodi c markin g o f  suc h unit s 
doe s no t  develo p unti l  aroun d 9  month s o f  age , 
n e w procedure s wil l  hav e t o b e use d t o 
investigat e thi s matter . 

F ine-gra ine d Propert ie s 

Many of the most striking differences that we 
observ e amon g th e soun d pattern s o f  differen t 
language s hav e t o d o wit h th e natur e o f  thei r 
phoneti c segment s an d syllabl e structiu-e s an d 
h o w thes e ar e organize d int o word s i n th e 
language .  A s note d a t  th e outset ,  soo n afte r  birt h 
infant s demonstrat e th e capacit y t o discriminat e 
m a ny subtl e difference s amon g speec h sounds . 
Stil l  on e ca n as k abou t  whe n thes e capacitie s ar e 
use d t o provid e infant s wit h informatio n abou t 
th e presenc e an d organizatio n o f  th e mor e fine-
graine d propertie s o f  nativ e languag e soun d 
patterns .  Indeed ,  ther e ar e indication s tha t  th e us e 
of  informatio n abou t  wor d stres s pattern s (Cutle r 
& Carter .  1987 ;  Cude r  &  Norris ,  1988 )  an d 
orderin g constraint s o n phoneti c segment s 
(Church ,  1987 )  coul d provid e th e listene r  wit h 
usefu l  informatio n abou t  wor d boundarie s i n th e 
speec h stream . 

Detect in g regularitie s i n w o r d stres s 

Certainly, one of the important tasks facing the 
languag e learne r  i s t o identif y th e boundarie s 
betwee n distinc t  word s i n th e input .  W e kno w 
tha t  i n fluent  speec h thes e boundarie s ar e ofte n 
obscure d an d tha t  thi s present s rea l  problem s fo r 
machin e recognitio n o f  word s (Klatt ,  1980 ) 
Recently ,  Cutle r  an d he r  colleague s (Cutle r  & 
Butteri'ield ,  1992 ;  CuUe r  &  Carter ,  1987 ;  CuUe r 
& Norris ,  1988 )  ha s pu t  fort h a n intriguin g 
suggestio n a s t o h o w Englis h listener s migh t 
cop e wit h th e proble m o f  isolatin g word s i n th e 
speec h stream .  Cutle r  note d tha t  i n 
conversationa l  speech ,  th e overwhelmin g 
majorit y o f  word s ar e eithe r  monosyllable s o r 
multisyllabi c word s whic h begi n wit h a  stron g 

syllable .  O n th e basi s o f  thi s finding ,  sh e 
propose s tha t  Englis h listener s coul d m a k e a 
plausibl e first  pas s a t  segmentin g th e inpu t  int o 
word s b y simpl y finding  th e stron g syllable s an d 
assumin g tha i  eac h begin s a  ne w word . 

Coul d Englis h languag e learner s benefi t  fro m 
a simila r  strategy ? Interestingl y enough ,  a  recen t 
stud y suggest s tha t  th e tendencie s whic h Cude r 
observe d i n he r  adul t  corpu s ar e i f  anythin g 
exaggerate d i n speec h directe d t o childre n (Kell y 
& Martin ,  i n press) .  Naturally ,  th e onl y wa y tha t 
childre n coul d benefi t  fro m thi s fac t  regardin g 
wor d stres s i n conversationa l  speec h i s i f  the y 
first  detecte d Uia t  ther e i s a  predominan t  patter n 
i n th e input .  S o th e first  questio n t o b e addresse d 
i s whe n ,  i f  a t  all ,  d o Englis h learnin g infant s 
become sensitiv e t o th e predominan t  stres s 
patter n o f  Englis h words ? Jusczyk .  Cutle r  an d 
Redanz (1993 )  addresse d thi s issu e b y presentin g 
America n infant s wit h list s o f  bi-syllabi c &igUs h 
word s Uia t  eithe r  followe d (i.e. ,  strong/weak )  o r 
di d no t  follo w (i.e. .  weak/strong )  th e 
predominan t  stres s pattern .  Th e infant s wer e 
teste d usin g th e headtu m preferenc e paradigm . 
On a  give n tes t  tria l  th e infan t  hear d a  lis t  o f 
bisyllabi c low-frequency  Englis h word s whic h 
had th e sam e stres s pattern .  O n 6  trials ,  th e 
word s ha d a  strong/wea k patter n an d o n th e othe r 
6,  the y ha d a  weak/stron g pattern .  W h e n 6  mont h 
old s wer e tested ,  the y showe d n o differenc e i n 
h o w lon g the y listene d t o eac h typ e o f  list . 
However ,  whe n 9  mont h old s wer e teste d o n th e 
same lists ,  the y listene d significand y longe r  t o 
th e Ust s o f  strong/wea k words .  Moreover ,  whe n 
di e list s wer e low-pas s filtered,  th e 9  mont h old s 
continue d t o favo r  th e strong/wea k patterns , 
whic h suggest s tha t  the y ar e no t  simpl y 
respondin g t o th e word s o n th e basi s o f  som e 
phoneti c properties .  Rather ,  i t  look s a s though , 
some tim e betwee n 6  an d 9  month s o f  age , 
sensitivit y t o th e predominan t  stres s patter n o f 
Englis h word s i s developin g i n America n infants . 

Sensitivit y t o plionotacti c constraint s 

One important way in which languages differ is 
i n term s o f  whic h elementar y sound s an d 
combination s o f  sound s tha t  the y us e t o creat e 
words .  Thus ,  ou t  o f  th e se t  o f  al l  possibl e 
phoneti c segment s tha t  ca n appea r  i n h u m a n 
languages ,  th e word s o f  a  particula r  languag e ar e 
draw n fro m onl y a  selecte d subset .  Thus ,  Englis h 
lack s th e vowe l  [y ]  whic h appear s i n Frenc h 
word s suc h a s "tu" ,  an d Frenc h lack s th e soim d 
[6 ]  whic h appear s i n Englis h word s suc h a s 
"thin" .  Bu t  language s als o diffe r  i n anothe r 
importan t  way .  namely ,  i n th e wa y i n whic h the y 
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orde r  th e segment s tha t  the y d o us e i n formin g 
word s (i.e. ,  thei r  phonotacli c  constraints) .  So , 
althoug h bot h Englis h an d Polis h contai n th e 
segment s [b ,  d ,  k ,  tj ,  the y diffe r  i n whethe r  thes e 
ca n b e combine d a t  th e onse t  o f  words .  Polis h 
allow s sequence s suc h a s "kto "  iui d "dba" ,  bu t  i n 
Einglis h suc h sequence s coul d onl y occu r  acros s 
a syllabl e boimdar y a s i n "blacktop "  o r  "redbird" . 
Give n tha t  on e o f  th e importan t  task s facin g th e 
languag e learne r  i s t o buil d u p a  vocabular y o r 
lexico n i n th e nativ e language .  W e ca n begi n t o 
as k abou t  whe n th e infan t  begin s t o recogniz e 
whethe r  a  sequenc e o f  soimd s coul d b e a  possibl e 
wor d i n hi s o r  he r  nativ e language . 

T o addres s thi s question ,  Jusczyk , 
Friederici.Wessels ,  Svenkerud ,  an d Jusczyk . 
(1993 )  teste d infant s o n Ust s o f  unfamiha r  words , 
eithe r  fro m thei r  nativ e languag e o r  fro m a 
foreig n language .  A  bilingua l  Dutch/Englis h 
talke r  wa s use d t o recor d th e stimulu s materials . 
Thes e tw o language s wer e chose n becaus e the y 
hav e ver y simila r  prosodi c structures ,  bu t  diffe r 
i n term s o f  whic h phone s the y us e an d th e 
ordering s o f  phoneti c segment s whic h the y 
f>ermit .  Fo r  example ,  Dutc h doe s no t  allo w th e 
vowe l  tha t  appear s i n Englis h word s lik e "few" . 
Englis h doe s no t  contai n word s tha t  begi n wit h 
th e soun d a t  th e beginnin g o f  th e Dutc h wor d 
"gouda" .  Dutch ,  bu t  no t  English ,  allow s 
sequence s lik e [kn ]  an d [zw ]  t o begi n syllables . 
Englis h ,  bu t  no t  Dutch ,  permit s segment s lik e 
[d ]  o r  [b ]  t o en d syllables . 

Th e headtu m preferenc e procedur e wa s use d 
t o tes t  th e infant s o n 6  Dutc h an d 6  Enghs h list s 
of  words .  Jusczy k e t  al .  foun d tha t  a t  6  months . 
America n infant s di d no t  liste n significand y 
longe r  t o eithe r  list .  However ,  a t  9  month s o f 
age ,  America n infant s listene d significantl y 
longe r  t o th e &ighs h lists .  T o determin e whethe r 
th e infant s migh t  b e respondin g o n th e basi s o f 
prosodi c (rathe r  tha n phoneti c o r  phonotactic ) 
differences ,  th e list s wer e low-pas s filtered . 
Withou t  acces s t o th e phoneti c an d phonotacti c 
information ,  th e infant s showe d n o tendenc y t o 
liste n significantl y longe r  t o th e nativ e languag e 
lists .  I n anothe r  experiment ,  Jusczy k e t  al . 
investigate d whethe r  violation s o f  nativ e 
langiiag e phonotacti c constraint s alon e migh t 
influenc e infant s t o liste n longe r  t o nativ e 
languag e wor d lists .  Thi s time ,  Dutc h 9  mont h 
old s wer e teste d alon g wit h America n 9  mont h 
olds .  T h e result s indicate d tha t  eac h grou p 
listene d longe r  t o th e list s i n thei r  o w n nativ e 
language .  Hence ,  ther e doe s appea r  t o b e som e 
indicatio n her e that ,  b y 9  month s o f  age ,  infant s 
hav e picke d u p som e informatio n abou t  th e kind s 

of  phoneti c sequence s whic h ca n appea r  i n word s 

i n th e huiguag e tha t  the y ar e acquiring. ^ 
Ther e ar e als o som e indication s tha t  th e 

developin g sensitivit y t o phonotacti c pattern s o f 
th e nativ e languag e m a y g o wel l  beyon d wha t  i s 
neede d t o distinguis h nativ e fro m foreig n 
languag e patterns .  I n particular ,  recen t  researc h 
(Jusczyk ,  Charles-Luce ,  &  Luce ,  i n preparation ) 
suggest s tha t  infant s ma y b e sensitiv e t o th e 
frequenc y wit h whic h certai n phonotacti c 
sequence s occu r  i n nativ e languag e words .  I n thi s 
case ,  al l  o f  th e phonotacti c sequence s presente d 
t o infant s wer e permissibl e i n Englis h words . 
However ,  som e o f  th e sequence s occu r  wit h 
grea t  regularit y withi n Englis h words ,  an d othe r 
sequence s ar e onl y infrequentl y observed . 
Informatio n abou t  th e prevalenc e o f  suc h 
sequence s i n th e inpu t  coul d hav e importan t 
implication s fo r  structurin g th e lexico n t o 
facilitat e wor d recognition . 

I n orde r  t o investigat e whethe r  infant s ar e 
sensitiv e t o th e distributio n o f  suc h sequence s i n 
speec h input ,  Jusczy k e t  al .  prepare d list s o f 
C VC items .  Si x o f  th e list s wer e compose d o f 
item s whos e phoneti c sequence s occu r  wit h hig h 
frequenc y i n English ;  th e othe r  6  hst s containe d 
item s wit h sequence s tha t  appea r  wit h lo w 
frequenc y i n Englis h words .  Onc e again ,  6 
mont h ol d infant s di d no t  liste n t o on e typ e o f  lis t 
significantl y longe r  tha n t o th e other .  However , 
when th e sam e infant s wer e teste d a t  9  month s o f 
age ,  the y ha d significantl y longe r  hstenin g time s 
fo r  th e list s embodyin g th e item s wit h th e hig h 
frequenc y phonotacti c patterns . 

Th e result s o f  thes e studie s sugges t  tha t 
infant s ar e no t  onl y learnin g abou t  th e fine -
graine d structur e o f  nativ e languag e wor d 
patterns ,  bu t  tha t  the y ar e remarkabl y sensitiv e t o 
th e distributio n o f  thes e pattern s i n th e input . 
Sensitivit y t o thes e aspect s o f  th e inpu t  m a y hav e 
importan t  implication s bot h fo r  h o w th e lexico n 
becomes organize d an d fo r  th e developmen t  o f 
th e recognitio n o f  word s i n fluent  speech .  Thi s 
genera l  issu e i s discusse d elsewher e i n 
considerabl e detai l  (Jusczyk ,  1992 ;  Jusczyk , 
1993) . 

^ This study also produced some indication that 
when ther e ar e marke d prosodi c difference s 
betwee n nativ e an d foreig n languag e words ,  the n 
sensitivit y t o th e nativ e languag e pattern s m a y 
develo p a s youn g a s 6  month s o f  age . 
Specifically ,  America n infant s displaye d 
significan t  preference s fo r  Englis h wor d list s 
ove r  Norwegia n wor d lists .  Th e prosodi c 
structur e o f  Norwegia n word s i s differ s fro m 
Englis h i n a  numbe r  o f  way s (se e Jusczy k e t  al. , 
199 3 fo r  furthe r  details) . 
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Discover in g w o r d s i n th e inpu t 

The fact that infants between 6 and 9 months of 
age appea r  t o b e acquirin g considerabl e 
informatio n abou t  nativ e languag e soun d pjittern s 
lead s on e t o as k abou t  whe n the y begi n t o 
recogniz e word s i n fluen t  speech .  Certainly , 
ther e ar e report s tha t  infant s begi n 
comprehendin g som e word s a t  aroim d 9  month s 
of  ag e (Huttenlocher .  1974) . 

H o w migh t  infant s begi n t o lear n t o recogniz e 
word s i n th e speec h stream .  O n e possibilit y  i s 
tha t  the y firs t  lear n t o identif y word s hear d i n 
isolatio n an d the n matc h thei r  representation s o f 
thes e word s t o pattern s hear d i n fluen t  speec h 
(Suomi ,  1993) .  However ,  ther e ar e som e 
problem s wit h thi s approach .  First ,  th e acousti c 
characteristic s o f  a  wor d spoke n i n sententia l 
contex t  m a y diffe r  considerabl y fro m on e spoke n 
i n isolatio n (Klatt ,  1980) .  Second ,  certai n soim d 
pattern s associate d wit h monosyllabi c word s 
(e.g. ,  "can" )  m a y occu r  a s part s o f  large r  word s 
(e.g .  ,  "candle" ,  "toucan" ,  "candidate" ,  etc. ) 
Third ,  som e word s i n th e language ,  suc h a s 
functio n words ,  ar e imhkel y t o eve r  b e hear d i n 
isolation .  Consequently ,  eve n i f  som e wor d 
learnin g doe s occu r  b y firs t  recognizin g th e 
soun d patter n o f  a  wor d i n isolation ,  ther e mus t 
als o b e othe r  route s t o learnin g words .  On e suc h 
alternativ e i s tha t  whe n childre n ar e taugh t  ne w 
word s i n sententia l  contexts ,  thes e item s ar e 
place d i n prominen t  position s i n th e utteranc e 
suc h a s a t  th e end s o f  sentence s (Woodwar d & 
Aslin ,  1990) . 

T o begi n t o explor e thes e issues ,  Jusczy k an d 
Asli n (Jusczy k &  Aslin ,  i n preparation )  modifie d 
th e headtu m preferenc e paradig m t o se e whethe r 
infant s w h o wer e familiarize d wit h a  particula r 
word ,  hear d i n isolation ,  woul d b e mor e likel y t o 
liste n t o sentence s containin g tha t  word .  Fou r 
differen t  monosyllabi c word s wer e chose n fo r 
th e stud y - -  "feet" ,  "bike" ,  "cup "  an d "dog" . 
Fiftee n repetition s o f  eac h wor d wer e recorde d 
and digitized .  I n addition ,  fou r  passages ,  eac h 
containin g 6  sentences ,  wer e recorded .  Fo r  a 
give n passage ,  th e sam e tes t  wor d appeare d i n 
al l  6  sentences .  Th e positio n o f  th e tes t  wor d 
withi n th e sentence s wa s varie d s o tha t  i t 
occurre d twic e a t  th e begiiming ,  middl e an d en d 
of  th e sentences .  A n exampl e o f  on e o f  th e 
passage s i s th e following : 

'The cup was bright and shiny. A clown drank 
fro m th e re d cup .  Th e othe r  on e picke d u p th e 
bi g cup .  Hi s cu p wa s fille d wit h milk .  M e g pu t 
her  cu p bac k o n th e table .  S o m e mil k fro m you r 
cu p spille d o n th e rug. " 

At  th e star t  o f  eac h experimenta l  session ,  7  1/ 2 
mont h ol d infant s wer e famiUarize d wit h tw o o f 
th e word s o n alternatin g trial s unti l  the y 
accumulate d 3 0 sec .  o f  listenin g tim e t o eac h 
word .  Hal f  o f  th e infant s wer e familiarize d wit h 
"cup "  an d "dog "  an d th e othe r  hal f  wer e 
familiarize d wit h "bike "  an d "feet" .  The n th e tes t 
phas e began .  Durin g thi s phase ,  eac h o f  th e fou r 
passage s wa s played .  Th e passage s wer e 
randoml y ordere d withi n a  bloc k o f  fou r 
passages .  Ther e wer e 4  suc h block s durin g th e 
tes t  phase .  Listenin g time s t o eac h o f  th e 
passage s wer e recorde d t o determin e whethe r 
infant s Ustene d longe r  t o th e passage s containin g 
th e familia r  targe t  words .  Th e result s indicate d 
tha t  th e passage s wit h th e familia r  targe t  word s 
had significantl y longe r  listenin g time s tha n th e 
ones wit h th e unfamilia r  targe t  words .  A t  eac h 
tes t  session ,  th e infants '  parent s complete d a 
questioimaire .  Th e questiotmair e aske d abou t  th e 
word s tha t  the y though t  thei r  infan t  "knew" ,  an d 
aske d th e parent s t o rat e th e likelihoo d tha t  th e 
infant s kne w th e familia r  o r  unfamilia r  targets . 
Ther e wa s n o indicatio n tha t  th e infant' s prio r 
knowledg e o f  th e word s playe d an y significan t 
rol e i n th e listenin g time s recorde d i n th e 
experiment .  No r  wa s ther e an y indication , 
irrespectiv e o f  th e initia l  familiarizatio n period , 
tha t  infant s foun d on e o f  th e passage s simpl y 
mor e interestin g t o liste n to .  O n th e basi s o f  thes e 
results ,  Jusczy k an d Asli n conclude d tha t 
exposur e t o th e targe t  word s i n isolatio n m a d e 
the m mor e Ukel y t o atten d t o passage s containin g 
thes e words .  Thus ,  7  1/ 2 mont h old s demonstrate 
some capacit y t o recogniz e a  wor d i n sententia l 
context s afte r  firs t  hearin g i t  i n isolation . 

Althoug h th e capacit y tha t  7  1/ 2 mont h old s 
displaye d i n goin g fro m isolate d word s t o word s 
i n sententia l  context s i s impressive ,  on e coul d 
argu e tha t  i t  i s  a  lo t  easie r  t o lear n word s thi s 
way tha n th e othe r  wa y around .  Tha t  is ,  th e tas k 
fo r  th e learne r  woul d see m t o b e considerabl y 
mor e difficul t  i f  sh e ha d t o lea m th e wor d firs t 
fro m sententia l  contexts .  T o investigat e thi s 
possibility ,  Jusczy k an d Asli n decide d t o 
famihariz e th e infant s wit h tw o o f  th e passage s 
firs t  an d the n se e whethe r  th e infant s woul d 
liste n longe r  t o th e targe t  word s tha t  appeare d i n 
these .  Durin g th e familiarizatio n phase ,  o n 
alternat e trials ,  th e infant s hear d tw o o f  th e 
passage s unti l  the y accumulate d 4 5 sec .  o f 
listenin g tim e t o each .  I n th e tes t  phase ,  th e 
stimul i  wer e th e repetition s o f  th e fou r  targe t 
word s produce d i n isolatio n (e.g. ,  "dog" ,  "dog" , 
"dog" ,  .. .  ,  "dog") .  Evidentl y th e infant s ha d 
some capacit y t o recogniz e di e repeate d wor d 
fro m th e passage s becaus e the y listene d 

55 



significantl y longe r  t o th e targe t  word s fro m 
thes e passages . 

Coul d i t  hav e bee n tha t  th e infant s wer e 
successfu l  beciius e th e targe t  word s wer e mor e 
strongl y emphasize d i n th e sentence s tha n th e 
surroundin g words ? Acousti c analyse s conducte d 
on th e passage s indicate d tha t  thi s wa s no t  th e 
case .  Th e targe t  word s wer e seldo m th e firs t  o r 
eve n secon d mos t  strongl y stresse d word s i n th e 
sentences .  I n fact ,  sometime s the y wer e eve n th e 
fourt h mos t  stresse d item s i n th e sentences . 

M a ny question s remai n abou t  bo w precisel y 
detaile d th e representation s ar e tha t  infant s 
develo p abou t  th e word s i n thi s situation . 
However ,  i t  doe s appea r  t o b e th e cas e that ,  b y 7 
1/ 2 months ,  infant s hav e som e rudimentar y 
capacit y t o detec t  th e occiurenc e o f  a  particula r 
wor d i n sententia l  contexts .  Tha t  wor d 
recognitio n processe s m a y begi n t o develo p a t 
thi s tim e seem s consisten t  wit h th e othe r 
development s takin g plac e i n learnin g abou t  flne-
graine d propertie s o f  nativ e languag e soun d 
patterns . 

H o w G l o b a l  a n d Fine-graine d 

Propert ie s M a y Interac t  D u r i n g 

L a n g u a g e Acquisit io n 

The picture to this point shows that infants are 
developin g sensitivit y t o man y aspect s o f  nativ e 
languag e soun d structur e durin g th e perio d 
betwee n 6  an d 9  month s o f  age .  I n additio n t o th e 
evidenc e presente d here ,  ther e ar e als o 
indication s tha t  infant s ar e developin g sensitivit y 
t o nativ e languag e vowe l  categorie s (Griese r  & 
Kuhl .  1989 ;  Kuhl .  1991 ;  Kuhl ,  Williams , 
Lacerda ,  Stevens ,  &  Lindblom ,  1992 ;  Werker , 
Lloyd ,  &  Pegg ,  1993) .  Moreover ,  th e perio d 
covere d b y th e growt h i n sensitivit y t o nativ e 
languag e soun d structur e als o seem s t o paralle l 
roughl y th e declin e i n sensitivit y t o certai n 
foreig n languag e speec h conu-ast s (Best ,  1991 ; 
Best  e t  al. ,  1990 ;  Best ,  McRoberts ,  &  Sithole , 
1988 ;  Polk a &  Werker ,  1991 ;  Werke r  & 
Lalonde ,  1988 ;  Werke r  &  Tees ,  1984) .  Thus ,  i t  i s 
clea r  tha t  durin g thi s tim e infant s ar e learnin g 
abou t  h o w soun d pattern s ar e structure d i n thei r 
nativ e language . 

Th e fac t  tha t  infant s displa y suc h sensitivit y 
t o th e distributio n o f  soun d pattern s i n th e inpu t 
raise s som e interestin g issue s abou t  th e rol e o f 
suc h informatio n i n languag e acquisition . 
Althoug h ther e hav e bee n som e attempt s t o 
accoun t  fo r  th e acquisitio n o f  grammatica l 
strucmre s i n term s o f  distributiona l  propertie s o f 
item s i n th e inpu t  t o th e chil d (Maratso s & 
Chalkley .  1981) ,  th e traditiona l  vie w hold s tha t 

th e inpu t  i s simpl y to o nois y an d ful l  o f  error s t o 
permi t  th e chil d t o deriv e th e correc t 
granunalica l  categorie s an d relation s (Chomsky , 
1965) .  However ,  give n th e recen t  finding s o n 
possibl e prosodi c marker s o f  grammatica l  unit s 
i n speec h directe d t o childre n an d th e dat a 
demonstratin g tha t  infant s appea r  t o b e sensitiv e 
t o suc h markers ,  h o w fa r  coul d prosodi c 
bootstrappin g tak e th e infan t  toward s workin g 
out  th e syntacti c organizatio n o f  th e nativ e 
language ? 

Ther e i s goo d reaso n t o believ e tha t  relianc e 
on prosodi c feature s o f  th e inpu t  wil l  onl y tak e 
th e infan t  s o fa r  i n discoverin g th e syntacti c 
organization .  First ,  prosodi c boundarie s d o no t 
alway s conespon d t o syntacti c boundarie s i n th e 
inpu t  (Hayes .  1989 ;  Nespo r  &  Vogel ,  1986 ; 
Selkirk ,  1981) .  Second ,  thes e kind s o f 
prosodic/syntacti c boundar y mismatche s eve n 
occu r  i n th e type s o f  sentence s likel y t o b e 
directe d t o childre n w h o ar e begiimin g t o acquir e 
language .  I n th e followin g tw o sentences ,  a 
typica l  talke r  i s likel y t o produc e a  prosodi c 
brea k betwee n th e subjec t  an d predicat e phras e 
i n th e firs t  case ,  bu t  no t  th e second .  A n y prosodi c 
brea k i n th e latte r  i s  mor e Ukel y t o com e betwee n 
th e ver b an d it s complemen t  (Fisher ,  1991) . 

(l)Hlen/threw the ball. 
(2 )  Sh e thre w /  th e ball . 

In fact, even 2 year olds are more likely to 
produc e a  prosodi c boundar y betwee n th e ver b 
and it s complemen t  i n sentence s lik e (2) .  Thi s i s 
becaus e a  weakl y stresse d pronou n subjec t  lik e 
"she "  tend s t o b e phonologicall y joine d t o a 
followin g stresse d verb .  I n case s lik e this ,  th e 
subjec t  an d ver b ten d t o for m a  prosodi c unit .  A s 
a result ,  ther e i s n o prosodi c markin g o f  th e 
syntacti c boundar y betwee n th e subjec t  an d 
predicat e i n sentence s lik e (2) . 

What ,  then ,  ca n w e mak e o f  th e dat a reporte d 
by Jusczy k e t  al .  (Jusczy k e t  al. ,  1992 )  indicatin g 
tha t  infant s listene d significantl y longe r  t o 
passage s wit h pause s inserte d betwee n th e 
subjec t  an d predicat e phrases ? I t  turn s ou t  tha t 
onl y abou t  1 5 % o f  th e spontaneou s speec h 
sample s use d b y Jusczy k e t  al .  containe d 
mismatche s o f  th e sor t  foun d i n (2) .  Becaus e 
thes e item s wer e disperse d throughou t  th e speec h 
samples ,  i t  wa s no t  possibl e t o determin e jus t 
ho w infant s responde d t o them .  Fo r  thi s reason , 
Gerken .  Jusczyk .  an d Mande l  (submitted ) 
designe d a  ne w se t  o f  stimulu s material s whic h 
allowe d fo r  a  direc t  compariso n o f  structure s Uk e 
thos e i n (1 )  an d (2) .  Hal f  o f  th e infant s bear d 
pair s o f  sentence s wit h lexica l  nou n phras e 
subject s lik e sentenc e (1) .  Coinciden t  version s o f 
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thes e sentence s wer e prepare d b y insertin g a  1 
sec .  paus e betwee n th e Subjec t  an d Predicat e 
phrases .  Noncoinciden t  version s o f  th e sam e 
sentence s ha d pause s inserte d betwee n th e ver b 
and it s complement .  Th e othe r  hal f  o f  th e infant s 
hear d Coinciden t  an d Noncoinciden t  vcrsion. s o f 
sentence s wit h pronou n subject s lik e (2 )  whic h 
wer e prepare d i n analogou s fashion .  Nin e moot h 
old s w h o hear d th e sentence s wit h th e lexica l 
nou n phras e subject s behave d exactl y lik e th e 
infant s i n th e Jusczy k e t  al .  stud y -  i.e. ,  the y 
listene d signincantl y longe r  t o th e Coinciden t 
version s o f  th e samples .  I n contrast ,  9  mont h old s 
expose d t o th e sentence s wit h pronou n subject s 
di d no t  sho w a  significan t  preferenc e fo r  eithe r 
th e Coinciden t  o r  Noncoinciden t  versions .  Th e 
patter n o f  respondin g i n thi s cas e wa s consisten t 
wit h th e behavio r  o f  th e talke r  w h o ha d produce d 
thes e samples .  Sh e typicall y produce d th e 
pronou n sentence s withou t  an y sentence-interna l 
prosodi c boundar y cues . 

H o w,  then ,  d o infant s lear n t o extrac t 
informatio n abou t  th e syntacti c structur e o f 
sentence s lik e (2) ? O n e possibilit y  i s  tha t  the y 
hav e acces s t o situation s i n whic h pronoun s lik e 
"she "  ar e prosodicall y marke d a s include d i n 
unit s separat e fro m th e predicate .  O f  course ,  fo r 
thi s informatio n t o b e useful ,  th e infant s woul d 
hav e t o b e capabl e o f  recognizin g a  pronou n lik e 
"she "  w h e n i t  occur s i n differen t  sententia l 
contexts .  T h e recen t  finding s b y Jusczy k an d 
Asli n (i n preparation )  showin g tha t  7  1/ 2 mont h 
old s d o detec t  familia r  word s i n sententia l 
context s suggest s tha t  the y m a y b e abl e t o dra w 
on informatio n regardin g th e appearanc e o f  a 
particula r  wor d i n differen t  contexts .  Th e nex t 
questio n i s whethe r  th e appropriat e context s i n 
whic h th e pronou n an d ver b belon g t o differen t 
prosodi c unit s actuall y occur s i n th e kin d o f 
speec h directe d t o children .  I n fact .  Yes-n o 
question s (e.g. ,  "Di d sh e /  thro w th e ball?" ) 
provid e jus t  suc h a  context .  I n thes e cases ,  ther e 
i s a  tendenc y fo r  th e pronou n an d auxiliar y t o 
for m a  prosodi c grou p whic h i s separat e fro m th e 
Predicat e phrase .  W h e n Gerke n e t  al .  teste d 9 
mont h old s o n material s lik e these ,  the y foun d 
tha t  infant s listene d significantl y longe r  t o 
passage s i n whic h a  paus e wa s inserte d betwee n 
th e Subjec t  an d Predicat e phrases . 

Th e poin t  t o b e mad e her e i s tha t  eve n whe n 
th e prosodi c unit s d o no t  matc h th e syntacti c 
organizatio n o f  th e utterances ,  infant s m a y b e 
abl e t o dra w upo n othe r  informatio n tha t  the y 
hav e picke d u p abou t  nativ e languag e soun d 
pattern s t o hel p resolv e potentia l  conflicts . 
Learnin g t o recogniz e word s i n differen t  context s 
i s on e suc h sourc e o f  information .  Furthermore , 
ther e i s n o reaso n w h y thes e additiona l  source s 

of  informatio n mus t  necessaril y  b e limite d t o th e 
soun d propertie s o f  th e nativ e language . 
Informatio n gaine d abou t  th e semanti c an d 
syntacti c propertie s o f  th e languag e coul d als o b e 
brough t  t o bea r  i n resolvin g suc h mismatches . 

Th e solutio n jus t  offere d abou t  h o w suc h 
conflict s m a y b e resolve d doe s assum e tha t 
infant s ar e sensitiv e t o paraphrase s an d othe r  re -
organization s o f  word s tha t  occu r  i n utterance s i n 
th e input .  W e kno w tha t  paraphrase s ar e ofte n 
c o m m on i n parenta l  dialogue s wit h children ,  bu t 
what  evidenc e i s ther e tha t  infant s m a y atten d t o 
these ? Preliminar y findings  fro m a  stud y whic h I 
a m conductin g i n collaboratio n wit h L o u A n n 
Gerke n an d Debora h Kemle r  Nelso n suggest s 
tha t  infants '  attentio n m a y b e draw n t o suc h 
recombination s o f  words .  Usin g th e headtu m 
preferenc e procedure ,  w e familiarize d 9  mont h 
old s wit h pair s o f  sentence s whic h ha d eithe r  th e 
same syntacti c structure ,  suc h a s (3 )  an d (4 )  o r 
differen t  syntacti c structures ,  suc h a s (4 )  an d (5) . 

(3) The farmer's wife saw the devout man in 
church . 

(4 )  Th e bu s drive r  hear d th e bi g truc k o n th e 
curb . 

(5)Th e fanner' s wif e sa w tha t  th e brow n cow -
escaped . 

During die test phase, the infants heard the 
origina l  version s o f  th e sentence s plu s tw o ne w 
sentences .  Fo r  hal f  o f  th e infants ,  th e n e w 
sentence s ha d th e structur e o f  (4 )  bu t  wer e 
compose d o f  entirel y differen t  lexica l  items .  Fo r 
th e othe r  hal f  o f  th e infants ,  th e ne w sentence s 
consiste d o f  recombination s o f  word s fro m th e 
familia r  sentence s (e.g. ,  'Th e bu s drive r  sa w tha t 
th e brow n co w escaped") .  Th e interestin g finding 
tha t  emerge d wa s tha t  th e longes t  listenin g time s 
occurre d fo r  th e conditio n i n whic h th e familia r 
word s wer e recombine d acros s sentence s wit h 
differen t  syntacti c structures .  Althoug h w e ar e 
currenU y followin g u p thi s experimen t  b y usin g 
ne w material s wit h a  differen t  kin d o f  syntacti c 
contrast ,  thes e first  result s appea r  t o indicat e tha t 
9 mont h old s ar e attentiv e t o rearrangement s o f 
th e sam e word s int o differen t  sentenc e structures . 
Shoul d thi s patter n prov e replicabl e i n 
subsequen t  experiments ,  i t  woul d provid e 
suppor t  fo r  th e notio n tha t  attentio n t o th e 
distributio n o f  informatio n withi n utterance s m a y 
hel p th e infan t  t o g o beyon d prosodi c 
organizatio n toward s syntacti c organization . 

I n conclusion ,  ther e i s evidenc e tha t  withi n 
th e first  yea r  o f  lif e infant s acquir e importan t 
informatio n abou t  th e soun d structur e o f  th e 
nativ e language .  No t  onl y ar e the y sensitiv e t o 
th e globa l  prosodi c organizatio n o f  th e input ,  bu t 

57 



the y als o appea r  t o pic k u p informatio n abou t  th e 
more fine-graine d feature s o f  nativ e languag e 
soun d pattern s relatin g t o it s phoneti c an d 
phonotacti c organization .  Th e earl y groundin g 
whic h infant s gai n wit h respec t  t o th e soun d 
structur e o f  th e languag e ma y als o hel p the m i n 
acquirin g informatio n abou t  othe r  level s o f 
linguisti c organization .  Jus t  ho w fa r  informatio n 
i n th e soun d structur e o f  th e inpu t  ca n bootstra p 
th e acquisitio n o f  othe r  level s remain s t o b e 
determined .  However ,  i t  seem s likel y tha t  th e 
developin g knowledg e o f  soun d structur e help s 
th e infan t  t o converg e o n th e grammatica l 
organizatio n o f  th e nativ e language . 

Reference s 

Aslin ,  R .  N. .  Pisoni ,  D .  B. ,  &  Jusczyk .  P .  W . 
(1983) .  Auditor y developmen t  an d speec h 
perceptio n i n infancy .  I n M .  M .  Hait h &  J .  J . 
Campos (Eds.) ,  Infanc y an d th e biolog y o f 
developmen t  (pp .  573-687) .  Ne w York : 
WUey. 

Beckman,  M. ,  &  Edwards .  J .  (1990) . 
Lengthenin g an d shortening s an d th e natur e 
of  prosodi c constituency .  I n J .  Kingsto n &  M . 
E.  Beckma n (Eds.) ,  Paper s i n laborator y 
phonolog y I :  Betwee n th e gramma r  an d 
physic s o f  speec h (pp .  .  (pp .  152-178).) . 
Cambridge :  Cambridg e Universit y Press . 

Bemstein-Ratner ,  N .  (1985) .  Cue s whic h mar k 
clause-boundarie s i n mother-chil d speech . 
Paper  presente d a t  ASH A Convention , 
November , 

Best ,  C .  T .  (1991) .  Phoneti c influence s o n th e 
peceptio n o f  non-nativ e speec h contrast s b y 
6- 8 an d 10-1 2 mont h olds .  Pape r  presente d a t 
Biennia l  meetin g o f  th e Societ y fo r  Researc h 
i n Chil d Development ,  April ,  Seatde ,  W A. 

Best ,  C .  T. ,  McRoberts .  G .  W. ,  Goodell ,  E. , 
Womer,  J. ,  Insabella ,  G. ,  Klatt ,  L. ,  Luke ,  S. , 
& Silver ,  J .  (1990) .  Infan t  an d adul t 
perceptio n o f  nonnativ e speec h contrast s 
differin g i n relatio n t o th e listeners '  nativ e 
phonology .  Pape r  presente d a t  Internationa l 
Conferenc e o n Infan t  Studies ,  April , 
Montreal . 

Best ,  C .  T. .  McRoberts ,  G .  W. ,  &  Sithole ,  N .  M . 
(1988) .  Examinatio n o f  th e perceptua l  re -
organizatio n fo r  speec h contrasts :  Zul u clic k 
discriminatio n b y English-speakin g adult s 
and infants .  Journa l  o f  Experimenta l 
Psychology :  Huma n Perceptio n an d 
Performance ,  14 ,  245-360 . 

Chomsky,  N .  (1965) .  Aspect s o f  a  theor y o f 
syntax .  Cambridge .  Mass. :  MI T Press . 

Church ,  K .  (1987) .  Phonologica l  parsin g an d 
lexica l  retrieval .  Cognition ,  25 ,  53-69 . 

Cruttenden .  A .  (1986) .  Intonation .  Cambridge : 
Cambridg e Universit y Press . 

Cutler .  A. .  &  Butterfield .  S .  (1992) .  Rhythmi c 
cues t o speec h segmentation :  Evidenc e fro m 
junctur e misperception .  Journa l  o f  Memor y & 
Language ,  31,21S-236 . 

Cutler .  A. .  &  Carter .  D .  M .  (1987) .  Th e 
predominanc e o f  stron g initia l  syllable s i n th e 
Englis h vocabulary .  Compute r  Speec h an d 
Language ,  2,133-142 . 

CuUer.  A. ,  &  Norris .  D .  G .  (1988) .  Th e rol e o f 
stron g syllable s i n segmentatio n fo r  lexica l 
access .  Journa l  o f  Experimenta l  Psychology : 
Human Perceptio n an d Performance ,  14 , 
113-121 . 

Eimas .  P  D .  (1974) .  Auditor y an d linguisti c 
processin g o f  cue s fo r  plac e o f  articulatio n b y 
infants .  Perceptio n &  Psychophysics ,  16,513 -
521. 

Eimas ,  P .  D .  (1982) .  Speec h perception :  A  vie w 
of  th e initia l  stat e an d perceptua l  mechanisms . 
I n J .  Mehler ,  M .  Garrett ,  &  E .  C .  T .  Walke r 
(Eds) ,  Perspective s o n menta l 
representation :  Experimenta l  an d theoretica l 
studie s o f  cognitiv e processe s an d capacitie s 
(pp .  339-360) .  Hillsdale ,  NJ :  Eribaum . 

Eimas ,  P .  D. ,  &  Miller ,  J .  L .  (1980) .  Contextua l 
effect s i n infan t  speec h perception .  Science , 
209,1140-1141 . 

Epstein ,  W .  (1%1) .  Th e influenc e o f  syntactica l 
structur e o n learning .  America n Journa l  o f 
Psychology ,  74,80-85 . 

Fisher ,  C .  L .  (1991) .  Prosodi c cue s t o phras e 
structur e i n infan t  directe d speech .  Pape r 
presente d a t  Stanfor d Chil d Languag e 
Researc h Forum ,  April ,  Stanford ,  CA . 

Gee,  J. ,  &  Grosjean ,  F .  (1983) .  Performanc e 
structives :  a  psycholinguisti c an d linguisti c 
appraisal .  Cognitiv e Psychology ,  15 ,  411-458 . 

Gerken ,  L .  A. ,  Jusczyk ,  P .  W. ,  &  Mandel ,  D .  R . 
(submitted) .  Whe n prosod y fail s t o cu e 
syntacti c structure :  Nine-month-old s 
sensitivit y t o phonologica l  v s syntacti c 
phrases. . 

Gleitman ,  L. ,  &  Wanner ,  E .  (1982) .  Th e stat e o f 
th e stat e o f  th e art .  I n E .  Wanne r  &  L . 
Gleitma n (Eds) ,  Languag e acquisition :  Th e 
stat e o f  th e ar t  (pp .  3-48) .  Cambridge : 
Cambridg e Universit y Press . 

Grieser ,  D. .  &  Kuhl ,  P .  K .  (1989) .  Th e 
categorizatio n o f  speec h b y infants :  Suppor t 
fo r  speech-soun d prototypes .  Developmenta l 
Psychology{25) ,  577-588 . 

Hayes .  B .  (Ed) .  (1989) .  Th e prosodi c hierarch y 
i n meter .  Sa n Diego .  CA :  Academi c Press . 

Hirsh-Pasek .  K. .  Kemle r  Nelson .  D .  G. .  Jusczyk , 
P.  W. ,  Wrigh t  Cassidy ,  K. ,  Druss ,  B. ,  & 
Kennedy ,  L .  (1987) .  Clause s ar e perceptua l 

58 



unit s fo r  youn g infants .  Cognition ,  26 ,  269 -
286. 

Huttenlocher ,  J .  (1974) .  Th e origin s o f  languag e 
comprehension .  I n R .  L .  Sols o (Eds.) , 
Theorie s i n cognitiv e psycholog y (pp .  .131 -
368) .  Ne w York :  WUey. 

Jusczyk ,  P .  W .  (1982) .  Auditor y versu s |)honeti c 
codin g o f  sjjeec h signal s durin g infancy .  I n J . 
MehlerM .  Garrett .  &  E .  Walke r  (Eds) , 
Perspective s o n menta l  representation : 
Experimenta l  an d theoretica l  studie s o f 
cognitiv e processe s an d capacitie s Hillsdale , 
N.  J. :  Erlbaum . 

Jusczyk ,  P .  W .  (1989) .  Perceptio n o f  cue s t o 
clausa l  unit s i n nativ e an d non-nativ e 
languages .  Pape r  presente d a t  Th e biennia l 
meetin g o f  th e Societ y fo r  Researc h i n Chil d 
Development ,  April ,  Kansa s City ,  Missouri . 

Jusczyk ,  P .  W .  (1992) .  Developin g phonologica l 
categorie s fro m th e speec h signal .  I n C .  A . 
Ferguson ,  L .  Menn ,  &  C .  Stoel-Gammo n 
(Eds.) ,  Phonologica l  development :  Models , 
research ,  implication s (pp .  17-64) . 
Timonium ,  M D:  Yor k Press . 

Jusczyk ,  P .  W .  (1993) .  Fro m genera l  t o languag e 
specifi c  capacities :  Th e W R A P SA Mode l  o f 
how speec h perceptio n develops .  Journa l  o f 
Phonetics . 

Jusczyk ,  P .  W. ,  &  AsUn ,  R .  N .  (i n preparation) . 
Recognitio n o f  word s i n fluen t  speec h b y 7 
1/ 2 mont h ol d infants .  . 

Jusczyk ,  P .  W. ,  Charles-Luce ,  J. ,  &  Luce ,  P .  A . 
(i n preparation) .  Infants '  sensitivit y t o hig h 
frequenc y v s lo w frequenc y phoneti c 
sequence s i n th e nativ e language. . 

Jusczyk ,  P .  W. ,  Cutler ,  A. ,  &  Redanz ,  N .  (1993) . 
Preferenc e fo r  th e predominan t  stres s pattern s 
of  Enghs h words .  Chil d Development . 

Jusczyk ,  P .  W. ,  Friederici ,  A .  D. ,  Wessels ,  J. , 
Svenkerud ,  V .  Y. ,  &  Jusczyk .  A .  M .  (1993) . 
Infants '  sensitivit y t o th e soun d pattern s o f 
nativ e languag e words .  Journa l  o f  Memor y 
and Language . 

Jusczyk .  P .  W. .  Kemle r  Nelson ,  D .  G. .  Hirsh -
Pasek ,  K. ,  Kennedy .  L. .  Woodward .  A. ,  & 
Piwoz ,  J .  (1992) .  Perceptio n o f  acousti c 
correlate s o f  majo r  phrasa l  unit s b y youn g 
infants .  Cognitiv e Psychology ,  24 ,  252-293 . 

Jusczyk ,  P .  W. ,  &  Krumhansl ,  C .  (1993) .  Pitc h 
and rhythmi c pattern s affectin g infants ' 
sensitivit y t o musica l  phras e structure . 
Journa l  o f  Experimenta l  Psychology :  Human 
Perceptio n an d Performance ,  19 ,  1-14 . 

Jusczyk ,  P .  W. .  Pisoni ,  D .  B. ,  &  Mullennix ,  J . 
(1992) .  Som e consequence s o f  stimulu s 
variabilit y  o n speec h processin g b y 2-mont h 
ol d infants .  Cognition ,  43 .  253-291 . 

Kelly .  M .  H. .  &  Martin ,  S .  (i n press) .  Sensitivit y 
t o probablisti c information :  A  basi c 
component  t o perceptio n an d cognition . 
Lingua . 

Klatt ,  D .  H .  (1980) .  Speec h perception :  A  mode l 
of  acoustic-phoneti c analysi s an d lexica l 
access .  I n R .  A .  Col e (Eds.) ,  Perceptio n an d 
productio n affluen t  speec h Hillsdale .  N .  J. : 
Eribaum . 

Krumhansl .  C .  L. ,  &  Jusczyk ,  P .  W .  (1990) . 
Infants '  perceptio n o f  phras e structur e i n 
music .  Psychologica l  Science ,  1.70-73 . 

Kuhl .  P .  K .  (1979) .  Speec h perceptio n i n earl y 
infancy :  Perceptua l  constanc y fo r  spectrall y 
dissimila r  vowe l  categories .  Journa l  o f  th e 
Acoustica l  Societ y o f  America ,  66 .  1668 -
1679. 

Kuhl ,  P .  K .  (1981) .  Discriminatio n o f  speec h b y 
nonhuman animals :  Basi c auditor y 
sensitivitie s conduciv e t o th e perceptio n o f 
speech-soun d categories .  Journa l  o f  th e 
Acoustica l  Societ y o f  America ,  70.340-349 . 

Kuhl ,  P .  K .  (1991) .  Huma n adult s an d huma n 
infant s sho w a  "perceptua l  magne t  effect "  fo r 
th e prototype s o f  speec h categories ,  monkey s 
do not .  Perceptio n &  Psychophysics ,  50 .  93 -
107. 

Kuhl .  P .  K. .  Williams ,  K .  A. ,  Lacerda ,  F. , 
Stevens ,  K .  N. ,  &  Lindblom .  B .  (1992) . 
Linguisti c experience s alte r  phoneti c 
perceptio n i n infant s b y 6  month s o f  age . 
Science ,  255,606-608 . 

Lederer ,  A. .  &  Kelly ,  M .  H .  (1991) .  Prosodi c 
correlate s t o th e adjunct/complemen t 
distinctio n i n motherese .  I n Paper s &  Report s 
on Chil d Languag e Developmen t  (Vol .  30 , 
Stanford ,  CA : 

Lehiste ,  I .  (1973) .  Phoneti c disambiguatio n o f 
syntacti c ambiguity .  Gto55a ,  7,107-122 . 

Maratsos ,  M .  P. .  &  Chalkley ,  M .  (1981) .  Th e 
interna l  languag e o f  children' s syntax :  th e 
ontogenesi s an d representatio n o f  syntacti c 
categories .  I n K .  Nelso n (Eds.) ,  Children' s 
languag e Ne w York :  Gardner . 

Mehler ,  J. ,  Jusczyk .  P .  W. ,  Lambertz .  G. , 
Halsted .  N. ,  Bertoncini ,  J. ,  &  Amiel-Tison ,  C . 
(1988) .  A  precurso r  o f  languag e acquisitio n i n 
youn g infants .  Cognition ,  29 ,  144-178 . 

Morgan ,  J .  L .  (1986) .  Fro m simpl e inpu t  t o 
comple x grammar .  Cambridge ,  M A :  MI T 
Press . 

Morgan .  J .  L. .  Meier .  R .  P. .  &  Newport .  E .  L . 
(1987) .  Structura l  packagin g i n th e inpu t  t o 
languag e learning :  Contribution s o f  prosodi c 
and morphologica l  markin g o f  phrase s t o th e 
acquisiUo n o f  language ? Cognitiv e 
Psychology ,  19.498-550 . 

59 



Nakatani .  L .  H. .  &  Schaffer ,  J .  A .  (1978) . 
Hearin g "words "  withou t  words :  Prosodi c 
cues fo r  wor d perception .  Journa l  o f  th e 
Acoustica l  Societ y o f  America ,  63 .  234-245 . 

Nespor ,  M. .  &  Vogel .  I .  (1986) .  Prosodi c 
phonology .  Dordrecht ;  Foris . 

Peters ,  A .  (1983) .  Th e unit s o f  languag e 
acquisition .  Cambridge ,  England :  Cambridg e 
Universit y Press . 

Polka ,  L. .  &  Werker ,  J .  F .  (1991) , 
Developmenta l  change s i n cross-languag e 
vowel  perception .  Pape r  presente d a t  th e 
Biennia l  Meetin g fo r  th e Societ y fo r  Researc h 
i n Chil d Development ,  April ,  Seattle ,  W A. 

Price .  P .  J. ,  Ostendorf ,  M. .  Shattuck-Hufnagel , 
S. ,  &  Fong .  C .  (1991) .  Th e us e o f  prosod y i n 
syntacti c disambiguation .  Journa l  o f  th e 
Acoustica l  Societ y o f  America ,  90 ,  2956 -
2970 . 

Scott .  D .  R .  (1982) .  Duratio n a s a  cu e t o th e 
perceptio n o f  a  phras e boimdary .  Journa l  o f 
th e Acoustica l  Societ y o f  America ,  71 .  996 -
1007. 

Selkirk .  E .  (Ed.) .  (1981) .  O n th e natur e o f 
phonologica l  representation .  Amsterdam : 
Nort h Holland . 

Shvachkin ,  N .  K .  (1973) .  Th e developmen t  o f 
phonemi c speec h perceptio n i n earl y 
childhood .  I n C .  A .  Ferguso n &  D .  I .  Slobi n 
(Eds.) ,  Studie s o f  chil d languag e developmen t 
New Yoric :  Holt .  Rinehart ,  &  Winston . 

Suomi ,  K .  (1993) .  A n outlin e o f  a  developmenta l 
model  o f  adul t  phonologica l  organizatio n an d 
behavicM- .  Journa l  o f  Phonetics . 

Werker .  J .  F. ,  &  Lalonde ,  C .  E .  (1988) .  Cross -
languag e speec h perception :  Initia l 
capabilitie s an d developmenta l  change . 
Developmenta l  Psychology ,  24,672-683 . 

Werker ,  J .  F. ,  Lloyd ,  V .  L. ,  &  Pegg ,  J .  E .  (1993) . 
Towar d explainin g experientia l  influence s o n 
languag e processing .  Pape r  presente d a t 
Internatioria l  Conferenc e o n Signa l  t o Syntax , 
Brow n University .  Providence ,  RI . 

Werker .  J .  F ,  &  Tees ,  R .  C .  (1984) .  Cross -
languag e speec h perception :  Evidenc e fo r 
perceptua l  reorganizatio n durin g th e firs t  yea r 
of  life .  Infan t  Behavio r  an d Development ,  7 , 
49-63 . 

Woodward.  J .  Z. ,  &  Aslin .  R .  N .  (1990) . 
Segmentatio n cue s i n materna l  speec h t o 
infants .  Pape r  presente d a t  7t h biennia l 
meetin g o f  th e Internationa l  Conferenc e o n 
Infan t  Studies ,  Montreal ,  Quebec ,  Canada . 

60 


	cogsci_1993_49-60



