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S t a t e  U n i v e r s i t y  o f  N e w  Y o r k  a t  B u f f a l o

Anne Cutler

M R C  A p p l i e d  P s y c h o lo g y  U n i t ,  C a m b r i d g e ,  U.K.

Nancy  J. R edanz

S t a t e  U n i v e r s i t y  o f  N e w  Y o r k  a t  B u f f a l o

J u s c z y k ,  P e t e r  W . ; C u t l e r ,  A n n e ;  a n d  R e d a n z ,  N a n c y  J. I n f a n t s '  P r e fe r e n c e  f o r  th e  P r e d o m i 

n a n t  S t r e s s  P a t t e r n s  o f  E n g l i s h  W o r d s .  C h i l d  D e v e l o p m e n t ,  1993, 6 4 ,  6 7 5 - 6 8 7 .  O n e  cri t ica l  
a s p e c t  o f  l a n g u a g e  a c q u i s i t io n  is th e  d e v e l o p m e n t  o f  a le x ico n  th a t  a s so c ia te s  s o u n d s  a n d  m e a n 
ings;  b u t  d e v e l o p i n g  a le x ico n  first r e q u i r e s  th a t  th e  in fan t  s e g m e n t  u t t e r a n c e s  in to  in d iv id u a l  
w o rd s .  H o w  m i g h t  th e  in fa n t  b e g in  th is  p ro c e s s ?  T h e  p r e s e n t  s tu d y  w as  d e s i g n e d  to e x a m in e  
th e  p o te n t i a l  ro le  th a t  s e n s i t iv i ty  to p r e d o m i n a n t  s t re ss  p a t t e r n s  o f  w o rd s  m ig h t  p la y  in lexical 
d e v e l o p m e n t .  In  E n g l i s h ,  b y  far th e  m a jo r i ty  o f  w o rd s  h a v e  s t r e s s e d  (s trong)  in i t ia l  sy l la b le s .  
E x p e r i m e n t  1 o f  o u r  s tu d y  d e m o n s t r a t e d  th a t  b y  9 m o n th s  o f  age  A m e r ic a n  in fan ts  l i s te n  s ig n if i 
c a n t ly  lo n g e r  to w o rd s  w i th  s t ro n g /w e a k  s t re ss  p a t t e r n s  th a n  to w o rd s  w i th  w e a k / s t r o n g  s t re ss  
p a t t e rn s .  H o w e v e r ,  E x p e r i m e n t  2 s h o w e d  th a t  no  s ig n if ic an t  p r e f e r e n c e s  for th e  p r e d o m i n a n t  
s t re ss  p a t t e r n  a p p e a r  w i th  6 -m o n th -o ld  in fan ts ,  w h ic h  su g g e s ts  th a t  th e  p r e f e r e n c e  d e v e lo p s  as 
a r e s u l t  o f  i n c r e a s in g  fa m il ia r i ty  w i th  th e  p ro s o d ic  f e a tu re s  o f  th e  n a t iv e  la n g u a g e .  In  a th i rd  
e x p e r im e n t ,  9 -m o n th -o ld s  s h o w e d  a p r e f e r e n c e  for s t ro n g /w e a k  p a t te rn s  e v e n  w h e n  th e  s p e e c h  
i n p u t  w as  lo w -p as s  f i l te red ,  w h i c h  su g g e s t s  th a t  th e i r  p r e f e r e n c e  is sp e c i f ic a l ly  for th e  p ro s o d ic  
s t r u c tu r e  o f  th e  w o rd s .  T o g e t h e r  th e  r e su l t s  s u g g e s t  th a t  a t t e n t io n  to p r e d o m i n a n t  s t re ss  p a t t e r n s  
in th e  n a t iv e  l a n g u a g e  m a y  form  an  im p o r t a n t  p a r t  o f  th e  in f a n t ’s p ro c e s s  o f  d e v e l o p i n g  a lex icon .

T h e  p ro c e s s  o f  u n d e r s t a n d i n g  s p e e c h  
in v o lv e s  r e c o g n iz in g  th e  in d iv id u a l  w o rd s  o f  
w h ic h  an u t t e r a n c e  is c o m p o s e d .  L a n g u a g e  
u se rs  c a n n o t  s to re  in  m e m o r y  e v e r v  com -

w *

p le te  u t t e r a n c e  th a t  m ig h t  b e  p r e s e n t e d  to 
th e m .  G e o r g e  M i l l e r  (1964) s p e l l e d  o u t  th e  
im p ra c t ic a l i ty  o f  a n y  s c h e m e  o f  th is  sort. 
A s ide  from  c l ic h é s ,  m o s t  u t t e r a n c e s  r e p r e 
s e n t  n o v e l  c o m b in a t io n s  o f  w o rd s .  T h e  n u m 
b e r  o f  p e r m i s s ib l e  E n g l i s h  s e n t e n c e s  o f  20 
w o rd s  or less  is on  th e  o r d e r  o f  IO20. I t  w o u ld  
take  a b o u t  10 0 ,00 0 ,0 0 0 ,00 0  c e n t u r i e s  s im p ly  
to u t t e r  th e s e ,  le t  a lo n e  le a rn  t h e m  b y  ro te .  
W h a t  is s to re d ,  th e r e f o r e ,  c a n n o t  b e  w h o le  
u t t e r a n c e s ;  in s te a d ,  it m u s t  b e  th e  d i s c r e te  
u n i t s — w o r d s — o f  w h i c h  u t t e r a n c e s  a re  c o m 

p o se d .  F o r  m a tu r e  l a n g u a g e  u s e r s ,  th e  p r o 
c e s s in g  o f  s p e e c h  i n p u t  th u s  in v o lv e s  r e c o g 
n iz in g  in  th e  i n p u t  th e  s o u n d  p a t t e rn s  th a t  
c o r r e s p o n d  to t h e s e  d i s c r e t e  lex ica l  u n its .

B u t  h o w  d o e s  th is  p ro c e s s  b e g in ?  H o w  
d o es  an  im m a tu r e  l a n g u a g e  u s e r  s ta r t  to p e r 
c e iv e  w o r d s ?  T h e  in fa n t  m a y  w e l l  c o m e  in to  
th e  w o r ld  a r m e d  w i th  an  e x p e c ta t io n  th a t  
th e r e  w il l  b e  w o rd s ,  t h a t  is, th a t  s p e e c h  p a t 
t e rn s  w ill  m a p  o n to  th e  w o r ld  in  d i s c r e te  
c h u n k s .  C e r ta in ly ,  t h e r e  is a b u n d a n t  e v i 
d e n c e  th a t  h u m a n  s p e e c h  is a t t r a c t iv e  to i n 
fants  from  a v e ry  e a r ly  ag e  (C o lo m b o  &
B u n d y ,  1981; F r i e d l a n d e r  & W is d o m ,  1971; 
G le n n ,  C u n n i n g h a m ,  & Jo y c e ,  1981), a n d

T h is  r e s e a r c h  w a s  s u p p o r t e d  by  a g r a n t  from N I C H D  (H D -1 5 7 9 5 )  to P e t e r  W. Ju sc z y k .  
A d d i t io n a l  s u p p o r t  w a s  p r o v i d e d  to A n n e  C u t l e r  b y  a g r a n t  from th e  H u m a n  F r o n t i e r  S c ien t i f ic  
P ro g ra m ,  a n d  p r e p a r a t i o n  o f  th is  m a n u s c r i p t  w as  fa c i l i ta te d  b y  s u p p o r t  to A n n e  C u t l e r  f rom  th e  
I n s t i tu t e  for R e s e a r c h  in  C o g n i t iv e  S c ie n c e  at th e  U n iv e r s i ty  o f  P e n n s y lv a n ia .  T h e  a u th o r s  f u r th e r  
th a n k  M ik e  C lu ff ,  P a u l  L u c e ,  a n d  E l i z a b e th  H o h n e  for th e i r  a s s i s ta n c e  in d e v e l o p i n g  th e  s t im u lu s  
m a te r ia l s ;  J im  S a w u s c h  for c o m m e n t s  on  th e  r e s e a rc h  p ro jec t ;  a n d  A n n  M a r ie  Ju sc z y k ,  B r id g id  
B oyle ,  C h r i s  P e t r u c c i ,  a n d  B r ian  M a rc u s  for t h e i r  h e l p  in r e c r u i t i n g  a n d  t e s t in g  th e  in fan ts .  
R e p r in t  r e q u e s t s  m a y  b e  d i r e c t e d  to P e t e r  W. Ju sc z y k ,  D e p a r t m e n t  o f  P sy c h o lo g y ,  S ta te  U n i v e r 
s i ty  o f  N e w  York a t  B uffa lo ,  P a rk  H a l l ,  Buffalo ,  NY 14260.

[ C h i l d  D e v e l o p m e n t ,  1993, 64, 6 7 5 -6 8 7 .  © 1993 by  th e  S oc ie ty  for R e se a rc h  in C h i ld  D e v e lo p m e n t ,  Inc. 
All r ig h ts  re s e rv e d .  0009-3920 /93 /6403-0002S 01 .00 ]
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e s p e c ia l ly  c h i ld - d i r e c t e d  s p e e c h  (C o o p e r
&: A slin ,  1990; F e r n a ld ,  1985; F e r n a l d  & 
K uhl,  1987; M e h le r ,  B e r to n c in i ,  B a r r ie re ,  & 
J a s s ik - G e r s c h e n f e ld ,  1978; P eg g ,  W e rk e r ,  
& M c L e o d ,  in p ress) .  N e v e r th e le s s ,  it c a n n o t  
b e  th e  ca se  th a t  in fan ts  c o m e  in to  th e  w o r ld  
w i th  a p r e p r o g r a m m e d  e x p e c ta t io n  o f  w h a t  
w o rd s  w il l  b e  l ike ,  b e c a u s e  th e  s t r u c tu r e  o f  
w o rd s  d iffe rs  ac ross  la n g u a g e s ,  y e t  a n y  i n 
fant can  a c q u i r e  a n y  h u m a n  la n g u a g e  to 
w h ic h  h e  or s h e  is e x p o s e d .  T h u s  f in d in g  o u t  
w h a t  w o rd s  a re  l ike  m u s t  fo rm  p a r t  o f  th e  
v e ry  task  o f  l a n g u a g e  a c q u is i t io n .

As M e h le r ,  D u p o u x ,  a n d  S e g u i  (1990) 
h av e  n o te d ,  f in d in g  w o rd s  in  th e  s p e e c h  
s t re a m  is n o t  a s im p le  ta sk  for th e  c h i ld ,  
b e c a u s e  th e  i n p u t  d o e s  n o t  c o n s i s t  so le ly  
o f  i so la te d  w o rd s ,  e v e n  in  c h i l d - d i r e c t e d  
s p e e c h .  In  a n y  case ,  c h i l d - d i r e c t e d  s p e e c h  
is o n ly  a s u b s e t  o f  w h a t  th e  in fa n t  h e a r s  in 
his o r  h e r  e n v i r o n m e n t .  T h e  p r o b le m s  of 
id e n t i fy in g  b o u n d a r i e s  b e t w e e n  w o rd s  in 
c o n t in u o u s  s p e e c h  a re  w e l l  k n o w n  to s p e e c h  
r e s e a rc h e r s .  K latt (1989) has  d e s c r i b e d  m a n y  
o f  th e  p o te n t i a l  p i t fa l ls  p o s e d  b y  th e  fac t  th a t  
in  c o n t in u o u s  s p e e c h  t h e r e  a re  b o th  m u l t i 
p le  a l t e r n a t iv e  s ta r t in g  p o in ts  for w o rd s ,  a n d  
a lso  m u l t ip l e  a l t e r n a t iv e  p r o n u n c ia t io n s  o f  
w o rd s  c r e a t e d  b y  p h o n o lo g ic a l  p ro c e s s e s  o p 
e r a t in g  ac ro ss  w o rd  b o u n d a r i e s .  T h e s e  k in d s  
o f  p r o b le m s  m a k e  it e x t r e m e ly  u n l i k e ly  th a t  
s im p ly  r e ly in g  on  in fo rm a t io n  a b o u t  p h o 
n e m e  s e q u e n c e s  w o u ld  e n a b l e  a l i s t e n e r  
to s e g m e n t  c o n t in u o u s  s p e e c h  in to  w o rd s .  
T h e  p r o b le m s  a re ,  o f  c o u r s e ,  f u r th e r  c o m 
p o u n d e d  by  th e  fact t h a t  s p e e c h  is f r e 
q u e n t l y  r e n d e r e d  less  th a n  fu l ly  c le a r ,  by  
b a c k g r o u n d  n o is e  o r  o t h e r  factors . H a r r in g 
ton a n d  J o h n s t o n e  (1987) h a v e  c o m p u t e d  th e  
p o s s ib le  d iv i s io n s  in to  w o rd s  o f  s e n t e n c e s  
p r e s e n t e d  in  i n c o m p le t e l y  s p e c i f ie d  p h o 
n e t ic  t r a n s c r ip t io n ;  th e y  fo u n d  th a t  e v e n  
s e n t e n c e s  o f  a b o u t  s e v e n  w o rd s  c o u ld  o f ten  
r e p r e s e n t  m i l l io n s  of a l t e r n a t iv e  p o s s ib le  
w o rd  s tr ings .

G iv e n  th a t  th e  p r o b l e m  o f  s e g m e n t i n g  
c o n t in u o u s  s p e e c h  in to  w o r d s  is n o n t r iv ia l  
e v e n  fo r  m a tu r e  l i s t e n e r s ,  h o w  d o e s  th e  i n 
fan t b e g in  to so lv e  th e  p r o b l e m ?  T h e  in f a n t  
has  to find  o u t  h o w  to d iv i d e  t h e  c o n t in u o u s  
s p e e c h  s t r e a m  in to  th e  lex ica l  u n i t s  th a t  th e  
p a r t i c u la r  l a n g u a g e  c o n s i s t s  of, w i t h o u t  an y  
k n o w le d g e  a t all o f  w h a t  t h e s e  lex ica l  u n i t s  
a re  l ike . O n e  p ro p o s a l  is t h a t  t h e  in f a n t  c a n  
a c q u i r e  c u e s  to lex ica l  s e g m e n ta t i o n  b y  p a y 
ing  a t t e n t io n  to th e  p r o s o d ic  c h a ra c te r i s t i c s  
o f  th e  i n p u t  l a n g u a g e  ( G le i tm a n ,  G le i tm a n ,  
L a n d a u ,  & W a n n e r ,  1988; H i r s h - P a s e k

e t  al., 1987; J u s c z y k ,  1991, 1992). C e r ta in ly
it is t ru e  th a t  th e  p ro s o d ic  s t r u c tu r e  o f  l a n 
g u a g e  is h ig h ly  s a l i e n t  to th e  in fa n t  from  a 
ve ry  ea r ly  a g e — for in s ta n c e ,  n e w b o r n  i n 
fants s h o w  s e n s i t iv i ty  to gross  f e a tu re s  o f  th e  
p ro s o d ic  s t ru c tu re  o f  th e  n a t iv e  la n g u a g e  
( M e h le r  e t  al., 1988). T h e y  can  e v e n  d i s c r im 
in a te  a t th is  e a r ly  ag e  c e r ta in  p ro s o d ic  c o r r e 
la tes  (in F r e n c h  w o rd s )  o f  th e  p r e s e n c e  v e r 
sus a b s e n c e  o f  a w o rd  b o u n d a r y  (C h r i s to p h e ,  
D u p o u x ,  B e r to n c in i ,  & M e h le r ,  1993). S im i 
larly, r e c e n t  e v i d e n c e  s u g g e s ts  th a t  b y  4V2 
m o n th s  A m e r ic a n  in fa n ts  s h o w  s e n s i t iv i ty  
to c la u s e  b o u n d a r i e s  in E n g l i s h  (Ju sczyk ,  
1989), a n d  th a t  b y  9 m o n th s ,  t h e y  a re  s h o w 
ing  s e n s i t iv i ty  to b o u n d a r i e s  o f  m a jo r  
p h ra s e s  ( Ju sczy k  e t  al., 1992). In  b o th  case s ,  
th e r e  a re  in d ic a t io n s  th a t  in fa n ts  a re  r e 
s p o n d in g  to p ro s o d ic  f e a tu re s  in  th e  in p u t ,  
b e c a u s e  th e  s e n s i t iv i ty  is e v i d e n t  w h e n  th e

*

s p e e c h  i n p u t  is lo w -p a ss  f i l te re d  to r e m o v e  
s e g m e n ta l  in fo rm a t io n  (w h i le  p r e s e r v i n g  
p ro s o d ic  in fo rm a t io n ) .  O f  c o u r s e ,  in  a d d i t io n  
to th is  w o rk ,  t h e r e  is a g r o w in g  b o d y  o f  e v i 
d e n c e  s u g g e s t in g  th a t  in fan ts  a re  l e a r n in g  to 
d i f f e r e n t ia te  n a t iv e  from  fo re ig n  l a n g u a g e  
in p u t  d u r i n g  th e  l a t te r  h a l f  o f  th e  first y e a r
o f  life (e.g., B es t ,  1991; B es t  e t  al., 1990; 
W e r k e r  & L a lo n d e ,  1988; W e r k e r  & T e e s ,
1984). M o re o v e r ,  t h e r e  a re  a lso  in d ic a t io n s  
th a t  in fan ts  a re  b e g i n n i n g  to p ic k  u p  in fo r 
m a t ion  a b o u t  p r o p e r t i e s  p a r t i c u la r  to th e i r  
o w n  n a t iv e  l a n g u a g e  d u r i n g  th is  s a m e  p e 
r iod. F o r  e x a m p le ,  J u s c z y k ,  F r i e d e r i c i ,  W e s 
se ls ,  S v e n k e r u d ,  a n d  J u s c z y k  (1993) r e c e n t ly  
d e m o n s t r a t e d  th a t  9 -m o n th -o ld s ,  b u t  n o t  6- 
m o n th -o ld s ,  a p p e a r  to b e  s e n s i t iv e  to p h o n o -  
tac tic  c o n s t r a in t s  on  w o rd s  in th e  n a t iv e ,  as 
o p p o s e d  to a fo re ig n ,  l a n g u a g e .  P h o n o ta c t i c  
c o n s t r a in ts  r e fe r  to th e  r e s t r i c t io n s  th a t  ex is t  
on  th e  w a y  th a t  p h o n e t i c  s e g m e n t s  ca n  b e  
o r d e r e d  w i th in  w o rd s  in  a l a n g u a g e .  S e n s i 
t iv i ty  to  a n o t h e r  p r o p e r ty  o f  th e  n a t iv e  l a n 
g u a g e  in p u t ,  th e  s t r u c tu r e  o f  its v o w e l  c a t e 
g o r ie s ,  is a p p a r e n t l y  p r e s e n t  in in fa n ts  as 
y o u n g  as 6 m o n th s  o f  a g e  (K uh l,  W il l ia m s ,  
L a c e rd a ,  S te v e n s ,  & L i n d b lo m ,  1992). T h u s  
d u r in g  th e  la t te r  h a l f  o f  th e  first y ea r ,  in fa n ts  
a re  b e g i n n i n g  to a b s o r b  in fo rm a t io n  a b o u t  
d i s t r ib u t io n a l  p r o p e r t i e s  o f  th e  n a t iv e  l a n 
g u a g e  in p u t .

W e  e x p e c t  th a t  o n e  o f  th e  a s p e c t s  o f  
w o rd s  to w h ic h  in fa n ts  s h o u ld  p a y  a t t e n t io n  
is t h e i r  c h a r a c te r i s t i c  p r o s o d ic  s t ru c tu r e .  In  
E n g l i s h ,  t h e  m a jo r  p r o s o d ic  f e a tu r e  a p p l y i n g  
a t th e  w o rd  le v e l  is w o r d  s t re ss .  As in  o th e r  
s t re ss  l a n g u a g e s ,  t h e r e  a re  in  E n g l i s h  tw o  
ty p e s  o f  s y l l a b le  in  p o ly s y l l a b ic  w o rd s :  
s t ro n g  s y l la b le s  ( b e a r in g  p r im a r y  o r  s e c o n d 
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ary  s t re ss  a n d  c o n ta in in g  fu ll  v o w e ls ) ,  a n d  
w e a k  sy l la b le s  ( u n s t r e s s e d ,  a n d  c o n ta in in g  
r e d u c e d  v o w els ) .  T h e  c h a r a c te r i s t i c  s t re s s  
rh y th m  o f  E n g l i s h  is an  a l t e r n a t io n  o f  s t ro n g  
a n d  w e a k  sy l la b le s ,  a n d  th is  p ro s o d ic  s t ru c 
tu re  c o u ld  b e  h ig h ly  s a l i e n t  e v e n  to in fan ts .  
C e r ta in ly  th e r e  is e v i d e n c e  th a t  in fan ts

*

can  m a k e  d i s c r im in a t io n s  b a s e d  on  s t re ss  
(Ju sczy k  & T h o m p s o n ,  1978; K arzon , 1985; 
S p r in g  & D a le ,  1977). F o r  in s ta n c e ,  J u s c z y k  
a n d  T h o m p s o n  t e s t e d  w h e t h e r  2 -m o n th -o ld  
in fan ts  c o u ld  d i s t i n g u i s h  u t t e r a n c e s  th a t  
c o n t r a s t e d  o n ly  in  t h e i r  s t re s s  p a t te rn s .  T h e y  
fo u n d  th a t  in fan ts  e a s i ly  d i s c r im in a t e d  u t t e r 
a n c e s  l ike  [b a '  da] f rom  [b a  d a ' ] .  H e n c e  it is 
c le a r  th a t  in fan ts  a t  l e a s t  h a v e  th e  a b i l i ty  to 
d i s c r im in a te  th e  a c o u s t ic  c o r r e la te s  o f  w o rd  
s tress  d i f f e r e n c e s  from  an  e a r ly  age .

T h e  p o s s ib le  a r r a n g e m e n t s  o f  s t ro n g  
a n d  w e a k  sy l la b le s  w i th in  w o rd s  a re  n o t  
e q u a l ly  r e p r e s e n t e d  w i th in  th e  lex ica l  r e p e r 
to ire  o f  E n g l i s h .  T h e  m o s t  c o m m o n  w o rd  
ty p e  in E n g l i s h  is a b i s y l l a b le  w i th  a s t ro n g  
in it ia l  s y l la b le  a n d  a w e a k  s e c o n d  s y l la b le  
(C ar lso n ,  E l e n iu s ,  G ra n s t ro m ,  & H u n n ic u t t ,
1985). O n ly  a b o u t  a q u a r t e r  o f  th e  w o rd s  o f  
E n g l i s h  a re  w e a k - in i t i a l  p o ly s y l l a b le s  ( C u t 
le r  & C a r te r ,  1987). M o re o v e r ,  b e c a u s e  m a n y  
w e a k - in i t ia l  w o rd s  h a v e  a lo w  f r e q u e n c y  of 
o c c u r r e n c e ,  t h e y  a re  u n d e r r e p r e s e n t e d  in 
ac tu a l  s p e e c h  in  c o m p a r i s o n  to t h e i r  r e p r e 
s e n ta t io n  w i th in  th e  v o c a b u la ry ;  in  a c o rp u s  
o f  2 0 0 ,0 0 0  w o rd s  o f  s p o n t a n e o u s  B r i t ish  E n 
g l ish  c o n v e r s a t io n ,  C u t l e r  a n d  C a r t e r  (1987) 
fo u n d  th a t  w e a k - in i t ia l  p o ly s y l l a b ic  lex ica l  
(or ‘‘c o n t e n t ” ) w o rd s  a c c o u n t e d  for o n ly  
a b o u t  4%  o f  all w o rd s .  T h u s  t h e r e  is a 
m a rk e d  a s y m m e t r y ,  b o th  in  th e  v o c a b u la r y  
a n d  e v e n  m o re  so in  n a tu ra l  s p e e c h ,  w i th  
re g a rd  to h o w  o f ten  p a r t i c u la r  s t re s s  p a t t e r n s  
occur.  S t ro n g - in i t ia l  w o rd s  ( m o n o s y l la b le s  
a n d  in i t ia l ly  s t r e s s e d  p o ly s y l la b le s )  a re  
l ike ly  to b e  h e a r d  o f te n ;  w e a k - in i t i a l  w o rd s  
a re  l ik e ly  to b e  h e a r d  o n ly  ra re ly .  In  fact, 
w e a k - in i t ia l  s e q u e n c e s  in  b y  far th e  m a jo r i ty  
o f  c a se s  c o n s i s t  o f  an  u n s t r e s s e d  g ra m m a t ic a l  
w o rd  p lu s  a fo l lo w in g  lex ica l  w o r d — th a t  is, 
su c h  s e q u e n c e s  n e e d  to  b e  s e g m e n t e d  for 
lex ical a c ce ss .

S p e e c h  to  c h i l d r e n  e x a g g e r a te s  th is  f e a 
tu re  o f  E n g l i s h  as it e x a g g e ra te s  o th e r  p r o 
so d ic  c h a ra c te r i s t i c s  o f  th e  l a n g u a g e  ( F e r 
n a ld  öc S im o n ,  1984). K e l ly  a n d  M a r t in  (in 
p re ss )  r e p o r t  t h a t  t h e  r e la t iv e  f r e q u e n c y  of 
s t ro n g  o n s e t s  in  a s a m p le  o f  s p e e c h  to c h i l 
d r e n  w as  e v e n  g r e a t e r  th a n  th e  r e la t iv e  f r e 
q u e n c y  o f  s t r o n g  o n s e t s  in  C u t l e r  a n d  C a r 
t e r ’s (1987) c o r p u s  s tu d y .

T h e  p o s s ib i l i ty  ex is ts ,  th e r e fo r e ,  th a t  in 
fants m ay  b e  a b le  to e x p lo i t  p ro s o d ic  in fo r 
m a t io n  e f f ic ien t ly  in s o lv in g  th e  s e g m e n t a 
t ion  p r o b le m  in E n g l i s h .  T h e r e  is e v i d e n c e  
th a t  in fan ts  c an  d i s c r im in a te  s t re ss  p a t te rn s ;  
a n d  d i s t r ib u t io n a l  s tu d ie s  s h o w  th a t  s t re ss  
p a t te rn s  a re  v e ry  a s y m m e tr ic a l ly  d i s t r i b u te d  
in th e  E n g l i s h  v o c a b u la ry .  D o  in fan ts  p e r 
c e iv e  th a t  th is  a s y m m e t r y  ex is ts  in th e  r e p e r 
to ire  o f  E n g l i s h  w o rd s ,  a n d  d o  th e y  u s e  th is  
k n o w le d g e  in b u i l d i n g  th e i r  v o c a b u la ry ?  
T h e  p r e s e n t  s tu d ie s  w e r e  d e s i g n e d  as an  in i 
tial a p p ro a c h  to a n s w e r i n g  th is  q u e s t io n .

Exper im en t  1

In  p re v io u s  in v e s t ig a t io n s  (e.g., 1992, 
1993), w e  h a v e  fo u n d  in d ic a t io n s  th a t  in fan ts  
at a r o u n d  9 m o n th s  o f  ag e  d e m o n s t r a t e  s e n s i 
t iv i ty  to s t ru c tu ra l  f e a tu re s  o f  th e  s o u n d  p a t 
t e rn s  fo u n d  in th e i r  n a t iv e  l a n g u a g e .  A c c o rd 
ing ly ,  w e  b e g a n  o u r  in v e s t ig a t io n  o f  in f a n t s ’ 
s e n s i t iv i ty  to th e  p r e d o m i n a n t  s t re ss  p a t 
t e rn s  o f  E n g l i s h  w o rd s  w i th  9 -m o n th -o ld s .  
O u r  a im  w as  to d e t e r m i n e  w h e t h e r  A m e r i 
can  9 -m o n th -o ld s  d i s p la y  a p r e f e r e n c e  for 
l i s t e n in g  to w o rd s  th a t  fo l low  th e  p r e d o m i 
n a n t  s t ro n g /w e a k  p a t t e r n  as o p p o s e d  to th e  
less  f r e q u e n t ,  b u t  a l lo w a b le ,  w e a k /s t ro n g  
p a t te rn .  O n e  p o s s ib le  in d ic a t io n  o f  s u c h  a 
p r e f e r e n c e  w o u ld  b e  if  in fa n ts  o r i e n t  s ig 
n if ican t ly  lo n g e r  to w o rd s  fo l lo w in g  a s t ro n g /  
w e a k  p a t t e r n  th a n  t h e y  d o  to o n e s  fo l lo w in g  
a w e a k /s t ro n g  p a t t e rn .  T o  e x p lo re  th is  p o s s i 
b i l i ty  w e  u s e d  a h e a d t u r n  p r e f e r e n c e  p a r a 
d ig m , first d e v e l o p e d  b y  F e r n a l d  (1985) a n d  
s u b s e q u e n t l y  m o d i f ie d  a n d  u s e d  in s tu d ie s  
th a t  w e  h a v e  c o n d u c t e d  on  in f a n t s ’ s e n s i t i v 
ity to p e r c e p tu a l  u n i t s  in  t h e i r  n a t iv e  l a n 
g u a g e  (e.g., H i r s h - P a s e k  e t  al., 1987; Ju sczy k  
e t  al., 1992).

M e th o d

S u b je c t s .— T w e n ty - f o u r  in fa n ts  o f  a p 
p ro x im a te ly  9 m o n th s  o f  a g e  (12 m a le s  a n d  
12 fe m a le s )  w e r e  t e s t e d  from  th e  s u b u r b a n  
B uffa lo  a rea .  T h e  in fa n ts  h a d  an  a v e ra g e  age  
o f  39 w e e k s ,  0 d ay s  ( ra n g e :  34  w e e k s ,  4 d ay s  
to 41 w e e k s ,  6 days) .  E i g h t  a d d i t io n a l  in fan ts  
w e r e  t e s t e d  b u t  w e r e  n o t  i n c l u d e d  for th e  
fo l lo w in g  re a so n s :  f a i le d  to  look  for an  a v e r 
age  o f  at l e a s t  3 s e c  to e a c h  s id e  (3), p a r e n t  
fa i le d  to c e n t e r  t h e  in f a n t  o n  h is  o r  h e r  lap  
(4), E n g l i s h  w a s  n o t  th e  p r im a r y  la n g u a g e  
s p o k e n  at h o m e  (1).

S t i m u l u s  m a t e r i a l s .— T h e  m a te r ia l s  
c o n s i s t e d  o f  16 p r e r e c o r d e d  lis ts  o f  E n g l i s h  
w o rd s .  E a c h  l is t  c o n s i s t e d  e n t i r e ly  o f  12 tw o -  
s v l la b le  w o rd s .  In  h a l f  o f  th e  lis ts ,  t h e  w o rd s  
all f o l lo w e d  a s t r o n g /w e a k  s y l la b le  a c c e n t
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p a t te rn .  In  th e  o th e r  h a l f  o f  th e  lists, th e  
w o rd s  all fo l lo w e d  a w e a k /s t ro n g  a c c e n t  p a t 
te rn .  An e x a m p le  o f  e a c h  ty p e  o f  l is t  is 
s h o w n  in T a b le  1 ( the  c o m p l e t e  se t  o f  m a t e 
r ials is l i s te d  in th e  A p p e n d ix ) .  In  g e n e r a t i n g  
th e  lists, th e  s t ro n g /w e a k  a n d  w e a k /s t ro n g  
w o rd s  w e r e  m a tc h e d  in  te rm s  o f  th e  v o w e l  
th a t  o c c u r r e d  in th e  s t r e s s e d  sy l la b le .  In  ad-

w

d i t io n ,  an  e f fo r t  w as  m a d e  to m a tc h  as m u c h  
o f  th e  p h o n e t i c  m a te r ia l  in  th e  re s t  o f  th e  
w o rd s  as c lo s e ly  as p o s s ib le .  F o r  e x a m p le ,  a 
w o rd  w i th  a s t ro n g /w e a k  p a t t e r n ,  l ike  “ c ro s s 
i n g ,” w as  m a t c h e d  to o n e  w i th  a w e a k /s t ro n g  
p a t te rn ,  l ike  “ a c ro s s .” O n c e  th e  96 w o rd s  o f  
e a c h  s tress  ty p e  w e r e  s e l e c t e d ,  t h e y  w e r e  
d iv id e d  in to  e ig h t  lis ts  o f  12 i te m s  e ac h .

T h e  lists  w e r e  r e c o r d e d  in a  s o u n d  a t 
t e n u a t e d  ro o m  w i th  a S h u r e  m i c r o p h o n e  
(SM 10A ) a n d  a R evox  (A77) ta p e  r e c o rd e r .  
T h e  ta lk e r  w as  a c o l l e g e -a g e d ,  f e m a le ,  n a 
t ive  E n g l i s h  s p e a k e r  f rom  w e s t e r n  N e w  
York. S h e  p r a c t i c e d  r e a d i n g  th e  lists  s e v e ra l  
t im es  b e f o re  b e g i n n i n g  th e  r e c o rd in g s .  In  
r e c o rd in g  th e  lists ,  th e  t a lk e r  a l t e r n a t e d  b e 
tw e e n  lists o f  s t r o n g /w e a k  a n d  w e a k /s t ro n g  
i tem s .  T h e  t a lk e r  w as  to ld  to  r e a d  e a c h  list 
at a c o m fo r ta b le  ra te  a n d  to try  to  s p a c e  th e  
w o rd s  e q u a l ly .  O n e  v e r s io n  o f  e a c h  o f  th e  
p r e r e c o r d e d  lists  w as  t h e n  d ig i t i z e d  in to  a 
s e p a ra te  file on  a V A X S ta t io n  3 1 7 6  u s in g  a 
12-bit  A /D  c o n v e r te r .  M e a s u r e m e n t s  o f  th e  
d u ra t io n s  o f  e a c h  lis t  w e r e  m a d e .  T h e  w e a k /  
s t ro n g  lists h a d  an  a v e r a g e  d u r a t io n  o f  14.85 
sec  a n d  th e  s t ro n g /w e a k  lists  h a d  a n  a v e ra g e  
d u r a t io n  of 14.65 sec . A t t e s t  i n d i c a t e d  th a t  
th e  tw o  ty p e s  o f  l is ts  d id  n o t  d i f fe r  s ig n if i 
c a n t ly  in  t h e i r  o v e ra l l  d u ra t io n s ,  t ( 7) =  
0.694. T w o  lists  f ro m  e a c h  s t re ss  p a t t e r n  ty p e  
w e r e  c h o s e n  as p ra c t ic e  tr ia l  l is ts; t h e  r e 
m a in in g  lists  w e r e  u s e d  on  th e  te s t  tr ia ls .

T A B L E  1 

S a m p l e  L i s t s

w /s S/W

c o m p lv p l i a n t
be fa l l fa l te r
c o n d o n e d o n o r
c o m p o r t c o m e t
p o m a d e n e i g h b o r
a b u t b u t t e r
d e f in e final
re s to re s ta lw a r t
r e s e n t g e n t l e
a ss ig n s in u s
c a p r ic e r h e s u s

A co u s t ic  m e a s u r e m e n t s  (p i tch ,  a m p l i 
t u d e ,  a n d  d u ra t io n )  w e r e  t a k e n  o f  all 144 te s t  
w o rd s .  As e x p e c te d ,  t h e r e  w e r e  s ig n if ic a n t  
d i f fe re n c e s  b e t w e e n  th e  s t r e s s e d  a n d  u n 
s t r e s s e d  sy l la b le s .  S t r e s s e d  sy l la b le s  w e r e  
lo n g e r  (m e a n  d u r a t io n  =  3 2 6  m s) th a n  u n 
s t r e s s e d  o n e s  (m e a n  d u r a t io n  =  182 ms), 
s t r e s s e d  s y l la b le s  s h o w e d  g r e a te r  p i tc h  
r a n g e  (m e a n  =  52 H z) th a n  u n s t r e s s e d  o n e s  
(m e a n  =  46  H z), a n d  th e  m e a n  a m p l i t u d e  o f  
s t r e s s e d  s y l la b le s  w as  g r e a t e r  (76 rm s  a m p l i 
tu d e )  th an  th a t  o f  th e  u n s t r e s s e d  o n e s  (68 
rm s a m p l i tu d e ) .  T h e  s t ro n g /w e a k  a n d  w e a k /  
s t ro n g  w o rd  se ts  d id  n o t  d i f fe r  s ig n if ic a n t ly  
on a n y  a m p l i t u d e  m e a s u r e ,  b u t  t h e y  d id  d i f 
fer s ig n if ic a n t ly  in d u r a t io n  a n d  p i tc h  ra n g e .  
T h e  w e a k /s t r o n g  w o rd s  (m e a n  d u r a t io n  =  
546 ms) w e r e  s ig n if ic a n t ly  lo n g e r  th a n  th e  
s t ro n g /w e a k  w o rd s  (m e a n  d u r a t io n  =  471 
m s; f [ 142] =  6 .55 , p  <  .001), a n d  th e  p i tch  
ra n g e  o f  th e  s t r e s s e d  s y l la b le s  w as  s ig n if i 
c a n t ly  g r e a t e r  for th e  w e a k / s t r o n g  w o rd s  (60 
Hz) th a n  for th e  s t ro n g /w e a k  w o r d s  (44 H z; 
f [ 142] =  2 .11 , p  <  .04). P ro s o d ic  e f fec ts  a re  
th e r e fo r e  m o re  m a r k e d  in  th e  w e a k /s t r o n g  
w o rd  se t  th a n  in th e  s t r o n g /w e a k  set.  N o te  
th a t  c h i l d - d i r e c t e d  s p e e c h  e x h ib i t s  e x a g g e r 
a te d  p ro s o d ic  e f fec ts  ( F e r n a ld  &: S im o n ,  
1984), so th a t ,  if a n y th in g ,  o u r  w e a k / s t r o n g  
w o rd  se t  r e s e m b l e s  c h i l d - d i r e c t e d  s p e e c h  to 
a g r e a te r  d e g r e e  th a n  d o e s  o u r  s t ro n g /w e a k  
w o rd  set.

A p p a r a t u s .— T h e  d ig i t i z e d  files w e r e  
t r a n s f e r r e d  from  th e  V A X S ta t io n  to a P D P  
11/73 c o m p u te r .  D u r i n g  th e  e x p e r im e n t ,  
th e  P D P  c o n t r o l l e d  th e  p r e s e n t a t i o n  o f  th e  
lists a n d  r e c o r d e d  th e  o b s e r v e r ’s c o d in g  o f  
th e  in f a n t s ’ r e s p o n s e s .  T h e  a u d io  o u t p u t  for 
th e  e x p e r i m e n t  w a s  g e n e r a t e d  from  th e  d ig i 
t i z e d  w a v e fo rm s  o f  th e  s a m p le s .  A 12-bit  
D/A c o n v e r t e r  f e d  th e  o u t p u t  t h r o u g h  a n t i 
a l i a s in g  filters a n d  a K e n w o o d  a u d io  a m p l i 
fier (KA 5700)  to  7 - in c h  A d v e n t  l o u d s p e a k e r s  
m o u n te d  on  th e  s id e  w a l ls  o f  th e  t e s t in g  
b o o th .

T h e  e x p e r i m e n t  w a s  c o n d u c t e d  in  a 
t h r e e - s id e d  te s t  b o o th  c o n s t r u c t e d  o u t  o f  
p e g b o a r d ,  w i th  p a n e l s  o f  4 x  6 fe e t  on  th r e e  
s id e s  a n d  o p e n  a t  t h e  b ack .  T h i s  m a d e  it p o s 
s ib le  for an  o b s e r v e r  to look  th r o u g h  o n e  o f  
th e  e x i s t in g  h o le s  to  m o n i to r  th e  in f a n t  s 
h e a d tu r n s .  E x c e p t  for a sm a l l  s e c t io n  for 
v i e w in g  th e  in fa n t ,  t h e  r e m a i n d e r  of th e  p e g 
b o a rd  w as  b a c k e d  w i th  w h i t e  c a r d b o a r d  to 
g u a rd  a g a in s t  t h e  p o s s ib i l i t y  th a t  t h e  in fa n t  
m ig h t  r e s p o n d  to  m o v e m e n t s  b e h i n d  th e  
p a n e l .  T h e  te s t  b o o th  h a d  a r e d  l ig h t  a n d  a 
l o u d s p e a k e r  m o u n t e d  a t  e y e  le v e l  on  e a c h
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o f  th e  s id e  p a n e l s ,  a n d  a  g r e e n  l ig h t  m o u n te d  
on th e  c e n t e r  p a n e l .  A w h i t e  c u r ta in  s u s 
p e n d e d  a r o u n d  th e  top  o f  th e  b o o th  s h i e ld e d  
th e  in f a n t ’s v ie w  o f  th e  re s t  o f  th e  room . A 
c o m p u te r  t e r m in a l  a n d  r e s p o n s e  box  w e r e  
lo c a te d  b e h i n d  th e  c e n t e r  p a n e l ,  o u t  o f  v ie w  
o f  th e  in fan t .  T h e  r e s p o n s e  box , w h ic h  w as  
c o n n e c t e d  to th e  c o m p u te r ,  w as  e q u i p p e d  
w i th  a s e r ie s  o f  b u t to n s  th a t  s ta r te d  a n d  
s to p p e d  th e  f la sh in g  c e n t e r  a n d  s id e  l igh ts ,  
r e c o r d e d  th e  d i r e c t io n  a n d  d u r a t io n  o f h e a d -  
tu rn s ,  a n d  t e r m i n a t e d  a  tr ia l  w h e n  th e  in fa n t  
lo o k e d  a w a y  for m o r e  th a n  2 sec .  I n f o r m a 
t ion  a b o u t  th e  d i r e c t io n  a n d  d u r a t io n  o f  
h e a d tu r n s  a n d  th e  to ta l  tr ial d u r a t io n  w as  
s to re d  in  a d a ta  file on  th e  c o m p u te r .

P r o c e d u r e .— T h e  p r o c e d u r e  w as  a m o d 
if ied v e r s io n  o f  o n e  o r ig in a l ly  d e v e l o p e d  b y  
F e r n a l d  (1985). E a c h  in fa n t  w as  h e ld  o n  a 
p a r e n t ’s lap . T h e  p a r e n t  w a s  s e a t e d  in a  c h a i r  
in th e  c e n t e r  o f  th e  t e s t  b o o th .  T h e  in fa n t  
c o m p l e t e d  a fou r- tr ia l  f a m i l ia r iz a t io n  p h a s e  
(two lists o f  e a c h  ty p e :  s t ro n g /w e a k  a n d  
w e a k /s t ro n g )  a n d  a 12-tria l t e s t  p h a s e .  T h e  
w e a k /s t ro n g  lists w e r e  c o n s i s t e n t ly  p l a y e d  
th ro u g h  th e  l o u d s p e a k e r  on  o n e  s id e  p a n e l  
a n d  th e  s t ro n g /w e a k  lists  t h r o u g h  th e  l o u d 
s p e a k e r  on  th e  o th e r  s id e  p a n e l .  (T h e  s id e  
w as  c o u n t e r b a l a n c e d  ac ro ss  su b je c ts . )  T h e  
fa m i l ia r iz a t io n  p h a s e  w a s  i n t e n d e d  to a c 
q u a in t  th e  in fa n t  w i th  th e  a s s ig n e d  p o s i t io n  
o f  e a c h  ty p e  o f  list. T h e  o r d e r i n g  o f  th e  s t im 
u lu s  lists d u r i n g  th e  te s t  t r ia ls  w as  r a n d o m ,  
s u b je c t  to th e  c o n s t r a in t  t h a t  n o  m o re  th a n  
th r e e  lists  o f  th e  s a m e  ty p e  c o u ld  o c c u r  in a 
row . E a c h  s u b je c t  w as  t e s t e d  w i th  a d i f f e r e n t  
r a n d o m  o r d e r in g  o f  th e  lists.

E a c h  tr ia l b e g a n  b y  b l i n k i n g  th e  g r e e n  
l ig h t  on  th e  c e n t e r  p a n e l  u n t i l  t h e  in fa n t  h a d  
o r i e n te d  in th a t  d i r e c t io n .  T h e n ,  th e  c e n t e r  
l igh t  w as  e x t i n g u i s h e d  a n d  th e  r e d  l ig h t  
a b o v e  th e  l o u d s p e a k e r  on  o n e  o f  th e  s id e  
p a n e l s  b e g a n  to flash. W h e n  th e  in f a n t  m a d e  
a h e a d t u r n  o f  a t  le a s t  30° in  t h e  d i r e c t io n  o f  
th e  lo u d s p e a k e r ,  th e  n e x t  l is t  a p p r o p r i a t e  to 
th a t  s id e  b e g a n  to p la y  a n d  c o n t i n u e d  u n t i l  
its c o m p le t io n  or u n t i l  t h e  in f a n t  f a i le d  to 
m a in ta in  th e  30° h e a d t u r n  for 2 c o n s e c u t iv e  
sec  (e.g., i f  th e  in f a n t  t u r n e d  b a c k  to th e  c e n 
te r  o r  th e  o t h e r  s id e ,  lo o k e d  at t h e  m o th e r ,  
th e  floor, o r  th e  c e i l in g ) .  I f  t h e  in f a n t  t u r n e d  
b r ie f ly  a w a y  from  th e  t a r g e t  b y  30° in  an y

d ire c t io n ,  b u t  for less  th a n  2 sec ,  a n d  th e n  
lo o k ed  b ac k  ag a in ,  th e  t im e  s p e n t  lo o k in g  
aw a y  w as  n o t  i n c l u d e d  in  th e  o r ie n ta t io n  
t im e .  D u r in g  th e  fa m i l ia r iz a t io n  tr ia ls ,  th e  
re d  l ig h t  w as  e x t in g u i s h e d  w h e n  th e  l is t  b e 
gan , b u t  d u r in g  th e  te s t  t r ia ls  th e  l ig h t  r e 
m a in e d  on  for th e  e n t i r e  d u ra t io n  o f  th e  
t r i a l .1

An o b s e r v e r  h i d d e n  b e h i n d  th e  c e n t e r  
p a n e l  lo o k e d  th r o u g h  a p e e p h o l e  a n d  r e 
c o r d e d  th e  d i r e c t io n  a n d  d u ra t io n  o f  th e  in 
f a n t ’s h e a d tu r n s  u s in g  a r e s p o n s e  box. T h e  
o b s e r v e r  w as  n o t  in fo rm e d  as to w h ic h  l o u d 
s p e a k e r s  p l a y e d  th e  s t ro n g /w e a k  a n d  w e a k /  
s t ro n g  lists. T h is  w as  p o s s ib le  b e c a u s e  th e  
a s s ig n m e n t  o f  th e  v e r s io n s  to th e  left or r ig h t  
s id e  w as  d e t e r m i n e d  b y  th e  c o m p u t e r  a n d  
n o t  r e v e a l e d  to th e  o b s e r v e r  u n t i l  th e  c o m 
p le t io n  o f  th e  te s t  se s s io n .  T h e  lo u d n e s s  l e v 
e ls  for th e  s a m p le s  w e r e  s e t  b y  a s e c o n d  
a ss is tan t ,  w h o  w as  n o t  in v o lv e d  in th e  o b s e r 
v a t ion s ,  at 72 ±  2 dB  (C) S P L  u s in g  a Q u e s t  
(M o d e l  215) s o u n d  le v e l  m e te r .  In  a d d i t io n ,  
b o th  th e  o b s e r v e r  a n d  th e  in f a n t ’s p a r e n t  
l i s t e n e d  to a r e c o r d in g  o f  l is ts  o f  r a n d o m ly  
in t e r s p e r s e d  s t ro n g /w e a k  a n d  w e a k /s t ro n g  
w o rd s  o v e r  h e a d p h o n e s .  T h is  l is t  p r o v e d  to 
b e  an  e x c e l l e n t  m a s k in g  s t im u lu s ,  a n d  p a r 
e n ts  a n d  o b s e r v e r s  r e p o r t e d  th a t  w i th  th is  
b a c k g r o u n d  th e y  w e r e  u n a w a r e  o f  th e  n a tu r e  
o f  th e  s t im u lu s  a t  a g iv e n  lo c a t io n  on  a p a r 
t i c u la r  trial.

R e s u l t s  a n d  D is c u s s io n

T h e  a m o u n t  o f  t im e  th a t  e a c h  in f a n t  o r i 
e n t e d  to t h e  l o u d s p e a k e r  on  e a c h  tr ia l  w as  
r e c o rd e d .  T h e  a v e ra g e  lo o k in g  t im e s  w e r e  
5 .43  sec  (S D  =  1.48 sec) for th e  w e a k /s t ro n g  
lists a n d  7 .45  se c  (S D  =  2 .09  sec)  for th e  
s t ro n g /w e a k  lists . T w e n t y - o n e  o f  th e  24  in 
fants  h a d  lo n g e r  lo o k in g  t im e s  for th e  s t ro n g /  
w e a k  lists. A p a i r e d  t  t e s t  c o n f i rm e d  th a t  th e  
d i f f e r e n c e  in  o r i e n ta t io n  t im e s  to th e  s t ro n g /  
w e a k  a n d  w e a k / s t r o n g  lis ts  w as  s ig n if ic an t ,
¿(23) =  4 .39 , p  <  .001.

T h u s ,  th e  r e s u l t s  i n d i c a t e  th a t  9 -m o n th -  
o ld  A m e r ic a n  in fa n ts  d o  s h o w  a p r e f e r e n c e  
for th e  lis ts  o f  w o rd s  fo l lo w in g  a s t ro n g /w e a k  
s t re ss  p a t t e rn .  T h i s  s u g g e s ts  th a t  t h e y  m ay  
a l r e a d y  h a v e  d e v e l o p e d  s o m e  s e n s i t iv i ty  to 
th e  d o m i n a n t  s t re s s  p a t t e r n  o f  E n g l i s h  
w o rd s .  O f c o u r s e ,  o n e  c o u ld  ra is e  th e  q u e s 

1 E x t e n s i v e  p i lo t  t e s t i n g  b e f o r e  p r e v io u s  s tu d i e s  (e.g., J u s c z y k  e t  al., 1992) c o n v i n c e d  us
th a t  th is  is th e  b e s t  w a y  to h a n d l e  th e  l ig h ts  d u r i n g  th e  p r o c e d u r e .  L e a v i n g  th e  f la sh in g  l ig h t  on  
d u r i n g  th e  f a m i l i a r i z a t io n  t r ia ls  s e e m s  to h a b i t u a t e  th e  in fa n ts  to th e  l ig h ts ,  a n d  r e s u l t s  in  v e ry  
s h o r t  o r i e n ta t io n  t im e s  d u r i n g  th e  t e s t  tr ia ls .  M o re o v e r ,  th e  in fa n ts  a re  a l so  le ss  l ik e ly  to c o m p l e t e  
th e  full s e t  o f  t e s t  t r ia ls  u n d e r  t h e s e  c i r c u m s ta n c e s .
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t ion  as to w h e t h e r  th e  p r e f e r e n c e  for s t ro n g /  
w e a k  p a t te rn s  re f lec ts  a t t e n t io n  to th e  m o s t  
f r e q u e n t ly  u s e d  w o rd  s tre ss  p a t t e r n  in  th e  
la n g u a g e  or w h e t h e r  w o rd s  w i th  t h e s e  p a t 
t e rn s  a re  s im p ly  m o re  in t r in s ic a l ly  i n t e r e s t 
ing  or p l e a s in g  to th e  in fan ts .  F o r  in s ta n c e ,  
it m ay  b e  th e  ca se  th a t  in fan ts  o f  a n y  age  
m ig h t  s h o w  th e  s a m e  p r e f e r e n c e  for the  
s t ro n g /w e a k  p a t te rn s .  I f  so, t h e n  th e  p r e s e n t  
re su l ts  w o u ld  h a v e  l i t t le  to sav  a b o u t  in f a n t s ’

*

l e a rn in g  a b o u t  th e  s o u n d  p a t t e rn s  o f  th e i r  
n a t iv e  la n g u a g e .  T o  e x p lo re  th is  p o s s ib i l i ty ,  
w e  d e c i d e d  to te s t  a g r o u p  of y o u n g e r  in fan ts  
on th e  s a m e  m a te r ia ls .

Exper im en t  2

In  p re v io u s  in v e s t ig a t io n s  of in fan ts  
s e n s i t iv i ty  to s t ru c tu ra l  f e a tu re s  o f  th e  s o u n d  
p a t te rn s  o f  t h e i r  n a t iv e  la n g u a g e ,  t h e r e  w e r e  
in d ic a t io n s  th a t  a l th o u g h  9 -m o n th -o ld s  d i s 
p la y e d  su c h  s e n s i t iv i t i e s ,  6 -m o n th -o ld s  o f ten
d id  n o t  (e.g., J u s c z y k  e t  al., 1992, 1993). 
M o re o v e r ,  th e  h e a d t u r n  p r e f e r e n c e  p r o c e 
d u r e  has  a lso  b e e n  u s e d  s u c c e s s f u l ly  to d e m 
o n s t ra te  th a t  6 -m o n th -o ld s  s h o w  s e n s i t iv i ty  
to p ro s o d ic  c o r r e la te s  o f  s y n ta c t ic  u n i t s  in 
th e  n a t iv e  l a n g u a g e  ( H i r s h - P a s e k  e t  al., 
1987) a n d  to m u s ic a l  p h r a s e  s t r u c tu r e  (K rum - 
h an s l  & J u s c z y k ,  1990). F o r  t h e s e  r e a s o n s ,  
w e  n e x t  t e s t e d  a g r o u p  o f  6 -m o n th -o ld s  on  
th e  s t ro n g /w e a k  a n d  w e a k /s t ro n g  lists. An in 
d ic a t io n  th a t  th is  y o u n g e r  g r o u p  a lso  d e m o n 
s t ra te s  a p r e f e r e n c e  for th e  s t ro n g /w e a k  lists 
w o u ld  s u p p o r t  t h e  v ie w  th a t  th is  ty p e  of p a t 
t e rn  is s im p ly  i n h e r e n t l y  m o re  i n t e r e s t i n g  
for th e  in fan ts .

M e t h o d

S u b je c t s .— T w e n ty - f o u r  in fa n ts  o f  a p 
p ro x im a te ly  6 m o n th s  o f  a g e  (15 m a le s  a n d  
n in e  fe m a le s )  f rom  th e  s u b u r b a n  B uffa lo  
a rea  w e r e  t e s t e d .  T h e  in fa n ts  h a d  an  a v e ra g e  
ag e  o f  27  w e e k s ,  2 d a y s  ( ra n g e :  22  w e e k s ,  0 
days  to 29 w e e k s ,  3 days) .  A n a d d i t io n a l  
th r e e  in fan ts  w e r e  t e s t e d  b u t  n o t  i n c l u d e d  
for th e  fo l lo w in g  r e a s o n s :  c r y in g  (1), e x p e r i 
m e n t e r  e r ro r  (1), a n d  d if f icu l ty  t u r n i n g  to o n e  
o f  th e  tw o  s id e s  (1).

S t i m u l u s  m a te r ia l s ,  a p p a r a tu s ,  a n d  p r o 

c e d u r e .— T h e s e  w e r e  th e  s a m e  as in th e  p r e 
v io u s  e x p e r im e n t .

R e s u l t s  a n d  D is c u s s io n

T h e  a m o u n t  o f  t im e  th a t  e a c h  in f a n t  o r i 
e n t e d  to th e  l o u d s p e a k e r  on  e a c h  tr ia l  w as  
r e c o r d e d .  T h e  a v e r a g e  lo o k in g  t im e s  w e r e  
7 .68 se c  (S D  =  2 .11 sec)  for t h e  w e a k / s t r o n g  
lists a n d  7 .69  se c  (S D  =  1.66 sec )  for th e  
s t ro n g /w e a k  lists . T h i r t e e n  o f  t h e  24  in fa n ts  
h a d  lo n g e r  a v e r a g e  lo o k in g  t im e s  for th e

s t ro n g -w e a k  lists. A p a i r e d  t t e s t  i n d ic a te d  
th a t  th e  d i f f e r e n c e  in o r ie n ta t io n  t im e s  to th e  
s t ro n g /w e a k  a n d  w e a k /s t ro n g  lists  w as  n o t  
s ign if ican t ,  t ( 23) =  0.15.

In  c o n t r a s t  to th e  r e su l t s  o f  th e  p re v io u s  
e x p e r im e n t ,  t h e  6 -m o n th -o ld s  d id  n o t  s h o w  
an y  t e n d e n c y  to l i s te n  lo n g e r  to  th e  s t ro n g /  
w e a k  lists th a n  to th e  w e a k /s t ro n g  lists. So it 
d o es  n o t  a p p e a r  to b e  th e  ca se  th a t  in fan ts  
s im p ly  find th e  w o rd s  from  th e  s t ro n g /w e a k  
lists m o re  i n t e r e s t i n g  to l i s te n  to. R a th e r ,  it 
a p p e a r s  th a t  th e  p r e f e r e n c e  th a t  th e  9- 
m o n th -o ld s  d e m o n s t r a t e d  in th e  p r e v io u s  e x 
p e r i m e n t  m a y  c o m e  a b o u t  as a r e s u l t  o f  t h e i r  
in c r e a s in g  fa m il ia r i ty  w i th  th e  s o u n d  p a t 
t e rn s  o f  E n g l i s h .  T o  co n f i rm  th is  d e v e l o p 
m e n ta l  c h a n g e ,  w e  s u b m i t t e d  th e  d a ta  from  
th e  6- a n d  9 -m o n th -o ld s  to an  A N O V A  o f  a 2 
(age) X 2 (s tre ss  p a t t e rn )  d e s ig n .  S ig n if ic a n t  
m a in  e ffec ts  w e r e  o b s e r v e d  for b o th  age ,  
F ( l ,  92) =  10.69, p  <  .003, a n d  s t re ss  p a t 
t e rn ,  F ( l ,  92) =  7 .01, p  =  .01. M o s t  im p o r 
tan t ,  t h e r e  w as  a s ig n i f ic a n t  in t e r a c t io n  b e 
tw e e n  th e s e  tw o  v a r ia b le s ,  F ( l ,  92) =  7.13, 
p  <  .01. T h is  la t te r  r e s u l t  s u p p o r t s  th e  n o t io n  
of a d e v e l o p m e n t a l  t r e n d  in  th e  in f a n t s ’ t e n 
d e n c y  to l i s te n  s ig n i f ic a n t ly  to  w o rd s  fo l lo w 
ing  th e  s t ro n g /w e a k ,  as o p p o s e d  to th e  w e a k /  
s trong ,  s t re s s  p a t t e rn .

T h u s ,  th e  r e s u l t s  o f  t h e s e  first tw o  e x p e r 
im e n ts  s u g g e s t  th a t  s o m e  t im e  b e t w e e n  6 
a n d  9 m o n th s  o f  ag e ,  A m e r ic a n  in fa n ts  b e g in  
to s h o w  d i f f e r e n c e s  in t h e i r  l i s t e n in g  t im e s  
to lists o f  w o rd s  th a t  d o  o r  d o  n o t  fo l lo w  th e  
p r e d o m i n a n t  s t re s s  p a t t e r n  in E n g l i s h .  O u r  
in t e r p r e ta t io n  o f  t h e s e  r e s u l t s  a s s u m e s  th a t  
it is th e  s t re ss  p a t t e r n s  of t h e  w o rd s  th a t  in 
fants  a re  r e s p o n d i n g  to. H o w e v e r ,  to  th is  
p o in t ,  w e  h a v e  n o t  r u l e d  o u t  th e  p o s s ib i l i ty  
th a t  th e  w o rd s  from  th e  tw o  ty p e s  o f  lists 
c o u ld  a lso  e m b o d y  o th e r  c o m m o n a l i t i e s  th a t  
h a v e  to do  w i th  t h e i r  p h o n e t i c  a n d  p h o n o ta c -  
tic  s t ru c tu r e .  I n d e e d ,  J u s c z y k  e t  al. (1993) 
h a v e  s h o w n  th a t  9 -m o n th -o ld  in fa n ts  a re  s e n 
s i t iv e  to p h o n e t i c  a n d  p h o n o ta c t i c  p r o p e r t i e s  
o f  w o rd s  in  t h e i r  n a t iv e  l a n g u a g e .  C o n s e 
q u e n t ly ,  it is p o s s ib l e  t h a t  in fa n ts  in  th e  
p r e s e n t  s tu d y  w e r e  r e s p o n d i n g  to t h e s e  fe a 
tu re s  o f  th e  w o rd s  r a th e r  th a n  to th e  s t re ss  
p a t te rn s .  F o r  th is  r e a s o n ,  w e  d e c i d e d  to c o n 
d u c t  th e  f o l lo w in g  e x p e r i m e n t .

Exp er im en t  3

O n e  m e a n s  o f  d e t e r m i n i n g  w h e t h e r  in 
fan ts  w e r e  r e s p o n d i n g  to  th e  s t re ss  p a t t e r n s  
o f  th e  w o rd s  in  t h e  lis ts  o r  to o t h e r  f e a tu re s  
h a v in g  to d o  w i th  t h e i r  p h o n e t i c  a n d  p h o n o -  
tac t ic  s t r u c tu r e  is to  e l i m i n a t e ,  o r  a t  le a s t
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g re a t ly  r e d u c e ,  th e  a v a i la b i l i ty  o f  th e  la t te r  
ty p e s  o f  c u e s  in  th e  in p u t .  L o w -p a s s  f i l te r in g  
th e  in p u t  at a s u i t a b le  le v e l  is o n e  m e a n s  of 
a c h ie v in g  th is  o b je c t iv e  th a t  has  b e e n  u s e d  
in p re v io u s  s tu d ie s  w i th  in fan ts  (e.g., C o o p e r  
& A slin ,  1990; F e r n a ld ,  1989; J u s c z y k  e t  al., 
1992, 1993; M e h l e r  e t  al., 1988). T h u s ,  in  th e  
p r e s e n t  e x p e r im e n t ,  9 -m o n th -o ld  A m e r ic a n  
in fan ts  w e r e  t e s t e d  on  lo w -p a ss  f i l te re d  v e r 
s ions  o f  th e  s t ro n g /w e a k  a n d  w e a k /s t ro n g  
lists. I f  in fan ts  a re  s im p ly  r e s p o n d i n g  to th e  
p h o n e t i c  a n d  p h o n o ta c t i c  f e a tu re s  o f  th e  
w o rd s  from  th e  lis ts ,  t h e n  o n e  w o u ld  e x p e c t  
th a t  th e  p r e f e r e n c e  for th e  s t ro n g /w e a k  lists  
w o u ld  d i s a p p e a r  u n d e r  c o n d i t io n s  o f  low - 
pass  f i l te r ing . A l te rn a t iv e ly ,  i f  in fa n ts  a re  r e 
s p o n d in g  to t h e  s t re ss  p a t t e rn s  o f  th e  w o rd s  
in th e  lists ,  t h e n  th e  p r e f e r e n c e  for th e  
s t ro n g /w e a k  lists  s h o u ld  r e m a in  in ta c t  e v e n  
w h e n  th e  lists a re  lo w -p a s s  f i l te red .

M e th o d

S u b je c t s .— T w e n ty - f o u r  in fan ts  o f  a p 
p ro x im a te ly  9 m o n th s  o f  ag e  (15 m a le s  a n d  
n in e  fe m a le s )  from  th e  s u b u r b a n  B uffa lo  
a rea  w e r e  te s te d .  T h e  in fa n ts  h a d  an  a v e ra g e  
age  o f  40  w e e k s ,  4 d ay s  ( ran g e :  38  w e e k s ,  3 
days  to 43  w e e k s ,  2 days) .  F iv e  a d d i t io n a l  
in fan ts  w e r e  t e s t e d  b u t  e x c l u d e d  for th e  fo l 
l o w in g  re a so n s :  p a r e n t  f a i le d  to  k e e p  th e  i n 
fan t c e n t e r e d  d u r i n g  th e  e x p e r i m e n t  (3), 
lo o k in g  t im e s  for e a c h  s id e  w e r e  u n d e r  3 sec  
(1), e x p e r i m e n t e r  e r ro r  (1).

S t i m u l u s  m a te r ia l s .— T h e  s a m e  lists  
w e r e  u s e d  as in th e  p r e v io u s  tw o  e x p e r i 
m e n ts .  H o w e v e r ,  a f te r  th e  c o n v e r s io n  o f  d ig 
i t iz e d  files to a u d io  o u t p u t  b y  th e  D /A  c o n 
v e r te r ,  t h e  r e s u l t i n g  s ig n a ls  w e r e  p a s s e d  
th r o u g h  a K ro h n - H i te  f i l te r  w i th  th e  low - 
pass  c u to f f  s e t  to 4 0 0  H z  w i th  an  a t t e n u a t io n  
s lo p e  o f  48  dB  p e r  o c ta v e .  T h i s  f i l te r  le v e l  
w as  su f f ic ie n t  to e l i m i n a t e  m o s t  o f  th e  d i s 
t in c t iv e  p h o n e t i c  in fo rm a t io n  from  th e  s a m 
p le s  w h i l e  l e a v in g  in ta c t  p r o s o d ic  f e a tu re s ,  
s u c h  as in to n a t io n ,  s t re s s ,  a n d  r h y th m .  T h e  
f i l te re d  s a m p le s  w e r e  o u t p u t  to th e  a m p l i f ie r  
a n d  t h e n  to t h e  l o u d s p e a k e r  in  th e  t e s t in g  
room . N o te  th a t  lo w -p a s s  f i l te r in g  d o e s  t e n d  
to r e d u c e  th e  o v e ra l l  a m p l i t u d e  o f  th e  
s p e e c h  s o u n d s .  H o w e v e r ,  t h e  l o u d n e s s  l e v 
e ls  on  th e  a m p l i f ie r s  w e r e  a d ju s t e d  to e n s u r e  
th a t  t h e  lis ts  w e r e  p l a y e d  a t t h e  s a m e  s o u n d  
p r e s s u r e  le v e ls  as in  t h e  p r e v io u s  e x p e r i 
m e n ts  (i.e., 72 ±  2 dB  [C] S P L ).

A p p a r a t u s  a n d  p r o c e d u r e .— S lig h t  m o d 
i f ica tions  w e r e  m a d e  to th e  a p p a r a tu s  so th a t  
th e  t e s t  s e s s io n s  c o u ld  b e  v i d e o t a p e d  as w e l l  
as s c o r e d  on  l in e  b y  th e  o b s e r v e r  in  th e  te s t  
room . A h o le  o f  a b o u t  8 cm  in  d i a m e t e r  w as

c u t  in to  th e  p e g b o a r d  o f  th e  c e n t e r  p a n e l  8 
cm  b e lo w  th e  g r e e n  f la sh in g  ligh t.  A JV C  
c o m p a c t  v id e o  c a m e r a  (G R -303) w as  a l ig n e d  
w ith  th e  h o le  b e h i n d  th e  p e g b o a r d .  T h e  
c a m e ra  w as  u s e d  w i th  th e  e x is t in g  l ig h t in g  
in th e  room . In  all o th e r  r e s p e c ts ,  th e  a p p a r a 
tus  a n d  p r o c e d u r e  r e m a i n e d  th e  s a m e  as in 
th e  p re v io u s  e x p e r im e n t s .

R e s u l t s  a n d  D is c u s s io n

T h e  a m o u n t  o f  t im e  th a t  e a c h  in fa n t  o r i 
e n t e d  to th e  l o u d s p e a k e r  on  e a c h  trial w as  
r e c o rd e d .  T h e  a v e ra g e  lo o k in g  t im e s  w e r e  
7.37 sec  (S D  =  2 .30  sec) for th e  w e a k /s t ro n g  
lists a n d  8 .25  sec  (S D  =  2 .23  sec)  for th e  
s t ro n g /w e a k  lists. F i f t e e n  o f  th e  24 in fan ts  
s h o w e d  lo n g e r  lo o k in g  t im e s  for t h e  s t ro ng /  
w e a k  lists. A p a i r e d  t  t e s t  c o n f i rm e d  th a t  th e  
d i f f e r e n c e  in o r i e n ta t io n  t im e s  to th e  s t ro n g /  
w e a k  a n d  w e a k /s t ro n g  lists  w as  s ign if ican t ,
¿(23) =  2 .05 , p = .05. T h u s ,  th e  p r e f e r e n c e
for th e  lists  o f  w o rd s  w i th  s t ro n g /w e a k  s t re ss  
p a t te rn s  r e m a i n e d  e v e n  th o u g h  th e  s a m p le s  
w e r e  lo w -p a ss  f i l te red .  T h i s  s u g g e s ts  th a t  
th e  p ro s o d ic  d i f f e r e n c e s  b e t w e e n  th e  tw o  
ty p e s  o f  l is ts ,  w h ic h  r e m a in  a f te r  lo w -p ass  
f i l te r ing , a re  su f f ic ie n t  to p r o d u c e  lo n g e r  l is 
t e n in g  t im e s  to th e  s t ro n g /w e a k  w o rd s .  N o te  
th a t  in  o th e r  e x p e r im e n t s ,  lo w -p a s s  f i l te r in g  
e l im in a t e d  p r e f e r e n c e s  th a t  a re  a p p a r e n t ly  
b a s e d  on  th e  p h o n e t i c  a n d  p h o n o ta c t i c  p r o p 
e r t ie s  o f  w o rd s  ( Ju scz y k  e t  al., 1993).

T h e  lo o k in g  t im e s  in  th is  e x p e r i m e n t  
a p p e a r e d  to b e  lo n g e r  th a n  in  E x p e r i m e n t  1, 
w h ic h  u s e d  th e  u n f i l t e r e d  v e r s io n s  o f  th e  
w o rd  lists. T o  e x a m in e  th is  p o s s ib i l i ty  w e  
s u b m i t t e d  th e  d a ta  f rom  b o th  e x p e r im e n t s  to 
an  A N O V A  o f  a 2 ( e x p e r im e n t )  x  2 (lis t  ty p e )  
d e s ig n .  B o th  th e  m a in  e ffec ts  o f  e x p e r im e n t ,  
F ( l ,  92) =  11.92, p  <  .001, a n d  l is t  ty p e  
p r o v e d  to b e  s ig n if ic an t ,  F ( l ,  92) =  10.72, p  
<  .002. H o w e v e r ,  t h e r e  w as  no  in d ic a t io n  o f  
a s ig n if ic a n t  in t e r a c t io n  b e t w e e n  t h e s e  tw o  
factors ,  F ( l ,  92) =  1.85, p  >  .20. H e n c e  th e r e  
is s o m e  in d ic a t io n  th a t  t h e  in fa n ts  a c tu a l ly  
l i s t e n e d  lo n g e r  o v e ra l l  to th e  lo w -p a s s  fil 
t e r e d  s t im u l i  th a n  t h e y  d id  to  th e  u n f i l t e r e d  
v e rs io n s .  P e r h a p s  t h e  r e d u c t io n  o f  p h o n e t i c  
in fo rm a t io n  r e n d e r e d  th e  lo w -p a s s  f i l te re d  
v e r s io n s  m o re  n o v e l  for in fan ts .  T h i s  is n o t  
th e  p a t t e r n  ty p ic a l ly  o b s e r v e d  in  p r e v io u s  
s tu d ie s  u s in g  lo w -p a s s  f i l te r in g  (e.g., J u s c z y k
e t  al., 1992, 1993), w h e r e ,  i f  a n y th in g ,  l i s 
t e n i n g  t im e s  to lo w -p a s s  f i l te re d  s t im u l i  
t e n d e d  to b e  s h o r t e r  th a n  for u n f i l t e r e d  s t im 
u li .  W e  s u s p e c t  th a t  t h e  p r e s e n t  d i f f e r e n c e  
is s im p ly  d u e  to d i f f e r e n c e s  b e t w e e n  th e  tw o  
s u b je c t  g ro u p s ,  a n d  p e r h a p s  to n o th i n g  m o re  
th a n  th e  fact th a t  t h e  s u b je c t s  in  E x p e r i m e n t
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3 w e r e  j u s t  a l i t t le  o ld e r  th a n  th e  o n e s  in 
E x p e r i m e n t  1.

T h e  u se  of th e  v id e o c a m e r a  th r o u g h o u t  
the  s e s s io n s  a lso  p r o v id e d  us w i th  th e  o p p o r 
tu n i ty  to c o n d u c t  r e l ia b i l i ty  c h e c k s  on  th e  
t im es  r e c o r d e d  b y  th e  o b s e r v e r  d u r i n g  t e s t 
ing. T h e  o r ig in a l  o b s e r v e r  a n d  a s e c o n d  o b 
s e rv e r  i n d e p e n d e n t l y  s c o re d  v id e o ta p e s  
w i th  th e  s o u n d t r a c k s  t u r n e d  o ff  for 22  of th e  
24 su b je c ts  in th e  s tu d y  (u n fo r tu n a te ly ,  th e  
d a ta  from th e  o th e r  tw o  s u b je c ts  c o u ld  n o t  
b e  s c o re d  on  v id e o  b e c a u s e  of e r ro rs  in r e 
c o rd in g  th e  se ss io n s ) .  W e  c o n d u c t e d  th r e e  
d i f f e re n t  ty p e s  o f  r e l i a b i l i ty  c h e c k s .  T h e  first 
in v o lv e d  a c o r re la t io n  o f  th e  d i f f e r e n c e  in 
lo o k in g  t im e s  for th e  s t ro n g /w e a k  a n d  w e a k /  
s t ro n g  lists for e a c h  in fa n t  as r e p o r t e d  b y  
th e  s a m e  o b s e r v e r  w h e n  v i e w i n g  e a c h  i n 
fan t “ l i v e ” a n d  on  v id e o ta p e .  T h e  P e a r s o n  
p r o d u c t - m o m e n t  c o r re la t io n  in d i c a t e d  h ig h  
a g r e e m e n t  ac ross  t h e s e  o b s e r v a t io n s ,  r ( 20) 
=  .924. N ex t,  w e  e x a m in e d  a g r e e m e n t  b e 
tw e e n  th e  “ l i v e ” o b s e r v a t io n s  a n d  th o s e  
m a d e  from  th e  v id e o ta p e s  b y  th e  s e c o n d  o b 
s e rv e r .  O n c e  ag a in ,  t h e r e  w as  e x c e l l e n t  
a g r e e m e n t ,  r (20 )  =  .937. F in a l ly ,  t h e r e  w as  
e x c e l l e n t  a g r e e m e n t  b e t w e e n  th e  lo o k in g  
t im es  r e c o r d e d  b v  b o th  o b s e rv e r s  w h i l e

9

v ie w in g  th e  v id e o ta p e s ,  r(20) =  .961. T h u s ,  
th e r e  w as  h ig h  a g r e e m e n t  b e t w e e n  d i f f e r e n t  
o b s e rv e r s  o f  th e  s a m e  in fan ts .  As a f u r th e r  
c h e c k  on  o b s e r v e r  a g r e e m e n t ,  w e  took  a 
c lo s e r  look a t p o s s ib le  d i s c r e p a n c ie s  b e 
tw e e n  th e  l ive  a n d  v id e o t a p e  lo o k in g  t im e  
j u d g m e n t s  b y  lo o k in g  at d i f f e r e n c e s  in r e 
c o r d e d  t im e s  on  a t r ia l -b v - tr ia l  bas is .  O n  189

*

tr ia ls  (72%), th e  d i s c r e p a n c y  b e t w e e n  th e  r e 
c o r d e d  t im e  o f  t h e  l ive  o b s e r v e r  a n d  a  d i f f e r 
e n t  o b s e r v e r  v i e w in g  th e  v id e o t a p e  w as  less  
th a n  0 .5  sec. O n  41 tr ia ls  (15% ), t h e r e  w as  
a d i s c r e p a n c y  o f  1 se c  or  m o re .  F o r  t h e s e  
d i s c r e p a n c ie s  o f  1 sec  o r  m o re ,  w e  e x a m in e d  
th e  p a t t e r n  o f  d i f f e r e n c e s  b e t w e e n  th e  tw o  
o b s e rv e r s  to s e e  w h e t h e r  t h e r e  w a s  a n y  sys- 
t e m a t ic  t e n d e n c y  for t h e  l ive  o b s e r v e r  to

*

o v e r e s t im a te  lo o k in g  t im e s  on  th e  s t ro n g /  
w e a k  tr ia ls  a n d  to u n d e r e s t i m a t e  t h e m  for 
th e  w e a k /s t r o n g  tr ia ls .  A t  t e s t  r e v e a l e d  th a t  
th e r e  w as  no  s y s te m a t ic  d i f f e r e n c e  b e t w e e n

w

o b s e rv e r s  ac ro ss  t h e s e  tr ia ls ,  ¿(39) =  0 .56 , p  
=  .60. T h e r e f o r e ,  t h e  h ig h  a g r e e m e n t  b e 

tw e e n  th e  t im e s  r e c o r d e d  d u r i n g  th e  “ l i v e ” 
o b s e rv a t io n s  a n d  th o s e  o f  t h e  v id e o s  w i th o u t  
th e  s o u n d t ra c k s  is an  in d ic a t io n  th a t  th e  e x 
p e r i m e n t e r ’s j u d g m e n t s  o f  lo o k in g  t im e s  
w e re  n o t  u n w i t t i n g ly  b ia s e d  b y  th e  p o s s ib i l 
ity th a t  s h e  m ay  h a v e  h e a r d  a p o r t io n  o f  th e  
s o u n d t ra c k  d e s p i t e  th e  m a s k in g  n o ise .

T h e  p r e s e n t  r e s u l t s  w i th  lo w -p a ss  fil 
t e r e d  v e r s io n s  o f  th e  lists  s u g g e s t  th a t  9- 
m o n th -o ld s  do  r e s p o n d  to d i f f e r e n c e s  in th e  
s tress  p a t t e rn s  o f  th e  w o rd s .  T h u s ,  e v e n  
w h e n  th e  a v a i la b i l i ty  o f  p o te n t ia l  p h o n e t i c  
a n d  p h o n o ta c t i c  c u e s  in th e  i n p u t  is g re a t ly  
r e d u c e d ,  th e  in fan ts  still  l i s te n  lo n g e r  to th e  
lists w i th  w o rd s  th a t  fo l lo w  a s t ro n g /w e a k  
s tress  p a t te rn .

General D iscu ss ion

T h e  p r e s e n t  s tu d y  h as  s h o w n  th a t  d u r 
ing  th e  la t te r  h a l f  o f  th e  first y e a r  o f  life  i n 
fants a re  l e a r n in g  a b o u t  c h a ra c te r i s t i c  p a t 
t e rn s  in  th e  s o u n d  s t r u c tu r e  o f  t h e i r  n a t iv e  
la n g u a g e .  In  p a r t ic u la r ,  t h e  r e s u l t s  o f  th e  first 
e x p e r i m e n t  d e m o n s t r a t e d  th a t  9 -m o n th -o ld  
A m e r ic a n  in fa n ts  l i s t e n e d  lo n g e r  to lists o f  
i tem s  th a t  c o n fo rm  to th e  p r e d o m i n a n t  
s t ro n g /w e a k  s t re ss  p a t t e r n  o f  E n g l i s h  w o rd s  
th an  to lists  th a t  d id  n o t  d i s p la y  th is  p a t t e rn .  
T h e  re s u l t s  o f  th e  s e c o n d  e x p e r i m e n t  i n d i 
c a te d  th a t  6 -m o n th -o ld  A m e r ic a n  in fa n ts  d id  
n o t  e x h ib i t  th e  s a m e  p r e f e r e n c e s  for w o rd s  
w ith  s t ro n g /w e a k  s t re ss  p a t t e r n s  as d id  th e  
o ld e r  in fan ts ,  d e s p i t e  th e  fact t h a t  o th e r  e x 
p e r im e n t s  w i th  t h e  s a m e  lo o k in g  p a r a d ig m  
h a v e  d e m o n s t r a t e d  th a t  6 -m o n th -o ld s  a re  c a 
p a b le  o f  m a n y  s p e e c h  d i s c r im in a t io n s .2 C o n 
s e q u e n t ly ,  it a p p e a r s  th a t  it is n o t  s im p ly  th e  
case  th a t ,  in  g e n e r a l ,  in fa n ts  f ind  w o rd s  w i th  
a s t ro n g /w e a k  p a t t e r n  m o r e  i n t e r e s t i n g  to l is 
t en  to th a n  o n e s  fo l lo w in g  a  w e a k / s t r o n g  p a t 
te rn .  R a th e r ,  it s e e m s  th a t  th e  t e n d e n c y  o f  
9 -m o n th -o ld s  to l i s te n  lo n g e r  to w o rd s  w i th  
th e  s t ro n g /w e a k  p a t t e r n  ca n  b e  a t t r i b u t e d  to 
th e i r  i n c r e a s in g  fa m i l ia r i ty  w i th  th e  p r e d o m 
in a n t  s t re s s  p a t t e r n  o f  E n g l i s h .  T h i s  i n t e r 
p r e ta t io n  o f  th e  9 - m o n th - o l d s ’ b e h a v i o r  r e 
c e iv e s  a d d i t io n a l  s u p p o r t  f rom  th e  r e s u l t s  o f  
th e  th i rd  e x p e r im e n t .  L o w -p a s s  f i l te r in g  th e  
lists le f t  th e  s t re s s  p a t t e r n s  o f  t h e  w o rd s  i n 
tac t  w h i l e  r e m o v in g  m o s t  o f  t h e i r  p h o n e t i c

2 O n e  o f  th e  r e v i e w e r s  s u g g e s t e d  th e  p o s s ib i l i t y  th a t  6 - m o n th - o ld s  m ig h t  h a v e  s h o w n
p r e f e r e n c e  for th e  S t ro n g /W e a k  lists  h a d  w e  u s e d  in f a n t - d i r e c t e d  i n s t e a d  o f  a d u l t - d i r e c t e d  
s p e e c h .  T h i s  is c e r t a in ly  a n  i n t r i g u i n g  p o s s ib i l i ty .  H o w e v e r ,  reca l l  th a t  p r o s o d ic  d i s t i n c t i o n s  
w e r e  m o re  m a r k e d  in o u r  W e a k /S t r o n g  lists th a n  in o u r  S t ro n g /W e a k  l i s ts— th a t  is, o u r  W e a k /  
S t ro n g  lists  w e r e  a c tu a l ly  c lo s e r  to th e  p r o s o d ic  e x a g g e ra t io n  ty p ic a l  o f  c h i l d - d i r e c t e d  s p e e c h .  
By u s in g  a d u l t - d i r e c t e d  s p e e c h  a n d  i s o la te d  w o rd s ,  w e  b e l i e v e  th a t  w e  h a v e  m a d e  th e  s t r o n g e s t  
p o s s ib l e  t e s t  oí t h e  h y p o t h e s i s  th a t  p r e l i n g u i s t i c  in fa n ts  a re  s e n s i t i v e  to s t r e s s  p a t t e r n  in f o r m a t io n  
a b o u t  i n d iv id u a l  w o rd s .
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c o n te n t .  N e v e r th e l e s s ,  o n c e  ag a in  in fa n ts  l i s 
t e n e d  lo n g e r  to lis ts  c o m p o s e d  o f  w o rd s  w i th  
s t ro n g /w e a k  s t re ss  p a t te rn s .

T h u s ,  th e  p r e s e n t  r e s u l t s  s u g g e s t  th a t  
th e  c h a ra c te r i s t i c  s t re s s  p a t t e r n  o f  E n g l i s h  
w o rd s  is a v e ry  s a l i e n t  f e a tu re  for A m e r ic a n

w

in fan ts  a t a r o u n d  9 m o n th s  o f  age .  It  is w o r th  
r e c a l l in g  th a t  t h e  s t re s s  p a t t e r n s  o f  w o rd s  on 
b o th  ty p e s  of lists a re  leg a l  p a t t e r n s  w i th in  
th e  E n g l i s h  la n g u a g e ,  b u t  th a t  th e  s t ro n g /  
w e a k  p a t t e r n  is far m o re  p r e v a l e n t  in th e  in 
pu t .  T h e  9 -m o n th -o ld s  th e r e f o r e  a p p e a r  to 
b e  d i s t i n g u i s h in g  b e t w e e n  f r e q u e n t ly  a n d  
less  f r e q u e n t ly  o c c u r r in g  p r o s o d ic  p a t t e r n s  
w i th in  th e  l a n g u a g e .  T h is  is a r e la t iv e ly  
f in e -g ra in e d  p ro s o d ic  d i s t in c t io n .  O n e  m ig h t  
e x p e c t  th a t  p r e f e r e n c e s  b a s e d  on  co a rse r -  
g ra in e d  p ro s o d ic  d i s t in c t io n s  m ig h t  b e  d e 
v e lo p e d  e v e n  e a r l ie r .  I n d e e d ,  t h e r e  is e v i 
d e n c e  th a t  th is  is th e  case .  M e h l e r  e t  al. 
(1988) fo u n d  th a t  n e w b o r n  F r e n c h  in fa n ts  
d i s p la y e d  p r e f e r e n c e s  for u t t e r a n c e s  in th e i r  
n a t iv e  l a n g u a g e  as o p p o s e d  to o n e s  in a for 
e ig n  la n g u a g e ,  a n d  th a t  th is  p r e f e r e n c e  o c 
c u r r e d  e v e n  w h e n  th e  u t t e r a n c e s  w e r e  low - 
pass f i l te red .  M o r e o v e r ,  th e y  a lso  fo u n d  th a t  
2 -m o n th -o ld  A m e r ic a n  in fan ts  d i s t i n g u i s h e d  
b e tw e e n  E n g l i s h  a n d  I ta l ia n  u t t e r a n c e s ,  
e v e n  w h e n  t h e s e  u t t e r a n c e s  w e r e  lo w -p a ss  
f i l te red . T h u s ,  b y  2 m o n th s  o f  age ,  A m e r ic a n  
in fan ts  d i s p la y  s o m e  a b i l i ty  to d i s t in g u i s h  
b e t w e e n  E n g l i s h  a n d  fo re ig n  l a n g u a g e  u t t e r 
a n ce s  on  th e  b a s is  o f  th e  p ro s o d ic  in fo rm a 
t ion  th a t  is le f t  in ta c t  a f te r  lo w -p a s s  f i l te r ing .

O f  c o u r s e ,  t h e  s a m p le s  th a t  M e h l e r  e t  al. 
u s e d  w e r e  u t t e r a n c e s  f rom  c o n t in u o u s  
s p e e c h .  C o n s e q u e n t l y ,  t h e y  p r o v id e d  a far 
r ic h e r  s o u rc e  for d i s t i n g u i s h i n g  n a t iv e  from  
fo re ign  l a n g u a g e  u t t e r a n c e s  th a n  o n e  m ig h t  
e x p e c t  from  th e  in fo rm a t io n  a v a i la b le  in th e  
s tress  p a t t e r n s  of i n d i v id u a l  w o rd s .  N e v e r 
th e le s s ,  t h e r e  a re  in d ic a t io n s  tha t ,  b y  6 
m o n th s  o f  ag e ,  A m e r ic a n  in fa n ts  a re  s e n s i 
t ive  to p ro s o d ic  d i f f e r e n c e s  b e t w e e n  E n 
g l ish  a n d  s o m e  fo re ig n  l a n g u a g e s  a t th e  
w o rd  lev e l .  J u s c z y k  e t  al. (1993) fo u n d  th a t  
A m e r ic a n  6 - m o n th - o ld s  l i s t e n e d  s ig n if i 
c a n t ly  lo n g e r  to l is ts  o f  u n f a m i l i a r  E n g l i s h  
w o rd s  th a n  to N o r w e g ia n  w o r d s  p r o d u c e d  
b y  th e  s a m e  ta lk e r .  F u r t h e r m o r e ,  t h e  lo n g e r  
l i s t e n in g  t im e s  for th e  E n g l i s h  w o rd s  w e r e  
still p r e s e n t  w h e n  th e  l is ts  w e r e  lo w -p a ss  
f i l te red . N o r w e g ia n  w o r d  p r o s o d y  d if fe rs  
from  E n g l i s h  in  s e v e r a l  w ay s .  F ir s t ,  in  E n 
g l ish ,  s t r e s s e d  s y l l a b le s  t e n d  to h a v e  m o re  
p i tc h  m o v e m e n t s ,  g r e a t e r  a m p l i t u d e ,  a n d  i n 
c r e a s e d  d u r a t io n s  r e l a t iv e  to  u n s t r e s s e d  s y l 
l ab le s  (C ry s ta l  tk H o u s e ,  1988; L a d e f o g e d ,  
1975). By c o m p a r i s o n ,  in N o r w e g ia n ,  t h e s e

th r e e  p ro s o d ic  d im e n s io n s  e x h ib i t  a d i f fe r 
e n t  re la t io n  to s y l la b le  s tress .  F o r  e x a m p le ,  
N o rw e g ia n  w o rd s  c h a ra c te r i s t ic a l ly  h a v e  a 
p i tch  r i se  on th e  w o rd  final sy l la b le ,  a n d  
s t r e s s e d  sy l la b le s  t e n d  to h a v e  low  p i tc h  
(H a u g e n  & Joos, 1972). S u c h  d i f f e r e n c e s  in 
overa l l  p ro s o d ic  s t r u c tu r e  can  le a d  to p r e f e r 
e n c e s  for th e  n a t iv e  l a n g u a g e  s t ru c tu r e  a t 6 
m o n th s ,  as J u s c z y k  e t  a l . ’s (1993) r e su l t s  
sho w .

H o w e v e r ,  n o t  all fo re ig n  l a n g u a g e s  d i f 
fer from E n g l i s h  in c h a ra c te r i s t i c  w o rd  p r o s 
ody . F o r  in s ta n c e ,  D u tc h  r e s e m b l e s  E n g l i s h  
in th a t  it is a s t re s s  l a n g u a g e ,  th a t  is, it d i s 
p lays  an  o p p o s i t io n  b e t w e e n  s t ro n g  a n d  
w e a k  sy l la b le s  (R ie tv e ld  & K o o p m a n s -v a n  
B e in u m ,  1987). F u r t h e r m o r e ,  th e  p i tc h ,  a m 
p l i tu d e ,  a n d  d u ra t io n a l  c o r r e la te s  o f  s t re ss  in 
D u tc h  t e n d  to p a t t e r n  th e  s a m e  w a y  as in 
E n g l i s h  (R ie tv e ld ,  1988). T h e r e f o r e ,  it w as 
n o t  s u r p r i s in g  th a t  J u s c z y k  e t  al. f o u n d  th a t  
th e  6 -m o n th -o ld s  s h o w e d  no  p r e f e r e n c e  for 
E n g l i s h  w o rd s  w h e n  th e y  w e r e  p i t t e d  
a g a in s t  D u tc h  w o rd s .  O n e  a s p e c t  o f  th e  n a 
t ive  l a n g u a g e  th a t  m a y  b e  p a r t i c u la r ly  s a 
l i e n t  for in fa n ts  d u r i n g  th e  e a r ly  p h a s e s  o f  
a c q u is i t io n  is its c h a r a c te r i s t i c  p ro s o d ic  
s t ru c tu re ;  d u r i n g  th e  la t te r  h a l f  o f  th e  first 
y e a r  o f  life , in fa n ts  g r a d u a l ly  a c c u m u la t e  i n 
fo rm a t io n  a b o u t  th is  a s p e c t  o f  th e i r  l a n 
g u ag e .

In  a d d i t io n  to  in f a n t s ’ i n c r e a s e d  a t t e n 
t ion  to s t re ss  p a t t e r n s  o f  th e  n a t iv e  l a n g u a g e ,  
s e n s i t iv i ty  is o f  c o u r s e  a lso  d e v e l o p i n g  to 
o th e r  s t ru c tu ra l  f e a tu re s  o f  th e  in p u t .  T h u s  
K uhl e t  al. (1992) h a v e  r e c e n t ly  r e p o r t e d  th a t  
in f a n t s ’ c a te g o r iz a t io n  o f  v o w e ls  b e g in s  a t 6 
m o n th s  to o rg a n iz e  a r o u n d  th e  p ro to ty p ic a l  
v a lu e s  c h a r a c te r i s t i c  o f  th e  n a t iv e  la n g u a g e .  
S im ila r ly ,  in fa n ts  a t th is  ag e  s h o w  s ig n s  o f  
b e c o m in g  m o re  a t t u n e d  to p r o s o d ic  m a rk e r s  
o f  im p o r ta n t  p e r c e p t u a l  u n i t s  in  th e  in p u t ,  
s u c h  as c la u s e s  ( H i r s h - P a s e k  e t  al., 1987; 
K e m le r  N e l s o n ,  H i r s h - P a s e k ,  J u s c z y k ,  & 
W r ig h t  C a s s id y ,  1989) a n d  p h r a s e s  ( Ju sczy k  
e t  al., 1992). P e r h a p s ,  t h e n ,  it is n o t  s u r p r i s 
in g  th a t  in c r e a s e s  in  s e n s i t iv i ty  th a t  in fa n ts  
d i s p la y  to w a r d  c h a r a c te r i s t i c s  o f  th e  n a t iv e  
l a n g u a g e  s t r u c tu r e  a lso  a p p e a r  to go h a n d  
in h a n d  w i th  a  d e c l i n e  in  s e n s i t iv i ty  to w a r d  
c e r ta in  f e a tu re s  th a t  d o  n o t  r e g u la r ly  a p p e a r  
in th e  l a n g u a g e .  F o r  e x a m p le ,  W e r k e r  a n d  
h e r  c o l l e a g u e s  (W e rk e r  &: L a lo n d e ,  1988; 
W e r k e r  & T e e s ,  1984) h a v e  d o c u m e n t e d  a 
d e c l i n e  in s e n s i t iv i ty  d u r i n g  th e  la t te r  h a l f  
o f  th e  first v e a r  o f  life  b v  in fa n ts  f rom  E n -

*  + 

g l i s h - s p e a k in g  h o m e s  to c e r t a in  p h o n e t i c  
c o n tra s ts  n o t  f o u n d  in  E n g l i s h  (b u t  s e e  a lso  
B est,  M c R o b e r t s ,  & S i th o le ,  1988, for in d ic a -
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ti ons  th a t  n o t  all fo re ig n  la n g u a g e  co n tra s ts  
u n d e r g o  th e  s a m e  d e c l in e ) .  A p p a re n t ly ,  d u r 
ing  th e  la t te r  p o r t io n  o f  t h e  first y ea r ,  in f a n t s ’ 
a t te n t io n  is b e c o m i n g  m o re  c lo s e ly  fo c u se d  
on c h a ra c te r i s t ic s  th a t  a re  p a r t i c u la r  to th e  
n a t iv e  la n g u a g e  th a t  t h e y  a re  a c q u i r in g .  In  
th is  r e s p e c t ,  it w o u ld  b e  in t e r e s t i n g  to s e e  
h o w  in fan ts  a c q u i r in g  a d i f f e r e n t  n a t iv e  la n 
g u a g e  w i th  v e ry  d i f f e r e n t  p ro s o d ic  s t ru c tu re ,  
su c h  as F r e n c h ,  N o rw e g ia n ,  o r  J a p a n e s e ,  
m ig h t  r e s p o n d  to th e  E n g l i s h  w o rd  lists.

It  is p r e c i s e ly  a r o u n d  9 m o n th s  o f  age  
th a t  o n e  w o u ld  e x p e c t  th a t  in fan ts  m ig h t  b e  
b e g in n in g  th e  d e v e l o p m e n t  o f  a le x ic o n  in 
th e  n a t iv e  la n g u a g e .  T o  s u c c e e d  in  th is  task, 
th e y  n e e d  to h a v e  s o m e  m e a n s  o f  r e c o v e r in g  
th e  a c o u s t ic  s t r u c tu r e  o f  lex ica l i te m s  from  
c o n t in u o u s  s p e e c h .  W e  h a v e  s u g g e s te d  th a t  
p ro s o d ic  s t ru c tu r e  m a y  b e  w h a t  in fan ts  re ly  
u p o n  to so lve  th is  in i t ia l  s e g m e n ta t io n  p r o b 
lem . T h u s  w e  w o u ld  a c c o u n t  for o u r  f in d in g  
th a t  in fan ts  a re  s e n s i t iv e  to c h a ra c te r i s t ic  
p ro so d ic  p a t t e rn s  in  th e  lex ica l  in v e n to r y  o f  
E n g l i s h  by  s u g g e s t in g  th a t  th is  s e n s i t iv i ty  
m ay  h a v e  o r ig in a te d  in th e  p r e l i n g u is t ic  in 
f a n ts ’ u s e  o f  p ro s o d ic  s t r u c tu r e  as a w a y  o f  
so lv in g  th e  s e g m e n ta t io n  p r o b l e m  p o s e d  by  
the  fact th a t  th e  w o rd s  th a t  t h e v  s e e k  to le a rn

w

o c c u r  n o t  in iso la t io n  b u t  e m b e d d e d  in c o n 
t in u o u s  s p e e c h .

T h e r e  is a s e n s e  in  w h ic h  c o n t in u o u s  
s p e e c h  p o se s  th e  s a m e  s e g m e n ta t io n  p r o b 
lem  to all l i s te n e r s ,  w h e t h e r  o r  n o t  th e v  a re

* r

a l r e a d y  in p o s s e s s io n  o f  a lex ico n .  It  has  
b e e n  p r o p o s e d ,  h o w e v e r ,  th a t  p o s s e s s io n  o f  
a lex ico n  can  o b v ia te  th e  p r o b le m  for a d u l t  
l i s te n e r s ,  in th a t  as a n y  w o r d  is r e c o g n iz e d ,  
it w il l  b e  o b v io u s  w h e r e  it e n d s  a n d  by  im 
p l ic a t io n  w h e r e  th e  n e x t  w o rd  in th e  i n p u t  
b e g in s  (see  C o le  & Ja k im ik ,  1978, for an  e x 
p l ic i t  s t a t e m e n t  o f  th is  p ro p o sa l) .  In  fact, th e  
s t ru c tu re  o f  th e  E n g l i s h  le x ic o n  a n d  th e  p a t 
t e rn s  o f  o c c u r r e n c e  o f  w o rd  ty p e s  in E n g l i s h  
s p e e c h  r e n d e r  it u n l ik e ly  th a t  th is  ty p e  o f  
“ s e g m e n ta t io n  by  d e f a u l t ” w o u ld  w o rk  effi 
c i e n t ly  for th e  l i s te n e r :  th e  m a jo r i ty  o f  w o rd s  
in E n g l i s h  s p e e c h  a re  m o n o s y l l a b ic  (C u t le r  
Òc C a r te r ,  1987), a n d  m o n o s y l l a b ic  w o rd s  
c a n n o t  u s u a l ly  b e  u n i q u e l y  id e n t i f i e d  b e fo re  
th e i r  final s e g m e n t  (L u c e ,  1986) a n d  o f ten ,  
in fact, a re  n o t  id e n t i f i e d  u n t i l  a f te r  th e i r  
a c o u s t ic  o ffse t  (B ard ,  S h i l lc o c k ,  & A l tm a n n ,  
1988; G ro s je a n ,  1985). T h u s ,  it is p e r h a p s  
n o t  s u r p r i s in g  to find th a t  “ s e g m e n ta t i o n  b y  
d e f a u l t ” is a p p a r e n t l y  n o t  th e  o p t io n  c h o s e n  
by  E n g l i s h  l i s t e n e r s ;  in s te a d ,  t h e r e  is e v i 
d e n c e  th a t  E n g l i s h  l i s t e n e r s  u s e  e x p l i c i t  s e g 
m e n ta t io n  p r o c e d u r e s  in r e c o g n iz in g  w o rd s  
in c o n t in u o u s  s p e e c h .  M o r e o v e r ,  th e  s e g 

m e n ta t io n  p r o c e d u r e s  a re  b a s e d  on  p re c i s e ly  
th o s e  c h a ra c te r i s t ic s  o f  th e  E n g l i s h  v o c a b u 
lary on  w h ic h  th e  p r e s e n t  s tu d y  has  fo c u sed ,  
n a m e ly ,  th e  d i s t in c t io n  b e t w e e n  s t ro n g  a n d  
w e a k  sy l la b le s ,  a n d  th e  a s y m m e t r i c  d i s t r ib u -  
t ion  o f  s t re ss  p a t t e rn s  w i th in  th e  v o c a b u la ry .  
C u t l e r  a n d  N o rr is  (1988) s h o w e d  th a t  th e  d e 
te c t io n  o f  re a l  w o rd s  e m b e d d e d  in n o n s e n s e  
s tr ings  w as  i n h i b i t e d  i f  th e  e m b e d d e d  w o rd  
fo rm e d  p a r t  o f  tw o  s t ro n g  sy l la b le s ,  as o p 
p o s e d  to a s t ro n g  a n d  a fo l lo w in g  w e a k  sy l la 
b le ;  t h e y  a r g u e d  th a t  l i s t e n e r s  s e g m e n t  
s p e e c h  at s t ro n g  s y l la b le  o n se ts ,  a n d  th a t  d e 
t e c t in g  an  e m b e d d e d  w o rd  th a t  fo rm s p a r t  
o f  tw o  s t ro n g  sy l la b le s  is d i f f icu l t  b e c a u s e  it 
r e q u i r e s  r e c o m b in a t io n  o f  s p e e c h  m a te r ia l  
across  a s e g m e n ta t io n  p o in t .  T h e  p r o c e d u r e  
o f  s e g m e n t in g  c o n t in u o u s  s p e e c h  a t  s t ro n g  
sy l la b le  o n se ts ,  w h ic h  C u t l e r  (1990) c a l le d  
th e  m e tr ic a l  s e g m e n ta t io n  s t ra te g y ,  s h o u ld ,  
g iv e n  th e  a s y m m e t r i e s  in th e  v o c a b u la ry ,  
w o rk  v e ry  e f f ic ien t ly  to lo ca te  ac tu a l  lex ica l
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w o rd  o n se ts  in  c o n t in u o u s  s p e e c h  in p u t .  
F u r t h e r  e v i d e n c e  th a t  E n g l i s h  l i s t e n e r s  u s e  
th is  p r o c e d u r e  w as  p r o v i d e d  b y  C u t l e r  a n d  
B u t te r f ie ld  (1992) in  a s tu d y  o f  s p o n ta n e o u s  
a n d  l a b o r a to r y - in d u c e d  m i s p e r c e p t io n s  o f  
c o n t in u o u s  s p e e c h .  W h e r e  w o rd  b o u n d a r i e s  
w e r e  m i s p e r c e iv e d ,  l i s t e n e r s ’ e r ro rs  w e r e  
s y s te m a t ic a l ly  r e l a t e d  to  th e  p ro s o d ic  s t r u c 
tu re  o f  th e  in p u t :  w o rd  b o u n d a r i e s  w e r e  i n 
s e r te d  p r io r  to s t ro n g  s y l la b le s ,  b u t  d e l e t e d  
p r io r  to w e a k  sy l la b le s .  In  o th e r  w o rd s ,  l i s 
t e n e r s  w e r e  a p p a r e n t l y  a c t in g  a c c o r d in g  to 
th e  p r e d ic t io n s  o f  th e  m e t r ic a l  s e g m e n ta t io n  
s t ra te g y  by  a s s u m in g  th a t  a n y  s t ro n g  s y l la b le  
w as m o s t  l ik e ly  to b e  th e  in i t ia l  s y l la b le  o f  a 
lex ica l w o rd .

T h e  p ro s o d ic  a s y m m e t r i e s  in  th e  E n 
g l ish  v o c a b u la r y  a re  th u s  e x p lo i t e d  b y  l i s t e n 
e rs  at all s ta g e s  o f  d e v e l o p m e n t .  A d u l ts  u se  
p ro s o d ic  p r o b a b i l i t i e s  as th e  b a s is  for s e g 
m e n ta t io n  p r o c e d u r e s  th a t  im p r o v e  th e  effi 
c ie n c y  o f  w o rd  r e c o g n i t io n  in  c o n t in u o u s  
s p e e c h .  In fa n ts  a t t h e  s ta g e  at w h ic h  a le x i 
con  is b e i n g  a c q u i r e d  a l r e a d y  s h o w  s e n s i t i v 
ity to p ro s o d ic  p r o b a b i l i t i e s ,  in  tha t ,  as th e  
p r e s e n t  s tu d ie s  h a v e  s h o w n ,  t h e y  d e m o n 
s t ra te  a p r e f e r e n c e  for m o r e  l ik e ly  s t re ss  p a t 
t e rn s  o v e r  less  l ik e ly  p a t t e rn s .  W e  h a v e  a r 
g u e d  th a t  th is  s e n s i t iv i ty  c o u ld  re f le c t  
in f a n t s ’ u s e  o f  p r o s o d ic  s t r u c tu r e  as a m e a n s  
o f  b e g i n n i n g  th e  ta sk  o f  s e g m e n t i n g  c o n t i n u 
ous  s p e e c h  in to  w o rd s ,  w h ic h ,  in  its tu rn ,  
is a p r e r e q u i s i t e  for th e  d e v e l o p m e n t  o f  a 
lex icon .  P ro s o d ic  s t r u c tu r e  is o n e  o f  th e  m o s t  
s a l ie n t  f e a tu re s  o f  a l a n g u a g e ’s lex ica l  r e p e r 
to ire ,  a n d  it is a lso  o n e  o f  th e  e a r l i e s t  f e a 
tu re s  to w h ic h  l a n g u a g e  u s e r s  a re  s e n s i t iv e .
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Append ix  

List o f  m a tch ed  s t imu lu s  words  
used  in the samp les

W e a k / S t r o n g S t r o n g / W e a k

1. a b e a m b e a v e r
2. p r o v id e id le
3. a b la z e lazvw
4. a b lo o m lo ony
5. a b o a rd o rb i t
6. b iz a r re b a r b e r
7. s u p r e m e r e a m e r
8. c o m p ly p l i a n t
9. be fa l l fa l te r

10. u p o n p o n d e r
11. d e p a r t p a r tn e r
12. d e r iv e h y d r a n t
13. a b ac k b la c k e n
14. c o m p o r t c o m e t
15. c o n d o n e d o n o r
16. p e r c e iv e e v e n
17. a p a c e p a g a n
18. facade s o ld e r
19. d e n o t e n o t io n
20. a b u t b u t t e r
21. c o m m o d e m o to r
22. c o n to r t to r tu re
23. d e v i s e v iso r
24. e l u d e lo o te r
25. g a v o t te v o d k a
26. ac ross c ro s s in g
27. a p p ro a c h p ro sy
28. a m a z e m a tro n
29. c e r i s e r e b u s
30. d e f in e final
31. m a c a w c a u t io u s
32. a r ra ig n ra in y
33. e s c a p e p a t ro n
34. in f la te fa ted
35. p o m a d e n e i g h b o r
36. a s s u m e h u m o r
37. a c q u i r e w i r e le s s
38. d e c e i t t e e t e r
39. a lo n e lo n e r
40. b e g r i m e r h y m e r
41. b e w a i l w h a l e r
42. a s c r ib e s p r ig h t ly
43. re s to re s ta lw a r t
44. b e s p e a k s p e a k e r
45. c h a r a d e a r d o u r
46. a b o d e b o g u s
47. r e p o r t p o r t e r
48. r e m a in m a n g e r
49. b e t w e e n te e n y
50. a b o u n d b o u n d e n
51. a fou l fo w le r
52. a g r o u n d b r o w n i e
53. a ro u s e ro u s in g
54. a b id e s p i d e r
55. a ff r igh t w r i t e r
56. a l ig n l in e r
57. a p p r i z e p r iz e s
58. a s s ig n s in u s
59. c o n d ig n d i a m o n d
60. c o n t r iv e p r iv a te
61. d e m i s e m is e r

62. p o l i te l ig h te r
63. e n la r g e s e r g e a n t
64. g a ro t te ro c k e t
65. c a p r ic e rh e s u s
66. ra v in e v e n o u s
67. a lo o f lu c id
68. p o l lu te Hutist
69. a t tu n e tu n a
70. c h e ro o t ro o t in g
71. a w a k e sa c re d
72. s a v a n t b o n d a g e
73. b e fo re fo rm e r
74. p e r tu r b tu rb a n
75. a d v a n c e ra n c id
76. a t t e m p t e m p ty
77. o b s e r v e p e r f e c t
78. d e v o u t o u te r
79. re fu te fe u d a l
80. o c c u r c u r d le
81. e n g u l f s u l p h u r
82. a t t e n d e n d i n g
S3. re fe r fu r th e r
84. r e p e l e l d e r
85. r e g a rd g a rg le
86. r e tu r n tu r n ip
87. d e m a n d m a n t l e
88. acco s t c o s te r
89. r e s e n t g e n t l e
90. d i s t i l l e d b u i l d e r
91. a v e r t v i rg in
92. c o r ro d e ro v e r
93. o f fen c e e n t e r
94. d e s e r v e s e r v a n t
95. re m a rk a rgus
96. d e c a y
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