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J O U R N A L  O F  M E M O R Y  A N D  L A N G U A G E  26, 480 -487  (1987)

A Note on the Role of P honolog ica l Expectations in 
Speech Segm entation

A n n e  C u t l e r , D e n n i s  N o r r i s , a n d  J o h n  N .  W i l l i a m s

M RC  Applied Psychology Unit. Cambridge, United Kingdom

Word-initial CVC syllables are de tec ted  faster  in w ords  beginning c o n s o n a n t - v o w e l -  
c o n s o n a n t - v o w e l  (CVCV-) than in w ords  beginning c o n s o n a n t - v o w e l - c o n s o n a n t - c o n s o 
nant (CVCC-).  This  effect was repor ted  independent ly  by M. Taft and G. H am bly  (1985, 
Journal of Memory and Language.  24, 320-335)  and by A. Cutler,  J. Mehler.  D. Norr is ,  and  
J. Segui (1986, Journal of Memory and Language,  25, 385-400) .  Taft and H am bly  expla ined 
the effect in terms of  lexical factors.  This explanat ion  canno t  accoun t  for Cut le r  et a l . ' s  
results ,  in which the effect also appea red  with non words  and foreign words .  Cut le r  et al. 
sugges ted  that  C V C V - s e q u e n c e s  might s imply be e a s ie r  to p e rce ive  than  C V C C -  s e 
quences .  T he  present  s tudy confirms this suggest ion,  and explains it as a reflection o f  lis
tener  expec ta t ions  cons t ruc ted  on the basis o f  distr ibutional  charac te r is t ics  o f  the lan
guage. © 1987 Academic Press. Inc.

L is t e n e r s  d e te c t  a word-in i t ia l  syllable 
su c h  as  tal  f a s t e r  in w o r d s  like tally  o r  
ta lcon  (w h ich  beg in  c o n s o n a n t - v o w e l -  
c o n s o n a n t - v o w e l )  t h a n  in w o r d s  l ike  
ta lcum  (w h ich  begin  c o n s o n a n t - v o w e l -  
con  s o n a n t - c o n s o n a n t ) .

This  finding has been independen t ly  re 
por ted  in this jou rna l  by Taft and  Hambly  
(1985) and by Cutler ,  Mehler,  N orr is ,  and 
Segui (1986). The  effect is robus t .  Taft and  
H a m b ly  found  it in tw o  s e p a ra t e  e x p e r i 
m e n t s ,  C u t l e r  et al. in th ree .  All e x p e r i 
m en ts  used Engl ish-speaking  listeners.

T w o  r a d i c a l l y  d i f f e r e n t  e x p l a n a t i o n s  
w e r e  o f f e r e d  f o r  t h e  e f f e c t .  Taf t  a n d  
H am bly  ascr ibed  it to the influence o f  o r 
thographic  s t ruc tu re  on phonological  r ep re 
sen ta t ions  in the lexicon.  Taft (1979) p ro 
p o sed  the  c o n c e p t  o f  basic  o r th o g ra p h ic
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syllable s t ruc tu re  (BOSS)  w h e re b y  special 
lexical s ta tus  is a c c o rd e d  to a w o r d ' s  ortho- 
g r a p h ic a l ly  d e f in e d  initial  sy l l a b le ;  this 
cons is ts  o f  the onse t ,  the first vow el ,  and 
as many  o f  the c o n s o n a n t s  following this 
vowel as could legally cons t i tu te  a syllabic 
coda .  T h u s  the BOSS of  the w ord  tantrum 
is lant; the third medial c o n s o n a n t  d o es  not 
belong to the BOSS b ec au se  tantr  is not a 
legal English syllable.  Similarly, the BOSS 
of  tally and talon is tal , while the B O SS of 
talcum  is talc. Taft and H am bly  a rgued  that 
the ta rse t  tal is de tec ted  fas te r  in tally than 
in talcum  b ecau se  in tally the target  co r re 
s p o n d s  e x a c t l y  to  t h e  w o r d ’s B O S S ,  
w h e re a s  in ta lcum  the  ta rge t  c o n s t i tu te s  
less than  the B O S S .  T h e r e f o r e ,  they  a r 
gued,  o r thograph ic  s t ru c tu re ,  in the form of 
special s ta tus  for the B O SS,  plays a role in 
the lexical r ep re sen ta t io n s  ac ce s sed  from 
audi to ry  input as well as f rom visual input.

The significant cha rac te r i s t ic  o f  Taft and 
H a m b ly ' s  (1985) a cco u n t  is that  it invokes 
the c h a ra c te r i s t i c s  o f  lexical  r e p r e s e n t a 
tions,  and hence  can only be appl ied  to re
sponses  which are  m ade  af te r  the w ord  has 
been  recognized .

Cut le r  et al. (1986), how ever ,  explained
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the fas te r  de tec t ion  o f  tal in talon than  in 
talcum  qu i te  d ifferent ly ,  and  w i thou t  in
voking lexical  c h a ra c te r i s t i c s .  T h e y  su g 
ges ted  th a t  s o m e  p h o n o lo g ic a l  p a t t e r n s  
might s im p ly  be e a s i e r  to p r o c e s s  than  
others.  In part icular ,  they pointed out ,  a l
ternating se q u en c e s  o f  vowels  and c o n s o 
nants might be par t icular ly  easy  to recog 
nize, s ince there  is independen t  ev idence  
that vowels  are eas ie r  to identify if they are 
b o u n d e d  by  c o n s o n a n t s  ( S t r a n g e ,  Ver-  
b ru g g e ,  S h a n k w e i l e r  & E d m a n ,  1976), 
while c o n s o n a n t s  are eas ie r  to identify if 
they are bounded by vowels (Liberman,  De- 
lattre, C o o p e r  & G e rs tm a n ,  1954). T h e r e 
fore, w o rd s  beginning C V C V -,  like talon, 
would s imply be intr insically eas ie r  to pe r 
ceive than  w o r d s  beg inn ing  C V C C - ,  like 
talcum.

This  exp lana t ion  can be applied to syl
lable de tec t ion  re sponses  which o c c u r  prior  
to lexical retr ieval .  A prelexical  accoun t  o f  
the e f f e c t  w a s  n e c e s s a r y  to c o p e  w i th  
Cutler  et a l . ’s (1986) finding that m ono l in 
gual English l is teners  show ed  a re sponse  
t ime a d v a n t a g e  for  C V C V -  o v e r  C V C C -  
s t r u c t u r e s  e v e n  w h e n  th e  s t im u l i  w e r e  
French w o rd s  or  nonsense  w ords ,  ne i ther  
of which could ac t iva te  lexical r e p re se n ta 
tions.  C u t l e r  et a l . ’s su b jec ts  m us t  have  
been respond ing  pr ior  to lexical access ,  in 
at leas t  t h e s e  tw o  o f  th e i r  t h r e e  e x p e r i 
ments.

S im i la r ly ,  t h o u g h ,  Taft and  H a m b l y ’s
(1985) s u b j e c t s  w e r e  d e m o n s t r a b l y  r e 
s p o n d in g  a f t e r  lex ical  a c c e s s ,  s ince  r e 
s p o n s e  t im e s  in t h e i r  e x p e r i m e n t  w e r e  
fas te r  to high f r e q u e n c y  than  to low f re 
q u e n c y  w o rd s .  Taft and  H a m b ly  did not 
o ffer  an e x p l a n a t i o n  o f  w h y  s u b je c t s  in 
their  e x p e r im e n t  r e s p o n d e d  pos t lex ica l ly  
while  su b je c t s  in o t h e r  syl lable  d e tec t io n  
e x p e r im e n t s  r e s p o n d  p re lex ica l ly  (Taft & 
H a m b l y  c i t e  M e h l e r ,  D o m m e r g u e s ,  
F r a u e n f e l d e r  & S egu i ,  1981, and  Segu i ,  
F rauenfe lde r  & Mehler,  1981, in this c o n 
text). T h ey  es tab l ished  that the difference 
could not be due to the fact that in their

e x p e r i m e n t  s u b j e c t s  w e re  i n s t r u c t e d  to 
listen for syllables occu r r ing  a n y w h e re  in 
the word  ra th e r  than ,  as in most  o th e r  e x 
p e r im e n t s ,  on ly  in w ord- in i t ia l  pos i t ion ;  
w hen  they  var ied  the i r  in s t ru c t io n s  (in a 
s tudy which their  p a p e r  does  not repor t  in 
detail) to confine r e sp o n se s  to word-init ial  
sy l la b le s  on ly ,  the  f r e q u e n c y  e f fe c t  r e 
mained ,  indicating that  sub jec ts  w ere  still 
respond ing  postlexically.  The  phonologica l  
s t ruc tu re  effect ,  i .e. ,  the fa s te r  de tec t io n  o f  
tal in tally than  in ta lc u m , a lso  repl ica ted .  
T he re  is one c lear  d if ference b e tw een  Taft 
and  H a m b l y ' s  m e t h o d o l o g y  an d  th a t  o f  
most  o th e r  syllable de tec t ion  e x p e r im e n ts ,  
how ever ,  which does  a c c o u n t  for the dif
ference  in r e sp o n se  level: Taft and H am bly  
required  y e s - n o  r e sp o n se s  to eve ry  item. 
Most  syllable de tec t ion  s tudies  ( including 
M ehler  et a l . ' s ,  Segui et a l . ’s and  C u t le r  et 
a l . ' s ,  1986) req u i re  a go /no-go  r e s p o n s e ,  
w h ich  e n c o u r a g e s  f a s te r  r e sp o n d in g .  Taft 
and H a m b l y ’s re sponse  t imes were  indeed 
som e 300 ms s low er  on average  than those  
in the C u t le r  et al. expe r im en ts ,  and it is 
reasonab le  to suppose  that the ex t ra  p ro 
cess ing  involved by their  m ethodo logy  d e 
layed re sp o n ses  to a point w here  lexical ef
fects could  b eco m e  apparen t .

Pos t lex ica l  r e s p o n d in g ,  h o w e v e r ,  d o e s  
not necessar i ly  imply a lexical source  for 
the phonological  s t ru c tu re  effect .  A simple 
appeal  to pa rs im ony  suggests  that  having 
two exp lana t ions  for  the sam e effect is u n 
desirable;  if one  o f  the two could  expla in  all 
o c c u r re n c e s  o f  the effect ,  it might be c o n 
s ide red  p re fe rab le  to the  o the r .  Taft and  
H a m b l y ' s  (1985) lexical ly  b a se d  a c c o u n t  
clearly canno t  explain  Cut le r  et a l . ' s  (1986) 
finding o f  fas ter  r e sp o n ses  to C V C V - than 
to CV CC- s t ru c tu re s  w hen  the stimuli were  
foreign w ords  or  nonsense .  C u t le r  et a l . ' s  
ease  o f  p rocess ing  hypo thes is  cou ld ,  h o w 
ever,  explain Taft and H a m b l y ’s result .  The  
phonological  s t ruc tu re  o f  a w ord  must  be 
p r o c e s s e d  befo re  lexical a c c e s s  can take  
place,  and there  is no reason  why facil i ta
tion at this ea r ly  s tage  shou ld  not c a r ry
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th rough  and result  in fas te r  re sponses  even 
if  t h o s e  r e s p o n s e s  a r e  ( f o r  w h a t e v e r  
r ea so n )  d e la y e d  unti l  a f te r  lexical a c c e s s  
has taken  place.

T h e r e f o r e  t h e r e  is a c l e a r  r e a s o n  to 
p refe r  C u t le r  et a l . ' s  (1986) exp lana t ion  o f  
the phonological  s t ruc tu re  effect to Taft and 
H a m b ly ' s  (1985), on g rounds  o f  simplicity 
alone.

U nfo r tuna te ly  som e recent  results  have 
ca s t  d o u b t  upon  the  gen e ra l i ty  o f  C u t le r  
et a l . ' s  (1986) exp lana t ion .  Cutler ,  B u t te r 
field,  and  W il l iams (1987) inves t iga ted  a 
f requen t ly  repor ted  finding that de tec t ion  
o f  word-init ial  p h o n e m e s  (e.g.,  [b]) is fas te r  
if the  p h o n e m e  p r e c e d e s  a vow e l  (as in 
boom)  than  if it is par t  o f  a c lus te r  (as in 
broom  o r  bloom).  Cutler ,  Butterf ield,  and 
Williams suggested  that this finding might 
a l so  re f lec t  the  in t r in s ic a l ly  e a s i e r  scg- 
m e n t a b i l i t y  o f  a l t e r n a t i n g  s e q u e n c e s  o f  
c o n s o n a n t s  and  v o w e l s .  H o w e v e r ,  they  
d i s c o v e re d  that  d e te c t io n  o f  s top  c o n s o 
nants  in co n so n an t  c lus ters  could actual ly  
o c c u r  f a s t e r  th a n  d e t e c t i o n  o f  the  s a m e  
c o n s o n a n t s  in CV s e q u e n c e s  if l i s teners  
were  led to expec t  c lus ters .

T h e re fo re  it is not the  case  tha t  a l t e r 
nating s eq u en ces  o f  c o n so n a n ts  and vowels  
a re  n ec e s sa r i ly  a lw ays  e a s ie r  to pe rce ive  
than  seq u e n ce s  in which  c o n so n a n ts  occu r  
together .  But the results  o f  the Cutler ,  B u t
terfield, and  Will iams (1987) s tudy suggest  
an a l te rna t ive  basis  for the Cutler ,  Mehler ,  
N orr is ,  and Segui (1986) ease  o f  p rocess ing  
h y p o th e s i s .  C u t le r ,  Bu t te r f ie ld ,  and  Wil
liams show ed  that  l is teners who expec ted  
c l u s t e r s  d e t e c t e d  p h o n e m e s  f a s t e r  in 
c lus te rs ,  while l is teners  who expec ted  CV 
se q u en c e s  de tec ted  p h o n em es  fas ter  in CV 
seq u en ces .  If  l is teners  in syllable de tec t ion  
ex p e r im en ts  are similarly forming e x p e c ta 
t ions as to the phonological  s t ruc tu re  o f  the 
stimuli,  then they  should find stimuli which 
confo rm  to those  expec ta t ions  ra ther  eas ier  
to p rocess  than stimuli which violate their  
expec ta t ions .  T hus  a modified version of  
the Cutler ,  Mehler ,  Norr is ,  and Segui p ro 
posal would  suggest  that  w o rd s  beginning

C V C V -  are  e a s i e r  to p r o c e s s  than  words  
beginning C V C C - b ec au se  w o rd s  beginning 
CV CV - are what  l is teners  are  expec t ing  to 
hear.

In fa irness ,  though ,  a modif ied  vers ion  of 
the  Taft and  H a m b l y  (1985) h y p o th e s i s  
could also be c o n s t ru c te d  which could  offer 
a more  com ple te  a c co u n t  o f  the available 
data .  As fo rm ula ted  by Taft and Hambly,  
the BOSS hypo thes is  is necessar i ly  post- 
l e x i c a l  a n d  h e n c e  c a n n o t  a c c o u n t  for 
Cutler ,  Mehler ,  N o r r i s ,  and  Segu i ' s  (1986) 
phonological  s t ruc tu re  effect .  But suppose  
that syllable de tec t ion  is faci l i tated when 
the syllable target c o r r e s p o n d s  to the m ax
imal poss ib le  initial sy l lable  a l lo w ed  for 
that w ord  by the phonologica l  laws o f  E n 
glish. T he re  is no necess i ty  to a s s u m e  lex
ical invo lvem ent  in this effect ,  let a lone  or
thographic  in t iuenee at this early  phono log
ical p rocess ing  stage.

We m ig h t  call  th i s  th e  h y p o t h e s i s  of 
m a x i m a l  a l l o w a b l e  s y l l a b l e  s t r u c t u r e  
(MASS).  The  M A S S  o f  tally and  talon  is 
tal, w h e re a s  the M A SS o f  talcum  is talc , 
which  could be, and  indeed in this instance 
is, a syllable o f  the language by itself.

This  hypo thes is  can be tes ted  and  dist in
gu ished  f rom  the ea se  o f  p r o c e s s in g  hy
po th es i s .  C o n s id e r  tw o  w o rd s  beginning  
C V C C - .  In one  the tw o  a d ja c e n t  c o n s o 
n a n t s  can  t o g e t h e r  c o n s t i t u t e  a sy l lab le  
coda ,  making the M A SS C V C C .  Talcum  is 
such a word .  In the o th e r  w ord ,  however ,  
the two ad jacen t  c o n s o n a n t s  c a n n o t  c o m 
bine in a syllabic coda .  The  British place 
name Talgarth is such  a word:  there  are  no 
English syllables ending  with the segments  
Ilg], so the M A SS o f  Talgarth  is tal. The 
M ASS hypo thes is  p red ic ts  that  tal should 
be d e t e c t e d  f a s t e r  in 'Talgarth  t h a n  in 
talcum.  The  ease  o f  p rocess ing  hypothes is ,  
how ever ,  predic ts  that  s ince both  talcum  
and Talgarth begin C V C C -,  they should  be 
equally  easy  (or difficult) to p rocess .

The  difference pred ic ted  by the MASS 
h y p o th e s i s  would  o f  c o u r s e  a lso  be p re 
dicted by Taft and H a m b ly ' s  (1985) BOSS 
h y p o t h e s i s .  H o w e v e r ,  Taft an d  H a m b ly
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were not in a posit ion to test  it. This  is be- dure .  In o rd e r  to contro l  for intrinsic diffi-
cause the English language does  not p ro 
vide m a te r ia l s  fo r  the ca re fu l ly  m a tc h e d  
pairs w h ic h  Taft and  H a m b l y ' s  m e t h o d 
o lo g y  r e q u i r e d .  T h e r e  a r e  e n o r m o u s  
n u m b e r s  o f  E n g l i s h  w o r d s  b e g i n n i n g  
CVCC-, in which the ad jacen t  c o n so n a n ts  
do not allow a syllabic c o d a  in te rpre ta t ion  
(nutmeg, magpie ,  p icn ic , b o dk in , cu t ler ,

etc.), j u s t  as there  are e n o rm o u s  n u m b ers  
of w ords  beginning CVCC- where  the two 
adjacent c o n s o n a n t s  can be in te rp re ted  as a 
syllabic co d a  (talcum, hectic, gospel, co m 
fort, salvage,  etc.) .  But there  are virtually 
no such pairs  which share  the initial syl
lable (and which also satisfy the m o rp h o 
logical cons t ra in ts  which Taft and Hambly  
imposed on their  mater ia ls) ;  pairs can only 
be c o n s t r u c t e d  using p ro p e r  n a m e s  ( Tal
garth and ta lcum ), morphologica l ly  c o m 
plex w ords  (midwife  and m idg e t ), o r  infre
quent w ords  (lanyard  and lancet).

This p rob lem does  not ar ise ,  o f  course ,  
f o r a  test  o f  the M A SS hypothes is .  In o rde r  
for th is  h y p o t h e s i s  to be ap p l ied  to the  
Cutler,  M ehler ,  N o r r i s ,  and  Segui (1986) 
findings, it m u s t  d e m o n s t r a b ly  be ap p l i 
cable to prelexical  r e sponses .  T here fo re  a 
test o f  the hypo thes is  must  force subjects  
to respond  prelexically,  and the best way to 
do that is to present  them with nonsense  
words.

culty o f  pe rcep t ion  o f  w ords  like tafgarp  
v e r s u s  w o rd s  like taftarp,  we c o m p a r e d  
de tec t ion  o f  CVC targets  like t a f  with d e 
tect ion o f  CV targets  like ta; the M A S S  h y 
pothes is  p red ic ts  that CV targets  should  be 
de tec ted  equally  rapidly  in tafgarp  and taf
tarp.

E x p e r i m e n t  1

We co n s t ru c te d  24 n o n sen se  pairs  o f  the 
ta fgarp- ta f tarp  type.  T h ey  are listed in the 
A ppend ix .  A fu r the r  288 n o n sen se  i tems,  o f  
one ,  two o r  three  syllables,  were  inven ted ,  
and the complete set o f  items formed into 64 
lists o f  va ry ing  leng th ,  o f  w h ich  48 lists 
con ta ined  an expe r im en ta l  i tem in the p e n 
u l t im a te  (w h ich  c o u ld  be th i rd ,  f o u r th ,  
fifth, o r  sixth) posit ion.  T he  remain ing  lists 
c o n ta in e d  no o c c u r r e n c e  o f  the  spec i f ied  
target ,  o r  a target  in the first o r  second  po 
sition. The  lists fo rm ed  two sets ,  and  for 
each  n o n s e n s e  pair  one  i tem o c c u r r e d  in 
one set,  the o th e r  (in the sam e posi t ion) in 
the  s e c o n d  s e t .  T h u s  ta fg a rp  o c c u r r e d  
about  two-th irds  o f  the way th rough  set A, 
in fifth posit ion in a list, while taftarp  o c 
curred  abou t  two- th i rds  o f  the way th rough 
set B, in the sam e list posit ion.

T h e  s e t s  w e r e  r e c o r d e d  by  a n a t i v e  
s p e a k e r  o f  Bri t ish  Engl ish  at a sp eak in g  

N o n se n se  w ords  can be c o n s t ru c ted  in rate o f  ap p ro x im a te ly  one  item per  second ,  
pairs w h ich  sa t is fy  the re lev an t  c r i te r ia .  A pract ice  set o f  eight lists o f  s imilar  com- 
For ins tance ,  take the nonsense  word  pair  posit ion was also reco rded .

T w e n t y  u n d e r g r a d u a t e  m e m b e r s  o f  
D o w n i n g  C o l l e g e ,  U n i v e r s i t y  o f  C a m 
br idge ,  took  par t  in the  e x p e r im e n t  for a 
small honora r ium .  T he  targets  for each  list

tafgarp and taftarp.  The M A SS of  tafgarp 
is taf, b e c a u s e  th e re  are  no English  sy l 
lables ending  [fg]. The  M A SS of  taftarp is 
taft, because  taft is a possible English syl
lable. The  M A SS hypo thes is  predic ts  that were  p resen ted  to them in uppe r  case  on a 
ta f  will be de tec ted  fas te r  in tafgarp  (where  visual display unit sc reen ,  they  heard  the 
it co r re sp o n d s  exac t ly  to the i tem 's  MASS) 
than in taftarp  (w h e re  it c o n s t i t u t e s  less 
than the MASS).

In o u r  f irs t  e x p e r i m e n t  we t e s t e d  the 
MASS hypo thes is  in this way. In o rd e r  fur
ther to mimic the condi t ions  o f  the Cutler ,

lists over  h ea d p h o n e s ,  and their  r e sp o n ses  
were  col lec ted  by a m ic ro c o m p u te r  (timing 
was initiated by a t iming m ark ,  inaudible to 
the sub jec ts ,  al igned with the onse t  o f  each 
exper im enta l  item). For  each  i tem, half  the 
s u b je c t s  l i s t e n e d  fo r  a CV  an d  h a l f  for  

Mehler,  N o r r i s ,  and  Segui (1986) exper i -  a C V C  ta rg e t ;  t a rg e t  ty p e  w as  c o u n t e r -  
ments,  we used a go/no-go de tec t ion  proce-  b a l a n c e d  a c r o s s  p a i r s  a n d  s e t s .  W i th in
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th e se  g ro u p s ,  ha l f  the  su b je c t s  hea rd  the 
lists in AB,  half  in BA order.

Results

T h e  m ean  response  t imes are  p re sen ted  
in Table 1. The  results  do not suppor t  the 
p r e d i c t i o n  o f  the  M A S S  h y p o t h e s i s ;  r e 
sponse  t imes  to CVC targets  like /¿ / /a re  not 
f a s t e r  in tcifgarp  i t e m s  t h a n  in ta f ta rp  
i tems. N o r  do re sponse  t imes to CV targets  
like \a differ as a funct ion  o f  phonological  
s t ruc tu re ;  post  hoc ana lyses  show ed  that 
r e s p o n s e s  to tcifgarp and  taftarp  did not 
d iffer  s ign if icant ly  for  e i th e r  ta rge t  type  
separate ly .  T hese  resul ts  are as p red ic ted  
by the  C u t le r ,  M ehle r ,  N o r r i s ,  and  Segui
(1986) hypo thes is ,  which holds that tafgarp  
and  ta ftarp  shou ld  be equa l ly  difficult  to

which the M A SS fac to r  is con t ro l led ;  but 
as Table 1 clear ly  sh o w s ,  there  was  no such 
advan tage .

Discussion

Phis e x p e r i m e n t  fa i led  to s u p p o r t  the 
M A S S  h y p o th e s i s .  T h e r e  is no ev idence  
tha t  d e te c t io n  t ime for  sy l lable  t a rg e t s  in 
English  is a f fec ted  by p h o n o lo g ica l  c o n 
stra ints  on syllabif ication.

I n s t e a d ,  we su g g es t  th a t  the  p re v io u s  
findings o f  fas ter  de tec t ion  t imes for CVC 
ta rg e ts  in C V C V -  as o p p o s e d  to  CVCC- 
s t ruc tu res  can most  s imply be exp la ined  by 
a v a r i a n t  o f  the  h y p o t h e s i s  th a t  Cut ler ,  
Mehler,  N or r i s ,  and  Segui ( 1986) proposed.  
CV CV - s t ru c tu re s  are  eas ie r  to p ro cess  in a 
syllable de tec t ion  task  than C V C C -  struc-

p r o c e s s ,  i r r e s p e c t i v e  o f  s ize  o f  sy l lab le  tu ies .  T hey  a ie  easiei  to p io c e s s  because
target .

The  only significant result  f rom this e x 
p e r im e n t  w as  tha t  C V C  t a r g e t s  like ta j  
w ere  de tec ted  fas te r  than  CV targets  like ta 
(F ,(  1,16) =  28.35,  p  <  .001; P 2(1.40) = 
78.07, p <  .001). This  effect did not interact  
with the M A SS s t ruc tu re  variable.

The  failure to find an effect o f  phono log
ical s t ruc tu re  with either  target  type rules 
out  the possibil i ty that the null result  in the 
C V C  target  condi t ion  could be due to si-

they are what  sub jec ts  ex p ec t ,  once  they 
have been given the syllable target .

The  notion that sub jec ts  are  fo rming  ex- 
pec ta t ions  abou t  the phonological  s tructure 
of  the stimuli is in fact  d irect ly  supported  
by the resul ts  o f  E x p e r im e n t  I. CV targets 
were  h a rd e r  to de tec t  than CV C targets .  In 
th is  e x p e r i m e n t  w e  u s e d  f ive  d i f fe re n t  
vowels  (in con t ra s t  to the Cutler ,  Mehler. 
N o r r i s ,  and  Segui (1986) e x p e r i m e n t s ,  in 
which the vowel was  a lw ays  a). It is likely

m u l t a n e o u s  o p e r a t i o n  o f  a M A S S  e f fec t  that  with visual p re sen ta t io n  CV ta rge ts  en- 
and som e unspecif ied  effect work ing  in the com age the to im a t ion  ot m ore  va iy ing  ex
oppos i te  d irec t ion  (such as a difference in p e c t a t i o n s  as  to p h o n o lo g ic a l  s t i u c t u i e
c la r i ty  o f  a r t i c u la t io n s ,  o r  in length ,  be- l ^an  CVC ta ig e t s .  T h a t  is, s o m e  sub

je c t s  seeing TA- might be led to expec t  a
w o rd  with  the  s h o r t  v o w e l  [t a e ], while
o th e r s  might e x p e c t  long v o w e ls  such  as
[ta] o r  [te]. E x p e r im e n t  2 t e s te d  this hv-

tw een  tafgarp  and taftarp  i tems).  Any such 
effect should show  up as an advan tage  for 
taftarp  i tems in the CV target condi t ion ,  in

T A B L E  1
M e a n  R e s p o n s e  T i m e s  ( m s ) in E x p e r i m e n t  I

pothesis .

E x p e r i m e n t  2

Target type

CV 
(e.g. ta)

CVC
(e.g. taf)

Phonological
CVC MASS 
(e.g. tafgarp) • 419 356

Struc ture CVCC M ASS 
(e.g. taftarp) 435 357

Ten m e m b ers  o f  the Applied Psychology 
Unit co m m u n i ty  read out loud the 24 CVC 
targets  and 17 CV targe ts  f rom E xper im en t  
1. (There  were  only 17 CV targe ts  because  
some CVC targets ,  e.g.  t a f  and  tan, shared 
initial CV sequences) .  Table 2 p resen ts  the 
d is t r ibut ion  o f  vowel quali t ies  p ro d u ce d  by 
these  speakers .  It can clearly  be seen that
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T A B L E  2
Vo w e l  Q u a l i t y  o f  S u b j e c t s ' P r o d u c t i o n s ,

E x p e r i m e n t  2 ( P r o p o r t i o n s )

Target type

CV CVC
(e.g. ta) (e.g. taf)

Short vowels .135 .987
Long vowels .865 .013

whereas CVC targets  were  virtually a lways  
p roduced  with shor t  v o w e ls ,  CV ta rge ts  
were p ro d u c e d  with m ore  va ry ing  vowel  
qualities, but most ly  with long vowels .

All s u b j e c t s  r e p o r t e d  ( t h r e e  o f  th e m  
spontaneously)  that  the C V C targets  were  
far eas ie r  to read out than the CV targets  
because the final c o n so n a n t  phonological ly  
d isambiguated the vowel.

Discussion

C V C ta rg e t s  p ro d u c e d  sho r t  vowel  r e 
sponses,  CV targets  p ro d u ced  a majori ty  of  
long vowel re sponses .  All i tems in E x p e r i 
ment 1 in fact had short  vowels .  T here fo re  
it is reasonab le  to a s su m e  that CVC targets  
allowed sub jec ts  to form more  accu ra te  e x 
pec ta t ions  as to the  ac tua l  phono log ica l  
s tructure  o f  the stimuli,  and that these  e x 
pectat ions are  the source  o f  the advan tage  
for C V C  o v e r  CV ta rg e t s  in tha t  e x p e r i 
ment.

We a s s u m e  t h a t  s u b j e c t s  s i m i l a r l y  
formed ex p ec ta t io n s  abou t  the phono log 
ical s t ruc tu re  o f  the stimuli in the two syl
lable de tec t ion  s tudies  which p ro m p ted  the 
present  r e s e a rc h .  For  in s tan ce ,  su b jec ts  
p re sen ted  with tal (e i the r  visually,  as in 
Cutler, Mehler,  N orr is ,  and Segui 's  (1986) 
s t u d i e s ,  o r  a u d i t o r i l y ,  a s  in Taf t  a n d  
H u m b l y ' s ,  1985) might  s im p ly  be m o re  
likely to e x p e c t  w o rd s  beg inn ing  C V C V -  
than w o rd s  beg inn ing  C V C C - .  We te s ted  
this suggest ion in the following two ex p e r i 
ments.

E x p e r i m e n t  3

For ty - four  m em bers  of  the Applied P sy 
chology Unit  c o m m u n i ty ,  none  o f  w h o m

had par t ic ipa ted  in E x p e r im e n t  2, p rov ided  
polysyl labic  word  co m p le t io n s  for the vi
sual targets  used by Cutler ,  Mehler ,  N orr i s ,  
and Segui (1986). (It was not possible  to use 
the E x p e r im e n t  1 ta rge ts ,  s ince a major i ty  
o f  th em  had no real  w o rd  c o m p le t io n s ) .  
H a l f  the  s u b j e c t s  c o m p l e t e d  BA -,  M A -,  
TA-, CA-,  S A L - ,  PAL-, and  G A L - ,  while 
the  o t h e r  h a l f  c o m p l e t e d  B A L - ,  M A L - ,  
T A L - ,  C A L - ,  S A - ,  PA-,  a n d  G A - .  T h e  
i tems w ere  e m b e d d e d  in a list o f  20 i tems in 
all. Table 3a show s  that both  types  o f  target 
p r o d u c e d  v a s t ly  m o re  c o m p l e t i o n s  with  
C V C V - s t ruc tu re  than with C V C C -  s t ru c 
ture.  Table 3b fu r the r  conf i rm s  the findings 
of  E xpe r im en t  2: C V C targe ts  p ro d u c e d  a 
very great  p r e p o n d e ra n c e  o f  com p le t ions  
with shor t  v o w e ls  o v e r  c o m p le t io n s  with 
long vowels  (more  than 20:1) w h e re a s  CV 
ta rg e ts  p ro d u c e d  m u ch  m ore  v a r ied  p h o 
nology (the ra t io  o f  shor t  v o w e ls  to long 
being less than 2:1).

E x p e r i m e n t  4

Fifty-six m em b e rs  o f  an  in t roduc to ry  lin
guis t ics  c lass  p ro v id e d  po lysy l lab ic  w ord  
com ple t ions  for the aud i to ry  targets  used 
by Taft and H am bly  (1985). As in Taft and 
H a m b l y ' s  e x p e r im e n t s ,  the  t a rg e t s  w ere  
s p o k e n  in i s o la t io n ,  an d  e a c h  w as  p r e 
sen ted  twice in success ion .

TA B L E 3

(a) Phonological s t ruc tu re  o f  word  comple t ions ,
Exper im en t  3 (proport ions)

Target type

CV CVC
(e.g. ta) (e.g. tal)

CVCV- .799 .779
CVCC- .201 .221

(h) Vowel quali ty in word com ple t ions .  Exper im en t  3
(proport ions)

Target type

CV CVC

Short  vowels .656 .961
Long vowels .344 .039
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Table 4 sh o w s  that  CV CV - com ple t ions  
p r e d o m in a te d  o n c e  again .  F o r ty  su b jec ts  
p r o d u c e d  a m a jo r i t y  o f  C V C V -  c o m p l e 
t ions ,  and  only  ten a m a jo r i ty  o f  C V C C -  
com ple t ions  (the remaining six p roducing  
equa l  n u m b e r s  o f  each) .  This  d i f fe rence  
w as  highly s ignif icant  (/(55) =  4.76,  p < 
.001).

O f  the 20 targets ,  13 were  given a m a 
jo r i ty  o f  C V C V - com ple t ions .  The  p h o n o 
logical s t ruc tu re  effect was not significant 
o v e r  all 20 i tems (/(19) =  .92, p > .3). O f  
the remain ing  7 targets ,  4 were  notable  for 
receiv ing a very  large majori ty  o f  CV CC- 
com ple t ions .  T h ese  were  vin, sim, h e c , and 
ven. (Without  these  four  i tems,  the p h o n o 
logical s t ru c tu re  effect is significant: /(15) 
=  3.14, p  <  .01.) It is an impress ive  fact 
that  all o f  these  four  targets  also failed to 
p ro d u ce  the phonological  s t ruc tu re  effect 
for Taft and H am bly  (1985, p. 333).

* ,  
i

Discussion

E x p e r im e n ts  3 and 4 clearly show ed  that 
sub jec ts  think o f  C V C V - w ords  ra the r  than 
C V C C -  w o r d s  w h e n  th e y  a re  p r e s e n t e d  
with syllable targets .

It is r e a s o n a b l e  to  a s s u m e ,  t h e r e f o r e ,  
that  the re sponse  t ime advan tage  for words  
like talon  ove r  w ords  like talcum  in Cutler ,  
Mehler ,  N orr is ,  and Segu i 's  (1986) ex p e r i 
m en ts  a rose  because  the talon w ords  c o n 
formed more  precise ly  to sub jec ts '  p h o n o 
logical ex p ec ta t io n s  abou t  the stimuli than 
the talcum  w ords  did.

L ikew ise ,  it is reasonab le  to a s su m e  that 
the  s u b je c t s  in Taft and  H a m b l y ' s  (1985) 
e x p e r im e n t  c o n s t r u c t e d  the sam e  sort  o f  
p h o n o l o g i c a l  e x p e c t a t i o n s  a b o u t  t h e  
s t imuli ,  and  that  they  r e s p o n d e d  to tally 
f a s t e r  t h a n  ta lc u m  b e c a u s e  ta l ly  m o r e

wr

T A B L E  4
P h o n o l o g i c a l  St r u c t u r e  o f  W o r d  

C o m p l e t i o n s . E x p e r i m e n t  4 ( P r o p o r t i o n s )
•

Excluding VIN,
All targets SIM. H EC ,  & V E N

cvcv- .561 .665
cvcc- .439 .335

closely c o r r e s p o n d e d  to their  expec ta t ions ;  
the  fac i l i ta to ry  effect  at the  phonolog ica l  
p r o c e s s i n g  le v e l  c a r r i e d  t h r o u g h  e v e n  
though Taft and H a m b ly ' s  sub jec ts  did not 
respond  until a f te r  they  had recogn ized  the 
words .

W hy  shou ld  s u b je c t s  be m o re  likely to 
expec t  w ords  o f  C V C V - than C V C C -  s t ruc
ture?  The  a n s w e r  to that  ques t ion  probably 
lies in s im p le  f r e q u e n c y  o f  o c c u r r e n c e .  
First ,  English con ta ins  m ore  w o rd s  o f  the 
CV CV - type.  David Car te r ,  o f  the U niver 
sity o f  C a m b r id g e  C o m p u t e r  L a b o ra to ry ,  
s e a r c h e d  a c o m p u t e r i z e d  d i c t i o n a r y  of 
38,400 English w o rd s  on o u r  behalf .  There 
w e r e  1 1 ,0 2 6  p o l y s y l l a b l e s  b e g i n n i n g  
C V C V -,  but only 8330 polysyl lables  begin
ning C V C C - .  But m ore  in te re s t ing ly ,  f re
q u en cy  o f  o c c u r r e n c e  is higher  for  CVCV- 
polysyllables.  A subse t  o f  this c o m p u te r 
ized dict ionary,  con ta in ing  the 13,800 most 
f requent  w ords ,  lists individual w ord  fre
quenc ies  (after  K u c e ra  & Franc is ,  1967). In 
this subse t  there  are 4601 polysyl lab les  be
g inn ing  C V C V - ;  th e y  h a v e  a m e a n  f re 
quency  o f  21.8. T h e re  are  only 2905 poly
syllables beginning C V C C -,  and  they  have 
a m ean  f r e q u e n c y  o f  15.9. T h e s e  figures 
suggest  tha t  on av e ra g e  l i s ten e rs  should 
hear  polysyl lables  beginning C V C V - more 
than  twice as often as they  hea r  polysyl
lables beginning CV CC-.  The  expec ta t ion  
that this rat io should  be p re se rv ed  in an ex
pe r im en ta l  s i tua t ion  is su re ly  a very  ra
tional one.

The  presen t  resea rch  was p ro m p ted  by 
the ex is tence  o f  two very different  ex p lan a 
t i o n s  fo r  th e  s a m e  e f f e c t ,  t h a t  sy l lab le  
targets  are de tec ted  fas te r  in C V C V - versus 
CV CC- en v i ro n m e n ts .  As found by Cutler, 
Mehler,  N or r i s ,  and Segui (1986), the effect 
w as  s e r e n d i p i t o u s ,  a n d  u n r e l a t e d  to the 
main issues o f  their  study. Cutler ,  Mehler,  
Norr is ,  and Segui (1986) sugges ted  that  the 
e f f e c t  m ig h t  a r i s e  b e c a u s e  C V C V -  s e 
qu en ces  could be eas ie r  to perce ive ,  at a 
p re lex ica l  level,  than  C V C C -  s e q u e n c e s .  
The  presen t  re sea rch  indicates  that  this e x 
planat ion is co r rec t ,  and that  the increased 
perceptibi l i ty  is due  simply to the na ture  of
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phonological ex p ec ta t io n s  which subjec ts  
construct  on the basis  o f  their  expe r ience  
with the language.

Taft and  H a m b ly  (1985), h o w e v e r ,  had  
predicted the phonological  s t ruc tu re  effect. 
Their  exp lana t ion  invoked charac te r is t ic s  
of the lexical r ep re sen ta t io n s  o f  the i r  s t im 
ulus w o rd s .  Th is  pos t lex ica l  e x p la n a t io n  
must be re jec ted ,  since it c an n o t  accoun t  
for the  fact  tha t  C u t le r ,  M ehle r ,  N o r r i s ,  
Segui (1986) found the phonological  s t ru c 
tu re  e f f e c t  w i th  n o n w o r d s  a n d  fo re ig n  
words .  But the genera l  s t r u c tu r e  o f  the ir  
explanat ion ,  which was based  on al lowable 
syllabifications in English,  must  also be re
jec ted ,  on the basis o f  E x p e r im e n t  1 o f  the 
present  study. If syllabification m at te red  at 
the re levant  stage o f  p rocess ing ,  then dif
fe ren t ly  sy l lab i f iab le  C V C C -  s e q u e n c e s  
should p ro d u ce  ju s t  the same target  d e t e c 
tion d ifferences  as C V C V - versus  CVCC- 
sequences .  E xpe r im en t  1 show ed  that this 
is not the case .  E x p e r im en ts  2 to 4 show ed  
that the phonological  s t ruc tu re  effect is due 
to l is teners '  expec ta t ions :  any  CV CC- se 
quence  is less ex p ec ted  than a C V C V - se 
quence .

T h e  lesson  is clear .  In ta rge t  d e te c t io n  
expe r im en ts  l is teners  use their  knowledge  
of the language to co ns t ruc t  expec ta t ions  
a b o u t  the  p h o n o lo g ic a l  s t r u c t u r e  o f  the  
stimuli. T h ese  ex pec ta t ions  must  be taken 
into acco u n t  in the pred ic t ion  and  e x p la n a 
tion o f  expe r im en ta l  effects .

A p p e n d i x : S t i m u l i  U s e d  i n

E x p e r i m e n t  1

CVC M A SS C V C C  M A S S

tafgarp taf ta rp
rebfat rebza t
biknard biksard
lagpoon lagzoon
kenlart ken ta r t
pamdole pam pole
tanlin tandin
lonmude londude
din war d in ta r
bonhaw b o n taw

A p p e n d i x — C o n tin u ed

C V C M A S S C V C C  M A SS

nanlap n an d ap
dimlup d im pup
taplin tapsin
dasbale daska le
dunlin dunt in
bamgarl bam par l
difgun diftun
jo n lu p j o n d u p
danled d an d ed
ruslole ruskole
dufnab duf tab
kumjite kum pite
kasdole kaspole
rudbin rudzin
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