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ABSTRACT

In  t h i s  s tu d y ,  u t t e r a n c e s  o f  p r e p u b e r t a l  c h i l d r e n  

were examined f o r  t h e  p u rp o se  o f  l i m i t i n g  and i s o l a t i n g  

l i n g u i s t i c  f a c t o r s  which may be im p o r ta n t  f o r  a u r a l  p e r 

c e p t io n  o f  s e x .  The s u b j e c t s  were 43 t h i r d  g rad e  c h i l d r e n ,  

21 boys and 22 g i r l s ,  who ran g ed  i n  age from  e i g h t  y e a r s ,  

f o u r  m onths, t o  n in e  y e a r s .  Each o f  t h e  c h i l d r e n  p ro 

duced 19 ty p e s  o f  u t t e r a n c e s :  m in im a lly  s t r u c t u r e d  f r e e

sp e ech ; t h e  s e n te n c e s  ”How a re  you” and ”Try t r y  a g a in ” ; 

co n so n an t-v o w e l s y l l a b l e s  c o n ta in in g  th e  s i x  s to p  conso

n a n ts  / p / ,  / b / ,  / t / ,  /d / ,  /k />  and / g / ,  i n  c o n ju n c t io n  

w i th  t h e  vowel / a / ; th e  same s e r i e s  o f  s to p s  w i th  th e  

d ip h th o n g  / a i / ; and s u s t a i n e d  p r o d u c t io n s  o f  t h e  vowels 

/ i / ,  / a / ,  / a / ,  and / u / .  Tape r e c o r d in g s  o f  t h e  u t t e r a n c e s  

were p r e s e n te d ,  i n  random o r d e r ,  t o  a p a n e l  o f  16 a d u l t  

l i s t e n e r s  who i d e n t i f i e d  s p e a k e r  se x  a f t e r  each  u t t e r a n c e .

E i g h t y - s i x  p e r  c e n t  o f  l i s t e n e r  i d e n t i f i c a t i o n s  o f  

boys and 87 p e r  c e n t  o f  i d e n t i f i c a t i o n s  o f  g i r l s  were 

c o r r e c t  on m in im a l ly  s t r u c t u r e d  f r e e  sp e e c h ,  p e r c e n ta g e s  

w hich e x a c t l y  r e p l i c a t e d  r e s u l t s  o b ta in e d  i n  a p i l o t  

s tu d y .  Sex o f  th e  c h i l d r e n  a l s o  was i d e n t i f i e d  on th e  two 

s e n te n c e s  i n  w hich  lan g u ag e  c o n te n t  was h e ld  c o n s t a n t .  The

vii
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boys were more a c c u r a t e l y  i d e n t i f i e d  on "Try  t r y  a g a in "  

th a n  th e y  were on "How a r e  you"; i n  c o n t r a d i s t i n c t i o n ,  

th e  g i r l s  were i d e n t i f i e d  more a c c u r a t e l y  on "How a r e  you" 

th a n  on "T ry  t r y  a g a i n . "

A number o f  s i g n i f i c a n t  i n t e r a c t i o n s  were found 

betw een  se x  and u t t e r a n c e  t y p e .  L i s t e n e r s  i d e n t i f i e d  

boys when th e y  p roduced  any o f  t h e  f o u r  s u s t a i n e d  vow els , 

b u t  c o r r e c t  i d e n t i f i c a t i o n s  in c r e a s e d  when th e y  p roduced  

th e  low vow els / a /  and / a / .  C o n v e rse ly ,  t h e  g i r l s  were 

a c c u r a t e l y  i d e n t i f i e d  on th e  h ig h  vow els / i /  and A */; 

on th e  low vow els , 50 p e r  c e n t  o r  l e s s  o f  th e  i d e n t i f i 

c a t i o n s  were c o r r e c t .

The boys were c o r r e c t l y  i d e n t i f i e d  on a l l  o f  th e  

c o n so n an t-v o w e l s y l l a b l e s .  G i r l s  were c o r r e c t l y  i d e n t i 

f i e d  ( a t  t h e  .05 l e v e l  o f  c o n f id e n c e  o r  h ig h e r )  on f o u r  

s y l l a b l e s  o n ly ;  on two s y l l a b l e s ,  /b a /  and / g a / ,  l e s s  

th a n  50 p e r  c e n t  o f  t h e  i d e n t i f i c a t i o n s  were c o r r e c t .

The s u b s t i t u t i o n  o f  th e  d ip h th o n g  / a i /  f o r  t h e  vowel / a /  

i n  t h e  s y l l a b l e s  in c r e a s e d  c o r r e c t  i d e n t i f i c a t i o n  f o r  

b o th  boys and g i r l s .  The in c r e a s e  i n  i d e n t i f i c a t i o n  was 

g r e a t e r  f o r  th e  g i r l s .  In  g e n e r a l ,  c o r r e c t  i d e n t i f i 

c a t i o n  o f  th e  g i r l s  was h i g h e s t  when th e y  p roduced  th e  

a l v e o l a r  s to p s  and v o i c e l e s s  s t o p s .  C o n s id e ra b le  i n t e r 

a c t i o n  was o b s e rv e d .  The f a c t o r s  o f  v o ic in g  and p la c e  

o f  a r t i c u l a t i o n  d id  n o t  s i g n i f i c a n t l y  a f f e c t  t h e  i d e n t i 

f i c a t i o n  o f  b o y s .



ix
The s tu d y ,  in  g e n e r a l ,  s u p p o r t s  th e  r e s e a r c h  

h y p o th e s i s  t h a t  t h e  se x  o f  p r e p u b e r t a l  c h i l d r e n  can  be 

i d e n t i f i e d  by l i s t e n e r s .  C o r r e c t  i d e n t i f i c a t i o n ,  how

e v e r ,  a p p e a r s  t o  be d i f f e r e n t i a l l y  r e l a t e d  w i th  a number 

o f  l i n g u i s t i c  f a c t o r s .



Chapter I

INTRODUCTION

The study of perceptually identifiable differences 
in the speech of prepubertal boys and girls is heuristic. 
Perhaps for this reason, the literature contains more 
speculative comments and opinions than research evidence 
regarding the subject.

REVIEW OF THE LITERATURE

Moses (1959) p o s t u l a t e s  t h a t  sex  d i f f e r e n c e s  i n  

sp eech  can  be d i s t i n g u i s h e d .  He b e l i e v e s  t h a t  d i f f e r e n c e s  

i n  th e  v o c a l  ran g e  d ev e lo p  a t  f o u r  o r  f i v e  y e a r s  o f  a g e .  

"The b a s i s  o f  t h e  a d a p t io n  i s  p s y c h ic :  t h e  f o u r  y e a r  o ld

i s  c o n s c io u s  o f  h i s  sex  and o f  a b ro ad  ran g e  o f  i t s  

i m p l i c a t i o n s . "  He m a in ta in s  t h a t  t h e  v o ic e s  o f  boys a r e  

n a r ro w e r  i n  r a n g e ,  l e s s  m o d u la ted , and more a g g r e s s iv e  

th a n  th o s e  o f  g i r l s  (Moses, 1 9 5 4 ) .

Murphy ( 1964 ) does n o t  r e f e r  s p e c i f i c a l l y  t o  

s e x - ty p i n g  o f  sp e e c h ,  b u t  he w r i t e s  t h a t  by f o u r  o r  f i v e  

y e a r s  o f  age th e  c h i l d ' s  sp e e c h ,  v o ic e ,  and com m unicative 

a f f e c t  r e v e a l  " h i s  d e v e lo p in g  p e r s o n a l i t y  . . . and s e l f  

p e r c e p t i o n  ( p .  3 3 ) . "

1



S tu d ie s  o f  l a r y n g e a l  developm ent and p i t c h  phe

nomena i n  c h i ld h o o d  have n o t  d i f f e r e n t i a t e d  th e  s e x e s .  

A ccord ing  t o  T e r r a c o l ,  G u e r r i e r ,  and  Camps (1956) no s i g 

n i f i c a n t  g row th  o f  th e  v o c a l  f o l d s  o c c u rs  betw een  age 

t h r e e  and p u b e r ty .  K aplan  ( I9 6 0 ,  p .  144) a g r e e s  and 

a d d s :  " P r i o r  t o  a b o u t t h e  t w e l f t h  y e a r  t h e r e  a r e  no

m a jo r  l a r y n g e a l  se x  d i f f e r e n c e s . "

C urry  (1940) s t a t e s  t h a t  i t  i s  v e ry  d i f f i c u l t  t o  

d i s t i n g u i s h  th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  on th e  b a s i s  

o f  v o ic e .  P ressm an and Kelemen (1955) and Murphy (1964) 

em phasize  t h e  d ra m a t ic  v o ic e  change d u r in g  p u b e r ty ,  and 

i n d i c a t e  t h a t  p r i o r  t o  t h a t  t im e  t h e r e  a r e  no s i g n i f i c a n t  

d i f f e r e n c e s  i n  t h e  v o ic e s  o f  boys and g i r l s .

F a i r b a n k s  and  h i s  co -w o rk e rs  (F a i rb a n k s  and 

H e r b e r t ,  1949; F a i rb a n k s  and  W iley , 1949; F a i r b a n k s ,  1950) 

s t u d i e d  p i t c h  c h a r a c t e r i s t i c s  o f  sev en  and e i g h t  y e a r  o ld  

boys and g i r l s .  No a t t e m p t  was made t o  i d e n t i f y  s p e a k e r  

s e x  by p e r c e p t u a l  p r o c e d u r e s ,  b u t  no s i g n i f i c a n t  d i f f e r 

en c es  were found  i n  t h e  g roup  means f o r  p i t c h  l e v e l ,  t o t a l  

p i t c h  r a n g e ,  90 p e r  c e n t  p i t c h  ra n g e ,  number o f  v o ic e  

b r e a k s ,  o r  e x t e n t  o f  i n f l e c t i o n s  and s h i f t s .  H o l l i e n  

(1969) a l s o  o b se rv e d  t h a t  " c h i l d r e n s '  fu n d am e n ta l  f r e 

quency does n o t  seem t o  be s i g n i f i c a n t l y  se x  d i f f e r e n t i a t e d .

A lthough  r e c o g n i t i o n  o f  c h i l d r e n s '  se x  from  t h e i r  

sp e e c h  i s  n o t  e x p lo re d  i n  t h e  r e s e a r c h  l i t e r a t u r e  on th e  

deve lopm ent and  c h a r a c t e r i s t i c s  o f  c h i l d r e n s '  la n g u a g e ,



3
se x  d i f f e r e n c e s  in  d e v e lo p in g  lan g u ag e  s k i l l s  a r e  r e 

p o r t e d .  The r e p o r t e d  d i f f e r e n c e s  fo c u s  on r a t e  o r  d eg ree  

o f  sp eech  and lan g u ag e  a c q u i s i t i o n .

M cC arthy’ s (1954) rev ie w  o f  t h e  l i t e r a t u r e  sup

p o r te d  th e  f r e q u e n t l y  r e p o r t e d  o b s e r v a t io n  t h a t  g i r l s  

a t t a i n  lan g u ag e  com petency s l i g h t l y  f a s t e r  th a n  boys when 

d ev e lo p m e n ta l  t r e n d s  a r e  c o n s id e r e d .  However, t h e  d i f f e r 

en c es  a r e  s m a l l  and  do n o t  a lw ays f a v o r  g i r l s .

Tem plin  (1957) makes t h e  fo l lo w in g  o b s e r v a t io n  

a b o u t  se x  d i f f e r e n c e s  i n  h e r  com prehensive  s tu d y  o f  language  

s k i l l s :

The more p r e c o c io u s  lan g u ag e  developm ent o f  g i r l s  i s  
f r e q u e n t l y  r e f e r r e d  t o  i n  t h e  l i t e r a t u r e  o f  c h i l d  
d ev e lo p m en t. The p r e s e n t  s tu d y  has  n o t  e n t i r e l y  
s u b s t a n t i a t e d  t h i s ,  e s p e c i a l l y  a t  th e  s e p a r a t e  age 
l e v e l s .  When th e  p erfo rm an ce  o f  boys and g i r l s  i s  
compared o v e r  th e  e n t i r e  age ra n g e ,  g i r l s  t e n d  t o  
r e c e iv e  h ig h e r  s c o r e s  th a n  th e  boys , b u t  th e  d i f f e r 
en c es  a r e  n o t  c o n s i s t e n t  and a r e  o n ly  i n f r e q u e n t l y  
s t a t i s t i c a l l y  s i g n i f i c a n t  ( p .  145)*

W in itz  (1959) i n v e s t i g a t e d  lan g u ag e  s k i l l s  o f  male

and fem ale  k i n d e r g a r t e n  c h i l d r e n  and s t a t e s :

. . .  on t h e  b a s i s  o f  t h e  s t a t i s t i c a l  t e s t s  employed 
th e  h y p o th e s i s  o f  no d i f f e r e n c e  betw een  se x e s  on th e  
m a jo r  v e r b a l i z a t i o n  m easu res  i s  t e n a b l e .  F u r th e rm o re ,  
t h e  v a lu e s  ( o b ta in e d  on o t h e r  language  m easu res)  
i n d i c a t e  t h a t  t h e  d i f f e r e n c e s  be tw een  th e  se x e s  a r e  
n o t  o f  s u f f i c i e n t  m agn itude  t o  j u s t i f y  r e g a r d in g  th e  
g ro u p s  a s  e s s e n t i a l l y  d i f f e r e n t  i n  v e r b a l i z a t i o n  
s k i l l s .  . . . ( p .  77) •

J e r s i l d  and  Ritzm an (193&) found  t h a t  g i r l s  t a l k  

more and have a l a r g e r  v o c a b u la ry  th a n  boys , b u t  th e  

d i f f e r e n c e s  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
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O lson and K o e tz le  (1936) found  t h a t  boys t a l k  

l e s s  b u t  f a s t e r  th a n  g i r l s .  Again th e  sex  d i f f e r e n c e s  

were s m a l l .

When s e n te n c e s  o f  t h r e e  t o  sev en  y e a r  o ld  c h i l d r e n  

were d e s c r ib e d  u s in g  a g e n e r a t i v e  model o f  grammar, Menyuk 

(1969, p .  19) found  no s i g n i f i c a n t  c o r r e l a t i o n s  betw een  

se x  and "number o f  v a ry in g  s y n t a c t i c  s t r u c t u r e s " .  She 

p o s t u l a t e s  t h a t  t h e  ty p e s  o f  g ra m m a tic a l  s t r u c t u r e s  which 

o c c u r  a r e  bound by th e  " r u l e s  o f  a c h i l d ' s  grammar" and 

a p p a r e n t l y  do n o t  v a ry  a s  a f u n c t i o n  o f  th e  sex  o f  th e  

c h i l d .

PILOT STUDY

I n  1969 t h i s  w r i t e r  co n d u c ted  a p i l o t  s tu d y  t o  

t e s t  t h e  h y p o th e s i s  t h a t  t h e r e  a r e  p e r c e p t u a l  d i f f e r e n c e s  

i n  th e  sp e ech  o f  c h i l d r e n ,  p r i o r  t o  p u b e sc e n c e ,  which 

e n a b le  l i s t e n e r s  t o  i d e n t i f y  a c h i l d ' s  s e x .  A t a p e - r e c o r d e d  

sp e ech  sam ple was o b ta in e d  i n  re sp o n se  t o  a s t im u lu s  

p i c t u r e  from  each  c h i l d  i n  a t h i r d  g rad e  c l a s s .  L i s t e n e r  

judgm ents o f  th e  c h i l d r e n ' s  sp e e c h ,  r e n d e re d  by 6 f a c u l t y  

members and  U0 s t u d e n t s  a t  L o u is ia n a  S t a t e  U n iv e r s i t y ,  

i n d i c a t e d  t h a t  t h e  s e x  o f  t h e  m a j o r i t y  o f  t h e  c h i l d r e n  was 

e a s i l y  i d e n t i f i e d .

F o r  th e  f a c u l t y  member p a n e l  o f  l i s t e n e r s ,  86 p e r  

c e n t  o f  l i s t e n e r  r e s p o n s e s  f o r  boys and 87 p e r  c e n t  f o r  

g i r l s  were c o r r e c t .  The s tu d e n t  p a n e l  a l s o  a t t a i n e d  86
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p e r  c e n t  c o r r e c t  r e s p o n s e s  f o r  t h e  b o y s .  S e v e n ty - f o u r  

p e r  c e n t  o f  t h e i r  r e s p o n s e s  f o r  g i r l s  were c o r r e c t .  The 

sex  o f  a few o f  t h e  c h i l d r e n  was i n c o r r e c t l y  i d e n t i f i e d  a 

h ig h  p e r c e n ta g e  o f  th e  tim e  by b o th  p a n e ls  o f  l i s t e n e r s .

Two c h i l d r e n ,  a  boy and a g i r l ,  were i n c o r r e c t l y  i d e n t i f i e d  

by f a c u l t y  member l i s t e n e r s  100 p e r  c e n t  o f  th e  t im e .

N in e ty  and 92 p e r  c e n t  o f  t h e  s tu d e n t  l i s t e n e r s ’ r e s p o n s e s  

were i n c o r r e c t  f o r  t h e s e  two c h i l d r e n .

The s t u d e n t  l i s t e n e r s  a l s o  made i d e n t i f i c a t i o n s  

o f  se x  from  p r i n t e d  t r a n s c r i p t s  o f  ea ch  sp e e c h  sam ple . 

S ix ty - n in e  p e r  c e n t  o f  t h e  r e s p o n s e s  f o r  g i r l s  and 57 

p e r  c e n t  o f  t h e  r e s p o n s e s  f o r  boys were c o r r e c t .  Judg

m ents o f  se x  a p p e a r  t o  have been  made on c o n te n t  d i f f e r 

en c es  o f  a s p e c i f i c  t o p i c a l  n a t u r e .  F o r  exam ple , some 

ju d g e s  n o te d  t h a t  boys more f r e q u e n t l y  m en tio n ed  " l i o n s ” 

w hereas  g i r l s  m en tioned  " b a l l e r i n a s "  ( s u b j e c t  m a t t e r  shown 

i n  t h e  s t im u lu s  p i c t u r e ) .

In  1971> W einberg and B e n n e t t  p u b l i s h e d  a s tu d y  

w hich c l o s e l y  m ir r o r e d  t h i s  w r i t e r ' s  p i l o t  s tu d y .  They 

t a p e - r e c o r d e d  30- s e c o n d  lo n g  sam ples  o f  sp o n ta n e o u s  

sp e ech  from  66 f i v e  and s i x  y e a r  o ld  c h i l d r e n .  The r e 

co rd ed  sam ple o f  ea ch  c h i l d  was h e a rd  by 61 a d u l t  

l i s t e n e r s .  S e v e n ty -e ig h t  p e r  c e n t  o f  t h e i r  r e s p o n s e s  f o r  

male v o ic e s ,  and 71 p e r  c e n t  o f  t h e i r  r e s p o n s e s  f o r  fem ale  

v o ic e s  were c o r r e c t .  An a d d i t i o n a l  t a s k  o f  t h e  ju d g e s  was 

t o  i d e n t i f y  se x  from  p r i n t e d  t r a n s c r i p t s  o f  ea ch  c h i l d ' s
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sp e e c h .  F i f t y  p e r  c e n t  o f  th e  r e s p o n s e s  were c o r r e c t ,  

" s u g g e s t in g  t h a t  l i s t e n e r  r e s p o n s e s  c o u ld  be a t t r i b u t e d  

t o  chance p e r fo rm a n c e ."  M easures o f  a v e ra g e  fu n d am e n ta l  

f re q u e n c y  were made and i t  was co n c lu d ed  t h a t  " th e  

e x t e n s iv e  o v e r la p  i n  th e  d i s t r i b u t i o n  o f  mean fu n d am e n ta l  

f re q u e n c y  c h a r a c t e r i s t i c s  d id  n o t  a c c o u n t  f o r  l i s t e n e r ' s  

r e c o g n i t i o n  p e r fo rm a n c e ."

W einberg r e v e a le d  i n  p e r s o n a l  c o rre sp o n d e n c e  

t h a t  he i s  e x te n d in g  h i s  r e s e a r c h  on a c o u s t i c  c h a ra c 

t e r i s t i c s ,  f o c u s in g  on th e  sp e ech  o f  c h i l d r e n  seven  

th ro u g h  t e n  y e a r s  o f  age (1 9 7 0 ) .

There  a r e  p o i n t s  f o r  com parison  betw een  th e  

w r i t e r ’ s p i l o t  s tu d y  and W einberg and B e n n e t t ' s  s tu d y  o f  

s p e a k e r  se x  r e c o g n i t i o n  o f  f i v e  and s i x  y e a r  o ld  

c h i l d r e n  (1 9 7 1 ) .  In  t h e  W einberg and B e n n e tt  s tu d y  73 p e r  

c e n t  o f  l i s t e n e r  r e s p o n s e s  f o r  male s u b j e c t s  were c o r r e c t .  

F o r  fem ale  s p e a k e r s ,  71 p e r  c e n t  were c o r r e c t .  I n  t h e  

i n v e s t i g a t o r ' s  p i l o t  s tu d y  o f  l i s t e n e r  i d e n t i f i a b i l i t y  o f  

e i g h t  y e a r  o ld  c h i l d r e n ,  th e  p a n e ls  o f  f a c u l t y  members 

and  s tu d e n t  l i s t e n e r s  each  a t t a i n e d  36 p e r  c e n t  c o r r e c t  

r e s p o n s e s  f o r  m a le s .  E ig h ty - s e v e n  p e r  c e n t  o f  t h e  

f a c u l t y  member l i s t e n e r s '  r e s p o n s e s  were c o r r e c t  f o r  

f e m a le s ,  w h ile  74 p e r  c e n t  o f  t h e  s tu d e n t  l i s t e n e r s '  

r e s p o n s e s  f o r  g i r l s  were c o r r e c t .  An i n f e r e n c e  t h a t  may 

be drawn from  th e  r e l a t i v e l y  g r e a t e r  s u c c e s s  a t t a i n e d  by 

th e  p i l o t  s tu d y  l i s t e n e r s  i n  i d e n t i f y i n g  e i t h e r  boys o r  

g i r l s  i s  t h a t  a b i l i t y  o f  l i s t e n e r s  t o  i d e n t i f y  se x  o f  th e
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c h i l d  i s  r e l a t e d  t o  age o f  th e  c h i l d - s u g g e s t i n g  th e  

em ergence i n  c h i ld h o o d  o f  v o ic e ,  sp e ec h ,  o r  lan g u ag e  

c h a r a c t e r i s t i c s  l e a d in g  t o  t h e  p e r c e p t io n  o f  " m a le n e s s ” 

o r  ” fe m a le n e ss

W einberg and  B e n n e t t ' s  l i s t e n e r s  c o n s i s t e n t l y  m is -  

i d e n t i f i e d  th e  sex  o f  two boys and  t h r e e  g i r l s .  In  t h e  

p i l o t  s tu d y ,  a boy and a  g i r l  were i n c o r r e c t l y  i d e n t i f i e d  

by a l l  f a c u l t y  member l i s t e n e r s .  These two c h i l d r e n  were 

m i s i d e n t i f i e d  by 90 and 92 p e r  c e n t  o f  t h e  s tu d e n t  

l i s t e n e r s .

PURPOSE OF THE STUDY

The r e s u l t s  o f  t h e  w r i t e r ' s  p i l o t  s tu d y ,  i n  con

j u n c t i o n  w i th  th e  s tu d y  by W einberg and B e n n e t t ,  s u p p o r t  

t h e  h y p o th e s i s  t h a t  l i s t e n e r s  can  i d e n t i f y  t h e  s e x  o f  p r e 

p u b e r t a l  s p e a k e r s .  However, i n  b o th  s t u d i e s  i d e n t i f i 

c a t i o n s  were made on th e  b a s i s  o f  a  s i n g l e  ty p e  o f  sp e ech  

sam ple— m in im a lly  s t r u c t u r e d  f r e e  s p e e c h .  There i s  a s  

y e t  no r e s e a r c h  t h a t  i n d i c a t e s  w hich  o f  t h e  many param

e t e r s  o f  sp e e c h  o f  young c h i l d r e n  may be r e l a t e d  w i th  

a u r a l  p e r c e p t io n  o f  s e x .  In  o r d e r  t o  l i m i t  and  i d e n t i f y  

v a r i a b l e s  w hich a r e  r e l a t e d  t o  p e r c e p t i o n  o f  s p e a k e r  s e x ,  

s tu d y  i s  needed  o f  d i f f e r e n t  k in d s  o f  sp e ech  and v o c a l  

phenomena w hich may c o n t r i b u t e  t o  s e x - t y p i n g .  T h e r e f o re ,  

t h e  p u rp o se  o f  th e  s tu d y  i s  t o  exam ine d i f f e r e n t  k in d s  o f  

sp e e c h  and v o c a l  u t t e r a n c e s  o f  p r e p u b e r t a l  s p e a k e r s  t o
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d e te rm in e  i f  c e r t a i n  ty p e s  o f  u t t e r a n c e s  a r e  r e l a t e d  t o  

a u r a l  i d e n t i f i c a t i o n  o f  s e x .

RESEARCH QUESTIONS

1 . Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be 

i d e n t i f i e d  by l i s t e n e r s  when th e  c h i l d r e n  

p roduce  m in im a lly  s t r u c t u r e d  f r e e  speech?

2 . Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be 

i d e n t i f i e d  by l i s t e n e r s  when th e  c h i l d r e n  

p roduce  sp e ech  i n  w hich language  c o n te n t  

i s  h e ld  c o n s ta n t?

3 .  Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be 

i d e n t i f i e d  by l i s t e n e r s  when th e  c h i l d r e n  

p roduce  c o n so n an t-v o w e l s y l l a b l e s ?

A. Does d ip h th o n g i z a t i o n  c o n t r i b u t e  to  

i d e n t i f i a b i l i t y  o f  s e x  o f  s p e a k e r s ?

B. I s  p re s e n c e  o r  ab sen ce  o f  v o ic in g  o f  

c o n s o n a n ts  i n  s y l l a b l e s  r e l a t e d  t o  

i d e n t i f i a b i l i t y  o f  se x  o f  s p e a k e rs ?

C. I s  p la c e  o f  a r t i c u l a t i o n  o f  c o n so n a n ts  

i n  s y l l a b l e s  r e l a t e d  t o  i d e n t i f i a b i l i t y  

o f  s e x  o f  s p e a k e r s ?

4 .  Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be 

i d e n t i f i e d  by l i s t e n e r s  when th e  c h i l d r e n  

p roduce  i s o l a t e d  vow els?  Are t h e  vow els
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d i f f e r e n t i a l l y  r e l a t e d  t o  i d e n t i f i a b i l i t y  

o f  sex?

5. I s  th e  p r o b a b i l i t y  o f  c o r r e c t  l i s t e n e r  

i d e n t i f i c a t i o n s  o f  p r e p u b e r t a l  c h i l d r e n  

r e l a t e d  w i th  t h e  se x  o f  t h e  c h i ld ?

6 .  I s  t h e  i d e n t i f i a b i l i t y  o f  sex  o f  p r e 

p u b e r t a l  c h i l d r e n  r e l a t e d  w i th  th e  h e ig h t  

o r  w e ig h t  o f  th e  c h i ld ?



Chapter II

PROCEDURE

The r e s e a r c h  q u e s t i o n s  i n v e s t i g a t e d  i n  t h i s  s tu d y  

examine two main f a c t o r s  i n  r e l a t i o n  t o  a u r a l  p e r c e p t io n  

o f  se x  o f  p r e p u b e r t a l  c h i l d r e n :  d i f f e r e n c e s  i n  s e x ,  and

d i f f e r e n c e s  i n  u t t e r a n c e  t y p e s ,  and p o s s i b l e  i n t e r a c t i o n s  

betw een  t h e s e .  P r e p u b e r t a l  boys and g i r l s  were o b ta in e d  

t o  p roduce  an  u t t e r a n c e  sam ple composed o f  d i f f e r e n t  ty p e s  

o f  sp e ech  and v o c a l  u t t e r a n c e s .  R eco rd in g s  and l i s t e n e r  

i d e n t i f i c a t i o n s  were made, and th e  r e s u l t s  were s t a t i s t i 

c a l l y  a n a ly z e d .

SUBJECTS

Forms r e q u e s t i n g  t h i r d - g r a d e  v o lu n te e r s  t o  make a 

r e c o r d in g  o f  words and sp e e c h  sounds were d i s t r i b u t e d  t o  17 

p u b l i c  and 5 C a th o l i c  e le m e n ta ry  s c h o o ls  i n  B aton Rouge, 

L o u is ia n a .  F i f t y  c h i l d r e n  were s c h e d u le d  f o r  r e c o r d in g .  

F o r t y - t h r e e  were r e c o rd e d ,  21 boys and 22 g i r l s .  (Seven 

s u b j e c t s  were n o t  u se d  b e c a u se  o f  f a i l u r e  t o  keep th e  

a p p o in tm e n t ,  f a i l u r e  on a  sp e ech  s c r e e n in g  t e s t ,  o r  a n x i e ty  

w hich t e r m i n a te d  r e c o r d i n g . )  H ea rin g  was s c re e n e d  i n  a

10
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r e l a t i v e l y  q u i e t  room a t  h e a r in g  l e v e l s  o f  30 dB a t  500 Hz 

and 25 dB a t  1000, 2000, and 4000 Hz (ISO 1964 S ta n d a r d ) .

The means and ra n g e s  f o r  a g e ,  h e i g h t ,  and w e ig h t 

o f  th e  s u b j e c t s  a r e  shown i n  T ab le  1 ( s e e  T ab le  10,

Appendix A, f o r  s e x ,  a g e ,  h e i g h t ,  and w e ig h t o f  each  o f  th e

43 s u b j e c t s ) .  The h e ig h t  and w e ig h t o f  th e  s u b j e c t s  i s

w i th in  th e  "a v e ra g e  zone" f o r  American c h i l d r e n  a c c o rd in g  t o

norms in  c u r r e n t  u se  w hich were com piled  by M e re d i th  (1 9 6 8 ) .

T ab le  1

Means and Ranges f o r  Age, H e ig h t ,  and W eight
o f  t h e  S u b je c t s

Boys
n=21

G i r l s
n=22

Age ( y r s . - m o s . ) Mean
Range

8-7
8- 4  t o  9

8 -8
8-5  t o  9

H eig h t ( i n s . ) Mean
Range

52 .76  
4S .5 0  t o 58 ,50

51.16
4 8 .0 0  t o  55.50

W eight ( l b s . ) Mean
Range

6 8 .2 2  
52 .00  t o 9 3 .5 0

6 5 .39
4 6 .0 0  t o  8 2 .5 0

UTTERANCE SAMPLE

The u t t e r a n c e  sam ple c o n t a in s  f i v e  d i v i s i o n s .  The 

f i r s t  f o u r  d i v i s i o n s ,  c o m p ris in g  u t t e r a n c e s  t o  be r e p e a te d  

by t h e  s u b j e c t s ,  a r e  shown i n  T ab le  2 .  The c o n so n an t-v o w e l 

and c o n s o n a n t-d ip h th o n g  s y l l a b l e s  i n  t h e  f i r s t  two d i v i s i o n s  

c o n t a in  th e  s i x  s to p  c o n s o n a n ts  w hich d i f f e r  i n  p re s e n c e



T able  2

U t te ra n c e s  t o  be R epeated  by th e  S u b je c ts

D iv is io n  1
Consonant-vow el

s y l l a b l e s

D iv is io n  2
C onsonan t-d iph thong

s y l l a b l e s

D iv is io n  3 
Vowels

D iv is io n  4 
S en ten ces

/ p a / ’ / p a i / / i / How a r e  you

A  a / / b a x / / a / Try t r y  a g a in
/ t o / / t a x / / a /
/ d a / /  d a i / / V
A a / /  * a i /
/« & / / g a i /
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o r  ab sen ce  o f  v o ic in g  and i n  t h r e e  p la c e s  o f  a r t i c u l a t i o n —  

b i l a b i a l ,  l i n g u a - a l v e o l a r ,  and l i n g u a - v e l a r .  The two s e r i e s  

o f  s y l l a b l e s  d i f f e r  i n  t h a t  t h e  f i r s t  d i v i s i o n  c o n t a in s  th e  

low vowel / a / ,  and  th e  second  d i v i s i o n  c o n t a in s  th e  d ip h 

th o n g  / a i / .  The t h i r d  d i v i s i o n  o f  u t t e r a n c e s  c o n ta in s  two 

h ig h  vow els , th e  f r o n t  vowel / L /  and  th e  back  vowel / u / ,  

and  th e  low v o w els , / a /  and  / a / .  The f o u r t h  d i v i s i o n  i s  

com prised  o f  two s e n t e n c e s .  The s e n te n c e s  were in c lu d e d  

p r i m a r i l y  t o  e s t a b l i s h  a c o n d i t i o n  u n d e r  w hich a l l  s u b j e c t s  

would p roduce  th e  same s e t s  o f  c o n n e c te d  s p e e c h .  There 

a r e  d i f f e r e n c e s  i n  th e  p h o n e t ic  c o n te n t  o f  t h e  s e n te n c e s .  

F o r  exam ple , one s e n te n c e  i s  c h a r a c t e r i z e d  by a backw ard 

and upward re so n a n c e  change i n  t h e  d ip h th o n g  / a u / ,  and a 

fo rw a rd  t o  b ack  m o d u la t io n  i n  t h e  g l i d e  / j u / .  C o n v e rse ly ,  

t h e  d ip h th o n g  movement i n  t h e  seco n d  s e n te n c e  p ro c e e d s  

from  a low p o s i t i o n  to w ard  th e  h ig h  f r o n t  vowel / i / .  

However, th e  s t im u lu s  s e n te n c e s  a r e  n o t  com parab le  f o r  two 

r e a s o n s .  The k in d s  o f  p h o n e t ic  m a t e r i a l  i n  them a r e  n o t 

e x a c t l y  b a la n c e d ,  and ea ch  s u b j e c t  was a l lo w e d  freedom  t o  

p roduce  them w i th o u t  m im icry o f  p ro s o d ic  f e a t u r e s .  The 

f i f t h  d i v i s i o n  c o n s i s t s  o f  m in im a l ly  s t r u c t u r e d  f r e e  

sp e e c h  and was e l i c i t e d  i n  r e s p o n s e  t o  a  s t im u lu s  p i c t u r e  

th o u g h t  t o  be i n t e r e s t i n g  t o  b o th  boys and g i r l s . Each 

s u b j e c t  was a l lo w e d  30 s e c o n d s ,  from  th e  t im e  he began 

s p e a k in g ,  t o  t a l k  a b o u t  t h e  p i c t u r e .
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A ta p e  r e c o r d in g ,  a p p ro x im a te ly  t h r e e  m in u te s  lo n g  

in c lu d in g  i n t e r - s t i m u l u s  t im e  i n t e r v a l s ,  was made t o  i n 

s t r u c t  th e  s u b j e c t s  and t o  p r e s e n t  u t t e r a n c e s  t o  be r e 

p e a t e d .  (A p r i n t e d  t r a n s c r i p t  o f  t h e  com ple te  r e c o r d in g  

i s  shown i n  Appendix B .)  I n s t r u c t i o n s  were p r e s e n te d  t o  th e  

s u b j e c t s  v i a  headphones , th e  s i g n a l  b e in g  d e l i v e r e d  from  a 

W ollensak  1530 ta p e  r e c o r d e r .  The s t im u lu s  p i c t u r e  t h a t  was 

u se d  t o  e l i c i t  sp e e c h  from th e  c h i l d r e n  was s e l e c t e d  from 

an  e n c y c lo p e d ia  and was m a in ta in e d  i n  a p o s i t i o n  so t h a t  

i t  was e a s i l y  s e e n  by t h e  s u b j e c t  d u r in g  r e c o r d in g .  Re

c o rd in g s  were made i n  an  I n d u s t r i a l  A c o u s t ic s  Company 

Model 403 A u d io m e tr ic  Exam ining Room on a Magnecord 1043 

m ag n e tic  t a p e  r e c o r d e r .  R eco rd in g s  were made a t  a  sp eed  

o f  I k  in c h e s  p e r  s e c o n d . An E le c t r o -V o ic e  RE-55 omni

d i r e c t i o n a l ,  dynamic m icrophone was u sed  w i th  t h e  r e c o r d e r .

An Ampex 2100 m ag n e tic  t a p e  r e c o r d e r  w i th  an  3 -16  

ohm, 15 w a t t ,  4 5 -2 0 ,0 0 0  Hz Goodmans Maximus 1 s p e a k e r  was 

u se d  t o  p r e s e n t  t h e  c h i l d r e n ’ s u t t e r a n c e s  t o  l i s t e n e r s  f o r  

i d e n t i f i c a t i o n  o f  s p e a k e r  s e x .

RECORDING, ARRANGEMENT, LISTENER IDENTIFICATION,
AND ANALYSIS OF THE UTTERANCES

R eco rd in g

From one t o  t h r e e  s u b j e c t s  were s c h e d u le d  f o r  r e 

c o rd in g  a t  h a l f - h o u r  i n t e r v a l s  d u r in g  a tw o-day  p e r i o d .  The 

s u b j e c t s  s a t  a s  o b s e r v e r s  w h i le  a d e m o n s t r a t io n  s u b je c t
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d e m o n s tra te d  th e  t a s k s  t o  be p e rfo rm e d . T h is  p ro c e d u re  was 

d ev e lo p ed  t o  s im p l i f y  i n s t r u c t i o n s ,  t o  co n se rv e  t im e  and , 

h o p e f u l ly ,  t o  a l l a y  a n x i e t y .  The i n s t r u c t i o n  t a p e  was 

p la y e d  a t  a volume s e t t i n g  p r e v io u s l y  d e te rm in e d  by 

e x p e r ie n c e  g a in e d  w i th  norm al h e a r in g  c h i l d r e n  who d id  n o t  

s e rv e  a s  s u b j e c t s .  The headphone j a c k  was i n s e r t e d  o n ly  

h a l f -w a y  i n t o  t h e  r e c o r d e r ,  t h u s  a l lo w in g  th e  i n s t r u c t i o n s  

t o  be h e a rd  th ro u g h  th e  s p e a k e r  by th e  s u b j e c t s  b e in g  

i n s t r u c t e d ,  b u t  th ro u g h  th e  headphones by th e  d e m o n s t r a t io n  

s u b j e c t .  P e r i o d i c a l l y ,  i n  t h e  t im e  i n t e r v a l s  a f t e r  t h e  

d e m o n s t r a to r ’ s u t t e r a n c e s ,  t h e  i n v e s t i g a t o r  v e r b a l l y  r e 

in f o r c e d  i n s t r u c t i o n s  t o  t h e  s u b j e c t s .

At t h e  c o m p le t io n  o f  t h e  i n s t r u c t i o n  t a p e  th e  

s u b j e c t s  were t o l d  t h a t  th e y  would fo l lo w  t h e  same p ro 

ce d u re  a s  t h e  d e m o n s t r a t io n  s u b j e c t  e x c e p t  t h a t  th e y  would 

a l s o  t a l k  a b o u t  a  p i c t u r e .  The d e m o n s t r a to r  was n o t  

a l lo w e d  t o  d e s c r ib e  th e  p i c t u r e  s in c e  no r e g u l a t i o n  o f  th e  

s u b je c t s *  comments was d e s i r e d .  The s u b j e c t s  were t h e n  

a l lo w e d  a s  much t im e  a s  th e y  w ish ed  t o  p re v ie w  th e  p i c t u r e .

The s u b j e c t  t o  be r e c o rd e d  was t o l d  t o  ”Be s u re  

t o  sp e ak  up so  t h a t  I  can  h e a r  y o u ."  An u n n a t u r a l l y  s o f t  

v o ic e  m igh t be p roduced  a s  an  e f f e c t  o f  a i r  c o n d u c t io n  

h e a r in g  l o s s  r e s u l t i n g  from  ea rphone  o c c lu s io n ,  o r  a s  a 

r e s u l t  o f  s p e a k e r  a n x i e t y .  The s u b j e c t  was s e a t e d  w i th  

h i s  head  a g a i n s t  t h e  b ack  o f  t h e  c h a i r ,  and  th e  m icrophone 

was a d j u s t e d  t o  an  e s t im a te d  s i x  in c h e s .  The headphone 

ja c k  was p lu g g e d  a l l  t h e  way i n ,  c h a n n e l in g  th e  p r e r e c o r d e d
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i n s t r u c t i o n s  and s t i m u l i  t o  be r e p e a te d  i n t o  t h e  s u b j e c t ' s  

h ead p h o n es . The s u b j e c t ' s  f i n a l  t a s k  was t o  t a l k  ab o u t 

th e  s t im u lu s  p i c t u r e .

The c h i l d r e n  p roduced  603 o f  th e  817 sp e ech  and 

v o c a l  u t t e r a n c e s .  F o u r te e n  u t t e r a n c e s  were n o t  c o r re c t ly -  

p ro d u c ed .  (The d e s i r e d  co n so n an t i n  a s y l l a b l e  o r  t h e  

d e s i r e d  s u s t a i n e d  vowel was n o t  r e p e a t e d . )

O r g a n iz a t io n  o f  th e  T ape-R ecorded  M a t e r i a l

The 803 t a p e - r e c o r d e d  u t t e r a n c e s  were d iv id e d  i n t o  

two g ro u p s .  One g roup  c o n s i s t e d  o f  t h e  c o n so n an t-v o w e l and 

c o n s o n a n t -d ip h th o n g  s y l l a b l e s  and t h e  s u s t a i n e d  v o w e ls .

The second  g ro u p  c o n ta in e d  th e  two s e n te n c e s  and th e  

m in im a l ly  s t r u c t u r e d  f r e e  sp eech  sam ple e l i c i t e d  i n  r e 

sp o n se  t o  t h e  s t im u lu s  p i c t u r e .  The two g ro u p s  were 

random ized  s e p a r a t e l y .  R earrangem ent o f  t h e  t a p e  r e c o r d 

in g s  to  conform  t o  th e  random number s e r i e s  w i th in  each  

g roup  was a c h ie v e d  by c u t t i n g  t h e  t a p e  and s p l i c i n g  t h e  803 

t a p e  segm en ts  i n  random o r d e r .

U t t e r a n c e s  were s e p a r a t e d  by a t im e  i n t e r v a l  r a n g in g  

from  6£  t o  8-& s e c o n d s .  (The i n t e r v a l  was p ro v id e d  t o  g iv e  

l i s t e n e r s  t im e  t o  make and r e c o r d  t h e i r  judgm ents o f  t h e  

s e x  o f  t h e  s p e a k e r . )

V e rb a l  o r  v o c a l  so u n d s , such  a s  i n a d v e r t e n t  rem arks  

o r  t h r o a t - c l e a r i n g ,  were e l im in a t e d  from  th e  t a p e  r e c o r d i n g s .  

(They m igh t p ro v id e  a d d i t i o n a l  cu es  a s  t o  s p e a k e r  s e x . )

S in ce  freedom  o f  e x p r e s s io n  i n  re sp o n s e  t o  t h e  s t im u lu s
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p i c t u r e  was d e s i r e d ,  no a l t e r a t i o n s  o f  th e s e  r e c o rd e d  

sp e e c h  sam ples  were made.

F o r  p r e s e n t a t i o n  t o  l i s t e n e r s ,  t h e  m ag n e tic  t a p e  

r e c o r d in g  was d iv id e d  i n t o  f o u r  p a r t s  a s  shown i n  T ab le  3«

T ab le  3

D iv is io n s  o f  t h e  M agnetic  Tape R e co rd in g s  
f o r  P r e s e n t a t i o n  t o  L i s t e n e r s

P a r t U t te ra n c e  ty p e
Number o f  

u t t e r a n c e s
L i s t e n in g  

t im e  i n  
m in u tes

1 S y l l a b l e s  and s u s t a i n e d  vow els 225 35

2 S y l l a b l e s  and s u s t a i n e d  vow els 225 35

3 S y l l a b l e s  and s u s t a i n e d  vow els 224 35

4 S e n te n c e s  and f r e e  sp e ech 129 40

L i s t e n e r s

S ix te e n  a d u l t s ,  sev en  m ales  and n in e  f e m a le s ,  who 

b e c a u se  o f  v o c a t io n  o r  s p e c i a l  i n t e r e s t s  have r e g u l a r l y  

and f r e q u e n t l y  a s s o c i a t e d  w ith  c h i l d r e n  were s e l e c t e d  a s  

l i s t e n e r s .  A s s o c ia t i o n s  ran g ed  from  a p p ro x im a te ly  1 t o  13 

y e a r s  w i th  an  a v e ra g e  o f  a t  l e a s t  5 y e a r s .

L i s t e n i n g  s e s s i o n s  were h e ld  i n  a q u i e t  room. The 

s p e a k e r  was m ounted a t  e a r - l e v e l  a t  one end o f  t h e  room, and 

t h e  l i s t e n e r s  were s e a t e d  so  t h a t  each  fa c e d  and had an  un

o b s t r u c t e d  v iew  o f  t h e  s p e a k e r .  Volume s e t t i n g  o f  t h e
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t a p e  r e c o r d e r  was p r e s e l e c t e d  by e x p e r im e n ta t io n  w i th  a d u l t  

l i s t e n e r s  a t  S p e c i a l  E d u c a t io n  S e r v ic e s  who d id  n o t  f o rm a l ly  

p a r t i c i p a t e  i n  t h e  s tu d y .

The f o l lo w in g  i n s t r u c t i o n s  were g iv e n  t o  t h e  

l i s t e n e r s :

The r e c o r d in g s  c o n t a in  u t t e r a n c e s  o f  boys and 
g i r l s .  You a r e  t o  i d e n t i f y  each  s p e a k e r  a s  a  boy o r  
a s  a g i r l  by c h e ck in g  th e  a p p r o p r i a t e  box b e s id e  th e  
u t t e r a n c e  num ber. No a d ju s tm e n t  o f  t h e  t a p e  r e c o r d e r  
w i l l  be made f o r  i n d i v i d u a l  s p e a k e r s ,  n o r  w i l l  
u t t e r a n c e s  be r e p l a y e d .  In  t h e  s i l e n t  i n t e r v a l  
be tw een  s p e a k e r s  I  w i l l  p e r i o d i c a l l y  c a l l  o u t  t h e  
u t t e r a n c e  number. P le a s e  do n o t  i n d i c a t e  i n  any way, 
t o  t h e  o t h e r  l i s t e n e r s ,  y o u r  i d e n t i f i c a t i o n  o f  
s p e a k e r  s e x .

The f i r s t  two p a r t s  o f  t h e  r e c o r d in g s ,  s e p a r a t e d  

by a r e s t  p e r io d ,  were p la y e d  i n  one l i s t e n i n g  s e s s i o n .  A 

second  l i s t e n i n g  s e s s i o n  was s c h e d u le d  f o r  p r e s e n t a t i o n  o f  

t h e  t h i r d  and f o u r t h  p a r t s .  L i s t e n e r s  were s c h e d u le d  a s  a 

g roup  when p o s s i b l e ,  b u t  i t  was n e c e s s a r y  t o  s c h e d u le  

s e p a r a t e  s e s s i o n s  f o r  some l i s t e n e r s .

Data A n a ly ses

L i s t e n e r  judgm ents  o f  s p e a k e r  se x  f o r  each  o f  t h e  

603 u t t e r a n c e s  were s c o re d  f o r  each  o f  t h e  16 l i s t e n e r s .

The d a t a  were s u b j e c t e d  t o  an  a n a l y s i s  o f  v a r i a n c e  w hich 

u t i l i z e d  th e  i n d i v i d u a l  d e g re e  o f  freedom  te c h n iq u e  known 

a s  t h e  o r th o g o n a l  com parison  p ro c e d u r e .  P e a rso n  r ’ s  were 

o b ta in e d  t o  d e te rm in e  i f  s e x  i d e n t i f i a b i l i t y  i s  r e l a t e d  t o  

h e i g h t  o r  w e ig h t  o f  s p e a k e r s .  The d a ta  were a n a ly z e d  a t  

t h e  L o u is ia n a  S t a t e  U n iv e r s i t y  Computer C e n te r .
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The d a t a  c o l l e c t e d  i n  t h i s  s tu d y  were a n a ly z e d  

t o  d e te rm in e  i f  t h e r e  a r e  d i f f e r e n c e s  i n  se x  i d e n t i f i 

c a t i o n :  ( 1 ) among u t t e r a n c e  ty p e s  a s  a f u n c t i o n  o f

s p e a k e r  s e x ;  ( 2 ) among u t t e r a n c e  ty p e s  i r r e s p e c t i v e  o f  

s p e a k e r  s e x ;  ( 3 ) a s  a  f u n c t i o n  o f  s p e a k e r  s e x ;  ( 4 ) among 

s u b j e c t s  o f  t h e  same se x ;  and ( 5 ) among l i s t e n e r s .

R e s u l t s  o f  t h e  a n a l y s i s  o f  v a r ia n c e  a r e  d i s p l a y e d  i n  

T ab le  4 .  The o b ta in e d  F v a lu e s  f o r  th e  f i r s t  f o u r  

v a r i a b l e s  l i s t e d  above a r e  h ig h ly  s i g n i f i c a n t ,  w i th  

p r o b a b i l i t i e s  c o n s id e r a b ly  l e s s  th a n  .0 1 .  The F v a lu e  

f o r  th e  f i f t h  v a r i a b l e  i s  s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  

o f  c o n f id e n c e .

P e r c e n ta g e s  o f  c o r r e c t  l i s t e n e r  i d e n t i f i c a t i o n s  

by u t t e r a n c e  ty p e  f o r  each  se x  a r e  shown i n  T ab le  5« 

C o r r e c t  i d e n t i f i c a t i o n  o f  se x  was s u f f i c i e n t l y  h ig h  on 

most o f  t h e  u t t e r a n c e s  t h a t  v i s u a l  i n s p e c t i o n  o f  th e  

d a t a  a lo n e  p e r m i t s  th e  c o n c lu s io n  t h a t  c o r r e c t  l i s t e n e r  

i d e n t i f i c a t i o n  ca n n o t  be a t t r i b u t e d  t o  c h a n c e .  O r th o g o n a l  

com parisons  were made t o  t e s t  f o r  d i f f e r e n c e s  i n  l i s t e n e r  

i d e n t i f i a b i l i t y  o f  s e x  among u t t e r a n c e  ty p e s  t o  d e te rm in e

19



Table 4

A n a ly s is  o f  V ariance  o f  L i s t e n e r  I d e n t i f i c a t i o n s  
o f  Sex f o r  t h e  V a r ia b le s  o f  U tte ra n c e  

Type, Sex, and L i s t e n e r

Source o f  V a r ia t io n d f Sum o f  
Squares

Mean
Square F

L i s t e n e r 15 10.05 0.67 2 . 16*

Sex 1 42 .06 42 .06 137.46*

S u b je c t /S e x 41 460.42 11 .71 36.29*
E r r o r  (a ) 630 1 9 2 .S4 0 .3 0

U tte ra n c e  ty p e IS 44. so 2 .46 1 6 . 16*

Sex x  U tte ra n c e  ty p e IS 62.17 4 .5 6 29.64*
E r r o r  (b) 12 ,124 1 , 669.26 0.15

T o ta l 1 2 , S47 2 ,7 2 1 .6 4

^ S i g n i f i c a n t  a t  t h e  .01  l e v e l  o f  co n f id en ce
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T ab le  5

P e rc e n ta g e  o f  C o r r e c t  L i s t e n e r  I d e n t i f i c a t i o n s  
by U t te ra n c e  Type f o r  Each Sex

Item
number

U t te ra n c e
ty p e Boys G i r l s

1 F ree  sp e ech 6 6 .0 6 6 .6

2 How a r e  you 6 5 . S 7 6 .7

3 Try t r y  a g a in S7.5 59 .9

4 / p a / 7 3 .1 54 .5

5 / b a / 7 3 .4 4 6 .0

6 / t a / 7 5 .0 6 0 .5

7 / d a / 6 6 .4 6 5 .0

6 A * / 7 7 . a 56 .2

9 / g a / 7 S .7 4 9 .1

10 / p a i / 7 7 .3 7 5 .0

11 / b a i / 32 .5 7 0 .7

12 / t a x / 7 5 .9 7 2 .2

13 / d a x / 6 0 .4 56 .5

14 A a i / 7 3 .2 7 0 .2

15 / g a i / 7 5 .9 6 2 .6

16 / ! / 5 5 .9 6 1 .6

17 A / 6 2 .1 5 0 .0

IS / a / 6 3 .1 4 7 .7

19 A / 5 7 .1 6 9 .9
O v e r a l l  Means: 7 5 .5 6 4 .0
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th e  r e l a t i v e  c o n t r i b u t i o n s  o f  u t t e r a n c e s  ( o r  u t t e r a n c e  

c h a r a c t e r i s t i c s )  t o  l i s t e n e r  i d e n t i f i a b i l i t y .

Q u e s t io n  1

Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be i d e n t i f i e d  by 

l i s t e n e r s  when th e  c h i l d r e n  p roduce  m in im a l ly  

s t r u c t u r e d  f r e e  speech?

The d a t a  p r e s e n te d  i n  T ab le  5 show t h a t  l i s t e n e r  

i d e n t i f i c a t i o n s  o f  boys and g i r l s  from  f r e e  sp e ech  

sam ples  were c o r r e c t  a p p ro x im a te ly  86 p e r  c e n t  o f  t h e  

t im e .  The c o r r e c t  i d e n t i f i c a t i o n s ,  86 p e r  c e n t  f o r  t h e  

boys and 87 p e r  c e n t  ( ro u n d e d )  f o r  t h e  g i r l s ,  e x a c t l y  

r e p l i c a t e s  th e  c o r r e c t  i d e n t i f i c a t i o n s  o b ta in e d  by th e  

a d u l t  l i s t e n e r s  i n  t h e  p i l o t  s t u d y .  The o b ta in m e n t o f  

an  e x a c t  r e p l i c a t i o n  o f  d a t a  o f  t h i s  k in d ,  i t  must be 

assum ed, i s  b a se d  i n  p a r t  on c h a n c e .  N e v e r th e le s s ,  i t  

r e i n f o r c e s  t h e  c o n c lu s io n  t h a t  c o r r e c t  l i s t e n e r  i d e n t i f i 

c a t i o n s  o f  t h e  s e x  o f  u p p e r -a g e  ran g e  p r e p u b e r t a l  c h i l d r e n  

on m in im a lly  s t r u c t u r e d  f r e e  sp e e c h  can  be a t t a i n e d  w i th  

a h ig h  d e g re e  o f  s u c c e s s .

Q u e s t io n  2

Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be i d e n t i f i e d  

when th e  c h i l d r e n  p roduce  sp e e ch  i n  w hich  lan g u ag e  

c o n te n t  i s  h e ld  c o n s ta n t?

I n  l i s t e n i n g  t o  i te m  number 2— "How a r e  you" , 

th e  l i s t e n e r s  c o r r e c t l y  i d e n t i f i e d  a p p ro x im a te ly  66
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p e r  c e n t  o f  t h e  boys and 77 p e r  c e n t  o f  th e  g i r l s ;  i n  

l i s t e n i n g  t o  i te m  number 3— "T ry  t r y  a g a in " ,  th e  

l i s t e n e r s  c o r r e c t l y  i d e n t i f i e d  a p p ro x im a te ly  87 p e r  c e n t  

o f  th e  boys and 60 p e r  c e n t  o f  t h e  g i r l s .  The o b ta in e d  

d a ta  a r e  shown i n  T ab le  5. I n  b r i e f ,  t h e  boys were more 

s u c c e s s f u l l y  i d e n t i f i e d  on "T ry  t r y  a g a in "  th a n  th e y  

were on "How a r e  you"— th e  c o n v e rse  was t r u e  i n  th e  

s u c c e s s f u l  i d e n t i f i c a t i o n  o f  g i r l s .  The i n t e r a c t i o n  i s  

r e a d i l y  s e e n  i n  F ig u re  1 .

The d i f f e r e n c e  i n  t h e  i d e n t i f i a b i l i t y  o f  t h e  

boys on t h e  two s e n te n c e s  was t e s t e d  th ro u g h  use  o f  an  

o r th o g o n a l  co m p ariso n , and th e  r e s u l t s  a r e  in c lu d e d  i n  

T ab le  6 . The F r a t i o  o f  t h e  d i f f e r e n c e s  i n  i d e n t i 

f i a b i l i t y  o f  t h e  boys on th e  s e n te n c e s  ( i t e m  2 v e r s u s  

i te m  3 ) i s  51 . 7 3 *

The d i f f e r e n c e  i n  t h e  i d e n t i f i a b i l i t y  o f  th e  

g i r l s  on t h e  two s e n te n c e s  was a l s o  t e s t e d  th ro u g h  use  

o f  an  o r th o g o n a l  co m p ariso n , and t h e  r e s u l t s  a r e  shown 

i n  c o n ju n c t io n  w i th  o t h e r  co m p ariso n s  i n  T ab le  7 .  The 

F r a t i o  o f  t h e  d i f f e r e n c e s  i n  i d e n t i f i a b i l i t y  o f  th e  

g i r l s  on t h e  s e n te n c e s  ( i t e m  2 v e r s u s  i te m  3) i s  3 0 .7 9 .  

T h is  r a t i o ,  a s  w e l l  a s  t h e  one f o r  boys r e p o r t e d  

im m ed ia te ly  above , i s  s i g n i f i c a n t  beyond th e  .0 1  l e v e l  

o f  c o n f id e n c e .

D e s p i te  t h e  o b v io u s  p re s e n c e  o f  i n t e r a c t i o n  i n  

i d e n t i f i c a t i o n  o f  t h e  s e x  o f  p r e p u b e r t a l  s p e a k e r s  w i th
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Table 6

O rthogonal Comparisons Among U tte ra n c e  Types f o r  Boys

Com parisons Sum o f  Squares  F

Item  Number

1 v e rsu s 2 , 3 19804.68 12.84**
2 v e r s u s 3 79772.62 51.73**

5 , 6 , 7 , 8, 9 v e rs u s 10 , 11 , 12 , 13, 14, 15 9808.53 6 . 36*
8 , 10 , 1 2 , 14 v e r s u s 5, 7, 9 , 11, 13, 15 1366.08 0 .8 8

4 , 5 , 1 0 , 11 v e r s u s 6 , 7 , 8 , 9, 12, 13, 14, 15 795.33 0 .5 1
6 , 7 , 12 , 13 v e r s u s 8, 9, 14, 15 1504.46 0 .97

16 , 19 v e r s u s 17, IS 230533.12 149.52**
16 v e rs u s 19 216.14 0 .1 4
17 v e r s u s IS 163.04 0 .1 0

T o ta l 410320.62

^ S i g n i f i c a n t  a t  t h e  .05 l e v e l  o f  co n f id en ce

^ ^ S ig n i f i c a n t  a t  th e  .01 l e v e l  o f  co n f id e n ce

?o



Table 7

O rthogonal Comparisons Among U t te ra n c e  Types f o r  G i r l s

Com parisons Sum o f  Squares  F

Item  Number

1 v e r s u s 2 , 3 75658.68 4 9 . 07**
2 v e r s u s 3 4747S .96 3 0 . 79**

4, 5, 6 , 7> S, 9 v e r s u s 1 0 , 1 1 , 12 , 13, 14, 15 162290.87 105 . 26**
4 , 6 , 8 , 10 , 1 2 , 14 v e r s u s 5, 7 , 9 , 11, 13, 15 33335.75 2 1 . 62**

4 , 5 , 10 , 11 v e r s u s 6 , 7 , 8 , 9 , 12 , 1 3 , 14, 15 57.22 0 .03
6 , 7 , 12, 13 v e rsu s 3, 9, 14, 15 13574.82 8 . 80**

16 , 19 v e r s u s 17, 18 246194.93 159.67**
16 v e r s u s 19 24060.19 1 5 . 60**
17 v e rs u s 18

T o ta l
872.91

735299.56
0 .5 6

^ ^ S ig n i f i c a n t  a t  t h e  .01 l e v e l  o f  co n f id e n c e

roo
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t h e  s t r u c t u r e d  s e n te n c e s  employed i n  t h i s  s tu d y ,  th e  

r e s e a r c h  q u e s t io n  must be answ ered  a f f i r m a t i v e l y ,  f o r  

th e  r e a s o n  t h a t  even th e  lo w e s t  i d e n t i f i c a t i o n  o f  th e  

s e n te n c e s  (60 p e r  c e n t  f o r  g i r l s  on MTry t r y  a g a in )  i s  

w e l l  above chance p o s s i b i l i t y .  The t  f o r  t h i s  i d e n t i 

f i c a t i o n  i s  3 .6 3 ,  w i th  351 d e g re e s  o f  freedom , and i s  

s i g n i f i c a n t  a t  th e  .01  l e v e l  o f  c o n f id e n c e .

The d i f f e r e n c e  i n  t h e  i d e n t i f i a b i l i t y  o f  t h e  

boys when u s in g  f r e e  sp eech  and when p ro d u c in g  t h e  p r e 

d e s ig n a te d  s e n te n c e s  was t e s t e d  w i th  an  o r th o g o n a l  

com parison  and th e  r e s u l t s  a r e  shown i n  T ab le  6 .  The 

com parison  o f  i te m  1 ( f r e e  sp eech )  w i th  i te m s  2 and 3 

y i e l d e d  an  F r a t i o  o f  1 2 .£ 4 . T h is  r a t i o  i s  s i g n i f i c a n t  

a t  t h e  .0 1  l e v e l  o f  c o n f id e n c e .  The s i m i l a r  com parison  

f o r  g i r l s  i s  shown i n  T ab le  7 ; h e r e ,  t h e  o b ta in e d  F 

r a t i o  i s  4 9 .0 7 ,  a l s o  s i g n i f i c a n t  a t  t h e  .0 1  l e v e l .

I n  b r i e f ,  t h e  s e t  o f  com parisons  i n d i c a t e d  t h a t  

t h e  se x  o f  p r e p u b e r t a l  c h i l d r e n  i s  more r e a d i l y  i d e n t i 

f i a b l e  on m in im a l ly  s t r u c t u r e d  f r e e  sp e ec h  th a n  on th e  

s e n t e n c e s .  F u r th e rm o re ,  t h e  i n t e r a c t i o n  be tw een  se x  and 

u t t e r a n c e  ty p e  s t r o n g l y  s u g g e s t s  t h a t  a p a r t i c u l a r  

sp e e c h  sam ple may c o n t a in  cu es  w hich enhance th e  

p r o b a b i l i t y  o f  c o r r e c t  l i s t e n e r  i d e n t i f i c a t i o n  o f  one 

se x  b u t  n o t  o f  t h e  o t h e r .
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Q u e s t io n  3

Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be i d e n t i f i e d  

by l i s t e n e r s  when th e  c h i l d r e n  p roduce c o n s o n a n t -  

vowel s y l l a b l e s ?

The c o r r e c t  l i s t e n e r  i d e n t i f i c a t i o n s  o f  t h e  sox  

o f  t h e  c h i l d r e n  when each  c h i l d  p roduced  co n so n an t-v o w e l 

s y l l a b l e s  i s  shown i n  T ab le  5. I t  was r e c o g n iz e d  t h a t  

some o f  th e  o b ta in e d  d a ta  p o s s i b l y  r e f l e c t  o n ly  chance 

d e v i a t i o n  from  t h e  e x p e c te d  $0 p e r  c e n t  c o r r e c t  i d e n t i 

f i c a t i o n  and , a c c o r d in g ly ,  t - t e s t s  were c o n d u c ted  and 

th e  r e s u l t s  a r e  r e p o r t e d  a s  n ee d ed . A l l  d a ta  w i th  r e g a r d  

t o  t h e  i d e n t i f i c a t i o n  o f  boys th ro u g h  u se  o f  t h e  

co n so n an t-v o w e l s y l l a b l e s  t e s t e d  i n  t h i s  s tu d y ,  f o r  

exam ple , a r e  s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  c o n f id e n c e .

In  c o n t r a s t ,  w i th  r e g a r d  t o  t h e  i d e n t i f i c a t i o n  

o f  g i r l s  th r o u g h  u se  o f  t h e  c o n so n an t-v o w e l s y l l a b l e s  

t e s t e d  i n  t h i s  s tu d y ,  i n  o n ly  two s y l l a b l e s ,  / t a /

6 0 .5  p e r  c e n t  and  / d a /  6 5 .0  p e r  c e n t ,  was c o r r e c t  

i d e n t i f i c a t i o n  s u f f i c i e n t l y  h ig h  so a s  t o  be s i g n i f i c a n t  

a t  t h e  .01  l e v e l  o f  c o n f id e n c e .  In  t h e  i d e n t i f i c a t i o n  

o f  g i r l s ,  two s y l l a b l e s ,  / p a /  55 p e r  c e n t  and / k a /  56 

p e r  c e n t ,  p ro d u ced  c o r r e c t  i d e n t i f i c a t i o n s  s u f f i c i e n t l y  

h ig h  so  a s  t o  be s i g n i f i c a n t  a t  t h e  .05  l e v e l  o f  c o n f i 

d e n c e .  L ess  th a n  50 p e r  c e n t  o f  t h e  l i s t e n e r  i d e n t i f i 

c a t i o n s  were c o r r e c t  when t h e  g i r l s  p roduced  / b a /  43 

p e r  c e n t  and / g a /  49 p e r  c e n t .
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A com parison  o f  th e  d a ta  o b ta in e d  i n  t h i s  p o r t i o n  

o f  th e  s tu d y  i s  shown i n  F ig u re  2 . I n s p e c t io n  o f  th e  

r e s e a r c h  d a t a  a s  d i s p l a y e d  i n  F ig u re  2 s t r o n g l y  s u g g e s t s  

th e  r e s e a r c h  h y p o th e s i s  i s  s u p p o r te d  i n  t h e  main b u t  

t h a t  f u r t h e r  r e s e a r c h  i s  i n d i c a t e d  b e f o r e  b ro a d  g e n e r a l i 

z a t i o n s  a r e  made.

Q u e s t io n  3 A

Does d i p h t h o n g i z a t io n  c o n t r i b u t e  t o  i d e n t i f i a b i l i t y  

o f  t h e  s e x  o f  p r e p u b e r t a l  c h i ld r e n ?

The d i f f e r e n c e s  i n  t h e  i d e n t i f i c a t i o n s  when th e  

c h i l d r e n  p roduced  c o n so n a n t-v o w e l s y l l a b l e s  ( i t e m s  4 -9 )  

and c o n s o n a n t -d ip h th o n g  s y l l a b l e s  ( i te m s  10- 15 ) were 

exam ined th ro u g h  th e  u se  o f  o r th o g o n a l  c o m p a r iso n s .

Both boys and g i r l s  were i d e n t i f i e d  more 

c o r r e c t l y  when th e y  p roduced  c o n s o n a n t-d ip h th o n g  s y l l a b l e s  

th a n  when th e y  p ro d u ced  th e  c o n so n a n t-v o w e l s y l l a b l e s .

The o r th o g o n a l  com parison  f o r  b o y s ,  shown i n  T ab le  6 , 

y i e l d e d  an  F r a t i o  o f  6 . 3 6 , w hich  i s  s i g n i f i c a n t  a t  th e  

.05 l e v e l  o f  c o n f id e n c e .  The com parison  f o r  t h e  g i r l s  

i s  r e p o r t e d  i n  T ab le  7 .  F o r  t h i s  co m p ariso n , t h e  F i s  

1 0 5 .2 6  w hich i s  s i g n i f i c a n t  beyond t h e  .0 1  l e v e l  o f  

c o n f id e n c e .

F ig u re  2 h e lp s  t o  make c l e a r  t h e  k in d s  o f  

d i f f e r e n c e s  found  i n  t h i s  s tu d y .  T h is  f i g u r e  h e lp s  i n  

t h e  i n t e r p r e t a t i o n  o f  th e  F ' s  r e p o r t e d  ab o v e . I t  can  be
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se en  t h a t  a l th o u g h  th e  employment o f  d ip h th o n g s  l e d  t o  

g r e a t e r  improvement i n  l i s t e n e r  i d e n t i f i c a t i o n  o f  th e  

g i r l s ,  t h e  boys s t i l l  were i d e n t i f i e d  more c o r r e c t l y  

th a n  were th e  g i r l s .

On th e  b a s i s  o f  t h e s e  d a t a ,  t h e  r e s e a r c h  

q u e s t io n  i s  answ ered  a f f i r m a t i v e l y ,  w i th  t h e  n e c e s s a ry  

r e s e r v a t i o n  f o r  t h e  r e a s o n  t h a t  o n ly  one d ip h th o n g  was 

exam ined i n  t h e  s tu d y .

Q u e s t io n  3 B

I s  t h e  p re s e n c e  o r  ab sen ce  o f  v o ic in g  o f  c o n so n a n ts  

i n  s y l l a b l e s  r e l a t e d  t o  i d e n t i f i a b i l i t y  o f  se x  o f  

s p e a k e r s ?

The u t t e r a n c e s  w i th  v o i c e l e s s  c o n s o n a n ts  a r e  

i d e n t i f i e d  by th e  even-num bered  i te m s  i n  th e  s e t  o f  

4 -1 5 .  The u t t e r a n c e s  c o n t a in i n g  v o ic e d  c o n so n a n ts  a r e  

i d e n t i f i e d  by odd numbers i n  t h e  same s e t .  The p e r t i n e n t  

o r th o g o n a l  com parisons  p r e s e n te d  i n  T ab le  6 and 7» 

t h e r e f o r e ,  c o n c e rn  t h e  com parison  o f  i te m s  4 , 6 , 8 , 1 0 ,

1 2 , 14 v e r s u s  5, 7* 9 , 11, 13, 15 .

The F r a t i o  o f  .88  f o r  b o y s , shown i n  T ab le  6 , i s

n o t  s i g n i f i c a n t  and i n d i c a t e s  t h a t  v o ic in g  o f  c o n so n a n ts

n e i t h e r  h e lp s  n o r  d e c r e a s e s  a c c u ra c y  i n  th e  i d e n t i f i 

c a t i o n  o f  p r e p u b e r t a l  b o y s .

The F r a t i o  o f  21 .62  f o r  g i r l s ,  shown i n  T ab le  7 , 

i n  c o n t r a s t ,  i s  s i g n i f i c a n t  beyond t h e  .0 1  l e v e l  o f
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c o n f id e n c e .  I n s p e c t io n  o f  t h e  d a ta  p r e s e n te d  i n  T ab le  5 

shows t h a t  th e  l i s t e n e r  i d e n t i f i c a t i o n s  o f  g i r l s  were 

more a c c u r a t e  on th e  s y l l a b l e s  w hich c o n ta in e d  v o ic e 

l e s s  c o n s o n a n ts .

On th e  b a s i s  o f  t h e  above f i n d i n g s ,  t h e  r e s e a r c h  

q u e s t io n  a p p e a r s  t o  be answ ered  b e s t  a s  f o l lo w s :  y e s ,

when t h e  p r e p u b e r t a l  s p e a k e r  i s  a g i r l ;  no, when th e  

s p e a k e r  i s  a boy .

Q u e s t io n  3 C

I s  p la c e  o f  a r t i c u l a t i o n  o f  c o n s o n a n ts  i n  s y l l a b l e s  

r e l a t e d  t o  i d e n t i f i a b i l i t y  o f  s e x  o f  s p e a k e r s ?

T h is  q u e s t io n  was s t u d i e d  th ro u g h  employment o f  

o r th o g o n a l  co m p ar iso n s .  T ab le  6 c o n t a in s  t h e  summary o f  

f i n d i n g s  f o r  t h e  boys and T ab le  7 f o r  t h e  g i r l s .  The 

b i l a b i a l  c o n so n a n ts  / p /  and / b / , i n  c o n ju n c t io n  w ith  

th e  vowel / a /  and th e  d ip h th o n g  / a i /  produced  i te m  numbers 

4 , 5 , 1 0 , 1 1 .

The l i n g u a - a l v e o l a r  c o n s o n a n ts  / t /  and / d / ,  i n  

c o n ju n c t io n  w i th  / a /  and / a i /  produced  i te m s  6 , 7 ,  12 , 13 .

The l i n g u a - v e l a r  c o n s o n a n ts  / k /  and / g / ,  combined 

w i th  / a /  and / a x /  pro d u ced  i te m s  3, 9 , 14> 15.

The com parisons  f o r  boys shown i n  T ab le  6 and 

r e p l i c a t e d  i n  T ab le  7 , th e n ,  c o n s i s t  s im p ly  o f  a 

com parison  o f  one o f  th e  s u b s e t s  l i s t e d  above w ith  one 

o f  t h e  o t h e r  s u b s e t s  o r  w i th  t h e  o t h e r  s u b s e t s  com bined.
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Through employment o f  t h i s  s t a n d a r d  p ro c e d u re ,  

i t  becomes o b v io u s  t h a t  p la c e  o f  a r t i c u l a t i o n  i s  n o t  a 

s i g n i f i c a n t  f a c t o r  i n  t h e  i d e n t i f i c a t i o n  o f  b o y s .

However, i t  can  be s e e n  i n  T ab le  7 t h a t  d i f f e r e n c e s  i n  

th e  i d e n t i f i c a t i o n  o f  g i r l s  o c c u r r e d  when th e y  u sed  

l i n g u a - a l v e o l a r  c o n s o n a n ts .  E x a m in a tio n  o f  t h e  d a t a  i n  

T ab le  5 shows t h a t  t h e  i d e n t i f i c a t i o n  o f  g i r l s  was more 

a c c u r a t e  when th e y  p roduced  th e  l i n g u a - a l v e o l a r  s t o p s .

Q u e s t io n  4

Can th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  be i d e n t i f i e d  by 

l i s t e n e r s  when th e  c h i l d r e n  p roduce  i s o l a t e d  vow els?  

Are t h e  vow els d i f f e r e n t i a l l y  r e l a t e d  t o  t h e  

i d e n t i f i a b i l i t y  o f  sex?

The mean d a ta  w i th  r e g a r d  t o  t h i s  p a r t i c u l a r  

r e s e a r c h  q u e s t io n  a r e  shown a s  i te m s  16-19 i n  T ab le  5.

When th e  boys p roduced  s u s t a i n e d  low  vow els / a /  and / a / ,

82 and 83 p e r  c e n t  r e s p e c t i v e l y  o f  t h e  l i s t e n e r  i d e n t i f i 

c a t i o n s  were c o r r e c t ;  when t h e  boys p roduced  s u s t a i n e d  

h ig h  vow els / i /  and / u / ,  t h e  p e r c e n ta g e  o f  c o r r e c t  

i d e n t i f i c a t i o n s  d ropped  t o  56 and 57 p e r  c e n t  r e s p e c t i v e l y .  

Because th e  l a t t e r  p e r c e n ta g e s  a p p e a r  t o  a p p ro a c h  chance 

e x p e c t a t i o n ,  t h e i r  s i g n i f i c a n c e  was t e s t e d  th ro u g h  th e  

u se  o f  t -  t e s t s .  The 56 p e r  c e n t  c o r r e c t  i d e n t i f i c a t i o n s  

found  when th e  boys s u s t a i n e d  / i /  p ro d u ces  a t  o f  2 .22  

w i th  335 d e g re e s  o f  f reedom : t h e  57 p e r  c e n t  c o r r e c t
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i d e n t i f i c a t i o n  when th e  boys s u s t a i n e d  / \ x /  p ro d u ces  a t  

o f  2 .1 9  w i th  239 d e g re e s  o f  f reed o m . Both t ' s  a r e  

s i g n i f i c a n t  a t  t h e  .05  l e v e l  o f  c o n f id e n c e .  I n  b r i e f ,  

t h e  l i s t e n e r s  were a b l e  t o  i d e n t i f y  t h e  s e x  o f  boys when 

h e a r in g  any one o f  t h e  f o u r  vow els t e s t e d ;  however, 

a c c u ra c y  o f  l i s t e n e r  i d e n t i f i c a t i o n  was c o n s id e r a b ly  

h ig h e r  when t h e  low vow els / a /  and / a /  were p ro d u c ed .

The r e s u l t s  o b ta in e d  when g i r l s  were t h e  s u b j e c t s  

were d i a m e t r i c a l l y  opposed  t o  t h e  above f i n d i n g s  i n  

s e v e r a l  im p o r ta n t  r e s p e c t s .  When t h e  g i r l s  p roduced  

th e  s u s t a i n e d  low vow els / a /  and / a / ,  50 and 48 p e r  c e n t  

o f  th e  g i r l s  were c o r r e c t l y  i d e n t i f i e d .  These r e s u l t s  

a r e  o b v io u s ly  i n  t h e  r e g io n  o f  chance e x p e c t a t i o n .  When 

t h e  g i r l s  p roduced  th e  h ig h  vow els / i /  and / u / ,  th e  

p e r c e n ta g e  o f  c o r r e c t  i d e n t i f i c a t i o n s  im proved m ark ed ly : 

t o  82 p e r  c e n t  when th e y  p ro d u ced  / L /  and t o  70 p e r  c e n t  

when th e y  p roduced  / u / .  In  b r i e f ,  t h e  l i s t e n e r s  were 

a b l e  t o  i d e n t i f y  t h e  s e x  o f  g i r l s  when h e a r in g  / l /  and 

/ u /  and t h e i r  a b i l i t y  t o  i d e n t i f y  t h e  s e x  o f  g i r l s  

d e c re a s e d  t o  chance  e x p e c t a t i o n  when h e a r in g  / a /  and / a / .

The o v e r a l l  p a t t e r n  i n  t h e  r e l a t i o n s h i p s  o b se rv ed  

above i s  shown g r a p h i c a l l y  i n  F ig u re  3« The i n t e r a c t i o n  

se e n  i n  t h i s  f i g u r e  was t e s t e d  th ro u g h  o r th o g o n a l  

c o m p a r iso n s .

The co m p ariso n s  o f  t h e  c o r r e c t  i d e n t i f i c a t i o n s  

when t h e  boys p ro d u ced  th e  s u s t a i n e d  vow els a r e  found  i n
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T ab le  6 .  The c o r r e c t  i d e n t i f i c a t i o n s  when / i /  and  / u /  

( i t e m s  16 and  19) were p roduced  were compared w i th  

i d e n t i f i c a t i o n s  when / a /  and / a /  ( i t e m s  17 and 18) were 

p ro d u c ed .  The o b ta in e d  F r a t i o  o f  149 .52  i s  s i g n i f i c a n t  

beyond th e  .0 1  l e v e l  o f  c o n f id e n c e .  As v i s u a l  i n s p e c t i o n  

o f  F ig u re  3 s u g g e s t s ,  t h e  d i f f e r e n c e  i n  i d e n t i f i c a t i o n  

when / a /  ( i t e m  17) and  / a /  ( i t e m  18) were compared i s  

n o t  s i g n i f i c a n t ;  s i m i l a r l y ,  t h e  d i f f e r e n c e  i n  i d e n t i 

f i c a t i o n  when t h e  boys p roduced  / i /  ( i t e m  1 6 ) and / u /

( I te m  19) i s  n o t  s i g n i f i c a n t .  The com parisons  o f  th e  

c o r r e c t  i d e n t i f i c a t i o n s  when th e  g i r l s  p roduced  th e  

s u s t a i n e d  vow els a r e  found  i n  T ab le  7 .  The i d e n t i f i 

c a t i o n s  made when th e  g i r l s  p ro d u ced  / i /  and / u /

( i te m s  16 and 19) were compared w i th  t h o s e  f o r  t h e  low 

vow els ( i te m s  17 and  1 8 ) .  The o b ta in e d  F r a t i o  (1 5 9 .6 7 )  

i s  s i g n i f i c a n t  beyond t h e  .0 1  l e v e l  o f  c o n f id e n c e .  The 

d i f f e r e n c e  i n  i d e n t i f i c a t i o n  when th e  g i r l s  p roduced  

/ a /  and / a / ,  a s  was found  w i th  t h e  b o y s , i s  n o t  s i g n i f i 

c a n t .  In  t h e  f i n a l  co m p ariso n , i t  was found  t h a t  th e  

l i s t e n e r  i d e n t i f i c a t i o n  o f  82 p e r  c e n t  when g i r l s  p roduced  

/ i /  i s  s i g n i f i c a n t l y  h ig h e r  th a n  t h e  70 p e r  c e n t  c o r r e c t  

i d e n t i f i c a t i o n  when th e  g i r l s  p roduced  / \ i / .

I n  b r i e f ,  t h e  f i n d i n g s  r e l a t i v e  t o  t h e  i d e n t i 

f i a b i l i t y  o f  c h i l d r e n  when t h e  u t t e r a n c e s  c o n s i s t  o f  

s u s t a i n e d  low and h ig h  vow els a r e  c o m p le te ly  u n e x p e c te d  

and r e v e a l  an  i n v e r s i o n  o f  r e s u l t s  i n  t h e  p e r c e p t io n  o f
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g i r l s  and b o y s .  A p r e s e n t a t i o n  o f  h y p o th e se s  c o n c e rn in g  

why boys a r e  i d e n t i f i e d  w i th  r e l a t i v e l y  h ig h  (82 and 83 

p e r  c e n t )  a c c u ra c y  from  low vowel sounds and w i th  l e s s  

a c c u ra c y  from  h ig h  vowel sounds and t h e  d i a m e t r i c a l l y  

o p p o s i t e  f i n d i n g s  f o r  g i r l s  sh o u ld  be w i th h e ld  u n t i l  

t h e  u n d e r ly in g  p s y c h o -a c o u s t i c  phenomena a r e  c a r e f u l l y  

s t u d i e d .

A word o f  c a u t io n  s h o u ld ,  p e rh a p s ,  be i n s e r t e d ,  

t o  th e  e f f e c t  t h a t  t h e  s u p e r f i c i a l  re sem b lan ce  o f  

F ig u re  3 t o  t h e  vowel q u a d r i l a t e r a l  can  be view ed o n ly  

a s  f o r t u i t o u s  a t  t h e  p r e s e n t  t im e .  The v e r t i c a l  d i 

m ension  o f  F ig u re  3 co n c e rn s  a c c u ra c y  o f  i d e n t i f i c a t i o n  

and th e  h o r i z o n t a l  d im en s io n  a s e t  o f  q u a l i t a t i v e  

c l a s s e s .  W hile i t  i s  t r u e  t h a t  th e  c l a s s e s  / i / ,  / a / ,

/ a / ,  and / u /  a r e  a r r a n g e d  i n  th e  f i g u r e  i n  g e n e r a l  

conform ance w i th  t h e  p h y s i o l o g i c a l  f r o n t - t o - b a c k  

c l a s s i f i c a t i o n  sy s tem , c o n j e c t u r e  w i th  r e g a r d  t o  t h e  

fu n d am e n ta l  r e a s o n  f o r  t h e  f i n d i n g s  o b se rv e d  i n  t h i s  

s tu d y  sh o u ld  a w a i t  a d e t a i l e d  a c o u s t i c a l  a n a l y s i s  o f  t h e  

phenomenon.

Q u e s t io n  5

I s  t h e  p r o b a b i l i t y  o f  c o r r e c t  l i s t e n e r  i d e n t i f i c a t i o n s  

o f  p r e p u b e r t a l  c h i l d r e n  r e l a t e d  w i th  t h e  s e x  o f  t h e  

c h i ld ?

The o v e r a l l  means f o r  c o r r e c t  i d e n t i f i c a t i o n  o f  

th e  boys and g i r l s  who s e rv e d  a s  s u b j e c t s  i n  t h i s  s tu d y
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a r e  p r e s e n te d  in  T ab le  5: t h e  o v e r a l l  c o r r e c t  i d e n t i f i 

c a t i o n s  f o r  boys was 7 5 .5  p e r  c e n t ,  f o r  g i r l s  i t  was 64 

p e r  c e n t .  The F f o r  t h i s  main f a c t o r  i s  p r e s e n te d  i n  

T ab le  4 .  The F o f  137 .46  i s  s i g n i f i c a n t  beyond th e  .01  

l e v e l  o f  c o n f id e n c e .

G e n e r a l i z a t i o n s  c o n c e rn in g  main f a c t o r s  must be 

tem p ered  when a  s e t  o f  d a t a  show t h e  p re se n c e  o f  s i g 

n i f i c a n t  s u b - f a c t o r s  and i n t e r a c t i o n s .  In  t h i s  s tu d y  

th u s  f a r ,  i t  h as  been  shown t h a t  c o r r e c t  l i s t e n e r  

i d e n t i f i c a t i o n  o f  th e  s e x  o f  p r e p u b e r t a l  c h i l d r e n  i s  

p a r t i a l l y  r e l a t e d  w i th  d i f f e r e n c e s  i n  u t t e r a n c e s .

A d d i t io n a l  d a t a ,  in c lu d e d  i n  T ab le  8 , i n d i c a t e  

t h a t  a c o n s id e r a b l e  d i f f e r e n c e  i n  i d e n t i f i a b i l i t y  o f  

p a r t i c u l a r  c h i l d r e n  seems t o  e x i s t .  I n  b r i e f ,  i t  

a p p e a r s  t h a t  t h e  s e x  o f  some c h i l d r e n  can  be e a s i l y  

i d e n t i f i e d  by l i s t e n e r s  and t h a t  t h e  co n v e rse  i s  t r u e  

f o r  o t h e r  c h i l d r e n .  A lthough  th e  d a t a  i s  l i m i t e d  f o r  a 

d i s c u s s i o n  o f  i n d i v i d u a l  d i f f e r e n c e s  i n  s u b j e c t s ,  i t  may 

be o b se rv e d  t h a t  w i t h i n  t h e  s u b j e c t s  f o r  t h i s  s tu d y ,  one 

young boy and f i v e  young g i r l s  were i d e n t i f i e d  c o r r e c t l y  

l e s s  th a n  50 p e r  c e n t  o f  t h e  t im e .

In general, the finding in this study that boys 
appear to be identified more accurately than girls 
replicates the results attained by Weinberg and Bennett 
(1971), in their study of five and six year old children.
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Percentage of Correct Listener Identifications
for Each Subject

Boys
Subject
number

Per cent 
correct

Girls
Subject
number

Per cent 
correct

6 9 3 .6
14 9 7 .9

3 9 6 .7
26 9 5 .1
33 3 7 .9
29 3 7 .5
15 3 7 .5
30 3 7 .2

5 3 5 .1
4 3 4 .5

23 3 1 .6
13 7 9 .9
31 7 3 .9
41 7 5 .3
36 6 3 .1
40 6 5 .3
25 5 3 .9
16 53.3
32 5 2 .3
33 5 1 .0
11 2 2 .0

Mean: 75*5

9 9 5 .7
23 9 1 .3
10 9 0 .3
42 S3 .2
20 #2 .6
39 3 1 .2
13 7 3 .3
35 7 4 .7
17 7 2 .4
43 66.1
24 6 6 .4
37 6 3 .2
12 5 7 .6

2 56 .6
3 55 .9

19 5 4 .6
22 51 .3
21 4 1 .3
34 4 0 .3

7 4 0 .5
1 4 0 .5

27 2 1 .7

Mean: 6 4 .0
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Question 6

Is the identifiability of sex of prepubertal children 
related with the height or weight of the child?

P e a rs o n  product-m om ent c o r r e l a t i o n  c o e f f i c i e n t s  

were o b ta in e d  f o r  s tu d y  o f  t h e  above q u e s t i o n .  The 

P e a rso n  r  f o r  t h e  c o r r e l a t i o n  betw een  h e ig h t  and i d e n t i 

f i c a t i o n  o f  se x  was .2 2 .  The r  f o r  t h e  c o r r e l a t i o n  

be tw een  w e ig h t  and i d e n t i f i c a t i o n  was .1 9 .  W ith 41 

d e g re e s  o f  freedom , th e  o b ta in e d  r ' s  a r e  n o t  s i g n i f i c a n t .  

The m agn itude  o f  t h e  r ' s  s u g g e s t  t h a t  i t  may n o t  be 

w o r th w h ile  t o  p u rsu e  t h i s  p a r t i c u l a r  r e s e a r c h  q u e s t io n  

i n  f u t u r e  r e s e a r c h  s t u d i e s .

The p o s s i b i l i t y  t h a t  l i s t e n e r s  d i f f e r  i n  a b i l i t y  

t o  i d e n t i f y  th e  se x  o f  p r e p u b e r t a l  c h i l d r e n  was n o t  

in c lu d e d  a s  a r e s e a r c h  q u e s t io n  i n  t h i s  s t u d y .  Conse

q u e n t ly ,  f o r  p ra g m a tic  r e a s o n s ,  i t  was p o s s i b l e  t o  l i m i t  

t h e  number o f  l i s t e n e r s  f o r  t h i s  s tu d y  t o  16. The p e r 

c e n ta g e  o f  c o r r e c t  i d e n t i f i c a t i o n s  made by ea ch  o f  t h e  

l i s t e n e r s  i s  shown i n  T ab le  9 .  I n s p e c t i o n  o f  t h e s e  d a t a  

r e v e a l s  t h a t  th e  p e r c e n ta g e  o f  c o r r e c t  i d e n t i f i c a t i o n s  

ran g ed  from  a low o f  62 p e r  c e n t  t o  a h ig h  o f  73 p e r  c e n t .  

At f i r s t  g la n c e ,  t h e  d a ta  s u g g e s t  t h a t  t h e r e  was r e l a t i v e l y  

l i t t l e  d i f f e r e n c e  w i th in  t h e  g roup  o f  l i s t e n e r s  employed 

f o r  t h i s  s t u d y .  The q u e s t io n  was t e s t e d ,  how ever, i n  

t h e  a n a l y s i s  o f  v a r i a n c e .  The F f o r  l i s t e n e r s  o f  2 . 1 6 ,
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T ab le  9

Percentage of Correct Sex Identifications Attained
by Each Listener

Listener Per cent Listener Per cent
number correct number correct

1 6 5 .3 9 7 0 .2

2 7 1 .2 10 7 0 .1

3 7 0 .6 11 7 2 .7

4 7 0 .5 12 6 5 .3

5 7 1 .7 13 6 9 .0

6 73 .3 14 7 0 .1

7 7 1 .2 15 6 9 .9

3 6 2 .3 16 6 3 .6



w ith  15 d e g re e s  o f  freedom , a s  r e p o r t e d  i n  T ab le  k f i s  

s i g n i f i c a n t  a t  th e  .01  l e v e l  o f  c o n f id e n c e .  I t  must be 

c o n c lu d e d ,  t h e r e f o r e ,  t h a t  l i s t e n e r  d i f f e r e n c e s  f o r  t h i s  

p a r t i c u l a r  t a s k  e x i s t .  The amount o f  c o n t r o l  f o r  t h i s  

f a c t o r  i n  f u t u r e  s t u d i e s  can be d e te rm in e d  by r e s e a r c h  

a f t e r  e x a m in a t io n  o f  t h e s e  d a t a .



Chapter IV

SUMMARY AND CONCLUSIONS

The hypothesis that listeners can identify the 
sex of prepubertal speakers is found frequently in the 
literature. Researchers have examined some of the 
physical, physiological and linguistic aspects of the 
speech of young children and have had little success 
in providing an explanation for the differences in 
identifiability of boys and girls.

The purpose of this study has been to re
examine the general hypothesis as a perceptual problem 
in linguistics. A sample of eight year old children 
provided a set of utterances which included: minimally
structured free speech, short sentences with language 
content held constant and subsets of consonant-vowel 
syllables which contain differences in place of articu
lation and voicing. The children also provided a subset 
of sustained vowel sounds, and a subset of consonant- 
diphthong syllables. The purpose of the study, in brief, 
has been to delimit the kinds of linguistic factors on a 
molecular level which are significant in the aural identi
fication of the sex of prepubertal children.
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The sam ple o f  c h i l d r e n  employed a s  s p e a k e r s  

c o n ta in e d  21 boys and 22 g i r l s .  Each c h i l d  p roduced  a 

s e t  o f  19 u t t e r a n c e s :  m in im a l ly  s t r u c t u r e d  f r e e  sp e e c h ;

th e  s e n te n c e s  "How a r e  you" and  "T ry  t r y  a g a in " ;  th e  

s u s t a i n e d  vow els / i / ,  / a / ,  / a / ,  and / u / ;  t h e  c o n s o n a n t -  

vowel s y l l a b l e s  / p a / ,  / b a / ,  / t a / ,  /d a / ,  A a/ i  /© */ 

and th e  s y l l a b l e s  / p a i / ,  / b a i / ,  / t a i / ,  / d a i / ,  / k a i / ,  

and / g a i / .  The u t t e r a n c e s  were t a p e - r e c o r d e d ,  random ized  

and s p l i c e d  t o g e t h e r  on f o u r  m a s te r  t a p e s  f o r  p r e s e n t a t i o n  

t o  a p a n e l  o f  16 a d u l t  l i s t e n e r s .  A l i s t e n e r ' s  t a s k  was 

s im p ly  t o  i d e n t i f y  t h e  s e x  o f  t h e  s p e a k e r  a f t e r  h e a r in g  

each  u t t e r a n c e .  Each d e c i s i o n  was a r r i v e d  a t  in d e p en d 

e n t l y .  The b a s i c  d a t a  c o n s i s t e d  o f  th e  p e r c e n ta g e  o f  

c o r r e c t  i d e n t i f i c a t i o n s  o b ta in e d  f o r  each  k in d  and 

s u b - c l a s s  o f  u t t e r a n c e .

The g e n e r a l  h y p o th e s i s  t h a t  l i s t e n e r s  can  i d e n t i f y  

t h e  se x  o f  p r e p u b e r t a l  s p e a k e r s  was s u p p o r te d  by t h e  d a t a  

o b ta in e d  i n  t h i s  s tu d y .  When th e  u t t e r a n c e s  c o n s i s t e d  

o f  m in im a lly  s t r u c t u r e d  f r e e  sp e e c h ,  £6 p e r  c e n t  o f  t h e  

boys and 87 p e r  c e n t  o f  t h e  g i r l s  were c o r r e c t l y  i d e n t i f i e d .  

The d a t a ,  p resum ab ly  by ch an ce , e x a c t l y  r e p l i c a t e d  r e s u l t s  

o b ta in e d  by th e  r e s e a r c h e r  i n  a p i l o t  s tu d y  f o r  t h i s  

i n v e s t i g a t i o n .  W einberg and B e n n e t t  (1971) r e p o r t e d  78 

p e r  c e n t  a c c u ra c y  i n  t h e  i d e n t i f i c a t i o n  o f  male v o ic e s  

and 71 p e r  c e n t  a c c u ra c y  i n  t h e  i d e n t i f i c a t i o n  o f  fem ale  

v o ic e s  when f i v e  and s i x  y e a r  o ld  c h i l d r e n  p roduced  f r e e
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s p e e c h .  The d i f f e r e n c e  i n  i d e n t i f i a b i l i t y  i n  t h e  two 

s t u d i e s  may p o s s i b l y  be r e l a t e d  t o  t h e  d i f f e r e n c e  i n  t h e  

age o f  t h e  s u b j e c t s .

The m a jo r  c o n t r i b u t i o n  o f  t h e  p r e s e n t  s tu d y  i s  

t h a t  t h e  i d e n t i f i a b i l i t y  o f  p r e p u b e r t a l  s p e a k e r s  a p p e a r s  

t o  be d i f f e r e n t i a l l y  r e l a t e d  w i th  some o f  th e  l i n g u i s t i c  

c l a s s e s  and t h a t  i n t e r a c t i o n s  a r e  found  betw een  se x  and 

c e r t a i n  l i n g u i s t i c  f e a t u r e s .

A f i n d i n g  w hich was c o m p le te ly  u n e x p e c te d  i s  t h a t  

boys a r e  h ig h ly  i d e n t i f i a b l e  when th e y  p roduce  th e  

s u s t a i n e d  low vow els / a /  and / a /  (82 and 83 p e r  c e n t ,  

r e s p e c t i v e l y  o f  t h e  l i s t e n e r  i d e n t i f i c a t i o n s  were 

c o r r e c t )  and t h a t  th e  p e r c e n ta g e  o f  c o r r e c t  i d e n t i f i 

c a t i o n s  d ropped  t o  56 and  57 p e r  c e n t  when t h e  boys 

p roduced  s u s t a i n e d  / i /  and  / \ x /  v o w els .  I d e n t i f i c a t i o n  

o f  th e  boys on t h e  low vow els was s i g n i f i c a n t  a t  t h e  .01  

l e v e l  o f  c o n f id e n c e  and was s i g n i f i c a n t  a t  t h e  .05  l e v e l  

on t h e  h ig h  v o w e ls .

The f i n d i n g s  w i th  r e g a r d  t o  th e  i d e n t i f i c a t i o n  

o f  g i r l s  a r e  d i a m e t r i c a l l y  opposed  t o  t h e  above r e s u l t s .  

When t h e  g i r l s  p roduced  s u s t a i n e d  low vow els / a /  and 

/ a / ,  50 and 1+6 p e r  c e n t  o f  t h e  g i r l s  were c o r r e c t l y  

i d e n t i f i e d .  These r e s u l t s  a r e  i n  th e  r e g io n  o f  chance 

e x p e c t a t i o n .  C o n v e rs e ly ,  when th e  g i r l s  p roduced  th e  

h ig h  vow els / i /  and / u / ,  82 and 70  p e r  c e n t  o f  th e  g i r l s  

were i d e n t i f i e d  c o r r e c t l y .  I t  i s  s u g g e s te d  t h a t
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i n t e r p r e t a t i o n  o f  th e  above f i n d i n g s  sh o u ld  be w i th h e ld  

u n t i l  t h e  u n d e r ly in g  p s y c h o -a c o u s t i c  phenomena a r e  

c a r e f u l l y  s t u d i e d .

S tudy  o f  t h e  e f f e c t  o f  d ip h th o n g i z a t io n  on th e  

i d e n t i f i a b i l i t y  o f  t h e  se x  o f  p r e p u b e r t a l  c h i l d r e n  was 

l i m i t e d  i n  t h i s  i n v e s t i g a t i o n  t o  d i f f e r e n c e s  w hich 

o c c u r r e d  when th e  d ip h th o n g  / a i /  was s u b s t i t u t e d  f o r  th e  

vowel / a /  i n  t h e  s e t  o f  s i x  c o n so n an t-v o w e l s y l l a b l e s .

The p e r c e n ta g e  o f  c o r r e c t  i d e n t i f i c a t i o n s  f o r  b o th  boys 

and g i r l s  in c r e a s e d  when t h i s  s u b s t i t u t i o n  was made. 

A lthough  employment o f  t h e  d ip h th o n g  l e d  t o  g r e a t e r  

improvement i n  l i s t e n e r  i d e n t i f i c a t i o n  o f  t h e  g i r l s ,  th e  

boys s t i l l  were i d e n t i f i e d  more c o r r e c t l y  th a n  were t h e  

g i r l s .  A g e n e r a l i z a t i o n  t h a t  t h i s  f i n d i n g  may a p p ly  t o  a l l  

d ip h th o n g s  ca n n o t be made, f o r  t h e  r e a s o n  t h a t  o n ly  one 

d ip h th o n g  was exam ined i n  t h i s  s tu d y .

C o n c lu s io n s  w i th  r e g a rd  t o  th e  im p o r ta n c e  o f  t h e  

o t h e r  l i n g u i s t i c  f e a t u r e s  w hich were exam ined must be 

g u a rd e d , f o r  numerous i n t e r a c t i o n s  were d i s c o v e r e d .  F o r  

exam ple , c o r r e c t  i d e n t i f i c a t i o n s  o f  t h e  boys were made 

when th e y  p roduced  any o f  t h e  c o n so n an t-v o w e l s y l l a b l e s .

The p e r c e n ta g e  o f  c o r r e c t  i d e n t i f i c a t i o n s  ran g ed  from  

6S p e r  c e n t  f o r  / d a /  t o  79 p e r  c e n t  f o r  / g a / • In  

c o n t r a s t ,  c o r r e c t  i d e n t i f i c a t i o n s  o f  t h e  g i r l s  ( a t  t h e  

.0 1  l e v e l  o f  c o n f id e n c e )  were found  o n ly  when th e y  

p roduced  th e  a l v e o l a r  s t o p s  / t a /  and / d a / • I t  a l s o
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developed that the best consonant-vowel utterance for the 
boys /ga/ (79 per cent identification) was the poorest 
for identification of the girls (49 per cent).

Investigation of the contribution of voicing of 
consonants to identification of the sex of the child 
also produced mixed findings. The presence or absence 
of voicing in consonants appears neither to help nor to 
decrease accuracy in the identification of prepubertal 
boys. Accuracy in the identification of prepubertal 
girls was higher when the consonant-vowel syllables 
contained voiceless consonants. In the face of this kind 
of interaction, generalizing statements must be made 
carefully.

On the basis of this perceptual study, it appears 
that many utterances of upper-age range prepubertal 
children are laden, to varying degrees, with cues that 
serve to identify speaker sex.
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APPENDIX A

T able 10. Sex, Age, H e ig h t ,  and Weight o f  Each o f  th e  43 S u b je c ts

S u b je c t
Number

Sex Age 
( y r s . -m os.)

H eigh t 
( i n s .)

Weight 
( l b s .)

S u b je c t
Number

Sex Age 
( y r s . - m o s .)

H eight 
( i n s .)

Weight 
( l b s .)

1 Female 8-6 4 9 .0 0 62 .00 23 Female 9 4 8 .0 0 50 .00
2 Female 8-5 51 .50 61 .00 24 Female 8-5 54.25 7 7 .5 0
3 Male 9 57.25 7 8 .0 0 25 Male 8-8 53.00 6 1 .0 0
4 Male 3-7 52 .00 63 .50 26 Male 8-9 58.50 7 9 .5 0
5 Male 3-11 51 .00 57.50 27 Female 8-8 50.25 6 2 .5 0
6 Male 3-11 53.50 9 3 .0 0 28 Male 8-8 54.50 93-50
7 Female 3 -1 0 51.75 7 8 .0 0 29 Male 8-6 50 .00 57 .00
8 Female 3-9 4 8 .5 0 55 .00 30 Male 8-9 56 .50 7 6 .5 0
9 Female 3-7 50.25 6 6 .0 0 31 Male 8-9 50 .50 6 3 .OO

10 Female 3-3 4 8 .0 0 62 .50 32 Male 8-4 52.75 7 2 .0 0
11 Male 3-10 50.00 57.50 33 Male 8-5 4 9 .0 0 53 .50
12 Female 3-9 55 .50 7 6 .5 0 34 Female 8-9 53.25 6 2 .0 0
13 Male 8-9 53.25 7 0 .0 0 35 Female 9 50 .50 82 .00
14 Male 8 -1 0 55 .50 7 2 .5 0 36 Male 8-5 4 8 .5 0 52 .00
15 Male 8-6 53.75 63 .0 0 37 Female 8-10 50.00 8 1 .5 0
16 Male 8-8 54 .00 7 4 .5 0 38 Male 8-11 50.25 6 2 .0 0
17 Female 3-9 49 .25 51 .00 39 Female 9 55 .00 7 2 .0 0
18 Female 3-10 49 .0 0 56 .00 40 Male 8-5 50.75 53 .50
19 Female 8-10 48 .75 62 .50 41 Male 8-5 53 .50 7 9 .5 0
20 Female 8-11 52.50 68 .00 42 Female 8-7 50 .50 4 6 .0 0
21 Female 8-11 55.25 6 4 .OO 43 Female 8-11 53 .00 8 2 .5 0
22 Female 8-10 51.50 60 .00

N>
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APPENDIX B

Transcript of the Instructional Tape Recording

All right, all you need to do is listen carefully 
and make the sounds I make, and say the words I say. Ready, 
let's begin:

Now we will make some long sounds. Make them as 
long as mine are. Ready, let's begin:

Say /i/
Say / a /
Say /a/
Say / u /

Now we will say some words. Ready, let's begin:
Say, "How are you"
Now say, "Try try again"

Now I want you to tell me all about the picture. 
What's happening in the picture? What's going on? You 
can tell a story about it. Tell me all about the picture. 
Begin right now!

Say /pa/ 
Say /da/ 
Say /ka/  
Say /ba/ 
Say /ta/ 
Say /ga/

Say / p a i /  
Say / d a i /  
Say / k a i /  
Say / b a i /  
Say / t a i /  
Say / g a i /
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