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CHAPTER I  

INTRODUCTION 

Purpose o f  the  Study

The purpose  o f  th e  s tu d y  under d i s c u s s i o n  was t o  expand the  i n f o r ­

mat ion  a v a i l a b l e  on s e l e c t e d  p r o s o d i c  f e a t u r e s  o f  speech  which may d i f f e r  

among s o c i a l  d i a l e c t s ,  s p e c i f i c a l l y  b l a c k  and s t a n d a r d  w h i te  E n g l i s h  

d i a l e c t s  o f  c h i l d r e n  in  c e n t r a l  Ohio.  I n t e r d i s c i p l i n a r y  approaches  fo r  

i d e n t i f y i n g  and a n a l y z i n g  communication samples were used .

Although  p r o s o d i c  f e a t u r e s  have been  a l l u d e d  t o  a s  d im ens ions  of  

d i a l e c t s ,  t h e y  have r e c e i v e d  minimal d e s c r i p t i v e  s tu d y .  For example ,  

Chomsky and H a l l e  s t a t e ,  "Our i n v e s t i g a t i o n s  o f  t h e s e  [ p r o s o d i c  f e a t u r e s ^  

have n o t  p r o g r e s s e d  t o  a p o i n t  where a d i s c u s s i o n  in  p r i n t  would be u s e f u l . "

D i l l a r d  comments t h a t  t h e r e  a p p e a r s  t o  be a d i f f e r e n c e  in  t h e  f u n c t i o n  and 
2

use  o f  s t r e s s  and range  o f  v o c a l  p i t c h  in  B lack  E n g l i s h  from t h a t  used in 

S ta n d a rd  E n g l i s h ;  however,  he adds t h a t  t h e s e  d i f f e r e n c e s  have " . . . n o t  been 

s e r i o u s l y  i n v e s t i g a t e d . . . "  and r e s t  w i t h  " . . . t h e  c o l l e c t i o n  o f  a few
3

i m p r e s s i o n i s t i c  s t a t e m e n t s . "  A d le r  s a y s ,  "To map ou t  t h e s e  sound v a r i a n t s

1

^Noam Chomsky and M orr is  H a l l e ,  Sound P a t t e r n  o f  E n g l i s h  (New York: 
Harper  & Row, 19 6 8 ) ,  329.

2
A p r i n c i p a l  component o f  s t r e s s ,  i n t e n s i t y ,  i s  no t  in c lu d e d  in  th e  

t h r e e  t o p i c s  under  s t u d y ;  however,  as  Ronald W. Langacker  n o te s  in  Language 
and I t s  S t r u c t u r e  (New York:  H a r c o u r t ,  Brace & World ,  I n c . ,  1968) ,  151,  
i n t e n s i t y  i n t e r a c t s  w i th  b o th  fundamental  f r eq u en cy  and d u r a t i o n .

3
J . L .  D i l l a r d ,  B lack  E n g l i s h  (New York: Random House,  1972) ,  310.
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(^phonolog ica l ,  g r a m m a t i c a l ,  and l e x i c a l }  and t h e i r  i n t o n a t i o n a l  p a t t e r n s

f o r  each o f  t h e  d i f f e r e n t  l i n g u i s t i c  communit ies  i s  now th e  t a s k  b e f o r e  t h e
4

s o c i o l i n g u i s t . "

Much l i t e r a t u r e  t r e a t i n g  t h e  la nguage  o f  c h i l d r e n  r e p r e s e n t e d  by
5 6 7 8

McCarthy , L u c h s in g e r  and Arnold  , Lenneberg  , and McNeil l  , d e s c r i b e s

c h i l d r e n ' s  speech  a t  18 months as  t h a t  o f  a  u n i v e r s a l  d i a l e c t  o f  c h i l d r e n .

I n  the y e a r  or  two t h a t  f o l l o w ,  th e  language  o f  t h e  c h i l d  p r o g r e s s e s  toward 

th e  p a t t e r n s  o f  l anguage  and speech  o f  t h e  c h i l d r e n ' s  a d u l t  speech  models.  

Th is  p ro v id e s  t h e  r a t i o n a l e  f o r  a s tu d y  o f  p o s s i b l e  chang ing  p r o s o d ic  

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

ment,  i . e .  1 9 - 2 7  months.

Two m e thodo log ie s  were s e l e c t e d ,  a )  t h e  ju d g m e n ta l  r e s p o n s e s  o f  

l i s t e n e r s ,  and b)  i n s t r u m e n t a l  a n a l y s e s  o f  fundamenta l  f r e q u e n c y ,  d u r a t i o n ,  

and " c o n t o u r s "  o f  s u c c e s s i v e  fundamental  f r e q u e n c i e s .  The l i s t e n e r s  were

asked  to  i d e n t i f y  eac h  o f  12 speech  samples as t h o s e  h av ing  o r i g i n a t e d  

w i t h  a " b l a c k "  or  w i t h  a "w h i te "  s p e a k e r .  The p h y s i c a l  a n a l y s e s  were

r e s t r i c t e d  t o  fundamenta l  f requency  and d u r a t i o n .  These measurements could

4
So l  A d l e r ,  " S o c i a l  C la s s  Bases o f  Language:  A Reexamina t ion  o f  

Socioeconomic ,  S o c io p s y c h o l o g i c a l  and S o c i o l i n g u i s t i c  F a c t o r s , "  A sh a ,
15 (1973) ,  6.

^Dorothea  McCarthy,  "Language Development i n  C h i l d r e n , "  in  Manual 
o f  Ch ild  P s y c h o lo g y , ed .  by Leonard Carmichae l  (New York:  John  Wiley  & 
Sons ,  I n c . ,  19 5 4 ) ,  499-502.

^R ichard  L u c h s i n g e r  and Godfrey E. A rn o ld ,  V o ice -S peech -L anguage , 
C l i n i c a l  Communi c o l o g y :  I t s  P hys io logy  and P a th o l o g y  (Belmont,  C a l i f o r n i a :  
Wadsworth P u b l i s h i n g  Company, I n c . ,  1965 ) ,  348-351 .

^Lenneberg ,  E r i c ,  B i o l o g i c a l  F ounda t ions  o f  Language (New York:  
John Wiley  & Sons ,  I n c . ,  1967) ,  125-135.

g
David M c N e i l l ,  "The Development o f  L angua ge ,"  i n  C a r m ic h a e l ' s 

Manual o f  C h i ld  P s y c h o lo g y , ed .  by P.A. Mussen (New York:  John Wiley  & 
Sons ,  I n c . ,  1970).
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be t a k e n  from r e c o r d i n g s  made i n  t h e  env i ronm en ts  o f  t h e  c h i l d r e n ' s  homes,

a t  p l a y .  T h is  would n o t  have been  t h e  ca se  w i th  a n a l y s e s  o f  I n t e n s i t y  or

s p e c t r a .

The s e q u e n t i a l  s t e p s  o f  th e  s t u d y  under  d i s c u s s i o n  were:

1) making a c o u s t i c  r e c o r d i n g s  o f  fou r  b l a c k  c h i l d r e n  each  month f o r  n in e

months ,  commencing w i th  t h e i r  19 th  month o f  a g e ,

2) making a c o u s t i c  r e c o r d i n g s  o f  two w h i t e  c h i l d r e n  d u r i n g  t h e i r  19 th

month,  and two w h i te  c h i l d r e n  d u r i n g  t h e i r  27 th  month,

3)  e d i t i n g  t h e  r e c o r d i n g s  o f  and 2 t o  o b t a i n  r e p r e s e n t a t i v e  12-second  

speech  samples  fo r  eac h  c h i l d ,  eac h  month,

4 )  p l a y i n g  b ack  samples  r e c o r d e d  a t  19 and 27 months t o  p a n e l s  o f  l i s t e n e r s  

and a s k i n g  w he the r  t h e  s p e a k e r  was " w h i t e "  or  " b l a c k " ,

5) t r e a t i n g  th e  d a t a .  I . e . ,  t e s t i n g  th e  h y p o th e s e s ,

6)  d e t e r m i n i n g  t h e  mean fundam enta l  f r e q u e n c y  over  50-msec.  I n t e r v a l s  f o r  

each  sp eech  sample ,

7) d e t e r m i n i n g  th e  l e n g t h  o f  v o i c e d  and unvo iced  segments o f  t h e  u t t e r a n c e s  

over  50-msec.  I n t e r v a l s  f o r  eac h  sp eech  sample ,

8)  comparing t h e  s e l e c t e d  f e a t u r e s  o f  f r e q u e n c y ,  d u r a t i o n ,  and c o n t o u r s  o f  

f r equency  o f  t h e  judged  " w h i t e "  speech  samples w i t h  th e  " b l a c k "  samples  

I r r e s p e c t i v e  o f  th e  age  and r a c e  o f  t h e  s p e a k e r ,

9)  i d e n t i f y i n g  t h e  s e l e c t e d  f e a t u r e s  o f  f r e q u e n c y ,  d u r a t i o n  and c o n t o u r s  o f  

f r e q u e n c y ,  which ap p ea red  t o  have changed d u r i n g  t h e  I n t e r v a l  between th e  

1 9 th  and 2 7 th  months o f  t h e  fo u r  b l a c k  c h i l d r e n .

D e f i n i t i o n  o f  Terms

Term ino logy ,  d e f i n i t i o n s ,  d e s c r i p t i o n s ,  and th e  r o l e  o f  p r o s o d i c

f e a t u r e s  in language  and communicat ion  v a r y  from s o u r c e  t o  s o u r c e .  S c h o l a r s



4

from v a r i o u s  academic  d i s c i p l i n e s  o f t e n  use  d i f f e r i n g  t e rm in o lo g y  to  

d e s c r i b e  a common e v e n t .  Each i s  v iew ing  t h a t  e v e n t  from a un ique  

p e r s p e c t i v e  and w i t h  a un ique  purpose  in  mind. T h i s  i s  a p p a r e n t  in  the  

l i t e r a t u r e  on p r o s o d ic  f e a t u r e s .  A l though  n o t  d i r e c t  synonyms,  " p r o s o d i c  

f e a t u r e s "  and " s u p r a s e g m e n ta l s "  r e f e r  t o  t h e  non-segm en ta l  f e a t u r e s  o f  

v o ca l  u t t e r a n c e s .  " I n t o n a t i o n  c o n t o u r s " ,  and "melody cu rves"  

r e f e r  to  a common p r o s o d i c  f e a t u r e ,  t h a t  o f  s equences  o f  fundamental  

f r e q u e n c i e s .  " S t r e s s "  g e n e r a l l y  r e f e r s  t o  a p o i n t  o f  emphasis  o r  p romi­

n en ce ,  u s u a l l y  measured by g r e a t e r  l e n g t h ,  h i g h e r  p i t c h ,  and g r e a t e r
9

a r t i c u l a t o r y  f o r c e .

S p e c i f i c  u sages  i n  t h i s  r e p o r t  fo l low .

An i n f l e c t i o n  i s  a change i n  fundamenta l  f r eq u en cy  o f  a t  l e a s t  one
10

s e m i to n e ,  e i t h e r  upward o r  downward, w i t h o u t  i n t e r r u p t i o n  o f  p h o n a t io n .
11

A c o n t o u r  o f  f r e q u e n c y  i s  a sequence  o f  fundamenta l  f r e q u e n c i e s .

Phase i s  a v o ic e d  segment o f  an u t t e r a n c e  c h a r a c t e r i z e d  by one o f  t h r e e  

p a t t e r n s  o f  i n t o n a t i o n :

Monophasic d e s c r i b e s  a s i n g l e - d i r e c t i o n  p a t t e r n  o f  i n t o n a t i o n  

( / ,

D ip h a s ic  d e s c r i b e s  a t w o - d i r e c t i o n  p a t t e r n  o f  i n t o n a t i o n s  

P o ly p h a s ic  d e s c r i b e s  a t h r e e -  o r  m o r e - d i r e c t i o n  p a t t e r n  o f  i n t o n a t i o n s

9
L a n g a c k e r ,  Language and I t s  S t r u c t u r e . 151.

^^Grant  F a i r b a n k s ,  "Recen t  E x p e r im en ta l  I n v e s t i g a t i o n s  o f  Vocal  P i t c h  
in  S peech , "  J o u r n a l  o f  t h e  A c o u s t i c a l  S o c i e t y  o f  A m er ica , 11 ( 1 9 4 0 ) ,  457.

^^Michael  S tu d d e r t -K e n n e d y ,  "The P e r c e p t i o n  o f  Speech ,"  S t a t u s  Repor t  
on Speech R esea rc h  (1970) .



which r e s u l t  in  a complex p a ttern  comprised o f  combinations o f

- A  "

P ro so d ic  f e a t u r e s  a r e  t h o s e  non -segm en ta l  a s p e c t s  o f  v o i c e ,  s p e c i f i c a l l y

13
o f  f r e q u e n c y ,  a m p l i t u d e ,  and d u r a t i o n  which a f f e c t  meaning.

A speech  sample i s  a 12-second  r e c o r d e d  s e l e c t i o n  o f  a c h i l d ' s  u t t e r a n c e s  

s e l e c t e d  as r e p r e s e n t a t i v e  o f  h i s  speech  f o r  a d e s i g n a t e d  month.

A s y l l a b l e  i s  a )  an  u t t e r a n c e  w i t h  s e p a r a t e  s t r e s s ,  o r  b )  a "movement" 

c o n t a i n i n g  a vowel phoneme, a vowel i n  com bina t ion  w i t h  one o r  more con­

s o n a n t s ,  a s y l l a b i c  c o n s o n a n t ,  o r  a s y l l a b i c  consonan t  p lu s  a n o t h e r  conson­

a n t .

A v o ic ed  segment i s  a v o ic ed  p o r t io n  o f  an u tteran ce  bounded by zero

fundamenta l  f requency  r e a d i n g s  r e p r e s e n t i n g  momentary o r  p ro lo n g ed  pauses .

An u t t e r a n c e  i s  a com ple te  message  by one pe r s o n ,  b e f o r e  and a f t e r  which
14

t h e r e  i s  s i l e n c e  on th e  p a r t  o f  t h e  s p e a k e r .

"Black"  and " w h i te "  (w i th  q u o t a t i o n  marks)  r e f e r  t o  a judgment o f  ra c e  

made from a speech  sample by a l i s t e n e r .  White and b l a c k  ( w i th o u t  q u o t a t i o n  

m arks )  r e f e r  t o  the  a p p a r e n t  g e n e r i c  r a c i a l  g roup ing  o f  an i n d i v i d u a l .

O rganization  o f  the Report 

In t h is  ch ap ter . Chapter I ,  the purpose o f  the s tud y  under co n s id era ­

t io n  was s ta te d :  to  expand the in form ation  r e la te d  to  s e l e c t e d  p rosod ic

12
Claes  W i t t i n g ,  "A Method o f  E v a l u a t i n g  L i s t e n e r s '  T r a n s c r i p t i o n s  

o f  I n t o n a t i o n  on th e  B as i s  o f  I n s t r u m e n t a l  D a ta , "  Language .5  ( 1 9 6 2 ) ,  141.
13

David C r y s t a l ,  P r o s o d i c  Systems and I n t o n a t i o n  In E n g l i s h  
(Cambridge:  Cambridge U n i v e r s i t y  P r e s s ,  1969) ,  and P h i l i p  L ieberm an ,  
I n t o n a t i o n ,  P e r c e p t i o n  and Language (Cambridge,  M ass . :  The M . I . T .  P r e s s ,  

1967) .
14

Z e l l i g  S. H a r r i s ,  S t r u c t u r a l  L i n g u i s t i c s  (C h icago :  The U n i v e r s i t y  
o f  Chicago P r e s s ,  1951) ,  14.
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fea tu res  o f  speech which may d i f f e r  between b lack  and standard white  

E n glish  d i a l e c t s .  D e f in i t i o n s  o f  t e c h n ic a l  terms used in  t h i s  report  

were s ta t e d .

In Chapter I I  a review  o f  the l i t e r a t u r e  on prosod ic  fea tu res  i s  

p resen ted . This rev iew  focuses  in  three areas: a) s tu d ie s  o f  prosodic

fea tu res  by a u d itory  a n a ly s e s ,  b) s tu d ie s  o f  prosod ic  fea tu res  by 

instrum ental a n a ly s e s ,  and c )  s tu d ie s  o f  the development o f  prosodic  

fea tu res  in c h i ld r e n 's  speech.

In  Chapter  I I I  t h e  p ro c e d u re s  used in  the  s tu d y  under  d i s c u s s i o n  

a r e  p r e s e n t e d .  Th is  c h a p t e r  i n c lu d e s  a )  the  m e thodo log ies  o f  s e l e c t i n g  the  

s p e a k e r s ,  th e  l i s t e n e r s ,  t h e  speech  sam p les ,  and the  l i s t e n i n g  t a s k  ( s t e p s  

1 -4 ,  page 3 ) ,  b)  h y p o th e ses  t o  be t e s t e d  ( s t e p  5 ,  page 3 ) ,  c )  a 

methodology fo r  r e l a t i n g  measures  o f  fundamental  f requency  and m i l l i s e c o n d s  

t o  judgments o f  " w h i te "  and " b l a c k "  ( s t e p s  6,  7 ,  page 3 ) ,  and d)  a methodo­

lo g y  t e s t i n g  changes in  th e  s e l e c t e d  f e a t u r e s  o f  f r e q u e n c y ,  d u r a t i o n ,  and

c o n to u r s  o f  f requency  over  t h e  n ine -m onth  p e r io d  fo r  th e  b l a c k  s p e a k e r s  

( s t e p  9 ,  page 3 ) .

Chapte r  IV in c lu d e s  a r e p o r t  o f  t h e  r e s u l t s  o f  th e  p r o c e d u r e s .

Chapte r  V in c lu d e s  a summary, t h e  c o n c l u s i o n s  t o  be drawn from the  s t u d y ,

l i m i t a t i o n s  o f  th e  s t u d y ,  and recommendations f o r  f u r t h e r  s tu d y .



CHAPTER I I

REVIEW OF THE LITERATURE OF PROSODIC FEATURES

S c h o l a r s  from d i v e r s e  f i e l d s  have been  aware o f  t h e  impac t  o f  

p r o s o d i c  f e a t u r e s  on communicat ion  fo r  c e n t u r i e s .  L i k e w i s e ,  t h e y  have 

been s t u d y i n g  p r o s o d i c  f e a t u r e s  s c i e n t i f i c a l l y  fo r  g e n e r a t i o n s  by 

a u d i t o r y  a n d / o r  i n s t r u m e n t a l  methods.

A u d i t o r y  A na lyses  o f  P ro s o d ic  F e a t u r e s

P u b l i s h e d  r e s u l t s  o f  a u d i t o r y  a n a l y s e s  may have begun w i th

S t e e l e ,  who d e s c r i b e d  c h a r a c t e r i s t i c s  o f  th e  human v o i c e ,  u s i n g  mus ica l
1 2 

te rm in o l o g y .  Th i s  p ro c e d u re  was r e p l i c a t e d  and r e f i n e d  by Rush and
3

used  much l a t e r  by J ones  . Another  p ro ced u re  was i n i t i a t e d  by S k in n e r ,

who used th e  ju dgm ents  o f  l i s t e n e r s  t o  i d e n t i f y  e m o t io n a l  s t a t e s  o f  the
4 5

s p e a k e r  from r e c o r d i n g s  o f  th e  s p e a k e r ' s  v o i c e .  F a i r b a n k s  ,

Joshua  S t e e l e ,  P r o s o d i a  R a t i o n a l i s .  or  an Essay  Towards 
E s t a b l i s h i n g  th e  Melody and Measures o f  Speech ,  t o  be Expres sed  and 
P e r p e t u a t e d ,  by  P e c u l i a r  Symbols.  2nd E d i t i o n  (London: J .  N icho l s  1779) .

2
James Rush,  The P h i lo s o p h y  o f  t h e  Human Voice ( P h i l a d e l p h i a :

J .  C r i s s y ,  P r i n t e r ,  Minor S t r e e t  1827).

D a n ie l  J o n e s ,  I n t o n a t i o n  Curves ( L e i p z i g  & B e r l i n ;  E.G. Teubnev 
1909) ,  8.

4
E. Ray S k i n n e r ,  "A C a l i b r a t e d  Record ing  and A n a ly s i s  o f  th e  P i t c h ,  

Force  and Q u a l i t y  o f  Vocal  Tones E x p re s s in g  H appiness  and S a d n e s s ,  and a 
D e te r m in a t io n  o f  th e  P i t c h  and Force o f  t h e  S u b j e c t i v e  Concepts  o f  O rd in a ry ,  
S o f t ,  and Loud T ones , "  Speech  Monographs, I I  (1935 ) .

Fairbanks, "Recent Experimental I n v e s t ig a t io n s ,"  170.
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Knower , D avitz , Levy , and o th ers  a l s o  found p o s i t iv e  c o r r e la t io n s

between the intended em otive meaning o f  a speaker and the perce ived  emotive

meaning by the l i s t e n e r .

Beyond emotive meaning however, s o c i o l i n g u i s t i c  research er  Labov

s ta te d  th at  " . . .m o s t  peop le  hear other  p e o p le ' s  speech and t h e ir  own
9

through a screen  o f  p recon ceptions  and s t e r e o ty p e s ."  Numerous s tu d en ts

note th a t  these  s t e r e o ty p e s  in v o lv e  judgments o f  speech and in ferr ed

personal c h a r a c t e r i s t i c s  o f  the sp eak ers .  Markel, E i s l e r ,  and Hayne con-
10

eluded th at  r e g io n a l  d i a l e c t s  arouse s te r e o ty p e d  images o f  p e r s o n a l i ty .

A n i s f e ld ,  Bobo, and Lambert found i d e n t i f i a b l e  e th n ic  s t e r e o ty p e s  from

comparing resp on ses  to  record in gs  o f  standard E nglish  w ith  th ose  o f  E n g lish
11

w ith  a Jewish a c c e n t .  Lambert, l i k e w i s e ,  reported  th at French-Canadian

and E n glish  l i s t e n e r s  ranked speakers o f  E n g lish  as p o s se s s in g  "higher
12

p e r s o n a l i ty  t r a i t s "  than th o se  same speakers when th ey  spoke French.

F r a n k l i n  Knower, " A n a ly s i s  o f  Some E x p e r im en ta l  V a r i a t i o n s  of  
S im u la te d  Vocal  E x p r e s s io n s  o f  t h e  E m o t io n s , "  J o u r n a l  o f  S o c i a l  
P s y c h o lo g y , 14 (1 9 4 1 ) ,  372.

^ Jo e l  D a v i t z ,  The Communication o f  Em ot iona l  Meaning (New York: 
McGraw H i l l  Book Co. 1964) .

g
P h y l l i s  K. Levy,  "The A b i l i t y  t o  Exp res s  and P e r c e i v e  Vocal  

Communication o f  F e e l i n g , "  in  The Communication o f  Emotional  M eaning , ed.  
by J o e l  D av i t z  (New York:  McGraw H i l l  Book Co. 1964) ,  55.

9
W i l l i am  Labov , The S tudy  o f  Nons tandard  E n g l i s h  (Champaign, 1 1 1 . :  

N a t i o n a l  Counci l  o f  T ea c h e r s  o f  E n g l i s h  197 0 ) ,  49.
10

N.N. M ark e l ,  R. E i s l e r ,  and R. Hayne,  " J u d g i n g  P e r s o n a l i t y  from 
D i a l e c t , "  J o u r n a l  o f  V e rb a l  L e a r n in g  and V e rb a l  B e h a v i o r . 6 ( 1 9 6 7 ) ,  36.

^^M. A n i s f e l d ,  N. Bobo,  and W.E. L am ber t ,  " E v a l u a t i o n  R e a c t io n s  t o  
Accented  E n g l i s h  S p eech , "  J o u r n a l  o f  Abnormal and S o c i a l  P sycho logy ,  65 
( 1 9 6 2 ) ,  231.

12
W.E. Lam ber t ,  " E v a l u a t i o n  R e a c t io n s  t o  Spoken Languages ,"

J o u r n a l  o f  Abnormal and S o c i a l  P s y c h o lo g y , 60 (1 9 6 0 ) ,  51.
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In  s t u d i e s  o f  r e a c t i o n s  o f  l i s t e n e r s  t o  b l a c k  and w h i te  speakers

in  t h e  U n i ted  S t a t e s ,  Putnam and O'Hern concluded  t h a t  speech  se rved  as a
13

mark o f  s o c i a l  c l a s s .  Harms concluded  t h a t  d i a l e c t  a f f e c t s  b o th  c r e d i -
14

b i l i t y  and comprehens ion  in  th e  l i s t e n e r .  E i s e n b e r g ,  B e r l i n ,  D i l l ,  and

Sheldon  no ted  t h a t ,  r e g a r d l e s s  o f  r a c e ,  educa ted  l i s t e n e r s  c o n s id e r e d  th o s e
15

o f  t h e i r  own r a c e  t o  be most  i n t e l l i g i b l e .  Wolfe conc luded  t h a t

i n t e l l i g i b i l i t y  was u n i n f l u e n c e d ,  b u t  t h a t  " a c c e p t i b i l i t y "  o f  b o th  speech
16

and o c c u p a t i o n  were i n f l u e n c e d  by th e  r a c e  o f  t h e  s p e a k e r .  Labov noted

t h a t  l i s t e n e r s  were no t  a c c u r a t e  in  t h e i r  i d e n t i f i c a t i o n  o f  th e  r a c e  o f  the

s p e a k e r ;  however ,  t h e y  responded  n e g a t i v e l y  t o  Negro s p e e c h  as a " s o c i a l  
17

r e a l i t y " .

S o c i o l i n g u i s t s  ag re e  t h a t  th e  speech  o f  b l a c k  and w h i te  persons  i s

d i f f e r e n t ;  however ,  a s  Wolfram s t a t e s ;

L i n g u i s t s  t a k e  as  a x i o m a t i c  t h a t . . . b l a c k - w h i t e  speech  d i f f e r e n c e s . . .  
have n o t h i n g  t o  do w i th  th e  p h y s i c a l  o r  m e n ta l  a t t r i b u t e s  o f  Negroes ,  
b u t  w i t h  t h e  h i s t o r i c a l  o r i g i n  o f  v a r i e t i e s  o f  E n g l i s h  used in  the 
U n i te d  S t a t e s  and th e  dynamics o f  s o c i a l  p a t t e r n s  a f f e c t i n g  speech .

13G. Putnam and E. O 'H ern ,  "The S t a t u s  S i g n i f i c a n c e  o f  an I s o l a t e d  
Urban D i a l e c t , "  L an g u a g e . 31 (1 9 5 5 ) ,  31.

14L . S .  Harms, " S t a t u s  Cues in  Speech:  E x t r a -R a c e  and E x t ra -R eg ion  
I d e n t i f i c a t i o n , "  L i n g u a , 12 (1 9 6 3 ) ,  306.

E i s e n b e r g ,  C. B e r l i n ,  Anne D i l l ,  and F. S h e ld o n ,  "C la s s  and 
Elace E f f e c t s  on th e  I n t e l l i g i b i l i t y  o f  M o n o s y l l a b l e s , "  C h i ld  Development, 
39 ( 1 9 6 8 ) ,  1089.

16
V i r g i n i a  Smith W olfe ,  "The S o c i a l  S i g n i f i c a n c e  o f  Negro Speech" 

( u n p u b l i s h e d  Ph. D. d i s s e r t a t i o n .  The Ohio S t a t e  U n i v e r s i t y ,  1968).
17

W i l l i a m  Labov ,  "Some Sources  o f  Reading Problems fo r  Negro 
Speakers  o f  Nons tandard  E n g l i s h , "  i n  Teach ing  B la ck  C h i l d r e n  t o  Read, ed.  
by Joan  C. B a r a t z  and Roger W. Shuy,  Wash ing ton ,  D.C. : C en te r  f o r  Applied 
L i n g u i s t i c s  ( 1 9 6 9 ) ,  37.

18
Walt  Wolfram, "Black-W hi te  Speech D i f f e r e n c e s  R e v i s i t e d , "  

V i e w p o i n t s , 47 ( 1 9 7 1 ) ,  28.
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From f i e l d - s t u d y  r e s e a r c h ,  S t e w a r t  d e s c r ib e d  th e  Negro " f l a v o r "  in

speech  as i n c l u d i n g  a d i s t i n c t i v e  v o i c e  q u a l i t y ,  s y l l a b l e  dynam ics ,  s p e c i a l

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

19s w i t c h i n g  i n t o  d i a l e c t  b e h a v i o r  o f  a l e s s  g e n e r a l  type .  R o b e r t s  r e p o r t e d ;

S u b j e c t i v e  cues r e p o r t e d  by  th e  l i s t e n e r s  which e n ab led  them t o  d i s t i n ­
g u i s h  Negro from w h i te  s p e a k e r s  i n c lu d e d  n a s a l i t y ,  vowel p r o l o n g a t i o n ,  
lower p i t c h ,  and s low er  r a t e  fo r  th e  Negroes and h ig h e r  p i t c h ,  f a s t e r  
r a t e ,  and p r e c i s e  a r t i c u l a t i o n  fo r  t h e  w h i te  s p e a k e r s .

T h e o r i s t s  Chomsky and H a l l e  no ted  t h a t  d i a l e c t s  d i f f e r  from th e  s tandr
21

a r d  speech  i n  the  o r d e r i n g  o f  r u l e s  o f  s t r e s s .  Summarizing t h e i r  c o n c l u ­

s i o n s  on the  f e a t u r e s  o f  s t r e s s  o f  b l a c k  E n g l i s h ,  Faso ld  and Wolfram s t a t e d :

S t r e s s  or  a c c e n t  i n  Negro d i a l e c t  o p e r a t e s  q u i t e  l i k e  t h e  s t r e s s  
p a t t e r n s  o f  s t a n d a r d  E n g l i s h  w i th  s e v e r a l  e x c e p t i o n s .  One e x c e p t i o n  
can be found when s t a n d a r d  E n g l i s h  words o f  more th a n  one s y l l a b l e  
have t h e i r  s t r e s s  on th e  second s y l l a b l e  r a t h e r  than  th e  f i r s t .  In  
Negro d i a l e c t ,  some o f  t h e s e  words may be s t r e s s e d  on th e  f i r s t  
r a t h e r  th a n  the  second  s y l l a b l e . . .

Another  d i f f e r e n c e  which  can  be t r a c e d  t o  s t r e s s  i s  t h e  ab sen ce  o f  
th e  f i r s t  s y l l a b l e  o f  a word when th e  f i r s t  s y l l a b l e  i s  u n s t r e s s e d . 22

D i l l a r d  commented on th e  f u n c t i o n  o f  s t r e s s  fo r  b l a c k  E n g l i s h  by s a y in g  t h a t

i t  d i f f e r s  from s t a n d a r d  E n g l i s h ,  and ,  "The range  o f  v o c a l  p i t c h ,  e x c l u d i n g

f a l s e t t o ,  i s  p ro b a b ly  g r e a t e r .  However,  t h e s e  o b s e r v a t i o n s  have no t  been
23

s e r i o u s l y  i n v e s t i g a t e d  e x p e r i m e n t a l l y . "

^^Wil l iam S t e w a r t ,  " E n g l i s h  Teach ing"  S o c i a l  D i a l e c t s  and Language 
L e a r n i n g , ed .  by Roger Shuy,  Champaign 111.  ; N a t i o n a l  Counci l  o f  Teachers  
o f  E n g l i s h  (1 9 6 5 ) ,  18.

20M argare t  R o b e r t s ,  "The P r o n o u n c i a t i o n  o f  Vowels in Negro S p e e c h , "  
( u n p u b l i sh e d  Ph. D. d i s s e r t a t i o n .  The Ohio S t a t e  U n i v e r s i t y ,  1968 ) ,  72.

2^Chomsky and H a l l e ,  Sound P a t t e r n  o f  E n g l i s h , 342.

22 Ralph W. F aso ld  and Walt  Wolfram, "Some L i n g u i s t i c  F e a t u r e s  o f  
Negro D i a l e c t , "  i n  Teach ing  S ta n d a rd  E n g l i s h  in  th e  I n n e r  C i t y , ed .  by 
R. F as o ld  and R. Shuy,  W ash ing ton ,  D . C . : C en te r  fo r  A pp l ied  L i n g u i s t i c s  
( 1 9 7 0 ) ,  17.

Z ^ D i l l a r d ,  B lack  E n g l i s h , 310.
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I n s t r u m e n t a l  Analyses  o f  P ro so d ie  F e a t u r e s

I n s t r u m e n t a l  a n a l y s e s  o f  t h e  p h y s i c a l  e l em en t s  o f  f requency ,

i n t e n s i t y ,  and d u r a t i o n ,  as  pa ram e te r s  o f  p r o s o d ic  f e a t u r e s  have dominated

the  r e s e a r c h  s i n c e  th e  1 9 30 ' s  and 1 9 4 0 ' s .  Reviews o f  t h i s  l i t e r a t u r e  o f
24

th e  p h y s i c a l  a s p e c t s  o f  p r o s o d ic  f e a t u r e s  a r e  in  w r i t i n g s  by Pike ,
25 26 

C r y s t a l  , and Lieberman

As summarized by Lieberman ,  a l l  a u d i t o r y  and i n s t r u m e n t a l  s t u d i e s  

ag ree  t h a t  c e r t a i n  i d e n t i f i a b l e  p a t t e r n s  occur  in  speech .  Disagreement 

c e n t e r s  on 1) what  a c o u s t i c  pa ram ete rs  a r e  im p o r t a n t ,  2) how t h e s e  p a r a ­

mete rs  a r e  g e n e r a t e d  and c o n t r o l l e d ,  and 3)  th e  number o f  d i s t i n c t ,
27

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

The b u l k  o f  th e  p h y s i c a l  a n a l y s e s  seem to  focus on th e  i n f l u e n c e s

o f  fundamenta l  f requency  and p a r t i c u l a r l y  on c o n t o u r s  d e s c r i b e d  by

s u c c e s s i v e  fundamenta l  f r e q u e n c i e s .  S tudd e r t -K en n e d y  summarized numerous

s t u d i e s  by s a y in g  t h a t  th e  p r im ary  d i s t i n c t i v e  p r o s o d ic  f e a t u r e s  a re  a

v a r i a t i o n  in  fundamenta l  f r e q u e n c y ( c o n t o u ^  and a d i s t i n c t i v e  t e rm in a l  
28

g l i d e  ( c o n t o u r )  . Using a Vocoder and a n a l y z i n g  i n t o n a t i o n  in  w hispered

s p e e c h .  Dene^ concluded  t h a t  th e  f requency  a t  s e l e c t e d  p o i n t s  in  the

24
Kenneth L. P ik e ,  The I n t o n a t i o n  o f  American E n g l i s h , Ann A rbor :  

The U n i v e r s i t y  o f  Michigan P ress  (1 9 4 5 ) ,  3-11 .
25

C r y s t a l ,  P ro so d ic  Systems and I n t o n a t i o n s  i n  E n g l i s h  ,20-96 .

26
P h i l i p  L ieberman ,  "A S tudy  o f  P ro so d ic  F e a t u r e s , "  S t a t u s  Repor ts  

on Speech R e s e a r c h , 23 (1 9 7 0 ) ,  203-208.
27

I b i d . , 182.
2 8

Michael  S tudder t -K ennedy  and K e r s t i n  Hadding ,  "A u d i to ry  and 
L i n g u i s t i c  P ro c e s s e s  in t h e  P e r c e p t i o n  o f  I n t o n a t i o n  C o n to u r s , "  S t a t u s  
Report  on Speech R e s e a r c h , 27 (1 9 7 1 ) ,  156.
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29

i n t o n a t i o n a l  c o n t o u r  was th e  most im p o r tan t  p r o s o d i c  f e a t u r e .  Morton 

and Jassem changed s t r e s s  i n  nonsense s y l l a b l e s  by changing  fundamental  

f r eq u en cy ,  i n t e n s i t y ,  and d u r a t i o n ,  co n c lu d in g  t h a t  v a r i a t i o n s  in  funda­

menta l  f r equency  p roduced  g r e a t e r  e f f e c t s  th a n  v a r i a t i o n  in  e i t h e r
30

i n t e n s i t y  o r  d u r a t i o n .  T a k e f u t a  ana lyzed  f i v e  p a r a m e te r s  o f  i n t o n a t i o n

and concluded  t h a t  th e  p a t t e r n s  o f  p i t c h  o f  eac h  s y l l a b l e  and th e  r e l a t i v e
31

l e v e l  o f  each  s y l l a b l e  were t h e  most e f f e c t i v e  m easu re s .  Lieberman

s t a t e d  t h a t  o n ly  a few g r o s s  f a c t o r s  a r e  e s s e n t i a l  f o r  s y n t h e t i c  speech

when th e  c o n t o u r s  o f  t h e  fundamenta l  o f  t h e  f r e q u e n c y  t h a t  accompanies an
32

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

A spec ts  o f  d u r a t i o n  have a l s o  been  c o n s i d e r e d  o f  impor tance among 

p r o s o d ic  f e a t u r e s  from t h e  c o n c l u s i o n s  o f  s e v e r a l  s t u d e n t s .  F ry ,  e x p e r i ­

menting w i t h  w o r d - p a i r s ,  concluded  t h a t  i n c r e a s e d  d u r a t i o n  o f  th e  vowel
33

was o f  p r im ary  im por tance  i n  marking s t r e s s .  From exper im en ts  w i t h  a

computer  p rogram . M a t t i n g l y  concluded  t h a t  p a u s a l ,  s e n s e -g ro u p  b o u n d a r ie s  
34

were most v i t a l .  J a f f e ,  B r e s k i n ,  and Gertsman compared spontaneous  s p e e c h

29
P e t e r  Dene&, "A P r e l i m i n a r y  I n v e s t i g a t i o n  o f  C e r t a i n  A spec t s  o f  

I n t o n a t i o n , "  Language and S p e e c h . 2 (1 9 5 9 ) ,  122.
30 ,

John Morton and Wikto r  J as sem ,  " A c o u s t i c  C o r r e l a t e s  o f  S t r e s s , "
Language and S p e e c h . 8 ( 1 9 6 5 ) ,  181.

31
Yukio T a k e f u t a ,  "A Study  o f  R e l a t i v e  E f f i c i e n c y  o f  A co u s t ic  P a ra m e te r s  

in  the  I n t o n a t i o n a l  S i g n a l  o f  American E n g l i s h , "  ( u n p u b l i sh e d  Ph.D d i s s e r t a t i o n ,  
The Ohio S t a t e  U n i v e r s i t y ,  1966 ) ,  102.

32
Liebe rm an ,  "A S tu d y  o f  P ro so d ic  F e a t u r e s , "  194,

33
D.B. F r y ,  "E xper im en ts  in  the  P e r c e p t i o n  o f  S t r e s s , "  Language and 

Speech ,  1 (1 9 5 8 ) ,  151.
34

I g n a t i u s  G. M a t t i n g l y ,  " S y n t h e s i s  by Rule  o f  P ro so d ic  F e a t u r e s , "  
Language and S p e e c h . 9 ( 1 9 6 6 ) ,  13.
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35

and r e a d i n g ,  and B a r i k  exper im en ted  w i t h  t o n e s  as  s u b s t i t u t e s  f o r  
36

speech  as means o f  a n a l y z i n g  v o ic e d  and p a u s a l  d u r a t i o n  f e a t u r e s  in

speech .  From work w i t h  s y n t h e t i c  v o w e ls ,  A insw or th  concluded  " . . . d u r a t i o n
37

o f  a vowel sound does  a f f e c t  i t s  p e r c e i v e d  i d e n t i t y . "

L eh to  seems t o  have ta k e n  a s i n g u l a r  s t a n d  by d e s i g n a t i n g  i n t e n s i t y
38

as the  p r im ary  p a r a m e te r  o f  i n t o n a t i o n .  S e v e r a l  o f  th e  above s t u d i e s ,
39 40

and th o s e  o f  H o l l i e n  and Shipp  and G i l b e r t  , concluded  t h a t

th e  a u t h o r s  had s t u d i e s  under  way t o  t e s t  th e  impac t  o f  what t h e y  s u s p e c t e d

might  be t h e  most pow erfu l  p r o s o d i c  f e a t u r e ,  t h a t  o f  v o i c e  spec t rum .  This

t o p i c  i s  beyond the  scope  o f  the  measurements r e p o r t e d  l a t e r .

A u d i to ry  and I n s t r u m e n t a l  A nalyses  o f  P r o s o d i c  F e a t u r e s  in  th e  Development

o f  C h i l d r e n ' s  Speech

Numerous w r i t e r s  d e s c r i b e  c h a r a c t e r i s t i c  p r o s o d ic  f e a t u r e s  o f  the  

c h i l d  d e v e l o p m e n t a l l y  from b i r t h  t h r o u g h  t h r e e  y e a r s  o f  age.  An awareness  

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

35
J o s e p h  J a f f e ,  S tephen  B r e s k i n ,  and L ou i s  J ,  Gers tman,  "Random 

G e n e ra t io n s  o f  A pparen t  Speech  Rhythms," Language and S p e e c h , 15 ( 1 9 7 2 ) ,  70.
36

H e n r i  B a r i k ,  "Some I n n o v a t i o n s  in  a Computer Approach t o  th e  A n a ly s i s  
o f  Speech P a t t e r n s , "  Language and S p e e c h , 15 ( 1 9 7 2 ) ,  206.

37W.A. A in s w o r th ,  " D u r a t io n  as a Cue i n  t h e  R e c o g n i t i o n  o f  S y n t h e t i c  
Vowels ,"  J o u r n a l  o f  t h e  A c o u s t i c a l  S o c i e t y  o f  A m er ic a , 51 ( 1 9 7 2 ) ,  651.

3 8U s e  L e h i s t e ,  (Review o f  u n p u b l i s h e d  Ph.D. d i s s e r t a t i o n ,  H e l s i n k i ,  1969) 
" E n g l i s h  S t r e s s  and i t s  M o d i f i c a t i o n  b y  I n t o n a t i o n ;  An A n a l y t i c  and S y n t h e t i c  
S tudy  o f  A c o u s t i c  P a r a m e t e r s , "  by Leena L e h t o ,  Language , 48 ( 1 9 7 2 ) ,  190.

39
H a r ry  H o l l i e n  and Thomas S h ip p ,  " S peak ing  Fundamental  F requency  and 

C hrono log ic  Ages i n  M a le s , "  J o u r n a l  o f  Speech and H ea r ing  R e s e a r c h , 15 (1 9 7 2 ) ,  
159.

40
John  H. G i l b e r t ,  "Formant  F requency  Measurement in Spontaneous  

Speech o f  C h i l d r e n  0 -6  Year C h r o n o lo g i c a l  A ge ,"  J o u r n a l  o f  t h e  A c o u s t i c a l  
S o c i e t y  o f  A m e r ic a , 48  (1 9 7 0 ) ,  130.
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c h i l d  from b i r t h  t o  27 months i s  v i t a l  t o  t h e  p r e s e n t  rev iew.

While t h e r e  i s  some ev idence  t h a t  a few i n f a n t s  have v o c a l i z e d  in
41

the  u t e r u s ,  most r e s e a r c h e r s  b e g in  w i t h  t h e  soundmaking o f  t h e  n e o n a te .

Ostwald s t a t e s  t h a t  t h i s  "Soundmaking i s  an  a c t i v i t y  as n e c e s s a r y  t o  human

s u r v i v a l  and com for t  as  b r e a t h i n g ,  f e e d i n g ,  s l e e p i n g ,  and the  o t h e r  v i t a l
42

p r o c e s s e s ."

Sheppard  and Lane made con t inuous  r e c o r d i n g s  o f  a l l  v o c a l i z a t i o n s

o f  two i n f a n t s  d u r i n g  t h e i r  f i r s t  f i v e  months o f  l i f e .  From t h e s e  d a t a

th e y  d e t e rm in e d  t h e  fundamental  f r e q u e n c i e s ,  t h e  r e l a t i v e  a m p l i t u d e ,  and

th e  d u r a t i o n  o f  th e  v o c a l i z a t i o n s .  Sheppard  and Lane n o te d ,  as  have
43

Lieberman and o th ers  , a decrease  in  mean fundamental frequency from b ir th

u n t i l  t h e  t w e n t y - f i r s t  day  in. b o th  i n f a n t s .  S u b s e q u e n t ly  the  mean f requency

became h ig h e r  u n t i l  i t  passed  th e  " b i r t h  f r e q u e n c y " ,  and the n  i t  became 
44

con stan t .

W o lf f ,  a s  r e p o r t e d  by Lieberman,  obse rved  t h a t  the  n o n -c ry in g
45

v o c a l i z a t i o n s  o f  an i n f a n t  a f t e r  age t h r e e  weeks end w i th  f a l l i n g  i n f l e c t i o n s .

^ ^ P e t e r  F. O s twa ld ,  Soundmaking,  The A c o u s t i c  Communication o f  Em ot ion , 
S p r i n g f i e l d ,  1 1 1 . ;  C h a r l e s  C Thomas ( 1 9 6 3 ) ,  v i i i .

42_,
I b i d . ,  I X .

^ ^ P h i l i p  L ieberm an ,  K a th e r in e  H a r r i s ,  P e t e r  W olff ,  and L o r r a i n e  
R u s s e l l ,  "Newborn I n f a n t  Cry and Non-Human P r im a te  V o c a l i z a t i o n , "  J o u r n a l  
o f  Speech and H ea r in g  R e s e a r c h . 14 (1971) .

44
W.C. Sheppard  and H.L.  Lane ,  "Development o f  the  P ro so d ic  F e a t u r e s  

o f  I n f a n t  V o c a l i z i n g , "  J o u r n a l  o f  Speech  and H ea r in g  R e s e a r c h , 11 (1968)
107.

45Lieberm an ,  I n t o n a t i o n ,  P e r c e p t i o n  and Language , 41.
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Pike r e p o r t e d  t h a t  she and her  husband,  by  t h e i r  c o n t r o l l e d  v o ic e  models ,

were a b l e  t o  induce  a r i s i n g  f i n a l  i n f l e c t i o n  in  t h e  speech  o f  t h e i r  young 
46

d au g h te r .

B a b b l in g ,  which u s u a l l y  b e g in s  a t  t h r e e  months,  i s  " . . . t h e  u n d i f f e r -
47

e n t i a t e d  and n e u t r a l  language  p o t e n t i a l  o f  a l l  n a t i o n s  and r a c e s . "

Lenneberg  n o t e s :

The f i r s t  f e a t u r e  o f  n a t u r a l  language  t o  be d i s c e r n i b l e  in  a c h i l d ' s  
b a b b l in g  i s  con to u r  o f  i n t o n a t i o n . . .The l i n g u i s t i c  development o f  
u t t e r a n c e s  does  n o t  seem t o  b e g in  w i t h  a c o m p o s i t io n  o f  i n d i v i d u a l , 
i n d e p e n d e n t l y ,  moveable i t e m s ,  b u t  as  a whole t o n a l  p a t t e r n .

A c h i l d ' s  f i r s t  " p r i m i t i v e  s e n t e n c e s "  occur  between s i x  and tw elve

months. C rysta l  d e s c r ib e s  th ese  as prosod ic  contours surrounded by s i l e n c e .

He continues by say ing:

In  g e n e r a l ,  when a c h i l d ' s  u t t e r a n c e  d i s p l a y s  some formal and 
f u n c t i o n a l  inde pendence ,  i n  t h a t  i t  can be c o n s i s t e n t l y  a s s ig n e d  
a s p e c i f i c  s e m an t ic  i n t e r p r e t a t i o n ,  i s  no lo n g e r  wholly  
a f f e c t i v e  in  c h a r a c t e r ,  and has  a s t a b l e  p h o n o lo g i c a l  form, 
th e n  I  would c a l l  i t  a s e n t e n c e .

At t h i s  t ime t h e  c h i l d  i s  e x p e r i m e n t a l l y  u s i n g  c o n t r a s t s  in  l o u d n e s s ,  p i t c h -

r a n g e ,  d u r a t i o n ,  t e n s i o n ,  and rhythm. The c h i l d ' s  f i r s t  a d u l t - l i k e  words
50

occur  d u r in g  t h i s  t ime a l s o .

Around 18 months,  the  c h i l d  beg in s  t o  group h i s  " p r i m i t i v e  s e n t e n c e s " ,  

uses  t o n i c i t y  t o  c o n t r o l  em phas i s ,  and i n c r e a s e s  h i s  range  o f  s e q u e n t i a l

^^Evelyn  G. P i k e ,  " C o n t r o l l e d  I n f a n t  I n t o n a t i o n , "  Language L e a r n i n g ,
2 (1 9 4 9 ) ,  24.

47L u c h s i n g e r ,  V o ice -Speech-Language , 348.

^ \ e n n e b e r g .  B i o l o g i c a l  F ounda t ions  o f  Language , 279.

49 David C r y s t a l ,  " P ro s o d i c  Systems and Language A c q u i s i t i o n , "  P ro so d ic  
F e a t u re  A n a l y s i s , Ed. by P i e r r e  Leon,  Georges F a u re ,  and Andre R i g a u l t ,  
M o n t rea l :  L i b r a i n i e  D i d i e r  (1 9 7 0 ) ,  81.

^ ° I b i d .  . 81.
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rhy thmic  c o n t r a s t s ,  and ones o f  pauses  and speed .  Then,  by two and

o n e - h a l f  y e a r s  o f  age the  c h i l d ' s  p r o s o d i c - f e a t u r e  sys tem i s  s i m i l a r  to
51

t h a t  o f  th e  a d u l t ' s  system.

There a r e  two p o i n t s  o f  v iew abou t  t h e  r o l e  o f  p ro s o d ic  f e a t u r e s

in  the  grammar o f  t h e  c h i l d :  1) s y n t a x  g u id e s  a c h i l d  t o  the  use of

i n t o n a t i o n ;  and 2)  i n t o n a t i o n  gu ides  a c h i l d  t o  the  use  o f  s y n ta x .  In

s u p p o r t  o f  t h e  fo rm er ,  Bresnan deve loped  th e  h y p o t h e s i s ,  " . . . i n t o n a t i o n
52

depends s y s t e m a t i c a l l y  upon u n d e r ly i n g  s y n t a c t i c  s t r u c t u r e . "  I n  c o n t r a s t ,

Menyuk and B e r n h o l t z  reco rded  the  s in g l e - w o r d  (p lu s  b a b b l in g )  u t t e r a n c e s  o f

a c h i l d  from h i s  1 8 th  t o  h i s  20th  month and asked  two a d u l t  l i s t e n e r s  t o

c l a s s i f y  th e  u t t e r a n c e s  as 1) d e c l a r a t i v e ,  2)  q u e s t i o n i n g ,  or  3) em pha t ic .

The l i s t e n e r s  were i n  81-p e r  cen t  ag reem en t .  The a u t h o r s  conc luded ,

" . . . t h e  c h i l d  u s e s  p r o s o d ic  f e a t u r e s  g e n e r a t i v e l y  to  c r e a t e  s e n t e n c e  types
53

r a t h e r  th a n  m e re ly  i m i t a t i n g  p r o s o d ic  f e a t u r e s  o f  a p a r t i c u l a r  w ord ."

However, B o l in g e r  and C r y s t a l  s t a t e  t h a t  b o t h  p o s i t i o n s  imply i n c o r r e c t l y
54

t h a t  i n t o n a t i o n  i s  a s i n g l e  f e a t u r e .  C r y s t a l  f u r t h e r  a s s e r t s  t h a t  p r o s o d ic

f e a t u r e s  compri se  a complex sy s tem ,  t h e  f u n c t i o n  o f  which i s  a l s o  complex,
55

s e r v i n g  g r a m a t i c a l ,  a t t i t u d i n a l ,  and s o c i a l  ends .

A f t e r  t h e  2 1 s t  month,  C a r l son  and A n i s f e l d  no ted  a d i s t i n c t i o n  in  

th e  speech  o f  t h e i r  s u b j e c t  be tween s p e e c h  meant to  mrounicate and mere

^^ I b ; . i . , 82-83.
52

Joan  B res n an ,  " S t r e s s  and S y n ta x :  A R ep ly ,"  Language . 48 (1 9 7 2 ) ,
326.

53
Paula  Menyuk and Nancy B e r n h o l t z ,  " P ro s o d i c  F e a tu re s  and C h i l d r e n ' s  

Language P r o d u c t i o n , "  MIT Research  L a b o r a t o r y  o f  E l e c t r o n i c s ,  Q u a r t e r l y  
P rog re s s  R e p o r t s , 93 (1969) ,  219.

54Dwight B o l i n g e r ,  "Accent  i s  P r e d i c t a b l e  ( I f  You 're  a M in d -R e a d e r ) ," 
Language ,  48 ( 1 9 7 2 ) ,  644.

C r y s t a l ,  " P ro s o d ic  Systems and Language A c q u i s i t i o n , "  86.
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soundmaking.  The former  was l o u d ,  accompanied by eye c o n t a c t ,  and f r e q u e n t l y

by p h y s i c a l  c o n t a c t ;  t h e  u t t e r a n c e s  were r e p e a t e d  u n t i l  t h e  a d d r e s s e e

responded o r  t h e  s p e a k e r  became f r u s t r a t e d  o r  b o re d .  Non-communicative

speech  or  soundmaking,  on the o t h e r  hand ,  showed g r e a t e r  v a r i a b i l i t y  in

r e p e t i t i o n s ,  a l a c k  o f  f o c u s ,  ex t reme l o u d n e s s ,  and d e v i a n t  p i t c h  p a t t e r n s .

T h e f r e p o r t e d  t h a t  a j o k i n g  tone  o f  v o i c e ,  lower  in  p i t c h ,  more f o r c e d ,  and
56

w i th  a h a l f - s m i l i n g  coun tenance  became a p p a r e n t  by  t h e  27 th  month.

D e s c r i b i n g  a 28-month o ld  c h i l d ' s  u se  o f  p r o s o d i c  f e a t u r e s  j j i  s o l o

and pee r  p l a y ,  T u l l ,  s t a t e d  t h a t ;

Anne u ses  p i t c h  i n f l e c t i o n s ,  p r im a ry  and s e c o n d a r y  s t r e s s ,  a d u l t  
q u e s t i o n  and s t a t e m e n t  i n f l e c t i o n s ,  and lo u d n e ss  or  s o f t n e s s  
v a r i a t i o n s  as a c o n s t a n t  e x p r e s s i v e  complement t o  her  grammar.
In  p r i v a t e  p l a y ,  p l a y  w i th  a t h i r t y - s e v e n  month old  n e i g h b o r ,  and 
1'. s t o r y  t e l l i n g ,  she  seems t o  i n v e n t  h e r  own p r o s o d i c  f e a t u r e s  
and p l a y s  w i t h  sounds  in  a r e p e t i t i v e  s e m a n t i c  c o n t e x t .  In  s o l o  
■«lay Anne f r e q u e n t l y  uses  a p l a y  t e l e p h o n e ,  i n v e n t i n g  c o n v e r s a t i o n s  
and u s i n g  s e v e r a l  v o i c e  to n e s  t o  r e p r e s e n t  d i f f e r e n t  s p e a k e r s .

A lthough  l i t t l e  has  been w r i t t e n  a b o u t  t h e  c h i l d ' s  development o f  p r o s o d i c

f e a t u r e s  beyond two y e a r s  of  a g e ,  i t  i s  g e n e r a l l y  a c c e p te d  t h a t  by t h r e e

y e a r s  o f  age th e  c h i l d ' s  p r o s o d ic  f e a t u r e s  i n d i c a t e  h i s  knowledge o f  s y n t a x

and s e m a n t i c s .  However, many c h i l d r e n  c o n t i n u e  t o  use  e x p r e s s i v e  sounds  in
58

a communicative way a p a r t  from s y n t a x  and m o rp h o lo g ic a l  s e m a n t i c s .

^ ^ P a t r i c i a  C a r l s o n  and Noshe A n i s f e l d ,  "Some O b s e rv a t io n s  on th e  
L i n g u i s t i c  Competence o f  a 2 - y e a r - o l d  C h i l d , "  C h i ld  Development, 40 ( 1 9 6 9 ) ,  
573.

^^Barbara  T u l l ,  " D e s c r i p t i v e  L i n g u i s t i c  Case Study o f  t h e  Speech o f  
Anne T u l l  D ur ing  Her Twenty E i g h th  and T h i r t i e t h  Months ,"  (u n p u b l i s h e d  p a p e r ,  
Ohio S t a t e  U n i v e r s i t y ,  1970) ,  14.

58
G e r t r u d  W y a t t ,  Language L e a r n i n g  and Communication D i s o r d e r s  in  

C h i l d r e n ,  New York:  The Free  P r e s s  ( 1 9 6 9 ) ,  261.
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Summary o f  th e  Review o f  L i t e r a t u r e

R e s e a r c h e r s  have measured p r o s o d i c  f e a t u r e s  by a u d i t o r y  judgments 

and m e c h a n ic a l  and e l e c t r o n i c  a n a l y s e s  o f  fundamenta l  f requency  or  " c o n t o u r s "  

o f  f r e q u e n c y ,  and d u ra t i o n ^ a n d  i n t e n s i t y .  L i s t e n e r s  tend t o  ag re e  w i th  each  

o t h e r  and w i t h  th e  i n t e n t i o n  o f  t h e  s p e a k e r  abou t  t h e  meaning conveyed and 

t h e  em ot ion  t h a t  i s  conveyed.  A l s o ,  judgm ents  i n d i c a t e  an a b i l i t y  t o  

d i f f e r e n t i a t e  between e t h n i c  speech  samples  and a t endency  t o  make s o c i a l  

judgments  from t h e s e .  I n  i n s t r u m e n t a l  a n a l y s e s ,  fundamental  fr equency  and 

" c o n t o u r s "  o f  fundamenta l  f req u en cy  a p p e a r  t o  be d i s t i n c t i v e  a c o u s t i c  

f e a t u r e s ,  a l o n g  w i t h  ones o f  d u r a t i o n .

A l l  i n f a n t s  engage i n  soundmaking from b i r t h .  The f i r s t  f e a t u r e  o f  

d i s c e r n i b l e  communicat ion  i s  a " c o n to u r "  o f  i n t o n a t i o n .  The c h i l d  c o n t in u e s  

e x p l o r i n g  and u s i n g  p r o s o d ic  f e a t u r e s  as  complements to  h i s  phonemes,  

s e m a n t i c s ,  and grammar u n t i l  h i s  sys tem  o f  p r o s o d i c  f e a t u r e s  i s  s i m i l a r  t o  

t h a t  o f  t h e  a d u l t ,  p resumably  by  age two and o n e - h a l f .

The p r e c e d i n g  rev iew  p rov ided  t h e  b a s e  f o r  t h r e e  assum pt ions  to be 

t e s t e d  f u r t h e r  in  the  s tu d y  under  c o n s i d e r a t i o n :  a )  l i s t e n e r s  can make 

a b s o l u t e  judgm ents  o f  t h e  r a c e  o f  a s p e a k e r  from h i s  v o i c e ,  b )  measurable  

d i f f e r e n c e s  o f  fundamental  f r e q u e n c y ,  c o n t o u r s  o f  f requency  a n d / o r  

d u r a t i o n  s h o u ld  d i f f e r e n t i a t e  t h e  speech  o f  b l a c k  and w h i te  c h i l d r e n ,  and 

c )  c h i l d r e n ' s  p r o s o d ic  f e a t u r e s  change d e v e l o p m e n t a l l y  from 19 t o  27 months.



CHAPTER I I I  

PROCEDURES

The m a t e r i a l  f o r  t h e  s tu d y  under  d i s c u s s i o n  c o n s i s t e d  o f  samples o f  

speech  o b t a i n e d  from four  b l a c k  s p e a k e r s  and fou r  w h i t e  s p e a k e r s .  In  o rd e r  

t o  d e t e rm in e  i f  l i s t e n e r s  can i d e n t i f y  th e  r a c e  o f  a s p e a k e r  from h is  

s p e e c h ,  a l i s t e n i n g  t a s k ,  based  on th e s e  s a m p l e s ,  was d e s ig n e d  and 

a d m i n i s t e r e d  t o  38 b l a c k  and 64 w h i te  l i s t e n e r s .  I n s t r u m e n t a l  a n a ly s e s  

were used  t o  q u a n t i f y  and compare measures o f  fundamenta l  f r e q u e n c y ,  

d u r a t i o n ,  and c o n t o u r s  o f  fundamenta l  f r e q u e n c y  o f  t h e  speech  from the  two 

groups  and from t h e  i n d i v i d u a l  s o u r c e s .

S e l e c t i o n  o f  th e  S p eak e r s

The b l a c k  s p e a k e r s  were from 16 t o  19 months o f  age when th e  s tudy

began ,  l i v e d  i n  b l a c k  homes, and i n  b l a c k  n e i g h b o rh o o d s .  The w h i te

s p e a k e r s  were 19 o r  27 months o f  a g e ,  l i v e d  in  w h i te  homes,  and in  white

n e ig h b o rh o o d s .  A l l  s p e a k e r s  were unknown t o  t h e  e x p e r i m e n t e r  and excep t
2

fo r  Don and Bob,  t o  each  o t h e r .

Aaron and Cathy l i v e d  i n  a b l a c k  ne ighborhood  o f  Delaware (O h io ) ,  

a c i t y  o f  1 4 ,0 0 0  i n h a b i t a n t s ;  Bob and Don, i n  th e  g e o g r a p h i c a l  c e n t e r  o f

The s e l e c t e d  s p e a k e r s  a r e  d e s i g n a t e d  w i t h  a l p h a b e t i c a l l y  o rde red  
pseudonyms.  The b l a c k  s p e a k e r s  a r e  Aaron ,  Bob,  Ca thy ,  and Don; t h e  27 month 
o ld  w h i te  s p e a k e r s ,  E r i c  and Fay;  th e  19 month o ld  w h i t e  s p e a k e r s .  Gay 
and Hank.

2
B ob 's  m othe r  i s  Don 's  o l d e r  s i s t e r ;  Bob s t a y s  w i t h  Don's  fam i ly  

nea rby  d a i l y  w h i l e  h i s  mother works.

19
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a b l a c k  h o u s in g  development i n  Columbus (O h io ) ,  a c i t y  o f  540 ,000 i n h a b i t ­

a n t s .  E r i c ,  Fay, and Gay l i v e d  in  D e law are ;  Hank,  in  a s m a l l ,  r u r a l  en c lav e  

o f  d u p le x  homes.

I d e n t i f i c a t i o n  o f  ea c h  c h i l d  by s e l e c t e d  s o c i a l  s t r a t i f i c a t i o n  and
3

family-raember i n d i c e s  i s  shown on T ab le  1. Dur ing  th e  s t u d y  Aaron and 

Cathy changed en v i ro n m en ts .  Aaron l i v e d  f i r s t  w i th  h i s  mother and b r o t h e r  

i n  th e  m a te r n a l  g r a n d m o t h e r ' s  home, and l a t e r  in  an a p a r tm e n t .  Ca thy ,  her  

m o the r ,  b r o t h e r ,  and s i s t e r  l i v e d  f i r s t  i n  t h e  f a t h e r ' s  home, l a t e r  i n  the  

m a te rn a l  g r a n d p a r e n t s '  home.

Record ing  o f  the Speech  Samples

4
Twelve month ly  t a p e  r e c o r d i n g s  o f  60-90 minu tes  were made s e p a r a t e l y  

w i t h  A aron ,  Bob, Ca thy ,  and Don.^ One such  r e c o r d i n g  was made o f  E r i c ,  Fay, 

Gay, and Hank. The r e c o r d i n g s  were made in  th e  home and ne ighborhood p la y  

env i ronm en ts  o f  eac h  c h i l d .  The e x p e r i m e n t e r  a r r i v e d  a t  t h e  home w i t h  a 

p l a y  o b j e c t  t o  b e g in  c o n v e r s a t i o n  w i t h  t h e  s u b j e c t  and the  s i b l i n g s ,  p e e r ,  

f a m i ly ,  o r  whoever was p r e s e n t .  M in im al ly  s t r u c t u r e d  p l a y  and c o n v e r s a t i o n  

p roceeded .

Each c h i l d ' s  r e c o r d i n g  was e d i t e d  t o  o b t a i n  a c o n t in u o u s  r e c o r d i n g  

o f  th e  s u b j e c t ' s  t o t a l  u t t e r a n c e s  f o r  t h e  month .^  The u t t e r a n c e s  which

% .  Lloyd  Warner,  "The Study o f  S o c i a l  S t r a t i f i c a t i o n , "  in  Readings  
on S o c i a l  S t r a t i f i c a t i o n , ed .  by Melv in  M. Tumin (Englewood C l i f f s ,  New 
J e r s e y :  P r e n t i c e - H a l l , 197 0 ) ,  230.

4
The o r i g i n a l  r e c o r d i n g s  were made on a R e a l i s t i c  505 t a p e  r e c o r d e r  

a t  a 3 3 /4  ip s  speed .  The r e c o r d e r  was c a r r i e d  i n  a canvas  bag from the  
s h o u ld e r  o f  t h e  e x p e r i m e n t e r ,  w i th  t h e  microphone exposed.

^The n in e  months common t o  a l l  b l a c k  s u b j e c t s  d u r i n g  t h e  12 month 
p e r i o d  o f  t h e  e x p e r i m e n t - - a g e  19-27 months—were chosen f o r  a n a l y s i s .

^This  e d i t i n g  was done from a Magnecord 1024 r e c o r d e r  t o  a Sony 
TC 255 r e c o r d e r  a t  3 3 /4  i p s .



TABLE 1

SPEAKER IDENTIFICATION BY SELECTED SOCIAL STRATIFICATION AND FAMILY-MEMBER INDICES.

Name Race P a r e n t ' s
Occupa t ion
(M=Mother

F = F a th e r )

Home
Type

Home
L o c a t i o n

Home Occupants
No. S i b l i n g s  

Sex ,  Age 
(m=male 

f=female )

Other  
R e l a t i o n ,  Race 
(b = b la c k ,  w=white)

Aaron ( I )  

Aaron ( I I )  

Bob

Cathy  ( I )  

Cathy ( I I )

Don

E r i c

Fay

Gay

Hank

B la c k

B la c k

B la c k

B la c k

White

White

White

White

Homemaker (M)

C l e r k  (M) 

U n s k i l l e d  (F) 

Homemaker (M)

Home

Apt.

Duplex

Home

Home

Homemaker (M) Duplex

C l e r k  (F) Apt .

P r o f e s s i o n a l  (F) Home 

S k i l l e d  (F) Duplex

S k i l l e d  (F) Duplex

Delaware

Delaware

Columbus

Delaware

Delaware

Columbus

Delaware

Delaware

Delaware

R ura l

4 

3 

2

5 

7

5

3 

5

4 

3

m, 7 mo. Mother ( b ) .  Grandmother (w)

m, 7 mon. Mother (b )

Mother (b )  

m, 2%;f,3% Mother ( b ) .  F a t h e r  (b )
to

m,2%; f,3% Mother ( b ) ,  Uncle ( b ,  b l i n d )  
G randfa .  ( b ) ,  Grandmo. (b)

m ,7 ,9 ,1 2  Mother (b )

Mother (w ) , F a t h e r  (w)

f , 4 , 6  Mother ( w ) , F a t h e r  (w)

f , 5  Mother (w).  F a t h e r  (w)

Mother (w).  F a t h e r  (w)
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were most f r e e  o f  n o i s e  ( s i g n a l - t o - n o i s e  r a t i o  o f  18 dB or  more)^ and f r e e  

o f  o v e r l a p p i n g  v o i c e s ,  e x c l u d i n g  q u e s t i o n s ,  e c h o ic  r e p e t i t i o n s ,  and 

e x t r e m e l y  e m o t iona l  u t t e r a n c e s  ( i . e .  c r y i n g ,  w h in ing ,  s h r i e k i n g ,  e t c . )  

were c o n s i d e r e d  f o r  th e  f i n a l  speech  sample .  With t h e s e  l i m i t a t i o n s  th e  

s e l e c t i o n s  were as random and as  r e p r e s e n t a t i v e  as  p o s s i b l e .

A sample was 12 s e c o n d s ,  th e  d u r a t i o n  p r e f e r r e d  by t h r e e  l i s t e n e r s  

who were  asked t o  s e l e c t  from samples o f  6 ,  9,  12,  and 15 s e c o n d s ,  t h e  one 

which  was o f  co m fo r t a b le  l e n g t h  and which p e r m i t t e d  th e  j u d g i n g  o f  t h e  

r a c e  o f  t h e  s p e a k e r .  Each 12-second  sam ple ,  r e p r e s e n t a t i v e  o f  a c h i l d ' s  

s p e e c h  fo r  a d e s i g n a t e d  month,  c o n t a in e d  from t h r e e  t o  n ine  u t t e r a n c e s  

(mean,  s i x ) .

Speech samples o f  A aron ,  Bob, Cathy ,  and Don a t  19 months ,  and a t

27 months ,  and o f  E r i c ,  Fay,  Gay, and Hank were mixed and s e l e c t e d
8

randomly  fo r  o r d e r  o f  p r e s e n t a t i o n  t o  th e  l i s t e n e r s .  The r e c o rd e d  

samples  were s p l i c e d  w i th  i n t e r v e n i n g  pauses  o f  30 - seco n d s .

L i s t e n e r s  and t h e  L i s t e n i n g  Task

The l i s t e n e r s  were 38 b l a c k  and 64 w h i te  h i g h - s c h o o l  and c o l l e g e  

s t u d e n t s ,  who v o l u n t e e r e d  t o  p a r t i c i p a t e .  Of th e  102 l i s t e n e r s ,  33 b l a c k

A peak  s i g n a l - t o - n o i s e  r e a d i n g  was made each  second  on a p r i n t - o u t  
from a B ru e l  and K jae r  L eve l  Reco rde r  2304 w i t h  a w r i t i n g  speed  o f  1000 mm/ 
second  and a paper  speed o f  1 0 mm/second. The mean o f  t h e s e  r e a d i n g s  fo r  
e a c h  u t t e r a n c e  was the n  o b t a i n e d .  A minimum 18-dB s i g n a l - t o - n o i s e  r a t i o  
gave a s i g n a l  whose f r equency  and d u r a t i o n  cou ld  be r e l i a b l y  measured in  
t h e  judgment o f  Claude Lamber t  ( e n g i n e e r - t e c h n i c i a n )  and t h e  e x p e r i m e n t e r .

8
The speech  samples o f  Gay and Hank were added t o  th e  t a p e  f o r  more 

w h i t e - s p e a k e r  b a l a n c e  a f t e r  t h e  h ig h  sch o o l  s t u d e n t s  l i s t e n e d  t o  t h e  t a p e .  
However,  a f t e r  an i n i t i a l  s e p a r a t e  a n a l y s i s  o f  a l l  d a t a  f o r  ea c h  h y p o t h e s i s ,  
i t  was a p p a r e n t  t h a t  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  be tween  h ig h  schoo l  
judgm ents  from the  10 s p eech - s am p le  t a p e  and c o l l e g e  judgments from t h e  12 
spe e c h - s a m p le  t a p e .  T h e r e f o r e ,  th e  e x p e r i m e n t e r  pooled th e  d a t a  fo r  a n a l y s i s .
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h ig h - s c h o o l  l i s t e n e r s  were in  th e  Upward Bound Program o f  Ohio Wesleyan 

U n i v e r s i t y ,  Summer, 1972.  They l i s t e n e d  in  two g r o u p s ,  14 sophomores and 

19 s e n i o r s .  The 33 w h i te  h i g h - s c h o o l  l i s t e n e r s  were in  summer schoo l  a t  

Hayes High S c h o o l ,  D e law are ,  1972;  t h e y  l i s t e n e d  as  one group .  The 5 

b l a c k  and 31 w h i t e  c o l l e g e  l i s t e n e r s  were in  a s p e e c h  c o l lo q u iu m  and an 

u p p e r c l a s s  c o u r s e  in  S o c io lo g y  a t  Ohio Wesleyan U n i v e r s i t y ,  F a l l ,  1972.

They l i s t e n e d  as  two g roups .

The l i s t e n i n g  t a s k  o f  10 m i n u te s ,  i n c l u d i n g  i n s t r u c t i o n s ,  was 

performed in  t h e  s t u d e n t s '  c l a ss room s  a t  t h e  b e g i n n i n g  o r  end o f  a c l a s s  

p e r i o d .  The R e a l i s t i c  505 r e c o r d e r  used in  making th e  t a p e s  was a l s o  

used as a p l a y b a c k .  The lo u d n e ss  l e v e l  was judged  t o  be c o m fo r t a b l e .

The l i s t e n e r s  fo l low ed  the  i n s t r u c t i o n s  v i s u a l l y  as t h e  e x p e r im e n te r  

read  them a l o u d .  The q u e s t i o n s  were answ ered :

I  am B lack  White (check  one).
I  am yea rs  o ld .

Then t h e  l i s t e n e r s  were r e q u e s t e d :

Turn t o g e t h e r  t o  r e s p o n s e  page Number 1 and we w i l l  r e a d  th e
q u e s t i o n s  t o g e t h e r :

1.  I s  t h i s  c h i l d  b l a c k or  w h i t e  ?
2. Are you c e r t a i n  or  u n c e r t a i n  o f  your  cho ice?
3. What i n f l u e n c e d  your  ch o ic e ?  Grammar______

I n f l e c t i o n s ______
Loudness
P i t c h ______
Sounds______
S t r e s s ______
Timing______
Voice  Q u a l i t y _____
Words______

Answer q u e s t i o n s  1 and 2̂  f o r  a l l  speech  sam p les .  Answer q u e s t i o n  2  
whenever p o s s i b l e .

Term ino logy  i n  Q u e s t io n  2  was no t  d e f i n e d .
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Trea tm en t  o f  the  Data o f  Judgments

From th e  r e s p o n s e s  t o  Q u e s t io n  1̂ , " I s  t h i s  c h i l d  b l a c k  or  w h i t e ? " ,  

f o r  ea c h  o f  t h e  12 sp eech  samples on th e  m a s te r  t a p e ,  th e  f o l l o w i n g  f i v e  

h y p o th e se s  were t e s t e d :

1) Judgments  o f  t h e  r a c e  o f  the  s p e a k e r s  a r e  in d e p e n d e n t  o f  t h e  r a c e  

o f  th e  l i s t e n e r s .  (w h i te  v s .  b l a c k )

2) Judgments  o f  t h e  r a c e  o f  the  s p e a k e r s  a r e  in d e p en d en t  o f  th e  age of

t h e  l i s t e n e r s .  ( h i g h  s c h o o l  v s .  c o l l e g e )

3)  Judgments  o f  t h e  r a c e  o f  th e  s p e a k e r s  a r e  i n d e p e n d e n t  o f  t h e  age of

th e  s p e a k e r .  (19 v s .  27 months)

4 )  Judgments  o f  t h e  r a c e  o f  th e  19-month o ld  s p e a k e r s  o ccu r  by chance.

(50 p e r c e n t  v s .  30 p e r c e n t )

5)  Judgments  o f  t h e  r a c e  o f  t h e  28-month o ld  s p e a k e r s  occur  by  chance.

(50  p e r c e n t  v s .  50 p e r c e n t )

From t h e  r e s p o n s e s  o f  th e  l i s t e n e r s  t o  Q u e s t io n  2̂ , "Are you c e r t a i n  

or  u n c e r t a i n  o f  your  c h o i c e ? " ,  f o r  eac h  o f  t h e  12 speech  samples on the

m a s te r  t a p e ,  t h e  f o l l o w i n g  two hyp o th e ses  were t e s t e d :

6)  C e r t a i n t y  o f  judgments  i s  independen t  o f  t h e  judgments  o f  th e  r a c e  o f  

t h e  s p e a k e r .  (w h i t e  v s .  b l a c k )

7) C e r t a i n t y  o f  judgments  i s  independen t  o f  t h e  age  o f  t h e  s p e a k e r .

(19 v s .  27 months)

The r e s p o n s e s  were a n a ly zed  by c h i - s q u a r e  t e s t s  o f  a )  independence
9

(Hypotheses  1 ,  2 ,  3 ,  6,  7)  o r  b)  goodness  o f  f i t  (Hypotheses  4 ,  5 ) .  In  

t h e  e v e n t  o f  a s i g n i f i c a n t  c h i - s q u a r e  v a l u e ,  a p h i - c o e f f i c i e n t  was c a l c u l a t e d

9
Don Lewis and C . J .  Burke ,  "The Use and Misuse o f  t h e  Chi-Square  

T e s t , "  P s y c h o l o g i c a l  B u l l e t i n , 46 ( 1 9 4 9 ) ,  433-489.
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t o  d e t e rm in e  the  s t r e n g t h  o f  th e  r e l a t i o n s h i p  between th e  two v a r i a b l e s .

For s t a t i s t i c a l  t e s t i n g  o f  H y p o th e s i s  1 f o r  each  s p e e c h  sample ,  

t h a t  r a c i a l  judgments  a r e  in dependen t  o f  t h e  l i s t e n e r s '  r a c e ,  th e  d a t a  

were grouped in  a 4 - c e l l  c o n t in g e n c y  t a b l e .  The judged r a c e  o f  th e  

s p e a k e r  was e n t e r e d  i n  a c e l l  h o r i z o n t a l l y ;  t h e  r a c e  o f  a l i s t e n e r  in a 

c e l l  v e r t i c a l l y .

Sample Cont ingency  Tab le  f o r  H ypo thes is  1.

L i s t e n e r s '  Race
Judgments B lack White T o t a l

"Black" 17 28 45
"White" n 36 57

38 64 102

This  t a b l e  shows t h a t  17 b lp c k  l i s t e n e r s  judged  th e  s p e a k e r  t o  be " b l a c k " ;  

21 judged  t h e  s p e a k e r  t o  be " w h i t e " ;  28 w h i te  l i s t e n e r s  judge d  the  s p e a k e r

t o  be " b l a c k "  and 36 judged  th e  s p e a k e r  t o  be " w h i t e " .

For s t a t i s t i c a l  t e s t i n g  o f  H y p o th e s i s  2 f o r  each  s p e e c h  sam ple ,  t h a t  

r a c i a l  judgments  a r e  in de penden t  o f  t h e  age o f  t h e  l i s t e n e r s ,  h igh  schoo l  

or  c o l l e g e ,  t h e  d a t a  were grouped i n  a 4 - c e l l  c o n t in g e n c y  t a b l e .  The age

o f  th e  l i s t e n e r  was e n t e r e d  i n  a c e l l  h o r i z o n t a l l y ;  the  ju d g e d  r a c e  o f  the

s p e a k e r ,  in  a c e l l  v e r t i c a l l y .

The g u i d e l i n e s  o f  H e r b e r t  S o ren s o n ,  S t a t i s t i c s  f o r  S t u d e n t s  o f  
Psychology and E d u c a t i o n , New York; McGraw-Hil l Book Co. ( 1 9 3 6 ) ,  276-277. 
were used t o  i n t e r p r e t  the  meaning o f  t h e  p h i - c o e f f i c i e n t  in  t h i s  s t u d y :

0 = com ple te  absence  o f  c o r r e l a t i o n a l  t endency
0 - .25  = v e r y  s l i g h t  c o r r e l a t i o n a l  t e n d e n c y  ( s l i g h t )

.25  -  .50  = d e f i n i t e  c o r r e l a t i o n a l  t e n d e n c y  (m ode ra te )

.50  -  .80  = marked r e l a t i o n a l  t r e n d  ( h ig h )

. 8 0 - 1  = q u i t e  c l e a r  c u t  r e l a t i o n s h i p s  ( v e r y  h ig h )
1 = l i n e a r  r e l a t i o n s h i p
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Sample Con t ingency  Tab le  f o r  H ypo thes i s  2.

L i s t e n e r s ' Judgments
L i s t e n e r s '  Age "B lack" "White" T o ta l

High School 32 34 66
College 13 23 36

45 57 102

T h is  t a b l e  shows t h a t  the  s p e a k e r  was judged  " b la c k "  by  32 h ig h - s c h o o l  

l i s t e n e r s  and 13 c o l l e g e  l i s t e n e r s .  The s p e a k e r  was judged  "w h i te"  by 

34 h i g h - s c h o o l  l i s t e n e r s  and 23 c o l l e g e  l i s t e n e r s .

For s t a t i s t i c a l  t e s t i n g  o f  H y p o th e s i s  3 fo r  each  speech  sample,  

t h a t  r a c i a l  judgments a r e  inde p en d en t  o f  t h e  age o f  t h e  s p e a k e r ,  th e  d a t a  

were grouped i n  4 - c e l l  c o n t in g e n c y  t a b l e s  and ana lyzed  fo r  the  four  

b l a c k  sp e a k e r s  whose speech  samples f o r  b o th  19 and 27 months were 

ju dged  by the  l i s t e n e r s .  The judged  r a c e  o f  the  s p e a k e r  was e n t e r e d  

in  a c e l l  h o r i z o n t a l l y ;  th e  age o f  t h e  s p e a k e r  in  a c e l l  v e r t i c a l l y .

Sample C ont ingency  Tab le  f o r  H ypo thes i s  3.

Judged Race Age o f  t h e  Speaker
19 mo. 27 mo. T o t a l

"Black" 45 15 60
"White" 57 87. 144

102 102 204

T h is  t a b l e  shows t h a t  th e  s p e a k e r  was judged  " w h i te "  a t  b o th  ages  more 

o f t e n  than  he was judged " b l a c k " .  He was judged " b l a c k "  a t  19 months 

by 45 l i s t e n e r s  and a t  27 months by 15 l i s t e n e r s .  He was judged "w h i te"

a t  19 months by 57 l i s t e n e r s  and a t  27 months by 87 l i s t e n e r s .

For s t a t i s t i c a l  t e s t i n g  o f  H y p o th e s i s  4 ,  t h a t  th e  r a c i a l  judgments 

o c c u r r e d  by chance a t  19 months,  t h e  d a t a  were grouped as fo l lows  fo r  a

goodness  o f  f i t  t e s t .
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Sample Goodness o f  F i t  T ab le  fo r  H y p o th e s i s  4.

Judged Race ^

Observed Expected f^-f^
^e

"B lac k"  45 51 -6  .76
"White" 57 51 +6 .76

= 1 .52

This  t a b l e  shows t h a t  45 l i s t e n e r s  ju dged  th e  s p e a k e r  t o  be " b l a c k " ;  while  

57 l i s t e n e r s  judged th e  s p e a k e r  to  be " w h i t e " .  The e x p e c te d  d i s t r i b u t i o n  

o f  e q u a l l y  d iv i d e d  judgments  would have been 51 " b l a c k "  and 51 " w h i te "  

judgm ents .  A s i m i l a r  s t a t i s t i c a l  t e s t  was made o f  H y p o th es i s  5 ,  t h a t  r a c i a l  

judgments o c c u r re d  by chance  a t  27 months.

For  s t a t i s t i c a l  t e s t i n g  o f  H y p o th e s i s  6 ,  t h a t  c e r t a i n t y  o f  judgment 

i s  inde p en d en t  o f  t h e  r a c i a l  ju d g m en ts ,  d a t a  were grouped in  a 4 - c e l l  

c o n t in g e n c y  t a b l e .  " C e r t a i n "  judgments  were e n t e r e d  in  t h e  f i r s t  row of 

c e l l s  h o r i z o n t a l l y ;  " u n c e r t a i n "  judgments  were e n t e r e d  i n  t h e  second row 

o f  c e l l s  h o r i z o n t a l l y ;  th e  judgments  o f  the  r a c e  o f  the  s p e a k e r  were e n t e r e d  

in  th e  v e r t i c a l  c e l l s .

Sample Contingency Table for H ypothesis  6.

Judgment Judged Race
"Black" "White" T o t a l

C e r t a i n 11 22 33
U n c e r t a i n 34 35

45 57 102

This  t a b l e  shows t h a t  t h e  l i s t e n e r s  made more " u n c e r t a i n "  tha n  " c e r t a i n "  

judgm ents .  E leven  o f  t h e  l i s t e n e r s  who ju dged  th e  s p e a k e r  " b la c k "  were 

" c e r t a i n "  o f  t h e i r  c h o i c e ,  34 were " u n c e r t a i n " .  Of t h o s e  who made "whi te"  

ju d g m en ts ,  22 were " c e r t a i n "  and 35 were " u n c e r t a i n " .
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For s t a t i s t i c a l  t e s t i n g  o f  H y p o th e s i s  7,  t h a t  the  " c e r t a i n t y "  of  

judgments i s  independen t  o f  the  age  o f  t h e  s p e a k e r ,  th e  samples  o f  th e  four  

b l a c k  sp e a k e r s  judged  a t  b o t h  19 and 27 months were a n a l y z e d .  " C e r t a i n "  

and " u n c e r t a i n "  judgments were e n t e r e d  in  t h e  4 - c e l l  c o n t in g e n c y  t a b l e  

v e r t i c a l l y ;  judgments a t  19 months were e n t e r e d  in  the  f i r s t  row h o r i z o n t a l l y ;  

judgments  a t  27 months were e n t e r e d  i n  the  second  row h o r i z o n t a l l y .

Sample C on t ingency  T ab le  fo r  H ypo thes i s  7

Age o f  Speaker  L i s t e n e r s '  Judgments
C e r t a i n  U n c e r t a in  T o t a l

19 mo. 33 69 102
27 mo. ^  33

102 102 204

This  t a b l e  shows t h a t  33 l i s t e n e r s  were " c e r t a i n "  o f  t h e i r  ch o ice  o f  the

ra c e  o f  the  s p e a k e r  a t  19 months and 69 were " u n c e r t a i n " .  At 27 months

69 l i s t e n e r s  were " c e r t a i n "  and 33 were " u n c e r t a i n " .

On the  l i s t e n e r s '  r e s p o n s e  form,  l i s t e n e r s  were asked  a t h i r d

q u e s t i o n ,  "What i n f l u e n c e d  your  c h o i c e ?  Grammar , I n f l e c t i o n s ______,

Loudness and were asked  t o  check  any f a c t o r ( s )  which appeared

t o  a f f e c t  t h e i r  r a c i a l  judgm ents .  High s c h o o l  l i s t e n e r s  added "w ords" ,  

" s o u n d s " ,  and "grammar" as a d d i t i o n a l  i n f l u e n c i n g  f a c t o r s  in  the  b lanks  

p ro v id e d .  Answer forms were r e v i s e d  t o  i n c l u d e  t h e s e  l i s t e n e r - s u g g e s t e d  

te rms fo r  th e  c o l l e g e  l i s t e n e r s .

The r e s p o n s e s  o f  b l a c k ,  w h i t e ,  h i g h - s c h o o l ,  c o l l e g e ,  and t o t a l  

l i s t e n e r s  were t a l l i e d  fo r  eac h  f a c t o r .  Each l i s t e n e r  checked from z e ro  

t o  t h r e e  f a c t o r s  i n f l u e n c i n g  h i s  judgment on a s i n g l e  speech  sample .

Each f a c t o r  was l i s t e d  i n  r a n k  o r d e r  from most f r e q u e n t l y  s e l e c t e d  t o  

l e a s t  f r e q u e n t l y  s e l e c t e d .  The number o f  " v o ic e  q u a l i t y "  t a l l i e s  fo r
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a l l  12 s p e a k e r s ,  f o r  example was d i v i d e d  by  the  t o t a l  number o f  t a l l i e s  

f o r  a l l  n ine  i t ems  i n  t h a t  column t o  o b t a i n  a p e r c e n t  o f  judgments f o r  

" v o ic e  q u a l i t y "  compared w i th  the  p e r c e n t  f o r  each o t h e r  f a c t o r .

I n s t r u m e n t a l  A na lyses  o f  S e l e c t e d  F requency  and D u r a t io n  F e a t u r e s

Each 12-second  speech  sample was s lowed by a f a c t o r  o f  e i g h t  as  i t  

was r e - r e c o r d e d  from a Magnecord 1022 t o  an  Ampex 350 r e c o r d e r .  The 

v i s u a l  p r i n t - o u t  o f  fundamenta l  f r e q u e n c i e s  was made on a M ingograf  34 

w i th  a paper  speed  o f  100 mm per  second .  The e x p e r im e n te r  counted  sound 

waves on th e  p r i n t - o u t  t o  de te rm ine  a v e r a g e  fundamenta l  f requency  and 

l e n g t h  o f  pauses  in  50-msec.  segments o f  e a c h  u t t e r a n c e .  These 

r e a d i n g s  were c o l l a t e d  on a PL 1 Computer program w r i t t e n  by T a k e fu ta .

This  y i e l d e d  a v i s u a l  p r i n t - o u t  o f  a melody curve fo r  each  u t t e r a n c e ;  a l s o  

th e  mean fundam en ta l  f r e q u e n c y ,  s t a n d a r d  d e v i a t i o n  o f  t h e  mean, median 

fundamenta l  f r e q u e n c y ,  ave rage  r a t e  o f  change o f  fundamenta l  f r e q u e n c y ,  

up and down, i n  H e r t z  and s e m i to n e s ;  and t o t a l  t ime in  m i l l i s e c o n d s  fo r  

each  u t t e r a n c e .  The r e s u l t s  f o r  each  u t t e r a n c e  were p o o le d ,  month-by-month 

and c h i l d - b y - c h i l d . The means o f  each  s e t  o f  measurements f o r  each month 

were d e t e rm in e d .

From th e  melody curves  the  e x p e r i m e n t e r  c a l c u l a t e d  th e  t o t a l  v o ic e d  

t im e ,  t o t a l  unvo ic ed  t i m e ,  ave rage  v o ic e d  segment ,  and average  unvoiced  

segment in  m i l l i s e c o n d s  fo r  each  u t t e r a n c e  and each  month. The e x p e r i m e n t e r  

t r a n s c r i b e d  eac h  sample  p h o n e t i c a l l y  from t h e  tape  r e c o r d i n g s  t o  i d e n t i f y  

th e  number o f  u t t e r a n c e s  and s y l l a b l e s  p e r  month. The ave rage  l e n g t h  o f  

each  s y l l a b l e  was d e t e rm in e d  by d i v i d i n g  t h e  t o t a l  v o ic e d  t ime o f  a sample

by th e  number o f  s y l l a b l e s  u t t e r e d  w i t h i n  t h a t  sample .

Each v o i c e d  segment w i t h i n  an u t t e r a n c e  was i d e n t i f i e d  as monophasic.
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b ip h a s L c ,  o r  p o ly p h a s i c .  For  q u a n t i z i n g  the  com plex i ty  o f  each  v o ic ed

segm en t ,  a monophasic segment was d e s i g n a t e d ,  a b i p h a s i c  segment,

and a p o ly p h a s i c  segment ,  ( F i g u r e  1)

To t e s t  t h e  c o n c lu s io n s  c i t e d  i n  t h e  l i t e r a t u r e  t h a t  th e  d i r e c t i o n s
12

o f  t h e  i n i t i a l  and f i n a l  i n f l e c t i o n s  a r e  d i s t i n c t i v e  , and may be
13

c u l t u r a l l y  a l t e r e d  , th e  e x p e r i m e n t e r  a n a ly zed  th e  i n i t i a l  and f i n a l

i n f l e c t i o n s  in  eac h  u t t e r a n c e .  The c o n to u r  o f  f req u en cy  o f  each  i n i t i a l

and f i n a l  i n f l e c t i o n  was q u a n t i z e d  by  a s s i g n i n g  a number J^, 2» 2  Co
14

r i s i n g ,  l e v e l ,  and f a l l i n g  i n f l e c t i o n s ,  r e s p e c t i v e l y .  R i s in g  

i n f l e c t i o n s  o f  a semi tone  o r  more were d e s i g n a t e d  1̂ , p i t c h  co n s tan c y  fo r  

150 msec,  or  l o n g e r  was d e s i g n a t e d  and f a l l i n g  i n f l e c t i o n s  o f  a s em i tone  

or  more were d e s i g n a t e d  3. ( F ig u r e  1)

^ ^ W i t t i n g ,  "A Method o f  E v a l u a t i n g . . . I n t o n a t i o n , "  141. 
12

Lieberman ,  I n t o n a t i o n .  P e r c e p t i o n  and Language , 39.
13

P i k e ,  " C o n t r o l l e d  I n f a n t  I n t o n a t i o n , "  24.
14

T a k e f u t a ,  "A S t u d y . . . I n t o n a t i o n  S i g n a l , "  70.
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H er tz

320
X  X

X
o
ü  X  X  X
m

X  X

X X X  X X

X
X

230
X  X

X  X

i-'
X X  X X X

Time (X = 50 m sec . )

( I )  Punch you hard .
p A  Ju  W a  X

F ig .  1 —Sample computer  p r i n t e d  melody curve  o f  fundamental  
f requency  r e a d i n g s  each  50 msec, f o r  one u t t e r a n c e .  (The u t t e r a n c e  i s  
p r i n t e d  from l e f t  t o  r i g h t ,  b e g i n n in g  t o  e n d . )

Frequency  i s  d e s ig n a t e d  on th e  o r d i n a t e  i n  H er tz  (Hz).  The 
f r equency  r ange  i s  230 Hz t o  320 Hz. A computer  f requency  r e a d i n g  o f  
60 Hz, t h e  lower  l i m i t  o f  th e  computer  p rogram,  i s  r e a d  as c e s s a t i o n  o f  
v o i c e  ( e i t h e r  a v o i c e l e s s  consonan t  o r  a p a u s e ) .

Time i s  r e p r e s e n t e d  on th e  a b s c i s s a  w i t h  each "X" r e p r e s e n t i n g  th e  
average  f r e q u e n c y  r e a d in g  fo r  a 50-msec.  i n t e r v a l .  The t o t a l  t ime o f  t h i s  
u t t e r a n c e  i s  1400 msec. There a r e  t h r e e  v o c a l i z e d  u n i t s  (350 m s e c . , 300 
m s ec . ,  500 m s e c . )  w i th  two i n t e r n a l  p auses  (100 m s e c . , 150 msec . )  in  th e  
i l l u s t r a t i o n ,  "punch you h a r d . "

The f r e q u e n c y  con tour  in  the  i n i t i a l  u n i t  i s  two d i r e c t i o n a l  or  
b i p h a s i c  and i s  d e s ig n a t e d  2_i t h e  media l  u n i t  i s  s i n g l e  d i r e c t i o n a l ,  mono­
p h a s i c ,  t h e  f i n a l  u n i t  i s  t h r e e  d i r e c t i o n a l ,  p o l y p h a s i c ,  3.  The 
d i r e c t i o n  o f  t h e  i n i t i a l  i n f l e c t i o n  i n  t h e  u t t e r a n c e  i s  upward and i s  
d e s i g n a t e d  1 ;  t h e  f i n a l  i n f l e c t i o n  i s  downward and i s  d e s ig n a t e d  2-
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Analyses  o f  "White"  and "Black"  Speech Samples

With no r e g a r d  f o r  th e  a p p a r e n t  r a c e  or  age o f  t h e  s p e a k e r ,  speech

samples judged " w h i t e "  w i t h  a moderate  or  h ig h  p h i - c o e f f i c i e n t  v a l u e  were

grouped fo r  a n a l y s i s ,  as  were t h o s e  judged  " b l a c k " .  Mean measurements f o r  

each  f e a t u r e  o f  th e  " b l a c k "  s p e a k e r s ,  f r e q u e n c y ,  d u r a t i o n ,  and co n to u r s  o f  

f r eq u en cy ,  were compared w i th  mean measurements o f  t h e  same f e a t u r e s  f o r  t h e  

"w h i te "  s p e a k e r s .  D i f f e r e n c e s  a r e  a l s o  n o t e d ,  as  a r e  t h e  r a t i o s  o f  each  

d i f f e r e n c e  between  " b l a c k "  and "w h i te "  s p e a k e r s  on each  measure .  R a t io s  

were de te rm ined  by d i v i d i n g  each " b l a c k "  measurement by th e  c o r r e s p o n d in g  

" w h i te "  measurement.  A p lu s  (+) i s  e n t e r e d  i f  the  r a t i o  i s  g r e a t e r  tha n  

1 . 0 , and a minus ( - ) ,  i f  the  r a t i o  i s  l e s s  tha n  1 . 0 .

Analyses  o f  Nine Monthly  Speech Samples o f  Four B la c k  Speakers

Mean v a l u e s  f o r  a )  t h e  s i x  measurements o f  fundamenta l  f r e q u e n c y ,

b )  seven  measurements o f  d u r a t i o n ,  and c )  fou r  o f  c o n t o u r s  o f  f r e q u e n c y ,
15

month-by-month ,  were s u b j e c t e d  t o  t e s t i n g  f o r  l i n e a r  r e g r e s s i o n .  Each 

f e a t u r e  was t e s t e d  s e p a r a t e l y .  A mean r e p r e s e n t i n g  th e  a r i t h m e t i c  mean f o r  

th e  9 months was d e t e r m i n e d ;  a l s o ,  a c o e f f i c i e n t  o f  t h e  c o r r e l a t i o n  o f  t h e  

dependen t  v a r i a b l e  ( f r e q u e n c y ,  d u r a t i o n ,  and c o n t o u r s  o f  f r equency )  and th e  

independen t  v a r i a b l e  ( t i m e ) .  These were o b t a i n e d  f o r  each  f e a t u r e ,  c h i l d -  

b y - c h i l d .  The h y p o t h e s i s  t e s t e d  in  e a c h  i n s t a n c e  was t h a t  no l i n e a r  

r e g r e s s i o n  f u n c t i o n  co u ld  be drawn. A s i g n i f i c a n t  r e s u l t  would i n d i c a t e  

t h a t  th e  d a t a  over  t h e  n in e  months were no t  randomly  d i s t r i b u t e d .  A

15
T h is  s t a t i s t i c a l  t e s t i n g  was done on a s u b r o u t i n e  program o f  an 

IBM Computer based  on t h e  method o f  B e rna rd  O s t l e ,  S t a t i s t i c s  in  R esea rc h  
(1 9 5 4 ) ,  159-221.
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compari son  i s  made o f  t h e  r e s u l t s  o f  t h e  t e s t s  o f  r e g r e s s i o n  o f  each  

f e a t u r e  f o r  Aaron w i t h  r e s u l t s  on t h e s e  same f e a t u r e s  fo r  the  o t h e r  t h r e e  

c h i l d r e n .  Bob,  C a thy ,  and Don.

Summary o f  E xp e r im e n ta l  P ro c e d u re s

T h i r t y - e i g h t  b l a c k  and 64 w h i te  h i g h - s c h o o l  or  c o l l e g e  s t u d e n t s

l i s t e n e d  t o  12 speech  samples o f  19- or  27-month o ld  c h i l d r e n .  They

made a judgment f o r  eac h  sample o f :  a )  t h e  r a c e  o f  t h e  s p e a k e r ,  b)  t h e

c e r t a i n t y  o f  t h e i r  judgm en ts ,  and c )  a s p e c t s  o f  speech  t h a t  p o s s i b l y

i n f l u e n c e d  them. These judgments  were used  t o  t e s t  s even  h y p o th e se s  by

c h i - s q u a r e  a n a l y s e s .

S e l e c t e d  p h y s i c a l  measurements were made o f  samples o f  speech  o f

two w h i te  s p e a k e r s  a t  19 months ,  two w h i te  s p e a k e r s  a t  27 months,  and

nine  month ly  samples  f o r  fou r  b l a c k  s p e a k e r s .  The fo l l o w in g  measurements

were o b t a i n e d  f o r  each  u t t e r a n c e ,  each  month,  f o r  e ac h  c h i l d .

F requency
Range (Hz and se m i to n e )
Median (Hz)
Mean (Hz)
S ta n d a r d  d e v i a t i o n  (Hz)
Average r a t e  o f  change U2 (Hz per  50- m sec . )
Average r a t e  o f  change down (Hz p e r  50 m s ec . )

D u ra t io n
T o t a l  u t t e r a n c e  l e n g t h  (m sec . )
T o t a l  v o i c e d  l e n g t h  (m sec . )
P e r c e n t a g e  o f  v o ic e d  l e n g t h  
Mean v o i c e d  segment (m sec . )
T o t a l  unv o ic ed  l e n g t h  (m sec . )
Mean unv o ic ed  segment (m sec . )
Mean v o i c e d  l e n g t h  o f  a s y l l a b l e  ( m s e c . )

Frequency c o n t o u r  
C omplex i ty

I n i t i a l  v o ic e d  segment (1 ,̂ o r  2 )
F i n a l  v o i c e d  segment ( 2 ,  2 )
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D i r e c t i o n  o f  i n f l e c t i o n
I n i t i a l  v o i c e d  i n f l e c t i o n  ( j. ,  o r  3)
F i n a l  v o i c e d  i n f l e c t i o n  (1^, 2 ,  o r  2 )

The measurements were used  t o  o b t a i n  comparisons  be tween " b l a c k ” and

" w h i te "  samples o f  s peech  and t o  i d e n t i f y  measures which  showed

p o s s i b l e  l i n e a r i t y  over  n in e  months w i th  one or  more b l a c k  c h i l d r e n .



CHAPTER IV 

RESULTS AND DISCUSSION

Judgments o f  the  Race o f  t h e  Speaker

This  p o r t i o n  o f  Chapte r  IV c o n t a i n s  t h e  r e s u l t s  o f  th e  c h i - s q u a r e  

t e s t s  o f  th e  seven  hypo theses  i n t r o d u c e d  i n  Chapte r  I I I .  These 

h y p o th e se s  were used  t o  an a ly z e  the  r e s p o n s e s  o f  th e  l i s t e n e r s  t o  the  

12 speech  samples  o f  b l a c k  and w h i te  c h i l d r e n  r e p r e s e n t a t i v e  o f  t h e i r  

sp eech  a t  19 o r  27 months.

The h y p o t h e s i s ,  Judgments o f  t h e  r a c e  o f  t h e  s p eak e r s  a re  

in d e p en d en t  o f  t h e  r a c e  o f  th e  l i s t e n e r s ,  was no t  r e j e c t e d  f o r  10 o f  th e  

12 speech  sam p les .  (Table  2) I t  was r e j e c t e d  f o r  Bob a t  19 months and 

a t  28 months.  He was judged " w h i t e "  by more w h i te  l i s t e n e r s  a t  19 months ,  

and " b l a c k "  by  more b l a c k  l i s t e n e r s  a t  27 months ( , s l i g h t ) .  With

t h i s  a p p a r e n t  ag re e m e n t ,  10 o f  12 sa m p le s ,  b l a c k  and w h i te  judgments were 

no t  c o n s id e r e d  s e p a r a t e l y  in  l a t e r  t e s t i n g .

The h y p o t h e s i s .  Judgments o f  t h e  r a c e  o f  th e  s p e a k e r s  a r e  

independen t  o f  t h e  age o f  th e  l i s t e n e r s ,  was n o t  r e j e c t e d  f o r  9 o f  

t h e  10 speech  sam ples .  (Table  3) I t  was r e j e c t e d  fo r  Cathy a t  19

months ( 4 , m o d e ra te ) .  A l l  o f  th e  c o l l e g e  s t u d e n t s  judged Cathy to  

b e * b l a c k " ,  w h i l e  54 o f  66 h ig h - s c h o o l  s t u d e n t s  judged h e r  " b l a c k " .

^For t e s t i n g  H ypo thes is  2 ,  10 s p e e c h  samples were used i n s t e a d  o f  
12 as t h e  h i g h - s c h o o l  l i s t e n e r s  d i d  no t  h e a r  th e  samples o f  Gay and Hank.

35
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TABLE 2

CHI-SQUARE AND PHI-COEFFICIENT VALUES RESULTING FROM A TEST OF THE HYPOTHESIS; 
JUDGMENTS OF THE RACE OF THE SPEAKERS ARE INDEPENDENT OF THE RACE OF THE

LISTENERS.

S peakers

Judged Race o f  S peaker  
"Black"  "White"

Race o f  L i s t e n e r
B la ck White B la c k White

Aaron (19) 17 28 21 36 .01
Aaron (27) 6 10 32 54 .07
Bob (19) 20 17 16 a 47 7 .11
Bob (28) 34 46 2 b 18 5 .99
Cathy  (19) 31 59 7 5 1 .6 6
Cathy  (27) 18 39 20 25 1 .27
Don (19) 11 25 26 a 36 .81
Don (27) 33 57 5 7 0
E r i c 7 a 15 29 49 .04
Fay 9 13 29 42 .06
Gay 3 9 2 22 .73
Hank 1 a 11 4 19 .05

.26

.24

( S i g n i f i c a n t  X a t  .05  l e v e l  o f  c o n f id e n c e  w i t h  1 d f  = 3 .8 4 )

a = 1 l i s t e n e r  f a i l e d  t o  make a judgment 
b = 2 l i s t e n e r s  f a i l e d  t o  make a judgment
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TABLE 3

CHI-SQUARE AND PHI-COEFFICIENT VALUES RESULTING FROM A TEST OF THE HYPOTHESIS; 
JUDGMENTS OF THE RACE OF THE SPEAKER ARE INDEPENDENT OF THE AGE OF THE

LISTENERS.

Speakers

Age o f  L i s t e n e r s  
High-School C o l l ege

Judged  Race o f  Speaker 
"B lack"  "White" "Black"  "White"

Aaron (19) 32 34 13 23 .99
Aaron (27) 11 55 4 32 .22
Bob (19) 23 b 41 14 22 .01
Bob (27) 49 b 15 31 5 .78
Cathy (19) 54 12 36 0 5.77
Cathy (27) 40 26 17 19 1 .19
Don (19) 22 44 14 a 21 .20
Don (27^ 56 10 35 1 2.53
E r i c 17 a 48 5 a 30 1.24
Fay 18 48 5 31 1 .68

( S i g n i f i c a n t  a t  .05  l e v e l  o f co n f id e n c e w i th

a = 1 l i s t e n e r  f a i l e d t o make a judgment
b = 2 l i s t e n e r  f a i l e d t o make a judgment

.24

= 3 . 8 4 )
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With t h i s  a p p a re n t  ag re e m e n t ,  9 o f  10 s a m p le s ,  h i g h - s c h o o l  and c o l l e g e  

judgments were not  c o n s id e r e d  s e p a r a t e l y  in  l a t e r  h y p o th e s i s  t e s t i n g .

The h y p o t h e s i s .  Judgments  o f  t h e  r a c e  o f  t h e  speake r  a r e  inde p en d en t  

o f  th e  age o f  the  s p e a k e r ,  was r e j e c t e d  w i th  modera te  or  h igh  p h i - c o e f f i ­

c i e n t  v a l u e s  fo r  t h e  fou r  s u b j e c t s  whose s peech  was judged a t  b o th  19 and 

27 months.  (Tab le 4 and F ig u r e  2)  L i s t e n e r s  made s i g n i f i c a n t l y  d i f f e r e n t  

judgments o f  r a c e  o f  Aaron ,  Bob, Ca thy ,  and Don a t  19 months from th o s e  

t h e y  made a t  27 months. Aaron was judged  " w h i te "  a t  19 and 27 months.  How­

e v e r ,  t h e r e  was a s i g n i f i c a n t  i n c r e a s e  i n  " w h i te "  judgments  from 19 t o  27 

months.  A l though a m a j o r i t y  o f  l i s t e n e r s  judged  Bob and Don t o  be " w h i te "  a t  

19 months,  t h e  m a j o r i t y  judged  them " b l a c k "  a t  27 months.  L i s t e n e r s  judged 

Cathy " b l a c k "  a t  b o th  a g e s ;  however ,  more judged  h e r  " b l a c k "  a t  19 months 

th a n  a t  27 months.  These r e s u l t s  s u g g e s t  t h a t  t h e  age o f  t h e  s p e a k e r  a f f e c t s  

th e  judgments o f  t h e  l i s t e n e r s .  The h y p o t h e s i s  was t e n t a t i v e l y  r e j e c t e d .

TABLE 4

CHI-SQUARE AND PHI-COEFFICIENT VALUES RESULTING FROM A TEST OF THE HYPOTHESIS; 
JUDGMENTS OF THE RACE OF THE SPEAKERS ARE INDEPENDENT OF THE AGE OF THE

SPEAKER.

Speakers

Judged Race o f  t h e  Speaker  
" B la c k "  "White "

Age o f  Speaker

X'

19 mo. 27 mo. 19 mo. 27 mo.

Aaron 45 15 57 87 19 .86 .32
Bob a 37 80 63 20 36 .33 .42
Cathy 90 57 12 45 24.93 .35
Don b 36 91 65 11 59 .92 .54

( S i g n i f i c a n t  a t .05  l e v e l o f  co n f id e n c e w i t h  1 d f  = 3.84

a = 4 l i s t e n e r s  f a i l e d  t o  make a judgment 
b = 1 l i s t e n e r  f a i l e d  t o  make a judgment
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1 0 2

19

Aaron

= "Black"  Judgments 
= "White" Judgments
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19 mo. 27 mo.
Age o f  Speaker

F i g '  2 . --Numbers o f  judgments  o f  t h e  r a c e  o f  t h e  b l a c k  s p e a k e r s  a t  
19 months and a t  27 months.  /
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The h y p o th e s i s ,  Judgments o f  th e  r a c e  o f  th e  19-month o ld  sp eak e rs  

occur  by ch an c e ,  was n o t  r e j e c t e d  fo r  2 o f  th e  s i x  19-month o ld  s p e a k e r s ,  

(T ab le  5 , F ig u re  2) I t  was r e j e c t e d  fo r  C a thy ,  ( , h ig h ) .  L i s t e n e r s

judged  h e r  t o  be " b l a c k " .  L i s t e n e r s  judged  Bob, Don, and Gay to  be

" w h i te " ,  ( p , s l i g h t ) .  These r e s u l t s  s u g g e s t  t h a t  th e  judgm ents  a t  19

months may no t have o c c u r re d  by chance.

TABLE 5

CHI-SQUARE AND PHI-COEFFICIENT VALUES RESULTING FROM A TEST OF THE HYPOTHESIS; 
JUDGMENTS OF THE RACE OF THE 19-MONTH OLD SPEAKERS OCCUR BY CHANCE.

S peaker

Race o f  th e  Speaker 
B la c k  W hite

Judgm ents o f  th e  L i s t e n e r s  
Observed Expec ted  Observed E xpected

Aaron 45 51 57 51 1 .52
Bob b 37 50 63 50 6 .76 .17
Cathy 90 51 12 51 59.64 .55
Don a 36 5 0 .5 65 5 0 .5 8 .32 .22
Gay a 12 18 24 18 4 .0 0 .14
Hank b 12 17 .5 23 1 7 .5 3 .46

( S i g n i f i c a n t  a t  .05  l e v e l  o f  c o n f id e n c e  w i th  1 d f  = 3 .8 4 )

a = 1 l i s t e n e r  f a i l e d  to  make a  judgm ent 
b = 2 l i s t e n e r s  f a i l e d  to  make a judgm ent

The h y p o th e s i s .  Judgments o f  th e  ra c e  o f  th e  27-month o ld  sp eak e rs  

occur  by ch an ce ,  was r e j e c t e d  ( ^ , m oderate  o r  h ig h  f o r  5 o f  the  6 speech 

sam p les)  . (T ab le  6 )  I t  was n o t  r e j e c t e d  fo r  Cathy. L i s t e n e r s  tended 

t o  ag ree  In  t h e i r  judgm ents  o f  Bob and Don as  " b l a c k " ,  and A aron,
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E r i c ,  and Fay as  " w h i te " .  L i s t e n e r s  a g r e e d ,  beyond chance , in  5 o f  6 

o f  th e  27-month o ld  s p e a k e r s .  Thus th e  h y p o th e s i s  was t e n t a t i v e l y  

r e j e c t e d .

TABLE 6

CHI-SQUARE AND PHI-COEFFICIENT VALUES RESULTING FROM A TEST OF THE HYPOTHESIS; 
JUDGMENTS OF THE RACE OF THE 27-MONTH OLD SPEAKERS OCCUR BY CHANCE.

Speaker

Race o f  th e  Speaker 
B la c k  White

Judgments o f  th e  L i s t e n e r s
Observed E xpec ted  Observed Expected

Aaron 15 51 87 51 50 .82 .50
Bob a 80 50 20 50 36. .42
Cathy 57 51 45 51 1 .42
Don 91 51 11 51 62 .74 .56
E r ic a 22 50 78 50 31 .36 .40
Fay 23 51 79 51 30 .74 .39

( S i g n i f i c a n t a t  .0 5  l e v e l  o f co n f id e n ce w i th  1 d f = 3 .8 4 )

a = 2 l i s t e n e r s f a i l e d  to  make a judgment

The h y p o t h e s i s .  C e r t a i n t y  o f  judgm ents  i s  independen t o f  th e  ju d g ­

ments o f  th e  r a c e  o f  th e  s p e a k e r  was no t  r e j e c t e d  fo r  7 o f  th e  12 sam ples ,  

(T ab le  7) However, l i s t e n e r s  were more " c e r t a i n "  o f  t h e i r  " w h i te "  

judgm ents th a n  th e y  were o f  t h e i r  " b la c k "  judgm ents  fo r  E r i c ,  Fay, and 

Hank ( 4 , s l i g h t  o r  m o d e ra te ) .  L i s t e n e r s  were more " c e r t a i n "  o f  t h e i r  

" b la c k "  judgm ents  f o r  Cathy a t  b o th  19 and 27 months o f  age ( , s l i g h t ) .

However, w i th  fewer th a n  h a l f  o f  th e  speech  sam ples r e c e iv in g  s i g n i f i c a n t  

c h i - s q u a r e  v a l u e s ,  th e  h y p o th e s i s  was n o t  r e j e c t e d .
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TABLE 7

CHI-SQUARE AND PHI-COEFFICIENT VALUES RESULTING FROM A TEST OF THE HYPOTHESIS; 
CERTAINTY OF JUDGMENTS IS INDEPENDENT OF THE JUDGMENTS OF THE RACE OF THE

SPEAKER.

Judgments o f  th e  L i s t e n e r s  
C e r t a in  U n c e r ta in

Speakers

B lack W hite B la c k White

Aaron (19) 11 22 34 35 1 .7 0
Aaron (27 ) 10 59 5 28 .04
Bob (19) b 17 25 20 38 .16
Bob (27) b 45 6 35 14 3 .4 2
C athy  (19 ) 53 2 42 10 5 .0 6 .22
Cathy (27 ) 38 17 19 28 7 .32 .26
Don (19) a 13 15 23 50 1 .37
Don (27) 57 4 34 7 1 .83
E r ic b 3 35 19 43 5 .84 .24
Fay 5 41 18 38 5 .3 8 .24
Gay a 1 8 11 16 1 .5
Hank b 1 12 11 11 4 .7 5 .37

( S i g n i f i c a n t a t  .05  l e v e l  o f co n f id e n c e w i th  1 d f = 3 .8 4 )

a = 1 l i s t e n e r f a i l e d  t o  make a judgment
b = 2 l i s t e n e r s f a i l e d  t o  make a1 judgment

The h y p o t h e s i s ,  C e r t a in ty  o f  judgm ents  i s  independen t o f  th e  age o f  

th e  s p e a k e r ,  was r e j e c t e d  fo r  two s p e a k e r s  ( ^ m o d e ra te ) ,  and was n o t  

r e j e c t e d  fo r  two s p e a k e r s .  (T ab le  8) A m a jo r i t y  o f  th e  l i s t e n e r s  were 

" u n c e r t a in "  o f  t h e i r  judgm ents o f  Aaron and Don a t  19 m onths, and 

" c e r t a i n "  o f  t h e i r  judgm ents a t  28 m onths. L i s t e n e r s  tended  t o  make th e  

same number o f  " c e r t a i n "  r e s p o n se s  f o r  Bob and Cathy a t  19 and a t  28 months 

o f  age . The h y p o th e s i s  was t e n t a t i v e l y  r e j e c t e d  fo r  two s p eech  sam p le s ,  

and no t  f o r  two.
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TABLE 8

CHI-SQUARE AND PHI-COEFFICIENT VALUES RESULTING FROM A TEST OF THE HYPOTHESIS; 
CERTAINTY OF JUDGMENTS IS INDEPENDENT OF THE AGE OF THE SPEAKER.

19
Age o f  th e  S peaker  

mo. 27 mo.
S peakers

Judgm ents o f  th e  L i s t e n e r s  
C e r t a i n  U n c e r ta in  C e r t a i n  U n c e r ta in

Aaron 33 69 69 33 24.02 .48
Bob b 42 58 51 49 1 .29
Cathy 50 52 55 47 .31
Don a 28 73 61 41 19.93 .44

( S i g n i f i c a n t  a t  ,0 5  l e v e l  o f co n f id e n c e w i th  1 d f  = 3 .8 4 )

a = 1 l i s t e n e r  f a i l e d  t o  make a judgm ent
b = 4 l i s t e n e r s  f a i l e d  t o  make aI judgm ent

Beyond judgm ents  o f  r a c e  and ones o f  c e r t a i n t y ,  th e  l i s t e n e r s  

were a sk e d ;

What in f lu e n c e d  your c h o ic e ?  Grammar______
I n f l e c t i o n s _
Loudness
P i t c h ______
Sounds______
S t r e s s
T im ing
V oice Q u a l i t y ______
Words

The ra n k  o r d e r  in  p r o p o r t i o n s  o f  o c c u r re n c e  o f  t h e s e  n in e  i tem s as  t a l l i e d  

from th e  r e s p o n s e s  o f  t h e  l i s t e n e r s  i s  p r e s e n te d  on T ab le  9. C o lleg e  

l i s t e n e r s  were most in f lu e n c e d  in  t h e i r  judgm ents  by " i n f l e c t i o n s " ,  " v o ic e  

q u a l i t y " ,  " s o u n d s " ,  and " s t r e s s " .  H ig h -sc h o o l  l i s t e n e r s  were most in f lu e n c e d  

by " v o ic e  q u a l i t y " ,  " s t r e s s " ,  " p i t c h " ,  and " i n f l e c t i o n s " .
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TABLE 9

PERCENTAGE OF EACH AVAILABLE CUE INDICATED AS INFLUENCING THE JUDGMENTS BY 
THE LISTENERS OF THE RACE OF A SPEAKER.

O ral Cues

L i s t e n e r s
High School C ollege T o ta l

"B lack"
Judgm ents

"W hite"
o f  th e  L i s t e n e r s  

"B lack"  "W hite"

Voice Q u a l i t y

%

32

%

31

%

19

%

19

%

25
I n f l e c t i o n s 14 13 22 19 17
S t r e s s 20 15 15 9 15
P i tc h 15 21 6 11 13
Sounds 16 19 10
Timing 9 10 8 5 8
Loudness 10 10 5 4 7
Grammar 5 7 3
Words 4 7 2

100 100 100 100 100

I n  summary, h ig h - s c h o o l  and c o l l e g e  l i s t e n e r s  s e l e c t e d  " v o ic e  

q u a l i t y " ,  " i n f l e c t i o n s " ,  " so u n d s " ,  " s t r e s s " ,  and " p i t c h "  as th e  cues 

which most f r e q u e n t l y  in f lu e n c e d  t h e i r  r a c i a l  ju d g m en ts ,  and " t i m i n g " ,  

" lo u d n e s s " ,  "gram m ar", and "words" as  se ldom  in f l u e n c in g  t h e i r  judgm ents .

I n s t r u m e n t a l  A n a ly ses  o f  S e le c te d  F e a tu re s  o f  Frequency and D u ra t io n  

A nalyses  o f  "B lack"  and "White" Speech Samples

T h is  p o r t i o n  o f  C hap te r  IV p r e s e n t s  th e  s t a t i s t i c a l  r e s u l t s  o f  

in s t r u m e n ta l  m easurem ents o f  "w h i te "  and " b la c k "  samples o f  speech .

From th e  r a c i a l - j u d g m e n t  r e s u l t s ,  t h r e e  s p e a k e r s  were i d e n t i f i e d ,  w i th  

s t a t i s t i c a l l y  s i g n i f i c a n t  agreem ent among th e  l i s t e n e r s  w i th  m odera te
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or h ig h  p h i - c o e f f i c i e n t  v a l u e s ,  a s  "w h i te "  and t h r e e  as  " b la c k " .  With no 

c o n s id e r a t i o n  o f  th e  a p p a re n t  ra c e  o r  age o f  th e  s p e a k e r ,  th e s e  th r e e  

"w h i te "  samples and t h r e e  "b lack "  samples were a n a ly z e d  fo r  p o s s ib le  

d i s s i m i l a r i t i e s  in  measurements o f  fundam ental f re q u e n c y ,  d u r a t i o n ,  and 

c o n to u rs  o f  f re q u e n c y .

A nalyses  o f  fundam enta l f req u en cy  a r e  summarized in  two t a b l e s  

(T ab les  10, 1 1 ) ,  o f  d u r a t i o n  (T ab les  12 , 1 3 ) ,  and o f  c o n to u rs  o f  f requency  

(T ab les  14, 1 5 ) .  T a b le s  10 , 12, and 14 in c lu d e  th e  mean measurements o f  

each  f e a t u r e  in  H e r t z ,  s e m i to n e s ,  m i l l i s e c o n d s ,  and a q u a n t iz e d  s c a le  o f

i.» 2.) o r  2  f o r  e ac h  sam ple . T ab les  11, 13, and 15 in c lu d e  th e  mean 

measurements o f  each  f e a t u r e  fo r  th e  th r e e  " w h i te "  s p e a k e r s  and fo r  th e  

t h r e e  " b la c k "  s p e a k e r s ,  a s  g roups . T ab les  11, 13 , and 15 a l s o  in c lu d e  a 

measure o f  th e  d i f f e r e n c e  between th e  " b la c k "  and " w h i te "  sp e a k e rs  fo r  each  

f e a t u r e ,  a r a t i o  o f  t h a t  d i f f e r e n c e ,  and a n o t a t i o n  t h a t  th e  mean m easure­

ment fo r  th e  " b la c k "  sp e a k e rs  was g r e a t e r  (+ ) o r  l e s s  ( - )  th a n  th e  mean 

measurement fo r  th e  " w h i te "  s p e a k e r s .

I t  may be n o ted  in  T ab le  10 t h a t  th e  h i g h e s t  v a lu e  w i th  each  o f  

th e  seven  f e a t u r e s  was o b ta in e d  from a " w h i te "  sam p le ,  th e  lo w es t  from 

a " b la c k "  sam ple . The same d i f f e r e n c e  appea red  in  th e  pooled  means o f  

Tab le  11.



47

TABLE 10

MEANSOF MEASUREMENTS OF FREQUENCY OF INDIVIDUAL SPEECH SAMPLES JUDGED "BLACK"
AND "WHITE".

Measures o f "B lack"  S peakers "W hite" Speakers
F requency 1 2 3 1 2 3

Range (H e r tz ) 133 112 177 135 204 204
Range (S em ito n es ) 31 32 41 38 43 43
Median (H e r tz ) 304 267 312 294 309 336
Mean (H e r tz ) 303 274 312 301 315 352
S ta n d .D e v ia t io n  (H e r tz ) 38 29 46 38 51 59
Rate o f  Change Up * ^ 14 14 14 14 22 18
Rate o f  Change Down 15 12 16 17 18 16

* = H e r tz  p e r  5C1 msec.

TABLE 11

POOLED MEANS OF MEASUREMENTS OF FREQUENCY AND DIFFERENCES OF THE SPEECH
SAMPLES JUDGED "BLACK" AND THOSE JUDGED "WHITE".

M easures o f S peakers D i f fe re n c e
F requency "B lack "  "W hite" M easure B/W R a t io  "'B lack '

Range (H e r tz ) 141 187 46 Hz .75
Range (S em ito n es ) 35 41 6 S - to n e s  .8 5 -
Median (H e r tz ) 294 313 19 Hz .92 -
Mean (H e r tz ) 296 323 27 Hz .92 -
S ta n d .  D e v ia t io n  (H e r tz )1 38 49 11 Hz .78 -
Rate o f  Change ^  * 14 18 4 Hz .78 -
Rate  o f  Change Down * 14 17 3 Hz .82 —

* = H e r tz  p e r  50 msec.

For th e  fo u r  measurements o f  d u r a t i o n ,  a )  l e n g th  o f  an u t t e r a n c e ,  

b )  le n g th  o f  v o i c in g  w i th in  an u t t e r a n c e ,  c )  l e n g t h  o f  u n v o ic in g  w i th in  an 

u t t e r a n c e ,  and d )  a v e ra g e  le n g th  o f  u n v o ic in g  w i t h i n  an u t t e r a n c e ,  the  

s t a t i s t i c a l  m easurem ents  o f  each  " w h i te "  s p e a k e r  were g r e a t e r  th a n  fo r  any 

" b la c k "  s p e a k e r .  (T ab le  12) In  o th e r  w ords ,  th e  "w h i te "  s p e a k e r s '  u t t e r a n c e s



4 8

were lo n g e r ,  t l i e i r  v o ic e d  segm ents  were l o n g e r ,  and t h e i r  i n t e r n a l  pauses  

were lo n g e r  th a n  th o s e  o f  th e  " b la c k "  s p e a k e r s .

I n  c o n t r a s t ,  2) th e  p e rc e n ta g e  o f  each  u t t e r a n c e  w hich was v o ic e d ,

b )  the  mean l e n g t h  o f  each  v o ic e d  segm ent, and c )  th e  mean l e n g th  o f  each  

s y l l a b l e  were g r e a t e r  fo r  th e  " b la c k "  sp e a k e rs  th a n  fo r  th e  " w h i t e " , 

S u b j e c t i v e l y  the  " w h i te "  sam ples seemed t o  th e  e x p e r im e n te r  to  be s h o r t ,  

choppy u t t e r a n c e s  w i th  lo n g e r  i n t e r n a l  pauses  th a n  th e  " b la c k "  sam ples which 

c o n ta in e d  lo n g e r  v o ic e d  segm ents  w i th  minimal i n t e r n a l  p a u s e s .

TABLE 12

MEANS OF MEASUREMENTS OF DURATION OF INDIVIDUAL SPEECH SAMPLES JUDGED "BLACK"
AND "WHITE".

M crcures o f " B lac k "  Speakers "W hite" S peakers
D u ra t io n 1 2 3 1 2 3

T o ta l  ( s e c o n d s ) 1 .4 1 .7 1 .8 2 .3 2 .8 2 .6
T o ta l  v o ic e d  ( s e c o n d s ) 1 .1 1 .4 1 .5 1 .7 1 .7 1 .6
T o ta l  u nvo iced  ( s e c o n d s ) .3 .2 .5 .6 1 .1 1.
P e rc e n ta g e  v o ic e d 75 83 83 72 60 60
Av. v o ic ed  s e g .  (m s e c . ) 372 596 784 465 499 398
Av. unvoiced  s e g . ( m s e c . ) 169 174 192 185 395 300
A v .s y l l a b l e  le n g th (m s e c .)  260 407 351 237 399 131

TABLE 13

POOLED MEANS OF MEASUREMENTS OF DURATION AND DIFFERENCE OF SPEECH SAMPLES
JUDGED "BLACK" AND THOSE JUDGED "WHITE".

M easures o f S peakers ' D i f f e r e n c e
D u ra t io n "B lack"  "White" Measure B/W R a t io  "B lack"

T o ta l  ( s e c o n d s ) 1 .6 2 .6 1 s e c . .62
T o ta l  v o ic e d  ( s e c o n d s ) 1 .6 1 .7 .4  s e c . .94 -

T o ta l  unvo iced  ( s e c o n d s ) .3 .9 .6  s e c . .33 -

P erc e n ta g e  v o ic e d 80 64 16 1 .25 +
Av. vo iced  s e g .  (m s e c . ) 584 454 130 msec. 1 .22 +
Av. unvoiced  s e g . ( m s e c . ) 178 293 115 msec. .62 -

A v .s y l l a b l e  le n g th (m s e c .)  339 256 83 msec. 1 .32 +
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In  m easurem ents  o f  th e  c o n to u rs  o f  f re q u e n c y  th e  f i n a l  i n f l e c t i o n  o f  

th e  "w h i te "  s p e a k e r s  tended  to  low er t h e i r  f re q u e n c y  more o f t e n  than  the  

" b la c k "  s p e a k e r s ,  who r a i s e d  t h e i r  p i t c h  a s  o f t e n  as  th e y  low ered  i t .  

(T ab les  14 and 15) I n i t i a l  v o ic e d  segm ents  o f  th e  "w h i te "  s p e a k e rs  

in v o lv ed  more p o ly p h a s ic  seg m en ts ,  and began  more f r e q u e n t ly  w i th  an upward 

i n f l e c t i o n  th a n  d id  th o s e  o f  " b la c k "  s p e a k e r s .  The co m p lex ity  o f  th e  f i n a l  

u t t e r a n c e s  o f  " b la c k "  and " w h i te "  sp e a k e rs  d id  n o t  d i f f e r .

TABLE 14

MEANS OF MEASUREMENTS OF CONTOURS OF FREQUENCY OF INDIVIDUAL SPEECH SAMPLES
JUDGED "BLACK" AND "WHITE".

M easures o f  C on tou rs  
o f  F requency

"B lack"  S p eak ers  
1 2  3

"W hite"  Speakers  
1 2  3

I n i t i a l  u n i t  c o m p le x i ty  2. 
F in a l  u n i t  c o m p le x i ty  2.

I n i t i a l  i n f l e c t i o n  
F in a l  i n f l e c t i o n

2 . 6
2.1

2 . 2
2 .5

1 .5  
1 .7

2 . 2
1 .7

1 .7  
2 .3

2 . 6
1 .4

1. 2
3.

3 .
2 .

1 .5
2 .5

1 .5
2 .5

2 .
2 .5

TABLE 15

POOLED MEANS OF CONTOURS OF FREQUENCY AND DIFFERENCE MEASUREMENTS OF THE 
SPEECH SAMPLES JUDGED "BLACK" AND THOSE JUDGED "WHITE".

M easures o f  C on tours  
o f  F requency

Speakers  
"B lack"  "W hite" Measure

D i f f e r e n c e  
B/W R a t io "B lack"

I n i t i a l  U n i t  c o m p le x i ty 2 .1 2 .4 .3 .88
F in a l  u n i t  c o m p le x i ty 2 .1 2. .1 1 .05 +

I n i t i a l  i n f l e c t i o n 1 .9 1 .6 .3 1 .19 +
F in a l  i n f l e c t i o n 2. 2 .7 .7 .74 -
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A nalyses  o f  Nine M onthly Speech Samples o f  Four B lack  S peakers

T his  s e c t i o n  o f  C h ap te r  IV in c lu d e s  th e  r e s u l t s  o f  th e  t e s t s  f o r  a 

t r e n d  in  th e  fundam enta l f re q u e n c y ,  d u r a t i o n ,  and c o n to u rs  o f  f requency  o f  

th e  fo u r  b la c k  c h i l d r e n  from t h e i r  1 9 th  th ro u g h  t h e i r  27 th  months. The 

h y p o th e s is  under t e s t  w as . The f u n c t io n  i s  no t  l i n e a r  f o r  th e  f e a t u r e  under 

t e s t .  The co m p ara tiv e  s t a t i s t i c a l  t e s t  r e s u l t s  fo r  each  f e a t u r e  and fo r  

each  c h i ld  a re  p r e s e n te d  in  T ab les  16 , 17, and 18 in  mean v a l u e s ,  c o r r e l a t i o n s ,  

and ^ - v a l u e s .

A n a ly s is  o f  e ac h  measurement o f  f re q u e n c y  showed no s i g n i f i c a n t  

change over th e  n in e  months fo r  any o f  th e  fo u r  c h i l d r e n .  (T ab le  16) The 

v a lu e s  o f  f req u en cy  fo r  A aron , a " w h i te "  s p e a k e r  a t  27 m onths, were no 

h ig h e r  th a n  th o s e  o f  th e  o th e r  b la c k  s p e a k e r s  in  a l l  i n s t a n c e s .

F ive  o f  th e  sev e n  measurements o f  d u r a t i o n  showed no s i g n i f i c a n t  

changes from 19 to  27 months fo r  any c h i l d .  (T ab le  17) However, a l l  fou r  

b la c k  s p e a k e rs  te n d ed  t o  d e c r e a s e  th e  l e n g th  o f  t h e i r  pauses  w i th in  an 

u t t e r a n c e ,  one s p e a k e r ,  s i g n i f i c a n t l y .  A aron , a " w h i te "  sp e a k e r  a t  28 

m onths, d e c re a se d  th e  d u r a t i o n  o f  h i s  pauses  l e s s  th a n  any o th e r  b la c k  

s p e a k e r ,  had th e  s h o r t e s t  mean d u r a t i o n  o f  s y l l a b l e s  and s i g n i f i c a n t l y  

d e c re a s e d  t h i s  l e n g th .

Two o f  th e  fo u r  measurements o f  c o n to u rs  o f  f re q u e n c y ,  th o s e  o f  

f in a l - s e g m e n t  c o m p le x i ty  and d i r e c t i o n  o f  i n i t i a l  i n f l e c t i o n s ,  showed no 

s i g n i f i c a n t  change . (T ab le  18) I n  th e  i n s t a n c e  o f  th e  co m p lex ity  o f  th e  

segments t h e r e  was a d e c r e a s e  in  co m p le x i ty  in  6 o f  th e  8 pooled  i n i t i a l  and 

f i n a l  segm ents .  However, o n ly  one o f  t h e s e ,  th e  i n i t i a l  v o ic ed  segment o f  

C athy , was s t a t i s t i c a l l y  s i g n i f i c a n t .  A aron , a "w h i te "  s u b je c t  in c re a s e d  

th e  co m p lex ity  o f  h i s  i n i t i a l  v o ic ed  segm ent;  however, t h i s  was below  th e
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TABLE 16

MEASURES OF REGRESSION FOR A NINE-MONTH PERIOD WITH FOUR BLACK SPEAKERS: 
MEAN OF MEASUREMENTS OF FREQUENCY, CORRELATIONS WITH MONTHS, Jt-VALUES FOR

REGRESSIONS.

Frequency M easures Mean £ £ S ig n i f i c a n c e

Range-H ertz
Aaron 173 .14 .39 -

Bob 146 .04 - .1 0 -

Cathy 177 .12 .32 -

Don 140 .44 1.31 -
Range-Sem itones

Aaron 39 .13 .36 -
Bob 35 .20 - .3 3 -

Cathy 40 .22 .59 -
Don 35 .32 .90 -

M edian-H ertz
Aaron 283 .04 .10 -

Bob 295 .11 - .3 0 -
Cathy 290 .31 - .8 8 -

Don 299 .28 .77 -
M ean-Hertz

Aaron 285 .04 .10 -
Bob 299 .18 - .4 9 -
Cathy 296 .17 - .4 6 -
Don 315 .03 .09 -

S tan  D e v ia t io n -H e r tz
Aaron 43 .21 .58 -
Bob 40 .19 - .3 2 -
Cathy 46 .11 .30 -
Don 38 .20 .54 -

Rate o f  Change Up-Hertz
Aaron 21 .05 .14 -
Bob 17 .12 .33 -
Cathy 21 .07 - .1 8 -

Don 18 .17 .46 -
Rate o f  Change Down-Hertz

Aaron 22 .04 - .1 0 -
Bob 16 .34 .97 -
Cathy 20 .02 .05 -

Don 16 .35 -1 . -

S ig n i f i c a n c e  a t  .05  l e v e l o f c o n f id e n c e w ith 8 d f ,  t  = 2.31 ,
S i g n i f i c a n c e  a t  .05  l e v e l of co n f id e n c e w ith 7 d f ,  £  = .67

Mean rep r e se n ts  the arithem ic mean o f  the sample o b serv a t io n s .

£  is  a c o e f f i c i e n t  o f  the c o r r e la t io n  o f  the dependent ( frequency) and the  
independent ( t im e)  v a r ia b le s .

t  i s  a s t a t i s t i c  fo r  th e  n u l l  h y p o th e s i s  t h a t  th e  r e g r e s s io n  s lo p e
eq u a ls  z e ro .  A p lu s  or minus s ig n  i n d i c a t e s  th e  d i r e c t i o n  o f  th e
r e g r e s s io n  l i n e .
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TABLE 17

MEASURES OF REGRESSION FOR A NINE-MONTH PERIOD WITH FOUR BLACK SPEAKERS; 
MEAN OF MEASUREMENTS OF DURATIMl, CORRELATIONS WITH MONTHS, -VALUES FOR

REGRESSIONS.

D u ra t io n  Measures (m sec .) Mean £ t S ig n i f i c a n c e

T o ta l  U t te ra n c e  L ength
Aaron 1857 .31 .88 -
Bob 1682 .35 .98 -
Cathy 1716 .16 .42 -
Don 1914 .14 - .3 6 -

T o ta l  Voiced L ength
Aaron 1430 .37 1 .06 -
Bob 1351 .30 - .8 4 -
Cathy 1401 .12 .32 -
Don 1475 .11 - .3 0 -

% Voiced
Aaron 77 .06 .17 -
Bob 80 .16 .42 -
Cathy 82 .06 - .1 6 -
Don 80 .34 .97 -

Mean Voice U n it
Aaron 552 .23 .63 -
Bob 716 .36 1.03 -
Cathy 542 .50 -1 .5 1 -
Don 699 .30 .84 -

T o ta l  Unvoiced Length
Aaron 468 .18 .48 -
Bob 341 .24 . 65 -
Cathy 365 .27 . 75 -
Don 494 .08 .21 -

Mean Unvoiced U nit
Aaron 194 .18 - .48 -
Bob 226 .55 -1 .7 3 -
Cathy 168 .55 -1 .7 5 -
Don 251 . 78 -3 .3 1 +

Mean Length  o f  S y l l a b l e
Aaron 264 .70 -2 .5 9 +
Bob 422 .58 -1 .8 9 -
Cathy 323 .52 -1 .6 3 -
Don 384 .50 -1 .5 2 -

S ig n i f i c a n c e  a t  .05  l e v e l o f co n f id e n ce w ith 8 d f ,  t  = 2 .3 1 ,
S ig n i f i c a n c e  a t  .05  l e v e l o f co n f id en ce w ith 7 d f ,  7  = .67

Mean r e p r e s e n t s  th e  a r i t h m e t i c  mean o f  th e  sample o b s e r v a t i o n s .

r  i s  a c o e f f i c i e n t  o f  th e  c o r r e l a t i o n  o f  th e  dependen t ( d u r a t i o n )  and 
th e  independen t ( t im e )  v a r i a b l e s .

^  i s  a s t a t i s t i c  fo r  th e  n u l l  h y p o th e s i s  t h a t  th e  r e g r e s s io n  s lo p e
e q u a ls  z e ro .  A p lu s  o r  minus s ig n  i n d i c a t e s  th e  d i r e c t i o n  o f  the
r e g r e s s io n  l i n e .
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le v e l  o f  s i g n i f i c a n c e .  On th e  f i n a l  i n f l e c t i o n s  A aron , th e  " w h i te "  

s p e a k e r ,  showed a s i g n i f i c a n t  t r e n d  tow ard a c o n s i s t e n t  downward i n f l e c t i o n  

by h i s  27 th  month. A l l  o f  A a ro n 's  u t t e r a n c e s  in  t h r e e  o f  th e  l a s t  f iv e  

months ended w ith  a downward i n f l e c t i o n .  None o f  th e  o th e r  t h r e e  sp e a k e rs  

ended a l l  o f  h i s  u t t e r a n c e s  o f  any month w ith  a downward i n f l e c t i o n .

TABLE 18

MEASURES OF REGRESSION FOR A NINE-MONTH PERIOD WITH FOUR BLACK SPEAKERS; 
MEAN MEASUREMENTS OF CONTOURS OF FREQUENCY, CORRELATIONS WITH MONTHS, t -

VALUES FOR REGRESSIONS.

Frequency  Contour Measures Mean £ _t S i g n i f i c a n c e

I n i t i a l  u n i t  com p lex ity
Aaron 2 .4 .63 2.1 -

Bob 2 .4 .13 - .3 5 -
Cathy 2. .75 -3 .0 1 +
Don 2 .4 .08 .22 -

F in a l  u n i t  com p lex ity
Aaron 2. .56 -1 .7 9 -
Bob 2 .3 .62 -2 .1 -

Cathy 2 .0 .15 - .4 0 -
Don 2 ,4 .42 -1 .2 3 -

I n i t i a l  i n f l e c t i o n
Aaron 1 .59 .16 .42 -

Bob 1 .9 .29 .79 -
Cathy 1 .67 .58 1 .87 -
Don 1 .4 .10 .26 -

F in a l  i n f l e c t i o n
Aaron 2 .4 .72 2 .77 +
Bob 2 .3 .05 .13 -

Cathy 2. .34 .96 -
Don 2 .2 .19 .51 -

S i g n i f i c a n c e  a t  .05  l e v e l  o f co n f id e n c e w ith 8 d f ,  t  = 2 .3 1 ,
S ig n i f i c a n c e  a t  .05  l e v e l  o f co n f id e n c e w ith 7 d f ,  r  = .67

Mean r e p r e s e n t s  the  a r i t h e m e t i c  mean o f  the  sample o b s e r v a t i o n s .
r  i s  a c o e f f i c i e n t  o f  th e  c o r r e l a t i o n  o f  th e  dependen t ( c o n to u r s  o f  
f req u e n c y )  and th e  in d e p e n d e n t  ( t im e )  v a r i a b l e s .

t  i s  a s t a t i s t i c  fo r  th e  n u l l  h y p o th e s i s  t h a t  th e  r e g r e s s i o n  s lo p e
e q u a ls  z e ro .  A p lu s  o r  minus s ig n  i n d i c a t e s  th e  d i r e c t i o n  o f  th e
r e g r e s s i o n  l i n e .
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Summary o f  R e s u l t s

I n  t e s t i n g  th e  h y p o th e se s  th ro u g h  a n a ly s e s  o f  th e  judgm ents  o f  th e  

l i s t e n e r s ,  t h r e e  o f  th e  seven  h y p o th e se s  were r e j e c t e d  f o r  a m a jo r i t y  o f  

th e  speech  sam p les .  The judgm ents  o f  th e  l i s t e n e r s  were n o t  in d e p en d en t 

o f  th e  age o f  th e  s p e a k e r .  They made d i f f e r e n t  judgm ents  o f  th e  same 

sp e a k e r  a t  19 months from th e  ones a t  27 months. A ls o ,  ag reem en t among 

l i s t e n e r s  in  r a c i a l  judgm ents  o f  th e  19 - and 27-month o ld  s p e a k e r s  was 

above th e  l e v e l  o f  chance . T h is  ag reem en t was g r e a t e r  a t  27 months. These 

r e s u l t s ,  based  on c h i - s q u a r e  t r e a tm e n t s  o f  t h e  d a t a ,  when ex ten d ed  to  p h i-  

c o e f f i c i e n t s ,  showed t h a t  a t  19 months 4 ou t o f  5 s p e a k e r s  y i e ld e d  v a lu e s  

o f  s l i g h t  or no c o r r e l a t i o n ;  w h i le  a t  27 months 4 o u t  o f  5 s p e a k e r s  y ie ld e d  

v a lu e s  o f  m odera te  o r  h ig h  c o r r e l a t i o n .  For 2 o f  th e  4 b la c k  s p e a k e r s  the 

l i s t e n e r s  were " c e r t a i n "  o f  th e  27-month judgm ents  and " u n c e r t a i n "  o f  

t h e i r  19-month jud g m en ts .  B o th  h ig h - s c h o o l  and c o l l e g e  l i s t e n e r s  s e l e c t e d  

" v o ic e  q u a l i t y " ,  " i n f l e c t i o n s " ,  " s o u n d s " ,  " s t r e s s " ,  and " p i t c h "  r e s p e c t i v e l y  

as  th e  a c o u s t i c  cues  w hich most f r e q u e n t l y  in f lu e n c e d  t h e i r  judgm ents  o f  the  

ra c e  o f  a sp e a k e r .

A l l  measurem ents o f  th e  mean f re q u e n c y  o f  th e  fundam enta l fo r  th e  

" w h i te "  s p e a k e r s  were h ig h e r  th a n  th o s e  fo r  th e  " b la c k "  s p e a k e r s .  In  

d u r a t i o n  the  " w h i te "  sp e a k e r s  used  lo n g e r  u t t e r a n c e s  and lo n g e r  i n t e r n a l  

pauses  th a n  th e  " b la c k "  o n es .  The " b la c k "  s p e a k e r s  used  h ig h e r  p e rc e n ta g e s  

o f  v o i c in g  w i th i n  an  u t t e r a n c e  and lo n g e r  s y l l a b l e s  th a n  the  " w h i te "  ones. 

W ith c o n to u rs  o f  f r e q u e n c y ,  th e  " w h i te "  sp e a k e r s  showed more complex i n i t i a l  

v o ic e d  u n i t s  and more r i s i n g  i n i t i a l  i n f l e c t i o n s  and f a l l i n g  f i n a l  

i n f l e c t i o n s  th a n  th e  " b la c k "  s p e a k e r s .

A h y p o t h e s i s .  No l i n e a r  r e g r e s s i o n  l i n e  can  be draw n, was no t
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r e j e c t e d  f o r  any f e a t u r e  o f  th e  fundam enta l f req u en cy  fo r  th e  fou r s p e a k e rs  

" o v e r  t im e " .  A lthough th e r e  were s t a t i s t i c a l l y  s i g n i f i c a n t  t r e n d s  among 

th e  a n a ly s e s  o f  d u r a t i o n  and c o n to u rs  o f  f re q u e n c y ,  c a u t io n  p re c lu d e s  

i n t e r p r e t i n g  them as  " r e j e c t i o n s " .  The t r e n d s  were e v id e n t  w ith  in d i v id u a l  

c h i l d r e n ,  n o t  a group . In  m easures o f  d u r a t i o n ,  a l l  o f  th e  b la c k  sp e a k e rs  

tended  to  d e c r e a s e  th e  le n g th  o f  t h e i r  pauses  w i th i n  an  u t t e r a n c e ,  one 

s p e a k e r  d o in g  so  s i g n i f i c a n t l y .  A aron , a " w h i te "  s p e a k e r ,  d e c re a se d  th e  

l e n g th  o f  h i s  s y l l a b l e s  s i g n i f i c a n t l y .  A m a j o r i t y  o f  th e  m easures o f  

c o n to u rs  o f  fundam ental f req u en cy  d e c re a s e d  in  co m p lex ity  " o v e r  tim e"  in  

th e  i n i t i a l  and f i n a l  u n i t s  o f  an u t t e r a n c e  t r e a t e d  to g e t h e r .  One c h i ld  

showed a s i g n i f i c a n t  d e c re a s e  in  t h e  c o m p le x i ty  o f  h e r  i n i t i a l  v o ic ed  

segm ents .  A s i g n i f i c a n t  change in  th e  d i r e c t i o n  o f  th e  f i n a l  i n f l e c t i o n  

o f  an u t t e r a n c e  "o v e r  tim e" o c c u r re d  in  th e  sp eech  sam ples o f  Aaron, a 

" w h i te "  s p e a k e r .  He showed an i n c r e a s i n g  te n d e n c y  to  low er h i s  v o ice  a t  

th e  end o f  an  u t t e r a n c e ,  as  i n d i c a t e d  by h i s  c o n to u r  o f  f r e q u e n c ie s .



CHAPTER V

SUMMARY AND CONCLUSIONS

Summary

The purpose  o f  th e  s tu d y  under d i s c u s s i o n  was to  expand the  i n f o r ­

m ation  a v a i l a b l e  on s e l e c t e d  p ro so d ic  f e a t u r e s  o f  speech  which may d i f f e r  

among s o c i a l  d i a l e c t s ,  s p e c i f i c a l l y  b la c k  and s ta n d a rd  w h ite  E n g l i s h  d i a l e c t s  

o f  c h i l d r e n  in  C e n t ra l  O hio. One hundred two p e rs o n s  l i s t e n e d  t o  12 speech  

sam ples o f  b la c k  or w h ite  c h i l d r e n  a t  19 or 27 months o f  ag e .  The 

l i s t e n e r s  judged  w hether each speech  sample was t h a t  o f  a " b la c k "  sp eak e r  

o r  o f  a "w h i te "  s p e a k e r .  The r e s u l t s  o f  th e s e  Judgments were t e s t e d  w ith  

c h i - s q u a r e  t e s t s  o f  independence  o r  goodness o f  f i t .

S e le c te d  m easures o f  fundam ental f re q u e n c y ,  d u r a t i o n ,  and cu iLours  

o f  fundam ental f req u en cy  were a l s o  o b ta in e d .  Two a n a ly s e s  were made o f  the 

m easu res ; a )  " b la c k "  sp eech  samples were compared w i th  " w h i te "  sam ples ,  

and b )  m onthly  speech  sam ples o f  the  fou r  b la c k  c h i l d r e n  were an a ly zed  for 

l i n e a r i t y  o f  r e g r e s s i o n  over n in e  months.

C onclusions

The fo l lo w in g  c o n c lu s io n s  were in d i c a t e d  from the  judgm ents  o f  die 

1 i s t e n e r s  :

1. The age o f  the s p e a k e r  in f lu e n c e d  th e  judgm ents  o f  the  l i s t e n e r s .

ra
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2. Judgments o f  th e  ra c e  o f  th e  19- and th e  27-month o ld  s p e a k e r s  o c c u r re d  

w ith  a deg ree  o f  consensus  above th e  l e v e l  o f  chance. T h is  agreem ent was 

g r e a t e r  a t  27 months th a n  a t  19 months.

3. The l i s t e n e r s  were more " c e r t a i n "  o f  t h e i r  judgm ents  o f  samples 

r e p r e s e n t i n g  s p e a k e rs  o f  27 months th a n  ones r e p r e s e n t i n g  sp e a k e rs  o f  

19 months.

Changes appeared  to  ta k e  p la c e  in  th e  speech  o f  th e  c h i l d r e n  between 19 

and 27 months which a f f e c t e d  th e  Judgm ents ,  th e  agreem ent among l i s t e n e r s ,  

and th e  c e r t a i n t y  o f  th e  l i s t e n e r s  in  making t h e i r  judgm en ts .  T h is  i s  in  

k eep in g  w i th  p r i o r  r e p o r t s  t h a t  changes o ccu r  in  c h i l d r e n ' s  sp eech  a t  t h i s  

age .  P resum ably  a t  t h i s  age speech  becomes more l i k e  th e  sp eech  o f  th e  

a d u l t  models th a n  i t  was e a r l i e r .  The c o n c u r r in g  judgm ents  o f  ra c e  a t  

19 and 27 months s u p p o r ts  a ssu m p tio n s  t h a t  l i s t e n e r s  r e c o g n iz e  a d i f f e r e n c e  

betw een  b la c k  and w h ite  s p e a k e r s  in  th e  U n ite d  S t a t e s .

In  a d d i t i o n  to  th e  judgm ents  o f  r a c e ,  l i s t e n e r s  s e l e c t e d ,  from a 

l i s t  o f  n in e  p o s s i b l e  c u e s ,  " v o ic e  q u a l i t y " , " i n f l e c t i o n s " , " so u n d s " ,

" s t r e s s " , and " p i t c h "  as  th o s e  most f r e q u e n t ly  i n f l u e n c in g  t h e i r  judgm ents 

o f  th e  ra c e  o f  a s p e a k e r .  "Voice q u a l i t y " ,  s e l e c t e d  most f r e q u e n t l y ,  

" s o u n d s " ,  and " s t r e s s " - -  t o  th e  e x t e n t  t h a t  th e  l a t t e r  in v o lv e s  sound 

p r e s s u r e - - w e r e  n o t  measured. The s tu d y  o f  th e s e  t o p i c s  sh o u ld  be a 

g o a l  o f  th e  f u t u r e .  The i n v e s t i g a t i o n  under c o n s id e r a t i o n  was focused  

on i d e n t i f y i n g  d i s t i n c t i o n s  a t t r i b u t a b l e  t o  fundam ental f r e q u e n c y ,  d u r a t i o n ,  

and c o n to u rs  o f  f requency .

P h y s ic a l  measurements w ere made o f  s i x  f e a t u r e s  o f  fundam ental 

f re q u e n c y ,  seven  o f  d u r a t i o n ,  and fou r  o f  c o n to u rs  o f  fundam ental f req u en cy .  

When th e  d a ta  r e p r e s e n t i n g  th e  " b la c k "  sp e a k e rs  were compared w ith  th o se  

r e p r e s e n t i n g  " w h i te "  s p e a k e r s ,  th e  r e s u l t s  i n d i c a t e d  t h a t :
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1. "W hite" sp eech  sam ples had h ig h e r  mean fundam enta l f r e q u e n c ie s  th an

d id  " b la c k "  sp eech  sam p les .

2. "W hite" u t t e r a n c e s  were lo n g e r  and th e  l e n g th  o f  v o i c in g  p e r  u t t e r a n c e

was lo n g e r  than  th o s e  o f  " b la c k "  u t t e r a n c e s .

3. "W hite" u t t e r a n c e s  had lo n g e r  pauses  th a n  " b la c k "  u t t e r a n c e s .

4 .  "B lack"  v o ic e d  segm ents  were lo n g e r  and th e  p e rc e n ta g e  o f  v o i c in g  

w i th i n  an u t t e r a n c e  was lo n g e r  than  in  th e  c a se  o f  " w h i te "  segm ents .

5. "B lack"  s y l l a b l e s  were lo n g e r  th a n  "w h i te "  s y l l a b l e s .

6. "W hite" u t t e r a n c e s  showed a co n to u r  o f  fundam enta l f req u en cy  which 

became low er on th e  f i n a l  i n f l e c t i o n  th a n  d id  th o s e  o f  " b la c k "  u t t e r a n c e s .

When p h y s ic a l  m easures  o f  th e  n in e  m onth ly  sam ples  o f  th e  b la c k  

s p e a k e r s  were a n a ly z e d ,  th e  r e s u l t s  showed;

1. No s i g n i f i c a n t  outcome in  th e  in s ta n c e  o f  any m easure o f  fundam enta l

f re q u e n c y  fo r  any c h i l d .

2. Each b l a c k  s p e a k e r  d e c re a s e d  th e  l e n g th  o f  h i s  pauses  "o v er  t im e " .  One 

d e c re a s e d  t h i s  l e n g t h  s i g n i f i c a n t l y ,

3. Each b la c k  s p e a k e r  d e c re a s e d  th e  l e n g th  o f  h i s  s y l l a b l e s  " o v e r  t im e" ,  

A aron , judged  t o  be " w h i t e " ,  d e c re a se d  t h i s  l e n g t h  s i g n i f i c a n t l y .

4 .  One s u b j e c t  s i g n i f i c a n t l y  d e c re a se d  th e  " c o m p le x i ty "  o f  h e r  i n i t i a l  

v o ic ed  segm ents in  an u t t e r a n c e .

5. A aron , judged  to  be " w h i t e " ,  showed a s i g n i f i c a n t  t r e n d  tow ard  lo w e r in g  

th e  f req u en cy  o f  h i s  f i n a l  i n f l e c t i o n  in  an u t t e r a n c e .

I f  A a ro n 's  sp eech  i s  c o n s id e re d  s i m i l a r  t o  t h a t  o f  th e  s ta n d a r d  

w h ite  s p e a k e r s ,  th e  r e s u l t s  o f  th e  a n a ly s e s  o f  th e  b la c k  and o f  th e  " b la c k "  

and "w h i te "  speech  sam ples le d  t o  f iv e  c o n c lu s io n s ;

1. White u t t e r a n c e s  a r e  lo n g e r  th a n  b la c k  u t t e r a n c e s .

2. B la ck  s p e a k e rs  v o c a l i z e  lo n g e r  p r o p o r t i o n a t e l y  w i th i n  an u t t e r a n c e
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and have b r i e f e r  pauses  th a n  w h ite  s p e a k e r s .

3. W hite sp e a k e rs  u t t e r  s h o r t e r  s y l l a b l e s  th a n  b la c k  s p e a k e r s .

4 .  W hite s p e a k e rs  show g r e a t e r  co m p le x i ty  in  th e  i n i t i a l  v o iced  segment 

o f  an  u t t e r a n c e  th an  b l a c k  s p e a k e r s .

5. W hite sp e a k e rs  low er t h e i r  fundam enta l f r e q u e n c ie s  a t  th e  end o f  an 

u t t e r a n c e  more o f t e n  than  b l a c k  s p e a k e r s .

These c o n c lu s io n s  a g re e  w i th  th e  l i t e r a t u r e  c i t e d  in  C hap ter  I I  i d e n t i f y i n g

d u r a t i o n  and co n to u rs  o f  fundam enta l f re q u e n c y  as  p r im ary  p a ra m e te rs  o f

p r o s o d ic  f e a t u r e s .

I n  th e  s tu d y  under c o n s i d e r a t i o n  s e v e r a l  p o s s i b le  p ro s o d ic  f e a t u r e s

w ere i d e n t i f i e d  which may v a ry  fo r  s o c i a l  d i a l e c t s .  A lthough t h e r e  were 

s t a t i s t i c a l l y  s i g n i f i c a n t  t r e n d s  among th e  a n a ly s e s  o f  d u r a t i o n  and con ­

t o u r s  o f  f re q u e n c y ,  t h e s e  were e v id e n t  i n  i n d i v i d u a l  c h i ld r e n  and n o t  in  

th e  t o t a l  g roup o f  fo u r .  T h e r e f o r e ,  t h e s e  c o n c lu s io n s  a r e  s u g g e s te d  

t e n t a t i v e l y  fo r  f u r t h e r  t e s t i n g  w ith  l a r g e r  sam plings  o f  b l a c k  and w h ite  

s p e a k e r s  o f  v a r io u s  ages  and s o c i o l i n g u i s t i c  d i s t r i b u t i o n s .

The l i m i t a t i o n s  o f  t h i s  s tu d y  a r i s e  from s e v e r a l  f a c t o r s :  a )  fo r

r e a s o n s  o f  p r a c t i c a l i t y  th e  number o f  s p e a k e r s  was sm all  and any g e n e r a l i z a ­

t i o n s  from th e s e  r e s u l t s  must be t e s t e d  f u r t h e r ;  b )  p ro so d ic  f e a t u r e s  o f  

am p li tu d e  and s p e c t r a  were n o t  m easured , a s  th e  r e c o rd in g  p ro c e ss  i n  th e  

n a t u r a l  env ironm ent o f  p la y  p re v e n te d  s u f f i c i e n t l y  c o n t r o l l e d  c o n d i t i o n s ;

c )  f u r t h e r  a n a l y s i s  o f  th e  n in e  m onthly  sp eech  samples o f  th e  fo u r  b la c k  

c h i l d r e n  t o  d e te rm in e  i f  Aaron was more l i k e  h im s e l f  from month 19 th ro u g h  

27 th a n  he was l i k e  Bob, C a th y ,  or Don a t  any one month would be d e s i r a b l e ;

d )  s e v e r a l  i n c o n g r u i t i e s  i n  th e  d a ta  need t o  be i d e n t i f i e d  and t e s t e d  f u r th e r .  

For exam ple , A aron, a b l a c k  s p e a k e r ,  was ju d g e d  "w h ite"  by  th e  l i s t e n e r s

a t  28 months. E x p la n a t io n s  f o r  t h i s  may l i e  i n  h i s  s o c i o l i n g u i s t i c  home
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en v iro n m en t .  His g ran d m o th er ,  m a t r i a r c h  o f  th e  home and f r e q u e n t  baby 

s i t t e r ,  was w h i t e ;  u n c l e s ,  a u n t s ,  and c o u s in s ,  who s ta y e d  a t  th e  g ra n d ­

m o th e r 's  home fo r  weeks a t  a t im e ,  were c o l l e g e  s tu d e n t s  o r  p r o f e s s i o n a l  

p e r s o n s .  A d le r  and o th e r s  have s t a t e d  t h a t  s o c i a l  c l a s s  d i f f e r e n c e s ,  

in f lu e n c e d  by o c c u p a t io n ,  e d u c a t io n ,  and income, have p r im a ry  e f f e c t s  on 

l i n g u i s t i c  p a t t e r n s  and th u s  may ta k e  p rece d en ce  over  ones o f  r a c i a l  

d i a l e c t .  The e x p e r im e n te r  has no e x p l a n a t i o n  fo r  a second  and a t h i r d  

i n c o n g r u i t y ,  th e  f a c t  t h a t  Bob and Don were e r r o n e o u s ly  i d e n t i f i e d  as 

" w h i te "  a t  19 m onths, nor t h a t  C a th y ,  judged  " b la c k "  a t  19 m onths,  was 

n o t  judged  " b la c k "  by a s i g n i f i c a n t  m arg in  a t  27 months.

A d le r ,  " S o c ia l  C la ss  B ases  o f  L anguage ,"  6.
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