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CHAPTER I

INTRODUCTION

The a u to m a tic  c o n t r o l  sy stem  d e s c r ib e d  by F a irb a n k s  

(195*0 and  Mysak (1966) a s  n e c e s s a r y  f o r  an a d e q u a te  

human sp e ec h  o u tp u t  u t i l i z e s  s e v e r a l  m o n ito r in g  o r  fe e d b a c k  

s y s te m s . A u d ito ry  s e n s o r s  m o n i to r  bone and a i r  c o n d u c te d  

fe e d b a c k  o f  th e  a c o u s t ic  s ig n a l ,  w h ile  k i n e s t h e t i c  and 

t a c t u a l  s e n s o r s  m o n ito r  th e  m ovem ents and  c o n ta c t s  o f  th e  

sp ee ch  m echan ism s.

Van R ip e r  and  I rw in  (1958) b e l i e v e  t h a t  in  th e  b e g in ­

n in g  s ta g e s  o f  sp eech  d e v e lo p m en t, i n f a n t s  depend p r im a r i l y  

on a u d i to r y  fe e d b ac k  to  m o n ito r  th e  a c c u ra c y  o f  t h e i r  

sp eech  o u tp u t .  As u t t e r a n c e s  a r e  r e p e a te d ,  how ever, 

c e r t a i n  k i n e s t h e t i c  and  t a c t u a l  cu es  become a s s o c i a t e d  w ith  

th e  a u d i to r y  c u e s . E v e n tu a l ly  th e  k i n e s t h e t i c  and  t a c t u a l  

c u es  assum e th e  dom inan t r o l e .

McDonald ( 1968) s p e c u la te s  t h a t  d e f e c t iv e  a r t i c u l a ­

t i o n  i s  th e  r e s u l t  o f  d e f e c t iv e  a c t i v a t i o n  o r  m o n i to r in g ,  

o r  o f  an  im p ro p e r ly  c o n t r o l l e d  a u d ib le  m ovem ent. The 

r e l a t i o n s h i p s ,  how ever, b e tw een  a d e q u a te  feed b ack  and  v e r b a l  

o u tp u t  and  betw een  in a d e q u a te  fe e d b a c k  and  v e rb a l  o u tp u t  

a r e  im p e r f e c t ly  u n d e r s to o d .

The i n t e r a c t i o n  and  m u tu a l ly  su p p le m e n ta ry  n a tu r e  o f  

th e  fe e d b a c k  c h a n n e ls  have c o n t r ib u t e d  to  c e r t a i n  d i f f i -

1
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c u l t i e s  In  th e  I n t e r p r e t a t i o n  o f  many p re v io u s  s tu d i e s .

I t  i s  e x tre m e ly  d i f f i c u l t  to  s tu d y  one c h a n n e l i n  I s o l a t i o n ,  

f o r  exam ple , w i th o u t  th e  p o s s i b i l i t y  o f  o t h e r  ch a n n e ls  

in t e r v e n in g .  R esea rch  h a s  n o t  a s  y e t  d i f f e r e n t i a t e d  w here 

t a c t u a l  fe e d b a c k  p h y s ic a l ly  ends and k i n e s t h e t i c  feed b ack  

b e g in s  i n  th e  to n g u e , l i p s ,  p a l a t e ,  c h e e k s , and th e  o th e r  

a r t i c u l a t o r s .  These p ro b lem s have cau sed  c o n fu s io n  and 

d i s t o r t i o n  in  p a s t  r e s e a r c h  and i n t e n s i f y  th e  need  f o r  

a d d i t i o n a l  i n v e s t i g a t i o n .

When th e  a u d i to r y  c h a n n e l i s  d i s r u p te d  by means o f  

a u d i to r y  m ask ing  o r  a u d i to r y  d e la y ,  a  d i s t o r t e d  a i r - b o r n e  

fee d b ac k  s ig n a l  i s  in t ro d u c e d  to  th e  s u b je c t .  When a 

d i s t o r t e d  a u d i to r y  s ig n a l  i s  p r e s e n t  th e  co m p en sato ry  

t a c t u a l  and k i n e s t h e t i c  cu es  o f  th e  a r t i c u l a t o r s  may d i f f e r  

from  th o s e  cu es  p r e s e n t  when th e  a u d i to r y  s ig n a l  i s  e lim ­

in a t e d .

R e la te d  S tu d ie s

A ttem p ts  to  a s s e s s  th e  im p o rtan ce  o f  th e  feed b ack  

c h a n n e ls  f o r  m o n ito r in g  o f  sp eech  have in c lu d e d  s tu d ie s  

w hich so u g h t to  o b se rv e  sp eech  b e h a v io r  when some o r  a l l  

o f  th e  fe e d b a c k  h a s  been  im peded in  some f a s h io n .  Feedback 

h a s  been  a l t e r e d  th ro u g h  th e  u se  o f  l o c a l  a n d /o r  to p i c a l  

a n e s t h e t i z a t i o n  o f  th e  o r a l  c a v i ty  and th e  a r t i c u l a t o r s ,  

d e la y e d  o r  m asked a u d i to r y  fe e d b a c k , and some c o m b in a tio n s  

o f  th e  ab o v e .

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



3
McCroskey (1958-59) In v es tig a te d  the e f f e c t  o f d is ­

rupted ta c tu a l and au d ito ry  feedback on progress of speech 

(mean phrase du ra tion  in  seconds), a r t ic u la to ry  accuracy, 

and i n t e l l i g i b i l i t y .  Each of s ix  speakers read th ree  word 

l i s t s  under fo u r experim ental conditions* 1) c o n tro l; 2) 

delayed (0.18 seconds) a ir-b o  m e side  tone; 3) anesthe­

tiz ed  a r t ic u la to r s ;  4) delayed side  tone p lus a n e s th e s ia . 

McCroskey*s a n e s th e tiz a tio n  procedures were described  in  

the follow ing way*

B i l a t e r a l  m a n d ib u la r  b lo c k s  o f  th e  in ­
f e r i o r  a l v e o l a r  n e rv e s  a t  th e  m a n d ib u la r  
fo ram en  w ere p e rfo rm e d . The l i n g u a l  
and b u c c a l  n e rv e s  w ere a n e s th e t iz e d  w ith  
th e  same i n j e c t i o n  a t  d i f f e r e n t  d e p th s  
o f  n e e d le  i n s e r t i o n .  The b u c c a l n e rv e  
i s  l o c a t e d  J u s t  b e n e a th  th e  s u r f a c e  o f  
th e  m ucosa a t  th e  apex  o f  th e  r e t r o -  
m o la r  t r i a n g l e  w h ile  th e  l i n g u a l  n e rv e  
i s  m e d ia l and  a n t e r i o r  to  th e  i n f e r i o r  
a l v e o l a r  a t  th e  l e v e l  o f  th e  m andibu­
l a r  fo ram en . A n e s th e s ia  o f  th e s e  th r e e  
p a i r s  o f  n e rv e s  e l im in a te d  s e n so ry  
in n e r v a t io n  o f  th e  lo w e r  l i p  and ch eek , 
b u c c a l and l i n g u a l  g in g iv a e ,  and th e  
a n t e r i o r  tw o - th i r d s  o f  th e  tongue a s  
w e ll  a s  th e  e n t i r e  a lv e o lu s  and t e e t h .
The u p p e r  l i p  was a n e s th e t iz e d  by b i ­
l a t e r a l  i n f r a o r b i t a l  fo ram en  i n j e c t i o n s  
from  an i n t r a o r a l  a p p ro a c h . A t o t a l  
o f  a p p ro x im a te ly  4 cc o f  2 p e r  c e n t  
X y lo ca in e  (L id o c a in e  H y d ro c h lo r id e  w ith  
1 *50 ,000  e p in e p h r in e )  was u se d  f o r  each  
s u b je c t ,  i n j e c t i n g  1 .5  cc  f o r  each  
m a n d ib u la r  b lo c k ,  and 0 .5  cc  f o r  each  
i n f r a o r b i t a l  i n j e c t i o n  ( p . 8 5 ) .

M cCroskey fo und  t h a t  th e  r a t e  o f  sp eech  was a f f e c t e d  

m ost u n d e r  th e  d e la y e d  a i r - b o r n e  s id e - to n e  c o n d i t io n s .  

A r t i c u la to r y  a c c u ra c y  (Ju d g e d  num ber o f  c o r r e c t l y  a r t i c u l a t e d
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w ords) was a f f e c t e d  m ost u n d e r  th o s e  c o n d i t io n s  in v o lv in g

a n e s t h e s i a  o f  th e  a r t i c u l a t o r s .  I n t e l l i g i b i l i t y  w ith  

l i s t e n e r  e r r o r  s c o r e s  a s  th e  c r i t e r i o n  m easu re , was a f ­

f e c te d  m ost by l o s s  o f  t a c t i l e  c u e s .  M cCroskey co n c lu d e d  

th a ts

. . . t a c t i l e  feed b a ck  i s  o f  p rim e  im p o rta n c e  
s in c e  th e  l o s s  o f  t h i s  c h a n n e l r e s u l t e d  
in  a  s t a t i s t i c a l l y  s i g n i f i c a n t  r e d u c t io n  
in  th e  num ber o f  w ords c o r r e c t l y  spoken 
and in  th e  p e r  c e n t  c o r r e c t  r e s p o n s e s  
by l i s t e n e r s .  B i is  c o n je c tu r e  i s  f u r ­
t h e r  s u b s t a n t i a t e d  by th e  f a c t  t h a t  th e r e  
was no d i f f e r e n c e  b e tw een  norm al and 
d e la y e d  s id e - to n e ,  w ith  r e s p e c t  to  
a c c u ra c y  o f  a r t i c u l a t i o n  and  i n t e l l i g i ­
b i l i t y ,  when th e  s t i m u l i  w ere p r e s e n te d  
in  b o th  q u i e t  and  n o i s e .

When a  s p e a k e r  e x p e r ie n c e d  a  0 .1 8  
seco n d  d e la y  in  h i s  a i r - b o r n e  s id e  to n e , 
h i s  r a t e  o f  p r o g re s s  o f  sp eech  was 
s i g n i f i c a n t l y  r e t a r d e d ;  how ever, when 
th e  s p e a k e r 's  s e n so ry  p a th w ay s from  th e  
o r a l  r e g io n  w ere a n e s t h e t i z e d  to  e l im i­
n a te  t a c t i l e  c u e s , w i th o u t  i n t e r f e r i n g  
w ith  th e  m o to r  p a th w a y s , th e r e  was no 
s i g n i f i c a n t  change in  d u r a t io n  from  t h a t  
o b ta in e d  u n d e r  a  c o n d i t io n  o f  no rm al 
s i d e - t o n e .  Both o f  th e  e x p e r im e n ta l  
c o n d i t io n s  in v o lv in g  d e la y  showed s ig n i ­
f i c a n t l y  g r e a t e r  d u r a t io n  s c o re s  th a n  
e i t h e r  no rm al s id e - to n e  o r  a n e s th e s i a  
a lo n e ;  w h e re a s , b o th  o f  th e  e x p e r im e n ta l  
c o n d i t io n s  In v o lv in g  t a c t i l e  l o s s e s  
e x h ib i t e d  s i g n i f i c a n t l y  re d u c e d  w ord 
a c c u ra c y  and  i n t e l l i g i b i l i t y  when h e a rd  
by l i s t e n e r s  in  q u i e t .  A u d ito ry  s id e -  
to n e  a p p e a rs  to  be a  m a jo r  f a c t o r  in  
d e te rm in in g  th e  r a t e  o f  p r o g r e s s  o f  
sp e e c h , and t a c t i l e  fe e d b a c k  seem s to  
be a  g r e a t e r  im p o rta n c e  to  th e  a c c u ra c y  
w ith  w hich  w ords a r e  sp o k en  (p p . 89- 9 0 ) .

Ih e  m o d a li ty  o f  fe e d b a c k  t h a t  M cCroskey a c t u a l l y  a s s e s s e d

may be open  to  q u e s t io n .  He may have d i s r u p te d  k i n e s t h e t i c
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fe e d b a c k  i n  a d d i t i o n  to  t a c t u a l  fe e d b a c k  i f  we u se  

K a p la n 's  ( i 9 6 0 ) d e f i n i t i o n  o f  k i n e s t h e s i s .  " K in e s th e t ic  

s e n s i b i l i t y  . . .  in v o lv e s  c o n s c io u s n e s s  o f  m u sc le  move­

m en t, p o s i t i o n  and te n s io n  ( p .  10)"  w h e re a s , t a c t u a l  

fe e d b a c k  in v o lv e s  th e  aw aren ess  o f  to u c h .

In  a  s tu d y  by M cCroskey, C o rley  an d  Ja c k so n  (1959-60) 

th e  i d e n t i c a l  eq u ip m en t, s t im u lu s  m a t e r i a l  and m ethod o f  

e l im in a t in g  t a c t u a l  cu es  r e p o r te d  i n  th e  s tu d y  by M cCroskey 

( 1958- 59 ) w ere  u s e d .  S ix  s p e a k e rs  w ere  re c o rd e d  a s  th e y  

r e a d  s t im u lu s  w ords u n d e r  two c o n d i t io n s *  n o im al m oni­

to r in g  and  d i s r u p te d  t a c t u a l  c u e s . Two Ju d g es  t r a n s c r ib e d  

th e  r e c o r d in g s  i n to  p h o n e t ic  sym bols an d  com pared t h e i r  

t r a n s c r i p t i o n s  w ith  t r a n s c r i p t i o n s  o f  how th e  same words 

n o x m ally  a r e  sp o k en . The a u th o r s  a n a ly s e d  th e  a r t i c u l a t i o n  

e r r o r s  i n  te rm s  o f  o m is s io n s , a d d i t i o n s ,  s u b s t i t u t i o n s ,  

and d i s t o r t i o n s ,  and  d e s c r ib e d  th e  f re q u e n c y  o f  o c c u r ­

re n c e  o f  th e s e  e r r o r s  i n  th e  i n i t i a l ,  m e d ia l  and f i n a l  

p o s i t i o n s  i n  w o rd s . They found  t h a t  u n d e r  c o n d i t io n s  o f  

t a c t i l e  l o s s ,  th e  s p e a k e rs  made more f r e q u e n t  e r r o r s  th a n  

th e y  d id  u n d e r  n o im a l c o n d i t io n s .  S u b s t i t u t i o n  e r r o r s  

a c c o u n te d  f o r  a b o u t 38 p e r  c e n t  o f  a l l  e r r o r s ,  w ith  m ost 

e r r o r s  o c c u r r in g  in  th e  i n i t i a l  p o s i t i o n  o f  w ords. More 

e r r o r s  w ere r e c o rd e d  i n  th e  f i n a l  p o s i t i o n  th a n  in  th e  

m e d ia l .  D i s to r t i o n s  a c c o u n te d  f o r  36 p e r  c e n t  o f  th e  

e r r o r s ,  w ith  m ore o f  th e s e  e r r o r s  o c c u r r in g  i n  th e  f i n a l  

p o s i t i o n  and  fe w e r  in  th e  I n i t i a l  p o s i t i o n .  A d d it io n s
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a c c o u n te d  f o r  te n  p e r  c e n t  o f  th e  e r r o r s ,  w ith  th e  

m a jo r i ty  in  th e  m e d ia l p o s i t i o n  and th e  f e w e s t  I n  th e  

f i n a l  p o s i t i o n .  The re m a in in g  e r r o r s  w ere o m is s io n s .

There a p p e a re d  a l s o  to  be g r e a t e r  v a r i e t y  in  th e  sounds 

f o r  w hich  s u b s t i t u t i o n s  w ere made th a n  f o r  th e  sounds 

o m it te d ,  added , o r  d i s t o r t e d .  L in g u a l a l v e o l a r  sounds 

w ere m o st f r e q u e n t ly  in  e r r o r ,  b u t th e y  a l s o  ap p ea re d  more 

f r e q u e n t ly  in  th e  word l i s t .  I n  two in s ta n c e s  e r r o r -  

f re q u e n c y  d id  n o t  c o rre sp o n d  to  o c c u r re n c e - f re q u e n c y .  The 

/ f /  and  / v /  sounds w ere p ro d u c ed  i n a c c u r a t e ly  more th an  

e x p e c te d  and th e  / s / ,  / z / ,  / S /  and / < 3 /  w ere c o r r e c t ly  

p ro d u ced  more o f te n  th a n  one w ould have  e x p e c te d  by ob­

s e r v in g  t h e i r  f re q u e n c y  o f  o c c u r r e n c e .  M cCroskey, C o rley  

and J a c k so n  a t te m p t  to  e x p la in  t h i s  by s a y in g  th a t*

* . . .  th e  s to p p in g  p o i n t  in  th e  upw ard 
movement o f  th e  m a n d ib le — f o r  th e  l a b i o ­
d e n ta l  sounds— may depend  a lm o s t  e n t i r e l y  
upon t a c t i l e  s e n s a t io n  to  e s t a b l i s h  t h a t  
p h y s ic a l  r e l a t i o n s h i p  betw een  l i p  and 
t e e th  w hich  p e im i t s  th e  p r o d u c t io n  o f  
th e s e  f r i c a t i v e s .  On th e  o t h e r  hand  
th e  a r r i v a l  a t  a  te r m in a l  p o s i t i o n  f o r  
th e  p ro d u c t io n  o f  th e  s i b i l a n t s  does 
n o t  seem to  be a s  d ep e n d e n t upon th e  
• fe e l*  o f  th e  a r t i c u l a t o r s  (p .5 9 )»

E r r o r s  i n  phonem ic c l a s s e s  from  m ost to  l e a s t  f r e q u e n t

w ere a s  fo llo w s*  p lo s iv e s ,  f r i c a t i v e s ,  sem i-v o w e ls , n a s a l ,

a f f r i c a t i v e s ,  and a s p i r a t e s .

J u s t  a s  in  th e  ca se  o f  M cCroskey*s (1 9 5 8 -5 9 ) e a r l i e r  

s tu d y  i t  seems p o s s ib le  t h a t  b o th  k i n e s t h e t i c  and  t a c t u a l  

fe e d b a c k  cu es  w ere d i s r u p te d  i n  t h i s  s tu d y  by M cCroskey,
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C o rley  and J a c k so n  (1 9 5 9 -6 0 ) .

R in g e l and  S t e e r  (1 9 63) s tu d ie d  a r t i c u l a t i o n ,  d u ra ­

t i o n ,  a v e ra g e  p eak  l e v e l  (e n e rg y  p e a k s  o f  th e  r e c o rd e d  

s e n te n c e s  above th e  b ase  o f  60 dB SPL w hich d i f f e r e d  from  

th e  p re c e d in g  p e a k s  by a t  l e a s t  5 dB) an d  fu n d am e n ta l 

f re q u e n c y  o f  th e  sp eech  o f  13 fem ale  s u b je c t s  u n d e r  th e  

fo llo w in g  co n d i t l o n s «

(a )  c o n t r o l ;  (b ) b in a u r a l  m ask in g ; (c )  
t o p i c a l  a n e s t h e t i z a t i o n  o f  th e  o r a l  r e g io n  
by a p p l i c a t i o n  o f  X y lo ca in e  HCL 4 # ;(d )  
l o c a l  a n e s t h e t i z a t i o n  o f  th e  o r a l  r e g io n  
by b i l a t e r a l  m a n d ib u la r  and  i n f r a ­
o r b i t a l  n e rv e  b lo c k  te c h n iq u e s  em ploy­
in g  X y lo ca in e  HCL 2%i (e )  s im u lta n e o u s  
a d m in i s t r a t io n  o f  c o n d i t io n s  b and  c ;
( f )  s im u lta n e o u s  a d m in i s t r a t io n  o f  con­
d i t i o n s  b  and  d (p .  369) .

In  c o n d i t io n  (d ) th e  te c h n iq u e  d e s c r ib e d  by M cCroskey

(1 9 5 8 -5 9 ) was u s e d .  U nder t o p i c a l  a n e s t h e s i a ,  th e  a v e ra g e

p eak  l e v e l  o f  sp eech  in c r e a s e d  s i g n i f i c a n t l y  i n  r e l a t i o n

to  th e  l e v e l  o b ta in e d  u n d e r  c o n t r o l l e d  c o n d i t i o n s .  Ih e

a p p l i c a t i o n  o f  t o p i c a l  a n e s t h e t i z a t i o n  o f  th e  o r a l  r e g io n

d id  n o t  r e s u l t  i n  mean fu n d am en ta l f re q u e n c y  v a lu e s  w hich

w ere s i g n i f i c a n t l y  d i f f e r e n t  from  th o s e  o b ta in e d  u n d e r  th e

c o n t r o l l e d  c o n d i t io n .  S y l la b le  le n g th  and  w ord p e r  m in u te

r a t e  w ere n o t  s i g n i f i c a n t l y  a l t e r e d  by t o p i c a l  a n e s th e s i a

i t s e l f .  R in g e l and  S te e r  a l s o  co n c lu d ed  t h a t  t o p i c a l

a n e s th e s i a  a lo n e  d oes n o t  s i g n i f i c a n t l y  im p a ir  a r t i c u l a t i o n

a l th o u g h  l o c a l  a n e s t h e t i z a t i o n  a f f e c t e d  a r t i c u l a t i o n  m ore

s e v e r e ly  th a n  d id  any o f  th e  o t h e r  e x p e r im e n ta l  c o n d i t io n s .
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W hile R in g e l and S te e r * s  f in d in g s  w ith  th e  u se  o f  

n e rv e  b lo c k  a n e s th e s i a  te n d  to  a g re e  w ith  th e  f in d in g s  o f  

M cCroskey (1 9 5 8 -5 9 ) and  M cCroskey, C o r le y , an d  J a c k so n  

( 1959- 60) t h e i r  r e p o r t  o f  o n ly  m in im al sp e ec h  d is tu r b a n c e s  

u n d e r  th e  c o n d i t io n  o f  a  t o p i c a l  a n e s t h e s i a  m ig h t be 

v iew ed  a s  f u r t h e r  b a s i s  f o r  q u e s t io n in g  w h e th e r  n e rv e  

b lo c k  i n j e c t i o n s  im p a ir  k i n e s t h e t i c  a s  w e l l  a s  t a c t i l e  

f e e d b a c k . The e l im in a t io n  o f  t a c t u a l  fe e d b a c k  by a  

t o p i c a l  a n e s t h e t i c  may be th e  l e a s t  c o n ta m in a te d  way o f  

d e f in in g  th e  e f f e c t s  o f  t a c t i o n .

R in g e l an d  S t e e r  a l s o  c o n c lu d ed  t h a t  s im u lta n e o u s  u se  

o f  t o p i c a l  a n e s t h e t i c  and  b in a u r a l  m ask ing  r e s u l t e d  in  an 

a v e ra g e  p eak  l e v e l  t h a t  i s  s u b s t a n t i a l l y  g r e a t e r  th a n  t h a t  

o b ta in e d  f o r  e i t h e r  c o n d i t io n  s e p a r a t e l y .  H igh  l e v e l  

m ask ing  n o i s e ,  w h ite  n o is e  (9 tdB  r e . 0002 d y n e /cm * ), d id  

s i g n i f i c a n t l y  i n c r e a s e  th e  mean fu n d a m e n ta l f re q u e n c y  o f  

s p e e c h . The m ask ing  n o is e  d id  n o t  a l t e r  th e  w ord p e r  

m in u te  r a t e  s i g n i f i c a n t l y ,  b u t  i t  d id  i n c r e a s e  th e  p h o n a tio n  

tim e  o f  th e  s p e e c h . S p eak in g  r a t e  was n o t  s i g n i f i c a n t l y  

r e t a r d e d  u n d e r  any  o f  th e  e x p e r im e n ta l  c o n d i t i o n s .  S y l­

l a b l e  p r o lo n g a t io n s  w ere  o b s e rv e d  u n d e r  c o n d i t io n s  in v o lv ­

in g  m ask ing  n o i s e .  M asking  n o is e  a lo n e  d id  n o t  im p a ir  

a r t i c u l a t i o n  b u t  when p r e s e n te d  w ith  t o p i c a l  a n e s th e s i a ,  

th e  a r t i c u l a t i o n  was a f f e c t e d .

S c h l i e s s e r  and  Coleman (196 8 ) d id  a  s tu d y  to  d e t e r ­

m ine th e  e f f e c t i v e n e s s  o f  a u d i to r y  m ask ing  and  i n t r a - o r a l
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a n e s t h e t i c s  on sp eech  u n d e r  f o u r  c o n d itio n s *  * (1 ) a u d i to ry  

m ask ing  and  o r a l  a n e s t h e s i a ,  ( 2 ) o r a l  a n e s t h e s i a  a lo n e ,

(3) a u d i to r y  m ask ing  a lo n e ,  and (4 ) n o im a l* (p . 2 7 5 ) ."  A 

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

h a rd  p a l a t e  and a  b i l a t e r a l  m a n d ib u la r  n e rv e  b lo c k  a lo n g  

w ith  a  n e rv e  b lo c k  I n  th e  a r e a  o f  -the i n c i s i v e  fo ram en  o f  

th e  a n t e r i o r  h a rd  p a l a t e  was a d m in is te r e d  em ploy ing  

X y lo ca in e  HCL 2 p e r  c e n t .  A u d ito ry  m ask ing  c o n s i s t e d  o f  

w h ite  n o is e  and saw to o th  n o i s e ,  th e  saw to o th  n o i s e  b e in g  

te n  dB more in te n s e  th a n  th e  w h ite  n o i s e .  O ra l s te r e o g n o s i s  

t e s t i n g  was em ployed u s in g  te n  p l a s t i c  g e o m e tr ic  o b je c t s  

d u r in g  c o n d i t io n  f o u r  and  a f t e r  c o n d i t io n  two to  a s s e s s  

th e  d e g re e  o f  r e d u c t io n  o f  t a c t i l e  s e n s a t io n s  by a n e s th e ­

s i a .  A ssessm en t o f  th e  r e s t r i c t e d  m o t i l i t y  o f  th e  sp eech  

m u s c u la tu re s  was a s s e s s e d  by h a v in g  th e  s u b je c t  r e p e a t  

a c c u r a t e ly  / m / \ / ,  / d A / ,  / g A /  and / p a ,  t A ,  k A /  a s  f a s t  

a s  p o s s ib l e  f o r  th r e e  t r i a l s  o f  te n  seco n d s  e a c h .  The 

s u b je c t s  w ere a sk e d  to  r e p e a t  t h i s  p ro c e d u re  a lo n g  w ith  

tongue  l a t e r a l i z a t i o n  a c t i v i t i e s  u n d e r  c o n d i t io n s  two and 

f o u r .  Each s u b je c t  ta p e  r e c o rd e d  kZ  s e n te n c e s .  A 15 

seco n d  segm ent o f  th e  sp eech  o f  each  s u b je c t  was com pared 

by a  p a n e l o f  ju d g e s  to  a  s ta n d a rd  sp eech  sam ple  w hich 

" " re p re se n te d  a  m o d era te  sp e ec h  p rob lem  by c l i n i c a l  s ta n d a r d s .

S te r e o g n o s t ic  t e s t i n g  r e v e a le d  t h a t  t o t a l  i n t r a - o r a l  

i n s e n s i t i v i t y  was a c c o m p lish e d . Based on th e  a s se s sm e n t 

o f  th e  m o t i l i t y  o f  th e  sp e e c h  m u s c u la tu re ,  v e ry  l i t t l e  i f
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any i n t e r f e r e n c e  w ith  th e  m o to r  in n e r v a t io n  o f  th e  sp eech  

m u sc u la tu re  was ju d g ed  to  have o c c u r re d  from  th e  a n e s th e s i a  

i n  th e  s tu d y .  Speech was ju d g ed  to  be l e a s t  a d e q u a te  

u n d e r  th e  c o n d i t io n  w hich com bined a u d i to r y  m ask in g  and 

a n e s t h e s i a .  The i n t e l l i g i b i l i t y  o f  th e  s u b je c ts *  sp eech  

d id  n o t  d e t e r i o r a t e .

G rossm an (1964) e v a lu a te d  th e  o r a l  s u r f a c e  s e n s a t io n  

o f  t h r e e  te e n a g e  m ale  and fem ale  a t h e t o i d  c e r e b r a l  p a l s y  

p a t i e n t s  and 30 n o im al m ale and fem a le  s u b je c ts  by p la c in g  

te n  p l a s t i c  g e o m e tr ic  fo im s on th e  m id -d o r s a l  s u r f a c e  o f  

th e  s u b j e c t 's  to n g u e . Die s u b je c ts  f i r s t  i d e n t i f i e d  th e  

te n  fo im s w ith  o n ly  l i n g u a l  and  p a l a t a l  a c t io n  i n  o r d e r  to  

a s s e s s  l in g U & l and  p a l a t a l  t a c t i o n .  N ext th e  s u b je c t s  

e le v a te d  th e  t e s t  o b j e c t s  a g a in s t  th e  p o s t e r i o r  h a rd  

p a l a t e  w ith  th e  to n g u e  and p la c e d  th e  tongue t i p  a g a i n s t  

th e  p a l a t a l  s u r f a c e  o f  th e  m a x i l la r y  a n t e r i o r  t e e t h ;  

th e re b y ,  a s s e s s in g  p o s t e r i o r  l i n g u a l  and  p a l a t a l  t a c t i o n .  

These p ro c e d u re s  w ere r e p e a te d  a f t e r *  1 ) th e  h a rd  p a l a t e  

had  been  co v e red  w ith  a  p r o s t h e s i s  and  2) a f t e r  b i l a t e r a l  

l i n g u a l  n e rv e  b lo c k s ,  a n e s th e s i a  w ith  2 p e r  c e n t  L id o c a ln e  

h y d ro c h lo r id e  w ith  1/ 100 ,000  e p in e p h r in e ,  had  b een  i n j e c t e d .  

A lso , two p o in t  d i s c r im in a t io n  was p e rfo rm ed  on th e  tongue  

t i p ,  l a t e r a l  m a rg in s  and dorsum  s e c t io n  o f  th e  to n g u e .

The n e u r o lo g ic a l ly  im p a ire d  p a t i e n t s  re sp o n d e d  in ­

c o n s i s t e n t l y  and  th e  n o im al s u b je c ts  i d e n t i f i e d  70 p e r  c e n t  

o f  th e  o b j e c t s  e x c e p t  when th e  o b j e c t s  w ere h e ld  by th e
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m id d o r s a l  s u r f a c e  o f  th e  to n g u e  a g a i n s t  th e  p o s t e r i o r  

h a rd  p a l a t e .  The o b j e c t s  w ere  n o t  I d e n t i f i e d  a f t e r  a n e s ­

t h e t i z a t i o n  i f  th e y  d id  n o t  c o n ta c t  th e  t e e t h  o r  l i p s .  

G rossm an p o in t s  o u t  t h a t  th e  f i n d i n g s  i n d i c a t e  t h a t  o r a l  

d i s c r im in a t io n  d ep en d s p r im a r i l y  on th e  a n t e r i o r  l i n g u a l  

s u r f a c e s .  One may g e n e r a l i z e  an d  s p e c u la te  by s a y in g  t h a t  

th e  a n t e r i o r  an d  t i p  o f  th e  to n g u e  c o u ld  s e rv e  a s  th e  p r i ­

m ary l i n g u a l  t a c t i o n  a r e a s .

Weber ( I 96I )  a s s e s s e d  th e  e f f e c t  o f  m ask ing  and a n e s ­

t h e t i z a t i o n  o f  th e  o r a l  s t r u c t u r e s  upon a r t i c u l a t i o n  and  

v o ic e  c h a r a c t e r i s t i c s  o f  n o rm al a d u l t  s p e a k e rs  u n d e r  f o u r  

e x p e r im e n ta l  c o n d i t io n s )  1 ) n o rm al fe e d b a c k ; 2) m asked;

3 ) a n e s th e t iz e d ;  4) a  c o m b in a tio n  o f  2 and  3 * "D ie a n e s ­

t h e s i a  c o n d i t io n  c o n s is te d  o f  f o u r  i n j e c t i o n s  o f  2^ L id o c a ln e  

H y d ro c h lo rid e  c o n ta in in g  e p in e p h r in e  a t  a  s t r e n g t h  o f  

1 /1 0 0 ,0 0 0  (p .  1 9 ) ."  Two m a n d ib u la r  i n j e c t i o n s  w ere ad ­

m in is te r e d  b i l a t e r a l l y  to  th e  i n f e r i o r  a l v e o l a r  n e rv e  a t  

th e  m a n d ib u la r  fo ram en , one i n j e c t i o n  to  th e  i n f e r i o r  

a l v e o l a r  n e rv e  and one i n j e c t i o n  in to  th e  l i n g u a l  and b u c c a l 

n e r v e s .  The te r m in a l  b ra n c h e s  o f  th e  i n f r a - o r b i t a l  n e rv e  

w ere a l s o  a n e s th e t i z e d .  W eber*s s u b je c t s  r e a d  a  l i s t  o f  

w ords w hich c o n ta in e d  a l l  b u t  one o f  th e  E n g lis h  c o n so n a n ts  

and  a  p a ra g ra p h  i n  w hich a l l  c o n s o n a n ts  w ere r e p r e s e n te d .

In  th e  norm al c o n d i t io n  d i s t o r t i o n s  a c c o u n te d  f o r  6 6 .6 7  p e r  

c e n t  o f  th e  e r r o r s  and  o m is s io n s  a c c o u n te d  f o r  33*33 p e r  

c e n t  o f  th e  e r r o r s .  I n  th e  a n e s t h e t i z e d  c o n d i t io n  d i s t o r -
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t l o n s  a c c o u n te d  f o r  5 1 .1 2  p e r  c e n t  o f  th e  e r r o r s ,  s u b s t i ­

t u t i o n s  3 8 .88  p e r  c e n t  o f  th e  e r r o r s  and o m iss io n s  a c c o u n te d  

f o r  10 p e r  c e n t  o f  th e  e r r o r s .  I n  th e  com bined c o n d i t io n  

d i s t o r t i o n s  a c c o u n t  f o r  5 2 .6 3  p e r  c e n t  o f  th e  e r r o r s ,  su b ­

s t i t u t i o n s  3 5 .9 7  p e r  c e n t  o f  th e  e r r o r s  and  o m iss io n s  

a c c o u n te d  f o r  1 1 .4 0  p e r  c e n t  o f  th e  e r r o r s .  Hie mean r e a d ­

in g  tim e  f o r  each  o f  th e  f o u r  c o n d i t io n s  were* 1 ) n o rm a l,

1 6 .5  s e c o n d s ; 2) m asked, 1 8 .2  s e c o n d s ; 3 ) a n e s th e t iz e d ,

1 8 .5  s e c o n d s ; 4) com bined, 1 9 .3  s e c o n d s . Ih e  Ju d g es  r e ­

p o r te d  t h a t  u n d e r  each  c o n d i t io n  o f  d i s r u p te d  fe e d b a c k  th e  

p i t c h ,  lo u d n e s s  and  r a t e  d e v ia te d  from  th e  no im al c o n d i t io n .  

Weber c o n c lu d e s  w ith  th e  fo l lo w in g  rem arks*

In  th e  two c o n d i t io n s  c o n ta in in g  d i s ­
r u p t io n  o f  th e  n o n - a u d i to r y  c h a n n e l 
( a n e s t h e t i z e d  and co m b in ed ), th e r e  w ere 
s i g n i f i c a n t l y  m ore a r t i c u l a t i o n  e r r o r s  
th a n  in  th e  no rm al c o n d i t io n .  Ih e  
m asked c o n d i t io n  was n o t  s i g n i f i c a n t l y  
d i f f e r e n t  in  num ber from  th e  n o im al 
c o n d i t io n .  Ih e  e l im in a t io n  o f  a u d i to r y  
and n o n - a u d i to r y  c h a n n e ls  s im u lta n e ­
o u s ly  d id  n o t  l e a d  to  a  s i g n i f i c a n t  
i n c r e a s e  beyond th e  num ber o f  e r r o r s  
fo und  by a  sum m ation o f  th e  e f f e c t s  o f  
s in g l e  c h a n n e l e l im in a t io n .  I h e r e  was 
a  s i g n i f i c a n t  d i f f e r e n c e  in  th e  ty p e  
o f  a r t i c u l a t i o n  e r r o r s  cau sed  when th e  
a u d i to r y  and n o n - a u d i to r y  fe e d b a c k  
c h a n n e ls  w ere d i s r u p te d .  In  th e  no im al 
and  m asked c o n d i t io n s ,  th e  e r r o r s  w ere 
a b o u t tw o - th i r d s  d i s t o r t i o n s ,  o n e - 
t h i r d  o m is s io n s ,  and  v e ry  few s u b s t i ­
t u t i o n s .  I n  th e  a n e s th e t iz e d  and  com­
b in e d  c o n d i t io n s ,  th e  e r r o r s  w ere 
a b o u t o n e - h a l f  d i s t o r t i o n s ,  t h r e e -  
e ig h th s  s u b s t i t u t i o n s ,  and  o n e - e ig h th  
o m is s io n s .

N o n -a u d ito ry  fe e d b a c k  cu es  seem 
to  be o f  g r e a t e r  im p o rta n c e  to  th e
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c o r r e c tn e s s  o f  a r t i c u l a t i o n  th a n  a u d i­
to r y  fe e d b a c k  c u e s . D is ru p t io n  o f  th e  
a u d i to r y  fe e d b a c k  ch an n e l seem s to  cau se  
d i f f e r e n t  ty p e s  o f  a r t i c u l a t i o n  e r r o r s  
th a n  cau sed  by d i s r u p t io n  o f  th e  n on - 
a u d i to r y  c h a n n e l .  A u d ito ry  fe e d b a c k  
cu es  seem to  be more im p o r ta n t  in  th e  
m o n ito r in g  o f  lo u d n e s s  and  p i t c h  th a n  
n o n - a u d i to ry  fee d b a ck  c u e s .  R ate  i s  
o n ly  s l i g h t l y  a f f e c t e d  by d i s r u p t i o n  
o f  e i t h e r  a u d i to r y  o r  n o n - a u d i to r y  fe e d ­
back c u e s . T here  seems to  be v e ry  
l i t t l e  i n t e r r e l a t i o n s h i p  o r  i n t e r d e -  -  
pendence be tw een  th e  a u d i to r y  and  n on- 
a u d i to r y  c h a n n e ls  (p p . 58- 6 0 ) .

U sing  s i x  s u b je c t s  G uttm an (1954) a t te m p te d  to  e l i ­

m in a te  a u d i to r y  cu es  and  s e n s a t io n s  o f  th e  o r a l  c a v i ty  

w h ile  t r y i n g  to  d e f in e  t h e i r  r o l e  i n  th e  sp eech  c o n t r o l  

sy s te m . The s u b je c t s  r e a d  a  p a s sa g e  u n d e r  s ix  c o n d it io n s*  

1 ) n o im a l;  2 ) r e a d in g  w ith  th e rm a l n o i s e ;  3 ) r e a d in g  w ith  

d e la y e d  a u d i to r y  fe e d b a c k  o f  .2  seco n d  a t  a  l e v e l  o f  30 dB 

o v e r  no rm al c o n v e r s a t io n a l  lo u d n e s s ;  (4 -6 )  each  o f  th e s e  

th r e e  c o n d i t io n s  r e p e a te d  w ith  a n e s t h e t i z a t i o n  o f  th e  o r a l  

c a v i t y .  M asking c o n s is t e d  o f  a  f l a t  n o i s e  sp ec tru m  from  

100-7000 Hz a t  a  s e n s a t io n  l e v e l  o f  80 dB. A n e s th e t iz a t io n  

was a cc o m p lish e d  by m eans o f - a  b i l a t e r a l  n e rv e  b lo c k  o f  

th e  i n f e r i o r  p o r t io n  o f  th e  f i f t h  c r a n i a l  n e rv e , in c lu d ­

in g  th e  a l v e o l a r ,  l i n g u a l  and  m a n d ib u la r  p o r t i o n s ,  w ith  

X y lo ca in e  HCL as  th e  a g e n t .  T h is  c o n s i s t e d  o f  2 p e r  c e n t  

L id o c a in e  and 1 /5 0 ,0 0 0  p a r t s  a d r e n a l i n .  G uttm an r e p o r te d  

t h a t  s p ra y in g  th e  o r a l  c a v i ty  w ith  C o ca in e  had  no e f f e c t  

on sp eech  and was o f  s h o r t  d u r a t io n .  L id o c a in e  w ith o u t  

a d r e n a l in  d e la y e d  th e  tim e  o f  o n s e t  o f  th e  a g e n t  by 15
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m in u te s  and th e  d e p th  o f  a n e s th e s i a  was n o t  a s  s t r o n g  a s  

th e  s o lu t i o n  w hich c o n ta in e d  a d r e n a l i n .  G uttm an a s s e s s e d  

a r t i c u l a t i o n  by ju d g in g  w h e th e r  a  word was u t t e r e d  c o r­

r e c t l y  o r  I n c o r r e c t l y .  A c o r r e c t  word was d e f in e d  a s  a  

word s a id  i n  th e  p r o p e r  s e r i a l  o r d e r  w i th o u t  i n t e r n a l  

phonem ic d e v ia t i o n s .  Ih e  mean num ber o f  c o r r e c t  words in  

a  55 word re a d in g  p a s sa g e  f o r  G u ttm a n 's  s u b je c t s  In  th e  

u n a n e s th e t iz e d  c o n d i t io n  was 5 0 .7  w h ile  i n  th e  a n e s th e ­

t i z e d  c o n d i t io n  th e  mean num ber o f  o o r r e c t  w ords was 4 0 .8 .  

W ith a u d i to r y  m ask ing  th e  mean num ber o f  c o r r e c t  w ords was 

4 9 .3  u n d e r  th e  u n a n e s th e t iz e d  c o n d i t io n  and  4 1 .7  u n d e r  th e  

a n e s th e t iz e d  c o n d i t io n .  G uttm an sum m arizes th e  r e s u l t s  

o f  h i s  s tu d y  by s t a t i n g  th a t*

. . .  c e r t a i n  o f  th e  o r a l  s t r u c ­
t u r e s  w ere a n e s th e t iz e d  w ith  th e  i n t e n t i o n  
o f  re d u c in g  n o n - a u d i to ry  fe e d b a c k s  from  
th e  a r t i c u l a t o r y  m echanism . P e rfo rm an ces  
u n d e r  t h i s  c o n d i t io n  u n d e r  w id e ly  d i f ­
f e r e n t  a u d i to r y  c o n d i t io n s  w ere c h a r ­
a c t e r i z e d  by few  c o r r e c t  w o rd s, in c r e a s e d  
d u r a t io n  and  d e c re a s e d  c o r r e c t  w ord r a t e ,  
b u t  sound  p r e s s u r e  d id  n o t  change s i g n i ­
f i c a n t l y .  No e v id e n c e  o f  a u d i to r y  and 
n o n - a u d i to r y  I n t e r a c t i o n  was o b ta in e d
(p p . 166- 1 6 7 ) .

W eiss (1968) i n v e s t i g a t e d  th e  to n g u e  p la c e m e n t and 

m a n d ib u la r  e x c u r s io n s  o f  e i g h t  norm al c h i ld r e n  i n  seven  

c o n d i t io n s .  In  c o n d i t io n s  1 ,  2 , and~3» th e  s u b je c t s  p ro ­

duced  n in e  f  r o n t-o f - th e -m o u th  phonem es, /  & / ,  /<?*/, / s / ,  

/ z / , / n / ,  / l / ,  / / / ,  / 3 / ,  and  /  3V  in  i s o l a t i o n ,  in  w ords, 

and in  s e n te n c e s ,  f tie s e  w ere re c o rd e d  on ta p e .  In
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c o n d i t io n  4 , th e r e  was no d i s r u p te d  t a c t i o n  and  th e  n in e  

phonemes w ere p ro d u ced  in  w ords w h ile  c in e f lu o ro g ra p h s  

(X -ra y s )  w ere ta k e n .  E x p e r im e n ta l  c o n d i t io n s  5* 6, and  7 

w ere th e  same a s  th e  f i r s t  th r e e  e x c e p t  t a c t i o n  was d i s ­

r u p te d .  W eiss d i s r u p te d  t a c t i o n  o f  th e  a n t e r i o r  tw o- 

t h i r d s  o f  th e  to n g u e  and  th e  c o n tig u o u s  p o r t i o n s  o f  th e  

h a rd  p a l a t e  and  th e  a lv e o lu s  w ith  HCL to p i c a l  X y lo c a in e . 

W eiss c o n c lu d e d  t h a t  l i n g u a l  t a c t i o n  o f  th e  a n t e r i o r  tw o- 

t h i r d s  o f  th e  to n g u e  and  o f  th e  c o n tig u o u s  p o r t i o n  o f  th e  

h a rd  p a l a t e  and  a l v e o l a r  d id  n o t  c o n t r ib u t e  s e n s o ry  i n ­

fo rm a tio n  to w ard  m a in ta in in g  a r t i c u l a t i o n  o f  th e  s u b je c t s  

s tu d ie d .  In  o r d e r  to  a s s e s s  th e  e f f e c t  o f  d i s r u p te d  

t a c t i o n  on th e  phonem es, W eiss h ad  Ju d g es  i d e n t i f y  each  

phoneme b e f o re  and  a f t e r  d i s r u p te d  t a c t i o n  and  fo u n d  no 

d i f f e r e n c e s .  He a l s o  co n c lu d e d  t h a t  d i s r u p te d  l i n g u a l  

t a c t i o n  te n d s  to  d e c re a s e  p r e c i s i o n  o f  l i n g u a l  p la c e m e n ts  

and i n c r e a s e s  th e  ra n g e  o f  m a n d ib u la r  e x c u r s io n s .  The 

r e s u l t s  w ere o b ta in e d  from  X -ra y in g  th e  tongue  and m easu r­

in g  m a n d ib u la r  d isp la c e m e n t w h ile  p ro d u c ih g  th e  s t im u lu s  

m a te r ia l  b e fo re  and  a f t e r  d i s r u p te d  t a c t i o n .  More s p e c i ­

f i c a l l y  W eiss s a y s  th a t s

Ihe h ig h est p a r t  o f the tongue was 
ty p ic a l ly  in  the p o s te r io r  segment o f 
the o ra l cav ity  during p roductions o f 
the n ine phonemes before and a f t e r  d is ­
rupted  ta c tio n . A range o f lin g u a l and 
m andibular placem ents can be sp ec if ied  
fo r  phonemes produced in  is o la t io n  and 
in  words; the range u su a lly  i s  w ith in  
ten  m illim e te rs , which has obvious 
th e ra p eu tic  im p lica tio n s (pp. 5 -6 ).
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Locke ( 1 9 6 8 ) u se d  n in e  n o rm a l a d u l t s  i n  an  i n v e s t i ­

g a t io n  to  a s s e s s  p o s s ib le  m o to r  im p a irm en t r e s u l t i n g  from  

l o o a l  a n e s t h e t i c  I n j e c t i o n s  u n d e r  th e  c o n d i t io n s  o f  l o c a l  

a n e s t h e s l a t t o p i c a l  a n e s th e s i a  and  in  th e  a b sen ce  o f  

a n e s th e s i a .  H is  s u b je c ts  p ro d u ce d  f i v e  CV s y l l a b l e s ,  

/ d / \ / ,  / b / s / ,  / v a / ,  / z a / ,  and  / s a  /  a s  r a p id ly  a s  p o s s i ­

b le  f o r  f i v e  s e c o n d s . C o n d it io n s  o f  l o c a l  a n e s th e s ia  

p ro d u ced  th e  lo w e s t  num ber o f  p r o d u c t io n s  f o r  a l l  CV 

s y l l a b l e s ,  Locke fo c u s e s  on a  p e r t i n e n t  q u e s t io n ,  i . e . ,  

th e  m eth o d o lo g y  em ployed i n  s tu d y in g  k i n e s t h e t i c  fe e d b a c k . 

A cco rd in g  to  L ocke, " . . . t h e  p r o x im ity  o f  s e n so ry  and  m o to r  

n e rv e s  i s  such  t h a t  in d iv id u a l  d i f f e r e n c e s  among s u b je c t s ,  

human e r r o r  a n d /o r  d ru g  d i f f u s i o n  c o u ld  l e a d  to  m o to r  

im p a irm en t ( p .  699) , "  i n  t r y i n g  to  e l im in a te  k i n e s t h e t i c  

fe e d b a c k  by l o c a l  i n j e c t i o n .  L ocke th e n  s u g g e s ts  t h a t  

c o n v e n t io n a l  m ethodo logy  em ployed to  a s s e s s  k i n e s t h e t i c  

fe e d b ac k  may be b a sed  on i n a p p r o p r i a t e  e v id e n c e . I f  

l o c a l  i n j e c t i o n s  can le a d  to  k i n e s t h e t i c  a n d /o r  m o to r  im­

p a irm e n t o f  th e  a r t i c u l a t o r s  th e n  a s se s sm e n t o f  t a c t u a l  

fe e d b ac k  may have  been  c o n ta m in a te d .

Z em lln  ( 1968) p o in t s  o u t  t h a t  a l l  n e rv e s  a r e  m ixed , 

t h a t  i s ,  th e y  c o n ta in  b o th  a f f e r e n t  o r  s e n so ry  n e u ro n s  

and  e f f e r e n t  o r  m o to r n e u ro n s .  l e t ,  on a  f u n c t io n a l  b a s i s  

many n e r v e s  a r e  e i t h e r  a f f e r e n t  o r  e f f e r e n t  w h ile  s t i l l  

c o n ta in in g  th e  p r o p e r ty  o f  th e  o t h e r .  When k i n e s t h e t i c  

o r  t a c t u a l  fe e d b a c k  i s  d i s r u p te d  by an  i n j e c t i o n  th e r e  i s
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a  p o s s i b i l i t y  t h a t  enough e f f e r e n t  n e u ro n s  a r e  d i s r u p te d  

to  c o n ta m in a te  th e  a s se s sm e n t o f  th e  fe e d b a c k .

The r e s u l t s  o f  th e  s tu d i e s  by G uttm an (195*0»

M cCroskey (1 9 5 8 -5 9 )»  M cCroskey, C o rle y , and  Ja c k so n  

(1 9 5 9 -6 0 ) , Weber (1 9 6 1 ) , H ln g e l and S te e r  ( 1963)* and 

S c h l i e s s e r  and  Coleman (1968) ,  may h ave  been  in f lu e n c e d  

by k i n e s t h e t i c  a n d /o r  m o to r im p a iim en t r e s u l t i n g  from  a 

l o c a l l y  i n j e c t e d  a n e s t h e t i c .  To th e  e x t e n t  t h a t  t h i s  i s  

th e  c a s e ,  t h e i r  r e s u l t s  may r e f l e c t  th e  a s se s sm e n t o f  

s e n so ry  m o d a l i t i e s  o t h e r  th a n  t a c t u a l  fe e d b a c k . Locke 

( 1968) a p p e a r s  to  have  r e i n t e r p r e t e d  th e  e a r l i e r  s tu d i e s  

by s t a t i n g  t h a t  th e y  a s s e s s e d  th e  r o le  o f  red u c e d  k in e s ­

t h e t i c  fe e d b a c k  on a r t i c u l a t i o n .

S c h l i e s s e r  and Coleman ( 1 9 6 8 ) and  Locke (1968) a s s e s s e d  

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

in g  r e s u l t s .  S c h l i e s s e r  and Coleman fo u n d  no d i f f e r e n c e  

in  mean r a t e  when t h e i r  s u b je c t s  r e p e a te d  / i b a / ,  / d  a / ,  

/ g A / ,  and  / p A t A k  a /  f o r  te n  seco n d s e a c h , d u r in g  th e  

noxmal and  a n e s th e t i z e d  c o n d i t io n .  M cCroskey, C o rle y , and 

Ja c k so n  (1 9 5 9 -6 0 ) , Weber (1961) and  R in g e l and  S te e r  (1963) 

a s s e s s e d  m l s a r t i c u l a t i o n s  a s  to  s u b s t i t u t i o n ,  d i s t o r t i o n ,  

o m iss io n  o r  a d d i t i o n  ty p e  e r r o r  and  th e  p o s i t i o n  o f  th e  

e r r o r  in  th e  w o rd s. M cCroskey (195 8 -5 9 ) a s s e s s e d  num ber 

o f  c o r r e c t l y  a r t i c u l a t e d  w o rd s. S c h l i e s s e r  and Colemen 

(196 8 ) a s s e s s e d  a r t i c u l a t i o n  d e v i a t i o n s ,  and  G uttm an (195*0 

a s s e s s e d  a r t i c u l a t i o n  in  texm s o f  Ju d g in g  a  word a s  b e in g
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u t t e r e d  c o r r e c t l y  o r  i n c o r r e c t l y .

From th e  fo re g o in g  s t u d i e s ,  i t  was a l s o  r e p o r te d  

t h a t  w here t o p i c a l  a n e s th e s ia  a lo n e  was em ployed i n  an ­

e s t h e t i z i n g  th e  a r t i c u l a t o r s ,  a r t i c u l a t i o n  was n o t  a d v e r s e ly  

a f f e c t e d .  R in g e l and  S te e r  ( 1 9 6 3 ) end W eiss ( 1968) found  

t h a t  a r t i c u l a t i o n  was n o t  s i g n i f i c a n t l y  im p a ire d . Locke 

( 1968) a l s o  r e p o r te d  t h a t  t o p i c a l  a n e s t h e t i z a t i o n  o f  th e  

o r a l  c a v i ty  d id  n o t  s i g n i f i c a n t l y  im p a ir  th e  r a t e  o f  p ro ­

d u c t io n  o f  CV s y l l a b l e s .

In  a d d i t i o n  to  th e  p rob lem  o f  e l im in a t in g  th e  ap p ro ­

p r i a t e  s e n s o ry  m o d a l i ty  in  d e a l in g  w ith  k i n e s t h e t i c  and 

t a c t u a l  fe e d b a c k , th e  problem  o f  co m p le te  e l im in a t io n  o f  

a u d i to r y  fe e d b a c k  c o n f ro n ts  th e  r e s e a r c h e r .  Ih e  conven­

t i o n a l  means o f  a t te m p tin g  to  a l t e r  a u d i to r y  feed b ack  

c o n s i s t s  o f  in t r o d u c in g  th e  s u b je c t  to  an  a u d i to ry  m ask ing  

s ig n a l  o r  d e la y e d  a u d i to r y  fe e d b a c k . T h is  i s  done in  o r d e r  

to  a s s e s s  th e  im p o rtan c e  o f  a u d i to r y  fe e d b a c k  in  m a in ta in ­

in g  th e  a p p r o p r ia te  speech  o u tp u t .  S e v e ra l  q u e s t io n s  a r i s e  

c o n c e rn in g  th e  a l t e r a t i o n  o f  a  s u b j e c t ’ s a u d i to r y  fee d b ac k  

th ro u g h  a u d i to r y  m ask ing  o r  a u d i to r y  d e la y .  When s u b je c t s  

have been m asked a u d i t o r i l y ,  h a s  th e  a u d i to r y  fee d b a ck  

been  e l im in a te d  c o m p le te ly , th u s  f i l t e r i n g  o u t  a l l  a u d i­

to r y  sp eech  fe e d b ac k ?  What ty p e  o f  a u d i to r y  d i s t o r t i o n  

r e s u l t s  from  a u d i to r y  m ask ing  an d  from  a u d i to r y  d e la y ?  To 

w hat e x t e n t  i s  a u d i to r y  bone c o n d u c tio n  fe ed b a ck  a l t e r e d  

i n  s tu d i e s  w hich  co n ce rn  th e m se lv e s  w ith  e i t h e r  o f  th e
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S ta te m e n t o f  th e  P roblem

In  v iew  o f  th e  k in d s  o f  p ro b le m s and  q u e s t io n s  w hich 

a r i s e  when a u d i to r y  fe ed b a ck  i s  m asked o r  d e la y e d  and  th e  

l a c k  o f  ag re em e n t r e g a rd in g  th e  r o l e  o f  t a c t u a l  feed b ack  

i n  sp e e c h , th e r e  i s - a  p o s s ib le  ad v a n tag e  in  s tu d y in g  th e  

e f f e c t s  o f  re d u c e d  t a c t i o n  in  th e  ab se n c e  o f  a u d i to r y  

fe e d b a c k .

T h is  s tu d y  was d e s ig n e d  to  i n v e s t i g a t e  th e  e x t e n t  to  

w hich  d i s r u p t i o n  o f  t a c t u a l  fe e d b a c k , th ro u g h  a d m in i s t r a t io n  

o f  a  t o p i c a l  a n e s t h e t i c ,  a f f e c t s  v a r io u s  d im en s io n s  o f  

sp eech  in  an  a d v e n t i t i o u s l y  d e a fe n e d  i n d i v i d u a l .  C e r ta in  

d im en sio n s  o f  th e  s u b j e c t ' s  sp eech  w ere s tu d ie d !  1) 

a r t i c u l a t i o n ;  2) r e a d in g  r a t e ;  3) i n t e l l i g i b i l i t y .

S p e c i f i c a l l y ,  th e  fo l lo w in g  q u e s t io n s  w ere a sk ed !

1 . Does th e  f re q u e n c y  w ith  w hich  m l s a r t i c u i a t i o n s  o c c u r  

on s y l l a b l e  r e l e a s i n g  c o n so n a n ts  i n  th e  a n e s t h e t i z e d  con­

d i t i o n  d i f f e r  from  th e  f re q u e n c y  w ith  w hich  m l s a r t i c u i a t i o n s  

o c c u r  on s y l l a b l e  r e l e a s i n g  c o n so n a n ts  i n  th e  nozm al con­

d i t i o n ?

2 . Does th e  f re q u e n c y  w ith  w hich  m l s a r t i c u i a t i o n s  o c c u r  

on s y l l a b l e  a r r e s t i n g  c o n so n a n ts  i n  th e  a n e s th e t i z e d  con­

d i t i o n  d i f f e r  from  th e  f re q u e n c y  w ith  w hich  m l s a r t i c u i a t i o n s  

o c c u r  on s y l l a b l e  a r r e s t i n g  c o n so n a n ts  i n  th e  n o im al con­

d i t i o n ?
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3 . Does th e  f re q u e n c y  o f  s u b s t i t u t i o n  e r r o r s  i n  th e  a n e s ­

t h e t i z e d  c o n d i t io n  d i f f e r  from  th e  f re q u e n c y  o f  s u b s t i t u ­

t i o n  e r r o r s  i n  th e  noxm al o o n d lt io n ?

k .  Does th e  f re q u e n c y  o f  d i s t o r t i o n  e r r o r s  i n  th e  a n e s ­

t h e t i z e d  c o n d i t io n  d i f f e r  from  th e  f re q u e n c y  o f  d i s t o r t i o n  

e r r o r s  i n  th e  noxm al c o n d i t io n ?

5* Dees th e  f re q u e n c y  o f  o m iss io n  e r r o r s  i n  th e  an es­

t h e t i z e d  c o n d i t io n  d i f f e r  from  th e  f re q u e n c y  o f  o m iss io n  

e r r o r s  i n  th e  noxm al c o n d i t io n ?

6 . Does th e  o r a l  r e a d in g  r a t e  in  c o r r e c t  w ords p e r  m in u te  

i n  th e  a n e s t h e t i z e d  c o n d i t io n  d i f f e r  from  th e  o r a l  r e a d in g  

r a t e  i n  c o r r e c t  w ords p e r  m in u te  in  th e  noxm al c o n d i t io n ?

I n  a d d i t i o n ,  a  p r e l im in a r y  o b s e r v a t io n  was made o f  

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

noxm al and  a n e s t h e t i z e d  c o n d i t io n s .
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CHAPTER I I

PROCEDURES 

D e s c r ip t io n  o f  S u b je c t

A 2 1 - y e a r - o ld  m ale s p e a k e r  s e rv e d  a s  th e  s u b je c t  f o r  

t h i s  s tu d y .  An exam in ing  p h y s ic ia n  r e p o r t e d  t h a t  th e  sub­

j e c t  h ad  s u s ta in e d  a  b i l a t e r a l  b a s i l a r  s k u l l  f r a c t u r e  In  a  

c a r  a c c id e n t  in  th e  l a t t e r  p a r t  o f  A u gust, 1967 (a p p ro x i­

m a te ly  15  m onths p re v io u s  to  th e  p r e s e n t  s tu d y )  and t h a t  

he was a p p a r e n t ly  t o t a l l y  d e a fe n e d . In  a d d i t io n  to  th e  

d e a fn e s s  th e r e  was a  r e p o r te d  co m p le te  l o s s  o f  l a b y r in th in e  

f u n c t io n .  A p u re  to n e  h e a r in g  t e s t  a d m in is te r e d  by th e  

exam in in g  p h y s ic ia n  in  S ep tem ber o f  1967 showed a  re sp o n se  

i n  th e  l e f t  e a r  f o r  bone c o n d u c tio n  a t  50 dB ( ISO -1964) f o r  

500 Hz and  70 dB f o r  750 Hz. The r i g h t  e a r  re sp o n d ed  to  a  

bone c o n d u c te d  to n e  a t  55 dB f o r  500 Hz. The r e p o r t  a l s o  

i n d i c a t e d  t h a t  th e s e  p ro b a b ly  w ere r e s p o n s e s  to  t a c t i l e  

r a t h e r  th a n  to  a u d i to r y  s e n s a t io n s .  No re s p o n s e s  w ere r e ­

p o r te d  f o r  a i r  co n d u c ted  to n e s .

A h e a r in g  t e s t  was a d m in is te r e d  a t  th e  W estern  M ich igan  

U n iv e r s i ty  Speech and  H e a rin g  C l in ic  in  th e  l a t t e r  p a r t  o f  

J a n u a ry , 1969 , w ith  a  B ekesy a u d io m e te r ,  m odel E-800 

G r a s o n - S ta d le r ,  u s in g  p u ls e  to n e  s t i m u l i  and  f ix e d  fre q u e n c y  

t r a c i n g s  f o r  one m in u te  a t  e ach  f re q u e n c y . The r e s u l t s  o f
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t h i s  t e s t  a r e  shown in  T ab le  1 .  The s u b je c t  r e p o r te d  no 

re sp o n se  in  th e  l e f t  e a r  to  a i r  c o n d u c te d  to n e s  a t  th e  

l i m i t s  o f  th e  a u d io m e te r  below  500 Hz, from  1200 Hz- 

1400 Hz, o r  2400 Hz and ab o v e . The s u b je c t  re sp o n d ed  to  

an  a i r  c o n d u c te d  to n e  in  th e  l e f t  e a r  o f  500 Hz a t  110 dB 

(1 3 0 -1 9 6 4 ) , 600-800 Hz a t  110 dB, 1000 Hz a t  115 dB,

1500 Hz a t  115 dB, 1600 Hz a t  110 dB, 1700 Hz a t  105 dB,

1800 Hz a t  110 dB, 1900-2000 Hz a t  105 dB, 2300 Hz a t  

110 dB. The s u b je c t  r e p o r te d  no re sp o n se  i n  th e  r i g h t  e a r  

to  a i r  c o n d u c ted  to n e s  a t  th e  l i m i t s  o f  th e  a u d io m e te r  

below  200 Hz o r  f o r  650 Hz and  a b o v e . The s u b je c t  re sp o n d ed  

in  th e  r i g h t  e a r  to  an a i r  c o n d u c te d  to n e  o f  200 Hz a t  90 dB, 

250 Hz a t  95 dB, 300 Hz a t  100 dB, 400-500 Hz a t  105 dB, 

and  f o r  500 Hz a t  115 dB. I n  t h i s  t e s t i n g  s i t u a t i o n  th e  

s u b je c t  was I n s t r u c t e d  tc  re sp o n d  to  w hat he remembered a s  

a  so u n d . The s u b je c t  was a l s o  a sk e d  to  re sp o n d  to  th e  

sound when h e  f e l t  any v ib r a to r y  s e n s a t io n .  He d id  n o t  

re sp o n d .

The s u b je c t  was g iv e n  a  c o n v e n t io n a l  p u re  to n e  bone 

c o n d u c tio n  h e a r in g  t e s t  w ith  a  Beltone a u d io m e te r , m odel 

1 4 -A, d u r in g  th e  e a r ly  p a r t  o f  M arch, 1 9 6 9 . The r e s u l t s  o f  

th e  d i s c r e t e  f r e q u e n c ie s  t e s t e d  a r e  a l s o  shown in  T ab le  1 .

The s u b je c t  r e p o r te d  no r e s p o n s e s  i n  th e  l e f t  e a r  to  bone 

co n d u c ted  to n e s  a t  th e  l i m i t s  o f  th e  a u d io m e te r - f o r  1000 Hz 

and ab o v e . The s u b je c t  re sp o n d e d  to  a  bone co n d u c ted  to n e
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TABLE 1 .  SUMMARY OP SUBJECT'S RESPONSES TO PRESENTATIONS 
OP AUDIOMETRIC PURE TONES

F req u en cy R esponse T h re sh o ld  L e v e l In  dB (IS O -1964) 

A ir  C o n d u c tio n  Bone C onduction

Hz RIGHT
EAR

LEFT
EAR

RIGHT
EAR

LEFT
EAR

125 *NR NR
200 90 NR
250 95 NR NR 40
300 100 NR
400 105 NR
500 105 110 55 55
600 115 110
650
800

**NR^ 110
110

1000 ' 115 NRx NR^
1200 NR
1300 NR
1400 NR
1500 115
1600 110
1700 105
1800 110
1900 105
2000 105
2300 110 - ~

2400 NR1

*NR = 
**NR1 =

No re sp o n s e  a t  l i m i t s  o f  a u d io m e te r  
= No re sp o n s e  a t  l i m i t s  o f  th e  a u d io m e te r  

re m a in in g  f r e q u e n c ie s
f o r
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i n  th e  l e f t  e a r  o f  250 Hz a t  40 dB (IS O -1 9 6 4 ), and to  a  

to n e  o f  500 Hz a t  55 dB* The s u b je c t  r e p o r t e d  a  re sp o n se  

i n  th e  r i g h t  e a r  to  a  bone c o n d u c te d  to n e  o f  500 Hz a t  

55 dB b u t  d id  n o t  re sp o n d  to  any  o t h e r  f re q u e n c y .

S e le c t io n  o f  th e  A n e s th e s ia

X y lo ca in e  (L id o c a in e  10^ w/w, C e ly lp y r id in lu m  

C h lo r id e  0 .0 1 $  w/w, an d  A lc o h o l, a b s o lu t e ,  ? d 3 *  V w ) was 

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

X y lo ca in e  h a s  p ro v e n  to  be an e f f e c t i v e  an d  s a f e  i n t r a - o r a l  

t o p i c a l  a n e s t h e t i c  i n  p r e v io u s  s t u d i e s .  D r lp p s , E c k en h o ff , 

and  Vandam ( 1 9 6 7 ) r e p o r t  t h a t  th e  m a jo r  a d v a n ta g e s  o f  

L id o c a in e  ( Xyloc a in e )  a r e  i t s  r a p id  o n s e t  an d  i t s  freedom  

from  l o c a l  i r r i t a t i v e  e f f e c t s .  I t s  p o te n c y  an d  d u r a t io n  

a r e  m o d e ra te ly  g r e a t e r  th a n  many o f  th e  o t h e r  i n t r a - o r a l  

t o p i c a l - a n e s t h e t i c s .

A p p l ic a t io n  o f  T o p ic a l A n e s th e s ia

The h a r d  p a l a t e ,  a n t e r i o r  tw o - th i r d s  o f  th e  s u p e r io r  

and  i n f e r i o r  s u r f a c e s  o f  1he to n g u e  in c lu d in g  th e  l a t e r a l  

m a rg in s , b i l a t e r a l  b u c c a l  mucous m em brane, i n t e r n a l  mucous 

membrane o f  th e  l i p s  and  o f  th e  m a x i l l a r y  and  m a n d ib u la r  

a l v e o l a r  p r o c e s s e s  and  th e  c o n n e c tin g  m ucous membrane w ere 

sp ra y e d  and  sw abbed w ith  th e  a n e s t h e t i z in g  a g e n t .  These 

s u r f a c e s  w ere  f i r s t  sw abbed d ry  to  m in im ize  d i l u t i o n  o f  th e
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agent. Hie an e s th e tic  was ap p lied  by an a ttend ing  o rtho­

d o n tis t  h igh ly  experienced in  the use o f o ra l a n e s th e tic s .

Speaking Task

Hie su b jec t was requ ired  to read aloud, f i r s t  under 

noxmal cond itions and then in  the an esth e tized  condition , 

a l i s t  o f kZ words and a  300 word paragraph. Seven pho­

nemes, /&  , & , s , z, n, 1, / / ,  were produced as sy llab le  

re le a s in g  and sy lla b le  a r re s t in g  consonants. Each con­

sonant appeared in  th ree  d if fe re n t  words as a re leas in g  

consonant and th ree  d if fe re n t  words as an a r re s tin g  con­

sonant w ith each word appearing in  the paragraph only once. 

The id e n tic a l  words were used in  the sentences which were 

used in  the word l i s t .  Hie in v e s tig a to r  developed the

word l i s t  and the paragraph (see Appendices A and B). The

follow ing in s tru c tio n s  were given to the su b jec t:

I w ill  hand you a s e t  o f cards w ith a
word p rin ted  on each card . P lease read
each word aloud only once and p lace the
card on the ta b le  beside you. When
you have f in ish ed  with a l l  the cards I
w ill  hand you a paragraph to read .
P lease read the paragraph aloud.

Hie su b jec t read the paragraph s i le n t ly  s ix  times p r io r  to

the o ra l reading  in  the normal condition  in  o rd er to become

thoroughly fa m ilia r  w ith i t s  co n ten t. Both conditions were 

completed the same day and in  the same experim ental environ­

ment.

Hie su b je c t remained in  an In d u s tr ia l  Acoustic
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C orporation 's  (IAC) te s te e  sound booth, seated in  a 

s ta tio n a ry  c h a ir  with an ad ju s tab le  head r e s t ,  fo r  both 

te s t in g  se ss io n s . A microphone was placed 22 inches from 

the s u b je c t 's  mouth and th is  was connected to an Ampex tape 

reco rder, model AG-350, lo ca ted  in  an ad jacen t IAC t e s t e r  

sound booth.

lection of Data

A rtic u la tio n  accuracy was judged during the reading 

of the s in g le  words and paragraph using the follow ing 

c r i te r i a !  when a consonant was a r t ic u la te d  c o rre c tly  and 

represen ted  an average degree o f p re c is io n  in  a r t ic u la t io n  

i t  was assigned a value of 1; when a consonant was a r t ic u ­

la te d  c o rre c tly , but no t with the p rec is io n  of average 

a r t ic u la t io n  i t  was assigned a value o f 2; when a consonant 

was d is to r te d  an X symbol designated  the m isa r tic u la tio n ; 

when a consonant was om itted, a dash (— ) symbol designated  

the m isa r tic u la tio n ; when an in c o rre c t consonant was s u b s t i­

tu ted  fo r  a co rrec t consonant, the s u b s t itu tio n  was re ­

p o rted . The judges, fiv e  graduate s tu d en ts  in  Speech 

Pathology and Audiology with a t  l e a s t  one year of p ro fes­

siona l experience, judged the s u b je c t 's  a r t ic u la t io n  o f the 

recorded m a te r ia l . Only the sp e c if ic  seven consonants, 

which functioned as e i th e r  re le a s in g  o r  a r re s tin g  consonants, 

were Judged in  the word l i s t  and in  the paragraph.

The k2 words recorded in  the normal and an esth e tized
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c o n d i t io n s  w ere  random ly m ixed  an d  dubbed o n to  a  s in g le  

ta p e  w hich  was p r e s e n te d  to  th e  ju d g e s .  T h e re  was a t  l e a s t  

a  s i x  seco n d  d e la y  b e tw een  word p r e s e n t a t i o n s .  The ju d g e s  

re c o rd e d  th e  a r t i c u l a t o r y  a c c u ra c y  o f  th e  c o n so n a n ts  in  th e  

w ord l i s t  on a  s p e c i a l l y  p r e p a re d  re sp o n s e  s h e e t  a f t e r  r e ­

c e iv in g  s p e c i f i c  i n s t r u c t i o n s  ( s e e  A ppendix C ). I n  ju d g in g  

th e  f i r s t  s e s s io n  and th e  t h i r d  s e s s io n  th e  ju d g e s  r e c o rd e d  

th e  a r t i c u l a t o r y ^  a c c u ra c y  o f  th e  c o n so n a n ts  from  t h e j p a r a -  

g ra p h s  r e a d  i n  th e  n o ra ta l and a n e s t h e t i z e d  c o n d i t io n s  on 

a  s p e c i a l l y  p r e p a re d  re sp o n se  s h e e t  a f t e r  r e c e iv in g  s p e c i f i c  

i n s t r u c t i o n s  ( se e  A ppendix D ).

I n t e l l i g i b i l i t y  o f  th e  w ords r e c o rd e d  u n d e r  th e  

no rm al c o n d i t io n  and  a n e s th e t i z e d  c o n d i t io n  was a s s e s s e d  

by h a v in g  ju d g e s  l i s t e n  to  th e  same ta p e d  word l i s t  a s  

p r e p a re d  f o r  a s s e s s in g  th e  a r t i c u l a t e d  a c c u ra c y  o f  th e  con­

s o n a n ts .  T w e n ty -f iv e  u n d e rg ra d u a te s  w ere in tro d u c e d  to  

t h i s  t a s k  by l i s t e n i n g  to  a  t e n  w ord p r a c t i c e  t a s k .  These 

te n  w ords d id  n o t  a p p e a r  in  th e  w ord l i s t  u se d  f o r  t e s t i n g  

p u r p o s e s .  The Jud g es  th e n  l i s t e n e d  to  th e  ta p e d  word l i s t  

and r e c o rd e d  th e  w ords on a  s p e c i a l l y  p re p a re d  re sp o n s e  

s h e e t  a f t e r  r e c e iv in g  s p e c i f i c  i n s t r u c t i o n s  ( s e e  A ppendix E ) .

The s u b j e c t ' s  word u t t e r a n c e  r a t e  and r e a d in g  r a t e  in  

c o r r e c t  w ords p e r  m in u te  w ere o b ta in e d  by h a v in g  two g ra d u a te  

s tu d e n t s  i n  Speech P a th o lo g y  an d  A u d io lo g y  Judge each  300 

w ord r e a d in g  p a s s a g e  r e c o rd e d  in  th e  "noratal, c o n d i t io n  and 

a n e s th e t i z e d  c o n d i t io n .  The Ju d g es  r e p o r te d  a l l  words
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w hich c o n ta in e d  a  m i& a r t lc u la t io n .  A m i s a r t i c u l a t e d  word 

c o n s is te d  o f  a  word w hich  was a g re e d  upon by th e  two ju d g es  

to  c o n ta in  a  s u b s t i t u t e d ,  d i s t o r t e d ,  o r  o m it te d  phonem e.

The num ber o f  m i s a r t i c u l a t e d  w ords was s u b s t r a c te d  from  

300 to  o b ta in  th e  num ber o f  c o r r e c t l y  a r t i c u l a t e d  w ords 

u n d e r  each  c o n d i t io n .  Die s u b j e c t ' s  r a t e  o f  u t t e r a n c e  was 

o b ta in e d  by t im in g  th e  r e a d in g  o f  th e  p a ra g ra p h  i n  each  

c o n d i t io n .  T h is  tim e was d iv id e d  i n t o  th e  t o t a l  num ber o f  

c o r r e c t l y  a r t i c u l a t e d  w o rd s . The q u o t i e n t  was m u l t i p l i e d  

by 60 in  o r d e r  to  O b ta in  th e  r e a d in g  r a t e  in  c o r r e c t  w ords 

p e r  m in u te . _  .
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CHAPTER I I I

RESULTS AND DISCUSSION

Each consonant occurrence was c la s s i f ie d  by each judge 

in  the manner p rev iously  described . The number of judg­

ments fo r  e i th e r  condition , then , was 210; fo r  each function , 

105; and fo r  each consonant in  each fu n c tio n , 15. Reports 

o f a r t ic u la to ry  accuracy represen ted  simple summations of 

these judgments. Only the r e s u l ts  of I n t e l l i g i b i l i t y  judg­

ments were s t a t i s t i c a l l y  analyzed.

Connected Speech 

A rticu la to ry  c h a ra c te r ls t lo s

In connected speech (as may be seen in  Table 2) the 

su b jec t was judged more freq u en tly , 174 times, to have a r t ic u ­

la te d  consonants co rrec tly  in  th e  an esth e tized  condition  than 

in  the normal cond ition , 162 tim es. I f  we co n s id e r 'th e  

Judges* choice of a r t ic u la to ry  co rrec tn ess  as being a combi­

na tio n  o f both number 1 and number 2, normal condition , 198, 

and an esth e tized  cond ition , 202, on the a r t ic u la to ry  judging 

sc a le , then the d iffe ren ce  of fo u r between the two conditions 

i s  minimal. There were more judged m lsa r tlc u la tio n s  in  the 

normal cond ition , 12, than In th e  an es th e tized  condition , 

e ig h t. There were a lso  more a r t ic u la t io n s  judged number 2

29
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T a b le  2 . SUMMARY OF 105 JUDGMENTS OF ARTICULATORY ACCURACY FOR SEVEN RELEASING 
AND ARRESTING CONSONANTS PRODUCED IN THE PARAGRAPH IN THE NORMAL AND 
ANESTHETIZED CONDITIONS.

RELEASING ARRESTING TOTAL

Judgment* Normal A nesthetized  Normal A nesthetized  Normal A nesthetized

1 93 97 69 77 162 17^

2 10 7 26 21 36 28

X 2 0 k 2 6 2

—■ 0 0 3 k 3 1*

Sub. 0 1 3
1

1 3 2

Judgments of accuracy a re  rep resen ted  by 1, 2, X, — , Sub.
1 = consonant a r t ic u la te d  c o r r e c t ly ,  re p re se n tin g  an average degree of

p re c is io n  in  a r t ic u la t io n
2 »* a r t ic u la te d  c o r re c t ly  but w ith le s s  than average p re c is io n  
X = d is to r te d

— =« om itted  
Sub, = s u b s t i tu t io n  of an in c o rre c t consonant

VjJo



In  th e  noxmal c o n d itio n *  36, th a n  In  th e  a n e s th e t iz e d  con­

d i t io n *  28. No s t r o n g  p a t t e r n s  o f  d i f f e r e n c e  betw een th e  

no rm al c o n d i t io n  and th e  a n e s t h e t i z e d  c o n d i t io n  ap p e a red  

In  th e  t o t a l  o f  th e  a r t i c u l a t i o n  ju d g m e n ts .

C o n d it io n  and f u n c t io n

The g r e a t e s t  num ber o f  c o r r e c t l y  a r t i c u l a t e d  conson­

a n t s  was ju d g ed  to  have o c c u r re d  i n  th e  c a se  o f  s y l l a b l e  

r e l e a s i n g  c o n so n a n ts  p ro d u c e d  in  th e  a n e s th e t iz e d  c o n d i t io n  

a s  s e e n  in  F ig u re  1 .  The seco n d  m o st f r e q u e n t  In s ta n c e  o f  

c o r r e c t l y  a r t i c u l a t e d  c o n so n a n ts  o c c u r re d  in  th e  c a se  o f  

r e l e a s i n g  c o n so n a n ts  p ro d u c e d  in  th e  norm al c o n d i t io n .

The a r r e s t i n g  c o n so n a n ts  I n  th e  a n e s th e t iz e d  c o n d i t io n  w ere 

n e x t  i n  f re q u e n c y  o f  c o r r e c t  a r t i c u l a t i o n s ,  and  th e  l e a s t  

f r e q u e n t ly  c o r r e c t  a r t i c u l a t i o n s  o c c u r re d  i n  th e  c a se  o f  

th e  c o n so n a n ts  i n  th e  noxm al a r r e s t i n g  p o s i t i o n .

In  o t h e r  w ords, th e  Ju d g es  a s s ig n e d ,  a  num ber 1 , from

m o st to  l e a s t  f r e q u e n t ly ,  in  th e  fo l lo w in g  o rd e rs  1 ) an ­

e s t h e t i z e d  c o n d i t io n  r e l e a s i n g  c o n s o n a n ts ,  9 7 * 2) noxmal 

c o n d i t io n  r e l e a s i n g  c o n s o n a n ts , 9 3 * 3) a n e s th e t iz e d  c o n d i­

t i o n  a r r e s t i n g  c o n s o n a n ts , 77 ; k)  noxm al c o n d i t io n  a r r e s t ­

in g  c o n s o n a n ts , 69 . The Jud g es  a s s ig n e d  a  num ber 2, from

m ost to  l e a s t  f r e q u e n t ly ,  i n  th e  fo l lo w in g  o rd e rs  1 ) noxm al

c o n d i t io n  a r r e s t i n g  c o n s o n a n ts ,  26 ; 2) a n e s th e t iz e d  c o n d i­

t i o n  a r r e s t i n g  c o n s o n a n ts , 21 ; 3) n o rm al c o n d i t io n  r e l e a s i n g  

c o n s o n a n ts , t e n ;  k)  a n e s th e t iz e d  c o n d i t io n  r e l e a s i n g  con -
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3 2

100-r Normal 
A rresting  □_
Releasing o  o

A nesthetized 
A rresting  
Releasing

= consonant a r t ic u la te d  
co rre c tly  rep resen tin g  
an average degree of 
p rec is io n  in  a r t ic u la t io n

= a r t ic u la te d  c o rre c tly
but with le s s  than average 
p rec is io n

= d is to r te d  ( — ) = om itted
= s u b s t i tu tio n  of an 

in co rrec t consonant

A rtic u la tio n  c la s s i f ic a t io n s

Figure 1. Summary of 105 judgments regard ing  the
a r t ic u la to ry  c la s s i f ic a t io n s  of seven phonemes 
which functioned as re le a s in g  and a r re s tin g  
consonants in  the paragraph in  the normal 
and an esth e tized  con d itio n s.
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33
sonants, seven.

D is to rtio n  type e r ro rs  occurred most freq u en tly  in  the 

normal cond ition  a r r e s t in g  consonants, fo u r. Normal con­

d it io n  re le a s in g  consonants and an esth e tized  condition 

a r re s tin g  consonants were d is to r te d  an equal number of tim es, 

two, and an es th e tized  condition  re le a s in g  consonants were 

never judged as d is to r te d . Omission type e rro rs  occurred 

from most to l e a s t  freq u en tly , in  the follow ing order* 1) 

an esth e tized  cond ition  a r re s tin g  consonants, four; 2) normal 

condition  a r re s tin g  consonants, th re e . Consonants in  the 

noxmal re le a s in g  and an esth e tized  re le a s in g  conditions were 

never judged om itted . S u b s titu tio n  type e r ro rs  occurred, 

from most to l e a s t  freq u en tly , in  the follow ing order* 1) 

normal cond ition  a r re s t in g  consonants, th re e ; 2) anesthe­

tiz e d  condition  re le a s in g  consonants and an esth e tized  condi­

tio n  a r re s tin g  consonants were su b s titu te d  fo r  an equal 

number of tim es, one. Normal cond ition  re le a s in g  consonants 

were never judged to have been su b s titu te d  fo r  by an in ­

co rrec t consonant.

More consonants in  the an esth e tized  condition  than in  

the normal cond ition  were Judged to have been a r t ic u la te d  

c o rre c tly . More a r re s t in g  consonants then re lea s in g  con­

sonants were judged w ith a number 2 in  both the an esth e tized  

and noxmal co n d itio n . More m is a r tic u la tio n s  were judged to 

have occurred in  the a r re s tin g  consonants than in  the re ­

le a s in g  consonants in  both the noxmal and an esth e tized
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c o n d i t i o n s .  More m i s a r t i c u l a t i o n s  w ere ju d g ed  to  h av e  

o c c u r re d  i n  th e  norm al c o n d i t io n  a r r e s t i n g  c o n s o n a n ts  th a n  

in  th e  a n e s th e t i z e d  c o n d i t io n  a r r e s t i n g  c o n s o n a n ts .  More 

d i s t o r t i o n  ty p e  e r r o r s  and s u b s t i t u t i o n  ty p e  e r r o r s  w ere 

ju d g ed  to  h av e  o c c u r re d  in  th e  norm al c o n d i t io n  a r r e s t i n g  

c o n so n a n ts  th a n  in  th e  a n e s th e t i z e d  c o n d i t io n  a r r e s t i n g  

c o n s o n a n ts . T here w ere m ore o m iss io n  ty p e  e r r o r s  Ju d g ed  to  

h a v e ^ o c c u r re d  i n  th e  a n e s t h e t i z e d  c o n d i t io n  a r r e s t i n g  con­

s o n a n ts  th a n  i n  th e  noxm al c o n d i t io n  a r r e s t i n g  c o n s o n a n ts .  

I h e r e  w ere m ore d i s t o r t i o n  ty p e  e r r o r s  ju d g ed  f o r  th e  noxmal 

c o n d i t io n  r e l e a s i n g  c o n so n a n ts  th a n  f o r  th e  a n e s th e t i z e d

c o n d i t io n  r e l e a s i n g  c o n so n a n ts  and  more s u b s t i t u t i o n  ty p e

e r r o r s  w ere Judged  to  h av e  o c c u r re d  f o r  th e  a n e s th e t i z e d

c o n d i t io n  r e l e a s i n g  c o n so n a n ts  th a n  f o r  th e  noxm al c o n d i­

t i o n  r e l e a s i n g  c o n s o n a n ts .

C o n d itio n  and  a c c u ra c y  o f  in d iv id u a l  c o n so n a n ts

Of th e  se v e n  c o n so n a n ts  th e  r e l e a s i n g  / &  / ,  / n / ,  and 

/ l /  w ere Ju d g ed  w ith  a  1 by a l l  Judges i n  th e  noxm al con­

d i t i o n .  Ih e  / z /  was th e  o n ly  c o n so n a n t w hich  was d i s t o r t e d .  

The sev en  c o n s o n a n ts  w ere n e v e r  ju d g ed  to  have been  o m it te d ,  

n o r  w ere s u b s t i t u t i o n  e r r o r s  r e p o r te d  i n  th e  noxm al r e ­

l e a s in g  c o n d i t io n .  In  th e  a n e s th e t i z e d  c o n d i t io n  r e l e a s i n g  

c o n s o n a n ts , th e  / n /  and  / l /  w ere ju d g ed  w ith  a  1 by a l l  

Ju d g e s . The / z /  was th e  o n ly  c o n so n a n t f o r  w hich an  i n ­

c o r r e c t  c o n s o n a n t was Judged  to  have been  s u b s t i t u t e d .  The
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sev en  c o n so n a n ts  w ere n e v e r  Ju d g ed  to  h ave  been d i s t o r t e d  

o r  o m itte d  i n  th e  a n e s th e t iz e d  r e l e a s i n g  c o n d i t io n .

Of th e  sev en  c o n so n a n ts  th e  /  9^/ was Judged w ith  a  1 

by a l l  e x c e p t  two o f  th e  ju d g e s  i n  th e  no rm al a r r e s t i n g  

c o n d i t io n ,  lh e  / * / ,  / z / ,  and  / l /  w ere a l l  judged  to  have 

been  d i s t o r t e d .  The f e  /  and  / l /  w ere Judged  to  have been  

o m it te d ,  lh e  / z /  was th e  o n ly  c o n so n a n t f o r  w hich an  in ­

c o r r e c t  c o n so n a n t was ju d g ed  to  h av e  been  s u b s t i t u t e d .  Of 

th e  sev en  c o n so n a n ts  th e  / n /  was ju d g ed  w ith  a  number 1 by 

a l l  e x c e p t two o f  th e  ju d g e s  i n  th e  a n e s th e t iz e d  a r r e s t i n g  

c o n d i t io n ,  lh e  / &  /  was th e  o n ly  c o n so n a n t judged  to  h ave  

b een  d i s t o r t e d .  The / < ^ /  and  th e  / I /  w ere th e  o n ly  conson­

a n t s  Judged to  have been  o m it te d  and  th e  / n /  was th e  o n ly  

c o n so n a n t f o r  w hich an  i n c o r r e c t  c o n so n a n t was ju d g ed  to  

h av e  been s u b s t i t u t e d  in  th e  a n e s t h e t i z e d  a r r e s t i n g  c o n d i­

t i o n .

lh e  c o n so n a n ts  and  t h e i r  f re q u e n c y  o f  number 1 Judg­

m en ts  in  th e  norm al r e l e a s i n g  c o n d i t io n  were* 1) / 9  , n ,  1 /  

m o st f r e q u e n t ly  and an  e q u a l num ber o f  t im e s ;  2) / f  s ,  z /  

w ere  judged  seco n d  m o st f r e q u e n t ly  and  an e q u a l num ber o f  

t im e s ;  and  3) / & /  l e a s t  f r e q u e n t l y  a s  s e e n  in  F ig u re  2. 

lh e  co n so n a n ts  and  t h e i r  f re q u e n c y  o f  num ber 1 judgm ents in  

th e  a n e s th e t iz e d  r e l e a s i n g  c o n d i t io n  were* 1) / n ,  1 /  ju d g ed  

m o st f r e q u e n t ly  a n d  an  e q u a l num ber o f  t im e s ;  2) /  f  t s t & /  

w ere judged  seco n d  m o st f r e q u e n t ly  and  an  e q u a l num ber o f  

t im e s ;  3) / ^ /  was Judged  t h i r d  m o s t f r e q u e n t ly ;  and k)  / z /
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Figure 2. Summary of the frequency of occurrence for the five classifications of 

articulation for the releasing and arresting consonants produced in the 
paragraph under the normal and anesthetized conditions. o\



was Judged th e  l e a s t  f r e q u e n t ly ,  lh e  c o n so n a n ts  and  t h e i r  

f re q u e n c y  o f  num ber 1 judgm en ts  in  th e  noxm al a r r e s t i n g  

c o n d i t io n  were* 1) / £ " /  ju d g ed  th e  m o st f r e q u e n t ly ;  2) / s /  

was ju d g ed  th e  seco n d  m o st f r e q u e n t l y ;  3) / S  % n/  w ere 

Judged t h i r d  m o st f r e q u e n t ly  and  an e q u a l num ber o f  t im e s ;

/ &  , 1 /  w ere ju d g e d  f o u r th  m o st f r e q u e n t ly  and an e q u a l 

num ber o f  t im e s ;  and 5) th e  / z /  was Judged  th e  l e a s t  f r e ­

q u e n t ly .  lh e  c o n so n a n ts  and t h e i r  f re q u e n c y  o f  num ber 1 

judgm ents in  th e  a n e s th e t iz e d  a r r e s t i n g  c o n d i t io n  were*

1) / n /  ju d g ed  th e  m o st f r e q u e n t ly ;  2) / J f  was Judged th e  

seco n d  m o st f r e q u e n t ly ;  3) / l ,  s ,  3^ /  w ere Judged t h i r d  

m o st f r e q u e n t ly  and an  e q u a l num ber o f  t im e s ;  U) / z /  was 

Judged f o u r th  m o st f r e q u e n t ;  5) / &/  was Judged  l e a s t  f r e ­

q u e n t ly .

In  o t h e r  w o rd s, th e  sev en  c o n so n a n ts  w ere Judged w ith  

a  num ber 1 , from  m o st to  l e a s t  f r e q u e n t l y ,  in  th e  fo llo w ­

in g  o rd e r*  1) noxm al c o n d i t io n  r e l e a s i n g  c o n so n a n ts ,

/ e  ,  n , 1 / ,  1 5 , / j - * s ,  z / ,  13 and  th e  / & / ,  n in e ;  2) an ­

e s th e t i z e d  c o n d i t io n  r e l e a s in g  c o n s o n a n t s , /h ,  1 / ,  1 5 ,

/ / s / » / ^ / »  13 * and  th e  / z / ,  1 2 ; 3) noxmal con­

d i t i o n  a r r e s t i n g  c o n s o n a n ts , / 3 V ,  1 3 » / s / ,  11 , / / ' ,  n / ,  

t e n ,  / &  , 1 / ,  n in e ,  an d  th e  / z / ,  s e v e n ; b)  a n e s th e t iz e d  

c o n d i t io n  a r r e s t i n g  c o n s o n a n ts , / n / ,  1 3 , / / / »  12 , / l ,  s ,  £ V ,  

1 1 , / z / ,  t e n ,  and th e  f 6 / % n in e .

lh e  se v e n  c o n so n a n ts  w ere ju d g e d  w ith  a  number 2 , from  

m o st to  l e a s t  f r e q u e n t ly ,  i n  th e  fo l lo w in g  o rd e r*  1) noxmal
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c o n d i t io n  r e l e a s i n g  c o n s o n a n ts , / £ / ,  f i v e ,  / s , J ' / ,  tw o, 

and th e  / z / ,  o n e , th e  / n ,  1 , 0  /  w ere n e v e r  Judged w ith  a  

num ber 2 ; 2) a n e s th e t i z e d  c o n d i t io n  r e l e a s i n g  c o n so n a n ts ,

/ & ,  z / ,  tw o, / / ' ,  e  * s / ,  o n e , th e  / n ,  1 /  w ere n e v e r  Judged 

by  a  num ber 2; 3) no rm al c o n d i t io n  a r r e s t i n g  c o n so n a n ts ,

/ n ,  / / ,  f i v e ,  / z ,  s / ,  f o u r ,  th e  /  <£ , 1 / ,  t h r e e ,  and th e  

/ < ^ / ,  tw o; 4) a n e s th e t iz e d  c o n d i t io n  a r r e s t i n g  c o n so n a n ts , 

/ z / ,  f i v e ,  / s ,  f o u r ,  / / / ,  t h r e e ,  / ! , & / ,  tw o, and th e  

/ n / ,  o n e .

D i s to r t i o n  ty p e  e r r o r s  o c c u r re d ,  from  m ost to  l e a s t  

f r e q u e n t ly ,  i n  th e  fo llo w in g  o rd e r*  1) noxm al c o n d i t io n  

r e l e a s i n g  c o n s o n a n ts , / £ ,  z / ,  o n e , th e  / &  , 1 , n , S  , s /  

w ere n e v e r  Judged to  have b een  d i s t o r t e d ;  2) a n e s th e t iz e d  

c o n d i t io n  r e l e a s i n g  c o n s o n a n ts , th e  / s ,  z , n ,  1 ,< ^ , e , / /  

w ere n e v e r  Judged  to  have b een  d i s t o r t e d ;  3) norm al co n d i­

t i o n  a r r e s t i n g  c o n s o n a n ts , / &  / ,  tw o, th e  / z ,  1 / ,  o n e , th e  

/< ? ,  j ' , s ,  n /  w ere n e v e r  Judged  to  have  b een  d i s t o r t e d ;  b)  

a n e s th e t i z e d  c o n d i t io n  a r r e s t i n g  c o n s o n a n ts , th e  / &  /  was th e  

o n ly  c o n so n a n t ju d g ed  to  have b een  d i s t o r t e d ,  tw o.

O m ission  ty p e  e r r o r s  o c c u r r e d ,  from  m o st to  l e a s t  

f r e q u e n t ly ,  i n  th e  fo llo w in g  o rd e r*  1) noxm al c o n d i t io n  r e ­

l e a s in g  c o n s o n a n ts ,  th e  / s ,  z , n , 1 , ' c t  , 6  , S /  w ere n e v e r  

ju d g ed  to  h ave  been  o m it te d ;  2) a n e s t h e t i z e d  c o n d i t io n  r e ­

l e a s i n g  c o n s o n a n ts ,  th e  / s ,  z ,  n ,  1 , ^  , 0  , X /  w ere n e v e r  

Judged to  h ave  been  o m it te d ;  3) n o rm al c o n d i t io n  a r r e s t i n g  

c o n s o n a n ts , / ! / ,  tw o, / & f ,  o n e , and  th e  / s ,  z , n ,  ^ , f  /
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w ere n e v e r  ju d g e d  to  h av e  been  o m it te d ;  4) a n e s th e t iz e d

c o n d i t io n  a r r e s t i n g  c o n s o n a n ts ,  / 6  , 1 / ,  tw o, th e

/ z ,  s ,  n ,  f  , 2V  w ere n e v e r  Judged to  h av e  b een  o m it te d .

S u b s t i t u t i o n  ty p e  e r r o r s  o c c u r re d ,  from  m o st to  l e a s t  

f r e q u e n t ly ,  i n  th e  fo l lo w in g  o rd e r*  1) norm al, c o n d i t io n  

r e l e a s i n g  c o n s o n a n ts ,  th e  / s ,  z , n , ! , - & f & 9 f  /  n e v e r  w ere 

Judged  to  h av e  been  s u b s t i t u t e d  f o r  by an  i n c o r r e c t  con­

s o n a n t;  2) a n e s th e t i z e d  c o n d i t io n  r e l e a s i n g  c o n s o n a n ts , th e  

o n ly  c o n so n a n t s u b s t i t u t e d  was th e  / d z /  f o r  th e  / z / ,  o ne;

3) noxm al c o n d i t io n  a r r e s t i n g  c o n s o n a n ts , th e  o n ly  conson­

a n t  s u b s t i t u t e d  was th e  / & /  f o r  th e  / z / ,  t h r e e ;  k)  a n e s ­

t h e t i z e d  c o n d i t io n  a r r e s t i n g  c o n s o n a n t,  th e  o n ly  c o n so n a n t 

s u b s t i t u t e d  was th e  /  0 /  f o r  th e  / n / ,  o n e .

An e x a m in a tio n  o f  T ab le  3 r e v e a le d  t h a t  u n d e r  th e  

no rm al r e l e a s i n g  c o n d i t io n  and  th e  a n e s th e t i z e d  r e l e a s i n g  

c o n d i t io n ,  th e  / n /  and  / l /  w ere ju d g ed  to  h av e  been  a r t i c u ­

l a t e d  w ith  a v e ra g e  p r e c i s i o n  and a c c u ra c y  on a l l  t r i a l s .

The / & /  was Judged  to  h av e  b een  a r t i c u l a t e d  w ith  l e s s  th a n  

a v e ra g e  p r e c i s i o n  o n ly  o n c e . The /  cP/  was d i s t o r t e d  once 

and  ju d g ed  to  h av e  been  a r t i c u l a t e d  w ith  l e s s  th a n  a v e ra g e  

p r e c i s i o n  f i v e  t im e s , m aking  i t  th e  l e a s t  w e l l  a r t i c u l a t e d  

o f  th e  sev en  n o rm al r e l e a s i n g  c o n s o n a n ts .  lh e  / z /  was 

Judged to  h av e  been  d i s t o r t e d  once i n  th e  no rm al r e l e a s i n g  

c o n d i t io n .  A s u b s t i t u t i o n  o f  / d z /  was made f o r  th e  / z /  in  

th e  a n e s th e t i z e d  r e l e a s i n g  c o n d i t io n .  A l l  o t h e r  t r i a l s  f o r  

th e  / z /  was Judged  a s  c o r r e c t .  There w ere no o m iss io n s  In

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

Table 3. SUMMARY OF THE RESPONSES OF FIVE JUDGES TO THE ARTICULATORY ACCURACY OF 
SEVEN PHONEMES APPEARING AS THREE RELEASING AND AS THREE ARRESTING
CONSONANTS IN THE PARAGRAPH IN THE NORMAL AND ANESTHETIZED CONDITIONS,.

! '

Judg­ NORMAL RELEASING
■

ANESTHETIZED RELEASING
m ent* e ac s Z. n 1 S e s X n l S

1 15 9 13 13 15 15 13 14 13 14 12 15 15 14
2 0 5 2 1 0 0 2 1 2 1 2 0 0 1
X 0 l 0 1 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub. 0 0 0 0 0 0 0 0 0 0 1 0 0 0

NORMAL1 ARRESTING ANESTHETIZED ARRESTING
e af s z. n 1 s e 3P s z n 1 J

1 9 13 11 7 10 9 10 9 11 11 10 13 11 12
2 3 2 4 4 5 3 5 2 4 4 5 1 2 3
X 2 0 0 1 0 l 0 2 0 0 0 0 0 0

— 1 0 0 0 0 2 0 2 0 0 0 0 2 0
Sub. 0 0 0 3 0 0 0 0 0 0 0 I 0 0

*Judgments of accuracy a re  measured by« 1, 2, X, — , Sub. 1 =* consonant 
a r t ic u la te d  c o r re c t ly  rep re se n tin g  an average degree of p re c is io n  in  a r t i c ­
u la t io n ;  2 = a r t ic u la te d  c o r re c t ly  but w ith  le s s  than  average p re c is io n ; X = 
d is to r te d ;  —- = om itted ; Sub, » s u b s t i tu t io n  of an in c o rre c t  consonant.



the normal re le a s in g  and an esth e tized  re le a s in g  co n d itio n s. 

The / z ,  were judged to have been d is to r te d  in  the noimal 

re le a s in g  co n d itio n .

A study o f the noimal and an es th e tized  a r re s tin g  con­

sonants in  Table 3 revealed more s u b s t i tu t io n s , om issions 

and d is to r t io n s  and a change in  the consonants which were 

most o ften  judged to have been c o rre c tly  a r t ic u la te d  under 

the noimal and an e sth e tized  re le a s in g  co n d itio n s. No a r ­

re s tin g  consonant achieved a ra tin g  o f a l l  1*s . The / n / ,  

ra te d  most freq u en tly  a r t ic u la te d  w ith average p rec is io n  as 

a re le a s in g  consonant, was, as an a r re s t in g  consonant, 

judged with a number 1 ten  tim es by the judges under 

noimal cond itions and 13 tim es under the an esth e tized  con­

d i t io n . The / l / ,  a lso  Judged w ith a p e rfe c t ra tin g  when used 

as a re le a s in g  consonant, under the  normal a r re s tin g  condi­

tio n  was judged w ith a 1, nine tim es; a number 2, th ree  

tim es, and was d is to r te d  once and om itted tw ice. The / l /  

was om itted tw ice under the an esth e tized  cond ition , a r t i ­

cu la ted  w ith l e s s  than average p re c is io n  tw ice and w ith 

average p re c is io n  11 tim es. The /  3r/  in  the normal a r r e s t ­

ing cond ition  was judged to have been a r t ic u la te d  c o rre c tly  

w ith average p re c is io n  most fre q u en tly , in  d i r e c t  opposition  

to  i t s  accuracy o f a r t ic u la t io n  as a re le a s in g  consonant. 

Under the an e s th e tize d  a r re s tin g  condition  the  / ^ : /  was — 

ra te d  number 1, 11 tim es and number 2, fou r tim es. The 

l e a s t  f req u en tly  c o rre c tly  a r t ic u la te d  consonants in  the
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a r r e s t i n g  g ro u p , f o r  b o th  th e  a n e s th e t i z e d  and n o im al con­

d i t i o n s  w ere th e  / £ / ,  / z /  and / l / .  lh e  / l /  was d is c u s s e d  

a b o v e . The / e f  i n  th e  n o im al c o n d i t io n  was a r t i c u l a t e d  

w ith  n o im al p r e c i s i o n  n in e  t im e s ,  and  w ith  l e s s  th a n  n o im al 

p r e c i s i o n  th r e e  t im e s ,  d i s t o r t e d  tw ic e ;  and o m it te d  o n c e .

I n  th e  a n e s th e t i z e d  c o n d i t io n ,  th e  / &  /  a g a in  was a r t i c u l a t e d  

p o o r ly ,  ju d g ed  a s  o m it te d  tw ic e ,  d i s t o r t e d  tw ic e , a r t i c u l a ­

te d  w ith  n o rm al p r e c i s i o n  n in e  t im e s  and  w ith  l e s s  th a n  

norm al p r e c i s i o n  tw ic e .  The / z /  i n  th e  a n e s th e t iz e d  con­

d i t i o n  was a r t i c u l a t e d  c o r r e c t l y  w ith  n o im al p r e c i s i o n  te n  

t im e s ,  w i th  l e s s  th a n  no rm al p r e c i s i o n  f i v e  t im e s . However, 

u n d e r  n o rm al c o n d i t io n s  th e  / ^ /  was s u b s t i t u t e d  f o r  th e  

/ z /  th r e e  t im e s .  The / z /  was d i s t o r t e d  o n c e , a r t i c u l a t e d  

c o r r e c t l y  sev en  t im e s ,  and w i th  l e s s  th a n  av e ra g e  p r e c i s i o n  

f o u r  tim es- i n  th e  n o rm al a r r e s t i n g  c o n d i t io n .

H ate  o f  u t t e r a n c e

The s u b je c t* s  tim e  f o r  r e a d in g  th e  300 word p a s s a g e  

was one m in u te ,  5 4 .9  seco n d s i n  th e  no rm al c o n d i t io n .  In  

th e  a n e s th e t i z e d  c o n d i t io n  th e  r e a d in g  tim e  was two m in u te s ,  

3 .6  s e c o n d s . The s u b je c t  was Ju d g ed  to  h av e  c o r r e c t l y  

a r t i c u l a t e d  287 w ords i n  th e  n o rm a l c o n d i t io n  and 294 w ords 

i n  th e  a n e s th e t i z e d  c o n d i t io n .  The s u b j e c t ’ s r e a d in g  r a t e  

i n  th e  no rm al c o n d i t io n  was 1 4 9 .8  c o r r e c t  w ords p e r  m in u te  

a s  com pared to  1 4 2 .8  c o r r e c t  w ords p e r  m in u te  r e a d in g  r a t e  

i n  th e  a n e s th e t i z e d  c o n d i t io n .
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I s o l a t e d  Words 

A r t i c u la to r y  c h a r a c t e r l s t i c s  <

In  I s o l a t e d  w ords ( a s  may be seen  In  T ab le  4) th e  su b ­

j e c t  was Judged  m ore f r e q u e n t ly ,  l 6 l  t im e s ,  tx> have a r t i c u ­

l a t e d  c o n so n a n ts  c o r r e c t l y  in  th e  a n e s th e t i z e d  c o n d i t io n  

th a n  in  th e  n o im a l c o n d i t io n ,  135 t im e s .  More Judged m is -  

a r t i c u l a t i o n s  o c c u r re d  in  th e  n o rm al c o n d i t io n ,  35» th a n  

in  th e  a n e s th e t i z e d  c o n d i t io n ,  23 . More Judged num ber 2*s 

a l s o  o c c u r re d  i n  th e  norm al c o n d i t io n ,  40 , th a n  in  th e  

a n e s th e t iz e d  c o n d i t io n ,  25*

C o n d itio n  and f u n c t io n

The g r e a t e s t  num ber o f  c o r r e c t l y  a r t i c u l a t e d  c o n so n a n ts  

was Judged to  h av e  o c c u r re d  in  th e  c a se  o f  s y l l a b l e  a r r e s t ­

in g  c o n so n a n ts  p ro d u c e d  in  th e  a n e s t h e t i z e d  c o n d i t io n  a s  

s ee n  in  F ig u re  3 . The second  m o st f r e q u e n t  in s ta n c e  o f  

c o r r e c t l y  a r t i c u l a t e d  co n so n a n ts  o c c u r re d  i n  th e  c a se  o f  r e ­

l e a s in g  c o n so n a n ts  p ro d u ced  in  th e  a n e s th e t iz e d  c o n d i t io n .  

The a r r e s t i n g  c o n so n a n ts  in  th e  no rm al c o n d i t io n  w ere n e x t  

in  f re q u e n c y  o f  c o r r e c t  a r t i c u l a t i o n s ,  and  th e  l e a s t  f r e ­

q u e n t ly  c o r r e c t  a r t i c u l a t i o n s  o c c u r re d  in  th e  c a se  o f  th e  

c o n so n a n ts  i n  th e  norm al r e l e a s i n g  c o n d i t io n .

In  o t h e r  w o rd s , th e  Judges a s s ig n e d  a  num ber 1 , from  

m o st to  l e a s t  f r e q u e n t ly ,  in  th e  fo l lo w in g  o rd e r*  1) a n e s ­

t h e t i z e d  c o n d i t io n  a r r e s t i n g  c o n s o n a n ts ,  8 1 ; 2) a n e s th e t iz e d
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Table 4 . SUMMARY OF 105 JUDGMENTS OF ARTICULATORY ACCURACY FOR SEVEN RELEASING
AND ARRESTING CONSONANTS PRODUCED IN V/ORDS IN THE NORMAL AND ANESTHETIZED 
CONDITIONS.

RELEASING ARRESTING i\ TOTAL

Judgment Normal A nesthetized Normal A nesthetized Norma*l A nesthetized

1 67 80 68 81 135 161

2 21 12 19 13 40 25
X 9 8 4 3 13 11

— 0 0 2 0 2 0

Sub.
K

8 5 12 7 20 12

Judgments of accuracy are  rep resen ted  by 1, 2, X, — , Sub.
1 = consonants a r t ic u la te d  c o r r e c t ly ,  re p re se n tin g  an average degree of

p re c is io n  in  a r t ic u la t io n
2 «= a r t ic u la te d  c o r re c t ly  but w ith le s s  than average p re c is io n  
X = d is to r te d

— = om itted  j
Sub.= s u b s t i tu t io n  of an in c o rre c t consonant

•(=-



100-r

90-

8 0 -

70-

©

c 60-Q)
u
3o
o50-
<Ho
>>
< * 0 -
©
3o'
©

r^30-

20 -

10 -

N orm al
A r r e s t in g  p ------ □
R e le a s in g  q-------o

A n e s th e t iz e d
A r r e s t in g  • ------•
R e le a s in g  o ------ •

= c o n so n a n t a r t i c u la t e d  
c o r r e c t l y  r e p r e s e n t in g  
an a v e ra g e  d eg ree  o f  
p r e c i s io n  in  a r t i c u l a t i o n

= a r t i c u l a t e d  c o r r e c t l y  but 
w ith  l e s s  th a n  a v era g e  
p r e c i s io n

= d i s t o r t e d  ( — ) = o m itted

= s u b s t i t u t i o n  o f  an 
in c o r r e c t  co n so n a n t

b U D .

1 2 X —

A r t ic u la t io n  c l a s s i f i c a t i o n

Sub.

F ig u r e  3 . Summary o f  105 judgm ents r e g a r d in g  th e  
a r t i c u la t o r y  c l a s s i f i c a t i o n s  o f  sev e n  
phonemes w hich  fu n c t io n e d  as r e l e a s in g  and 
a r r e s t in g  c o n so n a n ts  in  words in  th e  norm al 
and a n e s t h e t iz e d  c o n d i t io n s .
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c o n d i t io n  r e l e a s i n g  c o n s o n a n ts , 80; 3) norm al c o n d i t io n  

a r r e s t i n g  c o n s o n a n ts , 68; 4) norm al c o n d i t io n  r e l e a s i n g  

c o n s o n a n ts , 6 ? .  Hie ju d g e s  a s s ig n e d  a  num ber 2 , from  m o st 

to  l e a s t  f r e q u e n t ly ,  i n  th e  fo l lo w in g  o rd e r I  1) norm al con­

d i t i o n  r e l e a s i n g  c o n so n a n t, 21; 2) no rm al c o n d i t io n  a r r e s t ­

in g  c o n s o n a n t, 19* 3) a n e s th e t iz e d  c o n d i t io n  a r r e s t i n g  

c o n so n a n t, 1 3 ; 4) a n e s th e t iz e d  c o n d i t io n  r e l e a s i n g  conson­

a n t ,  1 2 .

D i s to r t i o n  ty p e  e r r o r s  o c c u r r e d ,  from  m o st to  l e a s t  

f r e q u e n t ly ,  i n  th e  fo llo w in g  o rd e r*  1 ) norm al c o n d i t io n  r e ­

l e a s in g  c o n s o n a n t,  n in e ;  2) a n e s th e t i z e d  c o n d i t io n  r e l e a s i n g  

c o n so n a n t, e i g h t ;  3) norm al c o n d i t io n  a r r e s t i n g  c o n so n a n t, 

f o u r ;  4) a n e s t h e t i z e d  c o n d i t io n  a r r e s t i n g  c o n so n a n t, t h r e e .  

O m ission  ty p e  e r r o r s  o c c u r re d ,  from  m o st to  l e a s t  f r e q u e n t ly ,  

in  th e  fo l lo w in g  o rd e r*  1) no rm al c o n d i t io n  a r r e s t i n g  con­

s o n a n ts ,  tw o; 2) co n so n a n ts  i n  th e  a n e s th e t iz e d  and no rm al 

r e l e a s i n g  c o n d i t io n s  and c o n so n a n ts  i n  th e  a n e s th e t iz e d  a r ­

r e s t i n g  c o n d i t io n  w ere n e v e r  ju d g e d  to  have been  o m it te d .  

S u b s t i t u t i o n  ty p e  e r r o r s  o c c u r re d ,  from  m o st to  l e a s t  f r e ­

q u e n t ly ,  i n  th e  fo llo w in g  o rd e r*  1) no rm al c o n d i t io n  a r r e s t ­

in g  c o n s o n a n ts ,  12 ; 2) no rm al c o n d i t io n  r e l e a s i n g  c o n s o n a n ts ,  

e i g h t ;  3) a n e s th e t i z e d  c o n d i t io n  a r r e s t i n g  c o n s o n a n ts , s e v e n ;

4) a n e s th e t i z e d  c o n d i t io n  r e l e a s i n g  c o n s o n a n ts , f i v e .

More c o n so n a n ts  w ere ju d g ed  to  hav e  been  a r t i c u l a t e d  

c o r r e c t l y  i n  th e  a n e s th e t iz e d  r e l e a s i n g  and a r r e s t i n g  c o n d i­

t io n s  th a n  in  th e  norm al r e l e a s i n g  an d  a r r e s t i n g  c o n d i t io n s .
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More num ber 2 ' s  w ere r e p o r te d  f o r  th e  norm al r e l e a s i n g  and 

a r r e s t i n g  c o n s o n a n ts  th an  f o r  th e  a n e s th e t iz e d  r e l e a s i n g  

and a r r e s t i n g  c o n s o n a n ts . Uxere was one more d i s t o r t i o n  

r e p o r te d  i n  th e  norm al c o n d i t io n  th a n  in  th e  a n e s th e t iz e d  

c o n d i t io n .  Two o m iss io n s  w ere r e p o r t e d  f o r  th e  norm al a r ­

r e s t i n g  c o n s o n a n ts .  More s u b s t i t u t i o n  ty p e  e r r o r s  o c c u r re d  

in  th e  no rm al r e l e a s i n g  and a r r e s t i n g  c o n so n a n ts  th a n  in  th e  

a n e s th e t i z e d  r e l e a s i n g  and a r r e s t i n g  c o n s o n a n ts . More 

r e l e a s i n g  and a r r e s t i n g  c o n so n a n ts  w ere  judged  w ith  a 

num ber 1 in  th e  p a ra g ra p h  th a n  in  th e  w ords i n  th e  norm al 

c o n d i t io n .  More r e l e a s i n g  c o n so n a n ts  in  th e  a n e s th e t iz e d  

c o n d i t io n  w ere ju d g ed  w ith  a  num ber 1 i n  th e  p a ra g ra p h  th a n  

in  th e  w ords. More a r r e s t i n g  c o n s o n a n ts  in  th e  a n e s th e ­

t i z e d  c o n d i t io n  w ere  ju d g ed  w ith  a  num ber 1 i n  th e  w ords 

th a n  i n  th e  p a ra g ra p h .  More r e l e a s i n g  c o n so n a n ts  in  th e  

norm al c o n d i t io n  w ere ju d g ed  w ith  a  num ber 2 in  th e  w ords 

th a n  i n  th e  p a ra g ra p h , b u t  m ore a r r e s t i n g  c o n so n a n ts  i n  th e  

norm al c o n d i t io n  in  th e  p a ra g ra p h  th a n  i n  th e  w ords w ere 

ju d g ed  w ith  a  num ber 2. More r e l e a s i n g  co n so n a n ts  in  th e  

a n e s th e t iz e d  c o n d i t io n  in  th e  w ords th a n  in  th e  p a ra g ra p h  

w ere Judged  w ith  a  number 2. More a r r e s t i n g  c o n so n a n ts  in  

th e  a n e s th e t iz e d  c o n d i t io n  in  th e  p a ra g ra p h  th a n  in  th e  w ords 

w ere Judged  w ith  a  num ber 2. More m i s a r t i c u l a t i o n s  w ere 

judged  to  have o c c u r re d  in  th e  w ords th a n  in  th e  p a ra g ra p h . 

More d i s t o r t i o n  ty p e  e r r o r s  w ere Judged  to  have o c c u r re d  in  

th e  r e l e a s i n g  c o n so n a n ts  in  th e  noxm al c o n d i t io n  in  th e
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w o rd s, th a n  i n  th e  r e l e a s i n g  c o n so n a n ts  in  th e  noxm al con­

d i t i o n  i n  th e  p a ra g ra p h . An e q u a l num ber o f  d i s t o r t i o n  

ty p e  e r r o r s  w ere r e p o r te d  f o r  th e  a r r e s t i n g  c o n so n a n ts  in  

th e  n o rm al c o n d i t io n  in  b o th  th e  w ords and  th e  p a ra g ra p h .

More d i s t o r t i o n s  w ere r e p o r te d  i n  th e  w ords th a n  in  th e  

p a ra g ra p h  f o r  b o th  th e  r e l e a s i n g  and  a r r e s t i n g  c o n so n a n ts  

p ro d u ced  i n  th e  a n e s th e t iz e d  c o n d i t io n .

More o m iss io n  ty p e  e r r o r s  w ere r e p o r te d  in  th e  p a r a ­

g rap h  th a n  in  th e  w ords f o r  th e  c o n so n a n ts  in  th e  norm al and 

a n e s th e t iz e d  c o n d i t io n .  More s u b s t i t u t i o n  ty p e  e r r o r s  w ere 

r e p o r te d  i n  th e  words th a n  in  th e  p a ra g ra p h  f o r  b o th  th e  

r e l e a s i n g  and  a r r e s t i n g  c o n so n a n ts  i n  th e  norm al and a n e s ­

t h e t i z e d  c o n d i t io n s .

Some o f  th e  words re c o rd e d  i n  b o th  th e  norm al and  an ­

e s t h e t i z e d  c o n d i t io n s  w ere r e p e a te d  in  such  r a p id  s u c c e s s io n  

on th e  ta p e s  t h a t  i t  was v i r t u a l l y  im p o s s ib le  to  c l e a r l y  

s e p a r a te  th e  w ords when th e y  w ere random ly re c o rd e d  on a  

t h i r d  ta p e  f o r  Ju d g in g . Hie f i n a l  phonemes o f  w ords, i n  

s e v e r a l  c a s e s  w ere e l i d e d  w ith  th e  i n i t i a l  phonemes o f  th e  

fo llo w in g  w ords on th e  Ju d g in g  t a p e .  I h i s  may have i n ­

f lu e n c e d  th e  Ju d g e s ' a s s e s sm e n t o f  a r t i c u l a t o r y  a c c u ra c y  

o f  c e r t a i n  c o n s o n a n ts . I t  i s  recommended t h a t  f u r t h e r  r e ­

s e a rc h  be co n d u c ted  to  v e r i f y  th e  r e p o r te d  r e s u l t s .

C o n d itio n  and  f u n c t io n  o f  co n so n a n t

The r e s u l t s  o f  th e  r e a d in g  o f  th e  w ords f o r  th e  r e -
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l e a s i n g  c o n so n a n ts  (T a b le  5) u n d e r  no rm al and  a n e s th e t iz e d  

c o n d i t io n s  r e v e a le d  t h a t  th e  / 6  /  was ju d g ed  to  have been  

a r t i c u l a t e d  c o r r e c t l y  w ith  a v e ra g e  p r e c i s i o n  (num ber 1 ) 15 

t im e s .  The / z / ,  u n d e r  th e  n o rm al c o n d i t io n  was ju d g e d  w ith  

a  num ber 1 f o u r  t im e s ,  th e  l e a s t  f r e q u e n t ly  o f  th e  sev en  

c o n s o n a n ts .  The / z /  was r a t e d  w ith  a  num ber 2 f iv e  t im e s ,  

f i v e  t im e s  d i s t o r t e d  and  th e  / t s /  was s u b s t i t u t e d  f o r  th e  

/ z /  o n c e . U nder th e  a n e s th e t i z e d  r e l e a s i n g  c o n d i t io n  th e  

/ z /  a l s o  was r a t e d  low  on a r t i c u l a t o r y  a c c u ra c y  w ith  e i g h t  

num ber 1 ' s ,  f o u r  num ber 2*s ,  one d i s t o r t i o n  and  two s u b s t i ­

t u t i o n s ,  / d z /  and  / s / .  The / s /  a l s o ,  in  b o th  c o n d i t io n s  

was r a t e d  lo w . U nder th e  n o rm al c o n d i t io n ,  / s /  had  f i v e  

num ber 1 ' s ,  e i g h t  num ber 2* s ,  one d i s t o r t i o n  and  one su b ­

s t i t u t i o n  o f  / t s / .  U nder th e  a n e s t h e t i z e d  c o n d i t io n ,  / s /  

r a t e d  s i x  num ber 1 * s ,  f iv e  num ber 2* s ,  t h r e e  d i s t o r t i o n s  

and  th e  / t s /  was s u b s t i t u t e d  f o r  th e  / s / .

T a b le  5 r e v e a le d  th e  / s ,  z , f /  r e c e iv e d  few e r num ber 

1 * s th a n  th e  o t h e r  c o n so n a n ts  i n  b o th  a n e s th e t iz e d  and  

n o rm a l r e l e a s i n g  c o n s o n a n ts .  The / s ,  z , / /  w ere th e  o n ly  

t h r e e  c o n so n a n ts  fo u n d  in  th e  s u b s t i t u t i o n  column f o r  th e  

r e l e a s i n g  c o n so n a n ts  ( F ig u re  k ) .

In  th e  a r r e s t i n g  p o s i t i o n ,  th e  / z /  m a in ta in e d  i t s  low  

a r t i c u l a t o r y  a c c u ra c y  in  b o th  th e  a n e s th e t i z e d  and n o rm al 

c o n d i t i o n s ,  r e c e iv in g  a  num ber 1 f i v e  t im e s  in  th e  n o rm al 

c o n d i t io n ,  w ith  two d i s t o r t i o n ,  two o m is s io n s  and s i x
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T a b le  5 . SUMMARY OF THE RESPONSES OF FIVE JUDGES TO THE ARTICULATORY ACCURACY OF 
SEVEN PHONEMES APPEARING AS THREE RELEASING AND AS THREE ARRESTING 
CONSONANTS IN WORDS IN THE NORMAL AND ANESTHETIZED CONDITIONS.

J u d g -  ________ NORMAL RELEASING___________ ANESTHETIZED RELEASING
m ent* e & s z. n 1 . . . .  / 0 s z n I' ' y

1 15 14 5 4 12 12 5 15 14 6 8 13 14 10
2 0 0 8 5 2 3 3 0 1 5 4 1 1 0
X 0 1 1 .5 1 0 l 0 0 3 1 1 0 3

— 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub. 0 0 1 l 0 0 6 1 0 l 2 0 0 2

NORMAL ARRESTING ANESTHETIZED ARRESTING
e & s X n 1 / & & s X n 1 J

1 9 8 13 5 13 11 9 11 13 12 8 12 15 10
2 5 1 2 0 2 4 5 3 1 0 4 2 0 4
X 1 0 0 2 0 0 1 0 0 0 1 1 0 1

— 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Sub. 0 6 0 6 0 0 0 1 1 3 2 0 0 0

Judgm en ts  o f  a c c u ra c y  a r e  m easu red  by i 1 ,  2 , X, , S ub . 1 = c o n s o n a n t 
a r t i c u l a t e d  c o r r e c t l y  r e p r e s e n t i n g  an  a v e ra g e  d e g re e  o f  p r e c i s i o n  i n  a r t i c u ­
l a t i o n }  2 = a r t i c u l a t e d  c o r r e c t l y  b u t  w i th  l e s s  th a n  a v e ra g e  p r e c i s io n }
X = d i s t o r t e d }  — *= o m itte d }  S ub . *= s u b s t i t u t i o n  o f  an  i n c o r r e c t  c o n s o n a n t .
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Figure 4, Summary of the frequency of occurrence for the five classifications of 
articulation for the releasing and arresting consonants produced in 
words under the normal and anesthetized conditions.



s u b s t i t u t i o n s .  In  th e  a n e s th e t i z e d  c o n d i t io n  th e  / z /  r e ­

c e iv e d  e i g h t  num ber 1* s ,  f o u r  num ber 2* s ,  one d i s t o r t i o n  

and two o m is s io n s .  As an  a r r e s t i n g  co n so n a n t, th e  / s /  

moved up in  a c c u ra c y , r e c e iv in g  1 3 , num ber 1*s ,  and  two 

num ber 2* s u n d e r  n o im al c o n d i t io n s  and 12 , num ber 1* s and 

th r e e  s u b s t i t u t i o n s  u n d e r  a n e s th e t iz e d  c o n d i t io n s .  The 

/ J /  r e c e iv e d  n in e  num ber 1* s ,  f i v e  number 2 ' s  and  was d i s ­

t o r t e d  once in  th e  n o rm a l c o n d i t io n .  In  th e  a n e s th e t iz e d  

c o n d i t io n  th e  /  /  r e c e iv e d  te n  num ber 1* s and  f o u r  num ber

2*s and was d i s t o r t e d  o n c e . In  th e  norm al c o n d i t io n  th e  

/ 3 V  was ju d g ed  num ber 1 e ig h t  t im e s ,  num ber 2 once and th e  

/ z /  was s u b s t i t u t e d  f o r  th e  / £ " /  f iv e  tim e s  and th e  /  & /  was 

s u b s t i t u t e d  f o r  th e  / & /  o n ce . W hereas, u n d e r  a n e s th e t iz e d  

c o n d i t io n s  th e  /  £r /  r e c e iv e d  13 num ber 1 ' s ,  one num ber 2 

and  th e  / &  /  was s u b s t i t u t e d  f o r  th e  /  ^ /  o n ce .

The a r r e s t i n g  c o n so n a n ts  m o st f r e q u e n t ly  r a t e d  num ber 

1 in  th e  norm al c o n d i t io n  w ere / s /  and / n / .  U nder th e  

norm al c o n d i t io n  th e  / n /  had  13 num ber 1* s and two niunber 

2*s .  U nder th e  a n e s th e t iz e d  c o n d i t io n ,  / n /  r e c e iv e d  12 

num ber l * s ,  two num ber 2*s and one d i s t o r t i o n .  The / s /  was 

d is c u s s e d  ab o v e . The a r r e s t i n g  co n so n an t m o st f r e q u e n t ly  

r a t e d  num ber 1 u n d e r  th e  a n e s th e t iz e d  c o n d i t io n  was th e  / l /  

w ith  15 num ber 1 ' s ,  w h ereas  i n  th e  norm al c o n d i t io n ,  i t  had 

a c h ie v e d  11 num ber 1* s  and  f o u r  num ber 2* s .

In  summary, th e  / O  /  and  /  & /  w ere Judged to  h av e  been 

a r t i c u l a t e d  c o r r e c t l y  w ith  a v e ra g e  p r e c i s io n  and a c c u ra c y
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m o st f r e q u e n t ly  a s  r e l e a s i n g  c o n so n a n ts  i n  th e  w ords u n d e r  

n o rm al and  a n e s t h e t i z e d  c o n d i t i o n s .  Die / s ,  z , j~ /  w ere 

l e a s t  f r e q u e n t ly  Judged  a s  b e in g  c o r r e c t .

F o r  th e  a r r e s t i n g  c o n s o n a n ts ,  no s t r o n g  p a t t e r n  e x i s t s  

betw een  th e  n o rm a l and a n e s th e t i z e d  c o n d i t io n s  a s  w ith  th e  

r e l e a s i n g  c o n s o n a n ts  e x c e p t  th e  r e t e n t i o n  o f  th e  / z /  and  

/ / / a s  th e  l e a s t  f r e q u e n t ly  ju d g ed  num ber 1 and  th e  a d d i­

t i o n  o f  /  e> /  to  t h i s  g ro u p . A ll c o n so n a n ts  r e c e iv e d  m ore 

num ber 1 r a t i n g s  i n  th e  a n e s th e t i z e d  c o n d i t io n  th a n  in  th e  

n o rm al c o n d i t io n  e x c e p t  f o r  th e  / s /  and  / n /  a s  a r r e s t i n g  

c o n s o n a n ts .  They l o s t  one num ber 1 r a t i n g  e a c h , h a v in g  13 

num ber l » s  in  th e  norm al c o n d i t io n  and 12 num ber l » s  in  th e  

a n e s th e t iz e d  c o n d i t io n .

To c o n t r a s t  th e  a r t i c u l a t o r y  a c c u ra c y  i n  th e  p a ra g ra p h  

w ith  th e  a r t i c u l a t o r y  a c c u ra c y  i n  th e  w ords, com pare T ab le  3 

w ith  T able 5 an d  F ig u re  2 w ith  F ig u re  4 .

E xam ining  th e  n o rm al r e l e a s i n g  c o n so n a n ts  i n  th e  p a r a ­

g rap h  and  i n  th e  w ord l i s t ,  th e  m o s t a p p a re n t  d i f f e r e n c e  

was th e  in c r e a s e  i n  th e  a r t i c u l a t o r y  a c c u ra c y  o f  th e  / s ,  z ,  / /  

i n  th e  p a ra g ra p h .  Ih e  /  ? " / d e c r e a s e d  i n  i t s  num ber 1 

r a t i n g s  i n  th e  p a ra g ra p h  and  was th e  o n ly  norm al r e l e a s i n g  

c o n so n a n t w hich  d id  n o t  rem ain  h ig h  o r  g a in  i n  a c c u ra c y ,  i n  

g o in g  from  th e  w ords to  th e  p a r a g ra p h .  The p r e v io u s ly  

d e s c r ib e d  e l i s i o n s  o f  th e  c o n s o n a n ts  t h a t  w ere a s s e s s e d  on 

th e  ju d g in g  ta p e  may h av e  in f lu e n c e d  th e  a p p a re n t  g a in  i n  

a r t i c u l a t o r y  a c c u ra c y .
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The a n e s th e t i z e d  r e l e a s i n g  c o n so n a n ts  in  th e  w ords and 

i n  th e  p a ra g ra p h  r e v e a le d  a  d i f f e r e n c e  s im i l a r  to  t h a t  o f  

th e  noxm al r e l e a s i n g  c o n so n a n ts  w ith  a l l  o f  th e  c o n so n a n ts  

e x c e p t  th e  / 3 V  and  / &  /  I n c r e a s in g  i n  a c c u ra c y  o f  a r t i c u ­

l a t i o n  from  th e  w ords to  th e  p a r a g ra p h .  Die /3 = /  and / & /  

l o s t  one num ber 1 e a c h , th e  / £ /  g o in g  from  I k  num ber 1* s 

to  13 num ber 1 ' s  and  th e  / &  /  g o in g  from  15 num ber 1* s  to  

I k  num ber 1 ' s .

In  th e  noxm al r e l e a s i n g  c o n s o n a n ts  in  th e  w ords th e  

/ z ,  n , s , /  , ? /  w ere d i s t o r t e d .  T here w ere no o m is s io n s . 

T here  w ere s u b s t i t u t i o n s  f o r  th e  / z ,  s ,  / / .  In  th e  noxmal 

r e l e a s i n g  c o n so n a n ts  i n  th e  p a r a g ra p h ,  th e r e  w ere no s u b s t i ­

t u t i o n s ,  no o m iss io n s  and two d i s t o r t i o n s ,  th e  /  & /  and / z / .

The c o n t r a s t  betw een th e  noxm al a r r e s t i n g  co n so n a n ts  

i n  th e  w ords and  in  th e  p a ra g ra p h  was l e s s  d e f i n i t i v e ,

From th e  w ords to  th e  p a ra g ra p h  th r e e  o f  th e  a r r e s t i n g  con­

s o n a n ts ,  / n ,  s ,  1 / ,  d e c l in e d  i n  a c c u ra c y  o f  a r t i c u l a t i o n .  

T hree  c o n so n a n ts  /  f  z /  in c r e a s e d  i n  a c c u ra c y  and  one

c o n s o n a n t,  th e  / & /  r e t a in e d  th e  same num ber o f  1* s i n  b o th  

th e  p a ra g ra p h  and th e  w ords. I n  th e  word l i s t ,  th r e e  con­

s o n a n ts  w ere d i s t o r t e d ,  / &  , /  , z / .  In  th e  p a ra g ra p h , th e  

/ O  t z» l / »  w ere d i s t o r t e d .  I n  th e  w ords, th e  / z /  was 

o m it te d  and  th e  / z /  and / & /  w ere  s u b s t i t u t e d  f o r  by an 

I n c o r r e c t  c o n so n a n t. In  b o th  th e  p a ra g ra p h  and in  th e  w ords, 

th e  / z ,  0 /  w ere s o u rc e s  o f  in a c c u r a te  a r t i c u l a t i o n  f o r  th e  

noxm al a r r e s t i n g  c o n s o n a n ts .
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In  th e  a n e s th e t iz e d  c o n d i t io n  f o u r  a r r e s t i n g  conson­

a n t s ,  / l ,  d e c re a s e d  in  a c c u ra c y  o f  a r t i c u l a t i o n ,

th r e e  in c r e a s e d  in  a c c u ra c y  o f  a r t i c u l a t i o n ,  / z ,  n , / /  from  

th e  w ords to  th e  p a ra g ra p h .

The / s ,  z , & , £ /  w ere s u b s t i t u t e d  f o r  by o t h e r  conson­

a n t s  in  th e  w o rd s. I n  th e  p a ra g ra p h , th e  o n ly  s u b s t i t u t i o n  

was th e  /  g  /  , f o r  th e  / n / .  T here w ere no o m iss io n s  in  th e  

w ord l i s t  f o r  a r r e s t i n g  c o n so n a n ts  in  th e  a n e s th e t iz e d  con­

d i t i o n .  In  th e  p a ra g ra p h  th e  / e  , 1 /  w ere o m it te d .  D is­

t o r t i o n s  o c c u r re d  in  th e  word l i s t  f o r  / z ,  n , / /  and  in  th e  

p a ra g ra p h  f o r  / 9  /  a lo n e .  The / z /  a s  a  norm al a r r e s t i n g  

c o n so n a n t m a in ta in e d  a  p o o r  a c c u ra c y  o f  a r t i c u l a t i o n  r a t i n g  

in  b o th  th e  p a ra g ra p h  and  th e  w o rd s, b u t  in  th e  a n e s th e ­

t i z e d  c o n d i t io n  i t  was low  in  a r t i c u l a t o r y  a c c u ra c y  in  th e  

w ords o n ly .  The / z /  r e c e iv e d  te n  num ber 1* s  and f iv e  

num ber 2* s in  th e  p a ra g ra p h .

In  summary, an  o v e rv iew  o f  th e  p a ra g ra p h  and th e  word 

l i s t  r e a d in g s  u n d e r  th e  norm al and  a n e s th e t iz e d  c o n d i t io n s  

f o r  r e l e a s i n g  and a r r e s t i n g  c o n so n a n ts  re v e a le d -b h e s e  

s a l i e n t  o b s e r v a t io n s .

1 .  In  th e  r e l e a s i n g  c o n s o n a n ts , th e r e  was g e n e r a l ly

an  In c re a s e  o f  a c c u ra c y  in  a r t i c u l a t i o n  f o r  b o th  norm al

and  a n e s th e t iz e d  c o n d i t io n s  when th e  change was made from  

w ords to  th e  p a ra g ra p h .

2 . In  th e  a r r e s t i n g  c o n s o n a n ts , th e r e  was no g e n e r a l

i n c r e a s e  in  a c c u ra c y  in  a r t i c u l a t i o n  f o r  e i t h e r  th e  no rm al
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o r  a n e s th e t iz e d  c o n d i t io n s  when th e  change was made from  

w ords to  th e  p a r a g ra p h .  The num ber o f  c o n so n a n ts  t h a t  

in c r e a s e d  in  a c c u ra c y  and d e c re a s e d  i n  a c c u ra c y  w ere ap­

p ro x im a te ly  e q u a l .

3 . I n  th e  r e l e a s i n g  c o n s o n a n ts ,  th e  o n ly  co n so n an t 

d i s t o r t e d  a n d /o r  s u b s t i t u t e d  f o r  in  b o th  th e  p a ra g ra p h  and  

th e  w o rd s, u n d e r  b o th  th e  a n e s t h e t i z e d  and  n o im al c o n d i­

t i o n s  was th e  / z / .

4 . I n  th e  a r r e s t i n g  c o n s o n a n ts ,  th e  o n ly  c o n so n an t 

d i s t o r t e d ,  a n d /o r  s u b s t i t u t e d  f o r  a n d /o r  o m it te d  in  b o th  

th e  p a ra g ra p h  and th e  w ords, u n d e r  b o th  th e  a n e s th e t iz e d  

and  n o im a l c o n d i t io n s  was th e  f 0  / .

5 . © lere  w ere  th r e e  tim e s  a s  many d i s t o r t i o n s ,  

o m is s io n s  and  s u b s t i t u t i o n s  i n  th e  r e a d in g  o f  th e  w ords 

a s  th e r e  w ere i n  th e  re a d in g  o f  th e  p a r a g ra p h .

Ju d g ed  I n t e l l i g i b i l i t y

T w e n ty -f iv e  ju d g e s  r e p o r t e d  on th e  i n t e l l i g i b i l i t y  o f  

42 w ords and  p ro v id e d  1050 Judgm ents f o r  w ords re c o rd e d  in  

b o th  th e  n o im al and  a n e s th e t iz e d  c o n d i t io n .  ©le Judges 

a c c u r a t e ly  r e p o r te d  771 s in g l e  word u t t e r a n c e s  a s  spoken 

by th e  s u b je c t  i n  th e  n o im al c o n d i t io n .  ©le Judges a c cu ­

r a t e l y  r e p o r te d  845 s in g le  w ord u t t e r a n c e s  a s  spoken by 

th e  s u b je c t  i n  th e  a n e s th e t iz e d  c o n d i t io n ,  ©le mean num ber 

o f  c o r r e c t  Judgm ents in  th e  n o im al c o n d i t io n  was 1 8 .4  and 

th e  mean num ber o f  judgm ents i n  th e  a n e s t h e t i z e d  c o n d i t io n
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was 2 1 .2 .  S t a t i s t i c a l  a n a l y s i s  o f  t h i s  d i f f e r e n c e  y ie ld e d  

a  t  w hich  i s  s i g n i f i c a n t  beyond th e  .0 2  l e v e l  w ith  4 l  

d e g re e s  o f  freed o m .

Hie e x t e n t  to  w hich d i f f e r e n c e s  in  th e  ju d g ed  i n t e l ­

l i g i b i l i t y  o f  s in g l e  w ord u t t e r a n c e s  betw een th e  norm al 

and  a n e s th e t i z e d  c o n d i t io n s  may be r e l a t e d  to  th e  q u a l i t y  

o f  th e  ju d g in g  ta p e  i s  in d e te r m in a te .

Hie f re q u e n c y  w ith  w hich m l s a r t i c u l a t i o n s  o c c u r re d  on 

s y l l a b l e  r e l e a s i n g  co n so n a n ts  was g r e a t e r  in  th e  norm al 

c o n d i t io n  th a n  in  th e  a n e s th e t i z e d  c o n d i t io n  f o r  b o th  th e  

s in g l e  word u t t e r a n c e s  and c o n n e c te d  s p e e c h . Hie f re q u e n c y  

w ith  w hioh m l s a r t i c u l a t i o n s  o c c u r re d  on s y l l a b l e  a r r e s t i n g  

c o n so n a n ts  was g r e a t e r  i n  th e  n o rm al c o n d i t io n  th an  in  

th e  a n e s th e t iz e d  c o n d i t io n  f o r  b o th  th e  s in g l e  word u t t e r ­

a n c e s  and c o n n e c te d  s p e e c h .

Hie f re q u e n c y  w ith  w hich s u b s t i t u t i o n  ty p e  e r r o r s  

o c c u r re d  in  b o th  s y l l a b l e  r e l e a s i n g  and s y l l a b l e  a r r e s t ­

in g  c o n so n a n ts  was g r e a t e r  i n  th e  norm al c o n d i t io n  th a n  

in  th e  a n e s th e t i z e d  c o n d i t io n  in  s in g le  word u t t e r a n c e s .

Hie f re q u e n c y  w ith  w hich s u b s t i t u t i o n  ty p e  e r r o r s  o c c u r re d  

on s y l l a b l e  r e l e a s i n g  c o n so n a n ts  was g r e a t e r  i n  th e  a n e s ­

t h e t i z e d  c o n d i t io n  th a n  in  th e  n o rm al c o n d i t io n  in  co n n e c te d  

sp e e c h . Hie f re q u e n c y  w ith  w hich  s u b s t i t u t i o n  ty p e  e r r o r s  

o c c u r re d  on s y l l a b l e  a r r e s t i n g  c o n so n a n ts  was g r e a t e r  in  

th e  n o rm al c o n d i t io n  th a n  in  th e  a n e s th e t iz e d  c o n d i t io n  in  

c o n n e c te d  s p e e c h .
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The f re q u e n c y  w ith  w hich o m iss io n  ty p e  e r r o r s  o c c u r re d  

on s y l l a b l e  a r r e s t i n g  c o n so n a n ts  was g r e a t e r ” ih  th e  a n e s ­

t h e t i z e d  c o n d i t io n  th a n  in  th e  n o im al c o n d i t io n  i n  c o n e c t-  

ed  s p e e c h . No o m iss io n  ty p e  e r r o r s  w ere r e p o r te d  f o r  

s y l l a b l e  r e l e a s i n g  c o n so n a n ts  in  co n n e c ted  s p e e c h . The 

f re q u e n c y  w ith  w hich o m iss io n  ty p e  e r r o r s  o c c u r re d  on 

s y l l a b l e  a r r e s t i n g  c o n so n a n ts  was g r e a t e r  in  th e  n o im al 

c o n d i t io n  th a n  in  th e  a n e s th e t iz e d  c o n d i t io n  in  s in g l e  word 

u t t e r a n c e s .  No o m iss io n  type  e r r o r s  w ere r e p o r te d  f o r  

s y l l a b l e  r e l e a s i n g  c o n so n a n ts  in  s in g l e  word u t t e r a n c e s .

The f re q u e n c y  w ith  w hich d i s t o r t i o n  ty p e  e r r o r s  oc­

c u r re d  on s y l l a b l e  a r r e s t i n g  and r e l e a s i n g  c o n so n a n ts  was 

g r e a t e r  in  th e  no rm al c o n d i t io n  th a n  in  th e  a n e s th e t iz e d  

c o n d i t io n  f o r  c o n n e c te d  sp eech  and f o r  s in g l e  word u t t e r ­

a n c e s .

The mean num ber o f  c o r r e c t  judgm ents o f  i n t e l l i g i b i ­

l i t y  f o r  s in g l e  word u t t e r a n c e s  was g r e a t e r  i n  th e  a n e s th e ­

t i z e d  c o n d i t io n  th a n  in  th e  n o rm al c o n d i t io n .

The o r a l  r e a d in g  r a t e  in  c o r r e c t  w ords p e r  m in u te  was 

g r e a t e r  i n  th e  n o im a l c o n d i t io n  th a n  in  th e  a n e s th e t iz e d  

c o n d i t io n .
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CHAPTER IV

SUMMARY AND CONCLUSIONS

T h is  s tu d y  was d e s ig n e d  to  e x p lo re  th e  r o l e  p la y e d  by 

t a c t u a l  fe ed b ack  i n  m o n ito r in g  th e  speech  o u tp u t  o f  an 

a d v e n t i t i o u s l y  d e a fe n e d  in d i v i d u a l .  V a rio u s  d im e n sio n s  o f 

sp ee ch  w ere a s s e s s e d  a s  th e  s u b je c t  spoke n o im a lly  and  a s  

th e  s u b je c t  spoke u n d e r  th e  c o n d i t io n  o f  t o p i c a l l y  a n e s ­

t h e t i z e d  a r t i c u l a t o r s .  Seven c o n s o n a n ts , / 0 ,  s ,  z , n , 1 , 

J~/» w ere exam ined in  texm s o f  a r t i c u l a t o r y  a c c u ra c y  

in  c o n n e c te d  sp eech  b o th  a s  s y l l a b l e  r e l e a s i n g  and  a s  

s y l l a b l e  a r r e s t i n g  c o n s o n a n ts .  O ra l r e a d in g  r a t e  in  c o r r e c t  

w ords p e r  m in u te  was a l s o  a s s e s s e d .

In  a d d i t i o n ,  th e  i d e n t i c a l  sev en  s y l l a b l e  r e l e a s i n g  

and  s y l l a b l e  a r r e s t i n g  c o n so n a n ts  t h a t  w ere a s s e s s e d  in  

c o n n e c te d  speech  w ere ju d g ed  f o r  a r t i c u l a t o r y  a c c u ra c y  in  

s in g l e  w ord u t t e r a n c e s  in  th e  norm al and  a n e s th e t iz e d  con­

d i t i o n s .  The i n t e l l i g i b i l i t y  o f  th e s e  s in g le  word u t t e r ­

a n c e s  was a ls o  ju d g ed  in  th e  noxm al and  a n e s th e t iz e d  con­

d i t i o n s .

The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  show t h a t  i n  con­

n e c te d  sp e ec h  m ore s y l l a b l e  r e l e a s i n g  and  s y l l a b l e  a r r e s t i n g  

c o n s o n a n ts  were Judged to  hav e  been  a r t i c u l a t e d  c o r r e c t l y  

i n  th e  a n e s th e t iz e d  c o n d i t io n  th a n  in  th e  n o im al c o n d i t io n .
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The o r a l  r e a d in g  r a t e  in  c o r r e c t  w ords p e r  m in u te  was 

g r e a t e r ,  how ever, In  th e  n o im al c o n d i t io n  th a n  in  th e  

a n e s th e t iz e d  c o n d i t io n .

I n  s in g le  w ord u t t e r a n c e s  m ore s y l l a b l e  r e l e a s in g  

and s y l l a b l e  a r r e s t i n g  c o n so n a n ts  w ere Judged  to  have b een  

a r t i c u l a t e d  c o r r e c t l y  in  th e  a n e s th e t i z e d  c o n d i t io n  th a n  

in  th e  norm al c o n d i t io n .  More s in g l e  w ords w ere Judged to  

have b een  u t t e r e d  i n t e l l i g i b l y  in  th e  a n e s th e t i z e d  c o n d i t io n  

th a n  in  th e  n o im a l c o n d i t io n .

I n c i d e n t a l  to  th e  p r e s e n t  s tu d y ,  th e  s u b je c t  was 

a sk ed  to  r e p e a t  s i x  CV s y l l a b l e s  a s  r a p id ly  a s  p o s s ib le  

f o r  two t r i a l s  o f  t e n  seco n d s  each  w ith  a  f i v e  second  

p au se  betw een  e a c h  tim ed  p e r io d .  Prom a  s u b je c t iv e  o b s e r ­

v a t io n  made by th e  i n v e s t i g a t o r  i t  was f e l t  t h a t  th e  sub­

j e c t  s a c r i f i c e d  a c c u ra c y  o f  p r o d u c t io n  f o r  sp eed  in  

p r o d u c t io n .  The s u b je c t  m i s a r t i c u l a t e d  many o f  th e  CV 

s y l l a b l e s  in  th e  a n e s th e t iz e d  c o n d i t io n .  The m i s a r t i c u l a -  

t i o n s  w ere so num erous t h a t  i t  was v i r t u a l l y  im p o s s ib le  to  

d i f f e r e n t i a t e  b e tw een  p ro d u c t io n s  o f  th e  CV s y l l a b l e s  in  

o r d e r  to  o b ta in  an  a c c u r a te  co u n t i n  a  s p e c i f i c  tim ed  

p e r io d .  A n o th e r s u b je c t iv e  o b s e r v a t io n  made by th e  i n v e s t i ­

g a to r ,  b u t  n o t  in c lu d e d  fo rm a l ly  i n  th e  s tu d y ,  was t h a t  o f  

an in c r e a s e  in  l a t e n c y  f o r  th e  i d e n t i f i c a t i o n  o f  o r a l  

s te r e o g n o s t ic  t e s t i n g  foxms from  th e  noxm al to  th e  a n e s th e ­

t i z e d  c o n d i t io n .

The l i m i t a t i o n s  i n  th e  d e s ig n  o f  th e  p r e s e n t  s tu d y ,
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b o th  In  th e  sp e a k in g  t a s k  and Ju d g in g  p ro c e d u re s ,  may have 

in f lu e n c e d  th e  Judgm ent o f  th e  a r t i c u l a t o r y  a c c u ra c y  o f  

th e  s in g l e  word u t t e r a n c e s  and th e  a s se s sm e n t o f  i n t e l l i g i ­

b i l i t y .  A f o r c e d  p a u se  betw een  th e  r e a d in g s  o f  th e  s in g le  

w ord u t t e r a n c e s  c o u ld  have a l l e v i a t e d  th e  p ro b lem  o f  e l i ­

s io n s  on th e  ta p e  p r e p a re d  f o r  J u d g in g .

In  an  a t te m p t  to  f u r t h e r  an sw er th e  k in d s  o f  q u e s t io n s  

a sk e d  in  t h i s  s tu d y  and  in  s i m i l a r  f u tu r e  I n v e s t i g a t i o n s ,  

th e  s p e a k in g  t a s k  m ig h t be p e rfo rm ed  s e v e r a l  t im e s  by th e  

s u b je c t  so t h a t  i n t r a  s u b je c t  v a r i a b i l i t y  c o u ld  be c o n s id ­

e r e d  i n  th e  f i n a l  a n a l y s i s  o f  th e  judges*  r e s p o n s e s .  The 

l a t e n c y  in  i d e n t i f y i n g  o r a l  s te r e o g n o s t i c  t e s t  form s in  

th e  n o rm al and a n e s th e t i z e d  c o n d i t io n s  co u ld  be tim e d .

O th e r  in d i c e s  o f  sp eech  p e rfo rm an ce  w hich m ig h t be a s s e s s e d  

a r e  p h o n a tio n  tim e  an d  re a d in g  r a t e  in  c o r r e c t  s y l l a b l e s  

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

a n a l y s i s  o f  th e  s y l l a b l e  r e l e a s in g  and  s y l l a b l e  a r r e s t i n g  

c o n so n a n ts  m ig h t p ro v id e  u s e f u l  in fo r m a t io n .  I t  m ig h t be 

o f  a d d i t i o n a l  i n t e r e s t  to  have s u b je c t s  p e rfo rm  th e  sp eak ­

in g  t a s k  a f t e r  a p p l i c a t i o n  o f  a  p la c e b o .

The r e s u l t s  r e p o r te d  in  t h i s  s tu d y  a r e  in  g e n e r a l  

a g reem en t w ith  th e  f in d in g s  o f  R in g e l and S t e e r  (19^3) and 

W eiss ( 1968) in v o lv in g  norm al h e a r in g  s u b j e c t s .  No d i r e c t  

a d v e rs e  e f f e c t s  on a r t i c u l a t o r y  a c c u ra c y  w ere o b s e rv e d  when 

a  t o p i c a l  a n e s t h e t i c  was a p p l ie d  to  th e  a r t i c u l a t o r s .

R in g e l and S t e e r  ( 1 9 6 3 ) d id  r e p o r t ,  how ever, t h a t  when
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n o is e  and a  t o p i c a l  a n e s t h e t i c  w ere com bined to  d i s r u p t  

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

was a d v e r s e ly  a f f e c t e d .  The p r e s e n t  s tu d y , i n s o f a r  a s  i t  

i s  com parab le  w ith  th e  R in g e l and  S te e r  s tu d y ,  d o es  n o t 

s u p p o r t  t h i s  f in d in g .  The co m p en sato ry  m o d a l i t i e s  u sed  

f o r  m a in ta in in g  a d e q u a te  sp eech  by an a d v e n t i t i o u s l y  d e a f ­

en ed  s u b je c t ,  o f  c o u rse , may d i f f e r  from  th o s e  em ployed by 

norm al h e a r in g  s u b je c t s  when t h e i r  a u d i to r y  feed b ack  h as  

b een  a l t e r e d .

Guttm an (195*0 r e p o r te d  t h a t  h i s  s u b je c ts *  mean num ber 

o f  c o r r e c t  w ords in c r e a s e d  w h ile  r e a d in g  a  p a s sa g e  from 

4 0 .8  u n d e r  th e  a n e s th e t iz e d  c o n d i t io n  to  4 1 .7  u n d e r  th e  

combined c o n d i t io n s  o f  a u d i to r y  m ask ing  and an a n e s t h e t i c .

The p r e s e n t  s tu d y ,  i n s o f a r  a s  i t  i s  com parab le  w ith  

G uttm an*s s tu d y , s u p p o r ts  t h i s  f in d in g .  The in c r e a s e d  

r e a d in g  tim e  o b se rv e d  in  th e  a n e s th e t iz e d  c o n d i t io n  in  th e  

p r e s e n t  s tu d y  may have been  r e l a t e d  to  a r t i c u l a t o r y  f e a t u r e s .

Two o f  th e  s e n so ry  fe e d b a c k  m o d a l i t i e s ,  a u d i to r y  and 

t a c t u a l ,  th o u g h t n e c e s s a ry  f o r  m a in ta in in g  a d e q u a te  sp eech  

w ere s u b s t a n t i a l l y  re d u c e d , i f  n o t  e s s e n t i a l l y  e l im in a te d ,  

i n  th e  s u b je c t  in v o lv e d  in  th e  p r e s e n t  s tu d y .  When th e s e  

s e n so ry  m o d a l i t i e s  w ere a l t e r e d ,  a r t i c u l a t o r y  a c c u ra c y  and 

i n t e l l i g i b i l i t y  w ere n o t  ju d g e d  to  have d e t e r i o r a t e d .

T a c tu a l  fe e d b a c k , how ever, d id  a p p e a r  to  assum e some r o le  

in  th e  o r a l  r e a d in g  r a t e  o f  th e  s u b je c t  s tu d i e d .  I t  i s  o f  

i n t e r e s t  to  n o te  t h a t  in  t h i s  r e g a rd  th e  s u b je c t* s  o r a l
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r e a d in g  r a t e  in  c o r r e c t  w ords p e r  m in u te , 1 5 0 .0 ,  in  th e  

n o im al c o n d i t io n  was s l i g h t l y  s lo w e r  th a n  th e  o r a l  r e a d in g  

r a t e  in  w ords p e r  m in u te  t y p i c a l l y  r e p o r te d  f o r  c o l le g e  

m ale s tu d e n t s .  (Jo h n so n , D a r le y  and S p r ie s te r s b a c h ,  1 9 6 3 * 

p . 2 2 0 .)  T h is  r e l a t i v e l y  s lo w  o r a l  r e a d in g  r a t e  may be 

no im al f o r  an  a d v e n t i t i o u s l y  d e a fe n e d  in d i v i d u a l .  When 

t a c t i o n  was d i s r u p te d  th e  s u b j e c t ' s  c o r r e c t  word r a t e  de­

c re a s e d  from  t h a t  in  th e  n o im a l c o n d i t io n .  I t  may be t h a t  

t h i s  r a t e  r e d u c t io n  r e f l e c t s  in  some d eg re e  th e  e x te n t  to  

w hich re d u ce d  t a c t i o n  n e c e s s i t a t e d  in c r e a s e d  dependence on 

k i n e s t h e t i c  fe e d b a c k .

In  v iew  o f  th e  f in d in g s  i t  a p p e a rs  t h a t  t a c t u a l  f e e d ­

back assum es a  l e s s  c r i t i c a l  r o l e  th a n  do o th e r  fe ed b a ck  

c h a n n e ls  in  m a in ta in in g  a d e q u a te  sp eech  in  an  a d v e n t i t i o u s l y  

d e a fe n e d  i n d iv id u a l .
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APPENDIX A

WORD LIST

r e l e a s i n g

/ & /
1 .  th o u g h ts
2 . t h i n
3 . th in k

/ £ /

4 . th e y
5 . t h i s
6 . th e n

/ s /

7 . so
8 .  s a i l e d
9 .  sun

/ z /

1 0 . zoo
1 1 . z e ro
1 2 . z e b ra

/ n /

1 3 . n e t
1 4 . noon
1 5 . n e v e r

A /
1 6 . l e a n
1 7 . l e t
1 8 . l i g h t

/ / /
1 9 . s h o t
20 . s h ip
21 . sh e

64

a r r e s t i n g

/ & /

22. m outh
23. b o th  
24-. b r e a th

/ ^ /

25 . so o th e
26 . b r e a th e
2 7 . sm ooth

/ s /

28 . p a s s
29 . l o s s
30 . C a s s iu s

/z /
31 . r i s e
32 . lo s e
33 . n o se

/ n /

34 . soon
35 . son
36 . te n

A /
37 . p u l l
38 . t e l l
39 . b a l l

/ / /
MO. f i s h
4 1 . w ish
4 2 . hush
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APPENDIX B

PARAGRAPH

So o f te n  we th in k  o f  th e  p e o p le  whom we p a s s  on o u r  

way th ro u g h  l i f e ,  whose f r i e n d s h ip s  we lo s e  o r  n e v e r  g a in  

and  we f e e l  sa d  b e ca u se  o f  t h i s .  Many y e a r s  ago in  a  s m a ll 

town i n  I l l i n o i s ,  I  m et a  young man who was to  r i s e  above 

th e  r e s t  o f  u s  and  become a  p o w e rfu l f ig u r e  in  g o v ern m en t. 

He had  a  t h i n  lo o k  a b o u t h im , n o t  th e  •’l e a n  and h u n g ry  

lo o k ” o f  a  C a s s iu s ,  b u t  th e  lo o k  o f  a  s t e e l  ro d  ~  s m a ll  i n  

d ia m e te r  b u t  o f  g r e a t  s t r e n g t h ,  m outh s e t  in  d e te r m in a t io n .  

H is  e y e s ,  d a rk  and  c l e a r ,  l e t  i n  l i g h t ,  b u t  o n ly  enough to  

r e f l e c t  t h e i r  i c y  b lu e n e s s .  H is  e y e s  w ould p u l l  o th e r s  

to w ard  h im ; h i s  v o ic e  w ould s o o th e .  He p o s s e s s e d  a  k in d  o f  

i n v i s i b l e  n e t  w hich  b ro u g h t p e o p le  to  him and th e y  n e v e r  

w an ted  to  be f r e e .  We w ould s i t  f o r  h o u rs  w ith  him th e n , 

when we w ere young . As we s a t  q u i e t l y ,  we would t e l l  e ach  

o t h e r  th e  th o u g h ts ,  th e  hopes an d  th e  dream s o f  th e  f u t u r e .  

T h a t was many y e a r s  a g o . Y e s te rd a y  when I  was r e t u r n i n g  

home a t  noon to  p ic k  up my young son  and  a t t e n d  a  b a l l  game 

an d  v i s i t  th e  z e b ra ,  l i o n  and o t h e r  zoo f r i e n d s ,  th e  sm ooth 

v o ic e  o f  a  newsman i n t e r r u p t e d  to  announce th e  d e a th  o f  t h i s  

f r i e n d  o f  my y o u th . The te n  y e a r s  i n  w hich we w ere c lo s e  

f r i e n d s  h ad  p a s s e d  to o  so o n . The s h ip  o f  d e a th  h ad  s a i l e d .  

She had  h e r  w ish  — a n o th e r  p a s s e n g e r .  Times we u s e d  to
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f i s h  t o g e th e r  a r e  g o n e . Our w a lk s  i n  th e  c h i l l i n g  b l a s t s  

o f  z e ro  w e a th e r ,  when o u r  b r e a th  w ould s te a m , a r e  no m ore . 

He w i l l  b r e a th e  no m ore . The l o s s  f o r  u s  b o th  i s  g r e a t .  

Hush f a l l s  l i k e  a  s h o t .  Tomorrow, th e  su n .
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APPENDIX C

INSTRUCTIONS AND RESPONSE SHEET FOR JUDGING 
ARTICULATORY ACCURACY IN THE WORD LIST

I  have  j u s t  g iv e n  you a  re s p o n s e  s h e e t  w hich c o n ta in s  

84 w ords w ith  a  b la n k  sp ac e  b e s id e  each  w ord . Each word 

c o n ta in s  a  c o n so n a n t w hich i s  u n d e r l in e d .  I  w i l l  now p la y  

a  ta p e  w hich h a s  84 s in g l e  w ords r e c o rd e d  on i t .  Your jo b  

w i l l  be to  l i s t e n  f o r  th e  c o n so n a n t u n d e r l in e d  in  each  word 

and r e p o r t  on th e  a r t i c u l a t o r y  a c c u ra c y  o f  t h a t  c o n so n an t 

on th e  re sp o n s e  s h e e t .

I f  a  c o n so n a n t was a r t i c u l a t e d  c o r r e c t l y  and r e p r e s e n te d  

an  a v e ra g e  d e g re e  o f  p r e c i s io n  in  a r t i c u l a t i o n  r e p o r t  i t  

w ith  a  1 . I f  th e  c o n so n a n t was a r t i c u l a t e d  c o r r e c t l y ,  b u t  

n o t  w ith  th e  p r e c i s i o n  o f  a v e ra g e  a r t i c u l a t i o n  r e p o r t  i t  

w ith  a  2 . R e p o r t a  d i s t o r t e d  c o n so n a n t w ith  an X symbol and 

an  o m it te d  c o n so n a n t w ith  a  d ash  ( — ) sym bol. I f  t h e r e  h as  

b een  a  s u b s t i t u t i o n  o f  an  I n c o r r e c t  c o n s o n a n t, r e p o r t  th e  

s u b s t i t u t i o n  p h o n e t i c a l l y .  Hie word o r d e r  on th e  ta p e  w i l l  

c o r re s p o n d  to  th e  word o r d e r  on y o u r  re s p o n s e  s h e e t .  We a r e  

a f t e r  a c c u ra c y  and  th e r e  i s  no tim e  l i m i t .  I  w i l l  p la y  

any  w ord a s  many tim e s  a s  anyone w ish e s  to  h e a r  i t .  Are th e r e  

any  questions*?

6?
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KEYi 1 a  a r t i c u l a t e d  c o r r e c t l y ,  and  r e p r e s e n t in g  an  
a v e ra g e  d e g re e  o f  p r e c i s i o n  i n  a r t i c u l a t i o n .

2 = a r t i c u l a t e d  c o r r e c t l y ,  b u t  n o t  w ith  th e  
“  p r e c i s i o n  o f  a v e ra g e  a r t i c u l a t i o n .

X = d i s t o r t e d .

— = o m it te d .

S u b s t i t u t i o n  o f  an  i n c o r r e c t  c o n s o n a n t, r e p o r t  
th e  s u b s t i t u t i o n  p h o n e t i c a l l y .

1 .  t h e i r ______ 22. son  __________ 4 3 . th e n ________ 6 4 .zoo_____
2 .b r e a t h  ____ 23. te n  _________ 44 .7 T sh  _______ 65 . ze ro___
3 .1 o s s ________24. s h e 4 5 .boYK _______ 6 6 . hush  __
4 . s o o th e _____ 25. b r e a th e ______ 4 6 . soon _______ 67 . hush  __
5 . n e t _________26. p a s s _________ 4 ? . son” ________ 68 . l i g h t __
6 .To<s  e_______ 27. s h o t_________ 4 8 .w ish  _______ 69 . r i s e ___
7 . so“ _________28 . t h i n k  4 9 . lc jse________70 . t h en
8 . z e r  o________29. C a s s iu s  _____ 5 0 . w ish  _______ 7 1 . s o o n __
9 . b a l l _______ 30. p a s s  ""______51 . sho t ________7 2 . l e a n

10 .n e t  31. su n  ________ 52. b a l l _______ 73. s o o th e
11 . t h e y 32.Y h o u g h ts  53 .s a T le d _____ 74 . no t  ~
1 2 . s a i l e d _____ 33 . th e y _________ 54. l i g h t ______ 75 . m outh
1 3 .Y et  3 4 .N o u g h t s _____55 » n o t. . ,  7 6 . smooth""
1 4 .n o s  e_______ 3 5 .‘S a s s iu s  _____ 56 ."brea t h  7 7 . so ‘
1 5 .z e b ra  36 . z e b ra  ~  5 7 .zoo 7 8 . r i s e
1 6 . p u l l  ______ 37 .Y e n  _______ 58. s h i p 7 9 . l o s s ____
1 7 . smooth  38. she___________ 59 . l e a n ________8 0 . th in k
1 8 . t h e i  r ______ 3 9 .7 is h  _________6 0 .s h ip _______ 8 1 . sun
19 .noon  40 bo t h _________ 61 .T e t_________8 2 .b r e a th e
20 .noon  4 1 . t h i n _________ 6 2 .m outh 8 3 . t e l l  [
21 . t h i n  4 2 .n o se_________ 63 . te l ! T" 84.puX l
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APPENDIX D

INSTRUCTIONS AND RESPONSE SHEETS 
FOR JUDGING ARTICULATORY ACCURACY 

IN THE PARAGRAPH

I  h av e  j u s t  g iv e n  you a  re sp o n se  s h e e t  w hich c o n s i s t s  

o f  a  p a ra g ra p h *  In  t h i s  p a ra g ra p h  c e r t a i n  c o n so n a n ts  a r e  

u n d e r l in e d  i n  c e r t a i n  w o rd s . U nder each  u n d e r l in e d  conson­

a n t  i s  a  b la n k  sp a ce  in  w hich you w i l l  r e c o rd  th e  a r t i c u ­

l a t o r y  a c c u ra c y  o f  t h a t  c o n s o n a n t. From a  ta p e  t h a t  I  w i l l  

p la y  w hich  c o n ta in s  th e  p a ra g ra p h , a  c o n so n a n t a r t i c u l a t e d  

c o r r e c t l y  an d  r e p r e s e n t in g  an  a v e ra g e  d e g re e  o f  p r e c i s io n  

in  a r t i c u l a t i o n  w i l l  be r e p o r te d  w ith  a  1 .  I f  th e  co n so n an t 

was a r t i c u l a t e d  c o r r e c t l y ,  b u t  n o t  w ith  th e  p r e c i s io n  o f  

a v e ra g e  a r t i c u l a t i o n  r e p o r t  i t  w ith  a  2 . R e p o r t a  d i s t o r t e d  

c o n so n a n t w ith  an  X symbol and  an o m it te d  c o n so n a n t w ith  a  

dash  ( — ) sym bol. I f  th e r e  h a s  been a  s u b s t i t u t i o n  o f  an 

i n c o r r e c t  c o n s o n a n t, r e p o r t  th e  s u b s t i t u t i o n  p h o n e t i c a l l y .

We a r e  a f t e r  a c c u ra c y  and th e r e  i s  no tim e  l i m i t .  I  w i l l  

p la y  any  s e n te n c e  o r  w ord a s  many tim e s  a s  anyone w ish es  to  

h e a r  i t .  Are t h e r e  any  q u e s t io n s ?
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70

NOHMAL CONDITION

KEY* 1 =r a r t i c u l a t e d  c o r r e c t l y ,  and  r e p r e s e n t in g  an  
a v e ra g e  d e g re e  o f  p r e c i s i o n  In  a r t i c u l a t i o n .

2 = a r t i c u l a t e d  c o r r e c t l y ,  b u t  n o t  w ith  th e  
p r e c i s i o n  o f  a v e ra g e  a r t i c u l a t i o n .

X = d i s t o r t e d .

— = o m it te d .

S u b s t i t u t i o n  o f  an  I n c o r r e c t  c o n so n a n t, r e p o r t  
th e  s u b s t i t u t i o n  p h o n e t i c a l l y .

So o f t e n  we th in k  o f  th e  p e o p le  whom we p a s s  on o u r  

way th ro u g h  l i f e ,  whose f r i e n d s h i p s  we l o s e  o r  n e v e r  g a in  

and we f e e l  s a d  b ecau se  o f  t h i s .  Many y e a r s  ago i n  a  sm a ll 

town in  I l l i n o i s ,  I  m et a  young man who was to  r i s e  above 

th e  r e s t  o f  u s  and become a  p o w e rfu l f ig u r e  In  governm en t.

He h ad  a  t h i n  lo o k  a b o u t him , n o t  th e  " l e a n  and  h u n g ry  look*  

o f  a  C a s s iu s ,  b u t th e  lo o k  o f  a  s t e e l  ro d —’Sm all in  d ia m e te r  

b u t  o f  g r e a t  s t r e n g t h ,  m outh s e t  i n  d e te r m in a t io n .  Among h i s  

f e a t u r e s ,  h i s  n o s e , u n d e n ia b ly  G reek , was m ost p ro m in e n t.

H is  e y e s ,  d a rk  and c l e a r ,  l e t  i n  l i g h t ,  b u t  o n ly  enough to
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r e f l e c t  t h e i r  i c y  b lu e n e s s .  H is  ey e s  w ould  p u l l  o th e r s  

to w ard  h im ; h i s  v o ic e  w ould s o o th e .  He p o s s e s s e d  a  k in d  o f  

i n v i s i b l e  n e t  w hich b ro u g h t p e o p le  to  him  and  th e y  n e v e r  

w an ted  to  be f r e e .  We w ould s i t  f o r  h o u rs  w ith  them th e n , 

when we w ere  young . As we s a t  q u i e t l y ,  we w ould t e l l  each  

o t h e r  th e  th o u g h ts ,  th e  hopes an d  th e  dream s o f  th e  f u t u r e .

T hat was many y e a r s  ag o . Y e s te rd a y  when I  was r e tu r n in g  

home a t  noon to  p ic k  up my son  an d  a t t e n d  a  b a l l  game and 

v i s i t  th e  z e b r a ,  l i o n  and  o t h e r  zoo f r i e n d s ,  th e  s m a ll v o ic e  

th e  smooth v o ic e  o f  a  newsman I n t e r r u p t e d  to  announce th e  

d e a th  o f  h i s  f r i e n d  o f  t h i s  f r i e n d  o f  my y o u th . The te n  y e a r s  

i n  w hich we w ere  c lo s e  f r i e n d s  h a d  p a s s e d  to o  soon . The 

s h ip  o f  d e a th  h a d  s a i l e d .  She h a d  h e r  w ish —-a n o th e r  p a s s e n g e r .  

Times we u s e d  to  f i s h  to g e th e r  a r e  g o n e . Our w alk s  i n  th e  

c h i l l i n g  b l a s t s  o f  z e ro  w e a th e r , when o u r  b r e a th  w ould s team , 

a r e  no m o re . We w i l l  b r e a th e  no m ore . The lo j3s f o r  u s  b o th  

i s  g r e a t .  Hush f a l l s  l i k e  a  s h o t .  Tomorrow, th e  ssun.
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ANESTHETIZED CONDITION

KEY* 1 = a r t i c u l a t e d  c o r r e c t l y  and r e p r e s e n t in g  an
“  a v e ra g e  d e g re e  o f  p r e c i s i o n  I n  a r t i c u l a t i o n .

2 * a r t i c u l a t e d  c o r r e c t l y ,  b u t  n o t  w ith  th e  
”  p r e c i s i o n  o f  a v e ra g e  a r t i c u l a t i o n .

X = d i s t o r t e d .

— = o m it te d .  -

S u b s t i t u t i o n  o f  an  i n c o r r e c t  c o n s o n a n t, r e p o r t  
th e  s u b s t i t u t i o n  p h o n e t i c a l l y .

So o f te n  we th in k  o f  th e  p e o p le  whom we p a ^ s  on o u r  

way th ro u g h  l i f e ,  whose f r i e n d s h ip s  we lo s e  o r  n e v e r  g a in  

and we f e e l  sad  b e c a u se  o f  t h i s .  Many y e a r s  ago in  a  s m a ll 

town i n  I l l i n o i s ,  I  m et a  young man who was to  r ijs e  above 

th e  r e s t  o f  u s  and  become a  p o w e rfu l f i g u r e  i n  g o v ern m en t.

He had  a  t h i n  lo o k  a b o u t h im , n o t  th e  " l e a n  and h u n g ry  lo o k "  

o f  a  C ass iu s:, b u t  th e  lo o k  o f  a  s t e e l  ro d — sm all in  d ia m e te r  

b u t  o f  g r e a t  s t r e n g t h  .-^moath s e t  i n  d e te r m in a t io n .  Among h i s  

f e a t u r e s ,  h i s  n o s e ,  u n d e n ia b ly  G reek , was m ost p ro m in e n t.

H is  e y e s ,  d a rk  and  c l e a r ,  l e t  i n  l i g h t ,  b u t  o n ly  enough to
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r e f ,  to  r e f l e c t  t h e i r  i c y  b lu e n e s s .  H is  e y e s  w ould p u l l  

o th e r s  to w ard  him ; h i s  v o ic e  w ould s o o th e .  He p o s s e s s e d  a  

k in d  o f  i n v i s i b l e  n e t  w hich b ro u g h t p e o p le  to  him and  th e y  

n e v e r  w an ted  to  be f r e e .  He w ould s i t  f o r  h o u rs  w i th ,  we 

w ould s i t  f o r  h o u rs  w ith  him th e n , when h e ,  when we w ere v e ry  

young. As we s a t  q u i e t l y  we w ould t e l l  each  o th e r s ,  t e l l  each  

o t h e r  th e  th o u g h ts ,  th e  hopes and th e  dream s o f  th e  f u t u r e .  

T h a t was many y e a r s  a g o . Y e s te rd a y  when I  was r e tu r n in g  home 

a t  noon to  p ic k  up my son  and a t t e n d  a  b a l l  game and v i s i t  

th e  z e b ra ,5 l i o n  and  o t h e r  zoo f r i e n d s ,  th e  smooth v o ic e  o f  a  

newsman i n t e r r u p t e d  to  announce th e  d e a th  o f  h i s  o f  t h i s  

f r i e n d  o f  my y o u th . The te n  y e a r s  i n  w hich  we w ere c lo s e  

f r i e n d s  h ad  p a s s e d  to o  so o n . The s h ip  o f  d e a th  had s a i l e d .

She h ad  h e r  w is h - - a n o th e r  p a s s e n g e r .  Times we u sed  to  f i s h  

t o g e th e r  a r e  g o n e . Our w a lk s  i n  th e  c h i l l i n g  b l a s t s  o f  z e ro  

w e a th e r , when o u r  b r e a th  would s team , a r e  no m ore . We w i l l  

b r e a th e  no m ore . He w i l l  b r e a th e  no m ore . The l o s s  o f  u s
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b o th  I s  g r e a t .  The l o s s  f o r  u s  b o th  i s  g r e a t .  Hush f a l l s  

l i k e  a  s h o t .  Tomorrow, th e  su n .
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APPENDIX E

INSTRUCTIONS AND RESPONSE SHEET 
FOR JUDGING INTELLIGIBILITY OF SINGLE WORDS

You h av e  J u s t  r e c e iv e d  a  re sp o n s e  s h e e t  w ith  two s e t s  

o f  b la n k  sp a c e s  on i t .  The f i r s t  s e t  i s  t i t l e d  exam ples 

and i s  num bered one to  t e n .  The seco n d  s e t  i s  num bered 

one to  8 4 . ( I n v e s t i g a t o r  p o in te d  to  c o lu m n s.)  I  w i l l  now 

p la y  a  ta p e  w hich  h a s  te n  s in g l e  w ords r e c o rd e d  on i t .

Your jo b  w i l l  be  to  l i s t e n  f o r  word num ber one on th e  ta p e  

and  to  w r i t e  i t  i n  th e  c o r re s p o n d in g  b la n k  on th e  re sp o n se  

s h e e t ,  b la n k  num ber one u n d e r  ex am p les . W rite  w ord num ber 

two from  th e  ta p e ,  in  sp a ce  num ber two on th e  re sp o n se  

s h e e t  u n d e r  exam ple two and  c o n tin u e  t h i s  sy stem  f o r  th e  

e n t i r e  t e n  w o rd s. You w i l l  have a t  l e a s t  s i x  seco n d s  

be tw een  w ords i n  w hich to  w r i t e  th e  w ord you h e a r .  The te n  

exam ple w ords a r e  s im p ly  to  f a m i l i a r i z e  you w ith  th e  ta s k  

and th e  t im in g  p a t t e r n  betw een  w ords.

You m u st l i s t e n  c a r e f u l l y  and w r i te  a  word o r  m ark in  

each  sp a c e  on th e  re sp o n se  s h e e t  i n  o r d e r  to  k eep  th e  

n u m b erin g  system  c o r r e c t .  I f  you do n o t  u n d e r s ta n d  a  w ord, 

g u e s s .  I f  you c a n n o t even  g u ess  w hat th e  word i s  draw  a  

l i n e  th ro u g h  th e  b la n k  and  p r e p a re  to  l i s t e n  f o r  th e  n e x t  

w ord . Are th e r e  any q u e s t io n s ?  (The f o l lo w in g  exam ple words 

w ere th e n  p re se n te d *  noxm al, c r u e l ,  wound, n e c k , h o u se , l e f t ,  

m ilk ,  b lu e ,  and  s o f t . )

75
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Now you w i l l  do th e  same t a s k  f o r  th e  second  s e t  o f  

num bers, one to  Wbrd num ber one on th e  ta p e  c o r r e s ­

ponds to  b la n k  num ber one in  th e  seco n d  s e t  o f  num bers on 

th e  re sp o n s e  s h e e t .  Word num ber two on th e  ta p e  c o r re s p o n d s  

to  b la n k  num ber two on th e  re sp o n s e  s h e e t ,  e t c .  T h is  tim e 

you w i l l  h e a r  th e  e n t i r e  84 w ords and you w i l l  hav e  a t  

l e a s t  s i x  se c o n d s  be tw een  w o rd s. Words num ber o n e , 21, 42, 

and  63 a r e  th e  o n ly  w ords num bered on th e  ta p e ,  so you m ust 

l i s t e n  c a r e f u l l y ,  and  w r i te  a  word o r  m ark in  each  sp ace  on 

th e  r e s p o n s e  s h e e t  in  o r d e r  to  k eep  th e  num bering  system  

c o r r e c t .  I f  you do n o t  u n d e r s ta n d  a  w ord , g u e s s .  I f  you 

c a n n o t even  g u e ss  w hat th e  word i s  draw a  l i n e  th ro u g h  th e  

b la n k  and  p r e p a re  to  l i s t e n  f o r  th e  n e x t  w ord. Are th e r e  

any  q u e s t io n s ?  (W ords one to  84 w ere th e n  p r e s e n te d . )
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EXAMPLES

1  ._____________ 22.___________  4 3 .____________  64.

2  .___________ _ 23 .___________  4 4 .____________  65 .

3  ._____________ 2 4 .___________  4 5 .____________  66 .

4  ._____________ 25 .___________  4 6 .____________  67 .

5  ._____________ 26 .___________  4 ? .____________  6 8 .

6  ._____________ 27 .___________  4 8 .____________  69 .

7  ._____________ 28.___________  4 9 .____________  7 0 ..

8  ._____________ 2 9 .___________  5 0 .____________  71..

9  ._____________ 3 0 .___________  5 1 .____________  7 2 .

1 0  ._____________ 31 .___________  52 .____________  73..

1 1  ._____________ 3 2 .______________5 3 .______________ 74..

1 2  ._____________ 33 .___________  5 4 .____________  75 ..

1 3  ._____________ 3 ^ .___________  5 5 .____________  7 6 ..

1 4  ._____________ 3 5 . _ _______  5 6 .____________  77 ..

1 5  . _____________ 36.___________  5 7 .____________  78 ..

1 6  . _____________ 37 .____________ 58 .____________  7 9 ..

1 7  . ___________  38 .___________  5 9 .____________  8 0 ..

1 8  . _____________ 39 .___________  6 0 .____________  8 1 ..

1 9  . _____________ 4 0 .___________  61 . ____________  8 2 ..

20  . ____________ _ 4 1 .___________  6 2 .____________  8 3 ..

21  . _____________ 4 2 .___________  63 . ____________  84._
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