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INTRODUCTION

The r e l a t i o n s h i p  b etw een  p u n ish m en t and th e  s p e e c h  d i s f l u e n c i e s  

o f  n orm al s p e a k e r s  and s t u t t e r e r s  h as b een  i n v e s t i g a t e d  by s c i e n t i s t s  

r e p r e s e n t in g  s p e e c h  p a th o lo g y  and p sy c h o lo g y  (A h ls tr a n d , 1961; F r ic k ,  

1951; F la n a g a n , G oldiam ond, and A z r in ,  1 9 5 8 , 1959; Van R ip e r , 1936; 

M artin  and S i e g e l ,  1966; K ent and W elt, 1 9 6 7 ) .  The r e s u l t s ,  h o w ev er , 

h a v e  b een  i n c o n s i s t e n t  an d , i t  i s  f e l t ,  r e f l e c t  th e  a b se n c e  o f  (a )  an  

a d e q u a te  a n a ly s i s  o f  s t u t t e r i n g  b e h a v io r ,  and (b ) an a d e q u a te  d e f i n i ­

t i o n  o f  p u n ish m en t.

Van R ip e r  (1 9 3 6 ) d em o n stra ted  t h a t  t h r e a t  o f  p u n ish m en t by e l e c t r i c  

sh o ck  r e s u l t e d  i n  an i n c r e a s e  in  th e  fr e q u e n c y  o f  s t u t t e r i n g  o v e r  r e ­

p e a te d  r e a d in g s  o f  th e  same m a t e r ia l .  M oreover, i t  had p r e v io u s ly  b een  

d em o n stra ted  t h a t  r e p e a te d  r e a d in g s  o f  t h e  same m a t e r ia l  w ith o u t  th e  

th r e a te n e d  sh o ck  c o n t in g e n c y  w ou ld  y i e l d  a d e c r e a s e  i n  th e  fr e q u e n c y  

o f  s t u t t e r i n g  (Van R ip e r  and H u l l ,  1 9 3 4 ) .  Van R ip e r ' s  d a ta  (1 9 3 6 ) d e ­

m o n s tr a te d  f u r t h e r  t h a t  t h r e a t  o f  r e s p o n s e  c o n t in g e n t  sh o ck  in c r e a s e d '  

th e  fr e q u e n c y  o f  s t u t t e r i n g  i n c i d e n t s  to  a s i g n i f i c a n t l y  g r e a t e r  d e g r e e  

th a n  d id  t h r e a t  o f  n o n - c o n t in g e n t  s h o c k .

The f r e q u e n t ly  o b s e r v e d  d e c r e a s e  in  fr e q u e n c y  o f  w ords s t u t t e r e d  

a s  a  fu n c t io n  o f  r e p e a te d  r e a d in g s  o f  t h e  same m a t e r ia l  i s  r e f e r r e d  to  

a s  th e  s t u t t e r i n g  a d a p ta t io n  phenom enon. A r e v ie w  o f  th e  r e s e a r c h  

d e a l in g  w ith  s t u t t e r i n g  a d a p t a t io n  h a s r e c e n t ly  b een  p r o v id e d  by 

W in gate  (1 9 6 5 a , 1 9 6 5 b ) . E s s e n t i a l l y ,  a d a p t a t io n ,  a s  th e  term  i s  u sed  

w ith  r e s p e c t  t o  s t u t t e r i n g ,  may b e  i m p l i c i t l y  d e f in e d  by th e  f o l l o w ­

in g  o b s e r v a t io n s  (W in g a te , 1 9 6 5 a ) :

1
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(a )  A t y p i c a l  c o u r s e  may be i d e n t i f i e d . S p e c i f i c a l l y ,  i t  i s  
c h a r a c t e r iz e d  by a n e g a t i v e l y  a c c e le r a t e d  c u r v e , r e a c h in g  a  m in i­
mum p la t e a u  som ew here around th e  e ig h t h  to  t w e l f t h  r e a d in g .  M ost o f  
th e  a d a p ta t io n  o c c u r s  in  th e  e a r ly  r e a d in g s ,  th e  g r e a t e s t  amount o c ­
c u r r in g  t y p i c a l l y  on th e  f i r s t  r e p e t i t i o n .

(b ) A d a p ta tio n  v a r i e s  w ith  th e  n a tu r e  o f  th e  m a t e r i a l . I t  i s  r e p o r t ­
ed  t h a t  th e  amount o f  s t u t t e r i n g  d e c r e a s e s  upon r e p e a te d  r e a d in g s  o f  
th e  same m a t e r ia l ,  s u c c e s s i v e  r e a d in g s  o f  d i f f e r e n t  m a t e r ia l ,  and  
from  segm en t t o  seg m en t w i t h in  any g iv e n  r e a d in g  s e l e c t i o n .  The 
amount o f  a d a p t a t io n ,  h o w ev e r , h a s b een  shown to  b e g r e a t e s t  i n  r e ­
p e a te d  r e a d in g s  o f  th e  same m a t e r ia l  -  t y p i c a l l y  50%.

(c )  A d a p ta tio n  i s  a f f e c t e d  t o  some d e g r e e  by c e r t a in  in d e p e n d e n t  v a r ­
i a b l e s  . C e r ta in  u n fa v o r a b le  e v e n t s ,  f o r  e x a m p le , t h r e a t  o f  sh o ck  and  
t a l k i n g  on  th e  t e le p h o n e ,  e v i d e n t l y  a d v e r s e ly  a f f e c t  t h i s  phenom enon.

(d ) The a d a p ta t io n  e f f e c t  i s  t r a n s i t o r y . I n c r e a s e d  s t u t t e r i n g  r e c u r s  
r e l a t i v e l y  s h o r t l y  a f t e r  a d a p t a t io n ,  o c c a s io n a l l y  a s  so o n  a s  tw e n ty  
m in u te s  a f t e r  m e e t in g  c r i t e r i o n .  F u r th e r , i n  r e p e a te d  r e a d in g s  o f  th e  
same m a t e r ia l ,  th e  e x t e n t  o f  s t u t t e r i n g  b e h a v io r  a p p a r e n t ly  v a r i e s  d i ­
r e c t l y  w ith  th e  l e n g t h  o f  t im e  s i n c e  a d a p t a t io n .  In  s u c c e s s i v e  r e a d ­
in g s  o f  d i f f e r e n t  m a t e r i a l ,  h o w ev er , th e  r e c u r r e n c e  o f  s t u t t e r i n g  i s  
in d e p e n d e n t o f  a te m p o ra l v a r i a b l e .  S p e c i f i c a l l y ,  s t u t t e r i n g  fr e q u e n c y  
r e p r e s e n t s  e s s e n t i a l l y  th e  sam e p a t te r n  o v e r  p a s s a g e s ,  a d a p t a t io n  o c c u r ­
r in g  w ith  ea c h  r e a d in g .

An i n v e s t i g a t i o n  by F r ic k  (1 9 5 1 ) a tte m p te d  t o  e x p lo r e  f u r t h e r  th e  

e f f e c t s  o f  p u n ish m en t upon s t u t t e r i n g .  In  t h i s  s tu d y ,  48 s u b j e c t s  

w ere a s s ig n e d  to  4 g ro u p s o f  e q u a l num ber, a c c o r d in g  t o  an o p e r a t io n ­

a l l y  d e f in e d  m easu re o f  th e  s e v e r i t y  o f  s t u t t e r i n g .  A l l  s u b j e c t s  

w ere run under on e c o n t r o l  and th r e e  e x p e r im e n ta l  c o n d i t i o n s .  D u rin g  

t h e  c o n t r o l  c o n d i t io n ,  th e  s u b j e c t s  rea d  a  40-w ord  l i s t  15 t im e s .  

E x p e r im e n ta l c o n d i t io n  I  in v o lv e d  th e  p r e s e n t a t io n  o f  s u b j e c t - a d j u s t e d  

e l e c t r i c  sh o ck  c o n t in g e n t  upon th e  c o m p le t io n  o f  ea c h  w ord a d ju d g ed  

to  h ave been  s t u t t e r e d  i n  t r i a l s  1 - 1 0  w ith  th e  sh o ck  c o n t in g e n c y  w ith ­

drawn d u r in g  t r i a l s  1 1 - 1 5 .  In  e x p e r im e n ta l  c o n d it io n  I I ,  th e  su b ­

j e c t s  w ere t o l d  i n  a d v a n ce  t h a t  th e  number o f  s t u t t e r i n g  i n c i d e n t s  ob ­

s e r v e d  d u r in g  ea c h  t r i a l  w ou ld  be t a b u la t e d  by th e  e x p e r im e n te r  and  

t h a t  th e y  w ou ld  b e " p a i d - o f f ” w ith  a l i k e  num ber o f  s h o c k s  a t  th e  end
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o f  e a c h  r e a d in g  o f  th e  4 0 -w o rd  l i s t .  As i n  th e  f i r s t  e x p e r ­

im e n ta l  c o n d i t io n ,  t h e  sh o c k  c o n t in g e n c y  w as i n  e f f e c t  on t r i a l s  

1 - 1 0  and w as w ith d ra w n  d u r in g  t r i a l s  11 -  1 5 . E x p e r im e n ta l c o n ­

d i t i o n  I I I  in v o lv e d  a c o n t in g e n c y  su ch  t h a t  th e  s u b j e c t  was sh o ck ed  

im m e d ia te ly  f o l l o w in g  e a c h  word sp o k e n , in d e p e n d e n t  o f  w h e th er  o r  

n o t  h e was a d ju d g e d  t o  h a v e  s t u t t e r e d .  The r e s u l t s  o f  F r i c k ' s  s tu d y  

i n d i c a t e  t h a t  th e  fr e q u e n c y  o f  s t u t t e r i n g  i n  th e  t h r e e  sh o ck  c o n d i­

t i o n s  c o n s id e r e d  a s  a w h o le  was s i g n i f i c a n t l y  g r e a t e r  th a n  th e  co n ­

t r o l  c o n d i t i o n .  From t h e s e  d a ta ,  F r ic k  c o n c lu d e s  t h a t  a v e r s iv e  s t im u ­

l a t i o n ,  a d m in is te r e d  c o n t in g e n t  upon s t u t t e r i n g ,  i n c r e a s e s  th e  f r e ­

q u en cy  o f  t h i s  b e h a v io r .

S t a s s i  ( 1 9 6 1 ) ,  u s in g  n o r m a lly  s p e a k in g  s u b j e c t s ,  programmed 

v e r b a l  c o n s e q u e n c e s  c o n t in g e n t  upon r e a d in g  o f  n o n s e n s e  w ords b u t  

in d e p e n d e n t o f  ju d g em e n ts  o f  f lu e n c y .  S p e c i f i c a l l y ,  a c c o r d in g  t o  a  

p r e d e te r m in e d  s c h e d u le ,  some w ords w ere fo l lo w e d  by a  ta p ed  p r e ­

s e n t a t i o n  o f  th e  w ord "w rong", w h erea s o t h e r s  w ere fo l lo w e d  by th e  

word " r ig h t " .  I t  w as co n c lu d e d  t h a t  th e  in c r e a s e  in  th e  d i s f l u e n c i e s  

o f  t h e s e  s u b j e c t s  w e re  a t t r i b u t a b l e  t o  th e  p r e s e n t a t io n  o f  t h e  word  

"w rong".

F la n a g a n , G oldiam ond and A z r in  (1 9 5 8 ) r e p o r te d  an a tte m p t t o  d e ­

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

m ale s t u t t e r e r s  by m a n ip u la t in g  th e  c o n s e q u e n c e s  o f  t h i s  b e h a v io r .

In  t h i s  s t u d y ,  an a v e r s iv e  s t im u lu s  (a  105 db to n e  a t  6000  Hz) was 

a d m in is te r e d  v i a  e a r p h o n e s  t o  th e  s u b j e c t s  c o n t in g e n t  upon b lo c k a g e s  

(a s  d e f in e d )  w h i le  th e  s u b j e c t s  rea d  a lo u d  a  c o n t in u o u s  p r o s e  p a s s a g e .  

R e s u l t s  r e f l e c t  t h e  s u p p r e s s io n  o f  s t u t t e r i n g  d u r in g  th e  t h i r t y  m in u te
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a v e r s iv e  p e r io d .  M o reo v er , s t u t t e r i n g  r e s p o n s e  r a t e  r o s e  when 

t e r m in a t io n  o f  th e  to n e  w as made c o n t in g e n t  upon s t u t t e r i n g  d u r in g  

t h e  e s c a p e  p e r io d .  F la n a g a n  e t  a l .  (1 9 5 8 ) s u g g e s t  t h a t  t h e s e  d a ta  

s u p p o r t  an h y p o t h e s is  o f  s t u t t e r i n g  a s  a form  o f  o p e r a n t  b e h a v io r .

A h ls tr a n d  (1 9 6 1 ) s y s t e m a t i c a l l y  r e p l i c a t e d  th e  work o f  F la n a g a n  

e t  a l .  (1 9 5 8 ) u s in g  a  95 db to n e  a t  6000 Hz a s  th e  p u n is h in g  s t im u lu s .  

In  a d d i t i o n ,  A h ls tr a n d ’ s  s tu d y  i n v e s t i g a t e d  th e  e f f e c t i v e n e s s  o f  v e r ­

b a l  i n s t r u c t i o n s  in  c o n t r o l l i n g  s t u t t e r i n g  b e h a v io r  a s  com pared t o  

p u n ish m e n t. H er 10 s u b j e c t s  w ere a s s ig n e d  t o  on e  o r  th e  o t h e r  o f  tw o  

g r o u p s , b o th  o f  w h ich  re a d  c o n t in u o u s  p r o s e  m a t e r ia l  f o r  1% h o u r s .

For Group I ,  th e  f i r s t  h h o u r  was a c o n t r o l  c o n d i t io n ;  th e  se c o n d  % 

h our in v o lv e d  th e  r e s p o n s e  c o n t in g e n t  a p p l i c a t io n  o f  th e  a v e r s iv e  

s t im u lu s ;  a n d , d u r in g  th e  t h i r d  h h o u r , th e  p u n ish m en t c o n t in g e n c y  was 

rem oved . Group I I  a l s o  w as run th ro u g h  t h r e e  % h ou r r e a d in g  p e r io d s ;  

f o r  t h i s  g ro u p , h o w ev e r , th e  i n s t r u c t i o n s  "Try n o t  t o  do a n y th in g  

t h a t  m ig h t be c o n s id e r e d  s t u t t e r i n g "  w ere  g iv e n  fo r  th e  sec o n d  \  

h o u r . The f i r s t  and t h i r d  p e r io d s  w ere  e s s e n t i a l l y  th e  same a s  

t h o s e  u se d  f o r  Group I .  I t  w as fou n d  t h a t  b o th  a v e r s iv e  c o n t r o l  

and v e r b a l  i n s t r u c t i o n s  w ere  e f f e c t i v e  in  r e d u c in g  th e  fr e q u e n c y  o f  

s t u t t e r i n g  b e h a v io r .  A h ls t r a n d 1s  d a ta  show t h a t  th e  t o t a l  fr e q u e n c y  

o f  s t u t t e r i n g  was lo w e r  d u r in g  th e  e x p e r im e n ta l  a v e r s iv e  p e r io d  th a n  

d u r in g  th e  c o n t r o l  c o n d i t io n  f o r  a l l  s u b j e c t s  in  Group I  and f o r  90% 

o f  th e  s u b j e c t s  in  Group I I ,  T here w a s , h o w ev e r , a  te n d e n c y  f o r  

p u n ish m en t t o  s u p p r e s s  th e  fr e q u e n c y  o f  a l l  v e r b a l  b e h a v io r  ( a s  r e ­

f l e c t e d  by r e a d in g  r a t e ) ,  and tw o s u b j e c t s  in  th e  a v e r s iv e  c o n d i t io n  

show ed a  c o n se q u e n t i n c r e a s e  i n  th e  p e r c e n t  o f  w ords s t u t t e r e d  d u r in g
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th e  e x p e r im e n ta l  c o n d i t io n .  A h ls tr a n d  d i s c u s s e s  th e  a v e r s iv e  c o n tr o l  

p r o c e d u r e , p o in t in g  o u t th a t  th e  p r e s e n t a t io n  o f  th e  to n e  in t e r r u p t s  

th e  p erfo rm a n ce  o f  th e  s u b j e c t  d u r in g  th e  tim e  t h a t  i t  i s  o n ; t h e r e ­

f o r e ,  one w ou ld  e x p e c t  a r e d u c t io n  o f  r e a d in g  r a t e  fo r  t h i s  r e a so n  i n ­

d ep en d en t o f  any g e n e r a l i z e d  s u p p r e s s in g  e f f e c t  o f  th e  a v e r s iv e  s t im ­

u lu s .  A h ls tr a n d  c o n c lu d e s  t h a t  v e r b a l  i n s t r u c t i o n s  a re  p r o b a b ly  as  

e f f e c t i v e  a s  p u n ish m en t in  th e  c o n t r o l  o f  s t u t t e r i n g  b e h a v io r .

F la n a g a n , G oldiam ond and A z r in  (1 9 5 9 ) d em o n stra ted  t h a t  th e  v e r b a l  

d i s f l u e n c i e s  o f  n o r m a lly  s p e a k in g  s u b j e c t s  w ere am enab le t o  m o d if i ­

c a t io n  in  term s o f  th e  p r i n c i p l e s  o f  o p e r a n t c o n d i t io n in g  su c h  th a t  

th e  s u b j e c t ' s  v e r b a l  b e h a v io r  c o u ld  be sh ap ed  to  r e p r e s e n t  s t u t t e r i n g  

a t  tim e  1 and f l u e n t  s p e e c h  a t  t im e  2 .  Of p a r t i c u l a r  i n t e r e s t  h e r e  i s  

th e  d e m o n s tr a t io n  o f  s t u t t e r i n g  in s t a t e m e n t  th ro u g h  a n e g a t i v e  r e in ­

fo r cem en t p r o c e d u r e .  S p e c i f i c a l l y ,  i t  was found  t h a t  when th e  d i s ­

f l u e n c i e s  o f  n orm al s p e a k e r s  b r i e f l y  te r m in a te d  an o n g o in g  e l e c t r i c  

s h o c k , th e  r a t e  o f  su ch  d i s f l u e n c i e s  in c r e a s e d  m a r k e d ly . The im p l ic a ­

t io n  in h e r e n t  in  th e  r e s u l t s  i s  t h a t  s t u t t e r i n g  may be r e g a r d e d  as a 

com p lex  o p e r a n t ,  h a v in g  b een  e s t a b l i s h e d  and m a in ta in e d  by i t s  co n ­

s e q u e n c e s .

G oldiam ond ( i n  K ra sn er  and U llm an n , 1965) h a s  d e m o n str a te d  th e  

e f f e c t i v e n e s s  o f  a  d e la y e d  a u d ito r y  fe ed b a c k  p r o c e d u r e  i n  c o n t r o l l i n g  

s t u t t e r i n g  b e h a v io r .  I t  w as fou n d  t h a t  when d e la y e d  a u d ito r y  feed b a c k  

was made c o n t in g e n t  upon i n s t a n c e s  o f  s t u t t e r i n g ,  s t u t t e r i n g  fr eq u e n c y  

d e c r e a s e d  and o v e r a l l  r e a d in g  r a t e  in c r e a s e d .  F u r th e r , i t  w as found  

t h a t  (a )  when n o n - c o n t in g e n t  c o n s ta n t  d e la y e d  fe e d b a c k  w as program m ed, 

s t u t t e r i n g  so o n  r e tu r n e d  t o  i t s  b a s e l i n e  r a t e  and (b ) t h a t  w here
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decrease In s t u t t e r i n g  was d e m o n str a te d , e s c a p e  from  th e  fe e d b a c k ,  

contingent upon s t u t t e r i n g ,  was s u f f i c i e n t  t o  r e tu r n  s t u t t e r i n g  t o  

i t s  p r e v io u s  r a t e .  G oldiam ond r e p o r t s  c o m p le te  e l im in a t io n  o f  

s t u t t e r i n g  in  th e  la b o r a to r y  as a f u n c t io n  o f  t h i s  p a ra d ig m . I t  i s  

i n t e r e s t i n g  t o  n o te  t h a t  G old iam on d 's s u b j e c t s  w ere run d u r in g  a 

p e r io d  l a s t i n g  many w eek s b e fo r e  co m p le te  e l i m i n a t i o n  o f  s t u t t e r i n g  

c o u ld  be d e m o n s tr a te d . I n s o fa r  a s  th e  d e la y e d  a u d ito r y  fe ed b a c k  

c o n t in g e n c y  w as r e s p o n s ib le  f o r  lo w e r in g  t h e  r a t e  o f  th e  b e h a v io r  

w h ich  i t  f o l l o w e d ,  i t  may, by d e f i n i t i o n ,  b e  c o n s id e r e d  an a v e r s iv e  

s t im u lu s ,  and th e  p r o c e d u r e  i t s e l f  may b e c o n s id e r e d  t o  b e  a p u n ish ­

m ent p r o c e d u r e .

The p r e s e n t  r e s e a r c h  w i l l  d e f in e  p u n ish m en t a s  a p r o ce d u re  w h ich  

b r in g s  a b o u t a  r e d u c t io n  o f  th e  f u tu r e  p r o b a b i l i t y  o f  a  s p e c i f i c  r e ­

s p o n s e  a s  a r e s u l t  o f  th e  im m ed ia te  d e l i v e r y  o f  a s t im u lu s  fo r  t h a t  

r e s p o n s e  (A z r in  and H o lz , 1 9 6 6 ) .  The e f f e c t i v e n e s s  o f  p u n ish m en t in  

s u p p r e s s in g  an y  p a r t i c u l a r  r e s p o n s e  i s  en h a n ced  i f  th e  s u b j e c t  h a s  

an a l t e r n a t i v e  r e s p o n s e  in  h i s  r e p e r t o i r e  w h ic h , i f  s t r e n g th e n e d ,  w i l l  

com pete w ith  th e  p u n ish e d  r e s p o n s e  (A z r in  and H o lz , 1 9 6 6 ) .  The 

a v e r a g e  s t u t t e r e r  h a s ,  a s  p a r t  o f  h i s  e x i s t i n g  r e p e r t o i r e ,  n o rm a lly  

f l u e n t  s p e e c h ,  a  r e s p o n s e  w h ich  may b e p resum ed  to  b e in c o m p a t ib le  w ith  

s t u t t e r i n g .  M o reo v er , A zr in  and H olz  i n d i c a t e  th a t  p u n ish m en t m ust 

be d e l iv e r e d  im m e d ia te ly  f o l lo w in g  th e  s p e c i f i e d  r e s p o n s e  t o  f a c i l i t a t e  

en d u r in g  e f f e c t i v e n e s s . T hese a u th o r s  r e p o r t  t h a t  w ith  n o n -im m ed ia te  

p u n ish m en t, r e s p o n s e s  r e c o v e r  s u b s t a n t i a l l y  and o f t e n  c o m p le t e ly  a f t e r  

a tem p o ra l i n t e r v a l  o f  a p p r o x im a te ly  o n e  h o u r . F u r th e r , when u s in g  

sh o c k , i t  seem s t h a t  t h e  g r e a t e r  th e  i n t e n s i t y  o f  th e  p u n is h in g  s t im u lu s ,
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t h e  g r e a t e r  th e  r e d u c t io n  i n  th e  p u n ish e d  r e s p o n s e  (A z r in  and 

H o lz , 1 9 6 6 ) .

T hu s, i n  program m ing t h e  a v e r s iv e  c o n t r o l  o f  a  s p e c i f i c  b e ­

h a v io r  i n  hum ans, i t  w i l l  b e  n e c e s s a r y  t o  d e l i v e r  th e  p u n ish m en t immed­

i a t e l y  f o l l o w in g  th e  r e s p o n s e ,  t o  d e l i v e r  a p u n ish m en t o f  s u f f i c i e n t  

i n t e n s i t y  t o  f a c i l i t a t e  r e s p o n s e  r e d u c t io n ,  and to  make an a l t e r n a t i v e  

r e s p o n s e  a v a i l a b l e  t o  th e  s u b j e c t  w h ich  w i l l  com pete  w ith  th e  p u n is h ­

ed  b e h a v io r .  I t  i s  f e l t  t h a t  su c h  a p ro c e d u r e  can  be programmed i n  th e  

c o n t r o l  o f  s t u t t e r i n g  b e h a v io r .

S t u t t e r i n g  may b e c o n c e p t u a l i z e d  a s  a r e s p o n s e  c h a in  w ith  b o th  

o p e r a n t  and r e sp o n d e n t  co m p o n e n ts . B ijo u  and B aer (1 9 6 5 ) i n  t h e i r  

d i s c u s s i o n  o f  c h a in b r e a k in g ,  s u g g e s t  two w ays i n  w h ich  an o p e r a n t  

c h a in  may b e d is r u p t e d .  S p e c i f i c a l l y ,  a  c h a in  w i l l  b e  d is r u p te d  i f  

t h e  te r m in a l  r e in f o r c e r  i s  w i t h h e ld ,  o r  i f  a r e s p o n s e  anyw here in  

th e  c h a in  f a i l s  to  p ro d u c e  t h e  d i s c r i m i n a t i v e  s t im u lu s  f o r  th e  n e x t  

r e s p o n s e  in  th e  c h a in .  E m p lo y in g  th e  l a t t e r  a p p r o a ch , K ent and W elt 

(1 9 6 7 ) d em o n stra ted  t h a t  p u n is h in g  a s p e c i f i c  b u t  s u b j e c t i v e l y  d e f in e d  

p r e - v e r b a l  com ponent o f  t h e  s t u t t e r i n g  c h a in  a s  so o n  a s  i t  c o u ld  b e. 

d e t e c t e d  by th e  e x p e r im e n te r ,  y i e l d e d  a m arked s u p p r e s s io n  o f  i t s  

e m is s io n  and th e  a lm o s t  t o t a l  d is a p p e a r a n c e  o f  s t u t t e r i n g  b e h a v io r  

a s  w e l l .  A p p a r e n tly , a s  s t u t t e r i n g  w as s u p p r e s s e d  i n  t h i s  m anner, an  

a l t e r n a t i v e  b e h a v io r  a v a i l a b l e  t o  th e  s u b j e c t ,  i . e . ,  n o r m a lly  f l u e n t  

s p e e c h ,  was s t r e n g th e n e d .  U s in g  e s s e n t i a l l y  th e  same a p p r o a ch , M a rtin  

and S i e g e l ,  (1 9 6 6 ) s t u d ie d  th e  e f f e c t s  o f  r e s p o n s e  c o n t in g e n t  sh o c k  

on  c e r t a i n  n o n -v e r b a l  a s p e c t s  o f  s t u t t e r i n g  b e h a v io r .  T h ese  i n v e s t i ­

g a to r s  e x p lo r e d  th e  e f f e c t  o f  r e s p o n s e  c o n t in g e n t  p u n ish m en t on
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s t u t t e r i n g  b e h a v io r  p e r  s e ,  on s p e a k in g  r a t e ,  and i n v e s t i g a t e d  

w h eth er  o r  n o t  p r e v io u s ly  n e u t r a l  s t i m u l i  a c q u ir e  p u n is h in g  p r o ­

p e r t i e s  a f t e r  b e in g  p a ir e d  w ith  an a v e r s iv e  s t i m u l u s . T h ree  

s t u t t e r e r s  s e r v e d  a s  s u b j e c t s  and a l l  w ere run u n d er c o n d i t io n s  o f  

c o n v e r s a t io n a l  m o n o lo g u e . The b e h a v io r s  upon w h ich  sh o ck  w as made 

c o n t in g e n t  w ere  (a )  a  w r in k l in g  o f  t h e  n o s e ,  (b ) a p r o t r u s io n  o f  th e  

to n g u e  and ( c )  a  j e r k y  h o ld in g  and r e l e a s i n g  o f  th e  b r e a t h .  I t  was 

found t h a t  f o r  a l l  s u b j e c t s ,  th e  in t r o d u c t io n  o f  r e s p o n s e  c o n t in g e n t  

sh o ck  r e s u l t e d  in  an a lm o s t  t o t a l  r e d u c t io n  o f  s t u t t e r i n g  b e h a v io r ,  

rem ova l o f  sh o c k  b e in g  f o l lo w e d  by a r e tu r n  t o  b a s e  r a t e  f r e q u e n c y .

I t  was fou n d  t h a t  d e c r e a s in g  s t u t t e r i n g  r a t e  d id  n o t  lo w e r  s p e a k in g  

r a t e  (a s  m easured  i n  w ords p e r  m in u t e ) ; and t h a t  i t  was p o s s i b l e  t o  

b r in g  s t u t t e r i n g  u n d er  th e  d i s c r i m i n a t i v e  c o n t r o l  o f  p r e v io u s ly  n e u tr a l  

s t i m u l i .

S ta te m e n t  o f  t h e  P rob lem

The c u r r e n t  r e s e a r c h  d e f i n e s  p u n ish m en t a s  a p r o c e d u r e  w h ich  

b r in g s  ab o u t a  r e d u c t io n  o f  th e  f u t u r e  p r o b a b i l i t y  o f  a  s p e c i f i c  r e ­

sp o n se  o r  r e s p o n s e  c h a in  a s  a r e s u l t  o f  th e  im m ed ia te  d e l i v e r y  o f  a 

s t im u lu s  c o n t in g e n t  upon th e  o c c u r r e n c e  o f  th e  r e s p o n s e  o r  r e s p o n s e  

c h a in .  S t u t t e r i n g  b e h a v io r  i s  v ie w e d  a s a  com plex  c h a in  i n  w h ich  

some n o n - v e r b a l  com pon en ts p r e c e d e  v e r b a l  co m p o n en ts . The e f f e c t s  

o f  two p u n ish m en t p r o c e d u r e s  on s t u t t e r i n g  b e h a v io r  a r e  c o n t r a s t e d ;  

one in v o lv e s  an a tte m p t t o  p u n is h  o n e  o f  th e  t e r m in a l  com pon en ts o f  

th e  s t u t t e r i n g  r e s p o n s e  c h a in ,  w h i le  th e  o th e r  in v o lv e s  a  c h a in -  

b r e a k in g  p r o c e d u r e  w h e r e in  an a tte m p t i s  made t o  p u n ish  o n e  o f  th e
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f i r s t  d e t e c t a b le  n o n -v e r b a l  com ponents o f  th e  chain. it i s  

assum ed th a t  i f  th e  s t u t t e r i n g  r e s p o n s e  ch a in  is suppressed, the 

s u b j e c t  has a v a i l a b l e  in  h i s  e x i s t i n g  r e p e r t o i r e  a l t e r n a t i v e  r e s p o n s e  

c h a in s  w h ic h , i f  s t r e n g t h e n e d ,  m igh t com pete w ith  th e  s t u t t e r i n g  r e ­

sp o n se  c h a in .  The a l t e r n a t i v e  r e s p o n s e  c h a in s  a re  v iew ed  a s  t h o s e  

w hich  co m p r ise  n o r m a lly  f l u e n t  s p e a k in g  b e h a v io r .  The a v e r s iv e  s t im ­

u lu s  i s  an e l e c t r i c  s h o c k , th e  a v e r s iv e  i n t e n s i t y  o f  w hich  r a n g e s  

from  6 0 v . t o  9 5 v . The sh o ck  i s  p r e s e n t e d  as so o n  as p o s s i b l e  a f t e r  

c o m p le t io n  o f  th e  s t u t t e r i n g  r e s p o n s e  c h a in  (E^) and a f t e r  t h e  d e t e c t i o n  

o f  th e  s p e c i f i e d  n o n - v e r b a l  com ponent o f  th e  s t u t t e r i n g  c h a in  (E 2 ) .

Each o f  7 s u b j e c t s  r e a d s  a 4 0 -w ord  l i s t ,  32 t im e s .  The 32 r e a d ­

in g s  a r e  d iv id e d  i n t o  a c o n t r o l  c o n d i t io n  o f  12 t r i a l s  in  w h ich  no  

p unishm ent c o n t in g e n c y  i s  o p e r a t iv e ,  and 2 e x p e r im e n ta l  c o n d i t io n s  o f  

10 t r i a l s  e a c h . T w elve  t r i a l s  a r e  u sed  in  th e  c o n t r o l  c o n d i t io n  to  

f a c i l i t a t e  a d a p t a t io n .  In  th e  f i r s t  e x p e r im e n ta l  c o n d i t io n ,  th e  su b ­

j e c t  i s  sh o ck ed  f o l l o w i n g  c o m p le t io n  o f  ea ch  s t u t t e r e d  w ord; i n  th e  

se c o n d , p u n ish m en t i s  made c o n t in g e n t  upon th e  e m is s io n  o f  a  s p e c i f i e d  

n o n -v e r b a l b e h a v io r  o c c u r r in g  e a r ly  in  th e  s t u t t e r i n g  r e s p o n s e  c h a in  

and i s  d e l iv e r e d  im m e d ia te ly  f o l l o w in g  i t s  d e t e c t i o n  by th e  e x p e r i ­

m en ter . The o r d e r  o f  th e  t h r e e  c o n d it io n s  i s  c o n t r o l  (C ), E j and E2  

f o r  odd num bered s u b j e c t s ,  and C, E2 , E^ f o r  ev e n  numbered s u b j e c t s .

The p r e s e n t  r e s e a r c h ,  th e n ,  r e p r e s e n t s  a t e s t  o f  an h y p o t h e s is  o f  no 

d i f f e r e n c e  b e tw een  t h e s e  c o n d i t i o n s .
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METHOD

S u b je c t s

S even  a d u l t s ,  5 m a le s  and 2 f e m a le s ,  a l l  o f  whom had p r e ­

v i o u s l y  been  d e f in e d  a s  s t u t t e r e r s ,  s e r v e d  a s  s u b j e c t s  f o r  th e  

p r e s e n t  r e s e a r c h .

A p p aratu s

A v a r ia b le  sh o ck  a p p a r a tu s  by B e h a v io r  R esea rch  I n s tr u m e n ta t io n  

was em ployed  in  th e  c u r r e n t  e x p e r im e n t . E s s e n t i a l l y ,  i t  i s  a t r a n ­

s i s t o r i z e d ,  b a t t e r y  p ow ered  u n i t  w h ich  can  d e l i v e r  an a l t e r n a t i n g  

c u r r e n t  sh o ck  o f  up t o  1 5 0 v . a m p litu d e  f o r  a  p r e s e t  f r a c t i o n a l  se c o n d  

d u r a t io n .  D e l iv e r e d  c u r r e n t  i s  l i m i t e d  by a  f u s e  t o  a maximum o f  5 

m il l ia m p e r e s .  A Sony m odel TC-105 ta p e  r e c o r d e r  was u se d  t o  r e c o r d  

a l l  s e s s i o n s .

A 40-w ord  l i s t  d e s c r ib e d  by F r ic k  (1 9 5 1 , A p p en d ix  A) w as u sed  

i n  t h e  p r e s e n t  e x p e r im e n t . Each s u b j e c t  w as r e q u ir e d  t o  re a d  th e  

e n t i r e  l i s t  32 t im e s .  The w ords w ere p r e s e n t e d  t o  th e  s u b j e c t s  on 

3x5 w h ite  in d e x  c a r d s  a t t a c h e d  t o  a  No. B717 E ver Ready d esk  c a le n d a r  

b a s e .  In d ex  ta b s  w ere  a t t a c h e d  t o  f a c i l i t a t e  f l i p p i n g  th e  c a r d s  w ith  

o n e  h an d .

P ro ced u re

The e x p e r im e n te r  and h i s  a s s i s t a n t  c o n d u c te d  a  b r i e f  d i s c u s s i o n  

w it h  ea c h  s u b j e c t  p r io r  t o  th e  s t a r t  o f  th e  e x p e r im e n t . The p u r p o se  

o f  t h i s  m e e t in g  was t o  i d e n t i f y  th e  n o n -v e r b a l  r e s p o n s e  t o  b e  sh o ck ed

10
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in  E2 . T h ese  r e s p o n s e s  w ere  e x p e c te d  to  d i f f e r  from  s u b j e c t  t o  

s u b j e c t ,  b u t  an e f f o r t  w as made i n  a l l  c a s e s  t o  s p e c i f y  a  r e s p o n s e  

w h ich  o c c u r r e d  e a r ly  i n  t h e  s t u t t e r i n g  r e s p o n s e  c h a in .  A l l  s u b j e c t s  

w ere r e q u ir e d  t o  s i g n  a  p e r s o n a l  in j u r y  d i s c la im e r  (A p p en d ix  B) b e ­

f o r e  s u b m it t in g  t o  th e  e x p e r im e n ta l  t r e a t m e n t s .  O nly th e  e x p e r im e n te r  

th e  s u b j e c t ,  and a  t r a in e d  u n d e r g r a d u a te  a s s i s t a n t  w ere p r e s e n t  d u r­

in g  th e  e x p e r im e n ta l  s e s s i o n s .  In  th e  c o n t r o l  c o n d it io n  (C ) ,  th e  

s u b j e c t  w as r e q u ir e d  t o  rea d  12 r e p e t i t i o n s  o f  th e  word l i s t .  The 

e l e c t r o d e s  w ere  in  p la c e  on t h e  s u b j e c t s '  fo rea rm  d u r in g  t h i s  c o n t r o l  

c o n d i t io n ,  and rem ained  a t t a c h e d  u n t i l  th e  en d  o f  th e  c o m p le te  s e s s i o n  

The number o f  i n s t a n c e s  o f  th e  s p e c i f i e d  n o n - v e r b a l  b e h a v io r  w ere  r e ­

co r d e d  in d e p e n d e n t ly  by th e  e x p e r im e n te r  and t h e  a s s i s t a n t  on i n d i v i d ­

u a l  d a ta  r e c o r d in g  s h e e t s  (A p p en d ix  C ) . A d e s c r ip t i o n  o f  th e  s p e c i f i c  

s t u t t e r i n g - r e l a t e d  b e h a v io r s  f o r  ea ch  s u b j e c t  i s  p r o v id e d  i n  Ap­

p e n d ix  D.

Upon c o m p le t io n  o f  th e  1 2 th  r e a d in g , th e  s u b j e c t  was g iv e n  a 

b r i e f  s e r i e s  o f  s h o c k s  s o  t h a t  h e  w ould  b e f a m i l i a r  w ith  th e  i n t e n ­

s i t y  o f  sh o c k  t o  b e u se d  i n  th e  e x p e r im e n t . T h is  v a lu e  was i n i t i a l l y  

d e f in e d  a s  9 5 v . ,  b u t s e v e r a l  s u b j e c t s  r e q u ir e d  t h a t  i t  b e  lo w e r e d .

The a c t u a l  i n t e n s i t i e s  a r e  r e c o r d e d  i n  A p p en d ix  E . B e g in n in g  w ith  

t h e  1 3 th  r e a d in g ,  e a c h  o b s e r v e d  o c c u r r e n c e  o f  th e  s p e c i f i e d  b e h a v io r  

w as c o n s e q u a te d  by a ^ s e c o n d  sh o ck  d e l i v e r e d  upon th e  c o m p le t io n  o f  

t h e  word b e in g  u t t e r e d  ( E p . The a s s i s t a n t  r e c o r d e d  th e  num ber o f  

p u n ish m e n ts  d e l iv e r e d  and th e  w ord b e in g  a tte m p te d  a t  th e  t im e  o f  

p u n ish m e n t. T h is  p r o c e d u r e  w as f o l lo w e d  th r o u g h  th e  22nd r e a d in g .

B e g in n in g  w ith  r e a d in g  2 3 ,  ea c h  o b s e r v e d  o c c u r r e n c e  o f  th e
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s p e c i f i e d  b e h a v io r  w as p u n ish e d  a s  so o n  a s  i t  was d e t e c t e d  by th e  

e x p e r im e n te r  (E ^ ) . The a s s i s t a n t  r e c o r d e d  th e  number o f  p u n ish m en ts  

d e l iv e r e d  and th e  word b e in g  u t t e r e d  a t  th e  t im e  p u n ish m en t w as d e ­

l i v e r e d .  T h is  p ro c e d u r e  was te r m in a te d  f o l lo w in g  th e  32nd r e a d in g .  

For ev e n  num bered s u b j e c t s ,  E2  was in tr o d u c e d  b e g in n in g  w ith  th e  1 3 th  

r e a d in g  and E^ b egan  w ith  r e a d in g  number 2 3 .  T hroughout th e  two e x ­

p e r im e n ta l  c o n d i t i o n s ,  th e  a s s i s t a n t  re c o r d e d  any o c c u r r e n c e s  o f  th e  

s p e c i f i e d  b e h a v io r s  w h ich  th e  e x p e r im e n te r  f a i l e d  t o  p u n is h .
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RESULTS

The mean number o f  s t u t t e r i n g - r e l a t e d  b e h a v io r s  p e r  s u b j e c t  

p er  c o n d it io n  was com puted . T h ese  s e t s  o f  means a re  p r e s e n te d  in  

A ppendix F. The means fo r  a l l  s u b j e c t s  w ere th en  ran k ed  and an­

a ly z e d  by u s in g  F r ied m a n 's  Two-Way A n a ly s is  o f  V a r ia n ce  by Ranks 

( S i e g e l ,  1 9 5 6 ) .  A summary o f  th e  a n a l y s i s ,  shown in  T a b le  1 , in ­

d ic a t e s  t h a t  a  d i f f e r e n c e  e x i s t s  among th e  t h r e e  tr e a tm e n t  c o n d i­

t io n s  t h a t  i s  s i g n i f i c a n t  b eyon d  th e  .0 1  l e v e l  o f  c o n f id e n c e .  I n ­

s p e c t io n  o f  T a b le  1 s u g g e s t s  t h a t  th e  c o n t r o l  c o n d it io n  d i f f e r s  

s i g n i f i c a n t l y  from  th e  e x p e r im e n ta l  c o n d i t i o n s .  In  co m p u tin g  th e  

d a ta  a n a ly s i s  o n ly  th e  e x p e r im e n te r 's  o b s e r v a t io n s  o f  r e s p o n s e s  

o c c u r r in g  d u r in g  th e  p r e - s h o c k  c o n d it io n  was em p lo y ed . T h is  d e­

c i s i o n  was r e n d e r e d  b e c a u s e  (a )  t h e  e x p e r im e n te r  a d m in is te r e d  a l l  

o f  th e  e l e c t r i c  s h o c k s ,  and (b )  th e  p e r c e n ta g e s  o f  a g reem en t b etw een  

th e  e x p e r im e n te r  and th e  o b s e r v e r  d e s c r ib e d  i n  T a b le  2 w ere  s u f ­

f i c i e n t l y  h ig h  t o  s u p p o r t  an a ssu m p tio n  o f  no d i f f e r e n c e  b etw een  

ju d g e m e n ts .

For ea ch  s u b j e c t  u nd er ea c h  c o n d it io n  on each  r e a d in g  o f  each  

w ord, two m ea su res w ere  o b ta in e d  w ith  r e s p e c t  t o  th e  o c c u r r e n c e  o r  

n o n -o c c u r r e n c e  o f  th e  s t u t t e r i n g  b e h a v io r ,  on e from  th e  e x p e r im e n te r  

and on e from  th e  a s s i s t a n t .  T h ese  d a ta  w ere r e c o r d e d  on th e  d a ta  

s h e e t s  r e f e r r e d  t o  ab ove and s u b j e c t e d  to  a  r e l i a b i l i t y  a n a l y s i s .  

R e l i a b i l i t y  was c a l c u la t e d  by d iv i d i n g  th e  number o f  a g reem en ts  by  

th e  number o f  a g reem en ts  p lu s  d is a g r e e m e n ts  (Thom as, B e c k e r , and 

A rm stron g , 1 9 6 8 ) .  The o b ta in e d  p e r c e n ta g e  o f  ag reem en t b etw een  th e

13
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e x p e r im e n te r  and th e  o b s e r v e r  r e g a r d in g  th e  o c c u r r e n c e  o f  th e  

s t u t t e r i n g - r e l a t e d  b e h a v io r s  f o r  a l l  c o n d i t io n s  com bined w as 94 

( s e e  T a b le  2 ) .  P e r c e n t  o f  a g re em e n ts  ra n g e  from  82 t o  92 i n  C, 

from  88 to  99 in  E^, and from  97 t o  100 in  E2 . The a c t u a l  num bers 

o f  a g r e em e n ts  and d is a g r e e m e n ts  f o r  e a c h  s u b j e c t ,  in  e a c h  co n ­

d i t i o n ,  a r e  p r e s e n te d  in  A p p en d ix  G.

The r e la t i o n s h i p  b etw een  th e  tw o e s t im a t e s  o f  th e  o c c u r r e n c e  

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

t i o n ,  and th e  r e s u l t a n t  e f f e c t s  o f  th e  two sh o c k  c o n t in g e n c ie s  i s  

r e p r e s e n te d  g r a p h ic a l ly  i n  F ig u r e s  1 th ro u g h  7 f o r  s u b j e c t s  1 th ro u g h  

7 , r e s p e c t i v e l y .  For e a c h  s u b j e c t ,  th e  number o f  sh o c k s  a d m in is te r e d  

i n  th e  tw o e x p e r im e n ta l  c o n d i t io n s  i s  r e p r e s e n te d  a s  t h e  number o f  

r e s p o n s e  o c c u r r e n c e s .

For s u b j e c t s  1 , 3 , 5 ,  6 and 7 t h e  d a ta  r e f l e c t  a te n d e n c y  f o r  

th e  number o f  sh o ck s  p e r  t r i a l  in  th e  e x p e r im e n ta l  c o n d i t io n s  to  be  

fe w e r  th an  th e  number o f  r e s p o n s e s  o b s e r v e d  i n  th e  c o n t r o l  c o n d i t io n .  

I t  w i l l  b e  n o t e d ,  h o w ev er , t h a t  f o r  s u b j e c t s  2 and 4 t h e r e  i s  no 

a p p a ren t d i f f e r e n c e  b e tw een  th e  t h r e e  c o n d i t i o n s .
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T a b le  1

Summary o f  F ried m an ’ s  Two-Way 
A n a ly s is  o f  V a r ia n c e  by Ranks

C o n d it io n s

1 3 2 1

2 3 2 1

3 3 2 1

4 2 3 1

5 3 2 1

6 3 1 2

7 3 2 1

Column Sums 20 14 8

Sums Squared 400 196 64

N k dF Xr2

7 3 2 1 0 . 3
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T a b le  2

P e r c e n t  o f  A greem ent b etw een  E xam iner  
and O b serv er  E s t im a te s  o f  th e  O ccu rren ce  

o f  t h e  S t u t t e r in g - R e la t e d  B e h a v io r s  
i n  C, E j ,  and E2

C o n d it io n s

S u b je c t s  C____________ E l_____________E2

1 84 88 97

2 92 99 99

3 82 99 99

4 91 99 100

5 89 99 99

6 92 99 99

7 83 99 99
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Subjec t  No. 1 
Male 
95v. 

Baseline O bse rva t ions  
experimenter ' s  e s t i m a t e  a

Order of Treatment  Conditions
Ej o

4 0 —  o b s e rv e r ' s  e s t i m a t e ^
o
>cu_cr
0 3

CD

" O
03
Ct3
CD

QC
I

0 3
c
0 3

H— >

= 3

LO
O
>~ooO)
=3
O
O)
u_

D is c re te  R ead in g s  of  W o r d  List

F ig u r e  1 . The fr e q u e n c y  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r  d u r in g  
p r e —s h o c k , and th e  r e s u l t a n t  e f f e c t s  o f  two sh o ck  
c o n t i n g e n c i e s .
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Subject No- 2
Female
6 0 v .

Basel ine  O b s e rv a t io n s  
e x p e r i m e n t e r ' s  e s t i m a t e ^  

o b s e r v e r ' s  e s t i m a t e ©

Order of Treatm ent Conditions
E2  ^
Ei ©

L—
o

’>
cusz
CD

03

■*— >co
CD

c c
Icn

CL
2 0 -03-t—'

GO
O
> -o
c

0 -

12 1 10

Discrete  Readings  of W ord  List

F ig u r e  2 . The fr e q u e n c y  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r  d u r in g  
p r e - s h o c k ,  and t h e  r e s u l t a n t  e f f e c t s  o f  tw o sh o ck  
c o n t i n g e n c i e s .
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Subject No. 3
Female
8 0 v .

Baseline Obse rva t ions  Order of Trea tment  Conditions
ex p e r im e n te r ' s  e s t i m a t e s  Ei©

o b s e r v e r ' s  e s t i m a t e ©  e 2&

o
>
CD

0 3
CD

0 3

tu
0 3

c c

3 0 -

0 3

CO
o
>■
C3
£=

0 -

12

D isc re te  R e a d i n g s  of W o rd  List

F ig u r e  3 . The fr e q u e n c y  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r  d u r in g  
p r e - s h o c k ,  and t h e  r e s u l t a n t  e f f e c t s  o f  two sh o ck  
c o n t i n g e n c i e s .
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F ig u r e

Subject No . 4
M a le
70v .

Basel ine O b s e r v a t i o n s  Order of T re a tm e n t  Conditions 
e x p e r i m e n t e r ' s  e s t i m a t e  a  e 2a

o b s e r v e r ' s  e s t i m a t e  ©
4 0

3 0

2 0

10

0

12 1

Discrete  R ead in g s  of  W o rd  List

4 .  The fr e q u e n c y  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r  d u r in g  
p r e - s h o c k ,  and th e  r e s u l t a n t  e f f e c t s  o f  two sh o ck  
c o n t i n g e n c i e s .
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Subject No. 5
Male
95v.

Baseline Observations O rder of Treatm ent Conditions
e x p e r i m e n t e r ' s  e s t i m a t e  a  

o b s e r v e r ' s  e s t i m a t e ©
4 0 —1

3 0 -

10 -

0 -

12 1 10

D is c r e t e  R ead ings  of W ord  List

F ig u r e  5 . The fr e q u e n c y  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r  d u r in g  
p r e - s h o c k ,  and t h e  r e s u l t a n t  e f f e c t s  o f  tw o sh o ck  
c o n t i n g e n c i e s .
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Subject No. 6
Male
80v.

Baseline Observations Order of Treatment Conditions
e x p e r i m e n t e r ' s  e s t i m a t e  

o b s e r v e r ' s  e s t i m a t e

3 0 -

0 -

12 1 10
D isc re te  Read ings  of  W o rd  List

F ig u r e  6 .  The fr e q u e n c y  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r  d u r in g  
p r e - s h o c k ,  and t h e  r e s u l t a n t  e f f e c t s  o f  tw o sh o ck  
c o n t i n g e n c i e s .
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Subjec t  N o. 7
Male
80v.

Basel ine O bse rva t ions  
exper imenter ' s  e s t i m a t e  & 

o b s e r v e r ' s  e s t i m a t e ©
4 0 - i

Order of T r e a t m e n t  Condit ions
Ei ®
E2 &

3 0 -

2 0 -

10 -

0 -

i i i i i !  nr r i r r
1 12

ii n  ii ii n
1 10

Discrete  Read ings  of W ord  List

F ig u r e  7 . The fr e q u e n c y  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r  d u r in g  
p r e - s h o c k ,  and t h e  r e s u l t a n t  e f f e c t s  o f  two sh o ck  
c o n t i n g e n c i e s .
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DISCUSSION

On th e  b a s i s  o f  th e  r e s u l t s ,  i t  a p p ea rs t h a t  r e s p o n s e  c o n t in ­

g e n t  e l e c t r i c  sh o ck  r e p r e s e n t s  an  e f f e c t i v e  m ethod o f  lo w e r in g  th e  

fr e q u e n c y  o f  th e  o c c u r r e n c e  o f  s t u t t e r i n g - r e l a t e d  b e h a v io r s .  Ap­

p a r e n t ly ,  m ost s u b j e c t s  a lr e a d y  p o s s e s s  in  t h e i r  r e p e r t o i r e  a  r e a d ­

i l y  a v a i l a b l e  r e s p o n s e  w h ich  i s  in c o m p a t ib le  w ith  s t u t t e r i n g  b e h a v io r ,  

n a m ely , n orm al o r  n o r m a lly  f l u e n t  s p e e c h .  I t  w a s , h o w ev er , th e  p u r­

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

o f  two sh o ck  c o n t in g e n c ie s  on s t u t t e r i n g  b e h a v io r .  S p e c i f i c a l l y ,  an 

a tte m p t w as made t o  d e te r m in e  w h e th e r  a d i f f e r e n c e  in  amount o f  r e ­

s p o n s e  s u p p r e s s io n  w ou ld  b e o b ta in e d  by th e  u se  o f  two d i f f e r e n t  sh o ck  

c o n t in g e n c ie s :  (a )  d e l i v e r i n g  th e  sh o ck  c o n t in g e n t  upon th e  co m p le­

t i o n  o f  th e  word s t u t t e r e d ,  and (b ) by sh o c k in g  th e  f i r s t  d e t e c t io n  

o f  a  p r e - v e r b a l  com ponent o f  th e  w ord . In  th e  form er c a s e ,  th e  co n ­

t in g e n c y  in v o l v e s  rem o v in g  th e  r e in f o r c e r  w h ich  t h e o r e t i c a l l y  f o l l o w s  

a t  th e  c o m p le t io n  o f  th e  c h a in ,  w h erea s  th e  l a t t e r  in v o l v e s  rem ovin g  

a  d i s c r im in a t iv e  s t im u lu s  w h ich  o c c u r s  e a r ly  in  th e  o p e r a n t  r e s p o n s e  

c h a in .

The d a ta  do n o t  p e r m it  a  c o n c lu s io n  r e g a r d in g  th e  d i f f e r e n c e s  

b etw een  th e  two e x p e r im e n ta l  c o n d i t i o n s .  A lth o u g h  th e  se c o n d  e x p e r ­

im e n ta l  c o n d it io n  (E 2 ) a p p e a rs  to  b e more e f f e c t i v e  th a n  th e  f i r s t  

i n  s u p p r e s s in g  r e s p o n s e  fr e q u e n c y  f o r  s u b j e c t s  1 , 3 ,  5 and 7 , t h e s e  

s u b j e c t s  r e c e iv e d  f i r s t  and E2  s e c o n d . On th e  b a s i s  o f  t h e s e  

d a ta  a lo n e ,  h o w ev e r , th e  i n t e r p r e t a t i o n  t h a t  E  ̂ i s  more e f f e c t i v e
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o n ly  when i t  f o l l o w s  E  ̂ i s  n o t j u s t i f i e d .  The r e m a in in g  th r e e  

s u b j e c t s  ( s u b j e c t s  2 ,  4 and 6) w ere run w ith  th e  tr e a tm e n t  o r d e r  

in v e r te d ;  and t h e i r  d a ta  f a i l  to  c o n tr ib u te  t o  t h i s  argu m en t. For 

s u b j e c t s  2 and 4 , no p a t t e r n  o f  r e s p o n s e  s u p p r e s s io n  was demon­

s t r a t e d .  For s u b j e c t  6 ,  w h erea s b o th  sh o c k  c o n t in g e n c ie s  w ere more 

e f f e c t i v e  th an  th e  c o n t r o l  c o n d it io n ,  th e r e  a p p ea rs  to  be no d i f f e r ­

e n c e  b etw een  th e  e x p e r im e n ta l  c o n d i t io n s .  T h e r e fo r e ,  i t  i s  f e l t  th a t  

no s ta te m e n t  can be made w ith  r e s p e c t  t o  g r e a t e r  e f f e c t i v e n e s s  when 

E  ̂ f o l lo w s  E  ̂ b e c a u s e  th e  d a ta  f a i l  to  d e f in e  o r  s u g g e s t  th e  p r o c e ­

d u r a l e f f e c t  o f  th e  o p p o s i t e  o r d e r  on th e  r e l a t i v e  e f f e c t i v e n e s s  o f  

th e  two e x p e r im e n ta l  t r e a t m e n t s .  C e r ta in ly  fu r t h e r  r e s e a r c h  i s  i n ­

d ic a t e d  to  e x p lo r e  th e  r e la t i o n s h i p  b etw een  o r d e r  o f  tr e a tm e n t  p r e ­

s e n t a t i o n s  and th e  r e s u l t a n t  r e s p o n s e  s u p p r e s s io n .  The p r e s e n t  d a ta ,  

h o w ev er , a r e  s u f f i c i e n t  t o  s u g g e s t  t h a t  an o r d e r  i n v e r s i o n  c o u n te r ­

b a la n c e  sh o u ld  b e in c lu d e d  in  r e s e a r c h  w h ich  a t te m p ts  t o  e v a lu a t e  th e  

r e l a t i v e  e f f e c t i v e n e s s  o f  two tr e a tm e n t c o n d i t io n s  on s t u t t e r i n g  b e ­

h a v io r .

I t  i s  p o s s i b l e  to  i s o l a t e  a v a r ia b le  common t o  s u b j e c t s  2 and 4 

w h ic h , i t  i s  f e l t ,  may a cc o u n t f o r  th e  a p p a r en t la c k  o f  s t im u lu s  co n ­

t r o l .  B oth  o f  t h e s e  s u b j e c t s  r e fu s e d  to  t o l e r a t e  w hat a p p e a rs  to  be  

a minimum e f f e c t i v e  sh o c k  i n t e n s i t y .  S u b je c t  2 r e c e iv e d  6 0 v . ,  w h ere­

a s  s u b j e c t  4 r e c e iv e d  7 0 v . The rem a in in g  f i v e  s u b j e c t s  r e c e iv e d  a t  

l e a s t  8 0 v . ; and r e s p o n s e  s u p p r e s s io n  was c o n s i s t e n t l y  d e m o n str a te d .

I t  i s  s i g n i f i c a n t  a l s o  t h a t  th e  r a t e  o f  r e s p o n s e  d u r in g  C w as q u i t e  

lo w  f o r  s u b j e c t  4 r e l a t i v e  t o  th e  r a t e s  o f  th e  o t h e r  s u b j e c t s .  T hu s, 

i t  m ig h t be arg u ed  t h a t  b e c a u s e  d is - f lu e n c y  was b e in g  m a in ta in e d  on a
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l e a n  s c h e d u le  o f  r e in fo r c e m e n t  f o r  t h i s  s u b j e c t ,  r e s p o n s e  s u p p r e s s io n  

was more d i f f i c u l t  to  a c h ie v e .

The p e r c e n t  o f  a g reem en t b etw een  th e  e x p e r im e n te r  and th e  o b ­

s e r v e r  r e g a r d in g  r e s p o n s e  o c c u r r e n c e  was c o n s id e r a b ly  h ig h e r  f o r  th e  

e x p e r im e n ta l  c o n d i t io n s  r e l a t i v e  t o  C ( s e e  T a b le  2 ) .  I t  i s  f e l t  t h a t  

t h i s  d is c r e p a n c y  may b e  p a r t l y  a fu n c t io n  o f  th e  g r e a t e r  num ber o f  

s c u f c t e r in g - r e la t e d  b e h a v io r s  o c c u r r in g  i n  C. The o v e r a l l  p e r c e n t  o f  

a g reem en t b e tw e en  th e  e x p e r im e n te r  and th e  o b s e r v e r ,  9 4 ,  i s  s u f f i c i e n t ­

l y  h ig h ,  h o w ev er , to  s u g g e s t  th a t  no s i g n i f i c a n t  d i f f e r e n c e  o b ta in e d  

b etw een  th e  tw o s e t s  o f  ju d g e m e n ts .

The d a ta  i n d i c a t e  t h a t  f o r  m ost o f  th e  s u b j e c t s  i t  was p o s s ib l e  

t o  a c h ie v e  c o n t r o l  o v e r  s t u t t e r i n g  b e h a v io r  by m a n ip u la t in g  t h e  con ­

s e q u e n c e s  o f  t h a t  b e h a v io r .  T h ese d a ta ,  th e n ,  te n d  t o  s u p p o r t  th e  

p o s i t i o n  t h a t  s t u t t e r i n g  i s  a  b e h a v io r  w h ich  i s  m a in ta in e d  by i t s  con ­

s e q u e n c e s ;  t h a t  i s ,  s t u t t e r i n g  i s  a  l e a r n e d ,  o p e r a n t  b e h a v io r .  I f  

s t u t t e r i n g  b e h a v io r  v iew e d  a s  an o p e r a n t r e s p o n s e  c h a in ,  t h e  d a ta  

s u g g e s t  t h a t  an  e f f e c t i v e  way to  s u p p r e s s  a  c h a in e d  o p e r a n t  i s  t o  

s u p p r e s s  an e a r ly  com ponent o f  th e  c h a in .  F u r th e r  r e s e a r c h ,  u t i l i z i n g  

a l a r g e r  sa m p le  o f  s u b j e c t s ,  i s  in d ic a t e d  t o  c o n t r ib u t e  t o  o u r  u n d er­

s t a n d in g  o f  t h e  r e l a t i o n s h i p  b etw een  p u n ish m en t c o n t in g e n c ie s  and 

te m p o ra l l o c a t i o n  a t  th e  p o in t  o f  in t r o d u c t io n  o f  t h e  a v e r s iv e  c o n s e ­

q u e n c e s  .

The p r e s e n t  e x p e r im e n t  s u g g e s t s  f u r t h e r ,  t h a t  c e r t a i n  o t h e r  con ­

t r o l s  m igh t b e  programmed i n  f u tu r e  r e s e a r c h  c o n ce rn ed  w ith  th e  

a n a ly s i s  o f  s t u t t e r i n g  b e h a v io r .  S p e c i f i c a l l y ,  a c r i t e r i o n  o f  s t a ­

b i l i t y  w h ou ld  b e  em p loyed  a s  a  b a s e l i n e  r a t h e r  th a n  r e l i a n c e  on a
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p r e v io u s ly  d e te r m in e d  number o f  t r i a l s .  T h is  seem s in d ic a t e d  in  

f u t u r e  s t u t t e r i n g  r e s e a r c h  b e c a u s e  th e  c u r r e n t  d a ta  s u g g e s t  t h a t  

th e  a d a p t a t io n  phenom enon d o e s  n o t  o b t a in  r e l i a b l y  b etw een  th e  

e ig h t h  and t w e l f t h  t r i a l s  a s  p r e v io u s ly  s u g g e s t e d  (W in g a te , 1 9 6 5 a ) . 

O th er s u g g e s t io n s  in c lu d e  s h o r t e n in g  th e  4 0 -w o rd  s t im u lu s  l i s t .

T h is  r e p r e s e n t s  a  p a r t i c u l a r l y  v a lu a b le  c o n t r ib u t io n  b e c a u s e  o f  t im e  

l i m i t a t i o n s  w h ich  a r e  o f t e n  a  f a c t o r  i n  w ork w ith  a d u lt  s t u t t e r e r s .

I t  w i l l  a l s o  b e  im p o r ta n t  in  f u t u r e  r e s e a r c h  t o  tim e  th e  r e a d in g  t r i a l s  

t o  d e m o n s tr a te  s u p p r e s s io n  o f  s t u t t e r i n g  fr e q u e n c y  r a t h e r  th a n  a  g en ­

e r a l  lo w e r in g  o f  r e a d in g  r a t e .  M oreover , o t h e r  t e c h n iq u e s ,  su ch  a s  

p o s i t i v e  r e in fo r c e m e n t  and th e  i n t r o d u c t io n  o f  n o n - a v e r s iv e  n o v e l  

s t i m u l i ,  w h ich  m ig h t y i e l d  r e s u l t s  s i m i l a r  t o  t h o s e  o b ta in e d  i n  t h i s  

r e s e a r c h ,  s h o u ld  b e  i n v e s t i g a t e d .
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SUMMARY AND CONCLUSIONS

T h is  r e s e a r c h  e v a lu a te d  th e  e f f e c t  o f  two p u n ish m en t p r o c e ­

d u r es  on s t u t t e r i n g  b e h a v io r .  The f i r s t  o f  t h e s e  (E^) in v o lv e d  

an a tte m p t t o  p u n ish  th e  c o m p le t io n  o f  th e  s t u t t e r i n g  r e s p o n s e  

c h a in ,  w h i le  th e  o th e r  (E 2 ) in v o lv e d  d e l i v e r i n g  th e  p u n ish m en t  

c o n t in g e n t  upon th e  d e t e c t i o n  o f  an e a r ly  n o n -v e r b a l  com ponent o f  

th e  c h a in .  The a v e r s iv e  s t im u lu s  was t o  b e an e l e c t r i c  sh o ck  o f  

9 5 v . i n t e n s i t y .  A l l  b u t on e o f  th e  s u b j e c t s ,  h o w ev e r , r e fu s e d  t o  

t o l e r a t e  t h i s  i n t e n s i t y  and r e q u ir e d  t h a t  i t  be l e s s e n e d .  The tw o  

p u n ish m en t c o n d it io n s  d e s c r ib e d  ab ove in v o lv e d  (a ) s h o c k in g  th e  

c o m p le t io n  o f  th e  word s t u t t e r e d  (E^) and (b ) s h o c k in g  th e  o c c u r r e n c e  

o f  s p e c i f i e d  n o n -v e r b a l  s t u t t e r i n g - r e l a t e d  b e h a v io r s  w h ich  w ere  

o b se r v e d  im m e d ia te ly  p r io r  t o  o n e  r e a d in g  o f  any g iv e n  word (E 2 ) •

Each s u b j e c t  rea d  a  40 -w o rd  l i s t ,  32 t im e s .  The 32 r e a d in g s  

w ere d iv id e d  i n t o  a c o n t r o l  c o n d i t io n  o f  12 r e a d in g s  i n  w h ich  no  

p u n ishm en t c o n t in g e n c y  was program m ed, and two e x p e r im e n ta l  c o n d i­

t i o n s  o f  10 r e a d in g s  e a c h . The o r d e r  o f  th e  th r e e  c o n d i t io n s  was 

C, E^, E2 f o r  odd num bered s u b j e c t s ,  and C, E2 , E  ̂ f o r  ev en  num bered  

s u b j e c t s .  The h y p o t h e s is  t e s t e d  was on e o f  no d i f f e r e n c e  b e tw een  th e  

t h r e e  c o n d i t io n s .

S t a t i s t i c a l  a n a ly s i s  o f  t h e  o b ta in e d  d a ta  i n d ic a t e d  th e  p r e s e n c e  

o f  a s i g n i f i c a n t  d i f f e r e n c e  among th e  t h r e e  c o n d i t i o n s .  T h is  d i f f e r e n c e  

was s i g n i f i c a n t  beyond th e  .0 1  l e v e l  o f  c o n f id e n c e .  G ra p h ic  r e p r e ­

s e n t a t i o n s  o f  th e  d a ta  r e v e a l  t h a t  C a p p a r e n t ly  d i f f e r e d  s i g n i f i c a n t l y
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from E^ and E.,. Whereas a tendency was found for greater de­

crement to have occurred under E£ than E^, the difference ap­

pears slight and must be interpreted with caution.

The following conclusions were generated by the present 

e:cperiment:

1. S t u t t e r i n g  a p p ea rs t o  b e  an o p e r a n t b e h a v io r .

2 .  I t  a p p ea rs t h a t  th e  fr e q u e n c y  o f  s t u t t e r i n g  can  b e  red u ced  
by means o f  r e s p o n s e - c o n t in g e n t  sh o c k .

3 . Removing a d i s c r im in a t iv e  s t im u lu s  w hich  o c c u r s  e a r ly  in  
th e  s t u t t e r i n g  r e s p o n s e  c h a in  a p p ea rs  to  b e a  more e f f e c t i v e  
t e c h n iq u e  o f  r e d u c in g  r e s p o n s e  fr eq u e n c y  th a n  rem o v in g  th e  
r e in f o r c e r  w h ich  t h e o r e t i c a l l y  f o l l o w s  th e  c o m p le t io n  o f  
th e  c h a in .

4 . Shock i n t e n s i t y  a p p a r e n t ly  r e p r e s e n t s  an im p o r ta n t v a r ia b le  
i n  th e  s u p p r e s s io n  o f  s t u t t e r i n g  b e h a v io r .  E v id e n t ly ,  8 0 v . 
was th e  minimum e f f e c t i v e  a v e r s iv e  i n t e n s i t y .
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APPENDIX A 

F r i c k ' s  Word L i s t

w a i t r e s s
d i s a s t e r
workm anship
y e s t e r d a y
r h in e s to n e
s h o r tc a k e
k in d e r g a r te n
d an gerou s
g e n e r a l
sh u d d er
p i t c h f o r k
th in k in g
k e r c h ie f
m u s ic ia n
chairm an
z e a lo u s
s in g u la r
v u lg a r i t y
v e g e t a b le
bombardment
w h itew a sh
t a p e s t r y
j u d i c i a l
b a lc o n y
l o c a l i t y
g u a r a n te e
z o o lo g y
n e c e s s i t y
w h ip co rd
p o l i t i c i a n
th a n k fu l
scrim m age
tu r p e n t in e
y a rd a g e
r e a s o n in g
cham pion
n e g l i g e n t
la b o r a to r y
m i l i t a r y
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APPENDIX 15

D is c la in is r  

KNOW ALL MEN BY THESE PRESENTS:

WHEREBY, I am to  undergo c e r t a i n  e x p e r im e n ts  in  c o n n e c t io n  w ith  

th e  c o n t r o l  o f  s t u t t e r i n g  by r e a so n  o f  w h ich  I s h a l l  s u s t a i n  e l e c t r i c  

s h o c k s  o f  v a r y in g  i n t e n s i t y  a t  th e  d i s c r e t i o n  o f  th e  p e r s o n s  adm in­

i s t e r i n g  and c o n t r o l l i n g  s a id  e x p e r im e n t , and

WHEREAS, I  am s u b j e c t i n g  m y s e lf  to  t h e s e  e x p e r im e n ts  f o r  w hat 

b e n e f i t s  I  may p e r s o n a l ly  d e r iv e  from  them , and

WHEREAS, I  am d o in g  so  e n t i r e l y  upon my own i n i t i a t i v e ,  r i s k  

and r e s p o n s i b i l i t y ,

NOW THEREFORE, i n  c o n s id e r a t io n  o f  t h i s  u n d e r ta k in g  I  do h ere b y  

f o r  m y s e l f ,  ny h e i r s ,  e x e c u t o r s  and a d m in is t r a t o r s  r e m is e ,  r e l e a s e

and f o r e v e r  d is c h a r g e  DR. LOUISE R. KENT, WESTERN MICHIGAN UNIVERSITY

and KENNETH WELT, and a l l  o f  t h e i r  a g e n ts  and em p lo y es from  any and

a l l  c la im s ,  dem ands, a c t s  o r  c a u s e s  o f  a c t io n  on a cc o u n t o f  any in j u r y

w h ich  may o c c u r  from  any c a u se  as a co n se q u e n c e  o f  s a id  e x p e r im e n t now 

o r  i n  th e  f u t u r e .

D a ted :
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APPENDIX C

D ata  S h e e t

WAITRESS
DISASTER
WORKMANSHIP
YESTERDAY
RHINESTONE
SHORTCAKE
KINDERGARTEN
DANGEROUS
GENERAL
SHUDDER
PITCHFORK
THINKING
KERCHIEF
MUSICIAN
CHAIRMAN
ZEALOUS
SINGULAR
VULGARITY
VEGETABLE
BOMBARDMENT
WHITEWASH
TAPESTRY
JUDICIAL
BALCONY
LOCALITY
GUARANTEE
ZOOLOGY
NECESSITY
WHIPCORD
POLITICIAN
THANKFUL
SCRIMMAGE
TURPENTINE
YARDAGE
REASONING
CHAMPION
NEGLIGENT
LABORATORY
MILITARY
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APPENDIX D

S u b je c t  1

S u b je c t  2

S u b je c t  3 

S u b je c t  4 

S u b je c t  5 

S u b je c t  6

S u b je c t  7

D e s c r ip t io n  o f  S p e c i f i c  B e h a v io r s

P u t t in g  l i p s  t o g e t h e r  t w ic e  w h i le  a t t e m p t in g  t o  i n i t i a t e  
a w ord.

R apid r e p e t i t i o n  o f  f i r s t  s y l l a b l e .  V o c a l i z a t io n  p r e s e n t ,  
b u t no word fo rm ed .

T e n s in g  o f  f a c i a l  m u s c u la tu r e .

T e n s in g  o f  f a c i a l  m u s c u la tu r e .

H o ld in g  o f  b r e a th  and f a c i a l  m u sc u la tu r e  t e n s e .

M oving l i p s  a s  i f  t o  e m it  so u n d , b u t re m a in in g  s i l e n t .  
O c c a s io n a l ly  a cco m p a n ied  by "um". A ls o ,  a p p a r en t t e n ­
s i o n  i n  n e c k .

H o ld in g  o f  b r e a t h .  F ace and n eck  r i g i d .
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APPENDIX E

Shock I n t e n s i t i e s  P er  S u b je c t

S u b je c t  1 .................................................. 9 5 v .

S u b je c t  2 ...................................................6 0 v .

S u b je c t  3 .................................................. 8 0 v .

S u b je c t  4 ...................................................70v .

S u b je c t  5 .................................................. 85v .

S u b je c t  .................................. 80v .

S u b je c t  7 .................................................. 8 0 v .
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APPENDIX F

Mean Number of Stuttering-Related 
Behaviors Per Subject, Per Condition

S u b je c t  C El

1. 2 6 . 3 3  2 1 . 8

2.  3 7 . 4 2  3 5 . 9

3.  2 1 . 3 3  1 0 . 1

4 .  7 . 7 5  7 . 7 7

5.  1 6 . 3 3  4 . 9

6 .  1 3 . 5  6 . 8

7.  2 2 . 7 5  13 . 6

E2

1 3 . 9

3 3 . 2

5 . 2

5 . 8

2 . 6

7 . 6

10 . 4

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX G

E -0  A greem en ts (A) and D isa g r e e m e n ts  (D) 
P er S u b j e c t ,  P er  C o n d it io n

S u b je c t  £
A D

1. 405 75

2 . 459 21

3 . 395 85

4 . 441 39

5 . 425 55

6 . 442 38

7 . 400 80

E l E2
A D A

350 50 388

398 2 393

397 3 396

400 0 397

398 2 399

398 2 394

389 11 388
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