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I n  p r e s e n t i n g  t h i s  t h e s i s  a s  a  p a r t i a l  f u l f i l l m e n t  o f  t h e  
r e q u i r e m e n t s  f o r  a n  a d v a n c e d  d e g r e e  f r o m  G e o r g i a  S t a t e  
U n i v e r s i t y ,  1  a g r e e  t h a t  t h e  L i b r a r y  o f  t h e  U n i v e r s i t y  
s h a l l  m a k e  i t  a v a i l a b l e  f o r  i n s p e c t i o n  a n d  c i r c u l a t i o n  i n  
a c c o r d a n c e  w i t h  i t s  r e g u l a t i o n s  g o v e r n i n g  m a t e r i a l s  o f  t h i s  
t y p e .  I  a g r e e  t h a t  p e r m i s s i o n  t o  q u o t e  f r o m ,  t o  c o p y  f r o m ,  
o r  t o  p u b l i s h  t h i s  t h e s i s  m a y  b e  g r a n t e d  b y  t h e  a u t h o r ,  o r  
i n  h e r  a b s e n c e ,  t h e  p r o f e s s o r  u n d e r  w h o s e  d i r e c t i o n  i t  w a s  
w r i t t e n ,  o r ,  i n  h i s  a b s e n c e ,  t h e  D e a n  o f  t h e  G r a d u a t e  
D i v i s i o n .  S u c h  q u o t i n g ,  c o p y i n g ,  o r  p u b l i c a t i o n  m u s t  b e  
s o l e l y  f o r  s c h o l a r l y  p u r p o s e s  a n d  d o e s  n o t  i n v o l v e  p o t e n t i a l  
f i n a n c i a l  g a i n .  I t  i s  u n d e r s t o o d  t h a t  a n y  c o p y i n g  f r o m  o r  
p u b l i c a t i o n  o f  t h i s  t h e s i s  w h i c h  i n v o l v e s  p o t e n t i a l  
f i n a n c i a l  g a i n  w i l l  n o t  b e  a l l o w e d  w i t h o u t  w r i t t e n  p e r m i s ­
s i o n  o f  t h e  a u t h o r .  
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T A B L E  O F  C O N T E N T S  

P a  g e  
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i v .  
L I S T  O F  F I G U R E S  

P a  g e  

F I G U R E  1 ,  A l p h a  a m p l i t u d e  i n  t h e  f o u r  e x p e r i m e n t a l  
c o n d i t i o n s  •  1 3  

F I G U R E  2 •  H a b i t u a t i o n  i n  t h e  f o u r  e x p e r i m e n t a l  
c o n d i t i o n s  i n  b l o c k s  o f  t w o  t r i a l s .  1 8  

\ 



A B S T R A C T  

T h e  e f f e c t s  o f  s e l e c t i v e  a n d  a n t i c i p a t o r y  a t t e n t i o n  o n  
a l p h a  b l o c k i n g  w e r e  e x a m i n e d  b y  p r e s e n t i n g  a n  , 8  s e c .  
w a r n i n g  t o n e  f o l l o w e d  . 4  s e c .  l a t e r  b y  a  s e c o n d  t o n e  w h i c h  
a l t e r n a t e l y  c o m m e n c e d  1 )  a  c o n t r o l  s e r i e s  o f  p a s s i v e  
l i s t e n i n g ,  2 )  a  s i m p l e  r e a c t i o n  t i m e  t a s k ,  o r  3 )  a  
d i s c r i m i n a t i o n  r e a c t i o n  t i m e  t a s k .  N o  d i f f e r e n c e s  i n  a l p h a  
a c t i v i t y  w e r e  n o t e d  i n  t h e  p e r i o d  o f  a u d i t o r y  a n t i c i p a t i o n  
f o l l o w i n g  t h e  o n s e t  o f  t h e  w a r n i n g  s i g n a l  o r  d u r i n g  t h e  
p r o c e s s  o f  s e l e c t i o n  a f t e r  t h e  r e a c t i o n  s i g n a l .  
S i g n i f i c a n t  d i f f e r e n c e s  i n  c o n d i t i o n s  w e r e  n o t e d  o n l y  i n  
t h e  p e r i o d  a f t e r  t h e  r e s p o n s e  h a d  b e e n  m a d e .  I t  w a s  
s u g g e s t e d  t h a t  t h e  p r e s e n c e  o f  a n  o v e r t  r e s p o n s e ,  c o m b i n e d  
w i t h  a  c o m p l e x i t y  f a c t o r ,  m a y  e x p l a i n  t h e  r e d u c t i o n  i n  
a m o u n t  o f  a l p h a  a c t i v i t y  a f t e r  t h e  r e s p o n s e  o c c u r s .  



C H A P T E R  I  

I N T R O D U C T I O N  

W h e n  l i a n s  B e r g e r  ( 1 9 2 9  )  d i s c o v e r e d  t h e  a l p h a  r h y ­

t h m ,  h e  p o s t u l a t e d  t h a t  a l p h a  b l o c k a d e  r e s u l t e d  f r o m  t h e  

a t t e n t i o n a l  v a l u e  o f  t h e  s t i m u l u s  r a t h e r  t h a n  i t s  o t h e r  

a t t r i b u t e s .  F o l l o w i n g  h i s  e x a m p l e  a  n u m b e r  o f  s u b s e q u e n t  

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

r h y t h m  w a s  r e l a t e d  i n  o n e  w a y  o r  a n o t h e r  t o  a t t e n d i n g  

( A d r i a n  a n d  M a t h e w s ,  1 9 3 4 ;  B a g c h i ,  1 9 3 7 ;  J a s p e r  a n d  

C r u i c k s h a n k ,  1 9 3 7 ;  J a s p e r ,  C r u i c k s h a n k ,  a n d  H o w a r d ,  1 9 3 5 ;  

a n d  W i l l i a m s ,  1 9 4 0 ) .  M o r e  r e c e n t  a u t h o r s  h a v e  a l s o  s t a t e d  

t h a t  a l p h a  b l o c k i n g  w a s  a  c o n c o m r n i t  t a n  t  o f  a t t e n t i o n  

( E b e r l i n  a n d  Y e a g e r ,  1 9 6 8 ;  L y n c h  a n d  P a s k e w i t z ,  1 9 7 1 ;  M u n d y -

C a s t l e ,  1 9 5 7 ;  a n d  O s w a l d ,  1 9 5 7 ) .  

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

u a t i o n  a n d  a t t e n t i o n  r e c e i v e d  f o r m a l  s a n c t i o n  i n  a  d e f i n i ­

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

t i o n a l  F e d e r a t i o n  f o r  E l e c t r o e n c e p h a l o g r a p h y  a n d  C l i n i c a l  

N e u r o p h y s i o l o g y .  T h e  c o m m i t t e e  s t a t e d  t h a t  a l p h a  i s  a  

r h y t h m ,  u s u a l l y  w i t h  a  f r e q u e n c y  o f  8 — 1 3  c y c l e s  p e r  s e c o n d  

i n  a d u l t s ,  m o s t  p r o m i n e n t  i n  t h e  p o s t e r i o r  a r e a s ,  p r e s e n t  

m o s t  m a r k e d l y  w i t h  t h e  e y e s  c l o s e d  a n d  a t t e n u a t e d  d u r i n g  a t ­

t e n t i o n ,  e s p e c i a l l y  v i s u a l "  ( S t o r m  v a n  L e e u w a n ,  e j t  a l .  ,  

1 9 6 6 ) .  
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H o w e v e r ,  t h e  v a l u e  o f  i n c o r p o r a t i n g  t h e  c o n c e p t  o f  

a t t e n t i o n  a s  b e i n g  e i t h e r  w h o l l y  o r  p a r t l y  r e s p o n s i b l e  f o r  

a l p h a  a c t i v i t y  i s  s u b j e c t  t o  q u e s t i o n .  O n e  c r i t i c i s m  o f  

e v o k i n g  a t t e n t i o n  a s  a n  e x p l a n a t i o n  o f  a l p h a  a c t i v a t i o n  i s  

t h e  a m b i g u i t y  i n h e r e n t  i n  t h e  t e r m  i t s e l f  ( l i e b b ,  1 9 4 9  ) .  

D e s p i t e  t h e  d i v e r s i t y  o f  c o n n o t a t i o n s  a n d  m e a n i n g s  a t t a c h e d  

t o  t h e  t e r m ,  a t t e n t i o n  w h e n  c i t e d  i n  t h e  l i t e r a t u r e  a s  a n  

e x p l a n a t o r y  c o n c e p t  i s  s e l d o m  l i m i t e d  t o  a  s i n g l e  m e a n i n g  

n o r  i s  c l e a r  r e a s o n  g i v e n  a s  t o  w h y  a t t e n t i o n  i s  d e t e r m i n e d  

t o  b e  t h e  r e l e v a n t  v a r i a b l e  i n  a n y  p a r t i c u l a r  i n s t a n c e  

( M u l h o l 1  a n  d  a n d  E v a n s ,  1 9 6 6 ) .  T h u s ,  a  s p e c i f i c  p h y s i o l o g i ­

c a l  p h e n o m e n o n ,  a l p h a  b l o c k a d e ,  h a s  b e e n  f r e q u e n t l y  e x ­

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

A n  a l t e r n a t i v e  w a y  o f  a p p r o a c h i n g  t h e  c o n c e p t  o f  a t ­

t e n t i o n  i n  e x p e r i m e n t a t i o n  i s  t o  d e f i n e  t h e  t e r m  w i t h i n  t h e  

f r a m e w o r k  o f  t h e  e x p e r i m e n t a l  d e s i g n ,  i n  c o n j u n c t i o n  w i t h  a  

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

t h e  m o r e  t h e o r e t i c a l l y - o r i e n t e d  l i t e r a t u r e .  B e r l y n e  ( 1 9 7 0 )  

d i v i d e s  t h e  m e a n i n g s  o f  a t t e n t i o n  i n t o  t h e  t w o  b a s i c  c a t e ­

g o r i e s  o f  i n t e n s i v e  a n d  s e l e c t i v e  a s p e c t s .  S e l e c t i o n  d e t e r ­

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

s o r y  i n p u t  f r o m  t h e s e  s t i m u l i  w h i l e  m i n i m i z i n g  i n p u t  f r o m  

c o n f l i c t i n g  s t i m u l i .  I n  c o n t r a s t ,  t h e  i n t e n s i v e  a s p e c t s  o f  

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

o r g a n i s m .  M o r a y  ( 1 9 7 0 )  a l s o  c o n s i d e r s  t h e s e  t w o  a s p e c t s  o f  
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a t t e n t i o n  v a l i d  b u t  h e  e x p a n d s  t h e  i n t e n s i v e  a s p e c t s  t o  i n ­

c l u d e  a c t i v a t i o n ,  s e t ,  a n d  v i g i l a n c e ,  w h i c h  h a v e  b e e n  

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

t i m e  e x p e r i m e n t s  i n  w h i c h  S  i s  w a i t i n g  i n  a n t i c i p a t i o n .  

A  s e c o n d  c r i t i c i s m  o f  m u c h  o f  t h e  l i t e r a t u r e  

s u p p o r t i n g  a  r e l a t i o n s h i p  b e t w e e n  a t t e n t i o n  a n d  a l p h a  b l o c k ­

a d e  i s  t h a t  i n  a l m o s t  e v e r y  i n s t a n c e ,  v i s i o n  w a s  t h e  m a i n  

s e n s o r y  m o d a l i t y  s t u d i e d .  I t  h a s  b e e n  t a c i t l y  a s s u m e d  t h a t  

t h e  e f f e c t  o f  v i s u a l  a t t e n t i o n  o n  a l p h a  a c t i v i t y  i s  

d u p l i c a t e d  i n  t h e  o t h e r  s e n s e s  a s  w e l l .  T h a t  t h e  a l p h a  

b l o c k i n g  r e s p o n s e  i s  n o t  i d e n t i c a l  i n  a l l  s e n s e s  c a n ,  h o w e v ­

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

o n l y  k n o w n  m o d e  o f  s t i m u l a t i o n  p r o d u c i n g  a l p h a  b l o c k a d e  

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

M o r e o v e r ,  w i t h  t h e  u s e  o f  v i s u a l  s t i m u l i ,  o c u l o m o ­

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

r e d u c t i o n  o f  a l p h a  a m p l i t u d e .  T h e  e x i s t e n c e  o f  a  p o s i t i v e  

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

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

t i a l  s u p p o r t  ( M u l h o l l a n d ,  1 9 7 1 ;  M u l h o l l a n d  a n d  E v a n s ,  1 9 6 6 ;  

M u l h o l l a n d  a n d  P e p e r ,  1 9 7 1 ;  a n d  P e p e r ,  1 9 7 0 )  a n d  t h e  p o t e n ­

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

i g n o r e d  w h e n  g e n e r a l i z i n g  t h e  r e a c t i o n  o f  a l p h a  a c t i v i t y  

f r o m  v i s u a l  s t i m u l a t i o n  t o  t h e  o t h e r  s e n s e s .  



B a k u s  ( 1 9 3 9 )  1 .  t h e  o n l y  e x p e r i n e a t e r  „ h o  h a s  

e x a m i n e d  a l p h a  b l o c k i n g  d u r i n g  s e l e c t i v e  a t t e n t i o n  t o  n o n  

v i s u a l  s t i m u l a t i o n .  B a k e s  f o u n d  t h a t  w h e n  p a s s i v e l y  

l i s t e n i n g  t o  a  s e r i e s  o f  t o n a l  s t i m u l i ,  h i s  S s  i n i t i a l l y  

s h o w e d  a l p h a  b l o c k a d e  i n  r e s p o n s e  t o  t h e  t o n e s  i n  3 4 %  o f  

t h e  c a s e s ;  r e p e t i t i o n  o f  t h i s  s a m e  c o n d i t i o n  a t  t h e  

c o n c l u s i o n  o f  t h e  e x p e r i m e n t  s h o w e d  b l o c k i n g  o n l y  2 7 %  o f  

t h e  t i m e *  H o w e v e r ,  w h e n  j S s  w e r e  a s k e d  t o  r e s p o n d  m a n u a l l y  

t o  t h e  t o n e s ,  a l p h a  b l o c k a d e  w a s  n o t e d  4 4 %  o f  t h e  t i m e .  

F i n a l l y ,  w h e n  a s k e d  t o  r e s p o n d  o n l y  t o  o n e  o f  t w o  t o n e s  i n  

a  d i s j u n c t i v e  r e a c t i o n  t i m e  t e s t  b l o c k i n g  i n c r e a s e d  t o  6 2 %  

w h e n  a  m a n u a l  r e s p o n s e  o c c u r r e d  t o  t h e  p o s i t i v e  s t i m u l u s ,  

b u t  d r o p p e d  t o  4 0 %  t o  t h e  n e g a t i v e  s t i m u l u s  w h e n  n o  o v e r t  

r e s p o n s e  o c c u r r e d .  T h u s ,  B a k e s  ( 1 9 3 9 )  f o u n d  s u p p o r t  f o r  t h e  

i d e a  t h a t  a  f a c t o r  i n v o l v e d  i n  d i s c r i m i n a t i o n  a l s o  s e e m e d  

t o  b e  c o n n e c t e d  t o  t h e  o c c u r r a n c e  o f  g r e a t e r  a l p h a  b l o c k a d e  

w h e n  t h e  r e a c t i v e  r e q u i r e m e n t s  o n  t h e  J S  w e r e  m o r e  c o m p l e x .  

H o w e v e r ,  i n  t h e  s i m p l e  r e a c t i o n  t i m e  t a s k ,  t h e  o n s e t  o f  

b l o c k a d e  o c c u r r e d  . 1 0  s e c .  a f t e r  t h e  r e s p o n s e ,  w h i l e  i n  t h e  

d i s c r i m i n a t i o n  c o n d i t i o n  a l p h a  b l o c k a d e  w a s  r e p o r t e d  . 1 3  

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

s e l e c t i v i t y  i s  n o t  a  s i m p l e  o n e .  T h e  d i f f e r e n c e s  i n  t h e  

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

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

b l o c k a d e  b e e n  l o n g e r  i n  t h e  t w o  c o n t r o l  c o n d i t i o n s  t h a n  i n  
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e i t h e r  t h e  r e a c t i o n  t i m e  o r  d i s c r i m i n a t i o n  t a s k s .  B e c a u s e  

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

t h e  r e l a t i o n s h i p  o f  s e l e c t i v e  a t t e n t i o n  t o  a l p h a  b l o c k a d e .  

B a k e  s  ( 1 9 3 9 )  u s e  o f  a  b i n a r y  c r i t e r i o n  o f  a l p h a  

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

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

r e s u l t s .  W h e n  a l p h a  a c t i v i t y  d i m i n i s h e d  b u t  d i d  n o t  

d i s a p p e a r  e n t i r e l y ,  n o  d e c r e a s e  w a s  r e c o r d e d .  M o r e o v e r ,  

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

m u c h  e a r l i e r  t h a n  t h e  l a t e n c y  o f  t o t a l  b l o c k i n g  w o u l d  

i n d i c a t e .  U t i l i z i n g  m e a s u r e s  s e n s i t i v e  t o  s m a l l e r  

f l u c t u a t i o n s  i n  a l p h a  a m p l i t u d e  w o u l d  e l i m i n a t e  s o m e  o f  t h e  

r e s t r i c t i o n s  i m p o s e d  b y  t h e  m e t h o d  o f  q u a n t i f i c a t i o n  u s e d  

b y  B a k e s  .  

I n  a  s t u d y  p r i m a r i l y  c o n c e r n e d  w i t h  t h e  v e r t e x  

e v o k e d  p o t e n t i a l  L a r s o n  ( 1 9 6 0 )  p r o v i d e s  s o m e  e v i d e n c e  t h a t  

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

a c c o m p a n i e d  b y  a b s e n c e  o f  a l p h a  a c t i v i t y .  I n  f a c t ,  a l p h a  

w a v e s  w e r e  m o r e  a b u n d a n t  i n  2 0  s e c .  p e r i o d s  p r i o r  t o  a  

r e a c t i o n  s t i m u l u s  w h i c h  w a s  h i g h l y  s i g n i f i c a n t  t o  J S s  t h a n  a  

s t i m u l u s  w h i c h  w a s  p a s s i v e l y  l i s t e n e d  t o .  H o w e v e r ,  s i n c e  

t h e  s t i m u l i  w e r e  p r e s e n t e d  o n  a  r a n d o m  s c h e d u l e ,  J S s  h a d  n o  

w a y  o f  a c t u a l l y  a n t i c i p a t i n g  t h e  o n s e t  o f  t h e  s t i m u l u s  a s  

c o u l d  b e  d o n e  w i t h  a  w a r n i n g  s i g n a l .  L a r s o n  s  r e s u l t s  w e r e  

f u r t h e r  c o m p l i c a t e d  b y  t h e  f a c t  t h a t  _ S s  h a d  t h e i r  e y e s  o p e n  
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i n  a  l i g h t e d  r o o m  d u r i n j ?  t h r »  « 3 r » t - 4 v » Q  J 1 8  t n e  e n t i r e  e x p e r i m e n t ,  r e d u c i n g  

t h e  l i k e l i h o o d  o f  a l p h a  p r o d u c t i o n .  

N i e t h e r  B a k e s  ( 1 9 3 9 )  n o r  L a r s o n  ( 1 9 6 0 )  d e m o n s t r a t e  

a  c l e a r  r e l a t i o n s h i p  b e t w e e n  s e l e c t i v e  a n d / o r  a n t i c i p a t o r y  

a t t e n t i o n  a n d  a l p h a  b l o c k i n g .  I t  w a s  t h e r e f o r e  t h e  p u r p o s e  

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

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

i n v e s t i g a t i o n  b y  m o n i t o r i n g  E E G  a c t i v i t y  f r o m  a  w a r n i n g  

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

l u s .  T h e  a d d i t i o n  o f  a  w a r n i n g  s t i m u l u s  a l e r t e d  j S s  p r i o r  

t o  t h e  o n s e t  o f  t h e  r e s p o n s e  t o n e ,  i n  o r d e r  t o  d e t e r m i n e  

t h e  p o s s i b l e  e f f e c t  o f  a n t i c i p a t i o n .  T h e  e x p e r i m e n t a l  c o n ­

d i t i o n s  p a r a l l e l e d  t h o s e  o f  B a k e s  a n d  i n v o l v e d  p a s s i v e  l i s ­

t e n i n g  t o  t h e  s t i m u l u s  s e q u e n c e  a s  w e l l  a s  t w o  r e s p o n s e  

t a s k s  o f  v a r y i n g  d i f f i c u l t y ,  a  s i m p l e  r e a c t i o n  t i m e  t a s k  

a n d  a  d i s c r i m i n a t i o n  t a s k .  A  s o p h i s t o c a t e d  m e t h o d  o f  d a t a  

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

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

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

c o u l d  B a k e s  ( 1 9 3 9 )  w i t h  t h e  b i n a r y  c r i t e r i o n  o f  a l p h a  

p r e s e n c e  o r  a b s e n c e .  
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C H A P T E R  I I  

M E T H O D  

S u b  j e c t s  

S s  w e r e  v o l u n t e e r  u n d e r g r a d u a t e  s t u d e n t s  f r o m  

i n t r o d u c t o r y  p s y c h o l o g y  c l a s s e s  a t  G e o r g i a  S t a t e  

U n i v e r s i t y .  S i x t e e n  j > s ,  f i v e  f e m a l e s  a n d  e l e v e n  m a l e s ,  

w i t h  m o d e r a t e  t o  p e r s i s t e n t  a l p h a ,  p a r t i c i p a t e d .  F o u r  

a d d i t i o n a l  J S s  w e r e  e l i m i n a t e d  b e c a u s e  t h e y  l a c k e d  

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

d e s c r i b e d  b e l o w ,  

Ap p  a r a t  u s  

A  G r a s s  s i l v e r  c u p  e l e c t r o d e  f i l l e d  w i t h  E K G  S o l  

w e r e  p l a c e d  o n  t h e  r i g h t  o c c i p i t a l  a r e a  ( 0  ) ,  o n e  i n c h  

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

s e c u r e d  b y  a  V e l c r o  h e a d  h a r n e s s .  A  m o n o p o l a r  r e c o r d i n g  

f r o m  0  r e f e r e n c e d  t o  t h e  l e f t  e a r l o b e  w a s  t h e  s o u r c e  o f  

t h e  d a t a  p r e s e n t e d  b e l o w .  A  g r o u n d  e l e c t r o d e  w a s  a t t a c h e d  

t o  t h e  r i g h t  e a r .  T h e  E E G  w a s  r e c o r d e d  b y  a  G r a s s  m o d e l  7 8  

p o l y g r a p h .  T h e  o c c i p i t a l  r e c o r d i n g  w a s  f i l t e r e d  t h r o u g h  a  

K r o n - H i t e  m o d e l  1 3 3 3  f i l t e r  w i t h  t h e  3 - D b  p o i n t s  s e t  t o  

p a s s  7 . 5 - 1 2 . 5  H z .  T h e  f i l t e r e d  r e c o r d  w a s  r e c t i f i e d  

t h r o u g h  a  G r a s s  7 P 3  p r e a m p l i f i e r  a n d  w a s  i n t e g r a t e d  b y  a  

G r a s s  7 P 1 0  R a m p  I n t e g r a t o r .  F i n a l l y ,  t h e  s l o p e  o f  t h e  R a m p  



8 
Integrator was sampled by an IBM lftnn r, _ . 

y n 1UM 1800 Data Acquisition and 

Control System at the ratp r> -f inn *. J Lne rate of 100 times per sec. averaged 

into .1 8ec. blocks as described below. 

Digibit 300 series Logic Circuitry was programmed 

to present stimuli only when _Ss had achieved a pre-

established criterion of alpha abundance as determined from 

the output of the filter. The alpha criterion consisted of 

seven consecutive waves in an .8 sec. interval, each wave 

being above a voltage level determined by an adjustable 

Scnmitt trigger. Data sampling was begun by the computer 

with the onset of each stimulus. Readings by the Ramp 

occurred at intervals of .01 sec. Every ten of these 

readings were averaged to yield a mean value of the Ramp 

slope in ,1 sec. intervals. Each mean value was subtracted 

from the preceeding mean value. A large difference 

corresponded to substantial alpha activity whereas a small 

difference reflected relatively little activity in the 

alpha band. Computer monitoring began with the onset of 

the stimulus and continued for 2,2 seconds, yielding 22 

differences • 

,Pro cedure 

During the experiment Ss were seated in a reclining 

chair in an Industrial Acoustics room, without 

illumination. Ss were told that they would hear a series 

of tones and that they would eventually receive 



i n s t r u c t i o n s  t o  r o s p o n d  t o  t h e s e  t o n e s  b y  d e p r e s s i n g  a  

r e s p o n s e  k e y .  S s  w e r e  t h e n  r e m i n d e d  t o  m a k e  n o  r e s p o n s e  a t  

p r e s e n t ,  b u t  t o  r e l a x  w i t h  e y e s  c l o s e d ,  k e e p i n g  m o v e m e n t s  

t o  a  m i n i m u m .  A  b l i n d f o l d  w a s  u s e d  o n  a l l  S s  t o  p r e v e n t  

v i s u a l  i n p u t .  A f t e r  a  b r i e f  p e r i o d  o f  r e l a x a t i o n  a n d  a d ­

j u s t m e n t  o f  t h e  e q u i p m e n t ,  l a s t i n g  a b o u t  3  m i n . ,  t h e  e x p e r i -

m e n t  c o m m e n c e d .  

E a c h  J >  r e c e i v e d  8 0  t r i a l s  o f  s e q u e n c e s  o f  t w o  t o n e s .  

E a c h  t o n e  s e q u e n c e  c o n s i s t e d  o f  a  w a r n i n g  s t i m u l u s  

l a s t i n g  . 8  s e c .  f o l l o w e d  . 4  s e c .  l a t e r  b y  a  1 . 0  s e c .  

r e a c t i o n  t o n e .  T w o  c l e a r l y  a u d i b l e  t o n e s  o f  d i s t i n c t  

f r e q u e n c i e s  ( 4 0 0  c / s  a n d  6 0 0  c / s ) .  w e r e  u s e d *  T h e  w a r n i n g  

t o n e  w a s  a l w a y s  t h e  l o w  t o n e ,  b u t  t h e  r e s p o n s e  t o n e  w a s  

r a n d o m l y  d i s t r i b u t e d  b e t w e e n  t h e  h i g h  a n d  t h e  l o w  t o n e s .  

T h e  i n t e r t r i a l  i n t e r v a l  w a s  5 ,  1 0 ,  o r  1 5  s e c . ,  p l u s  

w h a t e v e r  t i m e  j S s  r e q u i r e d  t o  a c h i e v e  t h e  a l p h a - p r e s e n t  

c r i t e r i o n  d e s c r i b e d  a b o v e .  

T r i a l s  w e r e  d i v i d e d  i n t o  f o u r  e x p e r i m e n t a l  

c o n d i t i o n s  o f  2 0  t r i a l s  e a c h .  E a c h  s e t  o f  2 0  t r i a l s  

c o n s i s t e d  o f  t e n  t r i a l s  e a c h  o f  t h e  t w o  s t i m u l u s  s e q u e n c e s  

( l o w - l o w  a n d  l o w - h i g h )  p r e s e n t e d  i n  r a n d o m  o r d e r .  T h e  

f i r s t  a n d  l a s t  b l o c k s  o f  2 0  t r i a l s  w e r e  t h e  c o n t r o l  

c o n d i t i o n s  i n  w h i c h  £  m a d e  n o  r e s p o n s e  t o  t h e  s t i m u l i .  T h e  

s e c o n d  c o n d i t i o n  c o n s i s t e d  o f  a  s i m p l e  r e a c t i o n  t i m e  t a s k  

i n  w h i c h  S  w a s  a s k e d  t o  d e p r e s s  t h e  r e s p o n s e  k e y  a s  s o o n  a s  
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h e  h e a r d  t h e  s e c o n d  t o n e ,  w h e t h e r  i t  w a s  h i g h  o r  l o w .  T h e  

f i n a l  c o n d i t i o n  c o n s i s t e d  o f  a  d i s c r i m i n a t i o n  t a s k  i n  w h i c h  

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

p a i r s .  H a l f  o f  t h e  j > s  w e r e  i n s t r u c t e d  t o  d e p r e s s  t h e  

r e s p o n s e  k e y  o n l y  w h e n  t h e  s e c o n d  t o n e  w a s  t h e  s a m e  a s  t h e  

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

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

p r e s e n t e d  o v e r  a  s p e a k e r  b e f o r e  s t a r t i n g  e a c h  c o n d i t i o n .  

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

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

p r e s e n t a t i o n  o f  t h e  r e a c t i o n  t i m e  a n d  d i s c r i m i n a t i o n  t a s k s  

w a s  a l s o  c o u n t e r b a l a n c e d .  H a l f  o f  t h e  s  r e c e i v e d  t h e  

r e a c t i o n  t i m e  c o n d i t i o n  f i r s t  w h i l e  h a l f  r e c e i v e d  t h e  

d i s c r i m i n a t i o n  t a s k  f i r s t .  
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CHAPTER III 

RESULTS 

In order to compare results from different parts 

of the session as well as to allow cross-subject 

comparisons the 22 differences corresponding to the alpha 

amplitude in successive .1 sec. intervals were converted to 

proportions. This procedure was performed by conditions in 

blocks consisting of all trials of the same type of 

stimulus combination, low-low or low-high. A total of 

eight ten-trial blocks was obtained for each _S, each two 

blocks corresponding to the two stimulus sequences for each 

of the four experimental conditions. The mean value for 

all ten values in the block occurring at .2 sec after the 

onset of the warning stimulus was calculated and divided 

into each of the values for the 20 successive .1 sec. 

intervals of the trial. The reading at .2 sec. was chosen 

because, due to a switching artefact, it was the first 

valid reading after the onset of the stimulus sequence and 

was prior to any pronounced effect of the stimulus in the 

electroencephalogram. 

A comparison of the two control series using a 
\ 

Wilcoxan matched-pairs signed—ranks test showed that the 

overall decrease in alpha activity from .1 to 2.2 sec. was 

less in the second control series than in the first (T=12, 



1 2  

p < .  ) .  T o  a c h i e v e  a  r e p r e s e n t a t i v e  r e s p o n s e  f o r  p a s s i v e  

l i s t e n i n g ,  t h e  t w o  c o n t r o l  s e r i e s  w e r e  p o o l e d  f o r  

c o m p a r i s o n  w i t h  t h e  r e a c t i o n  t i m e  a n d  d i s c r i m i n a t i o n  

c o n d i t i o n s .  T h e  d i s c r i m i n a t i o n  t r i a l s  w e r e  a l s o  s e p a r a t e d  

i n t o  t h o s e  t r i a l s  i n  w h i c h  _ S s  m a d e  a  m a n u a l  r e s p o n s e  t o  t h e  

s t i m u l u s  ( d i s c r i m i n a t i o n  w i t h  r e s p o n s e )  a n d  t h o s e  t r i a l s  i n  

w h i c h  n o  m a n u a l  r e s p o n s e  o c c u r r e d  ( d i s c r i m i n a t i o n  w i t h o u t  

r e s p o n s e ) .  T h e  m e a n  v a l u e s  f o r  a l l  1 6  j S s  i n  t h e  p o o l e d  

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

d i s c r i m i n a t i o n  c o n d i t i o n ,  w i t h  t r e n d s  o f  a l p h a  a m p l i t u d e  t o  

p o s i t i v e  a n d  n e g a t i v e  s t i m u l i  s h o w n  s e p a r a t e l y ,  a p p e a r  i n  

F i g u r e  1 .  T h e  h o r i z o n t a l  a x i s  i n d i c a t e s  t i m e  p a s s a g e  

b e g i n n i n g  w i t h  t h e  o n s e t  o f  t h e  w a r n i n g  s i g n a l  a n d  

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

2 . 2  s e c .  l a t e r .  R e a d i n g s  f o r  t h e  p o i n t s  a t  . 1 ,  . 9 ,  a n d  1 . 3  

s e c ,  w e r e  e l i m i n a t e d  d u e  t o  c o n t a m i n a t i o n  b y  t h e  s w i t c h i n g  

a r t e f a c t .  T h e  m e a n  r e a c t i o n  t i m e s  f o r  t h e  r e a c t i o n  t i m e  

a n d  d i s c r i m i n a t i o n  t a s k s  w e r e  . 2 1 7  s e c .  a n d  . 3 3 7  s e c .  

r e s p e c t i v e l y  a n d  a r e  i n d i c a t e d  b y  t h e  l e t t e r s  a n d  b _  i n  

F i g u r e  1 .  

T h e  l e f t  s e c t i o n  o f  F i g u r e  1  i s  c o m p o s e d  o f  t h e  

s e v e n  v a l u e s  o c c u r r i n g  b e t w e e n  . 2  a n d  . 7  s e c .  a f t e r  t h e  

o n s e t  o f  t h e  w a r n i n g  s t i m u l u s .  A  F r i e d m a n  t w o - w a y  a n a l y s i s  

o f  v a r i a n c e  s h o w e d  n o  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  

e x p e r i m e n t a l  c o n d i t i o n s  ( X - . 9 7 5 ,  p < . 9 0 ) .  T h e r e  w a s  a n  
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I n i t i a l  d e c r e a s e  i n  a i n h a  «  * .  J J 

a c t i v i t y  w h i c h  w a s  u n i f o r m  f o r  

a l l  c o n d i t i o n s  t h r o u g h  . 5  s e c .  F r o m  . 6  t o  . 8  s e c .  t h e  

r e a c t i o n  t i m e  a n d  d i s c r i m i n a t i o n  c o n d i t i o n s  s h o w  a  s m a l l  

d e c r e a s e  i n  a l p h a  a c t i v i t y  w h i c h  w a s  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  f r o m  t h e  p o o l e d  c o n t r o l  s e r i e s  ( X  - 2 . 0 2 5 ,  p < . 7 0 ) .  

I n  t h e  s e c o n d  s e c t i o n  o f  F i g u r e  1 .  t h e  4  s e c .  i n t e r l u d e  

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

w e r e  a l m o s t  i d e n t i c a l .  E f f e c t s  o f  a n t i c i p a t i o n  d i d  n o t  

s h o w  u p  h e r e  a n d  t h e r e  w a s  o n l y  s l i g h t l y  l e s s  h o m o g e n e i t y  

o v e r  c o n d i t i o n s  ( X = 2 . 6 2 5 ,  p < . 5 0 ) ,  t h a n  w a s  s e e n  d u r i n g  t h e  

w a r n i n g  s t i m u l u s  i n t e r v a l .  

T h e  f i n a l  s e c t i o n  o f  F i g u r e  1  c o v e r s  t h e  p e r i o d  

f r o m  j u s t  p a s t  t h e  o n s e t  o f  t h e  r e a c t i o n  s t i m u l u s  o n  

t h r o u g h  i t s  t e r m i n a t i o n .  A n a l y s i s  o f  t h e  p o i n t s  a t  1 . 4 - 1 . 5  

s e c .  p r i o r  t o  o r  c o i n c i d i n g  w i t h  t h e  o c c u r r a n c e  o f  t h e  

o v e r t  r e s p o n s e  s h o w e d  n o  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  

c o n d i t i o n s  ( X  = 1 . 1 2 5 ,  p < . 8 0 ) .  M a r k e d  d i f f e r e n c e s  i n  t h e  

f o u r  e x p e r i m e n t a l  c o n d i t i o n s  w e r e ,  h o w e v e r ,  e v i d e n t  a f t e r  

t h e  r e s p o n s e .  I n i t i a l l y  t h e r e  w a s  a  d e c r e a s e  i n  a l p h a  

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

a n d  d i s c r i m i n a t i o n  c o n d i t i o n s  f r o m  1 . 4  s e c .  t o  a  m i n i m u m  a t  

1 . 7  s e c .  T h e r e a f t e r ,  f r o m  1 . 7  t o  2 . 2  s e c .  r e c o v e r y  o f  

a l p h a  a m p l i t u d e  o c c u r r e d  i n  t h e  t h r e e  c o n d i t i o n s .  H o w e v e r ,  

d u r i n g  t h e  e n t i r e  p e r i o d  f r o m  1 . 4 — 2 . 2  s e c .  t h e  p o o l e d  

c o n t r o l  c o n d i t i o n  r e m a i n e d  v i r t u a l l y  u n c h a n g e d .  
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Page's L test of wonotonic trend (Page, 1963) was 

used to test the significance of the trends mentioned above 

and to contrast the differences in trends among the four 

experimental conditions, A significant downward trend was 

demonstrated in the period from 1.4-1.7 sec. in the reaction 

time condition (L-445.0, pc.OOl), in the discrimination 

condition with response (L=449.0, p<.001), and in the 

discrimination condition without response (L=457.4, 

pc.OOl), but not in the pooled control condition (L=412.5, 

pc.15). Using a variation of the L test (Putney, 1972) 

significant differences in trend i^ere also found between 

the control condition and the other three conditions. The 

procedure involved subtracting in turn successive points of 

the reaction time and discrimination conditions from 

corresponding points of the control condition for each _S 

and then computing the value of L for the difference scores. 

by this method, significant increasing separation was 

found between the control and reaction time conditions 

(L=437.0, pc.OOl), between control and discrimination with 

response (L«s442 .0, pc.OOl), and between control and 

discrimination without response (L^AAl.O, pc.OOl). No 

significant difference in trend was noted between reaction 

time and discrimination with response (L=406.0, pc.35), 

between reaction time and discriminatin without response 

(L-414.0, pc.15), or between discrimination with or without 
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a  r e s p o n s e  ( L - 4 0 6 . 0 ,  p c . 3 5 ) .  

A n a l y s i s  o f  t h e  r e c o v e r y  p e r i o d  f r o m  1 . 7 - 2 . 2  s e c .  

s h o w e d  s i g n i f i c a n t  u p w a r d  t r e n d  f o r  r e a c t i o n  t i m e  

( L  3 2 8 . 0 ,  p c . O O l ) ,  d i s c r i m i n a t i o n  w i t h  r e s p o n s e  ( 1 = 1 3 0 7 . 5 ,  

p < . 0 0 1 ) ,  a n d  d i s c r i m i n a t i o n  w i t h o u t  r e s p o n s e  ( 1 -  1 3 4 6 . 0 ,  

p c . O O l ) ,  b u t  n o t  f o r  t h e  p o o l e d  c o n t r o l  c o n d i t i o n  

( 1 = 1 1 5 2 . 0 ,  p c . 2 3 ) .  M o r e o v e r ,  a n a l y s i s  o f  t h e  d i f f e r e n c e  

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

c o n t r o l  a n d  r e a c t i o n  t i m e  ( 1 = 1 3 5 2 . 0 ,  p c . O O l ) ,  b e t w e e n  

c o n t r o l  a n d  d i s c r i m i n a t i o n  w i t h  r e s p o n s e  ( 1 = 1 2 7 9 , 0 ,  p c . O O l ) ,  

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

( 1 = 1 3 7 0 . 0 ,  p c . O O l ) .  A  s i g n i f i c a n t  d i f f e r e n c e  i n  t r e n d  a l s o  

o c c u r r e d  b e t w e e n  t h e  t w o  d i s c r i m i n a t i o n  c o n d i t i o n s  

( 1 = 1 2 5 7 . 0 ,  p c . O O l )  a n d  b e t w e e n  r e a c t i o n  t i m e  a n d  

d i s c r i m i n a t i o n  w i t h o u t  r e s p o n s e  ( 1 = 1 2 3 9 . 0 ,  p c . 0 2 5 ) ,  b u t  n o t  

b e t w e e n  t h e  r e a c t i o n  t i m e  a n d  d i s c r i m i n a t i o n  w i t h  r e s p o n s e  

( 1 = 1 1 4 6 . 0 ,  p c . 2 5 ) .  

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

c o n d i t i o n  w e r e  a l s o  a n a l y s e d .  A s  n o t e d  p r e v i o u s l y ,  a l p h a  

a c t i v i t y  w a s  g r e a t e r  d u r i n g  t h e  s e c o n d  c o n t r o l  s e r i e s  t h a n  

t h e  f i r s t  ( T = 1 2 ,  p c . 0 1 ) .  I n  a d d i t i o n  t o  t h i s  o v e r a l l  

h a b i t u a t i o n  f r o m  t h e  b e g i n n i n g  t o  t h e  e n d  o f  t h e  e x p e r i m e n t ,  

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

e x p e r i m e n t a l  c o n d i t i o n s .  T h e  t r e n d s  w e r e  d e m o n s t r a t e d  b y  

o b t a i n i n g  t h e  m e a n  f o r  a l l  J 3 s  b y  t r i a l s  a t  t h e  1 . 7 ,  1 . 8 ,  
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and 1.9 sec. points where the largest alpha reduction was 

obtained. A graph of mean values by pairs of trials appears 

in Figure 2. Alpha activity increased significantly over 

trials in the discrimination condition without response 

(L-5158.5, P <•01) and in the second control series 

(L°36 659 .5, p<.05). Moreover, there was a significant 

difference in trend between the discrimination conditions 

with and without a response (L=5079.0, p<.05). No 

significant trends of increased alpha activity were found 

in the first control series (L=3592.5, p<.70), the reaction 

time condition (LS336047 .0, p<.30), or the discrimination 

condition with response (L^ASIS.O, p<.90). 

Subjects were also compared on the basis of whether 

they responded to the low—low or low-high sequence in the 

discrimination condition. Mean levels of alpha activity 

for the ten discrimination trials in which a response 

occurred were obtained for each _S for values from 1.7 to 

2.2 sec. The values from 1.7 on were selected because they 

comprised the greatest differences between the 

discrimination conditions with and without response. Using 

a Mann-Whitney U-Test it was found that when _Ss responded 

to the low tone in the discrimination condition that their 
\ 

alpha activity was significantly less than that of the j>s 

responding to the high tone (U835 2 , p<,02->). 
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The effect of the two tone frequencies was also 

evaluated in the two control series to determine if the 

high or low tone had any differential effect on alpha 

blockade. The mean value for readings at 1.4, 1.5, and 1.6 

sec. was selected for comparison of alpha activity 

immediately after the onset of the high vs. the low tone. 

In the first control series no difference was found in 

decrease in alpha activity in response to the high vs. the 

low tone (Ta 61, p<.14). However, the difference in the 

second control series was almost significant (T-39, p<.08) 

showing a tendency for alpha activity to decrease when the 

second tone was low rather than high contrary to 

expectation of a simple stimulus change effect. 

Reaction times were also examined to determine if 

differences existed among stimulus configurations. 

Indication of a significantly faster reaction time to a 

high tone than to a low tone was seen in the reaction time 

condition (T=7, pc.Ol). Reaction time was also faster in 

the discrimination condition when jSs responded to the high 

rather then the low tone, .321 and .354 sec. respectively. 



C H A P T E R  I V  

D I S C U S  S I O N  

2 0  

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

g r e a t e r  d u r i n g  t h e  r e a c t i o n  t i m e  a n d  d i s c r i m i n a t i o n  

c o n d i t i o n s  t h a n  d u r i n g  t h e  c o n t r o l  c o n d i t i o n .  H o w e v e r ,  t h e  

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

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

a n d  t h e  s u b s e q u e n t  d e t e r m i n a t i o n  t h a t  t h e  g r e a t e s t  b l o c k i n g  

o c c u r r e d  a f t e r  t h e  r e s p o n s e  h a d  b e e n  m a d e .  N o  e v i d e n c e  o f  

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

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

t h e  . 4  s e c .  s i l e n t  i n t e r v a l  p r e c e e d i n g  t h e  o n s e t  o f  t h e  

r e a c t i o n  s t i m u l u s .  I n  t h e  p e r i o d  f r o m  t h e  o n s e t  o f  t h e  

s e c o n d  t o n e  t o  t h e  m e a n  d i s c r i m i n a t o r y  r e s p o n s e  t i m e ,  n o  

s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  c o n d i t i o n s .  T h e  

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

d i r e c t  r e l a t i o n s h i p  b e t w e e n  a l p h a  d e s y n c h r o n i z a t i o n  a n d  

a t t e n t i o n  d e f i n e d  i n  s e l e c t i v e  o r  a n t i c i p a t o r y  t e r m s ,  a s  

f a r  a s  a u d i t o r y  s t i m u l i  a r e  c o n c e r n e d .  S i n c e  d i f f e r e n c e s  

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

s e l e c t i o n  c a n n o t  b e  r u l e d  o u t .  H o w e v e r ,  i f  t h e r e  i s  a  

r e l a t i o n s h i p  b e t w e e n  s e l e c t i o n  a n d  a l p h a  d e s y n c h r o n i z a t i o n  

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

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



2 1  

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

b o t h  H a k e ' s  ( 1 9 3 9 )  a n d  L a r s o n ' s  ( 1 9 6 0 )  r e s u l t s ,  s o m e  

i m p o r t a n t  d i f f e r e n c e s  b e c o m e  a p p a r e n t .  L a r s o n ,  i t  w i l l  b e  

r e m e m b e r e d ,  f o u n d  t h a t  a l p h a  a c t i v i t y  w a s  m o r e  a b u n d a n t  

d u r i n g  a n  a n t i c i p a t o r y  p e r i o d  i n  w h i c h  J S s  w e r e  a l e r t e d  f o r  

a  s i m p l e  r e a c t i o n  t h a n  w h e n  t h e y  w e r e  r e l a x e d .  T h i s  t r e n d  

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

d u r i n g  t h e  w a r n i n g  t o n e  a n d  s i l e n c e  w a s  e q u a l l y  o r  m o r e  

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

e x p e r i m e n t a l  c o n d i t i o n s .  S e c o n d l y ,  L a r s o n ' s  f i n d i n g s  t e n d  

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

a n t i c i p a t i o n .  W i t h  t h e  a d d i t i o n  o f  a  w a r n i n g  s i g n a l  a n d  

t h e  u s e  o f  a  s h o r t e r  a n t i c i p a t o r y  p e r i o d  ( . 4  s e c .  r a t h e r  

t h a n  2 0  s e c . ,  p l u s  a  l o n g e r  r a n d o m l y  v a r i e d  i n t e r v a l )  t h e  

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

a l p h a  a c t i v i t y  d u r i n g  a n t i c i p a t i o n .  H o w e v e r ,  b o t h  L a r s o n ' s  

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

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

a l p h a  a c t i v i t y  w h i c h  c o u l d  b e  l i n k e d  t o  a n t i c i p a t i o n  o f  a  

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

B a k e s  ( 1 9 3 9  )  r e s u l t s  c a n  b e  c l a r i f i e d  a s  w e l l  a s  

e x p a n d e d  b y  t h e  t e m p o r a l  p a t t e r n  o f  a l p h a  a c t i v i t y  i n  

r e s p o n s e  t o  t h e  v a r i e d  a u d i t o r y  s t i m u l u s  c o n d i t i o n s .  B a k e s  

f o u n d  t h a t  b l o c k a d e  o c c u r r e d  . 1 0  s e c .  b e f o r e  t h e  o v e r t  

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



o c c u r r e d  . 1 3  s e c .  a f t e r  t h e  o v e r t  r e s p o n s e  i n  t h e  

d i s c r i m i n a t i o n  c o n d i t i o n .  I n s p e c t i o n  o f  t h e  s e q u e n t i a l  

a l p h a  p a t t e r n s  i n  p a n e l  t h r e e  o f  F i g u r e  1  s h o w s  t h a t  i n  

b o t h  t h e  r e a c t i o n  t i m e  a n d  d i s c r i m i n a t i o n  c o n d i t i o n s  t h e  

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

R a t h e r  t h a n  s u g g e s t i n g  a  s e l e c t i o n  e f f e c t  i n  t h e  

d i s c r i m i n a t i o n  c o n d i t i o n  a s  m i g h t  b e  c o n c l u d e d  f r o m  B a k e ' s  

r e s u l t s ,  t h e  p r e s e n t  s t u d y  c l e a r l y  s h o w e d  t h a t  a l p h a  

b l o c k a d e  w a s  n o t  a  t e m p o r a l  c o n c o m m i t a n t  o f  s e l e c t i o n .  

S e c o n d l y ,  b a k e s ,  i n  h i s  d i s c u s s i o n ,  g i v e s  t h e  f a c t o r s  o f  

m a k i n g  a  d e c i s i o n  a n d  a  s i m p l e  m u s c u l a r  r e s p o n s e  e q u a l  

w e i g h t  i n  t h e i r  c o n t r i b u t i o n  t o  a l p h a  b l o c k a d e .  T h i s  i s  

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

e q u a l l y  f r o m  1 , 5 — 1 , 7  s e c ,  r e g a r d l e s s  o f  t h e  p r e s e n c e  o r  

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

p h a s e  f r o m  1 , 8 - 2 , 0  s e c ,  t h a t  t h e  e f f e c t  B a k e s  d e s c r i b e s  i s  

d i r e c t l y  r e f l e c t e d .  H o w e v e r ,  d u r i n g  t h e  p e r i o d  f r o m  1 . 8  t o  

2 , 0  s e c , ,  t h e  a m o u n t  o f  a l p h a  a m p l i t u d e  s h o w n  i n  F i g u r e  1  

i s  c l o s e  t o  B a k e ' s  f i n d i n g s ,  w i t h  t h e  l e a s t  r e d u c t i o n  

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

m o s t  r e d u c t i o n  o c c u r r i n g  i n  t h e  d i s c r i m i n a t i o n  c o n d i t i o n  

a c c o m p a n i e d  b y  a n  o v e r t  r e s p o n s e .  F i n a l l y ,  t h e  a l p h a  

a c t i v i t y  i s  a l m o s t  e q u a l  i n  t h e  s i m p l e  r e a c t i o n  t i m e  a n d  

d i s c r i m i n a t i o n  c o n d i t i o n  w i t h o u t  o v e r t  r e s p o n s e ,  t h i s  

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

c o n d i t i o n .  T h e r e f o r e ,  i t  s e e m s  t h a t  b a k e ' s  c o n c l u s i o n s  

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

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

t h e i r  i n i t i a l  a l p h a  r e d u c t i o n .  

O n  t h e  b a s i s  o f  t h e  w o r k  o f  M u l h o l l a n d  ( 1 9 7 1 )  a n d  

o t h e r s ,  w h i c h  h a s  s t r o n g l y  i m p l i c a t e d  a  c o n n e c t i o n  b e t w e e n  

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

a n  e f f e c t  o f  e y e  m o v e m e n t  c a n n o t  b e  o v e r l o o k e d  a s  a  

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

a c t i v i t y  i n  e x p e r i m e n t a l  c o n d i t i o n s .  M u l h o l l a n d  a c c o u n t s  

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

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

a u d i t o r y  s t i m u l u s .  A c c o r d i n g  t o  M u l h o l l a n d ,  i t  i s  t h e  

l o o k i n g  r e s p o n s e  w h i c h  b l o c k s  a l p h a  a c t i v i t y  t o  a u d i t o r y  

s t i m u l i .  T h e r e  i s  l i t t l e  r e a s o n ,  h o w e v e r ,  t o  e x p e c t  o c u l a r  

o r i e n t a t i o n  t o  o c c u r  i n  b l i n d f o l d e d  j > s  w h e n  t h e  s t i m u l u s  

s o u r c e  i s  d i r e c t l y  i n  f r o n t  o f  t h e m .  M o r e o v e r ,  e v e n  i f  

o c u l a r  o r i e n t a t i o n  d i d  o c c u r ,  t h e r e  i s  1 1 0  r e a s o n  w h y  i t  

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

r e a c t i o n  t i m e  a n d  d i s c r i m i n a t i o n  c o n d i t i o n s  w h e r e  a l p h a  

d e c r e a s e s  a r e  n o t e d .  T h e r e  i s  a l s o  a  p o s s i b i l i t y  t h a t  t h e  

o v e r t  r e s p o n s e  w a s  a c c o m p a n i e d  b y  a  s t a r t l e  b l i n k  a n d  t h a t  

i t  i s  t h e  b l i n k  w h i c h  e i t h e r  d i r e c t l y  a f f e c t e d  t h e  a l p h a  

a c t i v i t y  o r  i n d i r e c t l y  m a i n t a i n e d  t h e  o c u l o m o t o r  l o o k i n g  
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f u n c t i o n .  T h i s  e x p l a n a t i o n  c a n  a l s o  b e  r u l e d  o u t  a s  a l p h a  

a c t i v i t y  s h o w e d  a l m o s t  i d e n t i c a l  i n i t i a l  d e c r e a s e  i n  a l l  

d i s c r i m i n a t i o n  t r i a l s  r e g a r d l e s s  o f  w h e t h e r  a n  o v e r t  

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

A n  a l t e r n a t i v e  e x p l a n a t i o n  o f  t h e  o b s e r v e d  a l p h a  

d e c r e a s e  i n  t h e  r e a c t i o n  t i m e  a n d  t w o  d i s c r i m i n a t i o n  

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

i n v o l v e d  i n  t h e  m a k i n g  o f  a  r e s p o n s e  o r  t h e  p o s s i b i l i t y  o f  

d o i n g  s o .  M o r e o v e r ,  t h e  p r e s e n c e  o f  a n  o v e r t  r e s p o n s e  

s e e m s  t o  b e  i m p o r t a n t  i n  l e n g t h e n i n g  t h e  r e c o v e r y  t i m e  

r e q u i r e d .  T h e  s e p a r a t i o n  b e t w e e n  t h e  r e s p o n s e  a n d  n o n -

r e s p o n s e  d i s c r i m i n a t i o n  c o n d i t i o n s  i n  t h e  a s c e n d i n g  p o r t i o n  

o f  F i g u r e  1  d e m o n s t r a t e s  t h e  l o n g e r  r e c o v e r y  p e r i o d  w h e n  a n  

o v e r t  r e s p o n s e  i s  p r e s e n t .  S o m e  o f  t h e  s e p a r a t i o n  c a n  b e  

a c c o u n t e d  f o r  b y  h a b i t u a t i o n  w h i c h  o c c u r r e d  i n  t h e  

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

n o t  w h e n  t h e  r e s p o n s e  w a s  p r e s e n t  ( s e e  F i g u r e  2 ) .  

M o r e o v e r ,  h a b i t u a t i o n  i s  n o t  s e e n  i n  t h e  s i m p l e  r e a c t i o n  

t i m e  c o n d i t i o n .  P o s s i b l y ,  t h e  p r e s e n c e  o f  a n  o v e r t  

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

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

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

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

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

D i f f e r e n c e  i n  d i f f i c u l t y  w o u l d  e x p l a i n  t h e  g r e a t e r  
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i n i t i a l  a t t e n u a t i o n  o f  a l p h a  a c t i v i t y  i n  b o t h  

d i s c r i m i n a t i o n  c o n d i t i o n s  t h a n  w a s  n o t e d  i n  t h e  s i m p l e  

r e a c t i o n  t i m e  t a s k .  A d d i t i o n a l  e v i d e n c e  o f  a  c o m p l e x i t y  

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

s e l v e s .  T h e  r e s u l t s  i n d i c a t e  t h a t  w h e n  t h e  s e c o n d  t o n e  i s  

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

f a s t e r  w h i c h  m a y  i n d i c a t e  t h a t  i t  i s  e a s i e r  t o  r e s p o n d  t o  a  

t o n e  c h a n g e  r a t h e r  t h a n  w h e n  t h e  t o n e  r e m a i n s  t h e  s a m e .  

M o r e o v e r ,  S s  t e n d  t o  s h o w  m o r e  o v e r a l l  d e c r e a s e  i n  a l p h a  

a c t i v i t y  w h e n  r e s p o n d i n g  t o  t h e  l o w  t o n e  t h a n  w h e n  

r e s p o n d i n g  t o  t h e  h i g h  o n e ,  a g a i n  s u g g e s t i n g  t h a t  t h e  

d i f f i c u l t y  o f  t h e  t a s k  i n v o l v e s  i n c r e a s e d  e f f o r t  w h e n  

r e s p o n d i n g  t o  t h e  s a m e  t o n e  a s  t h e  w a r n i n g  s i g n a l .  

I n  s u m m a r y ,  t h e  f i n d i n g s  o f  t h e  p r e s e n t  s t u d y  

i n d i c a t e  t h a t  a t t e n t i o n ,  w h e n  d e f i n e d  i n  t e r m s  o f  

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

a c t i v i t y .  I n  a d d i t i o n ,  t h e  a c t u a l  p r o c e s s  o f  s e l e c t i o n  i s  

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

r h y t h m ,  i n d i c a t i n g  t h a t  a l p h a  a c t i v i t y  i s  n o t  a l t e r e d  b y  

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

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

f a s h i o n .  T h e  p r o n o u n c e d  d i f f e r e n c e s  i n  c o n d i t i o n s  w h i c h  
V 

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

a c c o u n t e d  f o r  i n  p a r t  b y  t h e  c o m p l e x i t y  o f  t h e  t a s k ,  t h o s e  

t a s k s  o f  t h e  g r e a t e r  c o m p l e x i t y  s h o w i n g  t h e  g r e a t e r  d e g r e e  



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

p r e s e n c e  o f  a n  o v e r t  r e s p o n s e  s e e m s  t o  b e  i m p o r t a n t  i n  

l e n g t h e n i n g  t h e  r e c o v e r y  p e r i o d ,  p o s s i b l y  b y  p r e v e n t i n g  o r  

r e d u c i n g  h a b i t u a t i o n  t o  t h e  r e a c t i o n  s t i m u l u s .  
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