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A b s t r a c t

THE INFLUENCE OF INDUCED POSITIVE AND NEGATIVE MOOD ON 

LEFT- AND RIGHT-HEMISPHERIC TASK PERFORMANCE

by

D e le r l  S p r i n g e r  

A d v i s o r :  P r o f e s s o r  Howard E h r l l c h m a n

T h e r e  i s g e n e r a )  a g r e e m e n t  t h a t  m an y  cogn i t ive  f u n c t io n s  a r e  

l a t e r a l i z e d  t o  one  o r  t h e  o t h e r  c e r e b r a l  h e m i s p h e r e  and f u r t h e r ,  t h a t  

t h e s e  p r o c e s s e s  ca n  b e  l o c a l i z e d  to  t h e  m o r e  p o s t e r i o r  a s p e c t s  of t h e  

b r a i n .  It i s a l s o  b e l i e v e d  t h a t  em o t i o n  is a s y m m e t r i c a l l y  d i s t r i b u t e d  

a l t h o u g h  t h e  s p ec i f i c  p a t t e r n  of l a t e r a l i z a t i o n  Is s t i l l  d e b a t e d .  Most 

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

i n vo lved  in a f f e c t i v e  p r o c e s s e s .

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

in one  c o r t i c a l  r e g io n  is  a c c o m p a n i e d  by p r e d i c t a b l e  c h a n g e s  in n e u r a l  

a c t i v i t y  at  o t h e r  c o r t i c a l  s i t e s .  S ince  e m o t i o n a l  and c ogn i t ive  a c t i v i t y  a r e  

a s s o c i a t e d  wi th i n c r e a s e d  n e u r a l  e x c i t a t i o n  in t h e  b r a in  re g io n  

r e p r e s e n t i n g  i t ,  it fo l l o w s  f r o m  t h e s e  t h e o r i e s  t h a t  a c t i v a t i o n  of one 

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

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

c o n n e c t e d  b r a m  r e g i o n s .  B as ed  on t h e s e  m o d e l s  and on wha t  i s known 

ab o u t  h e m i s p h e r i c  s p e c i a l i z a t i o n ,  i t  w a s  h y p o t h e s i z e d  t h a t  p o s i t iv e  and 

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



s e n s i t i v e  to  l ef t  and r i g h t  h e m i s p h e r i c  f u n c t i o n s .  To t e s t  t h e s e  

p r e d i c t i o n s ,  72 r i g h t - h a n d e d  f e m a l e s  w e r e  g iven  3 t i m e d  t e s t s  of l e f t  

h e m i s p h e r e  fu nc t i on  and 3 t i m e d  t e s t s  of  r i g h t  h e m i s p h e r e  func t ion in an 

Init ial  s e s s i o n .  At  a l a t e r  d a t e ,  t h e  s u b j e c t s  w e r e  e x p o s e d  to  e i t h e r  t h e  

e l a t i o n ,  d e p r e s s i o n  o r  n e u t r a l  Vel t en  Mood Induct ion P r o c e d u r e  (MIP)  and 

a d m i n i s t e r e d  p a r a l l e l  v e r s i o n s  of t h e  6 c ogn i t ive  t e s t s .  S e l f - r e p o r t  

m e a s u r e s  of mood w e r e  o b t a in ed  b e f o r e  t h e  Induct ion p r o c e d u r e  and t h e n  

I m m e d i a t e l y  b e f o r e  each  t e s t .  Change In t e s t  s c o r e  f r o m  t h e  f i r s t  t o  t h e  

s e c o n d  a d m i n i s t r a t i o n  s e r v e d  a s  t h e  d ep e n d e n t  v a r i a b l e .  The r e s u l t s  did 

not  s u p p o r t  t h e  p r e d i c t e d  I n t e r a c t i o n s  b e t w e e n  t y p e  of m oo d and t y p e  of 

cogni t ive  t a s k .  With one e x c e p t i o n ,  t h e r e  w e r e  no s ig n i f i can t  c h a n g e s  In 

t e s t  p e f o r m a n c e .  A s ig n i f i can t  main  ( g r o u p )  e f f e c t  w as  o b s e r v e d  f o r  t h e  

A r i t h m e t i c  t e s t  wi th t h e  n e u t r a l  s u b j e c t s  showing I m p ro v e d  p e r f o r m a n c e  

and both  e m o t to n  g r o u p s  d e t e r i o r a t e d  p e r f o r m a n c e .  T h e s e  f indings 

s u g g e s t  t h a t  t h e  Ve l ten  MIP m ay  not be  an  a p p r o p r i a t e  a n a lo g u e  of n a t u a l l y  

o c c u r l n g  m ood .  The d a t a  a l s o  s e e m  to  s u g g e s t  t h a t  r e p o r t e d  mood e f f e c t s  

on cogn i t ive  p e r f o r m a n c e  m ay  be b e t t e r  u n d e r s t o o d  f r o m  an In f o r m a t io n  

p r o c e s s i n g  p e r s p e c t i v e  t h a n  f r o m  a n e u r o p s y c h o l o g i c a l  o n e .
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AFFECT AND COGNITION

It i s  not s u r p r i s i n g  that r e s e a r c h  has  s u p p o r t e d  th e  in tu i t i ve ly  

ap pe al in g  notion that  one's  e m o t i o n a l  s t a t e  I n f l u e n c e s  his  or h er  b eh av io r  

in a wide v a r i e t y  of  s i t u a t i o n s  ranging  f r o m  a l t r u i s m  ( s e e  Barden et a l ,  

1935; I s e n ,  19 84)  to  r e a c t i o n  t i m e  ( L a d a v a s  et  a l ,  1 9 8 4 ) .  The bulk of  

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

co gni t ion  ( B o y l e ,  1983; Dobson and Oobs on,  1981; Dunn, 1968; E l l i s  et a l ,  

1984; G a l a s s l  et a l ,  1981; Heinr ich ,  1979; Ise n  and Daubm an,  1984;  

M a s t e r s  et  a l ,  1979; S a m u e l  et a l ,  1 9 7 8 ) ,  e s p e c i a l l y  m e m o r y .

The idea that  p e o p l e  s mood can a f f e c t  t h e ir  m e m o r y  p r o c e s s e s  is  

th e  m os t  w i d e l y  r e s e a r c h e d  topic  in t h e  a f f e c t - c o g n l t i o n  a r e a  (H of fm an,  

1 9 8 6 ) .  Depending on the  s t u d y ,  mood may be  p r e s e n t  n a t u r a l l y  a s  In 

c l i n i c a l  d e p r e s s i o n  ( W e i n g a r t n e r  et a l ,  19 77 )  or Induced by any one  of a 

v a r i e t y  of  t e c h n i q u e s  inc luding  h y p n o s i s  ( B o w e r , 1981; Bower  e t a l ,

1 9 7 8 ) ,  imag ining  or r e c o l l e c t i n g  e m o t i o n a l  e v e n t s  (Gage  and S a f e r ,

1 9 8 5 ) ,  e x p o s u r e  t o  mood inducing s t a t e m e n t s  ( E l l i s  et  a l ,  1984; Sn yde r  

and W h it e ,  1982; S u t h e r l a n d  e t a l ,  1982; T e a s d a l e  et  a l ,  1 9 8 0 ) ,  s u c c e s s  

or f a i l u r e  on a t a s k  ( Isen e t  a l ,  1 9 7 8 ) ,  o f f e r in g  a g if t  or  r e f r e s h m e n t s  

( I s e n ,  1 9 8 4 ) ,  e x p o s u r e  to  e m o t io n  e vo ki ng  f i l m s  ( B o y l e ,  1983; Isen  et  a l ,  

1985 )  or m u s ic  (Clark and T e a s d a l e ,  1985; S u t h e r l a n d  et  a l ,  1982; 

T e a s d a l e  and R u s s e l l ,  19 8 3 )  or th e  p r e s e n t a t i o n  of  p o s i t i v e  and n e g a t i v e  

o l f a c t o r y  s t im u l i  ( E h r l l c h m a n ,  1984 ,  1 9 8 6 ) .  An e x a m i n a t i o n  of  the  m o o d -  

m e m o r y  l i t e r a t u r e  wil l  r e v e a l  two t h e o r e t i c a l  p e r s p e c t i v e s ;  s t a t e -  

d e p e n d e n c y  and m ood  c o n g r u e n c y .
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Taking t h e i r  le ad f r o m  s t a t e - d e p e n d e n t  l e a r n in g  e f f e c t s  in which an 

o r g a n i s m  cann ot  r e c a l l  p r e v i o u s l y  l e a r n e d  m a t e r i a l  u n l e s s  it i s  r e t u r n e d  

to th e  p h y s i o l o g i c a l  condi t io n  ( e . g .  drug i n t o x i c a t e d )  p r e s e n t  whe n the  

m a t e r i a l  w a s  o r i g i n a l l y  l e a r n e d ,  s e v e r a l  i n v e s t i g a t o r s  ( B a r t l e t t  e t  a l ,  

1982; Bower  et  a l ,  1978; Clark et  a l ,  1983; Gage and S a f e r ,  1985; Nasby  

and Yando,  1982; W e i n g a r t n e r  et a l ,  19 77 )  h avo  sh ow n that  one's  

e m o t io n a l  s t a t e  c o u ld  s i m i l a r l y  s e r v e  as  a r e t r i e v a l  c u e .  The mood  

c o n g r u e n c y  p e r s p e c t i v e  (B o w e r  e t a l ,  1981; Clark and T e a s d a l e ,  1985;  

i s e n  e t a l ,  1978; T e a s d a l e  and R u s s e l l , 19 8 3 )  h o ld s  that  m a t e r i a l  w h o s e  

e m o t i o n a l  t o n e  Is c o m p a t i b l e  with t h e  mood  s t a t e  at t e s t i n g  wil l  be b e t t e r  

r e c a l l e d  than wi l l  i n c o m p a t i b l e  or n e u t r a l  m a t e r i a l .  Th us ,  In th e  s t a t e -  

d epe nd ent  m o d e l ,  th e  e m o t i o n a l  v a l e n c e  of  t h e  t a r g e t  in f o r m a t i o n  is  

u n im p o r t a n t .  A s  long as  ac q u is i t io n  and t e s t i n g  o c c u r  In th e  s a m e  mood  

s t a t e ,  m e m o r y  wil l  be e n h a n c e d .  On t h e  o t h e r  hand ,  t h e  e m o t i o n a l i t y  of  

th e  t a r g e t  m a t e r i a l  Is of p r i m a r y  i m p o r t a n c e  In th e  mood c o n g r u l t y  model  

w h e r e ,  for  e x a m p l e ,  a happy mood wil l  l e a d  t o  g r e a t e r  r e c a l l  o f  p o s i t i v e  

tr a i t  w o r d s  c o m p a r e d  to  o t h e r  w o r d s .

Even though a m o r e  c o m p l e t e  d i s c u s s i o n  Is be y o n d  th e  s c o p e  of  th is  

p a p e r ,  it s h o u ld  be  no te d  that  t h e s e  tw o a p p r o a c h e s  m a y  not be  Incom­

p a t i b l e .  S e v e r a l  w o r k e r s  ( B t a n e y ,  1986; B o w e r ,  1981; Clark et  a l ,  1983; 

Gil l igan and B o w e r ,  1984; T e a s d a l e  and R u s s e l l ,  19 83 ,  but s e e  a l s o  I s e n ,  

19 84 )  ha ve  d i s c u s s e d  how both the  m o d e l s  and th e  data g e n e r a t e d  by t h e m  

can  be I n t e g r a t e d .

Other  work e x p l o r i n g  the  r e l a t i o n s h i p  b e t w e e n  n e u r a l  o r g a n i z a t i o n ,  

p a r t i c u l a r l y  c e r e b r a l  a s y m m e t r y ,  and b e h a v i o r  h as  r e v e a l e d  tha t  c e r t a i n



c o g n i t i v e  and a f f e c t i v e  p r o c e s s e s  a r e  a s s o c i a t e d  with s p e c i f i c  brain  

r e g i o n s .  An a p p r e c ia t io n  of t h e s e  b r a l n - b e h a v i o r  p a t t e r n s  m a y  make  

p o s s i b l e  a b e t t e r  u n d e r s ta n d in g  of how f e e l i n g  I n f l u e n c e s  th in kin g .  A 

r e c e n t  e x p e r i m e n t  by Gage and S a f e r  ( 1 9 8 5 )  can I l l u s t r a t e  t h i s .

B a s e d  on the  d i f f e r e n t  p r o c e s s e s  and s t r a t e g i e s  b e l i e v e d  t o  be  

c h a r a c t e r i s t i c  of th e  two c e r e b r a l  h e m i s p h e r e s  ( s e e  B r a d s h a w  and 

N e t t l e t o n ,  1983 and pa ge  5 h e r e ) ,  Gage and S a f e r  ( 1 9 8 5 )  h y p o t h e s i z e d  that  

t h e  r ig h t ,  but not th e  l e f t ,  h e m i s p h e r e  s t o r e s  t h e  mood p r e s e n t  at the  

t i m e  of enco din g  a long with th e  s p e c i f i c  In fo r m a t io n  e n c o d e d  a s  part  of  the  

to ta l  m e m o r y  r e p r e s e n t a t i o n .  C o n s e q u e n t l y ,  if during  r e c a l l  a d i f fe r e n t  

mood p r e v a i l s ,  right  h e m i s p h e r e  p e r f o r m a n c e  w ou ld  s u f f e r  whi le  lef t  

h e m i s p h e r e  fun ct ioning  woul d  r e m a in  u n a f f e c t e d .  To t e s t  th i s  p r e d i c t i o n ,  

m a l e  and f e m a l e  s u b j e c t s  w e r e  e x p o s e d  to  m o o d  inducing t a p e  r e c o r d i n g s  

which e n c o u r a g e d  t h e m  t o  im ag in e  v e r y  p l e a s a n t ,  v e r y  u n p l e a s a n t  or  

n e u t r a l  s i t u a t i o n s .  F o l lo w in g  th is  f i r s t  m o o d  Induct ion ,  th e  s u b j e c t s  w e r e  

a s k e d  to look at 10 f a c e s  e a c h  dep ict ing  one  of f i v e  e m o t i o n s .  The 

p i c t u r e s  w e r e  p r e s e n t e d  for  f i v e  s e c o n d s  In t h e  c e n t e r  of  th e  v i s u a l  f i e ld .  

A f t e r  a b r ie f  r e l a x a t i o n  p e r i o d ,  a s e c o n d  Induct ion w a s  a d m i n i s t e r e d  to  

c r e a t e  a mo od o p p o s i t e  t o  that  e x p e r e n c e d  In i t ia l l y .  This w a s  f o l l o w e d  by 

th e  p r e s e n t a t i o n  of  a s e c o n d  s e t  of  10 f a c e s .  A th ir d  moo d Induct ion  

p r o c e e d e d  th e  r e c o g n i t i o n  t e s t .  For  s o m e  s u b j e c t s ,  t h e  r e c o g n i t i o n  t e s t  

mood m a t c h e d  th e  f i r s t  Induced mood; f o r  o t h e r s ,  t h e  s e c o n d  Induced  

m oo d was  r e c r e a t e d  fo r  t e s t i n g .  The s u b j e c t ' s  t a s k  w a s  to  Indicate  which  

of 40  f a c e s  p r e s e n t e d  fo r  200  m s e c  to  th e  le f t  o r  r ight  v i s u a l  f i e ld  w a s  an 

old  ( f a m i l i a r )  f a c e  and which w a s  a new  o n e .



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

w a s  eq u iv a le n t  in both t h e  s a m e  and d i f f e r e n t  c o n d i t i o n s .  That Is ,  

s u b j e c t s  who w e r e  t e s t e d  in a mood d i f f e r e n t  f r o m  that  p r e s e n t  during  

l e a r n in g  p e r f o r m e d  as w e l l  as  t h o s e  w h o s e  l e a r n in g  and t e s t  mood w e r e  

c o m p a t i b l e  when th e  t e s t  s t im u l i  a p p e a r e d  In t h e  right  v i s u a l  f i e l d  ( l e f t  

h e m i s p h e r e ) .  When th e  f a c e s  w e r e  p r o j e c t e d  to  the  right  h e m s p h e r e  

h o w e v e r  a d i f f e r e n t  p a t t e r n  of r e s u l t s  w a s  o b s e r v e d .  When le a r n in g  and 

r e c o g n i t i o n  m o o d s  m a t c h e d ,  le f t  v i s u a l  f i e ld  ( r i g h t  h e m i s p h e r e )  

p e r f o r m a n c e  w a s  e q u i v a l e n t  to right  v i s u a l  f i e l d  p e r f o r m a n c e .  When  

r e c o g n i t i o n  mood w a s  d i f f e r e n t  f r o m  le a r n in g  m o o d ,  le f t  v i s u a l  f ie ld  

a c c u r a c y  w a s  s i g n i f i c a n t l y  Im pa ir ed.

The s t u d y  that wi l l  be  p r o p o s e d  h e r e  is  d e s i g n e d  to  e x t e n d  th e  

u n d e r s t a n d i n g  of  mood e f f e c t s  on c o g n i t i v e  p r o c e s s i n g  by e x a m in in g  t h e i r  

r e l a t i o n s h i p  f r o m  su ch a n e u r o p s y c h o l o g i c a l  s tandpoint ;  h o w e v e r ,  unl ike  

m o s t  o t h e r  s t u d i e s ,  1 th is  on e  wi l l  v a r y  both th e  n a t u r e  of  t h e  moo d and 

the  n a t u r e  of t h e  c o g n i t i v e  t a s k .  B a s e d  on what i s  known about h e m i ­

s p h e r i c  s p e c i a l i z a t i o n ,  l o c a l i z a t i o n  of func t ion  within t h e  h e m i s p h e r e s ,  

and th e  o b s e r v a t i o n s  ( D a v i d s o n ,  1984a; Kins bou rne  and Hicks ,  1978: 

Kin sbourne  and H l s c o c k ,  19 83 )  that  a c t i v i t y  in on e  brain  r e g io n  a f f e c t s  

a c t iv i t y  in o t h e r  brain  r e g i o n s ,  a d i f f e r e n t i a l  e f f e c t  of  mood s t a t e  on 

c o g n i t i v e  p r o c e s s i n g  d e p e n d e n t  on t h e  I n t e r a c t i o n  b e t w e e n  t y p e  of mood  

and t y p e  of  c o g n i t i v e  t a s k  i s  p r e d i c t e d .  More s p e c i f i c a l l y ,  a p o s i t i v e  mood  

is e x p e c t e d  to  In f lu e n c e  v e r b a l - a n a l y t i c  ( l e f t  h e m i s p h e r e )  t a s k  

p e r f o r m a n c e  d i f f e r e n t l y  than It wil l  g e s t a l t - h o l i s t i c  ( r i g h t  h e m i s p h e r e )

1 An e x c e p t i o n  is  E h r l l c h m a n ,  1984
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ta s k  p e r f o r m a n c e  and d i f f e r e n t l y  than wi ll  a n e g a t i v e  m o o d .  A n e g a t i v e  

mood is a l s o  e x p e c t e d  to p r o d u c e  d i f f e r e n c e s  b e t w e e n  th e  p e r f o r m a n c e  of  

l e ft  h e m i s p h e r e  t a s k s  and right  h e m i s p h e r e  t a s k s .  The two t h e o r e t i c a l  

m o d e l s  ( D a v i d s o n ,  1984a; k i n s b o u r n e  and H ick s ,  1978; K in sbo urn e  and 

H i s c o c k , 19 8 3 )  that  can be  c a l l e d  upon to  Indi ca te  t h e  d i r e c t i o n  of  ch a n g e  

h o w e v e r  m a k e  o p p o s i t e  p r e d i c t i o n s .  Thus ,  m addit ion to  e x p lo r in g  

r e l a t i o n s h i p s  b e t w e e n  a f f e c t  and co g n i t io n  p e r  s e ,  th e  p r o p o s e d  s tudy  m a y  

s e r v e  as a t e s t  of  t h e s e  a l t e r n a t i v e  v i e w s .

LATERALIZATION, LOCALIZATION ANO BEHAVIOR 

A ltho ug h it w a s  not unti l  1885 that  B r o c a  p r o c l a i m e d  'w e  sp ea k  with  

th e  le f t  h e m i s p h e r e *  ( W a l s h ,  1975 In B r a d s h a w  and N e t t l e t o n ,  19 83 ,  p.

3 6 ) ,  s u s p i c i o n  of  l a t e r a l l z e d  brain  func t io n  e x i s t e d  as fa r  back a s  the  

an c ie n t  Eg ypt ian s  ( H e c a e n  and A l b e r t ,  1 9 7 8 ) .  The t e r m  ' l a t e r a l i z a t i o n *  

r e f e r s  to t h e  d e g r e e  t o  which a m e n ta l  p r o c e s s  Is p r e d o m i n a n t l y  s e r v e d  by  

one  or th e  o t h e r  c e r e b r a l  h e m i s p h e r e .  The m o r e  l a t e r a l l z e d  a t a s k ,  the  

m o r e  e x c l u s i v e l y  Is one  h e m i s p h e r e  p r e s u m e d  to be  Invol ved  In that  t a s k .

L a t e r a l i z a t i o n  can  be  a s s e s s e d  In a v a r i e t y  of  w a y s .  O b vi ou s ly  

t h e r e  a r e  th e  d i r e c t  o b s e r v a t i o n s  of  l o s s  of  fun ct io n  a s s o c i a t e d  with 

d a m a g e  t o  s p e c i f i c  brain  r e g i o n s .  Other  e v i d e n c e  c o m e s  f r o m  s t u d i e s  of  

p a t i e n t s  u n d e r g o in g  brain  s u r g e r y  w h e n ,  f o r  e x a m p l e ,  e l e c t r i c a l  s t im u l i  

a r e  ap pl ied  t o  Intact  c o r t i c a l  s i t e s  t e m p o r a r i l y  p r od uc in g  a v e r y  l o c a l i z e d  

fu nc t ion al  l e s i o n  In o r d e r  t o  d e t e r m i n e  e f f e c t s  on o n - g o i n g  c o g n i t iv e  

a c t i v i t y .  R e p o r t s  on th e  b e h a v i o r  of  p a t ie n t s  w h o s e  c o r p u s  c a l l o s u m  has
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b e e n  s u r g i c a l l y  d i s c o n n e c t e d  to  h e lp  a l l e v i a t e  i n t r a c t a b l e  e p i l e p t ic  

s e i z u r e s  h a v e  p r o v id e d  s o m e  of  th e  m o s t  I n t e r e s t i n g  f indings  In th e  f i e l d .

T h e r e  a r e  s e v e r a l  m e t h o d s  a v a i l a b l e  to  e x p l o r e  a s y m m e t r i c a l  

funct ion ing  In n o r m a l  p o p u la t io n s  as  w e l l .  G e n e r a l l y ,  t h e y  can be  

c o n c e p t u a l i z e d  as  f o l l o w s :  t h e  t e c h n i q u e s  that  a r e  p h y s i o l o g i c a l  1n 

n a t u r e ,  s u c h a s E E G ,  c e r e b r a l  b lood  f l o w ,  e t c .  t y p i c a l l y  v a r y  the  

c o g n i t i v e  t a s k s  and m e a s u r e  b i l a t e r a l l y  c h a n g e s  in brain  a c t i v i t y  as  a 

funct ion  of th e  t a s k s .  B e h a v l o r a l l y  o r i e n t e d  m e t h o d s  su ch as  

' t a c h i s t o s c o p i c  r e c o g n i t i o n ,  d lchot lc  l i s t e n i n g ,  e t c .  c o n t r o l  t h e  l a t e r a l i t y  

of t h e  s t i m u l u s  a n d / o r  r e s p o n s e  and c o m p a r e  r e a c t i o n  t i m e  a n d /o r  

a c c u r a c y  a s  a func t ion  of w h e r e  th e  s t i m u l u s  a n d / o r  r e s p o n s e  o c c u r s . ?

A s  t h e  l i s t  of t a s k s  found t o  be a s y m m e t r i c a l l y  d is t r ib u t e d  g r e w ,  It 

o c c u r r e d  t o  s e v e r a l  r e s e a r c h e r s  that th e  a c t i v i t i e s  ha nd le d  by one  or  the  

o t h e r  h e m i s p h e r e  had in c o m m o n  c e r t a i n  p r o c e s s i n g  r e q u i r e m e n t s .  Thus ,  

m a n y  w o r k e r s  ( s e e  B r y d e n ,  1982; B r a d s h a w  and N e t t l e t o n ,  1981 ,  19 83)  

ha v e  p r o p o s e d  that  e a c h  h e m i s p h e r e  be v i e w e d  not as  s p e c i a l i z e d  for  a 

s p e c i f i c  t a s k ( s )  p e r  s e  but r a t h e r  as  having a p r e f e r r e d  p r o c e s s i n g  

s t r a t e g y :  t a s k s  which d e m a n d  a l o g i c a l - a n a l y t i c a l  a p p r o a c h ,  su ch a 

l a n g u a g e ,  wi l l  be u nd er  le f t  h e m i s p h e r e  c o n t r o l  w h i l e  t h o s e  fo r  which a 

m o r e  g e s t a l t - h o l i s t i c  s t r a t e g y  Is a p p r o p r i a t e ,  s u c h  as  s p a t ia l  r e l a t i o n s ,  

will  p r i m a r i l y  e n g a g e  t h e  r ight  h e m i s p h e r e .  A c c o r d i n g  t o  Wood ( 1 9 8 3 ) ,  

though

- I t  c o u ld  be  a r g u e d  tha t  t h e  Latera l  Eye M ovem ent  (LEM) t e c h n i q u e  
v i o l a t e s  th i s  c l a s s i f i c a t i o n  d e s i g n  as  it i s  a b e h a v i o r a l  m e a s u r e  e s s e n t i a l y  
re l y i n g  on t h e  s a m e  p r i n c i p l e s  a s  do th e  p h y s i o l o g i c a l  a p p r o a c h e s .  If 
h o w e v e r ,  we  can a c c e p t  LEMs as  an i n d i r e c t  m e a s u r e  of c e r e b r a l  
a c t iv a t io n  ( s e e  K in s b o u r n e ,  19 7 2 )  the n th is  s c h e m e  r e m a i n s  j u s t i f i a b l e .
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L a t e r a l i t y  of  func t ion  Is p r o b a b l y  a m e a n i n g l e s s  c o n c e p t  
u n l e s s  t h e r e  is s o m e  g e o g r a p h i c a l l y  l o c a l i z e d  c o n c e n t r a t i o n  
of a c t i v i t y  in one  of  the  two h e m i s p h e r e s .  T h u s ,  in m o s t  c a s e s ,  
l a t e r a l i z a t i o n  of  func t io n  a l s o  i m p l i e s  s o m e  i n t r a h e m l s p h e r l c
l o c a l i z a t i o n  ( p .  3 8 8 ) .

Tu cke r  ( 1 9 8 4 )  h as  m ade  a s i m i l a r  point s t r e s s i n g  that  ’ a n t e r i o r - p o s t e r i o r  

d i f f e r e n c e s  can no l o n g e r  be  i g n o r e d  and may be  c r u c i a l  to  un d ers tan d in g  

h e m i s p h e r i c  s p e c i a l i z a t i o n  i t s e l f  ( p .  2 2 9 ) . ’

The c e n t r a l  s u l c u s  is the  f e a t u r e  m o s t  c o m m o n l y  u s e d  to  d ivide  the  

bi ain a lo ng  an a n t e r i o r - p o s t e r i o r  d i m e n s i o n .  A s  wil l  be  r e v i e w e d  in the  

s e c t i o n s  that  f o l l o w ,  t h e r e  is  c o n s i d e r a b l e  e v i d e n c e  that  many co g n i t iv e  

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

(D a v id so n  et  a l ,  1979a; F u r s t ,  1976; O r n s t e ln  e t  a l ,  19 8 0 )  w h i l e  e m ot io n al  

e x p e r i e n c e  o c c u p i e s  the  a n t e r i o r  fr o n ta l  z o n e s  ( A h e r n  and S c h w a r t z ,

1985; B ennet t  et  a l ,  1981; D av id so n ,  1984a; Davidso n and F o x ,  1982 ,  

Davidson et  a l ,  1979b; M e y e r s  and S m it h ,  1986; Robinson and B e n s o n ,  1981;  

Robinson et  a l ,  1984; S c h a f f e r  et  a l ,  1983; T u ck er  e t  a l ,  1981 but s e e  

Tuc ker  and D a w so n ,  19 84 .  S e e  a l s o  F l o r - H e n r y ,  1 9 7 9 . )  T h e r e  Is a l s o  

e v i d e n c e ,  both p h y s i o l o g i c a l  and b e h a v i o r a l  ( s e e  D a v id so n ,  1 9 8 4 a )  that  

•changes in fr o n ta l  a c t iv i t y  a r e  a s s o c i a t e d  with c h a n g e s  in i p s l l a t e r i a l  and 

c o n t r a l a t e r a l  p o s t e r i o r  a c t i v i t y .  This to o  wil l  be  e x p l o r e d  in g r e a t e r  

d e t a i l .

Cogni t ive  P r o c e s s i n g :  The Left H e m s l o h e r e

Lang uag e  A q u a r t e r  of a c e n t u r y  ago  H ec ae n  ( 1 9 6 2 )  s t a t e d  ' . .  . i t  

is I m p o s s i b l e  to  q u e s t i o n  th e  fac t  that  th e  r e g i o n  of l a n g u a g e  is s i t u a t e d  in 

the  l e f t  h e m i s p h e r e . . . ( p .  2 1 7 ) . ’ S i n c e  le f t  h e m i s p h e r e  d o m in a n c e  for  

l a n g u a g e  i s  the  m o s t  s t r o n g l y  s u p p o r t e d  o b s e r v a t i o n  in t h e  f i e l d  of
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■"“ r a f r 3 1 a s y m m e t r y  ( s e e  B r y d e n ,  1982; B e n s o n ,  1985; B r a d s h a w  and 

Ne^t1 <»*.on,  1987 )  let  us co n t in u e  to  w h e r e ,  within th e  le ft  h e m i s p h e r e ,  th e  

' - i n c u s  ’ a^guage  p r o c e s s e s  o c c u r .

Stu di es  of b r a i n - d a m a g e d  indi v id ual s  ha ve  r e s u l t e d  in the  ident i ­

f i ca t io n  of at l e a s t  nine d i f f e r e n t  aphastc  s y n d r o m e s  ea ch c h a r a c t e r i z e d  

by s p e c f i c  d y s fu nc t io ns  and ea c h  invo lv ing  d i f f e r e n t  brain  r e g i o n s .  

( B e n s o n ,  ' 9 8 5 1 .  Al t hou gh  it i s  c e r t a i n l y  an o v e r s i m l p l l c a t l o n  ( B e n s o n ,  

1985 '  it may be he lpf ul  to  c a t e g o r i z e  l a n g u a g e  fu n c t io n s  as "e xp ress iv e"  

or " r e c e p t i v e ,"  the  f o r m e r  r e f e r r i n g  to the  prod uc t io n  or output s id e  of 

l a n g u a g e  and th e  l a t t e r  to  the c o m p r e h e n s i o n  or input s i d e .  As  we  move  

a l o n g  the  an te r io r  to p o s t e r i o r  a x i s ,  the  a s s o c i a t e d  la n g u a g e  p r o c e s s e s  

c n r r e c p o n r i m g i y  chift f r o m  t h o s e  Involv ed  with output ( e . g .  a r t i c u l a t i o n )  

to t h o s e  c o n c e r n e d  with Input ( e . g .  c o m p r e h e n s i o n ) .  For  e x a m p l e ,  

d a m a g e  to the  m o s t  a n t e r i o r l y  l o c a t e d  r e g io n  i m p l i c a t e d  in l a n g u a g e ,  

which is s i t u a t e d  i m m e d i a t e l y  in front  of  Br oc a' s  a r e a  in th e  p o s t e r i o r  

in fe r io r  fr o n ta l  lo b e  p r o d u c e s  t r a n s c o r t l c a l  m o to r  a p h a s i a .  This is 

c h a r a c t e r i z e d  by a r e d u c t io n  1n th e  qu a l i t y  and quant i ty  of  s p o n t a n e o u s  

s p e e c h  and w r i t in g .  C o m p r e h e n s i o n  of l a n g u a g e ,  w h e t h e r  s p o k e n  or  

w r it t e n  r e m a i n s  Intact (R ub ens  and K e r t e s z ,  1985; s e e  a l s o  Ojemann and 

W h it a k e r ,  1 9 7 8 ) .  The o p p o s i t e  p a t t e r n ,  both b e h a v l o r a l l y  and 

a n a t o m i c a l l y ,  is s e e n  in t r a n s c o r t l c a l  s e n s o r y  a ph as ia  which a c c o m p a n i e s  

d a m a g e  to the  m o s t  p o s t e r i o r  a s p e c t  of th e  brain  in th e  t e m p e r o - o c c l p l t a l  

a r e a s  (Rube ns  and K e r t e s z ,  1 9 8 5 ) .  H ere ,  c o m p r e h e n s i o n  of sp o k e n  or  

w r it t e n  m a t e r i a '  is  s e v e r e l y  i m p a i r e d  a l thou gh t h e  pat ient  Is c o m p l e t e l y  

f l u e n t .  What th e  p a t i e n t s  s a y s  h o w e v e r  Is u n r e l a t e d  to  th e  topic  at hand.
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a s  for  the  a r e a s  in b e tw e e n  t h e s e  two z o n e s ,  v i r t u a l l y  a l l  h a v e  been  

i m p l i c a t e d  m s o m e  a s p e c t  of la n g u a g e  funct ioning ( s e e  B e n s o n ,  1985;  

and Albert, 1978).

A n oth er  a pp roa ch to  th e  s tu d y  of b r a i n - b e h a v i o r  r e l a t i o n s h i p s  

c a l ' e d  s t i m u l a t i o n  mapping i n v o l v e s  e l e c t r i c a l  s t im u la t io n  of v a r i o u s  s i t e s  

a ^ a k e  p a t ie n t s  un de rgo in g  brain s u r g e r y ,  in th is  p r o c e d u r e ,  sh or t  

b u r s t s  of e l e c t r i c a l  c u r r e n t  a r e  appl ied  to v a r i o u s  c o r t i c a l  a r e a s  whi l e  

the  pat ient  is e n g a g e d  in a t a s k .  P e r f o r m a n c e  during s t i m u l a t i o n  is  

c o m p a r e d  to  p e r f o r m a n c e  without s t i m u l a t i o n .  A major  a d v a n ta g e  of this  

t e c h n iq u e  is that  it a l l o w s  much m o r e  s p e c i f i c  s p a t ia l  and t e m p o r a l  

l o c a l i z a t i o n  than d o e s  any o t h e r  ( F r i e d  e t a l ,  1 9 8 2 ) .

Ojemann and W hi ta ke r  ( 1 9 7 8 )  u s e d  th is  m eth od  t o  s t u d y  right  

h e m i s p h e r e  func t ioning  in two p a t i e n t s  and le f t  h e m i s p h e r e  funct ioning  in 

nine p a t ie n t s  as  t h e y  p e r f o r m e d  a naming t a s k .  The  s u b j e c t s  w e r e  sho wn a

drawing of a c o m m o n  objec t  with a s e n t e n c e  l ike "This is a ____ ' or  "Here

is a  ‘ pr in ted  on the p a g e .  The s u b j e c t s  had to  r e a d  th e  s e n t e n c e  and

c o m p l e t e  it with the a p p r o p r i a t e  w o r d .

A n a l y s i s  of th e  data r e v e a l e d  that  t h e  amou nt  of c o r t e x  i n v o l v e d  in 

la n g u a g e  in any one  pat ient  m a y  be  m o r e  e x t e n s i v e  than p r e v i o u s l y  

b e l i e v e d ,  i n t e r e s t i n g l y ,  t h o s e  r e g i o n s  found to  be  i n v o l v e d  which w e r e  

o u t s i d e  of the  " c la ss ic a l"  la n g u a g e  z o n e  t e n d e d  to  r e a c h  p o s t e r i o r l y  

roward t h e  p a r i e t a l  l o b e .  "On th e  o t h e r  hand ,  in our  p a t ie n t s  the  la n g u a g e  

ar ea  s e l d o m  e x t e n d e d  as far  a n t e r i o r l y  into th e  t e m p o r a l  l o b e . . . a s  

P e n f i e ’d and R o b er ts  ( ' 9 5 9 ,  In Ojemann and W h i t a k e r ,  19 7 8 )  indicated*  

(O jemann  and W h it a k e r ,  1978 ,  p.  2 4 8 ) .



Ojemann and W hi take r  a l s o  o b s e r v e d  c o n s i d e r a b l e  v a r i a b i l i t y  

b e t w e e n  s u b j e c t s  with m a r k e d  l o c a l i z a t i o n  within s u b j e c t s .  That i s ,  a s i t e  

a» wmrn s t i m u l a t i o n  d is r u p t e d  p e r f o r m a n c e  on e v e r y  tr i a l  in one  su bj ec t  

might h a v e  b e e n  t o t a l l y  un im p aired  by s t i m u l a t i o n  in a n o t h e r .  F u t h e r -  

m o r o ,  s t i m u l a t i o n  at one  s i t e  might  r e s u l t  in 100X e r r o r  whi le  s t i m u l a t i o n  

i n  rm aw ay  w a s  without  e f f e c t .  When the  l a n g a u g e  a r e a  maps  of al l  the  

p a t i e n t s  w e r e  s u p e r i m p o s e d ,  o nl y  one  s i t e  was  found w h e r e  s t i m u l a t i o n  

d is r u p t e d  p e r f o r m a n c e  in all  s u b j e c t s :  a n a r r o w  band in the  p o s t e r i o r  

in f e r i o r  frnnt.ai lobe  right 'n front  of  the  c e n t r a l  f i s s u r e .  The i n v e s t i ­

g a t o r s  b e l i e v e  though that th is  im p a ir m e n t  w a s  due to  i n t e r f e r e n c e  in the  

a r t i c u l a t i o n  r a t h e r  than c o m p r e h e n s i o n  a s p e c t  of s p e e c h .

us in g  t h e  s a m e  e l e c t r i c a l  s t i m u l a t i o n  mapping t e c h n i q u e  with a 

m o r *  d e t a i l e d  s c o r i n g  s y s t e m ,  M ant eer  ( 1 9 8 3 a )  and Ojemann ( 1 9 8 3 )  

a n a l y z e d  a r t i c u l a t o r y ,  s e m a n t i c  and g r a m m a t i c a l  l a n g u a g e  fun c t io ns  in 

t h r e e  f y p e s  of t a s k s :  a fac ia l  m i m i c r y  t a s k ,  a p h o n e m e  Indent i f lcat lon  task  

and a ta s k  that  c o n s i s t e d  of o b j e c t - n a m i n g ,  s e n t e n c e - r e a d i n g  and s h o r t ­

t e r m  m e m o r y .  G e n e r a l l y  s p e a k i n g ,  both s e t s  of  data c o n f i r m e d  the  

e a r i ' e r  f indings  of Ojemann and W hi ta ke r  ( 1 9 7 8 ) .  Al t ho ug h th e  la n g u a g e  

area  was  found to  be  f a i r l y  uni form  a c r o s s  p a t ie n t s  o v e r a l l ,  c o n s i d e r a b l e  

v a r i a b l i t y  b e t w e e n  s u b j e c t s  with d i s c r e t e  l o c a l i z a t i o n  within s u b j e c t s  was  

o b s e r v e d ,  in ot h e r  w o r d s ,  s t i m u l a t i o n  at one  s i t e  m ay  h a v e  a f f e c t e d  

c e r t a i n  a s p e c t s  of t h e  t a s k ,  for  e x a m p l e ,  g r a m m a r  but not a r t i c u l a t i o n .  

The fun ct io n  a f f e c t e d  at that s i t e ,  h o w e v e r ,  c o u ld  be d i f f e r e n t  In d i f f e r e n t  

p a t ' e n t s .  When all  o '  th e  s t i m u l a t i o n  mapping data i s  c o n s i d e r e d  

t o g e t h e r ,  a p i c t u r e  s o m e w h a t  d i f f e r e n t  f r o m ,  but c o n s i s t e n t  with the
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c l a s s i c a l  a n t e r i o r - p o s t e r i o r  d i s t in c t io n  d e r i v e d  f rom  aph as ia  s t u d i e s  

■^merges.  A c c o r d i n g  to  M ant eer  ( 1 983a; s e e  a l s o  O jemann ,  1 9 8 3 ) ,

1 =>"g a u g e  fu n c t io n s  s e e m  to be a r r a n g e d  c o e n c e n t r l c a l l y  around the  l a t e r a l  

f I s s U r e .

A s m a l l  p o s t e r i o r  i n f e r i o r  fr o n ta l  r e g io n  just  a n t e r i o r  to  
m o to r  f a r e  c o r t e x  a p p e a r s  t o  be c r i t i c a l  to v o l u n t a r y  oral  
m otor  r e s p o n s e s .  Sur roun di ng  this  a r e a  a n t e r i o r l y ,  
p o s t e r i o r l y ,  and i n t e r i o r l y  in t h e  p e r i S y l v i a n  c o r t e x  of 
r r o n t a l ,  t e m p o r a l ,  and Darieta)  l o b e s  is  a b r o a d  r e g io n  
with s i t e s  im p o r ta n t  to th e  s e q u e n c i n g  of oral  m o v e m e n t  
and t h e  de co di ng  of s p e e c h  s o u n d s  as w e l l  as  to  a c c u r a t e  
a r t i c u l a t o r y  s e l e c t i o n  and p r o d u c t i o n . . . S p e c i f i c  f e a t u r e s  of 
l i ng ui s t ic  u s a g e  su ch as  naming and t h e  g e n e r a t i o n  and u s e  of 
g r a m m a t i c  and s e m a n t i c  s t r u c t u r e s  a l s o  a p p e a r s  to  ha ve  
l o c a l i z e d  r e p r e s e n t a t i o n .  T h e s e  l i n g u is t ic  fu n c t io n s  al l  have  
s o m e  p e r i S y l v i a n  r e p r e s e n t a t i o n  w h e r e  t h e y  o f t en  o v e r l a p  with 
e a c h o t n e r . . . F u r t h e r  aw ay  f r o m  th e  p e r i S y l v i a n  c o r t e x  in all  
t h r o e  l o b e s ,  s i t e s  s p e c i f i c  to  g r a m m a t i c a l  a c c u r a c y ,  to  
s e m a n t i c  a p p r o p r i a t e n e s s ,  or t o  naming a r e  id ent i f ied  
( pp  1 7 5 - 1 7 6 ) .

A r i t h m e t i c a l  p r o c e s s i n g  ’A c a l c u l i a '  i s  a g e n e r a l  t e r m  that  has  

b e e n  u s e d  to d e s c r i b e  s e v e r a l  t y p e s  of  c a l c u l a t i o n  i m p a i r m e n t .  In o r d e r  

to  b e t t e r  u n d e r s t a n d  the  v a r i e t y  of d i s t u r b a n c e s  c o m p r i s i n g  th is  d i s o r d e r ,  

Hecaen ( 1 9 6 2 )  r e c o m m e n d e d  t h e  f o l l o w in g  c a t e g o r i z a t i o n  which r e c e n t  

w o r k e r s  ( s e e  for  e x a m p l e  Levin and S p i e r s ,  1985; Stru b and Gesch wi nd ,  

19 83)  s t i l l  e m p l o y .

( 1 )  A c a l c u l i a  which r e s u l t s  f r o m  th e  in ab i l i ty  to  r e a d  or  w r i t e  

n u m b e r s  or  s y m b o l s  e . g .  or *+* d is t i n c t  f r o m  a l e x i a  or agraphia  for  

■words.

( 2 )  A c a l c u l i a  of t h e  sp a t ia l  t y p e  ( d y s c a l c u l i a )  in which th e  pat ient  

i s  u n ab le  to  c o m p l e t e  a r i t h m e t i c  t a s k s  b e c a u s e  of i n a p p r o p r i a t e  

p o s i t i o n i n g ,  s u c h  as  i m p r o p e r  a l i g n m e n t  of n u m b e r s  or r e v e r s a l  ( 1 5  v s
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s i  i o r i n v e r s i o n  (Q v s  6 ) of d i g i t s .  The bas ' c  p r i n c i p l e s  of  c a l c u l a t i o n ,  

h o w e v e r ,  r e m a in  i n t a c t .

{3  ? A n a r t t h m e t n c a ,  r e p r e s e n t i n g  th e  p u r e s t  fo r m  of a c a l c u l i a  

< Strub and G esch w in d ,  19 83 )  is s e e n  when the  pat ient  no l o n g e r  

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

»-> t r

E v id e n c e  f r o m  b r a m - d a m a g e d  po p u la t io n s  ( s e e  Levin and S p i e r s ,  

'985;  St ru b  and Ges hw in d,  ' 9 8 3 )  has  p r o v id e d  the  f o l l o w in g  l o c a l i z a t i o n  

da ta .  Spat ia l  a c a l c u ' i a ,  e s p e c i a l l y  when t h e r e  is  no ap ha s ic  d i s o r d e r  or  

g e n e r a l  i n t e l l e c t u a l  d i s t u r b a n c e ,  is m o r e  c o m m o n  and s e v e r e  with l e s i o n s  

o' the r ight  p a r ie t a l  r e g i o n .  A c a l c u l i a  a s s o c i a t e d  with a le x ia  an d /o r  

agraphia  'o r  n u m b e r s  >s found wi*h le f t  h e m i s p h e r e  d a m a g e ,  p a r t i c u l a r l y  

in the  p a r i e t a l  z o n e .  A n a r i t h m e t r i c a  may  be  a s s o c i a t e d  with right  

h e m i s p h e r e  l e s i o n s  but is far  m o r e  c o m m o n  with b i l a t e r a l  or u n i l a t e r a l  

' e f t  p o s t e r i o r  ' e s i o n s  ( s e e  a ' s o  W ar r in g to n  et  a l , ' 9 8 6 ) .  Left  h e m i s p h e r e  

d o m i n a n c e ,  p a r t i c u l a r l y  in the p o s t e r i o r  r e g i o n s  for  a r i t h m e t i c a l  

p r o c e s s i n g  r e c e i v e s  fu r t h e r  sup por t  f rom  s t u d i e s  of  n o r m a l  p o pu la t io ns  

( But ' er  and G l a s s , 1974; E a r l e ,  1985; P a p a n ic o la u  et  a l , 1983; Sh ep ar d  

and Ga'e ,  1 9 8 3 ) .

Cogni t ive  P r o c e s s i n g :  The Right H e m i s p h e r e

The f i r s t  d o c u m e n t e d  o b s e r v a t i o n s  of  i m p a i r e d  "spatial" p r o c e s s i n g  

and right  h e m i s p h e r e  d i s e a s e  a p p e a r e d  at about  t h e  s a m e  t i m e  that  Broca  

a s s e r t e d  th e  r e l a t i o n s h i p  b e t w e e n  the  le f t  h e m i s p h e r e  and la n g u a g e  

( Ouagl ino  and B o r e l l l ,  1867; J a c k s o n ,  1876 both c i t ed  in B e n to n ,  1 9 8 5 ) .  

Si n c e  t h e n  s e v e r a l  d is t in c t  m a n i f e s t a t i o n s  of s p a t ia l  d i s a b i l i t y  ha ve  been
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r e p o r t e d  and found to be ( I ) ind ep en de nt  of  s i m p l e  p e r c e p t u a l  d i s o r d e r s ,  

e . g .  c o l o r - b l i n d n e s s ,  h e m t a n o p ia ,  e t c .  and ( 2 ) s e p a r a b l e ,  both 

f i .mrt innaUy and a n a t o m i c a l l y  f r o m  one  a n o t h e r .  The t y p e s  of d e f i c i t s  

a s s o c i a t e d  with right  h e m i s p h e r e  d a m a g e  h a v e  b e e n  c l a s s i f i e d  Into t h r e e  

major  c a t e g o r i e s :  v i s u o p e r c e p t u a l , v l s u o s p a t l a l , and v l s u o c o n s t r u c t l v e .  

Benton f 19 85 ,  p.  153; s e e  a l s o  Meier  and T h o m p s o n ,  1 9 8 3 ) )  has p rovi d ed  

a s u m m a r y  of th e  s p e c i f i c  kinds of  d i s o r d e r  c h a r a c t e r i s t i c  to each:

I. v i s u o p e r c e p t u a l
A .  Visual  ob le c t  a g n o s ia
B. D e f e c t i v e  v i s u a l  a n a l y s i s  and s y n t h e s i s
f .  Imp ai rm ent  tn f a c ia l  r e c o g n i t i o n

1 . f a c ia l  a g n o s i a  ( p r o s o p a g n o s i a )
2 . d e f e c t i v e  d i s c r i m i n a t i o n  of u n fa m i l ia r  f a c e s

D. im p a ir m e n t  in c o l o r  r e c o g n i t i o n

II. Vtsuos pat ia l
A .  D e f e c t i v e  l o c a l i z a t i o n  of  poin ts  in s p a c e
B. D e f e c t i v e  j u d g e m e n t  of d i r e c t i o n  and d i s t a n c e
C. D e f e c t i v e  t o p o g r a p h i c a l  o r ie n t a t io n
D. U ni la te ra l  v i s u a l  n e g l e c t

i l l .  V i s u o c o n s t r u c t i v e
A .  D e f e c t i v e  a s s e m b l i n g  p e r f o r m a n c e
B. D e f e c t i v e  g r a p h o m o t o r  p e r f o r m a n c e

P h y s i o l o g i c a l  and b e h a v i o r a l  s t u d i e s  of  n o r m a l  p o p u la t io n s  ( s e e  B r y d e n ,  

1932; B r a d s h a w  and N e t t l e t o n ,  19 83 )  ha v e  v e r i f i e d  right  h e m i s p h e r e  

s u p e r i o r i t y  In sp a t ia l  t a s k s .  P a r t l y  p e r h a p s  b e c a u s e  right  h e m i s p h e r e  

o r g a n i z a t i o n  of sp a t ia l  ab i i i tv  d o e s  not s e e m  to  c o n f o r m  to  the  r e l a t i v e l y  

o r d e r l y  p a t t e r n  o b s e r v e d  in t h e  le f t  h e m i s p h e r e  fo r  l a n g u a g e ,  a 

d i s c u s s i o n  of  e a c h  of t h e s e  p r o c e s s e s  with r e s p e c t  to  t h e i r  within  

h e m i s p h e r e  l o c a l i z a t i o n  i s  t o o  l a r g e  a tas k  t o  be  a c c o m p l i s h e d  h e r e .
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N e v e r t h e l e s s , a m o r e  d e t a i l e d  p r e s e n t a t i o n  of t h r e e  a b i l i t ie s  can be found  

tr, the  Method s e c t i o n  un de r  "Cognitive Tasks :  Right H e m i s p h e r e  

fm. .f . ipnai  P r o c e s s i n g

Whi le  t h e r e  s e e m s  to  be g e n e r a l  a g r e e m e n t  on the  i n t e r h e m i s p h e r i c  

o r g a n i z a t i o n  of c o g n i t i v e  p r o c e s s e s ,  the  l a t e r a l i z a t i o n  of e m o t io n  is one  of 

t h e m o s t  d e b a t e d  i s s u e s  >n th e  f i e l d  t o d a y .  The two dominant  v i e w s  a r e  

e s s e n t i a l l y  as  f o l l o w s :

())  All  e m o t i o n a l  p r o c e s s e s , i r r e s p e c t i v e  of v a l e n c e ,  are  

l a t e r a l l z e d  to  t h e  right  h e m i s p h e r e .

< 2 )  P o s i t i v e  e m o t i o n s  a r e  l a t e r a l i z e d  to o n e ,  n e g a t i v e  e m o t i o n s  to  

the  o t h e r  h e m i s p h e r e .

Both p o s i t i o n s  ha v e  r e c e i v e d  su p p o r t  f r o m  c l i n i c a l  and n o r m a l  po pu la t io ns  

and it >s not y e t  p o s s i b l e  to  s t a t e  which of th e  tw o is th e  m o r e  a c c u r a t e  

r e p r e s e n t a t i o n .  N e v e r t h e l e s s ,  t h e r e  is  one  f a c t o r  which m a y  p r o v e  to be  

i m po r tant  in d i s c r i m i n a t i n g  b e t w e e n  t h e s e  a l t e r n a t i v e  m o d e l s .  The 

s t u d i e s  s u p p o r t in g  th e  f i r s t  a r e  t y p i c a l l y  b a s e d  on th e  s u b je c t ' s  ab i l i ty  to  

p e r c e i v e  or  e x p r e s s  an e m o t i o n .  T h e r e  i s  no m e a s u r e  of t h e  su bj ec t  s 

<*mofonal  s t a t e  nor  is any mani pul at ion  e m p l o y e d  to  c r e a t e  an e m o t i o n .

The data b e a r in g  on th e  s e c o n d  t h e o r y  m o r e  o f t e n  c o m e  f r o m  s u b j e c t s  who  

a re  e x p e r i e n c i n g  t h e  e m o t i o n  at t h e  t i m e  of t e s t i n g .  Inde ed,  Hirchman  

and S a f e r  ( 1 9 8 2 ) ,  R e u t e r - L o r e n z  e t  al ( 1 9 8 3 )  and Davidso n ( 1984 a,

19 84b )  ha ve  q u e s t i o n e d  w h e t h e r  th e  p e r c e p t i o n  of an e m o t i o n  i n v o l v e s  the  

s a m e  p r o c e s s e s  as  d o e s  t h e  e x p e r i e n c e  of It ( s e e  a l s o  S i l b e r m a n  and 

W e m g a r t n e r ,  1 9 8 6 ) .  Davidson et  al ( 1 9 8 7 )  a s k e d  s u b j e c t s  t o  r a t e  how 

i n t e n s e l y  a f a c e  ap p e a r in g  in the  l e f t  or r ight  v i s u a l  f i e l d  e x p r e s s e d  an
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em o t io n  and how i n t e n s e l y  that  fac ia l  e x p r e s s i o n  e v o k e d  e m o t io n  in 

' h e r n s e i v e s .  Visual  f i e ld  e f f e c t s  w e r e  found o n l y  for  t h e  s e c o n d  r at in g .  

S'.Jt'!e*. t ? r ated t h e m s e l v e s  as happie r  in r e s p o n s e  to  s im u l l  p r e s e n t e d  m 

fhe  right  v i s u a l  f i e ld  and s a d d e r  In r e s p o n s e  to that s a m e  s t im ul i  

app ear in g  m th e  lef t  v i s u a l  f i e ld  . The r e p o r t s  o f f e r e d  by  P o s s  ( R o s s ,

'9*?;  ° o s s  and M e s u la n ,  1979; R o ss  and Rush,  19 91)  s u g g e s t  fu r t h e r  that  

the  e x p r e s s i o n  of e m o t io n  is a l s o  d i s t i nc t  f r o m  the  e x p e r i e n c e  of  It ( s e e  

a l s o  Ladavas  et a l ,  1994 ,  p.  4 9 3 ) .  With th is  Is mind,  le t  us  c o m p a r e  

c o m e  of the  I ' t e r a t u r e  r e ' e v a n t  to  t h e s e  p e r s p e c t i v e s .

Model l: 4 ii a f f e c t i v e  p r o c e s s e s  a r e  l a t e r a l l z e d  to th e  right  h e m i s p h e r e ,  

r i i n i c a l  Popu la t ions

0 orod  et a' e x a m i n e d  th e  v a r i o u s  w a y s  in which l e f t  and right  brain  

d a m a g e d  s u b j e c t s  e x p r e s s e d  e m o t i o n  ( 1 9 8 5 )  and t h e ir  p e r c e p t i o n  and 

e x p r e s s i o n  of fac ia l  e m o t io n  ( 1 9 8 6 ) .  In th e  e a r l i e r  s t u d y ,  s u b j e c t s  w e r e  

r a te d  on the  e x t e n t  to  which t h e y  u s e d  s p e e c h ,  fac ia l  e x p r e s s i o n ,  and 

intonat ion as  w e l l  as on the  a p p r o p r i a t n e s s  of  t h e ir  r e s p o n s e  to  

e m o t i o n a l l y  e v o c a t i v e  s l i d e s .  A n a l y s e s  in di ca ted  that  s p e e c h  was  the  

m o st  f r e q u e n t l y  u s e d  chann el  of c o m m u n i c a t i o n  am on g al l  g r o u p s ,  in the  

l e f t  h e m i s p h e r e  g r o u p ,  al l  t h r e e  m o d e s  of  c o m m u n i c a t i o n  w e r e  e q u a l l y  

u s e d  to  c o n v e y  e m o t i o n .  The r ight  brain d a m a g e d  g r o u p  on th e  ot h e r  hand  

us e d  s p e e c h  s i g n i f i c a n t l y  m o r e  than int onat ion  or  fac ia l  e x p r e s s i o n .  A s  

we wil l  s e e  s h o r t l y  though the  a b s e n c e  of into nat ion  s h o u l d  not be  ta k en  to  

m d ic a te  a lack of a f f e c t i v e  e x p e r i e n c e .

in the  s e c o n d  s t u d y  (B o r o d  et  a l ,  19 9 6 )  s u b j e c t s  w e r e  v i d e o t a p e d  as  

t h e y  d i s p l a y e d  s p o n t a n e o u s  or  p o s e d  p o s i t i v e  and n e g a t i v e  f a c ia l  e m o t i o n .
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S p o n t a n e o u s  e x p r e s s i o n  was  r e c o r d e d  as  th e  s u b j e c t s  lo ok ed at the  

e m o t i o n a l l y  e v o c a t i v e  s l i d e s .  P o s e d  e x p r e s s i o n s  w e r e  p r o d u c e d  by asking  

too  s u b j e c t s  r_o e x p r e s s  a p a r t i c u l a r  e m o t i o n  or  to im it a te  th e  fac ia l  

o v p r e s s ' o n  s^own by a m o d e l .  P e r c e p t i o n  of  fa c ia l  e m o t io n  w a s  t e s t e d  by 

h a v m g  t h e  s u b j e c t s  ind ic at e  what e m o t i o n  t h e  c h a r a c t e r s  In th e  s l i d e s  

w<»re experiencing.

A n a l y s i s  of e x p r e s s i o n  a c c u r a c y  as r a t e d  by tw o  Judges r e v e a l e d  

the  right brain  d a m a g e d  s u b j e c t s  as  s i g n i f i c a n t l y  l e s s  a c c u r a t e  than le f t  

Pram  d a m a g e d  s u b j e c t s  or  c o n t r o l s  in the  s p o n t a n e o u s  e x p r e s s i o n  of 

n e g a t i v e  and p o s i t i v e  e m o t i o n s .  They w e r e  a l s o  l e s s  a c c u r a t e  than the  

o th e r  g r o u p s  in pos in g  p o s i t i v e  e m o t i o n .  C o m p a red  to  c o n t r o l s ,  both 

c l i n i c a l  g r o u p s  w e r e  e q u a l l y  im p a i r e d  in t h e i r  abi l i t y  to  p o s e  a n e g a t i v e  

e x p r e s s i o n .

A lt ho ug h the  r ight  brain  d a m a g e d  s u b j e c t s  m a y  ha ve  had s p e c i a l  

p r o b l e m s  e x p r e s s i n g  p o s i t i v e  e m o t i o n s ,  t h e y  did not s e e m  t o  ha ve  any  

d i f f i c u l ty  in p e r c e i v i n g  t h e m .  T h e s e  p a t i e n t s  h o w e v e r  can n e i t h e r  

e x p r e s s  nor  p e r c e i v e  n e g a t i v e  e m o t i o n .  Left brain  d a m a g e d  s u b j e c t s  

si-mv/ed s o m e w h a t  of  an o p p o s i t e  p a t t e r n .  Th ey r e c e i v e d  th e  l o w e s t  s c o r e s  

of th e  t h r e e  g r o u p s  on p o s e d  n e g a t i v e  and p e r f o r m e d  s l i g h t l y  l e s s  

a c c u r a t e l y  than th e  right  brain  d a m a g e d  g r o u p  on p e r c e i v e d  p o s i t i v e .  3

That the  right  bra in  d a m a g e d  g r o u p  d e m o n s t r a t e d  m o r e  ‘p a r a m o t l a s  

( i . e .  a par t  of  th e  tot a l  f a c ia l  e x p r e s s i o n  w a s  i n a c c u r a t e ) , u n r e c o g n i z -

- C o r r e l a t i o n s  b e t w e e n  e x p r e s s i o n  and p e r c e p t i o n  a c c u r a c y  s c o r e s  
b e t w e e n  g r o u p s  and e m o t i o n a l  v a l e n c e  did not r e v e a l  any s ig n i f ic a n t  
p a t t e r n s .  That th e  p e r c e p t i o n  of e m o t i o n  i s  in de pe nd ent  of t h e  abi l i t y  to  
e x p r e s s  e m o t i o n  r e c e i v e s  f u r t h e r  s u p p o r t  f r o m  R o ss  ( 1 9 8 3 ;  R o ss  and 
Rush,  i Qf t i ).



iib'e f a c ia l  e x p r e s s i o n ,  fac ia l  gro p in g  ( i . e .  a d i s o r g a n i z e d  p e r f o r m a n c e  

■•'f m u 't ip le  f a c ia l  m o v e m e n t s  wi thout  pr o d u ct io n  of  any one  s p e c i f i c  or  

ro,: ^gnr’ apt© c o n f i g u r a t i o n )  ( p .  176)" s u g g e s t s  that a m o t o r  Im pai rm ent  

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

if we  look at just  th e  p e r c e p t i o n  d a ta ,  i m p a i r m e n t s  a r e  found am ong  right  

br^in d a m a g e d  s u b j e c t s  for  n e g a t i v e  but not p o s i t i v e  e m o t i o n s  and In the  

le ft  brai n  d a m a g e d  s u b j e c t s  s o m e w h a t  for  p o s i t i v e  but not for  n e g a t i v e  

e m o t i o n s .

A n oth er  g r o u p  of f indings  s o m e t i m e s  c i t ed  in s u p p o r t  of right  

h e m i s p h e r e  l a t e r a l i z a t i o n  of a l l  a f f e c t i v e  p r o c e s s e s  ( s e e  fo r  e x a m p l e  

B r y d e n ,  1982; L ev y ,  19 8?)  is the  e m o t i o n a l  a p r o s o d i a  c o m m o n l y  s e e n  in 

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

P r o s o d y ,  or t h e  “melody" of s p e e c h  h as  be e n  div ided into fou r  t y p e s  

(M o n r a d -K r o h n ,  c i t e d  in R o s s ,  1 9 8 3 ) .  In tr in s i c  p r o s o d y  r e f e r s  t o  the  

r i s i n g  and fa l l i n g  i n f l e c t i o n s  of v o i c e  that  c o n v e y  g r a m m a t i c a l  Informat ion  

such  as  th e  upwa rd i n f l e c t i o n  at t h e  end of a q u e s t i o n .  I n t e l l e c t u a l  

p r o s o d y  d e n o t e s  v a r i a t i o n s  in the  s t r e s s  put on on e  w o r d  or  a n o th er  which  

c h a n g e s  the  im p l i c a t i o n  of th e  s t a t e m e n t ,  e . g .  HE is  c l e v e r  v e r s u s  He IS 

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

- p e e c h .  Em ot ional  p r o s o d y  r e p r e s e n t s  t h e  way  in which f e e l i n g s  a r e  

r o n v e y e d  >n s p o k e n  l a n g u a g e .

i n t e r e s t i n g l y ,  th e  i n v e s t i g a t o r s  r e p o r t i n g  on r ight  br a in  d a m a g e  and 

e m o t i o n a l  a p r o s o d i a  ( R o s s ,  1983; R os s  and Rush,  1981; R o ss  a n d M e s u l a m ,  

!97 9; Tu cke r  e t  a l , 19 77 )  do not a t t r ib u te  t h e  f l a t  c o m m u n i a t i o n  of  th e ir



r'jtijects to d e f i c i t s  m e m o t i o n a l  e x p e r i e n c e  p er  s e  but r a t h e r  to the  

^af ’ents'  inabi l i ty  to e x p r e s s  a f f e c t .

m d e s c r i b i n g  two right  brain  d a m a g e d  a p r o so d tc  p a t i e n t s ,  Ros s  and 

Mes u lu m  ( 1 9 7 9 )  s t r e s s  "We s t r o n g l y  e m p h a s i z e  that  n e i t h e r  of  our  

pa t ients '  < o u t w a r d )  a f f e c t i v e  d e m e a n o r  t r u l y  r e f l e c t e d  ( I n w a r d )  e m ot i on al  

s t a t e  f p.  ’ 4 8 ) . ’ Both p a t ie n t s  c l a i m e d  that  t h e y  w e r e  f u l l y  a b le  to  

e x p e r i e n c e  e m o t i o n  and in at l e a s t  one  ( n o  data w a s  r e p o r t e d  for  the  

s e c o n d ) ,  th e  abi l i ty  to  p e r c e i v e  e m o t i o n s  in o t h e r s  was  l i k e w i s e  

u n im p a ir e d .

In a n o th er  r e p o r t ,  R os s  ( 1 9 8 3 )  d e s c r i b e d  s e v e r a l  c a s e s  in which the  

e x p r e s s i o n  of e m o t i o n  w a s  a b s e n t  but th e  a b i l i t y  to c o m p r e h e n d  and 

e y p e n e n o e  e m o t i o n  r e m a i n e d  i n t a c t .  In f a c t ,  one  of th e  p a t i e n t s  "be came  

s u i c i d a l l y  d e p r e s s e d  during his i l l n e s s  ( e v e n  t h o u g h )  he  n e v e r  d i s p l a y e d  a 

d e p r e s s i v e  a f f e c t  ( p .  5 0 2 ) . "

•t m a y  a l s o  be point ed  out that  a p r o s o d i a  g e n e r a l l y  a c c o m p a n i e s  

d a m a g e  to th e  m o r e  p o s t e r i o r  brain  r e g i o n s  (H ei lm an  et  a l ,  1975; T u c k e r ,  

>977; R o s s ,  1 9 8 3 ) .  R o s s  ( 1 9 8 3 )  h as  p r o v i d e d  e v i d e n c e  that  p r o s o d y  is 

o r g a n i z e d  in t h e  r ight  h e m i s p h e r e  in much t h e  s a m e  way tha t  "content" 

ab i l i t i e s  a r e  d i s t r i b u t e d  in t h e  l e f t .  A s  a l r e a d y  m e n t i o n e d ,  em o t io n a l  

e x p e r i e n c e  is  b e l i e v e d  t o  i n v o l v e  th e  m o r e  a n t e r i o r  f r o n t a l  z o n e s . 4

4 lt is  i n t e r e s t i n g  that  th e  pat ient  d e s c r i b e d  by R o ss  ( 1 9 8 3 )  as  s u i c i d a l l y  
d e p r e s s e d  nad s u s t a i n e d  d a m a g e d  t o  th e  r ight  f r o n t a l  a r e a  w h e r e a s  among  
the  o t h e r  p a t i e n t s ,  th e  d a m a g e  w a s  m o r e  p o s t e r i o r l y  l o c a t e d .  It might  
a l s o  be  added tha t  Robinson and B e n s o n  ( 1 9 8 1 )  o b s e r v e d  g r e a t e r  
d e p r e s s i o n  In a p h a s i c  s u b j e c t s  w h o s e  l e s i o n s  w e r e  m o r e  a n t e r i o r l y  
l o c a t e d  e v e n  though t h e i r  d a m a g e  r e l a t e d  p r o b l e m s  w e r e  l e s s  s e v e r e  than  
werA t h o s e  in p a t i e n t s  w h o s e  l e s i o n s  e x t e n d e d  f u r t h e r  ba c k .



L a s t l y ,  w e r e  o nl y  the  right  h e m i s p h e r e  i n v o l v e d  in e m o t i o n ,  l e ft  

h e m i s p h e r e  d a m a g e  might  not be  e x p e c t e d  to p r o d u c e  any d e f i c i t s  in 

em o t 'o n a l  p e r c e p t i o n  or  e x p r e s s i o n .  In two s t u d i e s  Involv ing em o t io n a l  

r e c o g n i t i o n  (C ic o n e  et a l ,  1980; DeKosky et a l ,  1980)  le f t  brain  d a m a g e d  

s u b j e c t s ,  w hi le  not quite  as im p a ir e d  as the  right  brain d a m a g e d  g r o u p ,  

w e r e  n e v e r t h e l e s s  s i g n i f i c a n t l y  m o r e  Imp air ed than c o n t r o l s .

N o r m a ’ Pop u la t io n s

'n an o f t en  c i t ed  s t u d y ,  Sube ri  and McKeever  ( 1 9 7 ? )  a s k e d  f e m a l e  

s u b j e c t s  to  m e m o r i z e  e m o t i o n a l  ( h appy ,  sa d or  a n g r y )  or n o n e m o t io n a l  

' a c e s  and then to i n d ic a te  w h e t h e r  ea ch of the  v a r i o u s  f a c e s  t a c h i s t o -  

s c o p i c a l l y  p r e s e n t e d  to  th e  le f t  or  right  v i s u a l  f i e l d  wa s  a f a m i l i a r  f a c e  or  

a new o n e .  Their r e s u l t s  s h o w e d  a s i g n i f ic a n t  right  h e m i s p h e r e  s u p e r i o r ­

ity for  al l  s u b j e c t s  and fo r  a ll  e m o t i o n s  p a r t i c u l a r l y  am on g t h o s e  s u b j e c t s  

who had i n i t i a l l y  m e m o r i z e d  e m o t i o n a l  f a c e s .

S i m i l a r  f indings  w e r e  r e p o r t e d  by Ley and Bryden ( 1 9 7 9 ) .  T w e n t y -  

f i ve  c a r t o o n  f a c e s  c o m p r i s e d  of f iv e  d i f f e r e n t  m a l e s  e a c h  sho win g f iv e  

d if f e r e n t  e x p r e s s i o n s  ( v e r y  p o s i t i v e ,  m i l d l y  p o s i t i v e ,  n e u t r a l ,  m i ld ly  

n e g a t i v e  and v e r y  n e g a t i v e )  w e r e  t a c h i s t o s c o p i c a l l y  p r e s e n t e d  to  th e  le f t  

,r n g h f  ' / ' su al  f i e l d .  I m m e d i a t e l y  f o l l o w i n g ,  a s e c o n d  f a c e  was  p r e s e n t e d  

c e n t r a l l y .  The s u b j e c t ' s  ta s k  w a s  to judge  w h e t h e r  t h e  f i r s t  and s e c o n d  

' a c e s  w e r e  e ^ p r e s s s t n g  th e  s a m e  e m o t i o n  and w h e t h e r  t h e  tw o f a c e s  w e r e  

of the  s a m e  c h a r a c t e r .  A s t r o n g  le f t  v i s u a l  f i e l d  a d v a n t a g e  for  both 

p o s i t i v e  and n e g a t i v e  e x p r e s s i o n  was  o b s e r v e d  but o n l y  when  t h e y  w e r e  

e x t r e m e .  Mi ldly p o s i t i v e  and m i l d l y  n e g a t i v e  f a c e s  fa i l e d  t o  p r o d u c e  a 

>3 t e r a ) i 2 ed  e f f e c t .  F u r t h e r  s t a t i s t i c a l  a n a l y s e s  r e v e a l e d  that  r e c o g n i t i o n
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of fa c ia l  id en t i t y ,  a l thoug h a l s o  sh ow in g a l e f t  v i s u a l  f i e ld  a d v a n t a g e ,  was  

n e v e r t h e l e s s  ind ep en de nt  of fac ia l  e m o t io n  r e c o g n i t i o n . 5

ip 5 s e r i e s  of e x p e r i m e n t s  invol v in g  t a c h l s t o s c o p i c  r e c o g n i t io n  of 

f ac ia l  e m o t i o n  and id en t i t y ,  S t r a u s s  and M os cov l t ch  ( 1 9 8 1 )  r e p l i c a t e d  the  

e a r l i e r  f indings  of Ley and Bryde n ( 1 9 7 9 ) .  Male and f e m a l e  s u b j e c t s  had 

to in d ic a te  w h e t h e r  a pair  of  p h o to g r a p h e d  f a c e s  a p pe ar in g  in th e  le f t  or 

right  v i s u a l  f i e ld  w e r e  e x p r e s s i n g  th e  s a m e  e m o t io n  ( e x p .  1 ) or m atc he d  

m e m o t i o n  a t a r g e t  e m o t i o n a l  e x p r e s s i o n  s tu d ie d  pr ior  to t e s t i n g  ( e x p .

Th r e e  e m o t i o n s  w e r e  used:  h a p p i n e s s ,  s a d n e s s  and s u r p r i s e .

O v e r a l l  th e  r e s u l t s  s h o w e d  a g e n e r a l  l e f t  v i s u a l  f i e ld  s u p e r i o r i t y  for  

e m o t i o n a l  e x p r e s s s i o n  r e g a r d l e s s  of  th e  e m o t i o n  p r e s e n t e d ;  h o w e v e r ,  

s u e h  f a c t o r s  as the  s e x  of the  s u b j e c t ,  th e  s e x  of  the  m o d e l ,  the  

c o n d i t io n s  un der whic h th e  su b jec t  was  to  r e s p o n d ,  e t c .  i n f l u e n c e d  the  

m ag n it u d e  of th e  o b s e r v e d  1 a t e r a l l z e d  e f f e c t .  S in c e  th e  type  of em ot io n  

d'd not e n t e r  into any of t h e s e  c o m p a r i s o n s ,  f u r t h e r  d i s c u s s i o n  wil l  be 

o m i t t e d .

F u r t h e r  su p p o r t  for  the  not ion  that  al l  a f f e c t i v e  p r o c e s s e s  a re  

s e r v e d  by  th e  right  h e m i s p h e r e  ha s  b e e n  found in s t u d i e s  us in g  o th e r  

s t i m u l u s  m o d a l i t i e s .  S a f e r  and Le vent ha l  ( 1 9 7 7 ,  exp 1) p r e s e n t e d  two 3 

s e n t e n c e  p a s s a g e s  m o n a u r a l l y  to  th e  le f t  or  r ight  e a r s  of m a l e  and f e m a l e  

s u b j e c t s .  The two p a s s a g e s  v a r i e d  in th e  e m o t i o n a l i t y  of th e  c o n t e n t  and 

m th e  t o n e  of v o i c e  with which t h e  s e n t e n c e  w a s  r e a d .  In s o m e  c a s e s ,  the

^ Sim i la r  f indings  on t h e  i n d e p e n d e n c e  of  th e  p e r c e p t i o n  of f a c e s  pe r  s e  and 
t h e  p e r c e p t i o n  of  e m o t i o n a l  e x p r e s s i o n  ha ve  b e e n  p r o v i d e d  by  S t r a u s s  and 
M o s c o v i t c h  ( 1 9 8 1 ,  exp 2 )  us ing  t a c h i s t o s c o p l c  r e c o g n i t i o n  in no rm a l  
s u b j e c t s ,  f r o m  ma tchi ng  s t u d i e s  in br ai n  d a m a g e d  g r o u p s  (C ic o n e  e t  a l ,  
19 80)  and f r o m  e l e c t r i c a l  s t i m u l a t i o n  mapping In bra in  s u r g e r y  pa t ie nt s  
( M a n t e e r ,  1 9 8 3 b ) .
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e m o t i o n a l i t y  of t h e  v o i c e  was  a p p r o p r i a t e  to th e  c o n te n t  of th e  p a s s a g e ,  

e . g .  ‘when  th e  dark f r e i g h t e r  le f t  p o r t ,  th e  capta in  w a s  In a n a s t y  

m o o d . . .  ( p .  76)" d e l i v e r e d  in an a n g r y  v o i c e .  In th e  remain in g  

c o m b i n a t i o n s ,  t o n e  of v o i c e  and p a s s a g e  c o n t e n t  w e r e  m i s m a t c h e d .  The 

s u b j e c t s '  t as k  w a s  to in di cat e  w h e t h e r  t h e y  thought  th e  s e n t e n c e  wa s  

p o s i t i v e ,  n e g a t i v e  or  n e u t r a l .

As  p r e d i c t e d  by the  i n v e s t i g a t o r s ,  s u b j e c t s  who h e a r d  the  p a s s a g e  

m the  right  e a r  o f f e r e d  j u d g e m e n t s  b a s e d  on c o n te n t  w h i l e  t h o s e  s u b j e c t s  

who h e a r d  p a s s a g e s  m the  le f t  e a r  ra te d  t h e m  on th e  b a s i s  of  ton e  of 

v o i c e .  This le ft  e a r  bias  was  o b s e r v e d  fo r  both p o s i t i v e  and n e g a t i v e  

e m o t i o n s .  Whi le  t h e s e  r e s u l t s  m a y  be  i n t e r p r e t e d  as  indicat ing  right  

h e m i s p h e r e  i n v o l v e m e n t  in al l  e m o t i o n s ,  t h e y  co u ld  a l s o  be  s e e n  as  

r e f l e c t i n g  right  h e m i s p h e r e  s u p e r i o r i t y  in t h e  p r o c e s s i n g  of e m o t i o n a l  

p r o s o d y .

Bryde n et al ( 1 9 8 2 )  p r e p a r e d  nine  12 no te  tonal  s e q u e n c e s  which  

v a r i e d  in a f f e c t i v e  t o n e .  The s e q u e n c e s  w e r e  p a ir e d  in al l  p o s s i b l e  

c o m b in a t io n s  for  d ic hot ic  p r e s e n t a t i o n .  The s u b j e c t s  w e r e  a s k e d  to  ra te  

th e  s e q u e n c e  a r r iv in g  at a s p e c i f i e d  e a r  on i t s  a f f e c t i v e  v a l e n c e  and 

i n t e n s i t y .  A c c u r a c y ,  a s s e s s e d  by c o m p a r in g  t h e  s u b j e c t s '  e v a l u a t i o n s  to  

t h o s e  of  an in d ep en d en t  s a m p l e  of j u d g e s ,  s e r v e d  as  t h e  d epe nd ent  

m e a s u r e .  O v e r a l l ,  a le f t  e a r  a d v a n t a g e  w a s  o b s e r v e d ;  h o w e v e r ,  t h e  

m ag ni tu de  of t h e  e f f e c t  v a r i e d  as  a func t ion  of th e  d i f f e r e n c e  in af f©ct iv ity  

b e t w e e n  th e  t a r g e t  and c o m p e t i n g  t o n e s .  The s t r o n g e s t  l e f t  e a r  ad v a n ta g e  

w a s  s e e n  when th e  e a r s  r e c e i v e d  m e l o d i e s  o p p o s i t e  in a f f e c t i v e  v a l u e .
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The le f t  e a r  a d v a n t a g e  w a s  o b s e r v e d  fo r  both p o s i t i v e  and n e g a t i v e

p a t t e r n s .

Br yd en  et al ( ' 9 8 2 )  a c k n o w l e d g e  that t h e s e  r e s u l t s  might  be  

i n t e r p r e t e d  as a d e m o n s t r a t i o n  of th e  right  h e m s p h e r e ' s  s u p e r i o r i t y  1n 

p r o c e s s i n g  m u s i c a l  s t i m u l i .  They a r g u e  though that  w e r e  th is  th e  c a s e ,  

' h e  le f t  e a r  a d v a n t a g e  s h o u l d  ha v e  be e n  s t r o n g e s t  in t h e  m o r e  d i f f icul t  

c o m p a r i s o n  whe n th e  tw o t o n e s  w e r e  s i m i l a r .  As  a l r e a d y  n o t e d ,  the  

o p p o s i t e  e f f e c t  w a s  found ( r e m i n i s c e n t  p e r h a p s  of t h e  f indings  o b s e r v e d  in 

' h e  e m o t i o n a l  e x p r e s s i o n  r e c o g n i t io n  s t u d y  (Ley  and B r y d e n ,  1979]  in 

which o n ly  e x t r e m e  e x p r e s s i o n s  p r o d u c e d  a l a t e r a l i z e d  e f f e c t ) .  The 

i m p l ic a t io n  th en  is that th e  le f t  h e m i s p h e r e  d o e s  not p a r t i c i p a t e  In m u s i c a l  

j u d g e m e n t  t a s k s .  P e r h a p s  though th e  m o r e  de mand ing  c o n d i t io n s  of 

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

p a r t i c i p a t i o n .  T hi s ,  of  c o u r s e ,  would  m i n i m i z e  o b s e r v e d  e a r  d i f f e r e n c e s  

and be  r e f l e c t e d  in h i ghe r  right  e a r  a c c u r a c y  s c o r e s  as  t h e  t a s k s  b e c a m e  

m o r e  d i f f i c u l t .  A l t ho ug h th e  a u th o r s  do not p r e s e n t  s e p a r a t e  l e f t  and 

r ight e a r  d a ta ,  i n s p e c t i o n  of th e  graph i n c l u d e d  In t h e i r  r e p o r t  d o e s  

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

' n a t s .  in o t h e r  w o r d s ,  the  Bryden et  al ( 1 9 8 2 )  data m ay  i n d ic a te  that  

when a tas k  is  s i m p l e ,  t h e  h e m i s p h e r e  s p e c i a l i z e d  fo r  it can p r o c e s s  th e  

'.ask a l o n e .  As  the t a s k  b e c o m e s  m o r e  d e m a n d in g ,  b i l a t e r a l  pa r t i c ip a t io n  

is o b s e r v e d . ®  The a u t h o r s  s t a t e  “Left e a r  e f f e c t s  w e r e  found fo r  all

®it m ay  be  n o t e w o r t h y  that  a s i m i l a r  e x p l a n a t i o n  h as  b e e n  p r o p o s e d  fo r  
fac i a l  p e r c e p t i o n ,  a l s o  a right  h e m i s p h e r e  t a s k  ( s e e  S e r g e n t  and Bindra ,  
' 9 8 1 ) .  S i m i l a r l y ,  deRenzi  ( 1 9 7 8 )  r e p o r t e d  tha t  when  s h a p e  d i s c r i m i ­
nation t a s k s  a r e  s i m p l e ,  o nl y  right  h e m i s p h e r e  I n v o l v e m e n t  i s  n o t e d .  A s  
th e  p r o b l e m s  b e c o m e  m o r e  d i f f i c u l t ,  i n c r e a s i n g  p a r t i c i p a t i o n  by  th e  l e f t  
h e m i s p h e r e  i s  o b s e r v e d .
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c l a s s e s  of s t i m u l i .  T h e r e  w a s  v e r y  l i t t l e  e v i d e n c e  for  le f t  h e m i s p h e r e  

m v o ’v e m e n t  in t h e  p r o c e s s i n g  of p o s i t i v e  s t im u l i  ( p .  8 6 ) . '  i n t e r e s t i n g l y ,  

wn^t " ii t t ie  ev iden ce" t h e r e  was  is c o n s i s t e n t  with th e  s e c o n d  model  of  

l a t e r a l i z e d  af fec t :  "Among ( t h o s e  p a ir in g s  in which t a r g e t  and c o m p e t in g  

s t im u l i  m a t c h e d  in a f f e c t i v e  t o n e )  by far  th e  l a r g e s t  l e f t  e a r  a d v a n t a g e  

wa s o b s e r v e d  with the  n e g a t i v e  s t im u l i  w h i l e  the  p o s i t i v e  s t im u l i  p r o d u c e d  

a s l ig h t  right  e a r  a d v a n t a g e  ( p .  8 5 ) . '

Th us ,  the  data s u p p o r t in g  right h e m i s p h e r e  I n v o lv e m e n t  in 

e m o t i o n a l  e x p e r i e n c e  '$ at b e s t  t e n t a t i v e .  T h ere  d o e s  s e e m  to  be  good  

e v i d e n c e  that p e r h a p s  due  to  i ts  g e s t a l t - h o l l s t t c  a p p r o a c h  to Inf or mat ion  

p r o c e s s i n g ,  the  right h e m i s p h e r e  is b e t t e r  s u i t e d  for  th e  p e r c e p t m n or  

e x p r e s s i o n  of e m o t i o n "  ( s e e  T u c k e r ,  1 9 8 ! )  but t h e r e  d o e s  not s e e m  to  be 

any d i r e c t  su pp or t  for  t h e  not ion that  th e  r ight  h e m i s p h e r e  is  e x c l u s i v e l y  

r e s p o n s i b l e  for  th e  e x p e r i e n c e  of e m o t i o n .

Model 2: P o s i t i v e  and n e g a t i v e  e m o t i o n s  a r e  d i f f e r e n t i a l l y  l a t e r a l i z e d  

A c c o r d i n g  to  th e  s e c o n d  m o d e l ,  a f f e c t i v e  p r o c e s s e s  a r e  

d i f f e r e n t i a l l y  l a t e r a l i z e d  with p o s i t i v e  e m o t i o n s  s e r v e d  by one  h e m i s p h e r e  

and n e g a t i v e  e m o t i o n s  by th e  o t h e r .  Here  t o o  su p p o r t  can  be found f r o m  

both n o r m a ’ and c l in ic a l  p o p u l a t i o n s .

Clinical  P o p u la t io n s

T e r z i a n  ( 1 9 6 4 )  r e p o r t e d  on t h e  v a r i o u s  b e h a v i o r a l  c h a n g e s  

o b s e r v e d  when e i t h e r  h e m i s p h e r e  is  b a r b i t u r i z e d  p r io r  to  s u r g e r y  in o r d e r  

to a s c e r t a i n  la n g u a g e  r e p r e s e n t a t i o n .  To d i s t in g u is h  t h e  dominant  f r o m

" i n d e e d ,  S i l b e r m a n  and W e i n g a r t n e r  ( 1 9 8 6 )  h a v e  e x t e n d e d  th i s  a r g u m e n t  
by s u g g e s t i n g  that  the  r ight  h e m i s p h e r e  s u p e r i o r i t y  fo r  p r o c e s s i n g  
e m o t i o n a l  s t i m u l i  m a y  a c t u a l l y  r e p r e s e n t  a conf ou nd  in s t u d i e s  of th e
l a t e r a l i z a t i o n  of  a f f e c t .
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the  non dominant  h e m i s p h e r e s ,  he o f f e r s  tw o  c r i t e r i a  ( p .  2 3 3 ) :  o b s e r v e d  

la n g u a g e  d i s t u r b a n c e  and e m o t i o n a l  r e s p o n s e .  Inject ion to th e  dominant

h e m is p h e r e  p r o d u c e s  a d e p r e s s i v e - c a t a s t r o p h i c ,  re ac t io n:

the  pat ient  e s p e c i a l l y  when  s p o k e n  t o ,  d e s p a i r s  and e x p r e s s e s  
a s e n s e  of g u i l t ,  of n o t h i n g n e s s ,  of indig ni ty ,  and w o r r i e s  about  
his own f u t u r e  nr that  of  his  r e l a t i v e s  wi thout r e f e r r i n g  to  
la n g u a g e  d i s t u r b a n c e s  o v e r c o m e  and to the  h e m i p l e g i a  just  
r e s o l v e d  and ig n o r e d  ( p .  2 3 5 ) .

N ondominan t  i n j e c t io n ,  on the  ot he r  hand,  p r o d u c e s

an eu p h o r ic  r e a c t i o n  that In s o m e  c a s e s  m a y  r e a c h  the  
i n t e n s i t y  c f  a m an ia ca l  r e a c t i o n .  The pat ient  without  
a p p r e h e n s i o n ,  s m i l e s  and la u g h s  and both with m i m i c r y  
and w o r d s  e x p r e s s e s  c o n s i d e r a b l e  l i v e l i n e s s  and a s e n s e  
of w e l l - b e i n g  ( p .  2 3 5 ) .

S i m i l a r  f indings  ha v e  b e e n  r e p o r t e d  by s e v e r a l  o t h e r  i n v e s t i g a t o r s  ( s e e

S i l b e r m a n  and W e i n g a r t n e r , 1986 )

Gainotti  ( 1 9 7 2 )  a n a l y z e d  th e  b e h a v io r  of  160 right  handed brain

d a m a g e d  s u b j e c t s  and r e a c h e d  s i m i l a r  c o n c l u s i o n s .  Of th e  e ight  b e h a v i o r s

c a t e g o r i z e d  as  " c a t a s t r o p h i c ,  f ive  w e r e  s i g n i f i c a n t l y  m o r e  f r e q u e n t  in

l e f t - s i d e d  p a t i e n t s .  A g g r e s s i v e  b e h a v i o r ,  c o m p e n s a t o r y  b o a s t in g  and

d i s p l a c e m e n t  w e r e  e q u a l l y  p r e s e n t  with l e f t -  and r i g h t - s i d e d  d a m a g e .

Of the  four  b e h a v i o r s  c h a r a c t e r i z e d  as  ' i n d i f f e r e n c e  r e a c t i o n s , "  al l  w e r e

^Fnr r i g h t - h a n d e d  in d i v i d u a l s ,  who r e p r e s e n t  about  95X of the  p o p u la t io n ,  
'dominant" r e f e r s  to  th e  l e f t  h e m i s p h e r e ,  "nondominant" to t h e  r igh t .  
T h e r e f o r e ,  in th i s  p a p e r  dominant  and no ndo mina nt  wi l l  be u s e d  
s y n o n o m o u s l y  with le ft  and r ig h t ,  r e s p e c t i v e l y .
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s i g n i f i c a n t l y  m o r e  obvio us  in r i g h t - s i d e d  p a t i e n t s ,  p a r t l c u a r l y  ' th e  

t e n d e n c y  to j o k e  in a f a t u o u s ,  eu p h or ic  or  Ironi ca l  way  ( p .  4 4 ) . 9

9 r inre  r e c e n t l y  h o w e v e r  Gainotti  ( 1 9 8 3 )  h as  r e v i s e d  his i n t e r p r e t a t i o n  in 
favor  of r ight  h e m i s p h e r e  d o m i n a n c e  for  a l l  e m o t i o n s .  B a s e d  on m o r e  
d e t a i l e d  a n a l y s e s  of th e  th e  e m o t i o n a l  b e h a v i o r  of r i g h t -  and l e f t - b r a i n  
d a m a g e d  p a t i e n t s ,  Gainotti  b e l i e v e s  that t h e  right  h e m i s p h e r e  is  p r i m a r i l y  
r e s p o n s i b l e  for  ' t h e  r e c o g n i t i o n  and e l a b o r a t i o n  of a f f e c t s  ( p .  1 8 8 ) '  with 
the  l e f t  c o n t r o l l i n g  the  d e g r e e  or  i n t e n s i t y  of  e m o t i o n a l  e x p r e s s i o n .  
A c c o r d i n g  t o  Gainott i ,  when t h e  " c a t a s t r o p i c  r e a c t i o n '  a s s o c i a t e d  with le ft  
h e m i s p h e r e  d a m a g e  w a s  s u b di v id ed into tw o  m o r e  s p e c i f i c  c a t e g o r i e s ,  it 
wa s o n l y  t h e  b e h a v i o r s  c h a r a c t e r i z i n g  t h e  e m o t i o n a l  s t o r m  ( ' a n x i e t y  
r e a c t i o n s ,  b u r s t s  of t e a r s ,  s w e a r i n g  and s h a r p  r e f u s a l s  to g o  on with the  
ex a m in a t io n  [p .  1 7 8 ) ' )  that  w e r e  m o r e  f r e q u e n t  in l e f t - b r a i n  d a m a g e d  
p a t i e n t s .  The r e s p o n s e s  d e s c r i p t i v e  of t h e  s e c o n d  s u b g r o u p i n g ,  a n x ie ty  
and d e p r e s s e d  m o o d ,  ( ' e x p r e s s i o n s  of d i s c o u r a g e m e n t ,  an t i c ip a t io n s  and 
d e c l a r a t i o n s  of  I n c a p a c i t y ,  r a t i o n a l i z a t i o n ,  and g l o r i f i c a t i o n s  of past  
a b i l i t i e s  i p .  1 7 8 ) ' )  w e r e  e q u a l l y  r e p r e s e n t e d  in both l e s i o n  g r o u p s ,  it 
may be  n o t e d ,  th o u g h ,  that  it w a s  o n ly  a f t e r  s o m e  p e r i o d  of t i m e  that the  
r i g h t - b r a i n  d a m a g e d  p a t i e n t s  s h o w e d  t h e s e  n e g a t i v e  mood c h a r a c t e r ­
i s t i c s .  P r o c e e d i n g  th e ir  a p p e a r a n c e ,  Gainotti  ( 1 9 8 3 )  o f t e n  o b s e r v e d  
eup hor ic  b e h a v i o r .  In f a c t ,  he  s a y s  ‘th e  r e s u l t s  for  r i g h t - b r a i n  d a m a g e d  
p a t ie n t s  g e n e r a l l y  c o n f i r m e d  our  e a r l i e r  (G ai no tt i ,  19 7 2 )  r e s u l t s  ( p .  
1 8 0 ) ."  P e r h a p s  the  l a t e r  d e v e l o p m e n t  of t h e s e  n e g a t i v e  moo d s y m p t o m s  
in the  r i g h t - b r a i n  d a m a g e d  g r o u p  w a s  a r e f l e c t i o n  of  s o m e  r e c o v e r y  of  
riont h e m i s p h e r e  fu n c t io n in g .  S o m e  su p p o r t  f o r  th is  c a n  be  found in 
Llshman ( 1 9 6 8 )  who r e p o r t e d  tha t  t h e  e x t e n t  of  t i s s u e  d a m a g e  i s  r e l a t e d  
to the  t y p e  of  e m o t i o n a l  r e a c t i o n  o b s e r v e d :  l a r g e  l e s i o n s  t end  to  p r o d u c e  
p o s i t i v e  or n e u t r a l  em o t io n a l  r e s p o n s e s  w h i l e  s m a l l e r  m o r e  l o c a l i z e d  
l e s i o n s  w e r e  a s s o c i a t e d  with n e g a t i v e  a f f e c t  b e h a v i o r s .  This i n t e r p r e ­
tat ion  h o w e v e r  d e p e n d s  on e t i o l o g i c a l  f a c t o r s  s i n c e  t h e  n a t u r e  of  the  
c a u s a t i v e  a g e n t ,  e . g .  c e r e b r o v a s c u l a r  in f a r c t io n  v e r s u s  d i f f u s e  c e r e b r a l  
n e o p l a s m  d e t e r m i n e s ,  at l e a s t  in p a r t ,  w h e t h e r  r e c o v e r y  or  f u r t h e r  
d e t e r i o r a t i o n  c a n  be e x p e c t e d  ( s e e  Meier  and T h o m p s o n ,  1 9 8 3 ) .
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in 1982 S a c k e lm  et  al p u b l i s h e d  the  r e s u l t s  of an e x t e n s i v e  r e v i e w  

on th e  r e l a t i o n s h i p  of p a t h o l o g i c a l  laughing  or  c r y in g  to the  lo c a t io n  and  

ty p e  of brain  d a m a g e .  In the  c a s e s  of d e s t r u c t i v e  l e s i o n s  which r e n d e r  

th e  a f f e c t e d  a r e a  i n a c t i v e ,  th e  i n v e s t i g a t o r s  d i s c o v e r e d  p a th o lo g ic a l  

laughing  m o r e  c o m m o n l y  a s s o c i a t e d  with r i g h t - s i d e d  l e s i o n s  w hi le

Si n c e  Galnott l's  s a m p l e  w a s  " u n s e l e c t e d  ( p .  1 77 ) '  fo r  ty p e  of brain  
d a m a g e ,  t h e r e  i s  no w a y  to  d e t e r m i n e  the  v a l i d i t y  of  th is  a l t e r n a t i v e  
h y p n t h e s i s .

Whi le  the t h e o r e t i c a l  m ode l  now p r e f e r r e d  by Gainotti  ( 1 9 8 3 )  can  
e x p l a i n  t h e  p r e s e n c e  of  both p o s i t i v e  and n e g a t i v e  e m o t i o n a l  b e h a v i o r s  in 
r ig h t -D r a in  d a m a g e d  p a t i e n t s ,  it i s  not c l e a r  how it would  ac c o u n t  for  the  
a b s e n c e  of  p o s i t i v e  a f f e c t  r e a c t i o n s  in l e f t - b r a i n  d a m a g e d  s u b j e c t s .  In 
o t h e r  w o r d s ,  if th e  l e f t  h e m i s p h e r e  Is p r i m a r i l y  r e s p o n s i b l e  for  
m od u la t i n g  a f f e c t i v e  b e h a v i o r ,  with t h e  r ight  h e m i s p h e r e  p r o c e s s i n g  th e  
e m o t io n  p e r  s e ,  it s e e m s  r e a s o n a b l e  to  e x p e c t  both c a t a s t r o p h i c  and  
e u p h or ic  b e h a v i o r s ,  a l b e i t  with v a r i a t i o n s  1n i n t e n s i t y ,  in p a t ie n t s  with an 
intact  r ight  h e m i s p h e r e .  This d o e s  not s e e m  to  h a v e  been the  c a s e .

In addi t ion  to  his  own r e a e a r c h ,  Gainotti  r e v i e w s  th e  r e p o r t s  of  
o t h e r  i n v e s t i g a t o r s ,  s e v e r a l  of which w e r e  p r e s e n t e d  h e r e ,  s up po r t in g  
r ight  h e m i s p h e r e  l a t e r a l i z a t i o n  of al l  e m o t i o n a l  p r o c e s s e s .  A s  w a s  
d i s c u s s e d  e a r l i e r  in th i s  p r o p o s a l  though ( p .  1 1 ) ,  it m ay  be  m i s l e a d i n g  to  
in fe r  u n d e r ly in g  a f f e c t i v e  e x p e r i e n c e  f r o m  p e r c e p t u a l  or  e x p r e s s i v e  
p e r f o r m a n c e  . Gainotti  m a k e s  th is  v e r y  poi nt .  R e f e r r i n g  to  t h e  r e v i e w  
p u b l i s h e d  by S a c k e lm  et  al ( 1 9 8 2 ,  s e e  a l s o  p 26  h e r e )  h e  s t a t e s :

In our  opinion,  t h e  data r e p o r t e d  by  S a c k e l m  et  al  ( 1 9 8 2 )  
c l e a r l y  s u g g e s t s  tha t  a h e m i s p h e r i c  a s y m m e t r y  e x i s t s  in 
t h e  p r o d u c t io n  of  p o s i t i v e  and n e g a t i v e  e m o t i o n a l  
o u t b u r s t s ,  but do not p r o v e  th e  e x i s t e n c e  of  a l a t e r a l  
s p e c i a l i z a t i o n  in t h e  e x p e r i e n c e  of  p o s i t i v e  and n e g a t i v e  
e m o t i o n s .  A s  a m a t t e r  of f a c t ,  p a t h o l o g i c a l  laughing  and 
c r y i n g . . .  m ay  w e l l  be d i s s o c i a t e d  f r o m  th e  c o r r e s p o n d i n g  
s u b j e c t i v e  mood s i n c e  p a t ie n t s  who p r e s e n t  t h e s e  s y m p t o m s  
o f t e n  c l a i m  that t h e i r  c o n c u r r e n t  m o o d s  a r e  u n r e l a t e d  to  th e  
d i s p l a y e d  e m o t i o n s  ( p .  1 8 9 ) .

It c a n  be  a s k e d  why the  b e h a v i o r  of Galnottl 's b r a i n - d a m a g e d  
s u b j e c t s ,  or an yone  e l s e ' s ,  i s  a c c e p t e d  a s  a r e f l e c t i o n  of u n de r ly in g  
e m o t i o n a l  e x p e r i e n c e  w h i l e  th e  b e h a v io r  of t h e  S a c k e i m  et  al ( 1 9 8 2 )  
s a m p l e  i s  no t .
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p a t h o l o g i c a l  cr y in g  m o r e  f r e q u e n t l y  a c c o m p a n i e d  le f t  h e m i s p h e r e  

d a m a g e ,  w e m i s p h e r e c t o m y ,  in which an e n t i r e  h e m i s p h e r e  i s  r e m o v e d ,  

was found t o  p r o d u c e  a s i m i l a r  p a t t e r n .  Of the  f o u r t e e n  right  

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

one  as  n o r m a l  and one  as d e p r e s s s e d .  T h e r e  w e r e  t o o  fe w  le f t  

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

ir r i t a t i v e  l e s i o n s  on the  o t h e r  hand ,  su c h  as  t h o s e  c o r r e s p o n d i n g  to  

e p i l e p t i c  f o c i ,  r e s u l t  in n eu ral  o v e r a c t i v a t i o n .  T h u s ,  an o p p o s i t e  p a t t e r n  

might  be e x p e c t e d :  l e f t - s i d e d  foc i  a s s o c i a t e d  with p a t h o l o g i c a l  l a u g h t e r ,  

r i g h t - s i d e d  with p a t h o l o g i c a l  c r y i n g .  Only s i x  c a s e s  of  e p i l e p s y  

a s s o c i a t e d  cr y in g  w e r e  d i s c o v e r e d  and In one  of  t h e m  t h e  lo c a t io n  of the  

f o c u s  had not be e n  r e c o r d e d .  A m on g  th e  r e m a in in g  f ive  c a s e s  In which  

foci  s i t e s  w e r e  known,  four  w e r e  r i g h t - s i d e d .  Of t h e  n i n e t y - o n e  I n s t a n c e s  

of p a t h o l o g i c a l  laughing a s s o c i a t e d  with e p i l e p s y ,  th e  rat io  of  l e f t -  to  

r i g h t - s i d e d  foc i  was  2 : 1 .

Normal  P op ula t i ons

Oimond and his a s s o c i a t e s  (Dimond and F a r r i n g t o n ,  1977; Dimond et  

a l ,  19 7 6 )  d e v i s e d  a s p e c i a l  c o n t a c t  l e n s  by which p r o l o n g e d  v i s u a l  s t im u l i  

c o u ld  be  p r e f e r e n t i a l l y  p r o j e c t e d  to  the  l e f t  or r ight  h e m i s p h e r e .  Whi le  

w e a r in g  t h e  l e n s e s ,  n o r m a l  s u b j e c t s  v i e w e d  t h r e e  f i l m s :  a n e u tr a l  

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

m o v i e .  Half o f  th e  s u b j e c t s  s a w  th e  f i l m s  in th e  le f t  v i s u a l  f i e l d  whi le  the  

o t h e r  hal f  w a t c h e d  in t h e  r ig h t .  The r a t i n g s  of t h e  s u b j e c t s  as  t o  the  

a f f e c t i v e  i n t e n s i t y  of th e  s t i m u l i  r e v e a l e d  tha t  t h e  c a r t o o n  w a s  thought
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funnier  and th e  s u r g i c a l  f i lm  m o r e  h o r r i f i c  when t h e y  w e r e  r e c e i v e d  by  th e  

l ef t  and right  h e m i s p h e r e s ,  r e s p e c t i v e l y .  Both th e  c a r t o o n  and the  

s u r g i c a l  f'lro w e r e  e x p e r i e n c e d  as  m o r e  u n p l e a s a n t  when v i e w e d  by the  

right  h e m i s p h e r e .  T h e s e  r e s u l t s  c o m p a r e  w e l l  with t h e  f indings  of  

Davidson ( 1 984 b)  d i s c u s s e d  e a r l i e r  In which f a c e s  p r e s e n t e d  to the  le ft  

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

r e g a r d l e s s  of  th e  e x p r e s s i o n  on th e  face .

Using a s e t  of  s t a n d a r d i z e d  p h o t o g r a p h s  de pi ct in g  v a r i o u s  e m o t i o n s ,  

R e u t e r - L o ^ e n z  and David son  ( 1 9 7 9 )  p r e p a r e d  s l i d e s  fo r  t a c h i s t o s c o p l c  

p r e s e n t a t i o n .  Each s l i d e  had two p o s e s  of  the  s a m e  p e r so n :  one  p i c t u r e d  a 

ne u tra l  e x p r e s s i o n  w h i l e  t h e  o t h e r  s h o w e d  an e m o t i o n .  The s u b je c t ' s  ta sk  

'"as to 'nd^cate on which s i d e  of  th e  c e n t r a l  f ixa t ion  point th e  em o t io n a l  

e x p r e s s i o n  a p p e a r e d .  R e a c t t o n - t t m e  and a c c u r a c y  w e r e  the  de pe nd en t  

m e a s u r e s .  W h i l e  le f t  v i s u a l  f ie ld  p r e s e n t a t i o n  of s a d  f a c e s  and right  

v is u a l  f i e l d  p r e s e n t a t i o n  of happy f a c e s  w e r e  m o r e  c o r r e c t l y  Ident if ied  

than t h e  r e v e r s e ,  an e m o t i o n  x v i s u a l  f i e l d  c o m p a r i s o n  fa i l e d  to r e a c h  

s i g n i f i c a n c e .  R e a c t i o n - t i m e  data h o w e v e r  w a s  s i g n i f i c a n t .  Happy f a c e s  

w e r e  r e c o g n i z e d  s i g n i f i c a n t l y  m o r e  q u ic k ly  in t h e  right  v i s u a l  f i e ld  than In 

th e  l e f t .  Sad f a c e s  w e r e  Ident i f ied  s o m e w h a t  m o r e  r a p id ly  In th e  le f t  

v i s u a l  f i e l d  than In t h e  right  ( p  < . 0 7 6 ) .  Compar ing  r e a c t i o n  t i m e  to  happy  

v e r s u s  s a d  f a c e s  within v i s u a l  f i e l d s ,  t h e  s a m e  p a t t e r n  e m e r g e d :  happy  

f a s t e r  than s a d  In t h e  right  v i s u a l  f ie ld;  s a d  f a s t e r  than happy In t h e  le f t  

v i s u a l  f i e l d .  T h e s e  f ind ing s  w e r e  r e p l i c a t e d  and e x t e n d e d  in a s e c o n d  

s t u d y  ( P e u t e r - L o r e n z  et a l ,  19 83 )  which Inc lud ed tw o  g r o u p s  of  l e f t -  

handed s u b j e c t s  in t h e  s a m p l e .
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T h e r e  is s o m e  e v i d e n c e  ( s e e  R e u t e r - L o r e n z  e t  a l ,  1983 )  that  among  

l e f t - h a n d e d  s u b j e c t s ,  wri t ing  p o s t u r e  m a y  be in d ic a t i v e  of  h e m i s p h e r i c  

a s y m m e t r y .  The p a t t e r n  of c e r e b r a l  o r g a n i z a t i o n  in l e f t - h a n d e d  

ind iv i du als  who hold th e  pen in an i n v e r t e d  po s i t io n  ( t h e  hand is c u r v e d  s o  

that  the  tip of the  pen poin ts  do wnw ard t o w a r d  th e  bo t to m  of th e  p a p e r )  1s 

p r e s u m e d  t o  be s i m i l a r  to  that  of  r i g h t - h a n d e d  s u b j e c t s :  l e f t  h e m i s p h e r e  

d o m in a n c e  for  la ngu age ;  right  h e m i s p h e r e  d o m in a n c e  for  sp a t i a l  a b i l i t i e s .  

R e v e r s e d  c e r e b r a l  a s y m m e t r y  ( r i g h t  h e m i s p h e r e  d o m i n a n c e  for  langua ge ;  

l e f t  h e m i s p h e r e  d o m i n a n c e  for  sp a t i a l  s k i l l s )  Is s u s p e c t e d  among l e f t -  

handed p e o p l e  who w r i t e  In an up r ig h t ,  n o n - l n v e r t e d  p o s i t i o n .

Using  the  s a m e  e x p e r i m e n t )  d e s i g n  as  th e  e a r l i e r  s t u d y  ( R e u t e r -  

Lor enz  and D a vi ds on ,  1 9 7 9 )  R e u t e r - L o r e n z  et  al ( 1 9 8 3 )  c o n f i r m e d  that  

r i g h t - h a n d e d  s u b j e c t s  m o r e  r a p id ly  ident i f ied  happy f a c e s  In t h e  right  

v i s u a l  f i e l d  and s a d  f a c e s  In th e  le f t  v i s u a l  f i e l d .  I n v e r te d  l e f t - h a n d e d  

s u b j e c t s  p e r f o r m e d  l ike  t h e  right  handed s u b j e c t s .  A s  p r e d i c t e d  by the  

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

f i e ld  e f f e c t s .

In l ight  of  t h e  a bove  fac ia l  e m o t io n  p e r c e p t i o n  s t u d i e s ,  th e  f indings  

of S i rot a  and S c h w a r t z  ( 1 9 8 2 )  a r e  i n t e r e s t i n g .  The z y g o m a t i c  m u s c l e  

d r a w s  t h e  a n g l e  of  t h e  mouth b a c k w a r d  and upwar d In t h e  g e n e r a t i o n  of a 

s m i l e .  R e m e m b e r i n g  that  e a c h  s i d e  of th e  f a c e  i s  c o n t r o l l e d  by t h e  

c o n t r a l a t e r a l  h e m i s p h e r e ,  t h e  i n v e s t i g a t o r s  found tha t  among r ig ht ­

h a n d e r s ,  r ight  z y g o m a t i c  a c t i v i t y  i s  s t r o n g e r  fo r  p o s i t i v e  e m o t i o n s  on t h e  

right  s i d e  of  th e  f a c e .



30

Davids on et  al ( 19 79b)  c o m p a r e d  EEG a c t iv i t y  in th e  le f t  and r ight  

h e m i s p h e r e s  as  s u b j e c t s  Judged how much t h e y  l iked or d i s l i k e  p o r t i o n s  of 

a t e l e v i s i o n  s h o w  which v a r i e d  in e m o t i o n a l  c o n t e n t .  Two EEG e p o c h s ,  one  

r e c o r d e d  during  th e  m o s t  l iked s e g m e n t  of th e  p r o g r a m ,  th e  ot h e r  when  

the  s h o w  was  r a t e d  as  m o st  d i s l i k e d  w e r e  e x a m i n e d .  A n a l y s e s  r e v e a l e d  

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

i n c r e a s e d  right  h e m i s p h e r e  a c t i v i t y  during  th e  n e g a t i v e  p or t io n  of  th e  

s h o w .

Model 2: An A l t e r n a t i v e  F o r m u la t io n

B a s e d  on th e  s a m e  e v i d e n c e  as  th a t  c i t e d  in s u p p o r t  of th e  le f t  

h e m i s p h e r e  -  p o s i t i v e  e m o t i o n s / r i g h t  h e m i s p h e r e  -  n e g a t i v e  e m o t i o n s  

m o d e l , T u c k e r  ( 1 9 8 1 )  ha s  a d v a n c e d  a d i f f e r e n t i a l  l a t e r a l i z a t i o n  t h e o r y  

which he and o t h e r s  ( f o r  e x a m p l e  Le vy ,  1983)  f e e l  is  ' d i a m e t r i c a l l y  

op pos i te*  ( T u c k e r ,  1 9 8 1 ,  p.  2 0 ) .  That i s ,  th e  r ight  h e m i s p h e r e  is  

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

th o u g h ,  t h e s e  tw o d i f f e r e n t i a l  a p p r o a c h e s  m a y  not be  i n c o m p a t i b l e  at a l l .

A c c o r d i n g  to  T u c k e r  ( 1 9 8 1 ) ,  t h e  t w o  h e m i s p h e r e s  a r e  r e c i p r o c a l l y  

b a l a n c e d  with e a c h  h e m i s p h e r e ' s  a f f e c t i v e  t e n d e n c i e s  o p p o s i t e  and 

c o m p l e m e n t a r y  to  th e  o t h e r ' s .  Throu gho ut  t h e  p a p e r  h o w e v e r ,  Tu ck er  

e m p h a s i z e s  tw o  poin ts  not r e a l l y  s t r e s s e d  by  s u p p o r t e r s  of  t h e  o t h e r  

d i f f e r e n t i a l  v iew:

( 1 ) t h e  c o r t e x  Is e s s e n t i a l l y  Inh ibi tory  o v e r  I p s i l a t e r a l  s u b c o r t i c a l  

br a in  r e g i o n s  ( s e e  Nauta ,  19 7 1 ) ;  and
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( 2 ) s u b c o r t i c a  1 a r e a s ,  e s p e c i a l l y  p o s s i b l y  l a t e r a l i z e d

c a t e c h o l a m i n e  d ep en d en t  o n e s  ( s e e  Tuc ker  and W l l l a m s o n ,  

1 9 9 4 ) ,  a r e  of  p r i m a r y  i m p o r t a n c e  In e m o t i o n a l  b e h a v i o r .

As Tu cke r  ( 1 9 8 1 )  e x p l a i n s ,  when t h e r e  is d a m a g e  to  th e  c o r t e x  of  

on e  h e m i s p h e r e ,  the  r e s u l t i n g  l o s s  of  that  re g i on' s  Inhibi tory In f lu enc e  

o v e r  th e  >ower brain  c e n t e r s  within that  h e m i s p h e r e  a l l o w  t h o s e  l o w e r  

c e n t e r s  g r e a t e r  e x p r e s s i o n  of  t h e ir  a f f e c t i v e  Inc l in at ion s  leadin g  to  an 

e x a g g e r a t e d  e m o t i o n a l  r e s p o n s e .  Thu s ,  d a m a g e  to  th e  le f t  h e m i s p h e r e  Is 

' a s s o c i a t e d  with d e p r e s s i o n  not b e c a u s e  t h e  pat ient  Is th en le f t  with only  

r ight  h e m i s p h e r e  a c t i v i t y ,  as  th e  a l t e r n a t i v e  v i e w  h o ld s  ( s e e  fo r  e x a m p l e  

S a c k h e i m  et a) ,  1982 ,  p.  2 1 5 ) ,  but b e c a u s e  t h e  le f t  h e m i s p h e r e ' s  

s u b c o r t i c a l  r e g i o n s ,  which t e n d  t o w a r d s  n e g a t i v e  a f f e c t ,  a r e  no l o n g e r  

i nhi bi t ed .  A f u r t h e r  im p l i c a t i o n  in that  s i n c e  th e  d a m a g e d  c o r t e x  ca n no 

lo n g e r  o p p o s e  t h e  a c t i v i t y  of  th e  c o n t r a l a t e r a l  c o r t e x ,  that Intact  c o r t e x  

c an e x e r t  an e v e n  s t r o n g e r  inhi bi t ory  i n f l u e n c e  o v e r  Its s u b c o r t e x .  A s  in 

t h e  a bo ve  e x a m p l e ,  with le f t  h e m i s p h e r e  d a m a g e ,  th e  - f r e e d -  r ight  c o r t e x  

c o u ld  e x e r t  g r e a t e r  inhibi tion on Its s u b c o r t i c a l  a r e a s  s u p p r e s s i n g  th e  

e x p r e s s i o n  of  p o s i t i v e  a f f e c t .

The a p p a r e n t  d i s c r e p a n c y  b e t w e e n  t h e  tw o p o s i t i o n s  may be  in how  

on e  c o n c e p t u a l i z e s  ' h e m i s p h e r e . "  A h e m i s p h e r e  is  c o m p o s e d  of both 

c o r t i c a l  and s u b c o r t i c a l  r e g i o n s .  T u c k e r 's  m ode l  ( 1 9 8 1 )  s e e m s  to  p l a c e  

g r e a t e r  e m p h a s i s  on s u b c o r t i c a l  p r o c e s s e s  mini miz i ng  t h e  i m p o r t a n c e  of 

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

to be that  t h e  t e n d e n c y  of a h e m i s p h e r e ' s  s u b c o r t e x  is t o w a r d  on e  a f f e c t  

w h i l e  th e  t e n d e n c y  of tha t  h e m i s p h e r e ' s  c o r t e x  i s  e s s e n t i a l l y  in the
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o p p o s i t e  d i r e c t i o n  ( v i a  s u p p r e s s i o n  of  i p s l l a t e r a l  s u b c o r t i c a l  and 

c o n t r a l a t e r a l  c o r t i c a l  a c t i v i t y ) .  Thus ,  l ef t  c o r t i c a l  d a m a g e  r e s u l t s  In 

,ncr<?a?ed n e g a t i v e  a f f e c t ,  right  c o r t i c a l  d a m a g e  In i n c r e a s e d  p o s i t i v e  

a f f e c t .

Whi le  it m ay  be t h e o r e t i c a l l y  i m p o r ta n t  to e s t a b l i s h  t h e  "natural  

tendency" ( T u c k e r ,  19 0 1 )  of a h e m i s p h e r e ,  b e h a v l o r a l l y ,  both m o d e l s  

l e ad to th e  s a m e  p r e d i c t i o n s .

C o n tr a r y  to  th e  l i t e r a t u r e  on the  b e t w e e n  h e m i s p h e r e  r e p r e ­

s e n t a t i o n  of a f f e c t i v e  p r o c e s s i n g ,  th e  data on i n t r a h e m i s p h e r i c  

l o c a l i z a t i o n  i s  f a i r l y  c o n s i s t e n t .  St u d ie s  of  n o r m a l  and c l i n ic a l  

po p u la t io n s  h a v e  s t r o n g l y  i m p l i c a t e d  th e  f r o n t a l  c o r t i c a l  r e g i o n s  as  

in t e g r a l  to  e m o t i o n a l  b e h a v io r  ( s e e  O a m a s io ,  1985; D a v id so n ,  1984b; F l o r -  

Henry,  1979; Hec aen and A l b e r t ,  1978; 1978; S t u s s  and B e n s o n ,  1983 but 

s e e  a l s o  T u ck er  and D a w so n ,  1 9 0 4 ) .

Robinson et  al ( 1 9 8 4 )  a d m i n i s t e r e d  a b a t t e r y  of t e s t s  to  r ight  and 

l e f t  b r a i n - d a m a g e d  p a t ie n t s  who had b e e n  f u r t h e r  s u b di v id ed Into a n t e r i o r  

and p o s t e r i o r  g r o u p s  b a s e d  on c o m p u t e r  t o m o g r a p h y  Ident i f icat ion  of  

l e s i o n  s i t e .  Inc luded among t h e  m e a s u r e s  w e r e  two d e p r e s s i o n  

i n v e n t o r i e s  and a s e m i - s t r u c t u r e d  i n t e r v i e w  d e s i g n e d  t o  a s s e s s  m o o d .  In 

addit ion t o  prov iding  su p p o r t  for  the  d i f f e r e n t i a l  l a t e r a l i z a t i o n  of  p o s i t i v e  

and n e g a t i v e  a f f e c t  ( d e p r e s s i o n  wa s  o b s e r v e d  In f o u r t e e n  of th e  t w e n t y -  

two l e f t  h e m i s p h e r e  p a t ie n t s  c o m p a r e d  to  o n l y  two of t h e  f o u r t e e n  right  

l e s i o n e d  g r o u p  and w h i l e  none  of th e  l e f t  h e m i s p h e r e  s u b j e c t s  w e r e  found  

" in a p p r o p r ia te ly  c h e e r f u l  [hy po m an ia ]  ( p .  8 6 )", s i x  of  th e  f o u r t e e n  r ight
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h e m i s p h e r e  w e r e  s o  o b s e r v e d )  th e  I n v e s t i g a t o r s  d e m o n s t r a t e d  that  t h e  

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

d e p r e s s i o n .  In t h e  le f t  h e m l s p e h r e  g r o u p ,  t h e  c l o s e r  the  d a m a g e  w a s  to  

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

s t u d i e s  (R ob in so n and B e n s o n ,  1 9 8 1 ) .  For  t h e  right  l e s l o n e d  g r o u p ,  th e  

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

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

R e c a l l in g  th e  Da v id so n et al ( 1979 b)  s t u d y  in which EEG w a s  

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

found d i f f e r e n t i a l  a c t i v i t y  fo r  p o s i t i v e  and n e g a t i v e  e m o t io n  o n l y  at fr o n ta l  

r e c o r d i n g  s i t e s .  For  both l iked and d i s l i k e d  p o r t i o n s ,  right  p a r i e t a l  

a c t iv i t y  w a s  g r e a t e r  tha n l e f t .

in tw o s i m i l a r l y  d e s i g n e d  s t u d i e s  with d i f f e r e n t  g r o u p s  of t en  month  

old  b a b i e s ,  Davidson and Fox ( 1 9 8 2 )  had f e m a l e s  born of r i g h t - h a n d e d  

p a r e n t s  w at ch  a v i d e o t a p e  which Inc lud ed  s e g m e n t s  of S e s a m e  S t r e e t  

i n t e r s p e r s e d  with a f e m a l e  a c t r e s s  exhibi t ing  a n e u t r a l  f a c i a l  e x p r e s s i o n  

which t h e n  b e c a m e  e i t h e r  happy or  s a d .  EEG w a s  r e c o r d e d  b i l a t e r a l l y  

f r o m  f r o n t a l  and p a r i e t a l  s i t e s .  Of th e  t w e n t y - f o u r  s u b j e c t s  who p rovi d ed  

a r t i f a c t  f r e e  r e c o r d s ,  t w e n t y  s h o w e d  i n c r e a s e d  le f t  fr o n ta l  a c t i v i t y  during  

th e  happy s e g m e n t . ®  No l a t e r a l i z e d  d i f f e r e n c e s  w e r e  o b s e r v e d  for
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the  sa d s e g m e n t s . L i k e  th e  e a r l i e r  s t u d y  (D a v id so n  et  a l ,  1979b)  

p a r ie t a l  a c t i v i t y  w a s  g r e a t e r  in th e  r ight  h e m i s p h e r e  for  both e m o t i o n s .  

Fox and David son ( 1 9 8 6 )  c o r r e l a t e d  b i l a t e r a l  f r o n t a l  and p a r ie t a l  EEG to  

fac ia l  e x p r e s s i o n s  in r e s p o n s e  to d i f f e r e n t  t a s t e s  In n e w b o r n s .  Both 

w a t e r  and c i t r i c  ac id  g e n e r a t e d  fac i a l  e x p r e s s i o n s  o f  d i s g u s t  and g r e a t e r  

right h e m i s p h e r e  a c t i v a t i o n 1 ] . The s u c r o s e  s o l u t i o n  w a s  a s s o c i a t e d  with  

g r e a t e r  le f t  f r o n t a l  a c t i v i t y .  More r e c e n t  e x p e r i m e n t s  (F o x  and D av id so n ,  

1 98 7,  19 8 8 )  e x a m i n e d  th e  p h y s i o l o g i c a l  and b e h a v i o r a l  r e a c t i o n s  of  10-  

month o ld  b a b i e s  to  m a t e r n a l  a p p r o a c h ,  m a t e r n a l  s e p a r a t i o n  and s t r a n g e r  

a p p ro a ch  with and without th e  m o t h e r  p r e s e n t .  The r e s u l t s  Indicated  that  

I n c r e a s e d  le f t  f r o n t a l  a c t i v i t y ,  a p p a r e n t  In th e  m o t h e r  a p p ro a ch  c o n d i t io n ,  

w a s  r e l a t e d  t o  I n c r e a s e d  v o c a l i z a t i o n  and g e n u i n e 1 2  s m i l i n g .  Crying  

during  m o t h e r  s e p a r a t i o n  w a s  a c c o m p a n i e d  by g r e a t e r  right  fr o n ta l  

a c t i v i t y .

S c h a f f e r  et  al ( 1 9 8 3 )  c o m p a r e d  f r o n t a l  and p a r i e t a l  EEG In high and  

low s c o r e r s  on th e  Beck D e p r e s s i o n  I n v e n t o r y .  In t h e  e y e s  o p e n e d  r e s t i n g  

p e r i o d ,  no d i f f e r e n c e s  w e r e  found b e t w e e n  th e  g r o u p s  for  e i t h e r  brain

^ D a v i d s o n  and Fox ( 1 9 8 2 )  do not a d d r e s s  t h e  f a i l u r e  of t h e  s a d  s e g m e n t  t o  
p r o d u c e  a l a t e r a l i z e d  e f f e c t .  P e r h a p s  o n l y  t h e  happy e x p r e s s i o n  w a s  
e f f e c t i v e  b e c a u s e  it w a s  c o m p a t i b l e  with t h e  p l e a s a n t  mood t h e  b a b i e s  m a y  
ha ve  b e e n  e x p e r i e n c i n g  j u s t  f r o m  s i t t ing  on m o t h e r ' s  lap wa tchin g  S e s a m e  
S t r e e t .  The n e g a t i v e  a f f e c t  s t i m u l u s  m a y  not ha v e  b e e n  s t r o n g  eno ugh  t o  
o v e r c o m e  th e  e n j o y m e n t  d e r i v e d  f r o m  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 .
11The a u t h o r s  s u g g e s t  that  t h e  n e g a t i v e  r e s p o n s e  a s s o c i a t e d  with th e  
w a t e r  m a y  h a v e  b e e n  a r e a c t i o n  t o  t h e  in t r o d u c t io n  of  t h e  s o l u t i o n -  
c onta in ing  p ip e t t e  in t h e  in f a n t s ’ m o u th .  The w a t e r  w a s  a l w a y s  p r e s e n t e d  
f i r s t .
12S o m e  r e s e a r c h  s u g g e s t s  that  g e n u in e  s m i l e s  i n v o l v e  d i f f e r e n t  n e u r a l  and 
m u s c u l a r  s y s t e m s  th an do p o s e d  or  s o c i a l  s m i l e s  ( s e e  Da vidson and F o x ,  
1 9 8 8 ) .
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r e g i o n .  During th e  e y e s  c l o s e d  p e r i o d ,  h o w e v e r ,  d e p r e s s e d  s u b j e c t s  

s h o w e d  g r e a t e r  right f r o n t a l ,  but not p a r ie t a l  a c t iv a t io n  than did 

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

T h e s e  f indings  a r e  fu r t h e r  s u p p o r t e d  by a r e c e n t  s t u d y  c o n d u c t e d  by  

A h e r n  and S c h w a r t z  ( 1 9 8 5 )  who s u g g e s t e d  tha t  r e s e a r c h e r s  e x p lo r in g  

s t i m u l u s  r e l a t e d  EEG e f f e c t s  not l im it  t h e i r  i n v e s t i g a t i o n  to  t h e  a lpha  

a n d / o r  beta  f r e q u e n c y  r a n g e s ,  as  i s  u s u a l l y  d o n e ,  but in s t e a d  expand  

t h e i r  a n a l y s e s  to  Inc lude  al l  f r e q u e n c i e s  p a r t i c u l a r l y  when em o t io n a l  

s t i m u l i  a r e  u s e d .  Thus ,  In t h e ir  s t u d y  of EEG c h a n g e s  to  q u e s t i o n s  which  

v a r i e d  in both c o g n i t i v e  and e m o t i o n a l  c o n t e n t ,  '3  A h e r n  and S c h w a r tz  

( ’ 9 8 5 )  e x a m i n e d  d e l t a ,  t h e t a ,  a l p h a ,  beta  and t o t a l  EEG po w e r  r e c o r d e d  

p i a t t e r a i l y  f r o m  fr o n ta l  and p a r ie t a l  s i t e s  In n o r m a l  f e m a l e s .

L a t e r a l i z a t i o n  r a t i o s ,  which in d ic at e  t h e  amount  of a c t iv a t io n  at one  

r e c o r d i n g  c i t e  r e l a t i v e  t o  th e  a c t lv ta t lo n  of th e  h o m o l o g o u s  a r e a  In the  

ot h e r  h e m i s p h e r e ,  w e r e  c a l c u l a t e d  fo r  e a c h  f r e q u e n c y  band In r e s p o n s e  to  

e a c h  of  th e  te n  q u e s t io n  t y p e s .

S i m i l a r  to  Dav idso n's  o b s e r v a t i o n s  (D a v id s o n  et  a l ,  1979b; Davidson  

and Fox,  ’ 9 8 2 ) ,  t h e  e f f e c t  of e m o t i o n a l  v a l e n c e ,  i . e .  p o s i t i v e  v e r s u s  

n e g a t i v e ,  w a s  s e e n  o n ly  at fr o n ta l  s i t e s  w h i l e  t h e  c o g n i t i v e  c o m p o n e n t ,  

i . e .  v e r b a l  v e r s u s  s p a t i a l ,  In f lu e n c e d  o n l y  p a r i e t a l  a c t i v i t y .  More  

s p e c i f i c a l l y ,  m o r e  right  f r o n t a l  th an  l e f t  fr o n t a l  a l p h a ' 4  w a s  o b s e r v e d  In 

r e s p o n s e  to  th e  h a p p i n e s s  q u e s t i o n s  than t o  t h e  f e a r  q u e s t i o n s

’ ^Ten q u e s t i o n  t y p e s ,  e a c h  with s i x  e x e m p l a r  w e r e  u s e d  In a 2  
( v e r b a l / s p a t i a l )  x 5 ( h a p p y / s a d / e x c l t e d / n e u t r a l / f e a r )  d e s i g n .

' ^ D e c r e a s i n g  a lpha is i n t e r p r e t e d  a s  i n d ic a t iv e  of I n c r e a s i n g  a c t i v a t i o n .
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i r r e s p e c t i v e  of  t h e i r  v e r b a l / s p a t i a l  c o n t e n t .  F e a r  q u e s t i o n s  e l i c i t e d  the  

o p p o s i t e  pa t t ern:  l e s s  right  r e l a t i v e  to  le f t  f r o n t a l  a l p h a .

C u r i o u s l y ,  s a d n e s s  q u e s t i o n s  p r o d u c e d  an EEG alpha p a t t e r n  m o r e  

s i m i l a r  to  th e  h a p p i n e s s  than to t h e  f e a r  q u e s t i o n s  r e p l i c a t i n g  an e a r l i e r  

s t u d y  in which m o r e  r ig h t w a r d  LEMs, Indicat ing  g r e a t e r  le f t  h e m i s p h e r e  

a c t u a t i o n  than l e f t w a r d  LEMs ( right  h e m i s p h e r e  a c t i v a t i o n )  w e r e  s e e n  for  

both happy and s a d  q u e s t i o n s  ( A h e r n  and S c h w a r t z ,  1979; s e e  a l s o  Harman  

and P ay ,  1 9 7 7 ) .

Del ta  and to t a l  band po w e r  m o v e d  in t h e  o p p o s i t e  d i r e c t i o n .  A s  

alpha i n c r e a s e d ,  d e l t a  and to ta l  band p o w e r  d e c r e a s e d .  For  t h e s e  

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

did t h e  f e a r  q u e s t i o n s :  g r e a t e r  r ight  than l e f t  a c t i v i t y .  The p o s i t i v e  a f f e c t  

i t e m s  ( h a p p i n e s s  and e x c i t e m e n t )  w e r e  r e f l e c t e d  In g r e a t e r  l e f t  than right  

a c t i v i t y .

The a lpha l a t e r a l i z a t i o n  at p a r i e t a l  s i t e s ,  o b s e r v e d  o n l y  for  th e  

c o g n i t i v e  a s p e c t  of t h e  q u e s t i o n ,  w a s  in t h e  p r e d i c t e d  d i r e c t i o n  ( g r e a t e r  

l e f t  p a r ie t a l  a c t iv a t io n  for  v e r b a l  q u e s t i o n s ;  g r e a t e r  r ight  p a r ie ta l  

a c t iv a t io n  fo r  s p a t ia l  I t e m s ) .

In addi t ion to  e m p h a z i n g  t h e  in hi bi tory  i n f l u e n c e  e x e r t e d  by t h e  

f r o n t a l  c o r t e x  o v e r  l o w e r  bra in  r e g i o n s ,  T u ck er  ( 1 9 6 1 )  r e i t e r a t e d  Nauta's  

( 1 9 7 1 )  s u m m a r y  of a n a t o m i c a l  f ind ing s  which in d ic a t e  that  c o r t i c a l  inhibi­

t ion  e x t e n d s  in a p o s t e r i o r  d i r e c t i o n  as  w e l l .  T h u s ,  I n c r e a s e d  f r o n t a l  

a c t iv a t io n  w ou ld  p r o d u c e  d e c r e a s e d  t e m p o r a l , p a r i e t a l  a n d / o r  o c c ip i t a l  

a c t i v a t i o n .  Dav ids on ( 1 9 8 4 a )  h as  c o n f i r m e d  and e x t e n d e d  th i s  r e l a t i o n s h i p
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by sh ow in g  tha t  f r o n t a l  and p a r ie t a l  EEG a s y m m e t r i e s  a r e  n e g a t i v e l y  c o r ­

r e l a t e d ;  that  I s ,  f r o n t a l  a c t i v a t io n  Is a c c o m p a n i e d  not o n l y  by  I p s l l a t e r a l  

p o s t e r i o r  d e a c t i v a t i o n ,  but by c o n t r a l a t e r a l  p o s t e r i o r  a c t iv a t io n  a s  w e l l .  

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

N u m e r o u s  e l e c t r o p h y s l o l o g l c a l  s t u d i e s  ( s e e  B r y d e n ,  1982;  

B r a d s h a w  and N e t t l e t o n ,  19 83 )  ha v e  In dic ated  that  w he n a s u b j e c t  Is 

In v o lv e d  In p e r f o r m i n g  a t a s k ,  n e u r a l  a c t i v i t y  Is I n c r e a s e d  In t h e  br ai n  

r e g i o n  r e p r e s e n t i n g  th a t  t a s k .  R e c a l l in g  that  e m o t i o n a l  p r o c e s s e s  o c c u p y  

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

p o s t e r i o r l y ,  c e r t a i n  b e h a v i o r a l  i m p l i c a t i o n s  of  th is  n e u r a l  a r r a n g e m e n t  

b e c o m e  e v i d e n t .  Let us  t r a n s l a t e  t h e  a b o v e  a n a t o m i c a l - p h y s i o l o g i c a l  

s c h e m e  Into a b e h a v i o r a l  one:

left posterior regions

ii X Ji
right posterior regions

left front*! regions right frontal regions

( s i n g l e  l i n e s  Indi ca te  e x c i t a t o r y  in f lu e n c e :  
d o u b l e  l i n e s  i n d ic a te  Inh ibi tory  I n f l u e n c e )

verbal-analytic tasks
(ejg. language)

gestalt-holistic taste 
(eg. spatial)

II II
positive affect 
(eg. heppness)

negative ottoct 

(eg. sadness)

Th us ,  a s  s u g g e s t e d  by  Da vi ds on ( 1 9 8 4 a ) n e g a t i v e  a f f e c t  s h o u l d  d i s r u p t  t h e  

p e r f o r m a n c e  of  a s p a t i a l  t a s k ,  but f a c i l i t a t e  t h e  p e r f o r m a n c e  of  a v e r b a l  

o n e .  P o s i t i v e  a f f e c t  s h o u l d  r e s u l t  in t h e  o p p o s i t e  p a t t e r n :  i m p r o v e d



sp at ia l  but i m p a i r e d  v e r b a l  p e r f o r m a n c e .  S o m e  su p p o r t  fo r  t h e s e  

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

The In t e r a c t i o n  of  L a t e r a l i z e d  Em ot ional  P r o c e s s e s  and L a t e r a l i z e d  

Cognit ive  P r o c e s s e s  

Clinical  Po pu la t io n s

in 1976 P ' o r - H e n r y  r e p o r t e d  to  th e  New York A c a d e m y  of S c i e n c e s  

th e  r e s u l t s  of s t u d i e s  which c o m p a r e d  th e  c o g n i t i v e  p e r f o r m a n c e  of 

d if f e r e n t  d ia g n o s t ic  g r o u p s .  In on e  ( F l o r - H e n r y  and Y e u d a l l ,  1976 c i t e d  In 

F i o r - H e n r y ,  197 6 )  it was  found that  on t h e  N e u r o p s y c h o l o g i c a l  Test  

B a t t e r y ,  c o n s i s t i n g  of  t w e n t y - f i v e  i n d i c a t o r s  of l o c a l i z e d  brain  f u nc t i on ,  

d e p r e s s i v e s  s h o w e d  po or  p e r f o r m a n c e  on t h o s e  I t em s s e n s i t i v e  to  

no ndominant  f u n c t i o n s .  C o m p a r a b ly  lo w  s c o r e s  on th e  p e r f o r m a n c e  but 

not v e r b a l  s u b s c a l e s  of th e  WAIS c o n f i r m e d  t h e  data ob ta in ed  f r o m  th e  

t e s t  b a t t e r y ,  in a l a t e r  s t u d y  ( F l o r - H e n r y ,  1 9 7 6 ) ,  t h e  p e r f o r m a n c e  of 

s c h i z o p h r e n i c ,  u ni po la r  d e p r e s s e d ,  m a n i c ,  and bi p ol ar  d e p r e s s e d  

s u b j e c t s  on t h e  N e u r o p s y c h o l o g i c a l  T e s t  B a t t e r y  w e r e  c o m p a r e d .

Alt hou gh t h e  p a t i e n t s  with a f f e c t i v e  d i s o r d e r s  did r e v e a l  s o m e  dy sf u n c t i o n  

on t e s t s  of t h e  le f t  h e m i s p h e r e ,  t h e  m a j o r i t y  of  i m p a i r m e n t s  w e r e  found  

on t e s t s  of  th e  right . *5

The s a m e  p a t t e r n  of r e l a t i v e l y  p o o r  r ight  h e m i s p h e r e  t e s t  

p e r f o r m a n c e  in d e p r e s s e d  p a t i e n t s  w a s  r e p o r t e d  by T a y l o r  e t  al ( 1 9 7 9 ) .  

Using t h e  A p h a s ia  S c r e e n i n g  T e s t ,  an i n s t r u m e n t  d e s i g n e d  to  r e f l e c t

' ^ A p p a r e n t l y  F l o r - H e n r y  ( 1 9 7 6 )  c o l l a p s e d  t h e  d e p r e s s e d ,  manic  and 
m a n i c - d e p r e s s i v e  s u b j e c t s  into one  ‘ a f f e c t i v e  d i s o r d e r *  g r o u p  fo r  
s t a t i s t i c a l  c o m p a r i s o n .  It woul d  h a v e  be e n  i n t e r e s t i n g  t o  s e e  if t h e r e  
w e r e  any p e r f o r m a n c e  d i f f e r e n c e s  b e t w e e n  t h e  un ipo lar  d e p r e s s e d  and the  
un ipo lar  manic  s u b g r o u p s .  U n f o r t u n a t e y ,  no s u b g r o u p  data w a s  pr ov id ed  
in th e  r e p o r t .
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l a t e r a l i z e d  and l o c a l i z e d  brain  d y s f u n c t i o n ,  t h e s e  I n v e s t i g a t o r s  c o m p a r e d  

th e  n u m b e r  of  d e p r e s s e d  s u b j e c t s  who m a d e  e r r o r s  on th e  v a r i o u s  r e g l o n -  

s p e c ' f l c  i t e m s  to t h e  n u m b e r  of c o n t r o l s  who e r r e d .  Al th oug h th e  a u t h o r s  

r e p o r t  that  m o r e  d e p r e s s l v e s  than c o n t r o l s  mad e  m i s t a k e s  on t e s t s  of  the  

dominant  p a r i e t a l  a r e a  ( p .  1 0 3 2 ) ,  It Is a p p a r e n t  fr o m  th e  g ra ph  in c lu d e d  In 

t h e i r  a r t i c l e  that  th e  d i f f e r e n c e  b e t w e e n  t h e  g r o u p s  w a s  not that g r e a t .

A s  b e s t  as  can  be d e t e r m i n e d  by v i s u a l  I n s p e c t i o n  a l o n e ,  o n ly  8 X of  th e  

d e p r e e s i v e s  m a d e  e r r o r s  on t e s t s  of  th e  l e f t  p a r i e t a l  a r e a  v e r s u s  about 3X 

of t h e  c o n t r o l s .  On t e s t s  of  the  nondo mina nt  h e m i s p h e r e  h o w e v e r  a 

c o m p a r i s o n  b e t w e e n  th e  n u m b e r  of  d e p r e s s e d  v e r s u s  n o r m a l  s u b j e c t s  

making m i s t a k e s  y i e l d e d  a h i gh ly  s ig n i f ic a n t  d i f f e r e n c e .  Wh i le  no c o n t r o l  

s u b j e c t  m a d e  any e r r o r s  on right  p a r i e t a l  i t e m s ,  o v e r  o n e - t h i r d  of  t h e  

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

( T a y l o r  et a l ,  1 9 8 1 )  which found tha t  d e p r e s s e d  p a t ie n t s  p e r f o r m e d  

p o o r l y  o n ly  on t h o s e  i t e m s  of th e  Smith Te s t  B a t t e r y  s e n s i t i v e  to  

nondo mina nt  fu n c t io n in g .

Kronfol  e t  al ( 1 9 7 8 )  a d m i n i s t e r e d  fo ur  t e s t s  of l e f t  and four  t e s t s  of  

n g h t  h e m i s p h e r e  func t ion  to  e i g h t e e n  d e p r e s s e d  p a t ie n t s  b e f o r e  and a f t e r  

u n i l a t e r a l  ECT t r e a t m e n t .  Pr io r  to  t r e a t m e n t ,  hal f  t h e  p a t i e n t s  

d e m o n s t r a t e d  p o o r  p e r f o r m a n c e  o n l y  on t e s t s  of  th e  r ight  h e m i s p h e r e .

Two p a t i e n t s  w e r e  d e f e c t i v e  on t e s t s  of  both h e m i s p h e r e s .  T h e r e  w e r e  no 

p a t ie n t s  who s h o w e d  I m p a i r m e n t s  o n l y  on le f t  h e m i s p h e r e  t a s k s .  B a s e d  on 

t h e s e  o b s e r v a t i o n s ,  th e  a u t h o r s  Inc lud ed  In t h e i r  c o n c lu d in g  r e m a r k s  

" d e p r e s s i o n  I t s e l f  I n t e r f e r e s  with c o g n i t i v e  f u n c t i o n s ,  m a in ly  t h o s e  s e r v e d  

by t h e  n o n - d o m i n a n t  h e m i s p h e r e  ( p .  5 6 5 ) . *
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in a r e c e n t  s t u d y ,  C o r r e l l  ( 1 9 8 5 )  e x a m i n e d  t h e  a s s o c i a t i o n  b e t w e e n  

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

p s y c h i a t r i c  e v a l u a t i o n .  Whi l e  a f e w  ( 7 . 3 X )  of  a l l  th e  p o s s i b l e  c o r ­

r e l a t i o n s  did r e a c h  s i g n i f i c a n c e ,  th e  p a t t e r n  of r e s u l t s  did not Indicate  any  

s y s t e m a t i c  r e l a t i o n s h i p  b e t w e e n  t h e s e  t h r e e  v a r i a b l e s  with one  e xc ept io n:  

WAIS block d e s i g n  which a c c o u n t e d  for  a l m o s t  h al f  of th e  s i g n i f ic a n t  c o r ­

r e l a t i o n s  found b e t w e e n  t h e  m e a s u r e s .

A s  part  of  an e x p e r i m e n t  ex a m in in g  th e  r e l a t i o n s h i p  b e t w e e n  

d e p r e s s i o n  and r ight  h e m i s p h e r e  d y s f u n c t i o n ,  J o h n s o n  and C ro ck e t t  ( 1 9 8 2 )  

a d m i n i s t e r e d  tw o  t e s t s  of  c o g n i t i v e  funct ion ing  to  d e p r e s s e d  p a t i e n t s  upon  

a d m i s s i o n  to  p s y c h i a t r i c  t r e a t m e n t .  The F l a g s  t e s t  r e q u i r e d  the  su b jec t  to  

v i e w  a p i c t u r e  of  a f l a g  on th e  le f t  s i d e  of  a p a g e  and t h e n  to  Indicate  the  

o r i e n t a t i o n  of e a c h  of s i x  f l a g s  p i c t u r e d  on th e  r ight  s i d e  of  th e  pa ge  by  

c i r c l i n g  the  *S“ ( s a m e  o r i e n t a t i o n )  o r  t h e  "O' ( o p p o s i t e  o r i e n t a t i o n )  un der  

e a c h  i l l u s t r a t i o n .  The Wo rd  F l u e n c y  t e s t  a l l o w e d  th e  s u b je c t  one  minute  

to  g e n e r a t e  as m a n y  w o r d s  as  p o s s i b l e  beg innin g  with a p a r t i c u l a r  l e t t e r .

Co m p a red  to  n o r m a l  c o n t r o l s ,  t h e  d e p r e s s e d  s u b j e c t s  p e r f o r m e d  

s i g n i f i c a n t l y  w o r s e  on th e  F l a g s  t e s t .  On th e  o t h e r  hand,  t h e ir  p e r f o r m ­

a n c e  on th e  W ord F l u e n c y  T e s t  w a s  s l i g h t l y ,  though not s i g n i f i c a n t l y ,  

b e t t e r  than n o r m a l .

This p a t t e r n  of  I m pa ir ed s p a t ia l  p e r f o r m a n c e  p o s s i b l y  a c c o m p a n i e d  

by s u p e r i o r  v e r b a l  ab i l i t y  among d e p r e s s e d  in di v i du al s  h a s  b e e n  no te d by  

o t h e r s .  A s  par t  of  a s t u d y  on at t r i b u t lo n a l  s t y l e s  in d e p r e s s e d  c h i l d r e n ,  

B l u m b e r g  and Izard ( 1 9 8 5 )  a d m i n i s t e r e d  t h e  P e a b o d y  P i c t u r e  V o c a b u la r y  

T e s t  and the  WlSC Block De s ig n t e s t  t o  f o r t y - f i v e  b o y s  and g i r l s  who w e r e
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div ided into t h r e e  g r o u p s  b a s e d  on t h e i r  s c o r e s  on th e  Children's  

D e p r e s s i o n  I n v e n t o r y .  T h e r e  w e r e  no d i f f e r e n c e s  b e t w e e n  high,  m e d iu m ,  

or low s c o r i n g  m a l e s  for  e i t h e r  c o g n i t i v e  t e s t .  Low d e p r e s s i o n  f e m a l e s  

p e r f o r m e d  b e t t e r  th an medium and high d e p r e s s i o n  f e m a l e s  on both t e s t s .  

High d e p r e s s i o n  f e m a l e s  w e r e  im p a i r e d  o n ly  on t h e  b lock d e s i g n  t e s t .  In 

f a c t ,  t h e i r  s c o r e s  on th e  v o c a b u l a r y  t e s t  w e r e  s o m e w h a t  b e t t e r  than t h o s e  

of th e  m o d e r a t e l y  d e p r e s s s e d  g i r l s .  This lo w  sp a t ia l  -  high v e r b a l  abi l i t y  

t e s t  p r o f i l e  had e a r l i e r  led  Ke st enba um  ( 1 9 7 9 )  to  a d v i s e  that  It, a long with 

o t h e r  s i g n s ,  m ay  be  s u g g e s t i v e  of  f u t u r e  a f f e c t i v e  d i s o r d e r .

N orm al  P o p u la t io n s

B a rd en  et  al ( 1 9 8 5 )  e x p o s e d  s e c o n d - g r a d e  c h i l d r e n  to  s i t u a t i o n s  

in t en d ed  t o  p r o d u c e  a p o s i t i v e  or n e g a t i v e  m o o d .  P e r f o r m a n c e  on a b lock  

d e s i g n  t a s k  s e r v e d  as  one  of  s e v e r a l  m e a s u r e s  u s e d  to  d e t e r m i n e  the  

a f f e c t s  of  t h e  e m o t i o n  Inducing m a n i p u l a t i o n s .  C o m p a red  to  t h e  c h i l d r e n  

who had r e c e i v e d  a p o s i t i v e  a f f e c t  Induction as  w e l l  as  t o  th e  c o n t r o l s  who  

had not e x p e r i e n c e d  any a f f e c t  t r e a t m e n t ,  th e  n e g a t i v e  a f f e c t  gr ou p  

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

of c o r r e c t  r e s p o n s e s  and am ou nt  of t i m e  n e e d e d  fo r  c o m p l e t i o n .

A f t e r  r e c a l l i n g  e v e n t s  tha t  wo uld  Induce  a p o s i t i v e ,  n e g a t i v e  or  

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

c o n c e p t  a t t a in m e n t  p r o b l e m s  Involving  s h a p e  d i s c r i m i n a t i o n  ( M a s t e r s  et  

a l ,  1 9 7 9 ) .  A s  p r e d i c t e d  by t h e  a u t h o r s ,  t h e  p o s i t i v e  m ood d e c r e a s e d  and 

the  n e g a t i v e  mood I n c r e a s e d  t h e  n u m b e r  of  t r i a l s  n e e d e d  for  s u c c e s s f u l  

c o m p l e t i o n  a s  w e l l  as  t h e  r a t e  at which e a c h  p r o b l e m  w a s  s o l v e d .  

M e a s u r e s  of  I n t e r e s t ,  I n v o l v e m e n t  and a r o u s a l  o bt a i ne d a f t e r w a r d s
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p r o v e d  to  be  on ly  w e a k l y  r e l a t e d  t o  s u c c e s s  e s p e c i a l l y  w he n v i e w e d  

a g a in s t  th e  s u b s t a n t i a l  In f lu e n c e  of  th e  in d u ced  m o o d s .

When a h e m i s p h e r e  Is In vo lv ed in a t a s k ,  r e a c t i o n  t i m e  t o  a s i m p l e  

s t i m u l u s  p r e s e n t e d  to  that  h e m i s p h e r e  wil l  be  l o n g e r  than when that  

h e m i s p h e r e  1s  not s p e c i f i c a l l y  e n g a g e d  and l o n g e r  than tha t  of  t h e  o t h e r  

u n o c c u p i e d  h e m i s p h e r e  ( R l z z o l a t t t ,  1979 c i t e d  In La da va s  e t  a l ,  1 9 8 4 ) .  

La dav as  et al ( 1 9 8 4 )  m a d e  u s e  of  th is  p h e n o m e n o n  to  e x a m i n e  th e  

l a t e r a l i z a t i o n  of  n e g a t i v e  a f f e c t .  A f t e r  obta in ing  b a s e l i n e  r e a c t i o n  t i m e  

m e a s u r e s  t o  a l ight  s t i m u l u s  p r e s e n t e d  in t h e  l e f t  and r ight  v i s u a l  f i e l d s ,  

Lad ava s  e t  al ( 1 9 8 4 )  a s k e d  one  g r o u p  of  s u b j e c t s  to  ' f e e l  s a d . "  D esp i t e  

t h e  s i m p l i c i t y  of t h e  m a n ip u la t io n ,  t h e  a u t h o r s  c l a i m  that  t h e  In s t r u c t io n  

w a s  s u f f i c i e n t  to  p r o d u c e  the  d e s i r e d  a f f e c t .  A s e c o n d  g r o u p  of s u b j e c t s  

w a s  a s k e d  t o  v i s u a l i z e  e m o t i o n a l l y  n e u t r a l  e v e r y d a y  a c t i v i t i e s ,  l ike  

g e t t in g  d r e s s e d .

The r e s u l t s  s h o w e d  that  in t h e  f i r s t  t e s t i n g  s e s s i o n ,  with no p r io r  

i n s t r u c t i o n s ,  t h e r e  w e r e  no d i f f e r e n c e s  in r e a c t i o n  t i m e  b e t w e e n  th e  

g r o u p s  nor  b e t w e e n  t h e  two v i s u a l  f i e l d s .  In t h e  s e c o n d  s e s s i o n ,  when t h e  

addit ional  t a s k  had b e e n  i n t r o d u c e d ,  r e a c t i o n  t i m e  to  t h e  l ight  s t i m u l u s  

i n c r e a s e d  in both g r o u p s ;  h o w e v e r ,  fo r  t h e  n e u t r a l  I m a g e r y  g r o u p ,  th e  

i n c r e a s e  w a s  e q u i v a l e n t  for  both v i s u a l  f i e l d  p r e s e n t a t i o n s .  A m o n g  t h e  

s a d  s u b j e c t s ,  th e  i n c r e a s e d  r e a c t i o n  t i m e  w a s  g r e a t e r  with l e f t  v i s u a l  

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

T h u s ,  t h e r e  Is a fa i r  am oun t  of  data s u p p o r t in g  o n e  of  t h e  

p r e d i c t i o n s  g e n e r a t e d  by  Davids on's  ( 1 9 8 4 a )  m ode l :  n e g a t i v e  a f f e c t  

i n t e r r u p t s  t h e  p e r f o r m a n c e  of r ight  h e m i s p h e r e  t a s k s .  The  r e s u l t s  of
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M a s t e r s  et al ( 1 9 7 9 )  s u p p o r t  a s e c o n d  pr ed ic t io n:  p o s i t i v e  a f f e c t  

f a c i l i t a t e s  right  h e m i s p h e r e  fu nc t io ni ng .  The r e s u l t s  of E h r l l ch m a n  

i i q « 4 ) a r e  a i« o  in a c c o r d  with th is  s e c o n d  p r e d i c t i o n .

A f t e r  obta in ing  b a s e l i n e  m e a s u r e s  on tw o v e r b a l  and tw o spat ia l  

t a s t e s ,  E h r l l c h m a n  ( 1 9 8 4 )  e x p o s e d  one  g r o u p  of s u b j e c t s  to a p l e a s a n t  

o d o r and one  g r o u p  of s u b j e c t s  to  an u n p l e a s a n t  odor  as  t h e y  c o m p l e t e d  

p a r a l l e l  v e r s i o n s  of  th e  fo ur  c o g n i t i v e  t a s k s .  O v e r a l l ,  t h e  p r e s e n c e  of  an 

o d o r  i n t e r f e r e d  with t e s t  p e r f o r m a n c e ;  h o w e v e r ,  on one  of t h e  s pa t ia l  

t a s ^ s ,  th e  P o r m  Roard T e s t ,  the  p r e s e n c e  of  an o d o r ,  p a r t i c u l a r l y  a 

p o s i t i v e  o n e ,  r e s u l t e d  in s i g n i f i c a n t l y  h ig h er  s c o r e s .

A th ir d  p r e d i c t i o n  which has  r e c e i v e d  s o m e  c o n f i r m a t i o n  Is Imp air ed  

' e ft h e m i s p h e r e  funct ion ing  in th e  p r e s e n c e  of a p o s i t i v e  m o o d .  S t e r n  and 

Brown ( 1 9 5 7 )  d e s c r i b e d  a pat ient  s u f f e r i n g  f r o m  p a t h o l o g i c a l  laughing  

who a l s o  s h o w e d  d i s r u p t e d  c a l c u l a t i o n  a b i l i ty  and d e f e c t i v e  r e a s o n i n g .

• s e n  et al ( 1 9 8 2 )  h a v e  p r o v id e d  s o m e  v e r y  p r o v o c a t i v e  data on th e  

i n f l u e n c e  of  p o s i t i v e  a f f e c t .  In t i m e r  t a p e  p r o b l e m s ,  a p a p e r  t a p e s  m o v e s  

pa st  a t i m e r  at a c e r t a i n  s p e e d .  The t i m e r  m a r k s  th e  p a p e r  t a p e  with a 

dot at f i x e d  I n t e r v a l s .  A s  t h e  s p e e d  at which t h e  t a p e  p a s s e s  t h e  t i m e r  

' ' a r e s ,  th e  n u m b e r  of dots  p r o d u c e d  v a r i e s  p r o p o r t i o n a t e l y .  The  

s u b j e c t s '  t a s k  Is to  i n d ic a te  which o f  s e v e r a l  d l s t r a c t o r  t a p e s  woul d  ha v e  

be en p r o d u c e d  by a g iv e n  s p e e d .  This p a r t i c u l a r  t a s k  was  s e l e c t e d  ( s e e  

• se n  et a l ,  19 8 2 )  b e c a u s e  it co u ld  be a p p r o a c h e d  In e i t h e r  of tw o  ways:  

in t u i t i v e l y  or  a n a l y t i c a l l y .  E a r l i e r  r e s e a r c h  ( M e a n s ,  1980  c i t e d  In Isen  et  

a>, ’ 9 8 2 )  s h o w e d  that  fo r  s o m e  u n e x p la in e d  r e a s o n ,  t h o s e  s u b j e c t s  who  

e m p l o y e d  an in tu i t ive  a p p ro a ch  t e n d e d  to  e q u a t e  s p e e d  with numb er :  th e
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f a s t e r  th e  t a p e  m o v e d ,  th e  m o r e  dot s  p r o d u c e d .  It Is h o w e v e r  the  m o r e  

c o g n i t i v e l y  demanding l o g i c a l -  a n a l y t i c a l  a p p ro a ch  that  l e a d s  to  the  

c o r r e c t  c o n c l u s i o n  that  ta p e  s p e e d  and dot f r e q u e n c y  v a r y  i n v e r s e l y .

Isen et al ( 1 9 8 2 )  r e p o r t e d  that  c o m p a r e d  to  c o n t r o l s ,  s u b j e c t s  in whom a 

p o s i t i v e  mood had be en p r o d u c e d  by o f f e r in g  r e f r e s h m e n t s  e m p l o y e d  the  

i n c o r r e c t  intui t ive  a p p r o a c h .

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

Davidson's  m o d e l ,  1s n e v e r t h e l e s s  r e t r o s p e c t i v e .  With th e  p o s s i b l e  

e x c e p t i o n  of  E h r l l c h m a n ’s s t u d y  ( 1 9 8 4 ) ,  t h e r e  ha s  b e e n  no d i r e c t  t e s t  of  

t h e  in t e r a c t i o n  of p o s i t i v e  and n e g a t i v e  a f f e c t  on le f t  and right h e m i s p h e r e  

c o g n i t i v e  fu n c t io n in g .  ' 6  t h e  p r o p o s e d  s t u d y  wi l l  a d d r e s s  th e  q u e s t i o n  of  

e m o t i o n - c o g n l t l o n  in t e r a c t i o n  by c o m p a r i n g  r ight  and l e f t  h e m i s p h e r e  

c o g n i t i v e  p e r f o r m a n c e  in th e  p r e s e n c e  of  an in duc ed n e g a t i v e  m o o d ,  an 

induced p o s i t i v e  m o o d ,  an induce d n e u t r a l  m oo d and a no mood induct ion  

cond i t i on .

F ol lo wi ng  Davidson's  ( 1 9 8 4 a )  m o d e l ,  t h e  f o l l o w in g  p r e d i c t i o n s  a r e  

o f f e r e d :  C o m p a red  to  no mood Induction or  a n e u t r a l  m o o d  Induct ion ,

(1 )  t h e  p e r f o r m a n c e  of a r ight  h e m i s p h e r e  t a s k  wi l l  be Im pa ire d In a 

n e g a t i v e  m o o d ,  e n h a n c e d  in a p o s i t i v e  m o o d .

( 2 )  th e  p e r f o r m a n c e  of  a l e f t  h e m i s p h e r e  ta sk  wi l l  be  e n h a n c e d  In a 

n e g a t i v e  m o o d ,  im p a i r e d  In a p o s i t i v e  m o o d .

( 3 )  th e  p e r f o r m a n c e  of right  or  l e f t  h e m i s p h e r e  t a s k s  wi l l  not be  

d i f f e r e n t i a l l y  a f f e c t e d  by t h e  n e u t r a l  mood Induction nor  wi l l  th e

• ^ i n d e e d ,  e v e n  E h r l l c h m a n 's  ( 1 9 8 4 )  s t u d y  w a s  not s t r i c t l y  b a s e d  on 
e m o t i o n a l  e x p e r i e n c e  p e r  s e  but r a t h e r  on t h e  a s s u m p t i o n  that  a f f e c t  m ay  
be a m a n i f e s t a t i o n  of  m o r e  f u n d a m e n ta l  a p p r o a c h - a v o l d a n c e  t e n d e n c i e s  
d i f f e r e n t i a l l y  l a t e r a l l z e d  t o  t h e  le f t  and r ight h e m i s p h e r e s ,  r e s p e c t i v e l y .
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n e u t r a l  mood induct ion  p r o d u c e  s c o r e s  d i f f e r e n t  f r o m  th e  no 

mood induct ion  co n d i t io n .

A s  ind ic at ed  in t h e  beginning  of  th i s  p r o p o s a l  though t h e r e  Is 

an o th e r  t h e o r y  of  b r a l n - b e h a v l o r  o r g a n i z a t i o n  which might  e n c o u r a g e  

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

The i n t e r a c t i o n  of L a t e r a l l z e d  Brain P r o c e s s e s :  An A l t e r n a t i v e

W hi le  not. d i r e c t l y  c o n c e r n e d  with t h e  I n te r a c t io n  b e t w e e n  

a n t e r i o r / e m o t i o n a l  and p o s t e r i o r / c o g n i t i v e  brain  r e g i o n s ,  Klnsbourne  

( K ln s b o u r n e  and H ic ks ,  1978; Klns bo ur ne  and H l s c o c k ,  1 9 8 3 ) )  has  a d v a n c e d  

a m ode l  which m a y  n e v e r t h e l e s s  h a v e  b e a r in g  on e m o t l o n - c o g n i t l o n  

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

A c c o r d i n g  to  Klns bou rne' s  "functional  c e r e b r a l  space" t h e o r y ,  

p e r f o r m i n g  a t a s k  a c t i v a t e s  not o n ly  t h e  p a r t i c u l a r  brain  r e g io n  s p e c i f i c  

for  that  ta s k  but ,  due  to  t h e  s p r e a d  of n e u r a l  a c t i v a t i o n  f r o m  that  s i t e ,  a 

l a r g e  am oun t  of  adj acent  c e r e b r a l  a r e a  as  w e l l .  In addi tion to  the  

n u m e r o u s  b e h a v i o r a l  s t u d i e s  c i t e d  by K ln sbo ur e  and Hlscoc k ( 1 9 8 3 )  in 

su p p o r t  of  th e  m o d e l  a r e  th e  p h y s i o l o g i c a l  f indin gs  of L a s s e n  and Roland  

( 1 9 8 3 )  who r e p o r t e d  tha t  I n c r e a s e s  In c e r e b r a l  a c t iv a t io n  as  m e a s u r e d  by 

blood f l o w  a r e  found In e n t i r e  c o r t i c a l  s y s t e m s  f o l l o w i n g  e x p o s u r e  t o  e v e n  

mild s t i m u l i .  The touc h of a hair  on t h e  f in g e r  t ip w a s  found t o  I n c r e a s e  

n e u r a l  a c t i v i t y  in an a r e a  as  l a r g e  a s  tha t  a c t i v a t e d  w he n t h e  e n t i r e  hand  

w a s  m o v e d .  This s p r e a d i n g  a c t iv a t io n  1s p r e s u m e d  to  be  g r a d e d ,  tha t  i s ,  

th e  c l o s e r  ( f u r t h e r )  t h e  adjoining r e g i o n s  a r e  t o  t h e  t a s k  s p e c i f i c  c i t e ,  th e  

g r e a t e r  ( l e s s e r )  t h e y  wi l l  be  a c t i v a t e d .  T h u s ,  s i t e s  within a h e m i s p h e r e
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a r e  f u n c t i o n a l l y  c l o s e r  t o  one  a n o t h e r  than t h e y  a r e  to  s i t e s  In t h e  o t h e r  

h e m i s p h e r e  with one  im p o r ta n t  e x c e p t i o n .  The right  and le f t  a r e a s  

r e p r e s e n t i n g  l imb c o n t r o l  a r e  f u n c t i o n a l l y  c l o s e r  to  e a c h  o t h e r  than th e y  

a r e  t o  o t h e r  c o n t r o l  a r e a s  within t h e i r  h e m i s p h e r e .  In o t h e r  w o r d s ,  the  

c o n t r o l  c e n t e r s  for  t h e  tw o  hands a r e  f u n c t i o n a l l y  c l o s e r  t o  e a c h  o th e r  

than t h e y  a r e  to t h e  c o n t r o l  c e n t e r s  fo r  t h e ir  I p s l l a t e r a l  f e e t .

T h u s ,  if tw o t a s k s  w h o s e  p e r f o r m a n c e s  a r e  d ep en d en t  on the  

funct ionin g  of c l o s e l y  s i t u a t e d  bra in  r e g i o n s  a r e  e x e c u t e d  s i m u l t a n e o u s l y ,  

f a c i l i t a t i o n  or  im p a i r m e n t  wil l  be  o b s e r v e d  dep ending  on t h e  n a tu r e  of the  

two t a s k s .  E n h a n c e m e n t  can be  e x p e c t e d  If one  of  t h e  t a s k s  1s e a s y  or If 

t h e  tw o  t a s k s  a r e  not i n c o m p a t i b l e .  E n h a n c e m e n t  can  a l s o  be  o b s e r v e d  In 

a s i n g l e  task  d e s i g n  if t h e  h e m i s p h e r e  media t in g  that  t a s k  h as  be e n  p r i m e d  

( s e e  Klnsb our ne  and H l s c o c k ,  19 8 3 ,  p.  2 5 7 )  f o r  e x a m p l e  by  p r io r  e x p o ­

s u r e  t o  o t h e r  h e m i s p h e r e - s p e c i f i c  s t i m u l i .  Inde ed ,  t h e  p e r f o r m a n c e  of  a 

h e m i s p h e r e  on a t a c h l s t o s c o p l c  ta s k  m a y  be  s o  i m p r o v e d  a s  t o  a c t u a l l y  

r e v e r s e  ty p ic a l  v i s u a l  f i e l d  a s y m m e t r i e s .  By v a r y i n g  t h e  n a tu r e  of  the  

s t i m u l u s  ap p e a r in g  I m m e d i a t e l y  b e f o r e  t h e  t a r g e t  s t i m u l u s ,  a right  v i s u a l  

f i e l d / l e f t  h e m i s p h e r e  a d v a n t a g e  fo r  s h a p e s  ( H e l l l g e ,  19 7 8 )  and a le f t  

v i s u a l  f i e l d / r i g h t  h e m i s p h e r e  a d v a n t a g e  fo r  digit  r e c o g n i t i o n  ( K e r s h n e r  e t  

a l ,  1 9 7 7 )  ha v e  b e e n  fo u n d .  This ’pr iming* e f f e c t  r e c e i v e s  f u r t h e r  

s u p p o r t ,  a lb e i t  I n d i r e c t ,  f r o m  a n o t h e r  o b s e r v a t i o n  of  L a s s e n  and Roland  

( 1 9 8 3 ) .  I n c r e a s e d  c o r t i c a l  a c t iv a t io n  w a s  n o ted  e v e n  whe n t h e  s u b j e c t s  

w e r e  wai ting fo r  t h e  s t i m u l u s  t o  be  p r e s e n t e d  s u g g e s t i n g  ’ a s p e c i f i c  

m e c h a n i s m . . . a  s t a t e  of  d e p o l a r i z a t i o n  with e n h a n c e d  r e a d i n e s s  fo r  f ir ing  

-  am p l i fy in g  s o  t o  s p e a k  -  any s e n s o r y  Input t o  a m a x im u m  ( p .  1 4 9 ) . ’
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I m pa ir m ent  wi l l  be  s e e n  when th e  t w o  t a s k s  a r e  c o m p l e x  a n d / o r  

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

t a s k - s p e c i f i c  brain r e g io n  wil l  s p r e a d ,  I n t e r f e r i n g  with t h e  t a s k - s p e c i f i c  

a c t i v i t y  of  i ts  n e i g h b o r .  The m o r e  d i f f icu l t  t h e  t a s k ,  th e  m o r e  c e r e b r a l  

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

The l i t e r a t u r e  s e e m s  to  s u g g e s t  that  w h e t h e r  e n h a n c e m e n t  or  

i m p a i r m e n t  Is o b s e r v e d  in a p a r t i c u l a r  d u a l - t a s k  e x p e r i m e n t  s e e m s  to  

de pe nd  on the  c o m p l e x i t y  of t h e  r e s p o n s e ( s ) t h e  s u b je c t  mus t  

s i m u l t a n e o u s l y  e x e c u t e .  A s s u m i n g  that  t h e  p r o c e s s e s  r e q u i r e d  by th e  two  

t a s k s  o c c u p y  th e  s a m e  h e m i s p h e r e ,  e n h a n c e m e n t  can be  e x p e c t e d  if onl y  

one  o v e r t  r e s p o n s e  is  r e q u i r e d ,  th e  c o m p e t i n g  t a s k  is not c o m p l e x ,  

a n d / o r  th e  s i m u l t a n e o u s  p e r f o r m a n c e  of t h e  tw o  t a s k s  i n c r e a s e s  g e n e r a l  

a r o u s a l  and t h e r e f o r e  a v a i l a b l e  r e s o u r c e s  be y o n d  that  p r o d u c e d  by e i t h e r  

t a s k  a l o n e  ( K ln s b o u r n e  and H i s c o c k ,  198 3 ,  p.  3 2 0 ) .  If both t a s k s  r e q u ir e  

s i m u l t a n e o u s  o v e r t  r e s p o n s e s ,  or if both t a s k s  a r e  c o g n i t i v e l y  demanding  

e v e n  if o n l y  one  o v e r t  r e s p o n s e  is c a l l e d  f o r ,  I n t e r f e r e n c e  wi l l  be  

r e c o r d e d .

Kln sb ou rn e  ( 1 9 7 0 )  a s k e d  s u b j e c t s  to d e t e r m i n e  w h e t h e r  a 

t a c h i s t o s c o p l c a l l y  p r e s e n t e d  s q u a r e ,  one  of  w h o s e  s i d e s  w a s  in th e  

c e n t r a l  v i s u a l  f i e l d  with th e  o t h e r  t h r e e  t o  t h e  l e f t ,  r ig h t ,  top  or  bo t tom  of  

f i x a t i o n ,  had a gap In It and if s o ,  on which of  t h e  s q u a r e ' s  s i d e s  t h e  gap  

a p p e a r e d .  P e r f o r m a n c e  on t h e  ta s k  a l o n e  w a s  c o m p a r e d  t o  p e r f o r m a n c e  

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

s u b j e c t s  h e a r d  and w e r e  a s k e d  to r e m e m b e r  a l i s t  of  s i x  w o r d s .  If th e  gap  

in t h e  s q u a r e  a p p e a r e d  on i t s  l e f t  s i d e ,  t h e  s u b j e c t  was  to  r e p e a t  t h e  f i r s t
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t h r e e  w o r d s  of t h e  l i s t .  If th e  ga p was  on t h e  r ig h t ,  t h e  l a s t  t h r e e  w e r e  to  

be r e p o r t e d .  If t h e r e  w a s  no ga p in t h e  s q u a r e ,  t h e  s u b j e c t  w a s  to  r e m a i n  

s i l e n t .  A c o m p a r i s o n  of le f t  v e r s u s  r ight  gap d e t e c t i o n  a c c u r a c y  In the  

tw o  co n d i t io n s  r e v e a l e d  a f a c i l i t a t i o n  e f f e c t .  W h e r e a s  p e r f o r m a n c e  was  

e q u iv a le n t  fo r  l e f t  and right  s i d e d  ga p d e t e c t i o n  In th e  f i r s t ,  no c o n c u r r e n t  

t a s k  c o n d i t io n ,  f o r  th e  s e c o n d  In which s u b j e c t s  had t h e  addi t ional  v e r b a l  

m e m o r y  l o a d ,  d e t e c t i o n  of  g a p s  a p p e a r in g  In t h e  r ight  v i s u a l  f i e l d  ( l e f t  

h e m i s p h e r e )  w a s  s i g n i f i c a n t l y  b e t t e r  th an  d e t e c t i o n  of  l e f t - s i d e d  g a p s ,  

i n d e e d ,  r i g h t - s i d e d  gap d e t e c t i o n  in t h e  v e r b a l  cond i t i on  w a s  b e t t e r  than  

r i g h t - s i d e d  gap d e t e c t i o n  in th e  s i l e n t  c o n d i t i o n 1?

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

k.imura ( 1 9 7 3 )  found g r e a t e r  s p o n t a n e o u s  m o v e m e n t s  In t h e  right  hand  

during  s p e a k in g  than during  s i l e n c e .  Left hand m o v e m e n t  did not  

d i s c r i m i n a t e  b e t w e e n  s p e a k in g  and s i l e n t  c o n d i t io n s  no r  w e r e  t h e r e  any  

d i f f e r e n c e s  b e t w e e n  t h e  tw o ha nds  during  h u m m in g .

in a m o r e  r e c e n t  s t u d y ,  Ha m so n and Klmura ( 1 9 8 4 )  v i d e o t a p e d  

s p o n t a n e o u s  m o v e m e n t s  of  t h e  le f t  and r ight  h and s  of  s u b j e c t s  as  t h e y  

p e r f o r m e d  v e r b a l  and s p a t i a l  t a s k s .  A l l  t a s k s  w e r e  p e r f o r m e d  by  

m an ip ul a t ing  b l o c k s .  For  t h e  s p a t ia l  t a s k s ,  t h e  s u b j e c t s  u s e d  b l o c k s  

painte d  with v a r i o u s  l ine  p a t t e r n s .  For  t h e  v e r b a l  t a s k s ,  b l o c k s  with  

l e t t e r s  dr a w n  on w e r e  u s e d .  A n a l y s i s  of  t h e  v i d e o t a p e s  a l l o w e d  th e  

r e s e a r c h e r s  to  c l a s s i f y  n i n e t e e n  id e n t i f i a b l e  m o v e m e n t s  Into f iv e  

c a t e g o r i e s ,  t h r e e  of which w e r e  ta s k  r e l a t e d .  The r e m a in in g  two n o n - t a s k

1?The o n l y  s t a t i s t i c s  Inc lud ed In t h e  r e p o r t  a r e  t h e  m e a n s  fo r  le f t  and  
r ight  s i d e  p e r f o r m a n c e  s o  t h e r e  Is no w a y  t o  d e t e r m i n e  If th i s  d i f f e r e n c e  
w a s  s i g n i f i c a n t .
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r e l a t e d  c a t e g o r i e s  w e r e  s e l f  t o u c h  ( e . g .  s c r a t c h 1 n g ) / r e s t  ( e . g .  l eani ng  

head on a r m )  and m i s c e l l a n e o u s  ( e . g .  tapping f i n g e r  on t a b l e  t o p ) .

The a u t h o r s  found that  c o m p a r e d  to  b a s e l i n e  p e r f o r m a n c e  on a 

n o n l a t e r a l l z e d  t a s k ,  s p o n t a n e o u s  m o v e m e n t s  w e r e  g r e a t e r  In t h e  right  

hand during  v e r b a l  p r o b l e m s  and g r e a t e r  in t h e  l e f t  during  t h e  sp a t i a l  

p r o b l e m s  for  t w o  of t h e  t h r e e  t a s k - r e l a t e d  and t h e  m i s c e l l a n e o u s  non­

ta s k  r e l a t e d  m o v e m e n t  c a t e g o r i e s .  A u x i l i a r y  m o v e m e n t s  ( e . g .  widening  

t h e  s p a c e  b e t w e e n  two b l o c k s  to  p e r m i t  I n s e r t i o n  of  a t h i r d )  s h o w e d  

r e v e r s e d  a s y m m e t r y  during  t h e  s p a t i a l  ta sk  ( g r e a t e r  right  hand  

m o v e m e n t )  c o m p a r e d  t o  b a s e l i n e .  L a t e r a l l z e d  s h i f t s  w e r e  not o b s e r v e d  

f o r  a u x i l i a r y  m o v e m e n t s  in th e  v e r b a l  c o n d i t io n .  S e l f - t o u c h  m o v e m e n t s  

w e r e  in i t ia ted  a s  much by th e  le f t  a s  th e  r ight  hand in both v e r b a l  and 

s p a t ia l  c o n d i t i o n s .

B a s e d  on th e  o b s e r v a t i o n  that  o n ly  t a s k - r e l a t e d  m o v e m e n t s  s h o w e d  

a l a t e r a l l z e d  I n c r e a s e  c o n s i s t e n t  with t h e  h e m i s p h e r e  s p e c i a l i z e d  for  the  

t a s k ,  t h e  a u t h o r s  r e j e c t e d  Ki ns bo ur ne 's  o v e r f l o w  t h e o r y :

This s e l e c t i v i t y  In e f f e c t s  woul d  a p p e a r  t o  r u l e  out one  
p oten t i a l  e x p l a n a t i o n  of  our f i n d i n g s ,  n a m e l y  that  t h e  
o b s e r v e d  s h i f t s  a r e  t h e  r e s u l t  of  a g e n e r a l  m o t o r  
o v e r f l o w ,  or  ' s p i l l o v e r '  e f f e c t s  within t h e  p r o b l e m  
s o l v i n g  h e m i s p h e r e .  P r e s u m a b l y ,  th is  t y p e  of  e x p l a n ­
at ion w ou ld  p r e d i c t  n o n s p e c i f i c  f a c i l i t a t i o n  of  a l l  manual  
a c t i v i t y  g e n e r a t e d  by a p a r t i c u l a r  h a l f  of  t h e  b r a in ,  
which Is o b v i o u s l y  not t h e  c a s e  In t h e  p r e s e n t  s t u d y  ( p .  1 2 0 ) .

We can q u e s t i o n  though w h e t h e r  th e  s a m e  r e s u l t s  w o u ld  h a v e  b e e n

o b s e r v e d  if th e  s u b j e c t s  w e r e  not p e r m i t t e d  t o  a c t i v e l y  m a n i p u l a t e  th e

b l o c k s .  That i s ,  p e r h a p s  t h e  " s p i l l o v e r '  i s  be ing  e x h a u s t e d  by the

n e c e s s a r y  t a s k - r e l a t e d  m o v e m e n t s  s o  that t h e r e  Is no f u r t h e r  n e e d  fo r

addi t ional  m o v e m e n t s .  This h y p o t h e s i s  i s  s u p p o r t e d  by t h e  f ind ing s  of  Kee
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et al ( 1 9 8 4 )  who c o m p a r e d  k e y - t a p p i n g  p e r f o r m a n c e  of  t h e  le f t  and right  

hands w h i l e  the  s u b j e c t s  s o l v e d  sp a t ia l  p r o b l e m s  m e n t a l l y  v e r s u s  

p h y s ' c a l l y .  C om pared to  b a s e l i n e  p e r f o r m a n c e ,  l e f t  hand k e y  tapping w a s  

f a c i l i t a t e d  whe n t h e  s u b j e c t s  had to  c o m p l e t e  th e  b lo ck d e s i g n  p r o b l e m s  

m e n t a l l y  -  wi thout  handl ing  t h e  b l o c k s .  When th e  s u b j e c t s  a c t u a l l y  

p o s i t i o n e d  th e  b l o c k s  with one  hand w h i l e  k e y - t a p p i n g  with t h e  o t h e r ,  

i n t e r f e r e n c e  r e f l e c t e d  In p o o r e r  le f t  hand k e y - t a p p i n g  p e r f o r m a n c e  was  

o b s e r v e d .

Ot her  r e p o r t s  of l a t e r a l l z e d  I n t e r f e r e n c e  e f f e c t s  In which sp ea k in g  

s e l e c t i v e l y  i n t e r f e r e d  with right  hand p e r f o r m a n c e  ha ve  be e n  found for  

dowe l  b al an c in g  (K ln sb o u rn e  and Cook,  1971; Lo mas  and Kl mur a,  1 9 7 6 ) ,  

f in g e r  tapping  (Kee  et  a l ,  1 9 8 4 ) ,  s e q u e n t i a l  f in g e r  tapping ( L o m a s  and 

Kimura,  19 7 6 )  and a r m  m o v e m e n t s  ( L o m a s  and Klm ura,  1 9 7 6 ) .  A 

t h o r o u g h  r e v i e w  can  be found In Klns bou rne  an Hl scock ( 1 9 8 3 ) .

Addit ional  su p p o r t  for  t h e  r e l a t i o n s h i p  l inking f a c i l i t a t i o n  or  

i n t e r f e r e n c e  with th e  n a t u r e  of th e  r e q u i r e d  r e s p o n s e ( s )  Is p r o v id e d  by 

t h e  r e s u l t s  of a s e r i e s  of s t u d i e s  In which t h e  c o m p l e x i t y  of t h e  s t i m u l u s  

or  t h e  c o m p l e x i t y  of  t h e  r e s p o n s e  w a s  v a r i e d .  Gr een ( 1 9 8 4 )  r e p o r t e d  that  

th e  r e a c t i o n  t i m e  of th e  hand re s p o n d in g  t o  a t a c h l s t o s c o p l c a l l y  p r e s e n t e d  

s t i m u l u s  Is s l o w e r  wh en  th e  h e m i s p h e r e  c o n t r o l l i n g  that hand Is a l s o  the  

o ne  s p e c i a l i z e d  fo r  p r o c e s s i n g  t h e  inc om in g s t i m u l u s .  T h u s ,  it might  be  

p r e d i c t e d  that  by making th e  s t i m u l u s  o r  r e s p o n s e  s i m p l e r  t h e r e b y  

r e d u c in g  t h e  d e m a n d s  on t h e  t a r g e t  h e m i s p h e r e ,  r e a c t i o n  t i m e  by th e  

I p s l l a t e r a l l y  c o n t r o l l e d  hand woul d  be r e d u c e d .  In f a c t ,  v a r y i n g  th e  

c o m p l e x i t y  of th e  s t i m u l u s  had no e f f e c t  on r e a c t i o n  t i m e .  C reat ing  a
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s i m p l e r  r e s p o n s e  r e q u i r e m e n t ,  th o u g h ,  e l i m i n a t e d  I n t e r f e r e n c e  e f f e c t s  

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

The s t r o n g e s t  su p p o r t  fo r  Kins bou rne 's  s p r e a d i n g  ac t iv a t io n  mo del  

( K ln s b o u r n e  and H ic ks ,  1978; Klnsb our ne  and H l s c o c k ,  19 8 3 )  i s  b a s e d  on 

m o t o r  b e h a v i o r .  Inde ed ,  a l l  of  th e  d u a l - t a s k  l i t e r a t u r e  b ear in g  on th e  

t h e o r y  can  be  c l a s s i f i e d  into  tw o c a t e g o r i e s  ( K in s b o u r n e  and H ls c o c k ,  

1 9 8 3 ) .  For  t h e  f i r s t  g r o u p ,  both t a s k s  a r e  m o t o r .  In t h e  s e c o n d ,  one  of  

t h e  t a s k s  is  m o t o r ,  th e  o t h e r  c o g n i t i v e .  The s t u d i e s  r e p r e s e n t i n g  th e  

• s e c o n d ,  c o g n i t i v e - m o t o r  grou p in g  ha v e  r e v e a l e d  that  I n t e r f e r e n c e  e f f e c t s  

o c c u r  in o n l y  on e  d ir ec t io n:  c o g n i t i v e  to  m o t o r .  That i s ,  p r o c e s s i n g  

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

m o t o r  b e h a v i o r ,  e s p e c i a l l y  In th e  I p s l l a t e r a l l y  c o n t r o l l e d  l i m b ,  but m o t o r  

a c t i v i t y  d o e s  not im pa ir  c o n c u r r e n t  c o g n i t i v e  p r o c e s s i n g .  To d a t e ,  t h e r e  

h a v e  not b e e n  any t e s t s  of  Kins bou rne 's  t h e o r y  us in g  tw o  co g n i t iv e  t a s k s  

and c e r t a i n l y  none  In which one  of  th e  tw o  c o n c u r r e n t  a c t i v i t i e s  of a 

h e m i s p h e r e  i n v o l v e s  e m o t i o n a l  p r o c e s s i n g .  The data that  ha v e  be en  

r e p o r t e d  h o w e v e r  do inv i t e  c e r t a i n  p r e d i c t i o n s  on th e  i n f l u e n c e  of e m o t i o n  

on c o g n i t i o n .  B a s e d  on t h e  a s s u m p t i o n  that  t h e  a n t e r i o r  ac t iva t ion  

a s s o c i a t e d  with e m o t io n  s p r e a d s  t o  t h e  I p s l l a t e r a l  p o s t e r i o r  r e g io n s  

i n v o l v e d  in c o g n i t i o n ,  and on t h e  f indings  that

( a )  whe n on e  of t h e  tw o  t a s k s  is  not c o g n i t i v e l y  de mand ing  ( e a s y ,  

w e l l  p r a c t i c e d ,  'a u t o m a t ic " )  a n d / o r  d o e s  not r e q u i r e  a c o m p l e x  

o v e r t  r e s p o n s e ,  t h e  p e r f o r m a n c e  of  t h e  s e c o n d  t a s k s  wil l  be  

im p ro v ed ;
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( b )  'p r i m i n g '  a h e m i s p h e r e  f a c i l i t a t e s  t h e  p e r f o r m a n c e  of t a s k s  

m e d i a t e d  by that  h e m i s p e r e ;

( c )  i n c r e a s e s  in a r o u s a l  m a y  I n c r e a s e  t h e  r e s o u r c e s  a v a i l a b l e  for  

ta s k  p e r f o r m a n c e ;  and

( d )  t h e  p r e s e n c e  of an e m o t io n  Is a s s o c i a t e d  with i n c r e a s e d  a r o u s a l  

( s e e  p a g e s  2 3 - 3 7  he re ;  s e e  a l s o  T u ck er  and W i l l i a m s o n ,  1 9 8 4 ) ,

th e  fo l l o w i n g  p r e d i c t i o n s  a r e  o f f e r e d :  C o m p a r e d  to  no  mood Induct ion ,

( 1 )  t h e  p r e s e n c e  of a n e g a t i v e  mood wi l l  I m p r o v e  p e r f o r m a n c e  of  

right  h e m i s p h e r e  t a s k s  t o  a g r e a t e r  d e g r e e  than wil l  th e  

p o s i t i v e  and n e u t r a l  moo d Induct ions;  due  t o  t h e  r e l a t i v e l y  

g r e a t  fu nc t iona l  d i s t a n c e  b e t w e e n  c o n t r a l a t e r a l  a n t e r i o r  and 

p o s t e r i o r  r e g i o n s ,  th e  p r e s e n c e  of  a n e g a t i v e  mood Is not  

e x p e c t e d  to  In f lu e n c e  t h e  p e r f o r m a n c e  of  l e f t  h e m i s p h e r e  

c o g n i t i v e  t a s k s .

( 2 )  t h e  p r e s e n c e  of  a p o s i t i v e  mood wi l l  Im p r o v e  t h e  p e r f o r m a n c e  

of l e f t  h e m i s p h e r e  t a s k s  t o  a g r e a t e r  d e g r e e  th an  wil l  a 

n e g a t i v e  or  n e u t r a l  mood  Induct ion .  Once  a g a in ,  th e  r e l a t i v e l y  

g r e a t  fu nc t ion a l  d i s t a n c e  b e t w e e n  t h e  l e f t  a n t e r i o r  and right  

p o s t e r i o r  r e g i o n s  wi ll  inhibit any  mood f a c i l i t a t in g  e f f e c t s .

( 3 )  t h e  n e u t r a l  mood Induct ion m a y  I m p r o v e  t h e  p e r f o r m a n c e  of le f t  

h e m i s p h e r e  t a s k s  as e x p o s u r e  t o  t h e  mood manipu lat ion  p e r  s e  

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

A s  wi l l  b e  r e c a l l e d ,  a c c o r d i n g  to David son  ( 1 9 8 4 a ) ,  a n t e r i o r  

a c t iv a t io n  is a c c o m p a n i e d  by  i p s l l a t e r a l  p o s t e r i o r  ^ a c t i v a t i o n  and c o n t r a ­

l a t e r a l  a c t i v a t i o n  which Is h y p o t h e s i z e d  t o  r e s u l t  In I m pa ir ed  p e r f o r m a n c e
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on sp a t ia l  t a s k s  and Im p r o v e d  p e r f o r m a n c e  on v e r b a l  t a s k s  In a n e g a t i v e  

mood with b e t t e r  p e r f o r m a n c e  on s p a t ia l  t a s k s  and w o r s e  p e r f o r m a n c e  on 

v e r b a l  t a s k s  In a p o s i t i v e  m o o d .  P e r h a p s  t h e  fo l l o w i n g  t a b l e  can  h e lp  to  

c l a r i f y  th e  d i f f e r e n t  p r e d i c t i o n s  m ade  by t h e s e  tw o  m o d e l s  of  b r a l n -  

b e h a v lo r  o rga ni za t io n:

LEFT HEMISPHERE TASK PERFORMANCE 

Davidson Klnsbourne

positive Impaired 
affect

negative improved 
affect

Improved

no change 
Improved?*

Right hemisphere Task performance 

Davidson Klnsbourne 

Improved no change

impaired improved

( * a s  a c o n s e q u e n c e  of  t h e  mood m an ip ul at io n  t e c h n i q u e  -  s e e  p r e d ic t io n
[3] a b o v e . )

T h u s ,  both of t h e s e  t h e o r i e s  p r e d i c t  t r e a t m e n t  Induced c h a n g e s  In 

ta sk  p e r f o r m a n c e  In s p e c i f i c  ( a l b e i t  o p p o s i t e )  d i r e c t i o n s . T h e r e  Is 

r e a s o n  t o  b e l i e v e  that  c e r t a i n  p e r s o n a l i t y  v a r i a b l e s  m ay  m odi fy  t h e  

i n f l u e n c e  of  Induced mood on c o g n i t i v e  p e r f o r m a n c e  which w ou ld  be  

r e f l e c t e d  In t h e  m a g n it u d e  of  mood Induced c h a n g e s .

COGNITIVE STYLE

Cognit ive  s t y l e  r e f e r s  to  t h e  c h a r a c t e r i s t i c  w a y s  In which  

indiv id uals  p r o c e s s  I n fo r m a t i o n .  A m o n g  t h e  s e v e r a l  th at  ha v e  be e n  

Ide nt i f ied ,  F ie ld  I n d e p e n d e n c e  -  F i e ld  D e p e n d e n c e  h a s  en jo y ed  t h e  g r e a t e s t  

r e s e a r c h  a t t e n t i o n .  The m a n i f e s t a t i o n s  of  th is  d i m e n s i o n  a r e  n u m e r o u s  

and p e r v a s i v e ,  e x te n d in g  into p e r c e p t u a l ,  c o g n i t i v e ,  e m o t i o n a l  and s o c i a l  

d o m a in s  (Wltkln  and G oodenou gh,  1978; W l t k l n e t a l ,  1 9 7 9 ) .  F i e ld  

i n d e p e n d e n c e - d e p e n d e n c e  Is de f in ed  by  t h e  e x t e n t  t o  which an Individual



r e l i e s  on th e  s e l f  or  e x t e r n a l  r e f e r e n t s  In p s y c h o l o g i c a l  funct ion ing  and Is 

a s s u m e d  to r e f l e c t  d i f f e r e n c e s  In th e  b r o a d e r  c a t e g o r y  of  p s y c h o l o g i c a l  

d i f f e r e n t i a t i o n  (Wltkin e t  a l ,  1 9 7 9 ) .  F ie ld  I n d e p e n d e n c e  r e p r e s e n t s  that  

end of  t h e  d i m e n s i o n  m a r k e d  by I n c r e a s e d  d i f f e r e n t i a t i o n  w h i l e  f ie ld  

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

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

s e g r e g a t e  d i s c r e t e  e l e m e n t s  and r e c o g n i z e  b o u n d a r i e s  b e t w e e n  p a r t s ,  and 

the  w h o l e  t h e y  c o m p r i s e .  In th e  l e s s  d i f f e r e n t i a t e d  s y s t e m ,  c o m p o n e n t s  

a r e  l e s s  c l e a n l y  s e p a r a t e d  and t h e r e  Is a t e n d e n c y  t o w a r d s  o v e r l a p  or  

b l u r r i n g .  T h u s ,  we  might  e x p e c t  that  t h e  c o g n i t i v e  p e r f o r m a n c e  of  f i e l d  

d e p e n d e n t s  w o u ld  be  r e l a t i v e l y  m o r e  a f f e c t e d  In th e  p r e s e n c e  of  a p o s i t i v e  

or  n e g a t i v e  moo d than woul d  be  t h e  p e r f o r m a n c e  of f i e l d  I n d ep en d en ts  who  

t e n d  to  mainta in  s t r i c t e r  b o u n d a r i e s  b e t w e e n  a f f e c t i v e  and c o g n i t i v e  

s y s t e m s .

S e v e r a l  a u t h o r s  ha v e  no te d  tha t  m a l e s  a r e  m o r e  f i e l d  ind ep en d en t  

than a r e  f e m a l e s  (R e lg h a r d  and J o h n s o n ,  1973; S a b a t e l l l  e t  a l ,  1983;  

Witkln e t  a l ,  1962; 1 9 6 7 ) .  It Is I n t e r e s t i n g  th a t  B lu m b e r g  and Izard found  

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

for  t h e  f e m a l e s  and that  Clark and T e a s d a l e  ( 1 9 8 5 )  r e p o r t e d  d i f f e r e n t i a l  

mood e f f e c t s  on m e m o r y  o n ly  am ong  t h e  f e m a l e  s u b j e c t s .  In de ed ,  mood  

induc t io n  t e c h n i q u e s  a r e  i n e f f e c t i v e  f o r  a c o n s i d e r a b l e  p e r c e n t a g e  of  

s u b j e c t s  who a r e  e x p o s e d  to  t h e m  ( s e e  C la r k ,  1981 and S u t h e r l a n d  et  a l ,  

1 9 8 2 ) .  We c a n  q u e s t i o n  though w h e t h e r  t h e  a b s e n c e  of  moo d e f f e c t s  In 

t h e s e  ' i n v u l n e r a b l e '  s u b j e c t s  w a s  due to  t h e  i n e f f e c t i v e n e s s  of  th e  

t e c h n i q u e  p e r  s e ,  I . e .  t h e  s u b j e c t  did not e x p e r i e n c e  t h e  s u g g e s t e d
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e m o t i o n  or  did e x p e r i e n c e  t h e  e m o t i o n  but w a s  a b l e  t o  s e g r e g a t e  It f r o m  

o th e r  o n - g o i n g  p r o c e s s e s  and th us  s h o w  no c h a n g e  In b e h a v io r  as a r e s u l t  

of t h e  p r o c e d u r e .  P e r h a p s  th is  p o s s i b i l i t y  c o u ld  be  a d d r e s s e d  by  askin g  

the  s u b j e c t s  how t h e y  f e e l ,  as many r e s e a r c h e r s  do; h o w e v e r ,  th e  

o bv io us  d e m a n d  c h a r a c t e r i s t i c s  p r e s e n t  In s u c h  a s i t u a t io n  woul d  caut io n  

a g a in s t  any c o n c l u s i o n s  b a s e d  on t h e  s u b j e c t s '  t e s t i m o n y .  If,  on t h e  othe r  

hand,  it w a s  d i s c o v e r e d  that  t h e  e f f e c t i v e n e s s  of  t h e  mood induct ion  

p r o c e d u r e  w a s  r e l a t e d  t o  t h e  s u b j e c t ' s  a b i l i ty  t o  main ta in  s e p a r a t e n e s s  

b e t w e e e n  p s y c h o l o g i c a l  p r o c e s s e s ,  t . e .  d e g r e e  of  f i e l d  I n d e p e n d e n c e ,  

s o m e  s u p p o r t  w oul d  be  found f o r  t h e  h y p o t h e s i s  that  t h e  lack of mood  

e f f e c t s  a r e  not n e c e s s a r i l y  due to  t h e  e f f e c t i v e n e s s  of  t h e  p r o c e d u r e  per  

s e  but p o s s i b l y  to  t h e  s u b je c t ' s  c o g n i t i v e  s t y l e .  To th is  w r i t e r ' s  

k n o w l e d g e ,  t h e  p r e s e n t  s t u d y  wi l l  be  th e  f i r s t  t o  e x p l o r e  th is  I s s u e  by  

c o m p a r i n g  s c o r e s  on a m e a s u r e  of  f i e l d  I n d e p e n d e n c e  ( t h e  Group 

E m be dd ed F i g u r e s  T e s t )  to s c o r e s  on t e s t s  o f  c o g n i t i v e  fun ct ion ing  and a 

s e l f - r e p o r t  m oo d q u e s t i o n n a i r e .

More  s p e c i f i c a l l y ,  t h e  f o l l o w i n g  p r e d i c t i o n  r e g a r d i n g  t h e  I n f lu en ce  

of Induced moo d on c o g n i t i v e  p e r f o r m a n c e  Is o f f e r e d :  I r r e s p e c t i v e  of  the  

d i r e c t i o n  of  c h a n g e  ( s e e  pa g e  3 7 ) ,  t h e  m agn it u d e  of  t h e  c h a n g e  f r o m  f i r s t  

to  s e c o n d  t e s t i n g  wi l l  be  g r e a t e r  am on g  f i e l d  d e p e n d e n t s  r e c e i v i n g  a 

p o s i t i v e  or  n e g a t i v e ,  but not a n e u t r a l ,  moo d Ind uct ion .

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

m o o d ,  it 1s t e m p t i n g  t o  p r e d i c t  that  f i e l d  d e p e n d e n t s  wi l l  m o r e  l i k e l y  

r e p o r t  mo od s t a t e s  c o n s i s t e n t  with t h e  Induct ion p r o c e d u r e s ;  h o w e v e r ,  

s i n c e  f i e ld  d e p e n d e n t s  m o r e  r e a d i l y  d i s c l o s e  t h e i r  f e e l i n g s  than do f i e l d
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in d e p e n d e n t s  (G o o d en o u g h ,  1977; G rue nf e ld  and Lin, 19 8 4 )  w e  woul d  ha v e  

no w a y  of knowing w h e t h e r  t h e  r e p o r t s  of  f i e l d  I nd epe nd ent s  t r u l y  

r e f l e c t e d  t h e i r  mood s t a t e  or  t h e i r  r e l u c t a n c e  t o  r e v e a l  It.

mEQRETlCAL IMPLICATIONS

B e f o r e  l a t e r a l l z e d  d i f f e r e n c e s  In m ent al  fun ct ioning  can be  a c c e p t e d  

as a r e f l e c t i o n  of a n a t o m i c a l  a n d / o r  p h y s i o l o g i c a l  d i f f e r e n c e s  In 

h e m i s p h e r i c  o r g a n i z a t i o n ,  it i s  im p o r ta n t  to  d e t e r m i n e  w h e t h e r  th e  

o b s e r v e d  p a t t e r n  of r e s u l t s  c o u ld  a l s o  be i n t e r p r e t e d  f r o m  a l t e r n a t i v e  

v i e w p o i n t s .  S o m e  i n v e s t i g a t o r s  ( s e e  H a r c u m ,  1978 and B ry d en ,  19 82)  

ha ve  q u e s t i o n e d  w h e t h e r  i n f o r m a t i o n  p r o c e s s i n g  t h e o r y  can ac c o u n t  for  

r e p o r t e d  f in d i n g s .  For  e x a m p l e ,  d o e s  t h e  r ight  v i s u a l  f i e ld  a d v a n t a g e  fo r  

v e r b a l  m a t e r i a l  o c c u r  b e c a u s e  th e  le f t  h e m i s p h e r e ,  which r e c e i v e s  the  

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

or b e c a u s e  t h e  Engl i sh  s p e a k i n g  s u b j e c t s  f r o m  whom th is  data w a s  

g a t h e r e d  re a d  f r o m  l e f t  to  right  th u s  b i as ing  a t t en t io n  to  th e  r ight  v i s u a l  

f i e l d ?  L i k e w i s e ,  p e r h a p s  t h e  right  e a r  s u p e r i o r i t y  f o r  v e r b a l  m a t e r i a l  In 

di ehot lc  H st ent ln g  s t u d i e s  Is due to  s u b j e c t s '  t e n d e n c y  t o  r e p o r t  right  e a r  

s t i m u l i  f i r s t  ( s e e  B r y d e n ,  1 9 8 2 ) .  T h e s e  s t i m u l i  woul d  be  m o r e  a c c u r a t e l y  

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

m a t e r i a l  m a y  h a v e  b e e n  l o s t  due to  d e c a y  or  d i s p l a c e m e n t .

I nc l ude d in his  r e c e n t  T r ta r c h lc  T h e o r y  of  Human I n t e l l i g e n c e ,  

S t e r n b e r g  ( 1 9 8 4 )  p r o p o s e d  that  t h e  b a s i c  In form at io n  p r o c e s s i n g  a c t i v i t i e s  

un d e r ly in g  c o g n i t i v e  p e r f o r m a n c e ,  c a l l e d  " c o m p o n e n t s , *  be  c l a s s i f i e d  into  

t h r e e  g r o u p s . M e t a c o m p o n e n t s  i n c l u d e  t h o s e  h i g h e r - o r d e r  "execut ive*  

a c t i v i t i e s  s u c h  as d e c i s i o n  m ak in g ,  p l an n in g ,  s t r a t e g y  s e l e c t i o n ,  e t c .  that
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a r e  i n v o l v e d  In Ident i fy ing what t h e  p r o b l e m  Is ,  s e l e c t i n g  t h e  l o w e r - o r d e r  

p e r f o r m a n c e  c o m p o n e n t s  that  wi l l  be  u s e d  to  s o l v e  t h e  p r o b l e m ,  

a l l o c a t i n g  a t t e n t io n  t o  t h e  v a r i o u s  a s p e c t s  of  th e  p r o b l e m ,  and e v a lu a t in g  

p r o g r e s s  In s o l v i n g  th e  p r o b l e m .  P e r f o r m a n c e  c o m p o n e n t s  r e f e r  t o  t h o s e  

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

u s e d  in s o l v i n g  t h e  p r o b l e m .  The t h i rd  g r o u p ,  k n o w l e d g e  a cqu is i t io n  

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

k n o w l e d g e  inc luding  t h o s e  that  a l l o w  t h e  p r o b l e m  s o l v e r  t o  d i s c r i m i n a t e  

t a s k  r e l e v a n t  f r o m  ta s k  i r r e l e v a n t  I nf or m at io n ( s e l e c t i v e  e n c o d i n g ) ,  

t h o s e  that  I n t e g r a t e  th e  r e l e v a n t  In form at io n  s e l e c t e d  ( s e l e c t i v e  

c o m b i n a t i o n )  and t h o s e  that  r e l a t e  th e  n e w l y  a c q u i r e d  Inf orm at io n to  

i n f o r m a t i o n  a c q u i r e d  e a r l i e r  ( s e l e c t i v e  c o m p a r i s o n ) .  T h u s ,  th e  w i d e l y  

a c k n o w l e d g e d  r e l a t i o n s h i p  b e t w e e n  a n x i e t y  and I m pa ir ed  t e s t  p e r f o r m a n c e  

( s e e  S a r a s o n ,  1 9 8 0 )  c o u ld  be  e x p l a i n e d  as  t h e  r e s u l t  o f  n e u r a l  o v e r -  

a c t iv a t io n  m c e r t a i n  le f t  c o r t i c a l  r e g i o n s  ( T u c k e r  e t  a l ,  19 78 )  which  

d i s r u p t s  t h e  o pt im al  l e v e l  of  n e u r a l  e x c i t a t i o n  in o t h e r  bra in  a r e a s  o r ,  

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

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

individual ( s e e ,  f o r  e x a m p l e ,  Dunn, 1 9 6 8 ) .

T h e o r e t i c a l l y ,  an i n f o r m a t i o n  p r o c e s s i n g  a p p r o a c h  s u c h  as  that  

a d v a n c e d  by S t e r n b e r g  ( 1 9 8 4 )  c o u ld  a c c o u n t  fo r  t h e  h y p o t h e s e s  m a d e  in 

t h i s  p r o p o s a l  ( a s s u m i n g  t h e y  a r e  v e r i f i e d ) ;  h o w e v e r ,  at th i s  e a r l y  s t a g e  

of  i t s  d e v e l o p m e n t ,  v a l i d a t in g  that  I n t e r p r e t a t i o n  e x p e r i m e n t a l l y  m a y  be  

m o r e  d i f f i c u l t .  W hi le  a p r o c e s s i n g  m o d e l  can a c c o u n t  f o r  t h e  e f f e c t s  of  

e m o t io n  on t a s k  p e r f o r m a n c e  g e n e r a l l y  ( s e e  f o r  e x a m p l e  Dobson and
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D ob son ,  1981; E l l i s  et  a l ,  19 84)  In o r d e r  to  e x p l a i n  t h e  d i f f e r e n t i a l  e f f e c t s  

p r e d i c t e d  h e r e  ( p o s i t i v e  ( n e g a t i v e ]  e m o t i o n  a f f e c t s  one  t y p e  of  ta sk  

d i f f e r e n t l y  than It d o e s  a n o t h e r )  it woul d  ne ed to  d e m o n s t r a t e  f i r s t l y  that  

the  two kinds of  t a s k s  i n v o l v e  d i f f e r e n t  p r o c e s s e s  ( c o m p o n e n t s )  and 

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

e m o t i o n .  F o l lo w in g  S t e r n b e r g ' s  ( 1 9 8 4 )  m o d e l ,  s i n c e  m e t a c o m p o n e n t s  and 

k n o w l e d g e  a c q u is i t i o n  c o m p o n e n t s  a r e  p r o b a b l y  uni form  a c r o s s  t a s k s ,  It 

would  be upon t h e  p e r f o r m a n c e  c o m p o n e n t s ,  which do v a r y  depending upon  

th e  n a t u r e  of t h e  t a s k ,  that  th e  I n t e r p r e t a t i o n  woul d  r e s t .  Even though  

t h e r e  is  r e a s o n  t o  b e l i e v e  that  v e r b a l - a n a l y t i c  and g e s t a l t - h o l i s t i c  t a s k s  

do I nv ol ve  d i f f e r e n t  p r o c e s s e s  ( p e r f o r m a n c e  on th e  tw o  a r e  not h ighly  

c o r r e l a t e d ) , Ident i fy ing  what  t h o s e  s p e c i f i c  p r o c e s s e s  a r e  and then how  

t h e y  d i f f e r  1n t a s k s  s e n s i t i v e  t o  l e f t  h e m i s p h e r e  funct ion ing  and t a s k s  

s e n s i t i v e  to  r ight  h e m i s p h e r e  funct ion ing  m u st  await  th e  r e s u l t s  of  fu tu r e  

r e s e a r c h .  N e v e r t h e l e s s ,  t h e r e  Is a m e th o d  by which t h e  In f l u en ce  of  

i n f o r m a t i o n  p r o c e s s i n g  v a r i a b l e s  on l a t e r a l l z e d  b e h a v i o r s  can  be  

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

of  l e f t - h a n d e d  s u b j e c t s  can be c o m p a r e d  to  t h e  p e r f o r m a n c e  of  r ig h t -  

handed s u b j e c t s .  S in c e  l e f t - h a n d e d  s u b j e c t s  a r e  much m o r e  v a r i a b l e  with  

r e s p e c t  to  c e r e b r a l  a s y m m e t r y ,  If th e  p a t t e r n  of r e s u l t s  o b s e r v e d  In 

r i g h t - h a n d e d  s u b e j c t s  w a s  due t o  a s y m m e t r i c  n e u r a l  o r g a n i z a t i o n ,  th en  

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

s h o u l d  be  a t t e n t u a t e d  In l e f t - h a n d e d  I n d iv id u a l s .  If,  on t h e  o t h e r  hand,  

t h e  r e s u l t s  w e r e  a m a n i f e s t a t i o n  of  d i f f e r e n t  p r o c e s s i n g  s t r a t e g i e s ,  then
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t h e r e  w ou ld  be  no r e a s o n  to  e x p e c t  p e r f o r m a n c e  d i f f e r e n c e s  b e t w e e n  th e  

tw o  h a n d e d n e s s  g r o u p s .
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method

Overv iew:  F e m a l e  s u b j e c t s  w e r e  g i v e n  t h r e e  t i m e d  t e s t s  of  right  and t h r e e  

n m e d  t e s t s  of  l e f t  h e m i s p h e r e  fun ct ioning  a s  w e l l  a s  the  Group Em bedded  

F i g u r e s  Test  (GEFT) in an init ial  s e s s i o n .  At a l a t e r  d a t e ,  th e  s u b j e c t s  

w e r e  e x p o s e d  to the  p o s i t i v e ,  n e g a t i v e  or n e u tr a l  V el t en  Mood Induction  

P r o c e d u r e  ( 1 9 6 8 ) .  They w e r e  th en r e t e s t e d  with p a r a l l e l  v e r s i o n s  of  th e  

s ix  t i m e d  c o g n i t i v e  t e s t s  a d m i n i s t e r e d  i n i t ia l l y .

Su bj ec ts :  Right -h and ed  f e m a l e s  s e r v e d  as  s u b j e c t s .  They  w e r e  r e c r u i t e d  

f ro m  a l a r g e  m e t r o p o l i t a n  c o l l e g e  c a m p u s  and paid for  t h e ir  p a r t i c i p a t i o n .  

The d e c i s i o n  to  r e s t r i c t  th e  s a m p l e  to  f e m a l e s  w a s  b a s e d  on the  p o s s i b i l i t y  

that  mood m a n ip u la t io n s  m a y  be m o r e  e f f e c t i v e  In f e m a l e s  ( s e e  Cl ark ,

1 9 8 1 ) ,  that th e  m a jo r i ty  of  s t u d i e s  us ing  th e  V el ten  p r o c e d u r e  ha ve  u s e d  

on ly  f e m a l e s  ( s e e  P i g n a t t e l l o  e t  a l ,  19 8 6 )  and a b e t t e r  s a m p l i n g  of f i e ld  

de pe nd en t  Indiv iduals  woul d  be  s e c u r e d . '

M at er ia l s :

1. The V el ten  Mood Induction P r o c e d u r e  (VIP) ( V e l t e n .  19 68 )  c o n s i s t s  

of 60  i n c r e a s i n g l y  potent  s e l f - r e f e r e n t  s t a t e m e n t s  d e s i g n e d  to  

c r e a t e  an e l a t e d  or d e p r e s s e d  m o o d .  For e x a m p l e ,  In th e  e l a t i o n  

t r e a t m e n t ,  the  s u b j e c t  r e a d s  s t a t e m e n t s  s u c h  as  ‘ If yo ur  at t i t u d e  is 

g o o d ,  t h e n  th in g s  a r e  g o o d ,  and my at t i t ude  i s  g o o d ,"  or  ’Life is  s o  

fu l l  and i n t e r e s t i n g  it's g r e a t  t o  be a l i v e . ’ E x a m p l e s  of d e p r e s s i o n

1 It might  be  a r g u e d  that a h e t e r o g e n o u s  s a m p l e  of  m a l e s  and f e m a l e s  
would p r o v i d e  a b e t t e r  d is t r ib u t i o n  or f i e l d  i n d e p e n d e n c e - f i e l d  d e p en d en ce ;  
h o w e v e r ,  s i n c e  m a l e s  te nd  to  be  f i e l d  ind ep en de nt  ( i n d e e d ,  f inding right  
handed f i e l d  d e p e n d e n t  m a l e s  Is a p p a r e n t l y  qui te  d i f f ic ul t  [ P i z z a m i g l l o  and 
Z o c c o l o t t i ,  1 9 8 1 ] ) ,  and f e m a l e s ,  f i e l d  d e p e n d e n t ,  any  b e h a v i o r a l  
d i f f e r e n c e s  found b e t w e e n  f i e l d  i n d e p e n d e n t s  and f i e l d  d e p e n d e n t s  wo uld  
be co n fo u n d e d  with s e x .
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inducing s t a t e m e n t  a r e  ‘Things  aren' t  qui te  l ike  I w ou ld  Hke t h e m  to  

E»e‘ or "I f e e l  d o w n h e a r t e d  and m i s e r a b l e . "  A l s o  Inc lud ed In the  

p r o c e d u r e  Is a s e t  of  60  e m o t i o n a l l y  n e u tr a l  s t a t e m e n t s  su ch  as  

"Utah i s  t h e  b e e h i v e  s t a t e ’ d e s i g n e d  to  c o n t r o l  fo r  any e f f e c t s  that  

might be  c a u s e d  t h e  by  t r e a t m e n t  p e r  s e .  The c o m p l e t e  VIP can be  

found In Appendix  I.

To t e s t  t h e  e f f e c t i v e n e s s  of  th i s  t e c h n i q u e ,  r e s e a r c h e r s  ha ve  

c o m p a r e d  th e  b e h a v i o r s  of n o r m a l  s u b j e c t s  In t h e  tw o a f f e c t  

c o n d i t io n s  o r ,  in th e  c a s e  of in duc ed  d e p r e s s i o n ,  to  t h e  b e h a v i o r s  

c h a r a c t e r i s t i c  of  c l i n i c a l  d e p r e s s i o n .  O v e r a l l ,  t h e  t e c h n i q u e  f a i r s  

w e l l .  S i m i l a r i t i e s  In the  b e h a v i o r s  found in c l i n i c a l  d e p r e s s i o n  and 

t h o s e  c o n s e q u e n t  to  th e  induce d d e p r e s s i o n  s t a t e m e n t s  h a v e  be en  

r e p o r t e d .  S ign i f icant  d i f f e r e n c e s  b e t w e e n  in du ced e l a t i o n  and 

induce d d e p r e s s i o n  In n o r m a l  s u b j e c t s  h a v e  a l s o  b e e n  found fo r  a 

w id e  v a r i e t y  of b e h a v i o r s  ( s e e  C la r k ,  1981 fo r  a r e v i e w ) .

S t r i c k l a n d  et  al ( 1 9 7 5 )  a s k e d  VIP e l a t e d  and d e p r e s s e d  

s u b j e c t s  about  th e  kinds  of a c t i v i t i e s  t h e y  would  p r e f e r  t o  e n g a g e  in 

at t h e  m o m e n t .  E la ted  s u b j e c t s  c h o s e  s o c i a l ,  a c t i v e  e n d e a v o r s  

w h i l e  indu ced d e p r e s s e d  s u b j e c t s ,  l ike  c l i n i c a l l y  d e p r e s s e d  

In di v i du a ls ,  p r e f e r r e d  m o r e  s o l i t a r y ,  p a s s i v e  a c t i v i t i e s .

Nata le  e x a m i n e d  th e  e f f e c t s  of  in du ced  mood on s p e e c h  

c h a r a c t e r i s t i c s  ( 1 9 7 7 a )  and g a z e  b e h a v i o r s  ( 1 9 7 7 b ) .  Co mpa red to  

s u b j e c t s  in an in du ced n e u tr a l  s t a t e ,  e l a t e d  s u b j e c t s  r e s p o n d e d



62

s o o n e r ,  s p o k e  m o r e  ra p id ly  and sp e n t  l e s s  t i m e  p a u s in g .2 Whi le  

d e p r e s s e d  s u b j e c t s  did tend  t o  sp eak  m o r e  s l o w l y ,  o n l y  th e  amount  

of t i m e  pa us in g  r e a c h e d  s i g n i f i c a n c e .  The s e c o n d  s tu d y  ( 1977b)  

found that c o m p a r e d  to  the  n e u t r a l  g r o u p ,  e l a t e d  s u b j e c t s  sp en t  

m o r e  t i m e ,  d e p r e s s e d  s u b j e c t s  l e s s  t i m e ,  looking  at the  

c o n f e d e r a t e  with whom t h e y  w e r e  having  a d i s c u s s i o n .

T e a s d a l e  and his a s s o c i a t e s  h a v e  u s e d  th e  VIP In a nu mber  of  

s t u d i e s  ( T e a s d a l e  and F o g a r t y ,  1979; T e a s d a l e  and T a y l o r ,  1981;  

T e a s d a l e  et  a l ,  19 8 0 )  i n v e s t i g a t i n g  t h e  e f f e c t s  of  Induced mood on 

m e m o r y  r e t r i e v a l .  The r e s e a r c h  s h o w s  that  s u b j e c t s  In an e l a t e d  

mood a r e  m o r e  l i k e l y  to r e c a l l  p o s i t i v e  than n e g a t i v e  m e m o r i e s  and  

will r e t r i e v e  t h e m  m o r e  q u ic k ly .  Sad m e m o r i e s  a r e  m o r e  

c o m m o n l y  and q u ic k ly  r e m e m b e r e d  In a d e p r e s s e d  mood than a r e  

happy o n e s .  More r e c e n t l y ,  T e a s d a l e  and R u s s e l l  ( 1 9 8 3 )  r e p o r t e d  

that  s u b j e c t s  who had l e a r n e d  a l i s t  o f  p o s i t i v e ,  n e g a t i v e  and 

n e u t r a l  w o r d s  b e f o r e  th e  mood Ind uct ion ,  r e c a l l e d  a f t e r  th e  

Induct ion t h o s e  w o r d s  that  w e r e  c o m p a t i b l e  with t h e  m o o d .  T h u s ,  

n e g a t i v e  w o r d s  l ik e  ' s p i t e f u l , '  ' u n g r a t e f u l , '  e t c .  w e r e  m o r e  

f r e q u e n t  In t h e  r e c a l l  l i s t  of d e p r e s s e d  s u b j e c t s  w h i l e  p o s i t i v e  

t 6 r m s  l ik e  ' s i n c e r e '  and "pleasant" w e r e  r e c a l l e d  m o r e  In th e  

e l a t e d  c o n d i t io n .  S im i l a r  r e s u l t s  with t h e  VIP ha ve  be e n  r e p o r t e d  

by Madlgan and 8 o l l e n b a c h  ( 1 9 8 2 ) .

2 At f i r s t  g l a n c e ,  t h e s e  f indings  m ay  s e e m  t o  c o n t r a d i c t  Davidson's  
( 1 9 8 4 a )  m ode l ;  h o w e v e r ,  as  w a s  d i s c u s s e d  e a r l i e r ,  s p e e c h  pr o d u ct io n  Is 
th e  m o s t  a n t e r i o r l y  l o c a t e d  a s p e c t  of  l a n g u a g e .
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B o l l e n b a c h  and Madlgan ( 1 9 8 2 )  a s k e d  t h r e e  Independent  

ju d g e s  to  e v a l u a t e  th e  TAT s t o r i e s  g i v e n  by s u b j e c t s  In an Induced  

e l a t e d  or  in duc ed  d e p r e s s e d  m o o d .  The j u d g e s  found th e  e l a t e d  

su b je c t s '  s t o r i e s  s i g n i f i c a n t l y  m o r e  p l e a s a n t  than t h e  s t o r i e s  

o f f e r e d  by t h e  d e p r e s s e d  s u b j e c t s .

S i rot a  and S c h w a r t z  ( 1 9 8 2 )  r e c o r d e d  z y g o m a t i c  and 

c o r r u g a t o r ^  emg a f t e r  s u b j e c t s  had b e e n  a d m i n i s t e r e d  t h e  VIP 

e l a t i o n ,  d e p r e s s i o n  or  ne u tra l  s t a t e m e n t s .  Z yg om at ic  a c t iv i t y  was  

s i g n i f i c a n t l y  g r e a t e r  In th e  e la t io n  t r e a t m e n t  than In th e  d e p r e s s i o n  

or n e u tr a l  co n d i t io n s  with no d i f f e r e n c e  b e t w e e n  th e  l a t t e r  tw o .  

C o r r u g a t o r  a c t iv i t y  w a s  s i g n i f i c a n t l y  s t r o n g e r  In th e  d e p r e s s i o n  

condi t ion  than in the  e l a t e d  or  n e u tr a l  c on di t io ns ;  ag a in ,  with no 

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

St ud ie s  c o n t r a s t i n g  Induced d e p r e s s i o n  to  c l in ic a l  d e p r e s s i o n  

may p r e s e n t  p r o b l e m s  in i n t e r p r e t a t i o n  c o m m o n  to many  

c o m p a r a t i v e  d e s i g n s .  It is  o f t en  t h e  c a s e  that o n ly  one  of th e  

po p u la t io n s  is  m e a s u r e d  d i r e c t l y  with t h e  data b ear in g  on t h e  o t h e r  

g r o u p  c o l l e c t e d  s e c o n d - h a n d  fr o m  t h e  a v a i l a b l e  l i t e r a t u r e .  An 

e x c e p t i o n  to th is  1s a v e r y  I n t e r e s t i n g  e x p e r i m e n t  c o n d u c t e d  by Raps  

et  al ( 1 9 8 0 )  us ing  th e  VIP.

T h r e e  g r o u p s  of  s u b j e c t s  p a r t i c i p a t e d  In th e  Raps e t  al ( 1 9 8 0 )  

s t u d y .  One g r o u p  w a s  c o m p r i s e d  of c l i n i c a l l y  d e p r e s s e d  s u b j e c t s ,

* A s  wil l  be  r e c a l l e d ,  th e  z y g o m a t i c  m u s c l e  i s  i n v o l v e d  in th e  p rod uc t io n  
of a s m i l e .  The c o r r u g a t o r  m u s c l e  d r a w s  t h e  e y e b r o w s  dow nward and 
inward and w r i n k l e s  t h e  f o r e h e a d  when we f r o w n .
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a s e c o n d  g r o u p  was  mad e  up of n o r m a l  s u b j e c t s  who w e r e  e x p o s e d  

t o  i n e s c a p a b l e  n o i s e  in a l e a r n e d  h e l p l e s s n e s s  p a r a d i g m .  The th ird  

g r o u p  of s u b j e c t s  w e r e  not d e p r e s s e d  nor  had th e y  be en  su b jec t  to  

i n e s c a p a b l e  n o i s e .

Pr io r  to  t r e a t m e n t ,  th e  two n o n c l l n ic a l  g r o u p s  w e r e  

c o m p a r a b l e  on a d e p r e s s i o n  q u e s t i o n n a i r e .  A s e c o n d  q u e s t i o n n a i r e  

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

d e p r e s s i o n  in that g r o u p .  The t h r e e  g r o u p s  w e r e  then  div ided.  Half 

of the  s u b j e c t s  in e a c h  w e r e  g iv e n  the  6 0  mood e l e v a t i n g  s t a t e m e n t s  

w h i l e  the  rem a in in g  hal f  r e a d  the  n e u tr a l  s t a t e m e n t s .  The s u b j e c t s  

w e r e  a d m i n i s t e r e d  a th ird  d e p r e s s i o n  q u e s t i o n n a i r e  and th en a s k e d  

to  p e r f o r m  an a n a g r a m s  t a s k .

A n a l y s i s  of  the  th ir d  q u e s t i o n n a i r e  s h o w e d  that the  e la t io n  

s t a t e m e n t s  w e r e  e f f e c t i v e  in s i g n i f i c a n t l y  re du c in g  d e p r e s s i o n  in all  

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

The l e a r n e d  h e l p l e s s n e s s  and c l i n i c a l l y  d e p r e s s e d  s u b j e c t s  who  

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

two g r o u p s  who r e a d  the  ne u tra l  s t a t e m e n t s .

The p r o p o s e d  s t u d y  wil l  not u s e  t h e  fu ll  6 0  s t a t e m e n t  VIP but 

r a t h e r  a s h o r t e n e d  v e r s i o n .  S e v e r a l  s t u d i e s  ha ve  found s h o r t e n e d  

v e r s i o n s  to be  e f f e c t i v e  ( S u t h e r l a n d  et  a l ,  1982: 12 s t a t e m e n t s ;  

T e a s d a l e  and F o g a r t y ,  <979: 30 s t a t e m e n t s ;  T e a s d a l e  and T a y l o r ,  

1981: 12 s t a t e m e n t s ;  T e a s d a l e  and R u s s e l l ,  1982: 12 s t a t e m e n t s ;  

T e a s d a l e  e t  a ! , 1980: 30  s t a t e m e n t s ) .
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Cognit ive  T a s k s : P a r a l l e l  v e r s i o n s  of t h e  f o l l o w in g  t i m e d  t e s t s  w e r e  

u s e d .  S a m p l e s  of each  can be found 1n A pp end ix  II.

A .  Left H e m i s p h e r e

( i ) Finding the  Let t er  T e s t : m th is  t e s t  th e  s u b je c t  must  dra w a l ine  

throug h any w ord  in a 11st of w o r d s  that has  a p a r t i c u l a r  l e t t e r  in i t .  

St u d ie s  of  n o r m a l  ( V a r n e y ,  19 81 )  and brain d a m a g e d  s u b j e c t s  

( F a g l i o m  et a l ,  1969; M ar sh al l  et  a 1, 1978; s e e  a l s o  Levy ,  1974  

and Fr ie d m a n  and A l b e r t ,  19 8 5 )  i m p l i c a t e  the  p o s t e r i o r  r e g i o n s  of  

the  le f t  h e m i s p h e r e  as c r i t i c a l  to  r e c o g n i z i n g  l e t t e r s .  To in s u r e  

that  the  ta sk  w a s  be ing  p r o c e s s e d  l i n g u i s t i c a l l y  r a t h e r  than on the  

b a s i s  of  p h y s i c a l  matching  (G ef fen  et a l ,  1 9 7 2 ) ,  th e  w o r d s  

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

d i f fe r e n t  c a s e s  ( s e e  a l s o  V a r n e y ,  1 9 8 1 ) .

Time Limit: 2 minu tes

( I > A r i t h m e t i c  T e s t : in th is  t e s t  th e  s u b je c t  had to  find t h e  su m  of  

3 o n e -  and t w o - d i g i t  n u m b e r s .  A s  r e v i e w e d  on p a g e  9 ,  a r i t h m e t i c a l  

p r o c e s s i n g  Is a le f t  h e m i s p h e r i c  ta s k  e n ga g in g  t h e  p o s t e r i o r  

r e g i o n s .

Time Limit: 2 m in ut es

( 3 )  Word Endings (Rhvminq)  T e s t : This t e s t  a s k e d  th e  s u b je c t  to  l i s t  

as  many w o r d s  as p o s s i b l e  that  r h y m e  with th e  s y l l a b l e  p r e s e n t e d .  

That the  ab i l i ty  to  a p p r e c i a t e  p h o n em ic  s i m i l a r i t y  i s  l a t e r a l i z e d  to  

the  le f t  h e m i s p h e r e  Is s u p p o r t e d  by s t u d i e s  of  b r a i n - d a m a g e d  

(B ent on  et  a l , 1983; D en n is ,  19 80 ,  c i t e d  In B r a d s h a w  and N e t t l e t o n ,  

1983; T al la l  and N e w c o m b e ,  1 9 7 8 ) ,  s p l i t —brain  ( L e v y  and
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T r e v a r t h a n ,  1977; Zal de l ,  1978; both c i t e d  1n B r a d s h a w  and 

N e t t l e t o n ,  1 9 8 3 )  and n o r m a l  ( K l a t s k y  and A t k i n s o n ,  19 7 1 )  p o p u la ­

t io n s  ( s e e  a l s o  B r a d s h a w  and N e t t l e t o n ,  1981 and L e v y ,  1 9 7 4 ) .

Time l imit:  2 m in u tes

B. Right H e m i s p h e r e

(1 )  Te st  of Fac ia l  Recogni t ion  (B en to n  et  a l ,  1983):  This t e s t ,  which  

w as  modif ied  f r o m  the  or ig i nal  Benton et  al ( 1 9 8 3 )  v e r s i o n ,  a s k e d  

the  s u b je c t  t o  s e l e c t  which of 4 d t s t r a c t o r  f a c e s  m a t c h e d  a t a r g e t  

f a c e  a p pe ar in g  to  th e  le f t  of t h e  d i s t r a c t o r  f a c e s .  AH of th e  f a c e s  

w e r e  p h o t o g r a p h e d  in b lack  and white  with addi t ional  f e a t u r e s ,  e . g .  

h a r ,  b l a c k e n e d  ou t .  Within any one  t e s t  I t e m ,  al l  of th e  m o d e l s  

w e r e  of th e  s a m e  s e x  with s o m e  i t e m s  pi ctur in g  m a l e s  and o t h e r s  

f e m a l e s .  The t a r g e t  f a c e  w a s  a l w a y s  p r e s e n t e d  as a fu l l  f a c e  v i e w .  

The d i s t r a c t o r  f a c e s ,  h o w e v e r ,  v a r i e d  in sh ado w in g  o r  o r i e n t a t i o n .

Each v e r s i o n  of th is  t e s t  Inc lud ed 10 f a c e s  f r o m  th e  s h a ­

dowed c a t e g o r y  and 10 f r o m  t h e  a n g le d  c a t e g o r y  fo r  a to ta l  of 20  

i t e m s . Benton et  al ( 1 9 8 3 )  do not s p e c i f y  any t i m e  l imit  a l though  

t h e y  do r e p o r t  that  in t h e  n e u r o l o g y  c l in ic  a s h o r t e n e d  v e r s i o n  of 

th e ir  t e s t  (13 I t e m s )  i s  a d m i n i s t e r e d  In about  7 m in u te s  (R ■ 5 - 1 5 ) .  

in o r d e r  to  m a k e  th e  t e s t  m o r e  d e m a n d i n g ,  t h e  s u b j e c t s  w e r e  g i v e n  

about 1 0 . 5  s e c / f a c e .

Time Limit: 2 m in u tes

It is  im p o r t a n t  to  d is t in gu is h  tw o p r o c e s s e s  s u b s u m e d  un der  

the  g e n e r a l  heading  fa c ia l  r ec o g n i t io n :  t h e  r e c o g n i t i o n  of  f a m i l i a r  

f a c e s  and t h e  r e c o g n i t i o n  of u n f a m i l i a r  f a c e s .  S t u d i e s  of
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n e u r o l o g i c  a l l y  I m pa ir ed ( M a n t e e r ,  1983a; M i ln er ,  1968 c i t e d  In 

A l e x a n d e r  and A l b e r t ,  1983; W a r r i n g t o n  and J a m e s ,  1967)  and 

n e u r o l o g l c a l l y  in tac t  ( L e y  and B r y d e n ,  1979; Sub erl  and M c K eeve r ,  

1977; s e e  a l s o  S e r g e n t  and Blnd ra ,  19 8 1 )  p o pu la t io ns  Indicate  that  

t h e s e  tw o  p r o c e s s e s  a r e  a n a t o m i c a l l y  and f u n c t i o n a l l y  Ind ep en de nt ,  

w h i l e  th e  ab i l i ty  t o  r e c o g n i z e  f a m i l i a r  f a c e s  can be a c c o m p l i s h e d  by  

e i t h e r  h e m i s p h e r e  ( D a m a s l o  and D a m a s l o ,  1983; s e e  a l s o  S e r g e n t  

and Blnd ra ,  1 9 8 1 ) ,  t h e  abi l i t y  to  r e c o g n i z e  u n fa m i l ia r  f a c e s  Is 

l a t e r a l i z e d  to  t h e  right  h e m i s p h e r e  ( s e e  B r y d e n ,  1982; B r a d sh a w  

and N e t t l e t o n ,  19 8 3 )  and l o c a l i z e d  to  t h e  p o s t e r i o r  r e g i o n s .

W a r r i n g t o n  and J a m e s  ( 1 9 6 7 )  a d m i n i s t e r e d  tw o t e s t s  of fac i a l  

r e c o g n i t i o n  to  p a t ie n t s  r e p r e s e n t i n g  s e v e r a l  d i f f e r e n t  l e s i o n  

g r o u p s .  The t e s t  o f  f a m i l i a r  f a c e s  a s k e d  th e  pat i ent  to  Ident i fy  by  

n a m e  or  by  any di s t i n g u is h i n g  c h a r a c t e r i s t i c  t e n  publ ic  f i g u r e s .  

Naming a c c u r a c y  and r e c o g n i t i o n  a c c u r a c y  w e r e  s c o r e d  

s e p a r a t e l y .  Recogni t ion  of  u n f a m i l i a r  f a c e s  w a s  m e a s u r e d  by 

askin g  t h e  s u b j e c t s  to s e l e c t  which f a c e  In a s e r i e s  of  f a c e s  w a s  th e  

one  t h e y  had Just l o o k e d  at I m m e d i a t e l y  b e f o r e .

The r e s u l t s  s h o w e d  that  t h e  l e f t  h e m i s p h e r e  g r o u p ,  

p a r t i c u l a r l y  t h o s e  with t e m p o r a l  l e s i o n s  m ad e  m o r e  naming e r r o r s  

on t h e  f a m i l i a r  f a c e  task, than did t h e  r ight  h e m i s p h e r e  s u b j e c t s .  

N ei th er  l e s i o n  g r o u p  w a s  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  c o n t r o l s  in 

a c c u r a c y .  On t h e  t e s t  of  unknown f a c e s ,  t h e  r ight  h e m i s p h e r e  

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

g r o u p  with t h e  g r e a t e s t  n u m b e r  of  e r r o r s  m a d e  by t h e  r ight  p a r ie ta l
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s u b j e c t s .  The p e r f o r m a n c e  of th e  le f t  h e m i s p h e r e  g r o u p  wa s  

c o m p a r b l e  to  c o n t r o l s .

us in g  th e  e l e c t r i c a l  s t i m u l a t i o n  mapping t e c h n i q u e  d e s c r i b e d  

e a r l i e r  M ant eer  ( 1983b )  e x a m i n e d  r e c o g n i t i o n  and s h o r t - t e r m  

m e m o r y  of  unknown f a c e s .  A s l i d e  dep ict in g  a t a r g e t  f a c e  and t h r e e  

d i s t r a c t o r  f a c e s  w a s  p r e s e n t e d  to  th e  su b j e c t  who had to  ind icate  

which of t h e  t h r e e  d i s t r a c t o r  f a c e s  m a t c h e d  t h e  t a r g e t .  A f t e r  a 

sh o r t  i n t e r p o l a t e d  t a s k ,  th e  s u b j e c t  w a s  sh ow n an o th e r  s l i d e  of 

t h r e e  f a c e s  and had to  c h o o s e  which one wa s  t h e  p r e v i o u s l y  shown  

t a r g e t  f a c e .  The r e s u l t s  s h o w e d  that  fac ia l  r e c o g n i t i o n  was  m o s t  

d i s r u p t e d  by s t i m u l a t i o n  n e a r  th e  p a r i e t a l - o c c i p i t a l  Junct ion wh i le  

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

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

O n s t e l n  et  al ( 1 9 8 0 )  c o n f i r m e d  r ight  p a r ie t a l  I n v o l v e m e n t  In fac ia l  

r e c o g n i t i o n  by a n a ly z in g  t h e  EEG r e c o r d s  p r o v id e d  by n o r m a l  

s u b j e c t s  as  t h e y  p e r f o r m e d  a f a c i a l  r e c o g n i t i o n  t e s t  that  1s v e r y  

s i m i l a r  t o  the  one  that  w a s  be  u s e d  h e r e .  Addit ional  su p p o r t  can  

be found in Benton ( 1 9 8 5 ) ,  B r a d s h a w  and N e t t l e to n  ( 1 9 8 3 )  and 

Br yd en ( 1 9 8 2 ) .

( 2 )  J u d g e m e n t  of Line Orientat ion:  m th is  t a s k ,  a l s o  a modif ied  

v e r s i o n  of  a Benton et  al ( 1 9 8 3 )  t e s t ,  th e  s u b j e c t  was  sh o w n  a d i s ­

p la y  of l i n e s  n u m b e r e d  1 th rou gh  11 .  The m id dl e  l i n e ,  * 6 ,  was  

v e r t i c a l  with the  r e m a in in g  l i n e s  fanning  out to  th e  l e f t  ( * 1 - 5 )  and 

right  ( * ? - 1 1 )  at 18°  I n t e r v a l s .  D i r e c t l y  a b o v e  th e  11 l in e  d i s p l a y  

w e r e  2 l i n e s  e a c h  r e p r e s e n t i n g  a s e g m e n t  of on e  of t h e  d i s p l a y
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l i n e s . The s u b je c t  was  a s k e d  t o  i n d ic a te  which of  t h e  d i s p l a y  l i n es  

m a t c h e d  t h e  t e s t  l in e s  In o r i e n t a t i o n  by c i r c l i n g  th e  n um be r  that  

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

c o m p a r a b l e  30  Item v e r s i o n s  of  th is  t e s t  with t h e  I t em s  p r e s e n t e d  In 

o r d e r  of I n c r e a s i n g  d i f f i c u l t y .  A t i m e  l imit  o f  30  s e c  Is r e c o m ­

m e n d e d  fo r  pa t ie n t s  g r o u p s . T h e  p r e s e n t  s t u d y  u s e d  20 i t e m s  

s e l e c t e d  f r o m  e a s y ,  m o d e r a t e  and di f f ic ul t  l e v e l s  and a l l o w e d  about  

6 s e c  pe r  i t e m .

Time Limit: 2 m inu tes

The l o c a l i z a t i o n  data on j u d g e m e n t  of  l ine  o r ie n ta t io n  Is v e r y  

c o n s i s t e n t .  In an e a r l y  s t u d y ,  W a r r in g t o n  and Rabin ( 1 9 7 0 )  

a d m i n i s t e r e d  s e v e r a l  s p a t ia l  ab i l i ty  t e s t s  to r ight  and l e f t  brain  

d a m a g e d  s u b j e c t s .  In o n e ,  th e  m a tchi ng  s l o p e  of  l ine  t a s k ,  the  

su b j e c t  had to  in di cat e  w h e t h e r  a pair of  ob l iq ue  l in e s  w e r e  drawn at 

s i m i l a r  o r  d i f f e r e n t  a n g l e s .

The r e s u l t s  sh o w e d  that  c o m p a r e d  t o  t h e  le f t  brain d am ag ed  

g r o u p  and c o n t r o l s  who p e r f o r m e d  e q u i v a l e n t l y ,  the  r ight  brain  

d a m a g e d  g r o u p ,  e s p e c i a l l y  t h o s e  with d a m a g e  In t h e  p a r ie t a l  

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

p r e s e n t a t i o n  of a d i f f e r e n t  t e s t  of  l in e  o r i e n t a t i o n ,  Benton et  al 

( 1 9 7 5 )  c o n f i r m e d  th e  r e s u l t s  of  W a r r in g t o n  and Rabin ( 1 9 7 0 ) .  A 

c o m p a r i s o n  of right  to  le f t  bra in  l e s l o n e d  s u b j e c t s  r e v e a l e d  the  

right  s i d e d  g roup  as  s i g n i f i c a n t l y  m o r e  Im pa ire d than t h e  le f t .

T h e r e  w e r e  no d i f f e r e n c e s  b e t w e e n  le f t  l e s l o n e d  s u b j e c t s  and 

c o n t r o l s .  An a n a l y s i s  of  t e s t  p e r f o r m a n c e  with r e s p e c t  to  l e s i o n
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s i t e ,  ident i f ied  by rad iograp h ic  t e c h n i q u e s ,  r e v e a l e d  that  the  

i n f e r i o r  p e r f o r m a n c e  of th e  right  brain  d a m a g e d  g r o u p  as  a w ho le  

w a s  e n t i r e l y  due to  t h o s e  s u b j e c t s  with p o s t e r i o r  l e s i o n s .

Mante er  ( 1 9 8 7 b )  Inc luded tw o  t e s t s  of  l ine  o r i e n t a t io n  In the  

s t i m u l a t i o n  mapping s t u d y  of right  brain s u r g e r y  p a t i e n t s .  The 

s u b j e c t s  w e r e  sho wn a s l i d e  on which a s l a n t e d  t a r g e t  l ine  and 

t h r e e  d i s t r a c t o r  l in e s  a p p e a r e d .  Then a f a c ia l  e m o t i o n  r e c o g n i t io n  

t e s t  was  a d m i n i s t e r e d .  F i n a l l y ,  a s l i d e  show ing t h r e e  new obl ique  

l in e s  was  p r e s e n t e d .  The s u b je c t ' s  t a s k  w a s  t o  Indicate  which of  

t h e s e  t h r e e  l in e s  w a s  drawn at th e  s a m e  a n g le  as  th e  or ig i nal  t a r g e t  

l in e .

The r e s u l t s  of th is  t e s t  w e r e  s i m i l a r  to t h o s e  found for  fac ia l  

e m o t io n  r e c o g n i t i o n .  If s t i m u l a t i o n  at any one  s i t e  p r o d u c e d  

i m p a i r m e n t s  on one  of  th e  t a s k s ,  It a l s o  d i s r u p t e d  p e r f o r m a n c e  on 

t h e  o th e r  as w e l l .  The a r e a s  found t o  be  m o s t  s e n s i t i v e  to s t i m u ­

lat ion  w e r e  l o c a t e d  in t h e  p a r i e t a l - o c c i p i t a l  j u nc t io n .

Kim et  al ( 1 9 8 4 )  e x a m i n e d  t h e  p e r f o r m a n c e  of  le f t  brain  

d a m a g e d ,  r ight  brain  d a m a g e d  and n o r m a l  c o n t r o l s  on s e v e r a l  

s p a t ia l  ab i l i ty  t e s t s .  The pat ient  s a m p l e s  had b e e n  fu r t h e r  

su bdi v id ed Into a n t e r i o r  and p o s t e r i o r  g r o u p s .  For  t h e  a n g l e s  t e s t  

the  s u b je c t  w a s  sh ow n a c a r d  on which a s e r i e s  of  ob l iq ue  l i n e s  w e r e  

a r r a n g e d  in a s e m i c i r c l e .  B e lo w  thi s  d i s p l a y ,  a s e c o n d  c a r d  with 

on e  ob l iq ue  l ine  w a s  p r e s e n t e d .  The s u b je c t  had to  Indicate  which of  

the  l in e s  f o r m in g  t h e  s e m i c i r c l e  w a s  at t h e  s a m e  a n g l e  as  t h e  t e s t  

l in e .



71

The e r r o r  s c o r e s  b e tw e en  al l  g r o u p s  w e r e  s ig n i f i can t ly  

d i f f e r e n t  with t h e  n o r m a l  c o n t r o l s  re c e iv in g  t h e  h ig h es t  s c o r e s  and 

t h e  r i gh t  l e s lo n e d  g r o u p  t h e  l o w e s t .  F u r t h e r ,  r i gh t  p o s t e r i o r  

l e s io n e d  p a t i e n t s  p e r f o r m e d  much m o r e  p o o r l y  than  did t h e  r ight  

a n t e r i o r  l e s lo n ed  s u b j e c t s .

3 .  S ize  Discr im inat ion :  C l r c l e - t o - C l r c l e  Matching:  F o r  th i s  t e s t ,  

t h e  s u b je c t  had to  s e l e c t  which of f ive d i s t r a c t o r  c i r c l e s  was  th e  

s a m e  s i z e  as  a t a r g e t  c i r c l e .  The c i r c l e s  w e r e  d i s p l a y e d  

h o r i z o n t a l l y  with t h e  t a r g e t  c i r c l e  to  t h e  l ef t  of a v e r t i c a l  l ine and 

th e  f ive ch o ice s  to  t h e  r i g h t .

Whi le  th i s  p a r t i c u l a r  r i gh t  h e m i s p h e r e  t a s k  has  not  been  

em p l o y e d  as  f r e q u e n t l y  as s o m e  o t h e r s ,  t h e r e  1s n e v e r t h e l e s s  

s o m e  ev id e n c e  t h a t  e n c o u r a g e d  Its u s e  h e r e .

O r n s t e ln  et  al ( 1 9 8 0 )  r e c o r d e d  b i l a t e r a l  c e n t r a l  and p a r i e t a l  

EEG in n o r m a l  r i g h t - h a n d e d  a d u l t s  as  t h e y  p e r f o r m e d  v a r i o u s  t a s k s  

inc lud ing  Nebes ' s  ( 1971a) a r c - t o - c t r c l e  and c l r c l e - t o - c l r c l e  

m a t c h i n g .  Following Nebes (1971 b)  who o b s e r v e d  p e r f o r m a n c e  

a s y m m e t r i e s  onl y  fo r  a r c - t o - c l r c l e  m a t c h i n g ,  O r n s t e ln  et  al 

( 1 9 8 0 )  h y p o t h e s i z e d  t h a t  th is  t a s k  would  show s t r o n g e r  r i gh t  

h e m i s p h e r e  l a t e r a l i z a t i o n  th an  would  t h e  c l r c l e - t o - c l r c l e  

m a tch ing  t a s k  as t h e  f o r m e r  r e q u i r e s  a ' p a r t - w h o l e '  s y n t h e s i s .  

C o n t r a r y  to  t h e  p r e d i c t i o n  h o w e v e r  It was  t h e  c l r c l e - t o - c l r c l e  

m a tch ing  t a s k  which was  l a t e r a l l z e d  to  t h e  r i gh t  h e m i s p h e r e  with 

a r c - t o - c 1 r c l e  mat ch ing  p ro d u c in g  g r e a t e r  ac t iv a t i o n  1n t h e  lef t
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h e m i s p h e r e . 4 For  both t a s k s ,  a s y m m e t r i e s  w e r e  o b s e r v e d  

on ly  at t h e  p a r i e t a l  l e a d s .

Hatta ( 1 9 7 7 )  p r e s e n t e d  a 120° ,  180° o r  2 4 0 °  a r c  In t h e  

c e n t r a l  v i s u a l  f ie ld  fo l low ed  i m m e d i a t e l y  (Exp.  1) o r  five s e c o n d s  

l a t e r  (Exp.  2 )  by a c i r c l e  in t h e  lef t  o r  r i gh t  v i s u a l  f i e ld .  The 

s u b j e c t ’s t a s k  was  to  in d ica te  w h e th e r  o r  not  t h e  t a r g e t  a r c  

b e lo n g ed  to  t h e  c o m p a r i s o n  c i r c l e .

A c c o r d i n g  to  Hatta ( 1 9 7 7 ) ,  whi le  an o v e r a l l  le f t  v i s u a l  f ie ld 

a d v a n ta g e  was  o b s e r v e d ,  t h e  f a c t o r  of d e g r e e s  of c o m p l e t e n e s s  of 

c i r c l e  ( s i z e  of t h e  a r c ) . . . w a s  not  s i g n i f i c a n t ’ ( p .  1 4 8 ) .  An 

e x a m in a t io n  of Ha t ta ' s  r e s u l t s  h o w e v e r  s u g g e s t s  t h a t  t h e  240°  a r c  

c o n t r i b u t e d  m o r e  to  t h e  l ef t  v i su a l  f ie ld  a d v a n t a g e  t h a n  did t h e  120° 

o r  t h e  130° a r c s .

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

b r a in  d a m a g e d  p a t i e n t s  a r e  due to  r e s p o n s e  b i a s e s  ( K l m u r a ,  1963 

in Bis lach e t  a l ,  1 9 7 6 ) ,  Bislach et  al (1976)  e x a m in e d  t h e  

p e r f o r m a n c e  of lef t  and r ig h t  b r a i n  d a m a g e d  s u b j e c t s  on 7 

p e r c e p t u a l  t e s t s  a c c o r d i n g  to  Signal  D e tect ion T h e o r y .  Included In 

the  b a t t e r y  w as  an a r e a  d i s c r i m i n a t i o n  t a s k  fo r  which t h e  s u b jec t  

had to  i n d ic a t e  w h e th e r  two c i r c l e s  w e r e  t h e  s a m e  o r  d i f f e r e n t  in 

d i a m e t e r .

Whi le  s t a t i s t i c a l  a n a l y s e s  a l l o w ed  t h e  a u t h o r s  to  r u l e  out a 

r e s p o n s e  b ia s  I n t e r p r e t a t i o n  fo r  only  1 of t h e  7 t e s t s  ( l i n e  leng th

4 lt m ay  be no ted  t h a t  t h e  Nebes  ( 1971b) s u b j e c t s  did not  v iew both  t a r g e t  
and d i s t r a c t o r  s t im u l i  as  did t h e  O r n s t e l n  et  al ( 1 9 8 0 )  s a m p l e  but r a t h e r  
fe l t  t h e  t a r g e t  a r c  o r  c i r c l e  which was  h idden behind  a s c r e e n .
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d i s c r i m i n a t i o n ) ,  t h e  r e s u l t s  of an a n a l y s i s  of c o v a r i a n c e  

e n c o u r a g e d  to  a u t h o r s  to  c o n c lu d e

. .  . w e  fee l  s u f f i c i e n t ly  con f ident  to  g e n e r a l i z e  
t o  al l  c l a s s e s  of s t im u l i  t h e  c o n c lu s i o n  t h a t  t h e  
s e l e c t i v e  l o s s  of ab i l i ty  in making f a i r l y  a c c u r a t e  
d i s c r i m i n a t i o n s ,  which h a s  b ee n  r e p e a t e d l y  show n 
to  e n s u e  f r o m  r i g h t  p o s t e r i o r  b r a i n  d a m a g e ,  c a n ­
not b6 r e a s o n a b l y  a t t r i b u t e d  t o  c h a n c e  f a c t o r s  nor  
t o  r e s p o n s e  b i a s e s . . .

Whi le  s t i l l  s p e c u l a t i v e ,  we wou ld  c h a n c e . . . t h e  
c o n c lu s i o n  t h a t  a f t e r  i n ju r y  to  i t s  r igh t  p o s t e r i o r  
r e g io n s  th e  b r a i n  is lef t  a c o a r s e r ,  thou gh  s t e a d y ,  
m e a s u r i n g  tool  to  cope  with l i n e a r  leng th  d i s c r i m i ­
nat ion and,  in g e n e r a l ,  with d i s c r i m i n a t i o n  b e tw e en  
s l i g h t l y  d i f f e r e n t  s t im u l i  ( p .  3 4 1 ) .

Since  t h e  Fac ia l  Recogn i t ion  and J u d g e m e n t  of Line O ri e n ta t io n  

t a s k s  w e r e  u s e d  In a d i f f e r e n t  w a y 5 t h a n  t h a t  d e s c r i b e d  by Benton et 

al ( 1 9 0 3 ) ,  both f o r m s  of t h e s e  two t e s t s  a long  with both  f o r m s  of 

t h e  o t h e r  fo u r  w e r e  a d m i n i s t e r e d  to  an Inde penden t  s a m p l e  of 

c o l l e g e  men and w om en  to  d e t e r m i n e  t h e i r  r e l i a b i l i t y .  Some of 

t h e  s u b j e c t s  beg a n  with F o r m  A ,  t h e  r e m a i n d e r  with F o r m  B. At 

l e a s t  t h r e e  w e e k s  I n t e r v e n e d  b e t w e e n  t h e  two t e s t  a d m i n i s t r a t i o n s .

3 .  Group E m b ed d ed  F i g u r e s  T es t  (GEFT):

The Group Em b ed d ed  F i g u r e s  T es t  (O l t m a n  et  a l ,  1971) Is an e a s i l y  

u s e d  p a p e r  and penc i l  m e a s u r e  of f l e l d - l n d e p e n d e n c e  which is s u i t a b l e  fo r  

individual  o r  g r o u p  a d m i n i s t r a t i o n .  In th i s  t e s t ,  t h e  s u b j e c t  Is g iven a 2 

c o l o r  bo o k le t  with v a r i o u s  s i m p l e  g e o m e t r i c  s h a p e s  p r i n t e d  on t h e  o u t s id e

56 en to n  et  al (1983)  sh ow t h e  s u b j e c t s  one  t e s t  i t em  at  a t i m e  in a o n e - o n -  
one t e s t i n g  s e s s i o n .  This s t u d y  p r e s e n t e d  4 i t e m s  p e r  p ag e  In a book le t  
s u i t a b l e  f o r  g r o u p  a d m i n i s t r a t i o n .
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back c o v e r .  The book le t  co n ta in s  s e v e r a l  m o r e  c o m p l e x  f i g u r e s  

p r e s e n t e d  in o r d e r  of I n c r e a s i n g  d i f f i cu l ty  each  of which c o n ta in s  one  of 

t h e  s i m p l e r  s h a p e s  in t h e  s a m e  o r i e n t a t i o n  and s i z e  as  on t h e  back c o v e r .  

The s u b j e c t ' s  t a s k  is t o  find and t r a c e  out  t h e  e m b e d d e d  s i m p l e r  s h a p e .

The t e s t  is d iv ided Into 3 s e p a r a t e l y  t i m e d  s e c t i o n s  a l though  onl y  th e  

s e c o n d  and t h i r d ,  which co n ta in  9 i t e m s  e a c h ,  a r e  u s e d  fo r  s c o r in g  

p u r p o s e s .  The t i m e  l im i t s  fo r  t h e  s e c t i o n s  a r e  2 ,  5 ,  and 5 m i n u te s .

4 .  f loo d Manipulat ion Check:

• n o r d e r  to d e t e r m i n e  t h e  e f f e c t i v e n e s s  of t h e  mood m a n ip u la t i o n  as 

we l l  as  t h e  s u b j e c t s '  mood as  t h e y  p e r f o r m e d  t h e  cogn i t ive  t a s k s ,  t h e y  

w e r e  a s k e d  p l a c e  a m a r k  on a l l k e r t - t y p e  mood s c a l e  ra n g in g  f r o m  - 1 0 ,  

v e r y  d e p r e s s e d  to  +1 0,  v e r y  happy to  In d ica te  how t h e y  w e r e  fee l ing  at  

t h a t  m o m e n t .  An Ini tial  m e a s u r e m e n t  w as  t a k e n  b e f o r e  t h e  t h e  induct ion 

p r o c e d u r e  and th e n  i m m e d i a t e l y  b e f o r e  ea ch  t e s t .

P r o c e d u r e : At t h e  f i r s t  t e s t i n g  s e s s i o n  (n o  mood In d u c t i o n ) ,  t h e  s u b j e c t  

was  t o l d  t h a t  th i s  s t u d y  Is c o n c e r n e d  wi th how o u r  fe e l i n g s  and b e h a v io r  

i n t e r a c t .  It w as  a l s o  be  e x p la in e d  t h a t  in o r d e r  t o  e x p l o r e  t h i s  q u e s t i o n ,  

we need  to  ob ta in  two s e t s  of m e a s u r e s  s o ,  If s h e  c h o s e  t o  c o n t in u e ,  s h e  

would  n eed  to  r e t u r n  fo r  a s e c o n d  t e s t i n g  s e s s i o n  at  a l a t e r  d a t e .  The 

s u b j e c t  was  a s k e d  to  s ign a c o n s e n t  f o r m  d e s c r i b i n g  t h e  e x p e r i m e n t a l  

p r o c e d u r e s  but  w o r d e d  in s u ch  a way a s  to  d i s g u i s e  t h e  h y p o t h e s e s  being 

t e s t e d  ( s e e  Appendix  l l l - A ) .  B efo r e  a d m i n i s t e r i n g  t h e  s ix  cogn i t ive  t e s t s ,  

t h e  e x p e r i m e n t e r  ex p l a i n e d  t h a t  t h e  t e s t s  w e r e  t i m e d .  The s u b j e c t  was  

g iven  s a m p l e  i t e m s  f r o m  th e  t e s t s  to  i n s u r e  t h a t  s h e  u n d e r s t o o d  what  e ach
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r e q u i r e d .  The o r d e r  of r i gh t  and lef t  h e m i s p h e r e  t e s t s  was  c o u n t e r ­

b a l a n c e d  and a r r a n g e d  so  t h a t  e a c h  of t h e  s ix  t e s t s  a p p e a r e d  with equa l  

f r e q u e n c y  in al l  p o s i t i o n s .  A f t e r  t h e  s u b j e c t  c o m p l e t e d  t h e  cogni t ive  

t e s t s ,  t h e  GEFT was  a d m i n i s t e r e d .  An ap p o in tm e n t  f o r  t h e  s e c o n d  t e s t i n g  

s e s s i o n  ( at l e a s t  t h r e e  w eeks  l a t e r )  was  m a d e ,  and t h e  s u b je c t  t h a n k e d  

fo r  h e r  p a r t i c i p a t i o n .

A f t e r  t h e  t e s t s  had been  s c o r e d ,  t h e  s u b j e c t s  w e r e  r a n d o m l y  

a s s i g n e d  to  one  of t h r e e  t r e a t m e n t  cond i t ions  with t h e  p r o v i s i o n s  t h a t  the  

ini tial  no mood induct ion t e s t  s c o r e s  and t h e  f i e ld  i n d e p e n d e n t - f i e l d  

de p e n d e n t  d i s t r i b u t i o n s  be  a p p r o x i m a t e l y  e q u i v a l e n t  In t h e  t h r e e  s a m p l e s .

When t h e  s u b j e c t  r e t u r n e d  fo r  t h e  s e c o n d  s e t  of m e a s u r e m e n t s ,  t h e  

e x p e r i m e n t e r  r e s t a t e d  t h e  p u r p o s e  of t h e  s t u d y .  The s u b je c t  s igned  a 

s e c o n d  c o n s e n t  f o r m  ( s e e  A ppe ndix  111—B) exp la in ing  t h e  mood Induct ion 

and e x p e r i m e n t a l  p r o c e d u r e s .  Inc lude d  1n t h e s e  d i r e c t i o n s  w e r e  t a s k  

m o t iv a t i o n a l  I n s t r u c t i o n s  t a k e n  f r o m  B a r b e r  ( 1 9 7 9 )  which a r e  d e s i g n e d  to  

i n c r e a s e  t h e  s u b j e c t ' s  i n v o l v e m e n t  In t h e  t a s k .  The s u b j e c t  t h e n  r e p o r t e d  

h e r  mood on t h e  f i r s t  mood m e a s u r e .  A g a in ,  s h e  w as  g iven s a m p l e  I t em s  

f r o m  t h e  s ix  cogn i t ive  t e s t s  to  r e f r e s h  h e r  m e m o r y .

in t h e  s e c o n d  s e s s i o n ,  t h e  s u b j e c t  w as  e x p o s e d  to  t h e  mood 

induc t ion p r o c e d u r e .  Each s u b j e c t  was  e x p o s e d  to  o n ly  one condi t ion:  

e i t h e r  t h e  e l a t i o n ,  t h e  d e p r e s s i o n  o r  t h e  n e u t r a l .  P a r a l l e l  v e r s i o n s  of t h e  

t h r e e  l ef t  h e m i s p h e r e  and t h r e e  r i g h t  h e m i s p h e r e  t a s k s  w e r e  t h en  adm in ­

i s t e r e d .

S u b je c t s  w e r e  t e s t e d  ind ividua l ly  in a s m a l l  r o o m  with no l a t e r a l  

d i s t r a c t i o n s .  The e x p e r i m e n t e r  w as  s e a t e d  In t h e  o u t s i d e  c o r r i d o r  with
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t h e  d o o r  to  t h e  e x p e r i m e n t a l  r o o m  s l i g h t l y  a j a r .  This p e r m l t e d  h e r  to  

co n t i n u o u s l y  o b s e r v e  t h e  s u b j e c t s  and be c e r t a i n  t h a t  al l  t e s t s  w e r e  

c o m p l e t e d  wi thin t h e  t i m e  l im i t .  A f t e r  t h e  t e s t i n g  w a s  f i n i s h ed ,  

h a n d e d n e s s  was  a s s e s s e d  and f o r  t h e  s u b j e c t s  In t h e  in d u ced  d e p r e s s i o n  

g r o u p ,  t h e  e l a t i o n  Inducing t r e a t m e n t  was  a d m i n i s t e r e d .  Each su b jec t  

t h en  c o m p l e t e d  a p o s t - e x p e r i m e n t a l  q u e s t i o n n a i r e  ( s e e  App end ix  IV) and 

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

pa t ion and invi ted  to  l e a v e  a mai l ing  a d d r e s s  so  t h a t  a s u m m a r y  of t h e  

e x p e r i m e n t  coul d  be  sen t  a f t e r  t h e  r e s u l t s  w e r e  a n a l y z e d .
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results

The p u r p o s e  of t h e  p r e s e n t  In v e s t ig a t io n  w a s  t o  d e t e r m i n e  w h e t h e r  

p e r f o r m a n c e  on l a t e r a l l z e d  t a s k s  w ou ld  be d i f f e r e n t i a l l y  a f f e c t e d  by th e  

p r e s e n c e  of a p o s i t iv e  o r  n e g a t iv e  e m o t i o n .  T h e r e  a r e  two m o d e l s  of 

b r a l n - b e h a v l o r  I n t e r a c t i o n  r e l e v a n t  t o  th i s  q u e s t i o n .  Fol lowing 

Davidson's  r e c i p r o c a l  Inhibit ion t h e o r y  ( 1984a) a s a d  mood was  

h y p o t h e s i z e d  to  I m p r o v e  l e f t ,  but Im p a i r  r ig h t  h e m i s p h e r e  p e r f o r m a n c e .  

C o n v e r s l y ,  a h appy  mood w as  p r e d i c t e d  t o  e n h a n c e  r i g h t  h e m i s p h e r e  

func t ion ing whi l e  I n t e r f e r i n g  with lef t  h e m i s p h e r e  a c t i v i t y .  K lnsbourn e 's  

s p r e a d i n g  ac t i v a t i o n  t h e o r y  ( K l n s b o u r n e  and Hicks ,  1978; K lnsbourn e  and 

H lscock ,  1983) would  p r e d i c t  i n c r e a s e d  p e r f o r m a n c e  on r igh t  h e m i s p h e r e  

t a s k s  In a s a d  m o o d ,  on l e f t  h e m i s p h e r e  t a s k s  In a h appy  mood .  A l though  

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

an  I n t e r a c t i o n  b e t w e e n  t y p e  of mood and  ty p e  of t a s k .

RESULTS OF THE RELIABILITY STUDY

As d e s c r i b e d  e a r l i e r  ( s e e  p .  7 3 ) ,  t h e  p r e s e n t a t i o n  of t h e  Lines  and 

F a c e s  t e s t s  u s e d  In th i s  s t u d y  would  be  s o m e w h a t  d i f f e r e n t  t h a n  t h a t  

d e s c r i b e d  by t h e  a u t h o r s  of t h e  m e a s u r e s  (B en ton  e t  a l ,  1983 ) .  T h u s ,  both 

f o r m s  of t h e s e ,  a s  wel l  a s  t h e  o t h e r  f o u r  t e s t s  w e r e  a d m i n i s t e r e d  to  an 

In d e p e n d en t  s a m p l e  of c o l l e g e  men  and  w o m en .  The m e a n s ,  s t a n d a r d  

d e v ia t io n s  and c o r r e l a t i o n s  b e tw e e n  F o r m s  A an d  B of t h e  s ix  cogn i t ive  

t e s t s  a r e  p r e s e n t e d  In T a b le  1 ( p .  9 5 ) .  The c o r r e l a t i o n s  Ind ica ted  t h a t  

a l l  of t h e  t e s t s  w e r e  r e l i a b l e .
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HOOP INDUCTION AND PERFORMANCE

The m e a n s  and s t a n d a r d  d ev ia t io n s  of t h e  s ix  t e s t s  o b ta in ed  f r o m  

t h e  s a m p l e  u s e d  in t h e  p r e s e n t  s t u d y  ca n  be found In Tab le  2 ( p .  9 6 ) .

Both p r e -  and p o s t  m oo d Induct ion data a r e  In c lu d ed .  Ta bl e  3  ( p .  9 7 )  

s h o w s  t h e  I n t e r c o r r e l a t l o n s  am ong  t h e s e  m e a s u r e s .

B ased  on a s u b s t a n t i a l  l i t e r a t u r e  l inking t h e  L in es ,  C i r c l e s  and 

F a c e s  t e s t s  to  r ig h t  h e m i s p h e r e  f u n c t i o n s ,  and t h e  Finding A ' s ,  A r i t h m e t i c  

and Rhyme t e s t s  t o  l ef t  h e m i s p h e r e  a c t i v i t y ,  s t a t i s t i c a l  r e l a t i o n s h i p s  

am ong t h e  3 t e s t s  of e a c h  h e m i s p h e r e  w e r e  e x p e c t e d .  Whi le  th e  p r e s e n t  

s t u d y  did not  r e q u i r e  f a c t o r i a l  c o h e r e n c e ,  If F inding A ' s ,  A r i t h m e t i c  and 

Rhyme ( a n d  L ines ,  C i r c l e s  and F a c e s )  a l l  d e p e n d ,  at  l e a s t  In p a r t ,  on 

s o m e  c o m m o n  a n a l y t i c a l - l e f t  h e m i s p h e r e  ( g e s t a l t - r i g h t  h e m l p h e r e )  

p r o c e s s ,  s i gn i f i can t  c o r r e l a t i o n s  wi thin each  s e t  of m e a s u r e s  sh o u ld  

e m e r g e .  As  ca n  be s e e n  In T ab le  3 h o w e v e r ,  t h e  3 t e s t s  of each  

h e m i s p h e r e  do not  s e e m  to  be r e f l e c t i o n s  of a c o m m o n  u n d e r ly in g  

•h e m is p h e re *  f a c t o r .  T h e r e  w e r e  no s ign i f i can t  c o r r e l a t i o n s  be tw e en  any 

of t h e  l e f t  h e m i s p h e r e  t e s t s  e i t h e r  b e f o r e  o r  a f t e r  t h e  Indu c t ion .  The 

r e l a t i o n s h i p s  am ong  t h e  r i gh t  h e m i s p h e r e  t e s t s  w e r e  s o m e w h a t  s t r o n g e r  

as  m o d e r a t e  c o r r e l a t i o n s  b e tw e e n  Lines  and C i r c l e s  and Lines  and F a c e s  

w e r e  o b s e r v e d .  It m a y  be  I n t e r e s t i n g  to  no te  t h a t  of t h e  4 s ign i f i can t  

c o r r e l a t i o n s  t h a t  e m e r g e d  f r o m  t h e  a n a l y s i s  of t h e  t o t a l  s a m p l e  ( n » 7 2 ) ,  2 

w e r e  ' c r o s s - h e m i s p h e r i c * :  Finding A's  and Lines  and Finding A's  and 

F a c e s .  It m ay  be  n o t e w o r t h y  t h a t  am ong t h e  * l e f t -h e m 1 s p h e re*  t e s t s ,  

Finding A's  r e l i e s  m o s t  on p e r c e p t u a l - r e c o g n l t l o n  p r o c e s s e s  and l e a s t  on 

h i g h e r ,  m o r e  cogn i t ive  a c t i v i t y .
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Since  t h e  p a t t e r n  of t n t e r c o r r e 1 a t l o n 6  s how ed  l i t t l e ,  If an y ,  s h a r e d  

v a r i a n c e  am ong  t h e  t e s t s  of e a c h  h e m i s p h e r e  and s i n c e  t h e r e  w as  no way  

of d e t e r m in i n g  which t e s t  w as  t h e  m o r e  v a l i d  m e a s u r e  of I t s  h e m i s p h e r e ' s  

fu n c t io n in g ,  It s e e m e d  m o s t  r e a s o n a b l e  to  s t a t i s t i c a l l y  ex a m i n e  t h e  

e f f e c t s  of t h e  m ood  Induc t ion p r o c e d u r e  In s e p a r a t e  a n a l y s e s .  T h u s ,  a 

s e r i e s  of mood by t a s k  ANOVAs w as  c a r r i e d  out  In which t h e  p e r f o r m a n c e  

d i f f e r e n c e  on e a c h  r i g h t  h e m i s p h e r e  t e s t  was  c o n t r a s t e d  with t h e  

p e r f o r m a n c e  d i f f e r e n c e  on e a c h  l ef t  h e m i s p h e r e  t e s t .  F o r  e x a m p l e ,  

c h a n g e  on t h e  Lines  t e s t  ( p o s t - l n d u c t l o n  z - s c o r e  m inus  p r e - i n d u c t i o n  z -  

s c o r e )  w a s  a n a l y z e d  a g a i n s t  c h a n g e s  on t h e  Findings  A ' s ,  A r i t h m e t i c ,  and 

W o r d  Endings  t e s t s .  With  3 t e s t s  of e a c h  h e m i s p h e r e ,  9 c o m p a r i s o n s  

r e s u l t .  A f inal  ANOVA w as  c o m p u t e d  in which a co m b in ed  ’v e r b a l  ( l e f t  

h e m i s p h e r e )  s c o r e , *  o b t a i n e d  by a v e r a g i n g  t h e  s t a n d a r d  s c o r e s  on t h e  

Finding A ' s ,  A r i t h m e t i c  an d  Rh ym e t e s t s ,  w a s  c o m p a r e d  to  a c o m b in e d  

’ s p a t i a l  ( r i g h t  h e m i s p h e r e )  s c o r e *  us ing L in es ,  C i r c l e s  and F a c e s .

This  s e t  of 10 ANOVAs w as  u s e d  In 6 d i f f e r e n t  t y p e s  of d a t a  c l a s s ­

i f i c a t i o n .  The f i r s t  s e t  c o m p a r e d  t h e  e f f e c t s  of t h e  e l a t i o n ,  d e p r e s s i o n  

and n e u t r a l  In d uc t ions  f o r  a l l  72 s u b j e c t s .  T ab le  4 ( p .  9 8 )  p r e s e n t s  t h e  F 

v a l u e s  f o r  t h e  t a s k  x mood  I n t e r a c t i o n s  f o r  e a c h  of t h e  10 ANOVAs. Two of 

t h e s e  I n t e r a c t i o n s  w e r e  s ign i f i can t :  A r i t h m e t i c  and Lines  and A r i t h m e t i c  

and C i r c l e s .  A s  sh ow n  In T ab le  5 ( p .  9 9 ) ,  h o w e v e r ,  t h e s e  s ig n i f i can t  

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

t e s t  which did e m e r g e  a s  a s ig n i f i can t  mai n  e f f e c t  In t h e  Lines  by 

A r i t h m e t i c  c o m p a r i s o n  (F ■ 3 . 1 4 ,  p < . 0 5 ) .
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The p o s s i b i l i t y  t h a t  t h e  weak r e l a t i o n s h i p s  o b s e r v e d  In t h e  f i r s t  

a n a l y s t s  w e r e  due  to  t h e  n e u t r a l  g r o u p  m as k in g  any  d i f f e r e n c e s  b e tw e en  

t h e  two em o t i o n  g r o u p s  w a s  e l i m i n a t e d  by a s e c o n d  s e t  of mood  x t a s k  

ANOVAS. In t h i s  c o m p a r i s o n  t h e  s a m e  l ef t  h e m i s p h e r e  t e s t  by  r igh t  

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

o m i t t e d .  T h e r e  w e r e  no s ig n i f i c an t  I n t e r a c t i o n s ,  a s  I n d i ca t ed  In T ab le  6 

( p .  1 0 0 ) ,  n o r  w e r e  any  m a in  e f f e c t s  o b s e r v e d .

The t h i r d  s e t  of 10 m oo d by t a s k  ANOVAs c o m p a r e d  t h e  Induced 

m o o d ,  i r r e s p e c t i v e  of v a l e n c e ,  t o  t h e  n e u t r a l  mood Induc t ion .  This 

a n a l y s i s  would  r e p r e s e n t  a t e s t  of t h e  a l t e r n a t i v e  t h e o r y  of l a t e r a l l z e d  

a f f e c t  -  both p o s i t i v e  and n e g a t i v e  e m o t i o n s  a r e  f u n c t io n s  of t h e  s a m e  

( r i g h t )  h e m i s p h e r e  -  and w a s  a c c o m p l i s h e d  by p l ac ing  t h e  e l a t i o n  and 

d e p r e s s i o n  Induct ion  s u b j e c t s  Into one  c a t e g o r y  (N»48)  and c o m p a r i n g  

t h e m  t o  t h e  n e u t r a l  g r o u p  ( N - 2 4 ) .  The s ig n i f i c an t  I n t e r a c t i o n s  which 

w e r e  o n c e  again  found b e t w e e n  Lines  and A r i t h m e t i c  and  C i r c l e s  and 

A r i t h m e t i c  ( s e e  T a b le  7 ,  p .  101) s e e m  p r i m a r i l y  due  t o  t h e  n e u t r a l  

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

In T ab le  8 ( p .  1 0 2 ) .  This a n a l y s i s  a l s o  r e v e a l e d  two s ig n i f i c an t  main  

( g r o u p )  e f f e c t s :  In t h e  Lines  by A r i t h m e t i c  c o m p a r i s o n  (F  ■ 6 . 1 8 ,  p < . 0 1 )  

and t h e  F a c e s  by A r i t h m e t i c  c o m p a r i s o n ,  (F ■ 9 . 2 2 ,  p < . 0 0 3 )  t h e  n e u t r a l  

g r o u p  sh o w ed  p e r f o r m a n c e  I n c r e a s e s  wh i l e  t h e  e m o t io n  g r o u p  show ed  

p e r f o r m a n c e  d e c r e a s e s .

The Ve l ten  p r o c e d u r e  h a s  b e e n  c r i t i c i z e d  ( s e e  C l a r k ,  1983 and 

S u t h e r l a n d  e t  a l ,  1982)  a s  w a s t e f u l  of s u b j e c t s ;  t h a t  i s ,  t h e  Individual  

m ay  be  e x p o s e d  t o  t h e  m ood  s t a t e m e n t s  but  no t  e x p e r i e n c e  t h e  In tended



a f f e c t .  As  s u c h ,  s o m e  I n v e s t i g a t o r s  ( T e a s d a l e  and T a y l o r ,  1981; 

T e a s d a l e  e t  a l ,  1980) do not  Inc lude  t h e  d a t a  c o l l e c t e d  f r o m  t h e s e  

u n a f f e c t e d  s u b j e c t s  In t h e i r  a n a l y s i s .  T h e r e f o r e ,  3 m o r e  s e t s  of 10 mood 

by t a s k  ANOVAs w e r e  c o m p l e t e d .  T h e s e  w e r e  s i m i l a r  t o  t h e  o n e s  j u s t  

d e s c r i b e d  but  I n c lu ded  on ly  t h e  s c o r e s  of t h e  12 s u b j e c t s  In e a ch  Induct ion 

g r o u p  w h o s e  r e p o r t e d  m o o d ,  a v e r a g e d  o v e r  t h e  6  p o s t  Induc t ion mood 

r e p o r t s ,  m o s t  c l o s e l y  m a t c h e d  wha t  w a s  In t en d e d .  T ab le  9  ( p .  103) 

p r e s e n t s  t h e  I n t e r a c t i o n  F - r a t t o s  us ing t h e  3 g r o u p  ( e l a t i o n ,  d e p r e s s i o n  

2nd n e u t r a l )  c l a s s i f i c a t i o n .  T ab le  10 ( p .  104)  s h o w s  t h e  2 e m o t io n  g r o u p  

( e l a t i o n  v e r s u s  d e p r e s s i o n )  I n t e r a c t i o n  and T a b le  13 ( p .  107) p r e s e n t s  

t h e  r e s u l t s  of  t h e  em o t i o n  v e r s u s  n e u t r a l  a n a l y s i s .

Of t h e  30 ANOVAs, 2 s ign i f i can t  I n t e r a c t i o n s  and 2 s ig n i f i can t  main  

e f f e c t s  r e s u l t e d .  T a b le  10 s h o w s  a s ig n i f i c an t  I n t e r a c t i o n  b e t w e e n  th e  

Lines  and Findings  A's  t e s t s .  In th i s  c a s e ,  as  c a n  be  s e e n  on T ab le  11 

( p .  105) t h e  c h a n g e  s c o r e s  w e r e  In t h e  d i r e c t i o n  p r e d i c t e d  by Davidson 's  

( 1984a)  t h e o r y :  t h e  d e p r e s s i o n  s u b j e c t s  d e c r e a s e d  on t h e  Lines  t e s t  but  

i m p r o v e d  on Finding A ' s .  The e l a t i o n  g r o u p  p e r f o r m e d  b e t t e r  on Lines 

t e s t ,  w o r s e  on Finding A ' s .  A n e a r l y  s ig n i f i c an t  I n t e r a c t i o n  (p  < . 0 6 )  

b e t w e e n  C i r c l e s  and Rhyme Is a l s o  ev id en t  In T ab le  10 but  h e r e ,  t h e  

p a t t e r n  of c h a n g e  w a s  e x a c t l y  o p p o s i t e  t o  what  w ou ld  b e  p r e d i c t e d  by t h e  

s a m e  mode l  ( s e e  T a b le  12, p .  1 0 6 ) .  The o t h e r  s ig n i f i c an t  I n t e r a c t i o n ,  a s  

s e e n  in T ab le  13,  r e s u l t e d  f r o m  t h e  A r i t h m e t i c  by C i r c l e s  c o n t r a s t  In t h e  

e m o t io n  g r o u p  v e r s u s  n e u t r a l  g r o u p  c o m p a r i s o n .  T a b l e  14 ( p .  108) 

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



The tw o  main  e f f e c t s  t h a t  w e r e  found s e e m  t o  b e  r e f l e c t i n g  

p e r f o r m a n c e  d i f f e r e n c e s  on t h e  A r i t h m e t i c  t e s t .  In t h e  3 m ood  g r o u p s  

c o m p a r i s o n ,  t h e  n e u t r a l  g r o u p  Im p r o v e d  on t h e  A r i t h m e t i c  and F a c e s  t e s t s  

whi le  both  t h e  e l a t i o n  and d e p r e s s i o n  s u b j e c t s  s how ed  p e r f o r m a n c e  

d e c r e m e n t s  on t h e  f o r m e r  t e s t  and f o r  t h e  e l a t i o n  s u b j e c t s ,  on t h e  l a t t e r  

t e s t  a s  wel l  (F -  3 . 3 9 ,  p < . 0 5 ) .  The A r i t h m e t i c  by Lines  a n a l y s i s  In t h e  

n e u t r a l  g r o u p  v e r s u s  e m o t io n  g r o u p  c o m p a r i s o n  o n ce  again  found t h e  

n e u t r a l  g r o u p  showing I n c r e a s e s ,  t h e  e m o t i o n  g r o u p ,  d e c r e a s e s  on both 

t e s t s  (F * 4 . 0 9 ,  p < . 0 1 ) .

Cogni tive S t v l e : S t a t i s t i c a l  a n a l y s e s  r e v e a l e d  no s ign i f i can t  

p a t t e r n s  f o r  f i e ld  I n d e p e n d e n t s  o r  f i e ld  d e p e n d e n t s  on any of t h e  cogn i t ive  

t e s t s  o r  on r e p o r t e d  mood  a v e r a g e d  o v e r  t h e  6 t e s t s .
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DISCUSSION

The r e s u l t s  of t h e  p r e s e n t  In v e s t ig a t io n  do not s u p p o r t  Dav idson 's  

(1 9 8 4 a )  r e c i p r o c a l  Inhibi t ion o r  K ln s b o u rn e 's  (K ln s b o u r n e  and Hicks ,  1978; 

K l n s b o u rn e  and Hlsco ck ,  1983) s p r e a d i n g  a c t i v a t i o n  m o d e l .  Whi le  s o m e  

s ig n i f i can t  mood  e f f e c t s  w e r e  r e v e a l e d  , t h e i r  p a t t e r n s  do not  s u g g e s t  t h a t  

t h e  p r e s e n c e  of an Induced p o s i t iv e  o r  n e g a t iv e  mood  d i f f e r e n t i a l l y  a f f e c t s  

t h e  p e r f o r m a n c e  of t a s k s  s e n s i t i v e  t o  r i g h t  o r  l ef t  h e m i s p h e r e  

fu nc t i on ing .

The m o s t  c o n s i s t e n t  and a p p a r e n t l y  m ean ing fu l  f inding w as  t h e  

g r o u p  d i f f e r e n c e s  on t h e  A r i t h m e t i c  t e s t .  Of t h e  60 mood by t a s k  ANOVAs 

t h a t  w e r e  c o m p u t e d ,  6 s ign i f i can t  I n t e r a c t i o n s  and 5 s ig n i f i can t  main  

( g r o u p )  e f f e c t s  e m e r g e d .  Al l  of t h e  main  e f f e c t s  and 5 of t h e  6 

I n t e r a c t i o n  e f f e c t s  w e r e  p r i m a r i l y  due  t o  t h e  n e u t r a l  g r o u p ' s  i n c r e a s e d  

p e r f o r m a n c e ,  and t h e  d e p r e s s i o n  and e l a t l o n s  g r o u p s '  d e c r e a s e d  p e r ­

f o r m a n c e  on A r i t h m e t i c .  None of t h e  t h e o r e t i c a l  m o d e l s  d i s c u s s e d  can 

a c c o u n t  f o r  t h i s  f inding.  A c c o r d i n g  t o  Davidson ( 1 9 8 4 a ) ,  t h e  d e p r e s s i o n  

g r o u p  sh o u ld  h av e  I m p r o v e d  on t h e  l e f t  h e m l s p h e r e - A r l t h m e t l c  t e s t .  

K ln s b o u rn e 's  t h e o r y  ( K ln s b o u rn e  and H icks ,  1978; K ln sb o u rn e  and Hl scock,  

1983) w ould  p r e d i c t  t h e  e l a t i o n  g r o u p  to  show  e n h a n c e d  p e r f o r m a n c e .  

A s s u m i n g  t h e  p o s i t iv e  c o r r e l a t i o n s  Davidson found b e t w e e n  c o n t r a l a t e r a l  

f r o n t a l  and p a r i e t a l  n e u r a l  a c t i v i t y  ( s e e  Dav id son ,  1984a)  a r e  r e l a t e d  to  

b e h a v i o r ,  t h e  a l t e r n a t i v e  t h e o r y  of l a t e r a l l z e d  a f f e c t ,  which p l a c e s  a l l  

e m o t io n  In t h e  r i g h t  f r o n t a l  z o n e s ,  would  e x p e c t  p e r f o r m a n c e  I n c r e a s e s  In 

both  e m o t io n  g r o u p s  on t h e  A r i t h m e t i c  t e s t .
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At t h i s  p o in t ,  it s e e m s  t h a t  t h e  m o s t  l i k e ly  I n t e r p r e t a t i o n  of th e  

g r o u p  d i f f e r e n c e s  on t h e  A r i t h m e t i c  t e s t  would  e m p h a s i z e  p s y c h o lo g ic a l  

' s o f t w a r e * .  Of t h e  6 cogn i t ive  t e s t s  u s e d  In t h i s  e x p e r i m e n t ,  t h e  

A r i t h m e t i c  t e s t  s e e m s  to  m a k e  t h e  g r e a t e s t  d e m a n d  on s h o r t - t e r m  

m e m o r y  p r o c e s s e s .  The 3 r i g h t  h e m i s p h e r e  t e s t s ,  L in es ,  C i r c l e s  and 

F a c e s ,  a r e  r e c o g n i t i o n  t e s t s .  F inding A ' s ,  a l e f t  h e m i s p h e r e  t e s t ,  Is a l s o  

a r e c o g n i t i o n  t e s t .  The Rhyme t e s t  p r o b a b l y  r e l i e s  m o r e  on l o n g - t e r m  

m e m o r y .  Whi le  e m o t io n a l  a r o u s a l  m a y  a f f e c t  a l l  co g n i t iv e  p r o c e s s e s  t o  

s o m e  e x t e n t ,  Gl ll lgan and B ow er ' s  ( 1 9 8 4 )  n e tw o r k  t h e o r y  of a f f e c t  s e e m s  

to  s u g g e s t  t h a t  s h o r t - t e r m  m e m o r y  m a y  be  s o m e w h a t  m o r e  v u l n e r a b l e :

This  d i f f e r e n t i a l  f looding  of s h o r t - t e r m  m e m o r y  by 
e m o t i o n - r e l a t e d  m a t e r i a l  h a s  s e v e r a l  I m p l i c a t i o n s .
. .  . t h e  f i l l ing  of  c o n s c i o u s n e s s  by e m o t i o n a l l y  r e l a t e d  
i d e a s  r e s u l t s  In t h e  p h e n o m e n o n  d e s c r i b e d  as  t h e  
' n a r r o w i n g  of a t t e n t i o n '  t o  m o o d - r e l a t e d  m a t e r i a l  
( E a s t e r b r o o k ,  1 9 5 9 ) .  In c e r t a i n  c a s e s ,  If t h e  I n t e r n a l l y  
g e n e r a t e d  s c e n a r i o  Is s u f f i c i e n t ly  c o m p e l l i n g ,  t h e  
e m o t io n a l  f lood ing  of s h o r t - t e r m  m e m o r y  ca n  l e a d  to  a 
' l a c k  of a t t ent ion*  to  e x t e r n a l  s t i m u l i  ( p .  5 6 5 ) .

The onl y  o t h e r  s ig n i f i c an t  i n t e r a c t i o n  o b s e r v e d  w as  in t h e  d i r e c t i o n  

p r e d i c t e d  by Davidson 's  ( 1984a)  r e c i p r o c a l  Inhibi t ion  t h e o r y .  That  I s ,  t h e  

ANOVA c o n t r a s t i n g  t h e  Lines  t e s t  and  Finding A's  t e s t  In t h e  12 m o s t  e l a t e d  

and 12 m o s t  d e p r e s s e d  s u b j e c t s  c o m p a r i s o n  ( R e s u l t s :  T a b le s  10 and 11) 

r e v e a l e d  t h a t  t h e  e l a t e d  s u b j e c t s  Im p r o v e d  on Lines  but  d e c r e a s e d  on 

Finding A ' s .  The d e p r e s s e d  g r o u p  s h o w e d  t h e  r e v e r s e  p a t t e r n .  The 

I m p o r t a n c e  of t h i s  r e s u l t  h o w e v e r  Is not  c l e a r .  It m a y  Indeed be  a gen u in e  

r e f l e c t i o n  of b r a l n - b e h a v l o r  I n t e r a c t i o n  o r ,  a l t e r n a t i v e l y ,  It m a y  be 

nothing m o r e  t h a n  a p a t t e r n  of r e s u l t s  which might  be  e x p e c t e d  t o  o c c u r  

o nce  o r  t w i c e  In 60 c o m p a r i s o n s  by c h a n c e  a l o n e .



T h e r e  w e r e  two f indings  which m a y  s u p p o r t  t h e  "chance"  

I n t e r p r e t a t i o n .  The f i r s t  c o n c e r n s  t h e  Finding A's  t e s t .  It Is now 

q u e s t i o n a b l e  how s e n s i t i v e  t h i s  p a r t i c u l a r  t e s t  w as  t o  l e f t  h e m i s p h e r e  

fu n c t i o n in g .  The t n t e r c o r r e l a t l o n s  b e t w e e n  a l l  of t h e  t e s t s  ( s e e  R esu l t s :  

T ab le  3 )  sh o w ed  Finding A's  s i g n i f i c a n t l y  c o r r e l a t e d  wi th 2 of t h e  3 r igh t  

h e m i s p h e r e  t e s t s  (L in es  and F a c e s )  but  with none  of t h e  l ef t  h e m i s p h e r e  

t e s t s .  As m en t io n ed  e a r l i e r ,  of t h e  3 le f t  h e m i s p h e r e  t e s t s ,  Finding A s 

a p p e a r s  t o  be  t h e  m o s t  d e p e n d e n t  on p e r c e p t u a l  p r o c e s s e s  and I s ,  l ike  th e  

r i g h t  h e m i s p h e r e  m e a s u r e s ,  a r e c o g n i t i o n  t e s t .  The Rhyme t e s t ,  on t h e  

o t h e r  h a n d ,  which m a y  be  a b e t t e r  le f t  h e m i s p h e r e  m e a s u r e  t h a n  Finding 

A ' s 1, w as  a n a l y z e d  a g a in s t  t h e  C i r c l e s  t e s t  In t h e  s a m e  m o s t  e l a t e d / m o s t  

d e p r e s s e d  c o m p a r i s o n .  An a l m o s t  s i g n i f i c an t  I n t e r a c t i o n  ( F - 3 . 7 6 ,  p < . 0 6 )  

but  In a d i r e c t i o n  e x a c t l y  o p p o s i t e  to  t h a t  which Davidson ' s  t h e o r y  would  

p r e d i c t  e m e r g e d .  N e v e r t h e l e s s ,  a s  t h e  s a m e  I n t e r a c t i o n  p a t t e r n  b e tw een  

Lines  and Finding A's w a s  a l s o  o b s e r v e d  us ing  t h e  ful l  24 s u b j e c t  e l a t i o n  

and d e p r e s s i o n  g r o u p s  and t h a t  t h e  mood by t a s k  I n t e r a c t i o n  a p p r o a c h e d  

s i g n i f i c a n c e  ( F * 2 . 5 6 ,  p <. 1 1 ) ,  a r e p l i c a t i o n  with a l a r g e r  s a m p l e  d o es  

s e e m  w a r r a n t e d .

A s  s e e n  In t h e  R e s u l t s  s e c t i o n ,  t h e  mood Induced  c h a n g e s  In t e s t  

p e r f o r m a n c e  w e r e  s m a l l .  In f a c t ,  In s o m e  c a s e s ,  t h e  n e u t r a l  g r o u p  

sh o w ed  as  much  c h a n g e  a s  did t h e  e m o t io n  g r o u p s .  As  s u c h ,  It m ay  be 

I m p o r t a n t  t o  a d d r e s s  t h e  p o s s i b i l i t y  t h a t  t h e  s u b j e c t s  w e r e  not  a c t u a l l y  

ex p e r i e n c i n g  t h e  mood but  n e v e r t h e l e s s  r e p o r t e d  t h a t  t h e y  did b e c a u s e  of

^ e v y  ( 1 9 7 4 ,  p .  149) s t a t e s :  ‘The r i g h t  h e m i s p h e r e  m ay  k n o w . . . t h a t  ' c a t '  
m e a n s  a f u r r y ,  s m a l l  p e t  wi th c l a w s ,  bu t  It d o e s  not  know t h a t  ' c a t '  
r h y m e s  with ' r a t ' . "



d e m a n d  c h a r a c t e r i s t i c s .  Ve l t en ' s  (1968 )  o r ig in a l  s t u d y  did In c lu de two 

’ s i m u l a t o r ’ g r o u p s  -  s u b j e c t s  a s k e d  t o  r e s p o n d  a s  t h e y  th ough t  a c tu a l  

induc t ion s u b j e c t s  w o u ld .  D i f f e r e n c e s  b e t w e e n  r e a l  and ’ s i m u l a t i n g ’ 

s u b j e c t s  w e r e  found on both  o b jec t i v e  an d  s u b j e c t i v e  c r i t e r i a .  Ve l ten ' s  

e x p e r i m e n t a l  d e s ig n  th ough  h a s  not  b e e n  wi thout  Its c r i t i c s .  The r e s u l t s  

of two  In d e p en d en t  s t u d i e s  (P o l lv y  and  Doyle ,  1980; Buchwald  e t  a l ,  1981) 

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

f o r  s o m e  of t h e  b e h a v i o r a l  d i f f e r e n c e s  r e p o r t e d  b e t w e e n  Ve l ten  Induced 

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

r e s e a r c h e r s  ( A l l o y  e t  a l ,  1981; Ran ler l  and  Z e i s s ,  1984; El l i s  et al  1984) 

who h av e  o b s e r v e d  V e l t en  Ind uced  c h a n g e s  In s t u d i e s  which a p p e a r  t o  be 

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

It Is not  l i k e ly  t h a t  d e m a n d  c h a r a c t e r i s t i c s  w e r e  In f lu encing  t h e  

s u b j e c t s '  s e l f - r e p o r t  In t h e  p r e s e n t  s t u d y .  F i r s t ,  t h e  s u b j e c t s  w e r e  g iven  

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

e x p e r i m e n t a l  s e s s i o n  w as  o v e r ,  m a n y  s u b j e c t s  c o m m e n t e d  on how 

s u r p r i s e d  t h e y  w e r e  t h a t  t h e  s t a t e m e n t s  a c t u a l l y  ’w o r k e d .*  S e v e r a l  

s u b j e c t s  a s k e d  If t h e  e l a t i o n  s t a t e m e n t s  co u l d  be  s e n t  t o  t h e m  a lon g with 

t h e  e x p e r i m e n t a l  r e s u l t s .  This  Is s i m i l a r  t o  Pol lvy  and Doyle ' s  

o b s e r v a t i o n :  ’During d e b r i e f i n g ,  c l o s e  t o  h a l f  t h e  s u b j e c t s  In t h e  m o o d -  

Induc t lon g r o u p s  r e p o r t e d  a c t u a l l y  fe e l in g  t h e  mood  Im p l ied  by t h e  

s t a t e m e n t s ’ ( 1 9 8 0 ,  p .  2 8 9 ) .  L a s t l y ,  an d  m o s t  I m p o r t a n t l y ,  t h e r e  w e r e  

s o m e ,  a l t h o u g h  not m a n y ,  s i g n i f i c an t  d i f f e r e n c e s  in t e s t  s c o r e s .  It co u ld  

be  a r g u e d  t h a t  j u s t  a s  e x p e r i m e n t a l  d e m a n d  m a y  p r e s s u r e  s u b j e c t s  into 

being l e s s  t h a n  c o m p l e t e l y  t r u t h f u l  on  t h e i r  m ood  r e p o r t s ,  It m a y  l ik ew ise
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Induce t h e m  to  a l t e r  t h e i r  t e s t  p e r f o r m a n c e  ( s e e  fo r  e x a m p l e  Z a m a n sk y  e t  

a l ,  1 9 6 4 ) .  This p o s s i b i l i t y ,  h o w e v e r ,  s e e m s  u n l i k e l y .  V i r tu a l ly  e v e r y  

s u b j e c t  i n d i c a t e d  on t h e  p o s t - e x p e r i m e n t a l  In q u i ry  f o r m s  t h a t  s h e  knew t h e  

p u r p o s e  of t h e  s t u d y  w as  to  a s s e s s  t h e  In f lu e n c e  of m oo d on t a s k  

p e r f o r m a n c e .  E v e r y  s u b j e c t  In d ica ted  t h a t  mood  would  h a v e  s o m e  a f f e c t ,  

if t h e  s u b j e c t s  r e p o r t e d  fe e l i n g  t h e  r e q u e s t e d  e m o t io n  b e c a u s e  of 

e x p e r i m e n t a l  d e m a n d ,  and t h e n  c h a n g ed  t h e t r  p e r f o r m a n c e  a c c o r d i n g l y ,  

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

c o m p a r i s o n  of how t h e  s u b j e c t  fe l t  mood would  a f f ec t  t e s t  p e r f o r m a n c e  

and how t h e i r  p e r f o r m a n c e  a c t u a l l y  c h a n g e d  r e v e a l e d  no s ign i f i can t  

c o r r e s p o n d e n c e .  This o b s e r v a t i o n  c o m p a r e s  w e l l  to  t h e  f indings  of Gullan 

and T h o m as  ( 1 9 8 6 ) .  H a l e  and f e m a l e  s u b j e c t s  w e r e  a s k e d  to  s o l v e  s i m p l e  

a r i t h m e t i c  p r o b l e m s  In a quie t  o r  n o i s y  e n v i r o n m e n t  and with t h e  

I n s t r u c t i o n  t h a t  t h e  n o i s e  would  o r  w ou ld  not  a f f e c t  t h e i r  p e r f o r m a n c e .

The r e s u l t s  sh o w ed  t h a t  f e m a l e  s u b j e c t s ,  r e g a r d l e s s  of wh at  t h e y  w e r e  

le d  t o  b e l i e v e  abo ut  t h e  In f lu e n ce  of n o i s e  on b e h a v i o r ,  p e r f o r m e d  m o r e  

p o o r l y  In t h e  no i sy  cond i t ion .

In m an y  of t h e  s t u d i e s  t h a t  r e p o r t e d  s ig n i f i c an t  e f f e c t s  us ing t h e  

Ve l ten  t e c h n i q u e  ( N a t a l e ,  1977a,  1977b; B o l le nbach  and Madlgan,  1982; 

Madlgan and B o l l e n b a c h ,  1982; Raps  e t  a l ,  1980; El l i s  e t  a l ,  1984)  t h e  

s u b j e c t s  r e a d  t h e  ful l  60  s t a t e m e n t  p r o c e d u r e  w h e r e a s  t h i s  e x p e r i m e n t  

p r e s e n t e d  onl y  3 0 .  W hi le  s h o r t e n e d  v e r s i o n s  h a v e  b e e n  e m p l o y e d  with 

s u c c e s s  ( s e e p g .  43 h e r e ) ,  with t h e  e x c e p t i o n  of T e a s d a l e  and  R u s s e l l  

(1983)  t h o s e  s t u d i e s  did not  det a i l  which p a r t i c u l a r  V e l ten  s t a t e m e n t s
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w e r e  u s e d . 2 In spec t in g  t h e  e l a t i o n  and d e p r e s s i o n  s t a t e m e n t s  t h a t  w e r e  

e x c lu d e d  h e r e  ( s e e  App end ix  I ) ,  one s e e s  t h e  d e l i b e r a t e  o m i s s i o n  of t h o s e  

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

s u g g e s t s  t h a t  t h e  s o m a t i c  s t a t e m e n t s  m ay  be  m o r e  r e s p o n s i b l e  fo r  

o b s e r v e d  Ve l ten  MIP e f f e c t s  t h a n  a r e  t h e  s e l f - e v a l u a t i v e  o n es  ( F r o s t  et  

a 1, 1979; K l r s c h e n b a u m  et a l ,  1985 but  s e e  Rlsklnd et  a l ,  1982) .  It is 

p o s s i b l e  t h a t  we f a i l e d  to  f ind s t r o n g e r  Vel t en  e f f e c t s  b e c a u s e  we u s e d  t h e  

‘wrong* s t a t e m e n t s ;  h o w e v e r ,  had  we Inc lu ded  s o m a t i c  s t a t e m e n t s ,  we 

would  h av e  confounded  a f f e c t  p e r  s e  wi th f e e l i n g s  of l e t h a r g y / e n e r g y ,  

d r o w s i n e s s / a l e r t n e s s ,  e t c .

One might  a l s o  a sk  w h e t h e r  l imi t ing t h e  s t u d y  t o  f e m a l e s  m a y  h ave  

b ee n  r e s p o n s i b l e  f o r  t h e  lack of s i g n i f i can t  f in d in g s .  A s  will  be  r e c a l l e d  

( s e e  M e th o d s ,  p a g e  6 0 ) ,  m a l e s  w e r e  not  s a m p l e d  b e c a u s e  of t h e i r  

r e p o r t e d  ( s e e  C l a r k ,  1981) d i f f i cu l ty  In e x p e r i e n c i n g  Ve l ten  Induced  mood s  

and t h e i r  t e n d e n c y  t o  be  f i e ld  In d e p en d en t  ( Wltkln  e t  a l , 1962, 1967; 

R e l g h a r d  an d J o h n s o n ,  1973; S a b a t e l l i  e t  a l ,  1983) .  Whi le  f e m a l e s  do 

s e e m  to  h ave  g r e a t e r  s u c c e s s  with t h e  Vel t en  p r o c e d u r e  and p r o v i d e  a 

b r o a d e r  d i s t r i b u t i o n  of f i e ld  I n d e p e n d e n c e ,  t h e y  a r e  a l s o  l e s s  s t r o n g l y  

l a t e r a l l z e d  ( B r y d e n ,  1982; B r a d s h a w  and N e t t l e t o n ,  1983; Robinson et 

a l , 1 9 8 3 ) .  T h u s ,  t h e  e x p e r i m e n t  m ay  h a v e  f a i l e d  t o  r e v e a l  s i g n i f i can t  

l a t e r a l l z e d  e f f e c t s  b e c a u s e  It did not m e a s u r e  l a t e r a l l z e d  i n d iv id u a l s .  The 

l ike l ihoo d of t h i s  i n t e r p r e t a i o n ,  t h o u g h ,  d o es  not  s e e m  g r e a t .

2 ln d e e d ,  a s  n o t e d  by C la rk  (1983)  It I s n ’t  eve n  c l e a r  If 1t i s t h e  s t a t e m e n t s
t h a t  a r e  p r o d u c in g  t h e  mood .  The s u b j e c t s  might  ‘m a n i p u l a t e  t h e i r  mood
by chang ing  t h e i r  fa c i a l  e x p r e s s i o n . . . h u m m i n g  a t u n e . . . r e l i v i n g  a p a s t  
e x p e r i e n c e . . .W e  h av e  v e r y  l i t t l e  Idea how ( t h e  Vel t en  MIP) a c t u a l l y  w o r k s  
( p .  4 0 ) . ‘
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P lz zam lg l lo  and Z o cco lo t t i  (1981) h ave  s u g g e s t e d  t h a t  man y  of th e  

r e p o r t e d  b e h a v i o r a l  d i f f e r e n c e s  b e t w e e n  m a l e s  and f e m a l e s  r e s t  not  on 

t h e  g e n d e r  v a r i a n c e  p e r  s e  but  on t h e  s e x e s ’ d i f f e r e n c e  In f ie ld  

I n d e p e n d e n c e .  That  1s, when cogn i t ive  s t y l e  Is c o n s i d e r e d  In a d a ta  

a n a l y s i s ,  o t h e r w i s e  n o ted  s e x  d i f f e r e n c e s  o f t e n  d i s a p p e a r .  O th e r  w o r k ,  

e m ploy ing  p h y s io lo g ic a l  ( O l t m a n  e t  a l ,  1979) and b e h a v i o r a l  ( B r y d e n ,

1982; P l z z a m l g l l o  and Z o c c o lo t t i ,  1981; P lz z am lg l lo  e t  a l ,  1983; 

R ap a c zy n s k t  and E h r l l c h m a n ,  1979; Z occo lo t t i  and O l t m a n ,  1978;

Zocc o lo t t i  e t  a l ,  1979) c r i t e r i a  h a s  shown  t h a t  f i e ld  In de p en d en c e  Is 

r e l a t e d  to  l a t e r a l i z a t i o n .  S ince  t h i s  e x p e r i m e n t  did In c lu de a m e a s u r e  of 

f ie ld  I n d e p e n d e n c e ,  It w a s  p o s s i b l e  t o  c o n t r a s t  p e r f o r m a n c e  c h a n g e s  In 

s t r o n g l y  l a t e r a l l z e d - f l e l d  In dependen t  s u b j e c t  t o  t h o s e  of w e ak ly  

1 a t e r a l l z e d - f l e l d  d ep e n d e n t  s u b j e c t s .  The c o m p u t a t i o n s  r e v e a l e d  t h a t  th e  

f i e ld  In d e p en d en t  s u b j e c t s  p e r f o r m e d  no d i f f e r e n t l y  t h a n  did t h e  f i e ld  

d ep e n d e n t  o n e s .

Our  Inabi l i ty  t o  f ind s u p p o r t  f o r  Davidson 's  (198 4;  o r  K l n s b o u rn e ' s 5 ) 

t h e o r y  sh o u ld  not be  I n t e r p r e t e d  a s  e v id e n c e  a g a in s t  e i t h e r  p o s i t io n .  The 

d e s ig n  of t h i s  e x p e r i m e n t  r e s t e d  on s e v e r a l  a s s u m p t i o n s ,  a lb e i t  o n es  t h a t  

s e e m e d  to  be  a m p l y  Ju s t i f i ed  by t h e  l i t e r a t u r e .  N e v e r t h e l e s s ,  we 

a c c e p t e d  t h e  p r e s e n c e  of c e r t a i n  cond i t ions  wi thout  d i r e c t ,  e m p i r i c a l  

v e r i f i c a t i o n .  F o r  e x a m p l e ,  we took f o r  g r a n t e d  t h a t  t h e  s u b j e c t i v e  s t a t e  

g e n e r a t e d  by t h e  Vel t en  HIP would  be  a c c o m p a n i e d  by p a r a l l e l  p h y s l o -

5A s will  b e  r e c a l l e d ,  t h e  tw o m o d e l s  p r e d i c t  c h a n g e s  In o p p o s i t e  
d i r e c t i o n s .
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l o g i c a l ,  i . e .  CEG c h a n g e s  In f r o n t a l  b r a i n  a r e a s 4 . T h e r e  is r e a s o n  to  

b e l i e v e  t h a t  t h e  Ve l ten  MIP may  not p r o d u c e  t h e  s a m e  kind of a f f e c t iv e  

s t a t e ,  and t h e r e f o r e  n e u r a l  a c t i v a t i o n ,  a s  do e m o t io n s  r e s u l t i n g  f r o m  

o t h e r  s t i m u l i . 5

The a c c e p t a n c e  of t h e  Vel t en  MIP a s  a mode l  of n a t u r a l  d e p r e s s i o n 6 

is m o s t  e n t h u s i a s t i c  am ong  t h o s e  a s s u m i n g  a c o g n i t i v e - b e h a v i o r a l  s t a n c e  

( c o m p a r e d  to  s a y ,  p s y c h o d y n a m i c  o r  n e u r o p h a r m a c o l o g i c a l ) .  Indeed ,  

s e v e r a l  r e s e a r c h e r s  ( T e a s d a l e  and  F o g a r t y ,  1979; H e n d e r s o n  and L o h r ,  

1982; N a ta le  and H a n ta s ,  1982; R a p s e t a l ,  1980; B o l le nbach  and 

Madlgan,  1982; but  s e e  a l s o  H a s h e r  e t  a l ,  1985) h av e  no ted  t h e  s i m i l a r i t y  

be tw e e n  Ve l ten ' s  s e l f - r e f e r e n t  s t a t e m e n t s  and t h e  n e g a t iv e  f e e l i n g s  abo ut  

one ' s  s e l f ,  one ' s  f u t u r e ,  and o n e ' s  ab i l i ty  to  r e m e d y  t h e i r  s i t u a t io n  t h a t  

a r e  b e l i e v e d  t o  l ie  a t  t h e  r o o t  of d e p r e s s i o n  (K ovacs  and B eck ,  1979 ) .  

Thus ,  e x p o s u r e  t o  t h e  Vel t en  d e p r e s s i o n  s t a t e m e n t s  might  be  e x p e c t e d  t o  

c r e a t e  t h e  s a m e  e m o t io n a l  cond i t ion  with s i m i l a r  b e h a v i o r a l  c o n s e ­

q u e n c e s .

Two a s p e c t s  of t h e  a s s u m p t i o n  t h a t  V e l t en  MIP d e p r e s s i o n  Is 

an a lo g o u s  t o  n a t u r a l  d e p r e s l o n  n e e d  t o  be e x p l o r e d .  The f i r s t  c o n c e r n  t h e  

p r o v e r b i a l  "ch icken  o r  egg f i r s t*  d i l e m m a .  Kovacs  and Beck (1979)  do not  

m ak e  c l e a r  how t h e  d e p r e s s e d  p e r s o n ' s  th ink ing  b e c a m e  d i s t o r t e d  t o  begin

4F o r  t h e  p u r p o s e s  of t h e  p r e s e n t  d i s c u s s i o n  It d o e s  not  m a t t e r  which 
model  of em o t i o n  Is e m p l o y e d .
5tn d e e d ,  one  might  q u e s t io n  how d i f f e r e n t  a f f e c t  In duc t ions  i n f lu en ce  
b e h a v io r  and b io logy .  Would  l i s t e n in g  to  m u s l c ( s e e  C l a r k ,  1983 ) ,  f o r  
e x a m p l e ,  g e n e r a t e  t h e  s a m e  d e g r e e  of a l t r u i s m  a s  r e c e i v i n g  a f r e e  g if t  
( I s e n ,  1 9 8 4 ) .
®Out of n e c e s s i t y ,  th i s  d i s c u s s i o n  m u s t  fo c u s  on Induced  v s  n a t u r a l  
d e p r e s s i o n  a s  t h e r e  a r e  no c o m p a r a b l e  s t u d i e s  on Ind uc ed  v s  n a t u r a l  
e l a t i o n .
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with .  It is d i f f i cul t  t o  b e l i e v e  t h a t  t h e  b i a s e d  t h o u g h t s  of d e p r e s s l v e s  a r e  

r e f l e c t i o n s  of a m o r e  g e n e r a l  cogn i t ive  I m p a i r m e n t  a s  Kovacs  and Beck 

s u g g e s t :

C h a r a c t e r i s t i c  t r a n s f o r m a t i o n  p r o c e s s e s ,  e r r o r s  of 
t h o u g h t ,  and t h e  a p p a r e n t  i m p a i r m e n t  in ev a lu a t in g  
t h e  s o u n d n e s s  o r  v a l i d i t y  of t h e  r e s u l t a n t  c o n c lu s i o n s  
p r o d u c e  t h e  I m p r e s s i o n  of s o m e  b a s i c  th inking d i s o r d e r  
in d e p r e s s i o n  ( 1 9 7 9 ,  p .  4 35 )

s i n c e  it s e e m s  to  i nv o lve  onl y  t h e  se l f ;  i . e . , d e p r e s s l v e s '  e v a lu a t io n s  of 

o t h e r  p e o p l e  a p p e a r  to  be  r e l a t i v e l y  a c c u r a t e  (K o v acs  and  Beck ,  1979 ) .  

T h e r e  a r e  at  l e a s t  two o t h e r  w ays  of i n t e r p r e t i n g  t h e  a f f e c t - c o g n i t l o n  

r e l a t i o n s h i p .  The m o r e  c o m m o n 7 would  put t h e  n e g a t i v e  mood b e f o r e  i t s  

b e h a v io r a l  c o n s e q u e n c e s .  The m o r e  l i k e ly ,  p a r t i c u l a r l y  in c l in ica l  c a s e s  

i s  t h a t  both  d i s o r d e r e d  cogn i t ion  and d y s p h o r i c  em o t io n  a r e  m a n i f e s t a t i o n s  

of s o m e  o t h e r  u n d e r ly in g  v a r i a b l e C s ) .  This is not m e a n t  to  Im p ly  th a t  

d i s t o r t e d  s e l f - r e t e r e n t  th inking is not  a c h a r a c t e r i s t i c  of d e p r e s s i o n  but  

only  t h a t  t h e  cogn i t ive  i n t e r p r e t a t i o n  m ay  be  s o m e w h a t  r e s t r i c t i v e  and 

d o e s  not  s e e m  to  c o n s i d e r  ab u n d a n t  n e u r o c h e m i c a l  e v i d e n c e  s u g g e s t in g  

t h a t  t h e r e  a r e  s e v e r a l  d i f f e r e n t  k inds  of d e p r e s s i o n  (R osenzw e ig  and 

l e i m a n ,  1 9 82) .  That  t h e  t y p e  of d e p r e s s i o n  ( o r  e l a t i o n )  c r e a t e d  by t h e  

v e l t e n  MIP is q u a l i t a t i v e l y  d i f f e r e n t  f r o m  n a t u r a l  a n d / o r  c l in ica l  

d e p r e s s i o n s ) r e c e i v e s  s o m e  s u p p o r t  f r o m  an e x p e r i m e n t  by E h r l l c h m a n  

and  H a lp e r n  (1988)  in which t h e  p r e s e n c e  of a p o s i t iv e  and n e g a t iv e  o d o r  

w as  s u b s t t t u t e j  f o r  t h e  e l a t i o n  and d e p r e s s i o n  Vel ten  p r o c e d u r e s  in an

7Judg1ng by t h e  m a j o r i t y  of s t u d i e s  In which mood Is t h e  Independen t  

v a r i a b l e .



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

al 1980; T e a s d a l e  and T a y l o r ,  1 9 8 1 ) .  Whi le  It c e r t a i n l y  ca n  be  a r g u e d  th a t  

a s e n s o r y  e x p e r i e n c e  Is not  c o m p a r a b l e  t o  an a f f e c t i v e  one  (b u t  s e e  

E h r l c h m a n ,  1984 and E h r l l c h m a n  and  H a l p e r n ,  1 9 8 8 ) ,  It Is n e v e r t h e l e s s  

v e r y  i n t e r e s t i n g  t o  n o t e ,  as  do E h r l l c h m a n  and H a lp e r n ,  t h a t  t h e i r  r e s u l t s  

m a tc h  t h o s e  o b t a in e d  by Clark  and T e a s d a l e  ( 1 9 8 2 )  In c l i n i c a l l y  d e p r e s s e d  

s u b j e c t s  as  wel l  a s  u n p u b l i s h ed  o b s e r v a t i o n s  E h r l l c h m a n  ( 1 9 8 5 ,  s e e  

E h r l l c h m a n  and H a l p e r n ,  1988) c o l l e c t e d  f r o m  n o r m a l  s u b j e c t s  In v e r y  

p o s i t iv e  o r  v e r y  n e g a t i v e  m o o d s .  F u r t h e r m o r e ,  a l l  t h r e e  of t h e  

a f o r e m e n t i o n e d  s t u d i e s  ( C la r k  and T e a s d a l e ,  1982; E h r l l c h m a n  and 

H a lp e rn ,  1987) y i e ld ed  r e s u l t s  t h a t  a r e  d i f f e r e n t  f r o m  T e a s d a l e  e t  al 

(1980)  and T e a s d a l e  and T a y l o r  (1 981)  us ing t h e  Ve l ten  MIP.

In a d d r e s s i n g  t h e  q u e s t i o n  of why s o m e  s t u d t e s  h a v e  not  found 

m o o d - d e p e n d e n t  m e m o r y  e f f e c t s ,  I s en  ( 1 9 8 5 )  c o n c lu d e d  t h a t  ’t h e  f indings  

of r e s e a r c h e r s  work ing  with m i ld ly  d e p r e s s e d  o r  s a d d e n e d  c o l l e g e  

s t u d e n t s  might  not s p e a k  d i r e c t l y  to  o u r  u n d e r s t a n d i n g  of s e v e r e  o r  

c l in ica l  d e p r e s s s l o n  ( p .  3 9 1 ) . '  L ikew ise ,  p e r h a p s  t h e  cogn i t ive  s e q u e l a e  

of p a t h o l o g i c a l  mood  d l s o r d e r ( s )  a r e  not  a c t u a l l y  r e l e v a n t  t o  an a p p r e ­

c i a t ion  of how e m o t io n  a f f e c t s  th ink ing In n o r m a l  u n i v e r s i t y  w o m en .

It Is I n t e r e s t i n g  t h a t  t h e  Ve l ten  MIP Is t h e  m o s t  w id e ly  u s e d  a f f ec t  

m a n ip u la t io n  In e x p e r i m e n t a l  s t u d i e s  In v e s t i g a t i n g  e m o t l o n - c o g n l t l o n  

I n t e r a c t i o n s  but  m ay  be  l e s s  l ike  n a t u r a l l y  o c c u r l n g  m o o d s  t h a n  a r e  o t h e r  

a f f ec t  Induc t ion t e c h n i q u e s  ( s e e  E h r l l c h m a n  and  H a lp e r n ,  1 9 8 8 ) .  That  Is ,  

un l ike  p r o c e d u r e s  t o  which t h e  s u b j e c t  p a s s i v e l y  r e s p o n d s ,  e . g .  r e c e i v i n g  

a g i f t  o r  w a tc h in g  a f i l m ,  t h e  Ve l ten  MIP s e e m s  m o r e  d e l i b e r a t e  o r
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c o n t r i v e d .  The m o r e  ’n a t u r a l / p a s s i v e *  Induc t ions  m ay  r e s u l t  in a 

d i f f e r e n t  a f f e c t  s i t u a t i o n ,  one which might  be  d e s c r i b e d ,  p e r h a p s ,  as  

m o r e  of a d i f fu se  o r  s u b t l e  em o t io n a l  ' b a c k g r o u n d '  to  which t h e  s u b j e c t  

d o es  not n e c e s s a r i l y  a t t e n d  but  which m ay  n e v e r t h e l e s s  In f lu e nce  his o r  

h e r  b e h a v i o r .  The V e l t en ,  on t h e  o t h e r  h an d ,  r e q u i r in g  t h e  s u b j e c t s ’ 

a c t iv e  p a r t i c i p a t i o n  m a y  be  c r e a t i n g  a s i t u a t io n  In which t h e  mood is a 

' f i g u r e . '  In t h e  p r e s e n t  e x p e r i m e n t ,  h o w e v e r ,  t h e r e  w e r e  o t h e r  ' f ig u r e s *  

t o  which t h e  s u b j e c t  had  to  a t t e n d  as  w e l l ,  r e s u l t i n g  In a kind of p s y c h o ­

lo g ica l  N e c k e r  cube:  wh en  t h e  s u b j e c t  w as  w ork in g  on t h e  t a s k s ,  s h e  may 

not  h a v e  b e e n  e x p e r i e n c i n g  t h e  mood  b e c a u s e  h e r  a t t e n t i o n  w as  f o c u s e d  

e l s e w h e r e .  Whe n  fo cu s in g  on t h e  mood ,  s h e  did not c o n c e n t r a t e  on t h e  

t a s k s .  The mood c h e c k s  p r e c e e d l n g  e a c h  t e s t  r e d i r e c t e d  t h e  s u b j e c t ' s  

a t t e n t i o n  to  h e r  e m o t io n a l  s t a t e  and s h e  r e s p o n d e d  a c c o r d i n g l y  but  t h e n  

when  s h e  r e t u r n e d  to  t a s k s ,  o n ce  ag a in  t h e  mood  took  an e x p e r i e n t i a l  back 

s e a t  to  t h e  m o r e  s a l i e n t  cogn i t ive  d e m a n d s  of t h e  t e s t s .  T h u s ,  t h e  

f u n d a m e n t a l  condi t ion  n e c e s s a r y  f o r  a f a i r  t e s t  of e i t h e r  m ode l  -  t h e  

p r e s e n c e  of an  a f f e c t i v e  s t a t e  a t  t h e  s a m e  t i m e  t h e  s u b j e c t  Is p e r f o r m i n g  a 

t a s k ( s )  -  m a y  not  h a v e  b e e n  a c h i e v e d .

What  s e e m s  to  be  n e e d e d  Is s o m e  way  t o  In d e p e n d e n t ly  v e r i f y  t h e  

s u b j e c t s '  em o t io n a l  s t a t e  wh i l e  t h e y  a r e  p e r f o r m i n g  t h e  t a s k ( s ) .  In al l  

l ik e l ih ood  t h i s  will  p r o v e  v e r y  d i f f i cu l t .  A s e p a r a t e  b e h a v i o r a l  m e a s u r e ,  

e v e n  If one  u n o b t r u s i v e  enough co u ld  be found ,  wou ld  con found  t h e  d a t a .  

P h y s io lo g i c a l  m e a s u r e s ,  su ch  a s  EEC m a y  be  b e t t e r  c a n d i d a t e s  a s  t h e y  

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

s u b j e c t  d o e s n ' t  h a v e  t o  'do* an y th in g ,  may  r e d u c e  t h e  c h a n c e  of con­
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founding8 . A c o m p r e h e n s i v e  s t u d y  includ ing  p h y s io lo g ic a l  m e a s u r e s  

o b ta in ed  when t h e  s u b j e c t  is e x p e r i e n c i n g  a m o o d ,  when t h a t  s a m e  su b jec t  

is p e r f o r m i n g  a t a s k  and th e n  when he o r  s h e  Is doing b o th ,  and an 

a n a l y s i s  of t h a t  d a ta  in conj unct ion  wi th b e h a v io r a l  o b s e r v a t i o n s  ( s e l f -  

r e p o r t e d  mood and p e r f o r m a n c e  on t h e  t a sk )®  might  p r o v i d e  m o r e  ins ight  

into t h e  r e l a t i o n s h i p s  b e t w e e n  fee l ing  and th inking and b r a i n  and b e h a v i o r .

»This a s s u m e s  t h a t  t h e  s u b j e c t  is a c c u s t o m e d  t o  and c o m f o r t a b l e  with 
w h a t e v e r  r e c o r d i n g  a p p a r a t u s  Is u s e d .
®lt Is p o s s i b l e  t h a t  EEC c h a n g e s  l ike t h o s e  d e s c r i b e d  by Davidson ( 1 9 8 4 )  do 
o c c u r  but a r e  Jus t  not  b e h a v l o r a l l y  s ign i f i can t  In n o r m a l  p o p u l a t i o n s .  
Davtdson p r e s e n t e d  s t i m u l i  d e s ig n e d  t o  p r o d u c e  pos i t iv e  o r  n eg a t iv e  
em o t io n  an d  r e c o r d e d  EEG. In onl y  one s t u d y  (D av idson et  a l ,  1979b) w e r e  
s u b j e c t i v e  r e p o r t s  on t h e  m o s t  l l k e d / d l s l l k e d  p o r t i o n s  of t h e  s t im u l i  
c o l l e c t e d  and th e n  c o r r e l a t e d  to  t h e  EEG. The m o r e  r e c e n t  s t u d i e s  of Fox 
and Davidson ( 1 9 8 6 ,  1987,  1988; s e e  a l s o  p .  34 h e r e )  do c o r r e l a t e  
b e h a v io r a l  d a t a  with EEG a c t iv i t y  in d i f f e r e n t  em o t io n  inducing s i t u a t i o n s  
and whi le  t h e  r e s u l t s  of t h e s e  e x p e r i m e n t s  g e n e r a l l y  s u p p o r t  Davidson 's  
m o d e l ,  t h e i r  r e l e v a n c e  to  t h e  p r e s e n t  work  Is l im i te d  by t h e  d i f f e r e n t  
p o p u la t i o n s  i n v o lv ed .
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table i

MEANS, STANOARO DEVIATIONS AND CORRELATIONS OF FORMS A AND B 
OF THE SIX COGNITIVE TESTS ( INDEPENDENT SAMPLE)

SD

Finding A's  
( n - 5 9 )
F o r m  A 2 5 . 3 0  9 . 1 4
F o r m  6 2 5 . 2 9  8 . 3 2  . 7 3 1 1

A r i t h m e t i c
( n - 6 3 )
F o r m  A 18 .16  6 .4 1
F o r m  6 1 5 .8 3  5 . 7 2  . 8 4 6 1

Rhvme
( n * 6 3 )
F o r m  A 5 . 0 5  2 . 4 5
F o r m  B 6 . 4 3  3 . 3 5  . 4 6 0 !

Line O r i e n ta t io n  
( n» 64 )
F o r m  A 11 .44  4 . 9 3
F o r m  B 11. 1 6  4 . 5 8  .8431

C i r c l e  Mat ching
(n » 6 4 )
F o r m  A 1 2 .3 5  2 . 9 8
F o r m  B 1 2 .1 5  3 . 4 9  .4621

F a c e  Matching 
( n » 6 4 )
F o r m  A 12.31 4 . 0 0
F o r m  B 1 0 .4 6  3 . 7 3  .725*

>p<.01



TABl E 2

HOOP
Depression 
(n -24) x 

SD

m e a n s  a n d  s t a n d a r d  d e v ia t io n s  of the  three  m ood  in o u c t io n  gro ups  on th e  s ix  c o g n it iv e  t a s k s

1ISPHERE RIGHT HEMISPHERE

HndinflAs
pre post

2 7 . 0 4  2 6 . 9 6
8 . 1 5  8 . 6 4

Arithmetic
pre

19.63
5 .7 5

post

19.21
5 .4 3

Rhyme
pre post

8 . 5 8  7 .8
2 9 6  3  9

-lines
pre

1 1 2 1  
4 .3 2

post

1 1 79  
3 6 2

Circles Faces
pre post

1 1 9 6  12.29  
4 .0 5  3 . 4 0

pre

10.08
4 .0 4

post

1 0 6 3  
3 8 8

Elation 
(n -24) x

SD
2 6 3 3

6 . 5 3
2 4 .1 3

9 . 0 5
18.79

5 .3 5
16 88 

4 . 7 8
8 00 
2 9 5

8 5 0  
2 9 2

10 5 8  
4 .27

11.79 
4 .3 8

1 1.03 
3 .0 6

11 6 3  
3  12

10 5 8  
4 .7 3

10.25
4 .0 5

Neutral
(n -24) X 2 5 . 0 4  2 4 . 5 0  18 .29  2 0 . 5 8  7 .5 0  7 .1 3  10 2 9  11.25  11 .29 11 .17  9 9 2  1 1 4 2

SD 5 . 8 6  7 . 3 8  5 .3 9  5 . 7 9  2 . 6 9  3 . 0 6  3 .90  3  9 7  3 .5 7  3 .2 9  3 . 9 2  4 . 09

O'



Ta b le  5

INTERCORRELATIONS BETVEEN THE SIX C06NITIVE TESTS

CIRCLES FACES F IN D IN G A S ARITHMETIC RHtt lE
pre post p re post p re post p re post p re post

LINES ( N = 7 2 ) \ j n -

. J 5 / 5 2S2' 066 JOC
d epressed (N -2 4 ) X . 5 0 7 ' .111 .5 0 9 ' .4 9 0 ' .1 2 9 .1 1 4 - 3 0 8 115 .2 7 2 - 0 3 0
elated (N -2 4 ) X .  3 3 8 .2 8 0 3 0 4 2 3 4 .2 1 4 2 6 6 6 2 0 2 7 7 - .3 4 5 - 0 5 9
neu tra l (N-24) V 0 2 6 0 2 3 .2 3 6 2 0 0 .4 6 6 ' .303 -  122 .0 1 4 3 8 0 2 4 8

CIRCLES .200 082 -.029 .028
depressed 4 3 6 ' 08 1 - 0 8 8 - .1 1 0 .0 6 8 .131 .1 7 6 - .1 2 6
elated .0 6 8 19 7 .349 177 .0 2 5 - .1 2 3 - 3 6 6 - 0 6 4
neutra l v 0 7 6 .0 5 9 0 7 2 0 6 4 - .2 2 2 - .0 6 7 .1 7 5 -  1 4 5

FACES .29 .054 -.020
depressed X .1 6 4 - 0 4 1 .0 9 0 -  199 - .1 4 7 - 2 9 7
elated X .5 0 2 ' 4 5 5 ' .1 1 3 2 4 0 .091 .0 8 8
neutra l .2 1 9 0 5 2 - 0 5 0 .3 0 7 -  .021 - .1 4 7

FJNB1N6 A '5  
depressed 
elated 
neutra l

m z .LSI
- 0 6 6  .263
-.2 1 0  -.0 7 2

222 0 5 9

245  .252
-  030  .076

111 363

ARITHMETIC
depressed
elated
neutra l

-.081 .323
-.2 2 2  -.0 2 3

.050 -.1 3 9

1p< .05 
2P < 02 
3p< 01
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Table 4

Task x mooo interactions:
Elation vs Depression vs neutral group Comparison ( n * 7 2 )

Lines C i r c l e s  F a c e s

Finding A 's 1 . 1 4  1 . 1 7  . 3 6

Ar i t h me t i c  4 . 0 1 1 3 . 9 8 1 . 6 3

Rhyme  . 2 9  . 5 6  1 . 5 5

v e r b a l '

'p < . 0 2

S pa t i a l

. 7 8 9
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Table 5

DIFFERENCE SCORES:
LINES, CIRCLES AND ARITHMETIC TESTS ( N

Lines  C i r c l e s
( p o s t  -  p r e ) _ _ _ ( p o s t - p r e )

D e p r e s s i o n
( N - 2 4 )

Elat ion
( N - 2 4 )

- . 0 7 9

, 0 7 3

, 0 3 8

. 0 8 0

72)

Ar i t h me t i c  
( p o s t  -  p r e )

- . 0 7 4

- . 3 4 6

Neutral
( N - 2 4 )

. 0 0 6 . 421
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TABLE 6

TASK X MOOD INTERACTIONS:
ELATION (N=24)  VS DEPRESSION GROUP COMPARISON ( N=24)

U n as  Cir c le s  E acas .

F " ,  A's  2 . 5 6  . 8 4  . 0 0 4

Ar i t h me t i c  2 . 4 6  . 7 3  . 0 4

Rhyme . 4 8  . 7 6  2 . 0 6

•Spat ial*

•Verbal* . 0 2 7

41
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TABLE 7

TASK X MOOD INTERACTIONS 
EMOTION (N=48)  VS NEUTRAL ( N=24) GROUP COMPARISON

Lines C irc le s  F.acas

Finding A's  . 2 0 2  1 . 4 0  . 7 3

Ar i t h me t i c  5 . 8 5 1 7 . 1 8 2 1 . 2 4

Rhyme . 0 2 3  . 1 9 3  1 . 0 3

“Verbal"

' S p a t i a l '

1 . 5 7

'p < . 02  

< .01
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Emot i on
( N = 4 8 )

Neutral
( N - 2 4 )

TABLE 8

DIFFERENCE SCORES: LINES, CIRCLES ANO ARITHMETIC TESTS 
EMOTION VS NEUTRAL COMPARISON ( N- 72)

Lines  C i r c l e s  Ar i t h me t i c
( p o s t  -  p r e )  ( p o s t - a r i l  (.post - - C J i l

- . 0 0 3  . 0 5 9  - . 2 1

. 0 0 6  - . 1 1 9  . 421
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TABLE 9

TASK X MOOD INTERACTIONS:
ELATION ( N=1 2 ) V5 DEPRESSION ( N - 1 2)  VS NEUTRAL (N= 12) GROUP COMPARISON

Lines  C i r c l e s F a c e s  ’S p a t i a l'

Finding A s  1 . 4 7  . 71 . 1 2

Ar i t h m e t i c  2 . 6 5  2 . 3 9  . 3 2

Rhyme . 2 4  2 . 5 2  1 . 7 0

"Verbal* . 5 7 7
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TABLE 10 
TASK X MOOD INTERACTIONS:

ELATION (N= 12) VS DEPRESSION (N» 12 ) GROUP COMPARISON

Lines C i r c l e s  F a c e s  ' Spat ial '

Finding A's  4 . 5 5 1 . 1 3  . 0 2

A r i t h m e t i c  2 . 4 9  . 0 2  . 1 4

Rhyme  . 41  3 . 7 6  2 . 1 8

"Verbal* . 1 5 8

' . 05
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TABLE I 1

DIFFERENCE SCORES LINES AND FINDING A S TESTS 
DEPRESSION ( N= 12 ) VS ELATION ( N= 12 ) GROUP COMPARISON

Lines  Finding A's
( p o s t  -  o r e ) ___________ ( p o s t  -  o r e )

D e p r e s s i o n  - . 1 9 2  . 1 5 8

Elat ion . 178 - . 2 6 3
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TABLE 1 2

DIFFERENCE SCORES: CIRCLES AND RHYME TESTS 
DEPRESSION! N = 12) VS ELATION! N= 12) GROUP COMPARISON

C i r c l e s  Rhyme
( p o s t  -  p r e )  (pQSt -  P f g )

D e p r e s s i o n  . 2 1 8  - . 3 1 8

El at i on - . 0 4 5  . 3 1 5

t



107

TABLE 13

TASK X MOOD INTERACTIONS.
EMOTION (N=24)  VS NEUTRAL GROUP COMPARISON (N= 12)

Lines  C i r c l e s  F a c e s  ’S p a t i a l ’

. 11 1. 31 . 2 2

3 . 1 2  4 . 8 9 '  . 5 2

. 0 0 2  . 5 4  . 5 4

1 . 0 6  

' p < . 0 3

Finding A s 

Ar i t h me t i c  

Rhyme  

"Verbal ’
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table m

Difference scores: c irc le s  and arithmetic t e s t s  
Emotion (n=24)  v s  n eu tra l (n *  1 2 ) Comparison

C i r c l e s  A r i t h m e t i c
( p o s t - p r e )  ( p o s t - p r e )

Emot i on . 0 8 6  - . 2 1 1

Neutral  - . 1 7 3  . 4 2 3
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APPENDIX I

VELTEN INDUCTION PROCEDURE DEPRESSION STATEMENTS

1 TODAY IS NEITHER BETTER NOR WORSE THAN ANY OTHER DAY

2 HOWEVER, I FEEL A LITTLE LOW TODAY

3 I FEEL RATHER SLUGGISH NOW*

4 SOMETIMES I WONDER WHETHER SCHOOL IS ALL THAT WORTHWHILE

5 EVERY NOW AND THEN I FEEL SO TIRED AND GLOOMY THAT I'D RATHER JUST SIT THAN D 
ANYTHING

6  I CAN REMEMBER TIMES WHEN EVERYBODY BUT ME SEEMED FULL OF ENERGY*

7 TOO OFTEN I HAVE FOUND MYSELF STARING LISTLESSLY INTO THE DISTANCE, MY MIND A 
BLANK WHEN I DEFINITELY SHOULD HAVE BEEN STUDYING*

8  IT HAS OCCURRED TO ME MORE THAN ONCE THAT STUOY IS BASICALLY USELESS, BECAUSE YOU 
F0R6ET ALMOST EVERYTHING YOU LEARN ANYWAY

9 PEOPLE ANNOY ME; I WISH I COULD BE BY MYSELF

10 I'VE HAD IMPORTANT DECISIONS TO MAKE IN THE PAST, AND I'VE SOMETIMES MADE THE 
WRONG ONES

11 I DO FEEL SOMEWHAT DISCOURAGED AND DROWSY------------------------- MAYBE I'LL TAKE A NAP
WHEN I GET HOME *

12 PERHAPS COLLEGE TAKES MORE TIME, EFFORT, ANO MONEY THAN IT'S WORTH

13 I'M AFRAID THE WAR IN VIET NAM MAY GET A LOT WORSE ( I'M AFRAID THAT THERE WILL 
EVENTUALLY BE A NUCLEAR WAR)

14 I JUST DON'T SEEM TO BE ABLE TO GET GOING AS FAST AS I USED TO*

15 THERE HAVE BEEN DAYS WHEN I FELT WEAK ANO CONFUSED, ANO EVERYTHING WENT MISERABLY 
WRONG*

18 JUST A LITTLE BIT OF EFFORT TIRES ME OUT*

17 I'VE HAD DAYDREAMS IN WHICH MY MISTAKES KEPT 0CCURRIN6 TO ME------------- SOMETIMES I
WISH I COULD START OVER AGAIN

♦This s t a t e m e n t  w a s  o mi t t e d  In t he  s h o r t e n e d  v e r s i o n  u s e d  h e r e .
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18 I'M ASHAMED THAT I'VE CAUSED MY PARENTS NEEDLESS WORRY

19 I FEEL TERRIBLY TIRED AND INDIFFERENT TO THINGS TOOAY*

20 JUST TO STAND UP WOULD TAKE A BIG EFFORT*

21 I'M GETTING TIRED OUT, I CAN FEEL MY BODY GETTING EXHAUSTED ANO HEAVY*

22. I'M BEGINNING TO FEEL SLEEPY, MY THOUGHTS ARE DRIFTING*

23 AT TIMES I'VE BEEN SO TIRED AND DISCOURAGED THAT I WENT TO SLEEP RATHER THAN FACE 
IMPORTANT PROBLEMS *

24  MY LIFE IS SO TIRESOME THE SAME ONE THING DAY AFTER DAY DEPRESSES ME

25 I COULDN'T REMEMBER THINGS WELL RIGHT NOW IF I HAD TO*

26  I JUST CAN’T MAKE UP MY MINO; IT'S SO HARD TO MAKE SIMPLE DECISIONS*

27  I WANT TO GO TO SLEEP 1 FEEL LIKE JUST CLOSING MY EYES ANO 60IN6 TO SLEEP RIGHT
HERE*

28. (I'M NOT VERY ALERT,)* I FEEL KIND OF SAD

29. I'VE DOUBTED THAT I'M A WORTHWHILE PERSON

30 I FEEL WORN OUT
MY HEALTH MAY NOT BE AS 6000 AS IT'S SUPPOSED TO BE*

31 IT OFTEN SEEMS THAT NO MATTER HOW HARD I TRY, THINGS STILL GO WRONG

32 I'VE NOTICED THAT NO ONE SEEMS TO REALLY UNDERSTAND OR CARE WHEN I COMPLAIN OR FEEL 
UNHAPPY

33. I'M UNCERTAIN ABOUT MY FUTURE

34  I'M DISCOURAGED AND UNHAPPY ABOUT MYSELF

35. I'VE LAIN AWAKE AT NIGHT WORRYING SO LONG THAT I HATED MYSELF

36. THINGS ARE WORSE NOW THAN WHEN I WAS YOUNGER

37. THE WAY I FEEL NOW, THE FUTURE LOOKS BORING AND HOPELESS

38. MY PARENTS NEVER REALLY TRIED TO UNDERSTAND ME

39. SOME VERY IMPORTANT DECISIONS ARE ALMOST IMPOSSIBLE FOR ME TO MAKE*

40. I FEEL TIRED AND DEPRESSED, I DON'T FEEL LIKE W0RKIN6 ON THE THINGS I KNOW I MUST GET 
DONE*



4 1 1  FEEL HORRIBLY GUILTY ABOUT HOW I'VE TREATED MY PARENTS AT TIMES

42. I HAVE THE FEELING THAT I JUST CANT REACH PEOPLE

43 THINGS ARE EASIER AND BETTER FOR OTHER PEOPLE THAN FOR ME 
I FEEL LIKE THERE'S NO USE IN TRYING AGAIN

44 OFTEN PEOPLE MAKE MY VERY UPSET 
I DON'T LIKE TO BE AROUND THEM

45 IT TAKES TOO MUCH EFFORT TO CONVINCE PEOPLE OF ANYTHING 
THERE'S NO POINT IN TRYING*

46 I FAIL IN COMMUNICATING WITH PEOPLE ABOUT MY PROBLEMS

47 IT'S SO DISCOURAGING THE WAY PEOPLE DON'T REALLY LISTEN TO ME

48 I'VE FELT SO ALONE BEFORE, THAT I COULD HAVE CRIED

49 SOMETIMES I'VE WISHED I COULD DIE

50  MY THOUGHTS ARE SO SLOW AND DOWNCAST 
I DON'T WANT TO THINK OR TALK*

5 1 . 1  JUST DON'T CARE ABOUT ANYTHING 
LIFE JUST ISN'T ANY FUN

52 LIFE SEEMS TOO MUCH FOR ME ANYHOW MY EFFORTS ARE WASTED

53 I'M SO TIRED*

54  I DON'T CONCENTRATE OR MOVE
I JUST WANT TO FORGET ABOUT EVERYTHING*

55. I HAVE TOO MANY BAD THINGS IN MY LIFE

56  EVERYTHING SEEMS UTTERLY FUTILE AND EMPTY

57. I FEEL DIZZY AND FAINT
I NEED TO PUT MY HEAD DOWN AND NOT MOVE*

5 8  I DON'T WANT TO DO ANYTHING*

5 9  ALL OF THF UNHAPPINESS OF MY PAST LIFE ( I'VE KNOWN IN MY LIFE) IS TAKING 
POSSESSION OF ME

60. I WANT TO GO TO SLEEP AND NEVER WAKE UP
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VELTEN INDUCTION PROCEDURE: ELATION STATEMENTS 

! TODAY IS NEITHER BETTER NOR WORSE THAN ANY OTHER DAY

2. I CfiFEEL PRETTY GOOD TODAY, THOUGH

3. I FEEL LIGHT-HEARTED*

4 THIS MIGHT TURN OUT TO HAVE BEEN ONE OF MY GOOD DAYS

5. IF YOUR ATTITUDE IS GOOD, THEN THINGS ARE GOOD, AND MY ATTITUDE IS GOOD

6 . I'VE CERTAINLY GOT ENERGY AND SELF-CONFIDENCE TO SPARE*

7. I FEEL CHEERFUL AND LIVELY

8  ON THE WHOLE, I HAVE VERY LITTLE DIFFICULTY IN THINKING CLEARLY*

9 MY PARENTS ARE PRETTY PROUD OF ME MOST OF THE TIME

10. I'M GLAD I'M IN COLLEGE IT'S THE KEY TO SUCCESS NOWADAYS

H . FOR THE REST OF THE DAY, I BET THINGS WILL GO REALLY WELL 

12. I'M PLEASED THAT MOST PEOPLE ARE SO FRIENDLY TO ME

13 MY JUDGMENT ABOUT MOST THINGS IS SOUNO*

14 IT'S ENCOURAGING THAT AS I GET FARTHER INTO MY MAJOR, IT'S GOING TO TAKE LESS STUDY 
TO GET 6000 GRAOES

15. I'M FULL OF ENERGY ANO AMBITION 1 FEEL LIKE I COULD GO A LONG TIME WITHOUT SLEEP*

16. THIS IS ONE OF THOSE DAYS WHEN I CAN GRIND OUT SCHOOLWORK WITH PRACTICALLY 
NO EFFORT AT ALL*

17 MY JUDGMENT IS KEEN AND PRECISE TODAY
JUST LET SOMEONE TRY TO PUT SOMETHING OVER ON ME*

18. WHEN I WANT TO, I CAN MAKE FRIENDS EXTREMELY EASILY

19. IF I SET MY MINO TO IT, I CAN MAKE THINGS TURN OUT FINE

20. I FEEL ENTHUSIASTIC AND CONFIDENT NOW

2 1. THERE SHOULD BE OPPORTUNITY FOR A LOT OF GOOD TIMES COMING ALONG

22. MY FAVORITE SONG KEEPS GOING THROUGH MY HEAD*

23. SOME OF MY FRIENDS ARE SO LIVELY ANO OPTIMISTIC*
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24  I FEEL TALKATIVE................. I FEEL LIKE TALKING TO ALMOST ANYBODY*

25 I'M FULL OF ENERGY, ANO AM REALLY GETTING TO LIKE THE THINGS I'M DOING ON CAMPUS*

26 171 ABLE TO DO THINGS ACCURATELY AND EFFICIENTLY*

27 I KNOW GOOD ANO WELL THAT I CAN ACHIEVE THE GOALS I SET

28. NOW THAT IT OCCURS TO ME, MOST OF THE THNGS THAT HAVE DEPRESSED ME WOULDN'T HAVE 
IF I'D  JUST HAD THE RIGHT ATTITUOE

29 I HAVE A SENSE OF POWER ANO VIGOR*

30  I FEEL SO VIVACIOUS ANO EFFICIENT TODAY-----------SITTIN6  ON TOP OF THE WORLD

31 IT WOULD REALLY TAKE SOMETHING TO STOP ME NOW*

32 IN THE LONG RUN. IT'S OBVIOUS THAT THINGS HAVE GOTTEN BETTER ANO BETTER DURING MY 
LIFE

33. I KNOW THAT IN THE FUTURE I WON'T OVER-EMPHASIZE SO CALLED "PROBLEMS"

34. 171 OPTIMISTIC THAT I CAN GET ALONG VERY WELL WITH MOST OF THE PEOPLE I MEET

35 I'M TOO ABSORBED IN THINGS TO HAVE TIME FOR WORRY

36. I'M FEELING AMAZINGLY GOOO TODAY)

37. I AM PARTICULARLY INVENTIVE AND RESOURCEFUL IN THIS MOOD

38. I FEEL SUPERB I I THINK I CAN WORK TO THE BEST OF MY ABILITY*

39. THINGS LOOK GOOD THINGS LOOK GREAT!

40. I FEEL THAT MANY OF MY FRIENDSHIPS WILL STICK WITH ME IN THE FUTURE

41. I CAN FIND THE GOOD IN ALMOST ANYTHING

42 I FEEL SO GAY (JOYOUS) AND PLAYFUL TODAY
I FEEL LIKE SURPRISING SOMEONE BY TELLING A SILLY JOKE

43 I FEEL AN EXHILARATING ANIMATION IN ALL I DO*

44 I FEEL HIGHLY PERCEPTIVE AND REFRESHED*

45  MY MEMORY IS IN RARE FORM TODAY*

46  IN A BOUYANT MOOD LIKE THIS ONE, I CAN WORK FAST AND DO IT RIGHT THE FIRST TIME*

47  I CAN CONCENTRATE HARD ON ANYTHING I DO*



114

48 MY THINKING IS CLEAR ANO RAPID*

49. LIFE IS SO MUCH FUN, IT SEEMS TO OFFER SO MANY SOURCES OF FULFILLMENT 

50  THINGS WILL BE BETTER ANO BETTER TODAY

51. I CAN MAKE DECISIONS RAPIDLY AND CORRECTLY. AND I CAN DEFEND THEM AGAINST 
CRITICISM EASILY*

52  I FEEL INDUSTRIOUS AS HECK 1 WANT SOMETHING TO DO'*

5 3  LIFE IS FIRMLY IN MY CONTROL

54  I WISH SOMEBODY WOULD PLAY SOME GOOD LOUD MUSIC'*

55  THIS IS GREAT 1 REALLY DO FEL GOOD
I Ad. ELATED ABOUT THINGS

56. I'M REALLY FEELING SHARP NOW*

57 THIS IS JUST ONE OF THOSE DAYS WHEN I'M READY TO GOl

58. I FEEL LIKE BURSTING WITH LAUGHTER ( I WISH SOMEBODY WOULD TELL A JOKE ANO 
GIVE ME AN EXCUSE I*)

59  I'M FULL OF ENERGY*

6 0  GOO, I FEEL GREAT I

VELTEN INDUCTION PROCEDURE: NEUTRAL STATEMENTS

I OKLAHOMA CITY IS THE LARGEST CITY IN THE WORLD IN AREA, WITH 631 166 SQUARE 
MILES*

2. JAPAN WAS ELECTED TO THE UNITED NATIONS ALMOST FOURTEEN YEARS AFTTER PEARL 
HARBOR

3 AT THE END APPEARS A SECTION ENTITLED "BIBLIOGRAPHY NOTES."

4 WE HAVE TWO KINDS OF NOUNS DENOTING PHYSICAL THINGS: INDIVIDUAL AND MASS NOUNS

5 THIS BOOK OR ANY PART THEREOF MUST NOT BE REPRODUCED IN ANY FORM *

6  AGRICULTURAL PRODUCTS COMPRISED SEVENTY PER CENT OF THE INCOME.

7 SATURN IS SOMETIMES IN CONJUNCTION. BEYOND THE SUN FROM THE EARTH, ANO IS NOT 
VISIBLE*
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8  SOME STREETS WERE STILL SAID TO BE LISTED UNDER THEIR OLD NAMES 

Q THE SYSTEM IS SUPERVISED BY ITS BOARD OF REGENTS 

10 THERE IS A LARGE ROSE-GROWIN6  CENTER NEAR TYLER, TEXAS *

I I MANY STATES SUPPLY MILK FOP GRAMMAR SCHOOL CHILDREN

12 IT IS GOD'S WILL THAT THE FITTEST SURVIVE*

13 THE TYPOGRAPHY, PAPER, AND BINO WERE OF THE HIGHEST QUALITY

14 THE MACHINE DOMINATED COUNTY POSTS FOR AS LONG AS ANYONE COULD REMEMBER*

15 THE DESK WAS OLD, AND SCRATCHED INTO ITS SURFACE WAS A PROFUSION OF DATES,
INITIALS, AND PLEADING MESSAGES

16. THE ORIENT EXPRESS TRAVELS BETWEEN PARIS AND ISTANBUL.

17. WHEN THE BANYAN BENT DOWN UNDER ITS OWN WEIGHT, ITS BRANCHES BEGAN TO TAKE ROOT

18. THERE ISN'T A SCIENTIFIC EXPLANATION FOR EVERY U.F.O. SIGHTING *

19 THE HOPE DIAMOND WAS SHIPPED FROM SOUTH AFRICA TO LONDON THROUGH THE REGULAR 
MAIL SERVICE

20 THE REVIEW IS CONCERNED WITH THE FIRST THREE VOLUMES.

2 1 THE SHIP WAS ANCIENT, ANO WOULD SOON BE RETIRED FROM THE FLEET.

22 SLANG IS A CONSTANTLY CHANGIN6  PART OF THE LANGUAGE

23 THERE IS A SMALL ARTICLE IN THE LOCAL NEWSPAPER WHICH INDICATES ACCEPTANCE OF THE 
OF THE KIDNAPPERS' TERMS.

24. THERE ARE SOME FORMS IN WHICH NO OATH IS REQUIRED *

25. INTRAMATICS FINDS MATES FOR THE LONELY *

26. 99.1 *  OF ALASKA IS OWNED BY THE FEDERAL GOVERNMENT *

27 TWO MEN DRESSED AS REPAIRMEN WILL APPEAR SHORTLY AFTER THE VAN PULLS UP.

28. THE WOOD WAS DISCOLORED AS IF IT HAD BEEN HELD IN A FIRE.

29. A LIGHT WAS NOTICED IN THE DARK OUTSIDE, AND IT MOVED EERILY TOWARDS THE HOUSE.

30. PAINTING IN A FEW OTHER NON-EUROPEAN COUNTRIES IS TREATED IN A SEPARATE VOLUME.

31. A RECENT STUDY REVEALED THAT ONE HALF OF ALL COLLEGE STUDENTS WERE UNABLE TO FIND 
SUMMER JOBS *



32  PROVOKED AROUSAL AND ORIENTATION ARE ACCOMPANIED BY STEEPER NEGATIVE SHIFTS

33 THE NAMES ON THE CHRISTMAS MAILING LIST ARE ALPHABETICALLY ORDERED

34 SIGNIFICANTLY, THESE CHANGES OCCUR DURING THE FULL MOON.

35 WEST SAMOA GAINED ITS INDEPENDENCE IN 1965

36 THE MAGAZINE'S REPORT WAS SLANTED, AS USUAL*

37. THE MAP WOULD PROVE USELESS AS A BEGINNING GUIDE *

38. THE SPEAKER OUTLINED A PLAN WHEREBY THE CURRENT DEFICITS COULD BE ELIMINATED.

39. BLACK ANO WHITE PICTURES ARE ARRANGED IN TEN SECTIONS

40 THE VOICES COME ONLY AT NIGHT, AND WHISPER WORDS, TERRIBLE WORDS *

4 1. THE PAPERS HAD BEEN FRONT-PAGING IT FOR DAYS *

42. THE NOTICE MADE IT CLEAR THAT COFFEE BREAKS WERE BEING LIMITED

43. NO MAN WORKED HARDER THAN HE *

44. POTTER WROTE NUMEROUS SATIRES ON SOCIAL CYNICISM.

45. BOEING'S MAIN PLANT IN SEATTLE EMPLOYS 3 5 ,0 0 0  PEOPLE*

46. THE DOORKEEPER WAS DRESSED IN RED.

47. DURING THE NEXT TEN YEARS. THE GROUP PARTICIPATED IN POLITICS*

48. THE ORGANIZATION DEPENDED ON THE PEOPLE FOR SUPPORT.

49. IN 1965.  ELIZABETH MADE THE FIRST STATE VISIT BY A BRITISH MONARCH TO 
GERMANY IN 56  YEARS

5 0  IT WAS THEIR SIXTH CONSECUTIVE BEST SELLER *

51 IT ALL FITTED IN WITH THE OFFICER'S STORY

52 THE MERGER DID NOT CHANGE THE COMPANY'S POLICY*

53  THE MANSION WAS RENTED BY THE DELEGATION *

5 4  NINETY OCCUPATIONS WERE LISTED AS ELIGIBLE FOR THE GRADS IN BUSINESS *

55  UTAH IS THE BEEHIVE STATE

5 6  CHANGES WERE MADE IN TRANSPORT OF LUMBER AFTER THE BORDER INCIDENT *
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5 7  THE CHINESE LANGUAGE HAS MANY DIALECTS, INCLUDIN6  CANTONESE, MANDARIN, AND WU

5 8  THINGS WERE BOOMING ONCE AGAIN IN THE LITTLE 6 a D  RUSH TOWN OF ANGEL.

5 9  AT LOW TIDE THE HULK OF THE a D  SHIP COULD BE SEEN *

6 0  A FREE SAMPLE WILL BE GIVEN TO EACH PERSON WHO ENTERS THE STORE *



Appendi x  It: Cogni t ive  Tas ks

FIMDIH8 A‘S

MENTION
ladder
bznch
t heo r y
s h u t t e r
{aA-tkiA
PUBLISH
SpKZCLd
deliver
REMIND
improved
{cxb id
pudding
s u n i t s  e
REWARD
PROGRESS
intense
b r i d l e
PRIZE
GOOSE
indoor
WINDING
temper
m e , s s a q e
vtrctuz
endure
SIXTH
CHALK
MOTOR
r o u t e
syrup
gold
i  p i c y
LI OH
WOOL
PINE
sour
cork
PINT
SHEEP
DUSTY

RUNNING 
HU/WflCLLs 
promise 
funny 
Skip
BLOOM
PERFUME
monkzy
eleven
DISMAL
SPOHGE
history
NOBODY
biscuit
TEMPLE
c o n s i s t
in d z zd
d i s t a n t
scznzAy
j e s t i n g
howl
JUMP
FIGURE
depend
ra c z
ipKooX
HONEY
clock
dukz
c l i f f
f ou r
SHAWL
lunch
crowd
EXTENT
GUARD
JOLLY
upper
noon
dough
expect

MORNING
SETTING
p u z z i z
w i t t y
DRYLY
i Mitch
f e l  low
blotter
m z l t z d
EXPENSE
r i n g i n g
d n K l b l Z
mi x t u re
TOUCH
PICNIC
whistle
lemon
WITHIN
SHRIEK
r i d d l e
p o l i t i c s
leave
wintry
RELISH
uondtA
BREAD
SWEEP
p r in c z
confide
s oc ke t
f a t i g u e
m e n s  tZA
EXPLOVE
MILLION
EMPIRE
l e g o laA
church
BULGE
t im id
plum
MOSS

neighbor
s t r ong
DOOR
MOON
SOOTHE
quarrel
s p e l 1ing
wheel
STEAM
S08ER
nigh t
couch
SUELL
CCIXZCt
hear
wi ndow
BITTER
1i ve l y
engine
COMPEL
TbJIHKLE
s ZAznz
MODERN
revive
fifth
S tudy
boas t
juicy
scorn
mood
SEIZE
IVORY
t  znzw
COLONY
l oudly
HORSE
g i a n t
v i s i t
ouncz
STONE
BEING

GO ON TO THE NEXT PAGE
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A R lIH B in C
( R e d u c e d  in s i z e  f o r  d u p l i c a t i o n  p u r p o s e s )

3 44 36 51 3 9 68 9 3 ; 5
z> 36 T9 96 58 64 39 42 33
6 34 19 34 11 4 8 17 36 39 32

14 39 75 93 57 33 99 :  3 ' 4 99
33 34 31 n 35 41 37 19 2 3 : ~

44 13 56 43 12 32 67 33 32 7 7

17 36 6 69 99 31 25 56 91
51 5 8 43 96 3 6 98 79 26 ^ ■

46 79 27 59 16 6 6 69 44 19 23

33 29 92 14 24 31 56 96 55 42
39 77 97 32 13 4 9 26 • 5 9 7 57
68 4 45 37 15 24 44 33 39 65

92 31 13 63 67 9 8 6 2 23 74
36 8 4 3 7 52 3 10 95 54 59 58
71 72 53 1 52 38 74 13 3 2 41

7 45 58 16 7 38 91 42 66 47
94 5 2 9 94 17 53 8 5 73 21 23
65 47 14 29 49 84 36 37 54 76

STOP! I



WORD ENPINfiS 

Wri te as many words as you can that end with "are'
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LINE ORIENTATION
( R e d u c e d  In s i z e  f o r  d u p l i c a t i o n  p u r p o s e s )

\



CIRCLES
( R e d u c e d  i n  s i z e  f o r  d u p l i c a t i o n  p u r p o s e s )

o o Oo o o
o

o
o

o o o

o o o o o O

O Oooo o



FACES
( R e d u c e d  i n  s i z e  f o r  d u p l i c a t i o n  p u r p o s e s )

§ ( t l l «

f- *1 a,
m
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A p p e n d i x  l l l - A :  C o n s e n t  F o r m  

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

s o m e t h i n g  e l s e  c a n  a f f e c t  t h e  w a y  y o u  f e e l .  F o r  e x a m p l e ,  If y o u  a r e  

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

h a p p i e r .  O r ,  If y o u  a r e  a n g r y ,  d o i n g  s o m e  p h y s i c a l  e x e r c i s e  m a y  h e l p  y o u  

t o  g e t  r id  o f  t h a t  a n g e r .  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  Is  t o  f i n d  ou t  

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

k i n d s  o f  t a s k s .

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

____________________________ t a s k s .  W e  w o u l d  l i k e  t o  k n o w  h o w  t h e s e  t a s k s

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

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

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

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

T h e r e  a r e  t w o  p a r t s  t o  t h i s  e x p e r i m e n t .  In t h e  f i r s t  p a r t ,  I w i l l  a s k  

y o u  t o  c o m p l e t e  s e v e n  ( 7 )  s h o r t ,  s i m p l e  t a s k s .  T h e  p u r p o s e  o f  t h i s  

s e s s i o n  1s t o  f a m i l i a r i z e  y o u  w i t h  t h e  e x p e r i m e n t a l  p r o c e d u r e  a n d  t o  o b t a i n  

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

p e r f o r m  s o m e ____________________ t a s k s  a f t e r  y o u  h a v e  g o t t e n  In t o  a c e r t a i n

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

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

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

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

O n c e  a g a i n ,  I w o u l d  l i k e  t o  s t r e s s  t h a t  t h e r e  Is n o  w a y  o f  k n o w i n g  

h o w  d i f f e r e n t  k i n d s  o f  t a s k s  w i l l  a f f e c t  a p e r s o n ' s  m o o d .  T h e r e f o r e ,  It Is



v e r y  i m p o r t a n t  t h a t  you t r y  to  t h e  v e r y  b e s t  of y o u r  a b i l i ty  t o  do wel l  on 

th e  t a s k s  and to  s t a y  In t h e  mood t h a t  I will  ask  you to  f e e l .

The p r o c e d u r e  of t h e  e x p e r i m e n t  being c o n d u c te d  b y D .  S p r i n g e r  of t h e  

G r a d u a t e  C e n t e r  of t h e  City U n iv e r s i t y  of New York has  b e e n  e x p la in e d  to  

m e .  I u n d e r s t a n d  what  will  be  r e q u i r e d  of m e and I a g r e e  to  p a r t i c i p a t e .

I a l s o  u n d e r s t a n d  t h a t  my r e s p o n s e s  will  be h e ld  in t h e  s t r i c t e s t  of 

c o n f id e n ce  and t h a t  I m ay  w i t h d r a w  f r o m  t h e  e x p e r i m e n t  at  any  point  

wi thout  c o n s e q u e n c e  o r  p r e j u d i c e .  I h a v e  r e c e i v e d  a co p y  of t h i s  c o n s e n t  

f o r m .

P r in t  Name_____________________________ Sign Name------------------------------------------

Socia l  S e c u r i t y  No. Date
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App end ix  l l l-B:  Consen t  F o r m

As you know,  t h e  p u r p o s e  of t h i s  s t u d y  Is to  find out how our  

b e h a v io r  m ay  a f fec t  o u r  f e e l i n g s .  In a few m o m e n t s ,  I'm going to  a sk  you 

to  t a k e  a few t e s t s  -  j u s t  l ike  t h e  o nes  you took t h e  l a s t  t i m e  you w e r e  

h e r e .  This t i m e  t h o u g h ,  b e f o r e  you t a k e  t h e  t e s t s ,  I would  l ike you to  go 

t h r o u g h  t h e  c a r d s  in t h i s  e n v e lo p e .  Each c a r d  h a s  a s t a t e m e n t  w r i t t e n  on 

it d e s ig n ed  to  c r e a t e  a moo d.  B e fo r e  you begin  t h e  t e s t s ,  p l e a s e  r e a d  t h e  

s t a t e m e n t s  and t r y  t o  e x p e r i e n c e  t h e  mood t h a t  t h e  s t a t e m e n t  e x p r e s s e s .  

P a s t  r e s e a r c h  h a s  sh ow n  t h a t  s u b j e c t s  who a r e  wi l l ing  t o  c o o p e r a t e  and 

c o n c e n t r a t e  on t h e  s t a t e m e n t s  to  t h e  f u l l e s t  e x t e n t  have  no di f f i cu l ty  

ge t t ing  Into t h e  mood .  Som e p eo p le  fe e l  t h a t  t h i s  Is an a w k w a r d  o r  s i l l y  

th ing to  do and do not  t r y  to  e x p e r i e n c e  t h e  m o o d ,  if you don' t  t r y  to  t h e  

b e s t  of y o u r  ab i l i ty ,  t h i s  e x p e r i m e n t  will  be  w o r t h l e s s  and I'll t e n d  to  fee l  

s i l l y .  On t h e  o t h e r  h a n d ,  If you t r y  to  t h e  b e s t  of y o u r  ab i l i ty  t o  g e t  Into 

t h e  mood s u g g e s t e d  by t h e  s t a t e m e n t s ,  you will  be  helping  th i s  e x p e r i m e n t  

and not  w a s t in g  any t i m e .

Take aout  10 m i n u te s  t o  go t h r o u g h  t h e  c a r d s ,  abo ut  20 s e c o n d s  p e r  

s t a t e m e n t .  You m ay  find t h a t  s o m e  s t a t e m e n t s  do not  h e lp  you to  

e x p e r i e n c e  t h e  mood  whi le  o t h e r s  a r e  m o r e  e f f e c t i v e .  Do not  s p en d  too 

much t i m e  c o n c e n t r a t i n g  on t h e  s t a t e m e n t s  t h a t  do not  w ork  f o r  you.  

I n s t e a d ,  c o n c e n t r a t e  on t h e  s t a t e m e n t s  which h e lp  you to  e x p e r i e n c e  t h e  

m o o d .  It Is v e r y  I m p o r t a n t  t h a t  you t r y  to  a c h i e v e  t h e  mood  t h a t  t h e  

s t a t e m e n t s  a r e  t r y i n g  t o  c r e a t e .
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Do not be  c o n c e r n e d  about  t h e  t i m e .  I will  l e t  you know when It is 

t im e  to  put t h e  c a r d s  on t h e  s id e  and ge t  r e a d y  t o  t a k e  t h e  t e s t s .  As  you 

p r o b a b l y  r e m e m b e r ,  t h e r e  is a t i m e  l imi t  fo r  t h e  t e s t s .  I will  t e l l  you 

when t h e  t i m e  Is up and when It Is t i m e  to  begin  t h e  nex t  t e s t :  j u s t  w a i t .  

P e r h a p s  you c o u ld  c o n c e n t r a t e  on t h e  m ood  s t a t e m e n t s  you Jus t  r e a d .

Once aga in ,  p l e a s e  do not go on to  t h e  nex t  t e s t  unt i l  I h av e  t o l d  you to  

begin .

On t h e  f i r s t  p ag e  of e v e r y  t e s t  you will  s e e  a s c a l e  t h a t  r a n g e s  f r o m  

10, v e r y  d e p r e s s e d  to  +10 v e r y  h ap p y .  Right b e f o r e  you begin  each  t e s t ,  

(w h e n  I s a y  ' r e a d y ' )  ind ica te  how you a r e  fee l ing by p lac ing  a m a r k  at  t h a t  

point  on th e  l ine  t h a t  b e s t  r e f e l c t  y o u r  mood at  t h a t  m o m e n t . A s  you 

r e m e m b e r ,  t h e  p u r p o s e  of th i s  s t u d y  Is t o  l e a r n  how p e r f o r m i n g  a t a s k  

i n f lu e n c e s  m o o d .  S ince  we h ave  no way of knowing wh at  t h e  o u t c o m e  will  

be ,  IT IS VERY IMPORTANT THAT YOU BE COMPLETELY HONEST WHEN YOU 

INDICATE YOUR MOOD ON THE SCALE .

I u n d e r s t a n d  t h a t  In t h e  s e c o n d  p a r t  of t h e  s t u d y  being c o n d u c te d  by 

Dee S p r i n g e r  of t h e  G r a d u a t e  C e n t e r  of t h e  City U n iv e r s i t y  of New York I 

will be  a s k e d  to  e x p e r i e n c e  and m a in t a in  a d e p r e s s e d  mood  whi l e  I t r y  to  

p e r f o r m  t h e  t a s k s  t o  t h e  b e s t  of my ab i l i ty  and to  r e p o r t  my mood b e f o r e  

ea ch  t e s t  h o n e s t l y .

( s i g n  n a m e ) ( d a t e )
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App end ix  IV: P o s t - E x p e r i m e n t a l  Q u e s t i o n n a i r e  

S o m e t im e s  p eo p le  who p a r t i c i p a t e  In e x p e r i m e n t s  c a n  p r o v id e  v e r y  

v a l u a b l e  Ins igh t s  t h a t  he lp  us  In des ign ing f u t u r e  e x p e r i m e n t s .  I would  be 

v e r y  i n t e r e s t e d  In knowing about  y o u r  e x p e r i e n c e  of p a r t i c ip a t i n g  In th i s  

s t u d y .  P l e a s e  In d ica te  In t h e  s p a c e  bel ow what  i Q U t h o u g h t  th i s  

e x p e r i m e n t  w as  ab o u t .  In o t h e r  w o r d s ,  p l e a s e  t e l l  m e what  q u e s t i o n s  YOU 

think I was  I n t e r e s t e d  In a n s w e r i n g .
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Lis ted  bel ow a r e  12 s t a t e m e n t s  c o n c e r n i n g  t h e  g o a l s  of th i s  

e x p e r i m e n t .  Some of t h e  s t a t m e n t s  do r e f l e c t  t h e  g o a l s  of th i s  

e x p e r i m e n t  wh i l e  o t h e r s  do not .  B as ed  on y o u r  e x p e r i e n c e  In th i s  

e x p e r i m e n t ,  I w ou ld  l ike  you to  t e l l  me which of t h e s e  g o a l s  t h e  

e x p e r i m e n t  w a n t s  t o  a c h i e v e .  In o t h e r  w o r d s ,  p l e a s e  In d ica te  what  you 

though t  t h e  p u r p o s e  of t h i s  e x p e r i m e n t  was  by p l ac ing  a ch e ck  nex t  to  t h e  

ch o ice  t h a t  r e p r e s e n t s  y o u r  opinion.

F o r  e x a m p l e ,  If t h e  s t a t e m e n t  Is 'To s e e  If a d u l t s  c a n  m a in ta in  a 

mood b e t t e r  t h a n  c h i l d r e n  c a n '  and you do n a i  think t h a t  th i s  w as  what  t h e  

e x p e r i m e n t  Is ab o u t ,  you would  p l a c e  a ch eck  next  to  t h e  l a s t  cho ice:  'n o t  

a p u r p o s e  of t h e  e x p e r i m e n t . '  If you think t h a t  t h i s  s t a t e m e n t  may  h ave  

b een  a p u r p o s e  of th i s  e x p e r i m e n t ,  you would  ch eck  "may  h ave  been  a 

p u r p o s e  of t h e  e x p e r i m e n t . *  If you think t h a t  th i s  s t a t e m e n t  r e p r e s e n t s  

t h e  main  fo c u s  of t h e  e x p e r i m e n t ,  t h e n  you would  ch e ck  "de f i n i t e ly  a 

p u r p o s e  of t h i s  e x p e r i m e n t . ’ (By t h e  w a y ,  to  s e e  If a d u l t s  c a n  mai n ta in  a 

mood b e t t e r  t h a n  c h i l d r e n  c a n  w as  nf l l  a p u r p o s e  of t h i s  e x p e r i m e n t ! )

1. To s e e  if m o r e  In t e l l i g e n t  p e o p l e  h av e  g r e a t e r  d i f f i cu l ty  o r  l e s s  
d i f f i cu l ty  In m aint a in ing  a mood t h a n  l e s s  I n t e l l i g e n t  p eo p le  do.

____________  d e f in i t e ly  a p u r p o s e  of t h e  e x p e r i m e n t

____________  m a y  h av e  b ee n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t
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2 .  To s e e  If you c o u ld  g e t  Into t h e  m ood  s u g g e s t e d  by t h e  mood 
induct ion

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

____________  m ay  h av e  been  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t

3 .  To s e e  if f e m a l e s  a r e  b e t t e r ,  w o r s e  o r  no d i f f e r e n t  t h a n  m a l e s  in 
m ai n ta i n ing a mood  whi le  t h e y  a r e  being d i s t r a c t e d  by a n o t h e r  t a s k .

____________  d e f in i t e ly  a p u r p o s e  of t h e  e x p e r i m e n t

____________  m a y  h a v e  b e e n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t

To s e e  If you cou ld  m a in ta in  t h e  mood  whi le  you p e r f o r m e d  t h e  
t a s k s .

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

____________  m a y  h av e  b ee n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t

5.  To s e e  how we l l  you  co u ld  do on t h e  t a s k s  wh i l e  you w e r e  In t h e  
moo d.

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

____________  m ay  h a v e  b ee n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t

To s e e  If c o n c e n t r a t i n g  on a t a s k  t h a t  i n v o lv es  th inking t a k e s  you 
mind off of how you f e e l .

____________  d e f in i t e ly  a p u r p o s e  of t h e  e x p e r i m e n t

____________  m ay  h a v e  b e e n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t
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7.  To s e e  If a l a b o r a t o r y  Induc t ion of a mood s t a t e  is s i m i l a r  t o  
n a t u r a l l y  o c c u r l n g  mood s t a t e s .

____________  d e f in i t e ly  a p u r p o s e  of t h e  e x p e r i m e n t

____________  m ay  h av e  b een  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not a p u r p o s e  of t h e  e x p e r i m e n t

To s e e  how long t h e  mood ca n  be  m a in t a in ed  when you a r e  not  doing 
any th ing  s p e c i a l  c o m p a r e d  t o  how long t h e  mood  ca n  be m a in t a in ed  
when  you a r e  doing s o m e th in g  s p e c i f i c .

____________  d e f in i t e ly  a p u r p o s e  of t h e  e x p e r i m e n t

____________  m a y  h ave  b een  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t

9 .  To s e e  if being a mood in f l u e n c e s  how q u ick ly  you ca n  c o m p l e t e  t h e  
t e s t s .

____________  d e f in i t e ly  a p u r p o s e  of t h e  e x p e r i m e n t

____________  m ay  h a v e  b e e n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t

10.  To s e e  how we l l  a p e r s o n  ca n  p e r f o r m  when t h e y  a r e  e x p e r i e n c i n g  a 
mood c o m p a r e d  to  how wel l  t h e y  ca n  p e r f o r m  when t h e y  a r e  not  
e x p e r i e n c i n g  a moo d.

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

____________  m a y  h av e  b ee n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not a p u r p o s e  of t h e  e x p e r i m e n t

n .  To s e e  if c e r t a i n  k inds  of t a s k s  a r e  b e t t e r  t h a n  o t h e r  k inds  of t a s k s  
in ta k ing  y o u r  mind off of how you fe e l  e m o t i o n a l l y .

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

____________  m ay  h av e  b ee n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t
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12. To s e e  If being In a mood In f lu e n ced  how you p e r f o r m e d  on th e  
t a s k s .

____________  d e f in i t e ly  a p u r p o s e  of t h e  e x p e r i m e n t

____________  m ay  h av e  b e e n  a p u r p o s e  of t h e  e x p e r i m e n t

____________  not  a p u r p o s e  of t h e  e x p e r i m e n t
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G e n e r a l l y  s p e a k i n g ,  how wel l  do you th ink s o m e o n e  in a h appy  mood 

woul d do on t h e s e  t e s t s  c o m p a r e d  to  when t h e y  w e r e n ' t  fe e l ing  h a p p y ?  Do 

you think s o m e o n e  In a happy  mood would  p e r f o r m  b e t t e r  on a l l  of t h e  

t e s t s ,  w o r s e  on a l l  of t h e  t e s t s ,  b e t t e r  on s o m e  of t h e  t e s t s ,  w o r s e  on 

o t h e r  t e s t s ,  o r  no d i f f e r e n t l y  t h a n  wh en  t h e y  a r e n ' t  fe e l ing  h ap p y ?

P l e a s e  Ind ica te  by check ing  -BETTER’ , ’WORSE’ o r  ’NO DIFFERENCE’ 

how you think s o m e o n e  In a h appy  mood would  do on t h e s e  t e s t s  c o m p a r e d  

to  when t h e y  a r e  not  In any s p e c i a l  mood .
NO

BETTER WORSE DIFFERENCE

Finding t h e  ’A s ’ _______  _______  ________

W ord  Endings
(R hym ing)_________________ _______  _______  ________

A r i t h m e t i c  -----------  -----------  -------------

C i r c l e  Matching _______  _______  ________

F a ce  Matching -----------  -----------  -------------

Line O r i e n ta t io n  -----------  -----------  -------------
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