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-- , ABSTRACT 

mas carr ied  oat to test 3akan*s modal of the c l E a  

phenomenon. He has proposed (1959) t h a t  CLEM direction prov ides  ? 
an inaex of hemispher ic  a c t i v a t i o n .  *One vho cbaracterist ical lp 

* 
gaPes left during re f l e c t i ve  thought (a wleft-morera) relies 

- 

- 
p r i m a r i l y  on his r i g h t  hemisphere; one who gazes r ight  (a 

* r i g h t - m o v e r u )  on h i s  l e f t  hemisphere.  Based a n  t h i s  nodel ,  it 

right-movers on, tasks perceptmi 
4 .  

a b i l i t i e s .  

TWO measures of such a b i l i t i .  s were used: the Street 9' 
Gestalt Completion Test ( a s .  rodif ied by Thurstone, 1938) and t h e  

Perceptual Organizat ion  Test ( E l - H e l i g i  and C o t t ,  2978)-. Each of 
-- 

~these tests bas prerioasly- been proposed -as 'a ~ s u r e  of 

w a p p o s i t i o n a l i t y n ,  or right-bemispheric a b i l i t y .  CLEN was 

assessed with a set of Questions requir ing  reflectire thought.  

Hapdedness and sex were .examined as possible moderating 

v a r i a b l e s ,  

It was found that l e f t -movers  perform signif icant ly  better 

than r ight -movers  on both perceptual  tests. N e i t h e r  handedness 

iii 
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A, ~m@rodact ion , w 
/ 

The Cerebral 'Lateralization Model - 
- 

The human c e r e @ r u m ~ ~ a n i f e s t s  bilateral symmetry. It  is 
A t 

d i v i d e d  i n t o  two similar hemispheres. , .  In t h i s  

respect iX is not u n l i k e  the r e m i n d e r  of t h e  haman body: we 

s t r u c t u r a l  fact of t h e  two c e r e b r a l  hemispheres, one arri&s a t  
. , 

t h e  g n e s t i o n  of f u n c t i o n ,  Xs hemispher ic  a c t i v i t y  c h a r a c t e r i z e d  

by syumeCry, co wplemen ta r j t y ,  or some c o m b i n a t i o n  of these 

modes? 

T h i s  q u e s t i o n  has +en vehemeat lp  a r g u e d  for decades .  
- - 

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

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

(b3 t h e  l a t e  n i n e t e e n t h  c e n t u r y )  t h a t  certain f u n c t i o n s  a re  

h e n i s p h e r i c a l l l  localized. Such a con&lusion was n e c e s s i t a t e d  by 
\ 

t h e  accumula t ed  e v i d e n c e  l i h k i n g  a p h a s i c  symptomatology with 

left hemispheric  damage. The model of h & h a r i c  f u n c t i o n  which 

ach ieved  the  widest acceptance  was based on t h e  c o n c e p t  of a 

t h e  d o u n a n c e  - of t h e  left hemisphere for all h i g h e r  mental 

- &ctioas, so t h a t  t h e  = i g b t  hemisphere was r e l e g a t e d  to a 



----- -- - 

-7 e 
s e c o n d a r y  status, E s s e n t i a l l y , t b e r e  i a s  a major hemisphere ( t h e  

left) which mattered, and a minor o n e  (the right) which d idn ' t .  

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

dominance model f o r  one i n  which e a c h  hemisphere is 

p a r t i c u l a r  f u n c t i o n s .  I n  a d d i t i o n  t o  the left hemisphere  . 

dominance for v e r b a l  f u n c t i o n s ,  there is a r i g h t  hemisphere 
F 

-. - d 

s p e c i a l i z a t i o n  for certain n o n v e r b a l  f u n c t i o n s .  This r e v i s i o n  o f  
- - 

- 

the classical d o a i n a n c e  model i s  a t t r i b n t a b l e  t o  t h e  

n e n r o p s y c h o l o g i c a l  methuds. F i r s t ,  t h e  n e u r o l o g i c a l  examina t f  o n  

has been augmented b y  a n  extensive battery of p s y c h o l o g i c a l  
i3 

tests which e n a b l e  t h e  precise d e l i n e a t i o n  of s u b t l e  deficits. 
r 

Second, modeml s u r g i c a l  t echniques_  h a r e -  c r e a t e d  a p a t i e n t  

pbpulation sith n o r e l  and t h - e t i c a l l y  i n s % r a c t i v e  types of 

brain d a i a  ge. T h i s - i n c l u d e s  patients with s e c t i o n s  of t h e  c o r p u s  
& 

ca l lo sum (Bogen, 1969) and w i t h  s u r 4 i c a l  l o b e c t o m i e s  

( ! l i l n e r , l 9 6 6 ) ,  These  a d v a n c e s  have e n a b l e d  a more d e t a i l e d  model 
* .  

ok h e m i s p h e r i c  f u n c t i o n .  

According t o  t h e  c u r r e n t  moae l , t he  left hemisphere is  

s p e c i a l i z e d  for \anguago f u n c t i o n s :  a n y  o p e r a t i o n  which i n r o l v e s  

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

hemisphere .  Issodated with  this ( p e r h a p s  u n d e r l y i n g  it) is> 

a n a l y z e s  i n p n t  s e r / u a m t i a l l y ,  a b s t r a c t i n g  out' t h e  r e l e v a n t  wp- 
d e t a i l s  t o  vhich  i t  a t t a c h e s  v e r b a l  labelsR (Hebes, 3971, ~ ~ ~ 3 3 3 )  . 



, -. 
i 

T h e  left hemispheric mode has ,va r ious ly  been i i e sc r ibed  as 
5 

*verbalff,~di~crete"',"logical*,and a d i g i  

hemisphere is specialized f o r  nonverba l  ons. T h i s  i n c l u d e s  

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

muslc, and other input  which is difficult or f r p o s s i b l e  to A 

-- - -  - -  A A u >  . - .  + 

. v e r b a l l y  code. The a b h t Y  to i n f e r  the whole from a p a r t  bas 

also  been a s s o c i a t e d  with the r i g h t  hemisphere (Hebes, 197 1) .  In 

processing. Lssociatad w i t h  this (perhaps  o n d c r 1 j i n g  it) is a 

s u p e r i o r i t y  for s y n t h e t i c  processirtg:nthe minor hemisphere is 
- - - -  - 

-- 

seen to o r g a n i z e  and-treat d a t a i n  terms of complex ~bole., -- 

, being in effect a synthesizer with  a  p r e d i s p o s i t i o n  f o r  viewing 

the  total ;ather than t h e  &tsn (llabos, 1 9 7 4 , ~ .  4 3 ) .  The r i g h t  

hemispKeric  rode has beem-drescribetf as +percep-taal*, * d i f  f us@,- - - 

 he emergence of the c e r e b r a l  l a t e r a l i z a t i o n  model based on 

b r a i n  damaged populations has encouraged r e s e a r c h e r s  to 

demonstrate similar phenomena wi th  normal, b r a i n - i n t a c t ,  

i n d i v i d u a i s .  P r e d i c t a b l y  enough, ' m a n i f e s t a t i o n s  o f  lateralized 

hemispheric a c t i v i t y  in norm&& are l e d s  ub iqu i tous  than in i 
b r a i n  damaged s u b j e c t s .  This h a s  n e c e s i t a t e d  t h e  use of r a t h e r  

- - - - - - - - - - 

e l a b o r a t e  e x p e r i w n t a l  techniqtres; w i t h  e • ÷ u a l l  j e l a b o r a t e  
d 

r a t i o n a l e s .  me cmnections between ' observed behavroura l  
- 

asymmetries and nnnderlyingw cerebral asymmetry a r e  usually not  



I J by empirical consistencies, . 

Bethoib  used to  d e i o n s t r a t e  cerebra1  l a t e r a l i z a t i o n  i n  & + a  

normals inc lude:  1) - ~ a a r o ~ b ~ s i o l o ~ i c a l ~  measurement; 2) 

f i a t e r a l i z e d  response  demand; 3) l a t e r a l i z e d  s t i t u l n s  

i - 
presenta t ion;  aed 4) &serration of l a t e r a l i z e d  behavioaral  

- -- - a  - 
- pref  atenca. These a& .d i scussed  below. 

lenrophys i o l g g i c a l  measurement 

c o n j n n c ~ i o n  with tasks designed t o  tap l a t e r a l i r e d  functions. 

- Pnr example, oae i i n ~  of research has attempted t a A e ~ n s t r a t e -  

an enhancement of left hemisphere a c t i v i t y  .during a  
4 

verbal  i t a t i o n  task. Uaf o r t u a a t e l  y, the  f i n d i n g s  f roe this work 

are so enmeshed i n  conkroversy  t h a t  bo clear ccmclus ions  can be 
1 -  - -  -- - - - - - - - - - -- - -  - - - - - - - - -- - 

drawn (Crabor gnd , ~ 1 i o t , 1 4 7 5 :  IlcAdam and # h i t a k e r ,  l W l ) .  3 
J- 

recent v a r i a t i o n  is the measurement of c e r e b r a l  b lood flow 

during  perfotmance of Vtemisphericn Casks (ag. reading) .  Init&@! 

r e s u l t s  a r e  encooraging, i n  fact show clear p a t t e r n s  of c e r e b r a l  

\ a c t i v i t y  corresponding to thiorctical - 

predictions ( ~ a r 8 o n , ~ a ' v y , ~ o ~ a n d  Portnoy, 1975: Eelaned, 1977). 
- I 

response. as each hemisphere h a s  p r e f e r e n t i a l  c o n t r o l  over t h e  



r e a c t i o n - t i m e  d i f fkrence i  @&seen t h e  hands f o r  t a s k s  which tap, 
-* . I  

latetal ized fonc tdons .  P o s i t i v e  r e s u l t s  have,  been found by 

L a t e r a l i z e d  s t i m u l u s  p r e s e n t a t i o n  
- B 

One _ form .. . I of A - t h i s  is t h e  d i c b o t i c  listening t a s k ,  i n  which 
- - - 

d i f f e r e n t  auditory stimuli ate p e d . s i m n l t a n e o u s l ~  to t h e  c/-' 
two eiys.' Thus, a subject rill h 7.," i n  h i s  lgft ear and 

4 

4 

a c t i v a t e d  hemisphere (Kimnra, 1961 ; ~ r y d e n ,  1369) *Another form is 

t h e  1 a t L r a l i z e d  tachistoscopic' p r e s e n t a t -  of v i s u a l  s t i m u l i .  v I4 "P 
Various' s t i m u l i  are f l a s h e d  i n  t h e  l e f t  or right v i s u a l  f i e l d  

e 

w h i l e  the . ab jec t  fixates o n h n t r a l  Saint. Is e a c h  h e n i s p h e t a  

t b  information p r e z t e d  c o n t r a l a t e r a l l y  to  t,he 

V a s t - a p g r o p r i a t e n  h e ~ i i s p h e r e .  There is strong e v i d e n c e  

s u p p o r t i n g - t h i s  p r e d i c t i o n  (Kimnra, 1969; ~ e f f e h , ~ r a d s h a w , a n d  
p4- . '  

l e t t l e t o n ,  1 972) . 
Lateralized behavioural p r e f e r e n c e  

- - - -- - - - --pis wa-, 
i i i 

t o ~ s y m m e t r i c a l  behavionrs .  Un l ike  t h e  " l a t e r a l i t e d  . 

4c 
responsen  method, there  is'no attempt t o  prescribe a re sponse  

4 / 
mode, Batlrer, t h e  ixtdbvidual is presented  w i t h  a s i t u a t i o n  or ' 

- - - - - - - - 



task b e l i e v e d  to t a p  a l a t e f a l i z e d  fanctidn,  and  h i s  b e h a v i o u r  

4%. is observed .  The prime exampl'e of t h i s  i s  handedness:  

i n d i v i d u a l s  show a c h a r a c t e r i s t i c  preference for . one hand i n  
v .. 

performing nost tasks, T h e  thrust of r e s e a r c h  using t h i s  

approach +s to  "demonstrate  t h a t  t h e s e  p r e f e r e n c e s  r e l a t e  to 
r) 

- 

c e r e b r a 3 3 y - 3 a t e r a l i z e d  f n ~ l c t i o n s  in t h e o r e t i c a l l y -  p r e d i c t a b l e  - 

ways, F o r  example,  Nebes (1974) h a s  t r i e d  t o  d e a o n s t r a t e  that 
t 

l e f t - h a n d e r s  are i n f e r i o r  on  r i g b t  hemispher ic - tasks .  

C o n j u g a t e  L a t e r a l  Bye f forenont  (CLEE) pheno~enoa.  This wart das 

i t s  s o u r c e  i n  t h e  o b s e r v a t i o n  df Dap(1964) t h a t  i n d i v i d u a l s  

l a t e r a l l y  a v e r t  stheir  g a z e  w h i l e  engaged i n  r e f l e c t i v e  t h p a g h t .  

T h i s  aversion, the CLER, is d i r e c t i o n a l l y  c o n s i s t e n t  f o r  a 

p a r t i c u l a r  i n d i v i d u a l :  thus, it is p o s s i b l e  t o  c l a s s i f y  subjects  
B 

- - 

. i  

as n le f t -mover sw o r  Aright-moversa a c c o r d i n q  to their 

c h a r a c t e r i s t i c  CLEn direction. Bakan (1969) @ e l a t e d  the CLEl to 
" 

% 

l a t e r a u ?  t h e o r y ,  p r a p o s i n g  t h a t  t h e  a s y m e t r i c a l  CLELI reflects 

t h e  u n d e r l y i n g  a m e l r e t r y  of+ c e r e b r a l  f n n c t i o n .  S p e c i f i c a l l y ,  h e  

, suggested t h a t  t h e  1 t - r o v e r  c h a r a c t e r i s t i c a l l y  relies on h i s  

r i g b t  hemisphere ,  e r igh t -mover  on h i s  l e f t  h e a i s p h e r e .  When J '- u 
a s k e d  a r e f l e c t i v e  q u e s t i o n ,  each w i l l  t e n d  t o - i n i t i a t e  

-4 

- pp 

a c t i i i t y  w i l l  t r i g g e r  t h e  e y e  moreaent  c o n t r o l  sys tem.  A s  e a c h  3 , 
hemisphe re  p r a g r a u s  e y e  movement to t h e  c o n t r a l a t e r a l  side, t h i s  

w i l l  p roduce  a CLI8 c o n t r a l a t e r a l  t o  tho p r e f e r r e d  hemisphq5a. 





s t i m u l a t i o n  of the f r o n t a l  e y e - f i e l d s  of .one hemisphe re  w i l l  

i n d u c e  c o n t r a l a t e r a l  CLElls ( P e n f i e l d ,  1959) ., It h a s  been 

q u e s t i o n e d  whether  v o l s n t a r l  CLElts ate p r o g r a k d  via,  $he 

f r o n t a l  e y e - f i e l d  s y s t e m  (Ehrl ichman,  1978) :work by ffelamed - 2 

\ 
f 1977) w i t h  cerebral -blood flpw- i n d i c a t e s  t h a t  v o l a n t a r  y CLERS - 

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

field r e g i o n ,  It is a l s o  known t h a t  i n a c t i v a t i o n  of one  
- - - -  - -  - -- - -- - - - - - -  - - -  - L- - - 

hemisphe re  v i a  b a r b i t u a t e  i n j e c t i o n  ( t h e  Yada test) r e s u l t s  i n  
- - 

e x t r e m e  l a t e r a l  g a z e  aversion c o n t r a l a t e r a l  t o  t h e  a c t i v e  
-, F 

hemisphere (Wada a n d  Basmussen, 1960). From t h i s  i t  appears t h a t  

the hemispheres are m u t u a l l y  inhibitor? f o r  CLEM c o n t r o l .  A 

p redominance  of a c t i v i t y  i n  one hemisphere causes a  

c o n t r a l a t e r a l  eye s h i f t .  
1-* 

En a r e a  of &search with some r e l e v a n c e  t o  the CLEIl 

phenomenon is t h e  s t u d y  of n h e a i - i n a t t e n t i a n m ,  or m n a i 2 a t e r a l  ' 

L g l e c t u .  T h i s  refers to an extreme i n a t t e n t i v e n e s s  t o  t h e  s i d e  

of space c o n t z a l a t e r a l  to  a damaged hemisphare? Bs d e s c r i b e d  by  

p a t i e n t s  with h e m i - i n a t f e n t i o n  may f a i l  t o  r e c o g n i z e  t h e  
limbs on  one s i d e  of the body as t h e i r  own, They may 
a t t e n d  to e v e n t s  and nokice people only on o n e  s i d e  o r  
respond o n l y  when a d d r e s s e d  fro8 one s i d e  ... Details may 
be m i s s i n g  from one hal f .  o f  a d r a u i n g ,  . . . f l e ~ i - i n a t t e n t i v e  
- - - - - - - - - - - -- -- --- 

p a t i e n t s  map devi&e.their head a n d  eyes c o n s t a n t l y  t o  
t h e  good side , , , f p ,  2) , 

4 I n  a d d i t i o n  to t h e  c o n s t a n t  g a z e  a v e r s i o n  ment ioned above, 

t h e r e  is a n o t h e r  symptom of p a r t i c n l a z  i n t e r e s t .  T h i s  i s  

r e f e r r e d  t o  as m e y e  shift" a n d  i s  comnon'in h e m i - i n a t t e n t i v e  - 



p a t i e n t s .  To gn&e F r i e d l a n d  and  Batson  aga in :  

When t h e  examiner p s e n t s  a hand or some o t h e r  o b j e c t  
' s imultaneously  i n  a c h  v i s u a l  f i e l d ,  t h e  p a t i e n t ,  d '"b, w i t h o a t  p r i o r  ins a c t i o n s  t o  f i x a t e ,  i s  a s k e d  t o  say 
ubat  h e  sees. There is  'a marked c o n j u g a t e  a e ~ i a t i o n  t o  
t h e  u n a f f e c t e d  s i d e  i.e, s i d e  of the l e s i o n ,  which is so 
consistent on r e p e t i t i o n  that Cohn e asizes  its 
mmagnetic* q n a l i t f .  T h i s  e y e - s h i f t  is "% b s e r r e d  i n , , a l m o s t  
a13 cases ef v&sa&l - B e m i - i n a t t e n t i o n  and p e r s i s t s  even - 

after 
c a l l e d  to t h e  p a t i e n t  *s n o t i c e ,  (p .6)  

T h e r e  are  s e v e r a l  more p o i n t s  t o  be made a b o u t  

hem&-ioatteptionbefxx m $ n m  in0 t h e  CLEB, F i r s t ,  i t  can - -- - - -  

o c c u r  i n d e p e n d e n t l y  of s e n s o r ?  d e f i c i t s  and  c a n n o t  be e x p l a i n e d  . > 

8 ' , , i n  t h e s e  terms, t h e r ,  i t - a p p e a r s  to  be an  a t t e n t i o n a l - a r o u s a l  

deficit, i,e. taere is a m a l f u n c t i o n  of t h e  n e u r a l  sys tem which 

p r o g r a a s  a t t e n t i o a a l  o r i e n t i n g  to the c o n t r a l a t e r a l  side 
I 

(Heilman, 1977) .  Second, h e m i - i n a t t e n t i o n  (and the r e s u l t i n g  g a z e  
f 

aversion p h e n o m m n )  ucears f r e q u e a t l y  rritfrmt damage to t h e  

a o t o r  s y s t e n  c o n t r o l l i n g  c o o j a g a t e  eye movements. As Beilman 
0 .  , 

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

their d y s f u n c t i o n  i n  t h e  i n f e r i o r  p a r i e t a l  lobole . , .The  i n f e r i o r  
IC 

p a r i e t a l  l o b u l e  appears to be a s e c o n d a r y  a s s o c i a t i o n  

a ream(p .95 ) .  Be also nofe? t h a t  n e g l e c t  may be  produced by 

l e s ions  i n  t h e  t e r t i a r y  / a s s o c i a t i o n  areas of t h e  d o r s o l a t e r a l  

frontal lobes, F i n a L l y ,  it s h o u l d  b e  no ted  t h a t  the model best - " 

~ - - ~ - -  ------- --p--p-----------p ~-~ --pp---pp-p- - -- 

able t o  account f o r  the h e u - i n a t t e n t i o n  f ind ings . ,  the , 

- - z t ten t i -on-aroxrsa l  one, papuses an  e x t w m i x ~ ~ - l - f a q ~  

i n v o l v i n g  i n t e r c o n n e c t i o n s  between areas o f  t h e  cortex and t h e  

r e t i c u l a r  f o r m a t i o n  4Beilman, 1377). T h i s  l o o p  i n c l u d e s  t h e  - 



f r o n t a l  e y e - f i e l d , a s  one would expect from t h e  gaze a v e r s i o n '  

sy eptoms of h e m i - i n a t t e n t i o n ,  

To summar ize  these E i n d i n g s  w i t h  r e f e r e n c e  t o  t&e CLEM 

model, it h a s  been shown t h a f :  1)  S t i m u l a t i o n  of t h e  f r o n t a l  

eye-fields i n  o n e  h e m i s p h e r e  results in contralateral gaze 

a v e r s i o n .  2 )  Inactivation of o n e  h e m i s p h e r e  r e s u l t s  i n  g a z e  

a v e r s i o n  c o n t r a l a t e r a l  t o  the active hemisphere. 3) Damage t o  

s e c o n d a r y  and -tertiary associa t i o n a l  --  --- -- cortical areas - can - - p r o d u c e  - 
- - 

- - 

c o n t i n u o u s  gaze aversion a n d l o r  ."e.ye s h i f t " '  c o n t r a l a t e r a l  t o  t h e  

i n t a c t  hemisphere .  . 
b 

This e x c u r s i o n  i n t o  t h e  n e u r o l o g y  of h e m i - i n a t t e n t i o n  was 

i n t e n d e d  t o  d e m o n s t r a t e  the plausibility of - a systematic 

model s u q g e s t e d  by these f i n d i n g s  i s  one i n  which 

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

s , h i f t  c o n t r a l a t e r a l  t o  the p r i m a r i l y  a c t i r a t e d  h e m i s p h e r e .  Such 
-.- - 

a n  a t t e n t i o n a l  model bf CLEM is presented by Kin.sbdurne -t197ft-. 

'Ele has t e s t e d  its p r e d i & i o n s  with a series of experiments i n  

l a t e t a f i z e d  cerebral activity, B e  h a s  c o n c l u d e d  t h a t :  
"4, 

The phenomena of lateral a t t e n d i n g  do n o t  o c c u r  only i n  
response to  e x t e r n a l  s t i m n l a t i o n .  Rather, there i s  a n  

- 

iint=a t e ~ n t i l ~ u f i i ~ - r e ~ a ~ i ; r m s b ~  -3retveen -3- 
o f  t h e  cognitive processor i n  use, and where o n e  is 
~ ~ ~ - 1  ~9+I&=handeLsnb j e c t s ~ e r e  g iven  

, verbal p r o b l e m s  t o  solve, they would look to t h e  right 
when t h i n k i n g .  of them, w h e r e a s  t h e y  would look t ' q e  
left when t h i n k i n g  about s p a t i a l  p rob lems .  (p.45) 



It m i s t  b e  n o t e d  t h a t  K i n s b o u r n e * ~  c o d c l u r i o n  ==la t i& 

p r o b l e r t y p e  t o  CLEH direction is a c o n t r o v e r s i a l  one. I h i l e  

some r e s e a r c h e r s  -have r e p l i c a t e d  t h i s  result ( G a l i n  a n d  

O r n s t e i n ,  1974; Gar, lW5; Shwartz, Davidson, and Haer, l 975 ;Pe i t en  

a n d  Etaugh ,1974) ,  o t h e r s  have  found  no r e l a t i o n s h i p  k t u e e n  CLER 

\and problea t y p e  (Crouch. 1976; ~ i s c & C ,  l977a; Rod in  and  

/ s i n g e r ,  1976) . lo  a t t e m p t  will be made h e r e  t o  r e s o l v e  t h i s  

j c o n t  r o v e r s  J o v e r  s i t u a t i o n a l  d e t e r m i n a n t s  of CLBl behat iour .% 
- - 

-- - - -- - - - - - - -  - - - - -  

~ a t h e i ,  t he  focuF r i l l  -kte on e & l u a t i n g  the h y p o t h e s i s  t h a t  ~ L E E -  

b e h a r i o n r  aay be c o n s i d e r e d  an i n d i v i d u a l  t r a i t  s y s t e m a t i c a l l y  . Q 

r e l a t e d  t o  ' i n d i c e s  of a h e m i s p h e r i c i t  yn, 

V a l i d a t i o n  of the CLBE Model 0 

6 This model o i  CLEE b e h a r i o u r  generates  c e r t a i n  p r e d i c t i o n s .  
- - 

F i r s t ,  a c mpar i son  of left- and r i g h t - n o v e t s  should r e v e a l  

d i f f e r e n t i a l  (performance on tasks which t a p  cerebrally 

- -- _ - -  l a t e r a l i z e d  f u n c t i o n s .  P h i s  may t a k e  the form of s u p e r i o r  

pe r fo rmance  or of a  reference f o r  c e r t a i n  p r o c e s s i n g  

+ s t r a t e g i e s ,  It s h o n l d  b e  n o t e d  t h a t  l a r g e  pe r fo rmance  

d i f f e r e n c e s  would n o t  be expected, p a r t i c u l a r 1  y v i t h  the 

p o p u l a t i o n  of college students u s u a l l y  s t u d i e d .  Academic 

s e l e c t i o n  tends t o  e n s a r e  h i g h  l e v e l s  of c o g n i t i v e  a b i l i t y ,  
- - - - -p -- - ---- - -- - 

especially for lef t  h e m i s p h e r i c  f u n c t i o n s .  Bone the l e s s ,  it 

should be p o s s i b l e  t o  demonstrate t h e  p r e d i c t e d  c o g n i t i v e  

differences v i t h  a d e q u a t e l y  sensitive i n s t r u m e n t s .  Second, one 

11 



would expact  some r e l a t i o n s h i p  between CLEM a n d  a t b e r  measures . . 
of l a t e r a l i z e d  a t t e n t i o n ,  Thira, one  u o n l d , a l s o  p r e d i c t  a 

r e l a t i o n s h i p  bet-n CLEQ and measures of  l a t e r a l i z e d  

p h y s i o l o g i c a l  a c t i v i t y ,  such a s  the EEG. 

T h u s , ' v a l i d a t i o n  of t h e  CT.31 l a t e r a l i t p  model relies on 
- - -  - h 

demonst$ated r e l a t i o n s h i p s  w i th  c o g n i t i v e ,  a t t e n t i o n a l ,  and 

p h y s i o l o g i c a l  aeasares. I n v e s t i g a t i o n  of c o g n i t i v e  differences 
0 

- -  - comprises -- - t h e  b a l k  - - of CLEM - -- r e s e a r c h ,  -- -- and w i l l  - be - d i s c u s s e d  - - - - -p - 

below. The second  p r e d i c t i o n ,  of a t t e n t i o n a l  d i f c f e t e n c e s ~  h a s  

not been a d e q u a t e l y  i n v e s t i g a t e d .  One p i e c e  of r e s e a r c h  w i t h  

d i r e c t  r e l e v a n c e  is that of Hines ,Mar t inda le ,  a n d  S h u l z e  (1979). 

who found  t h a t  CLEn i s  re l a t ' ed  t o  l a t e r a l  body s e n s i t i v i t y :  

l e f t - m o v e r s  shoved more awareness of t h e i r  l e f t  side, as 

a s a s n t e d  by the Fisher Body ' ~ o c u s  g a e s t i a n n a i r e .  _ Also- o f  - 

relevance i s  a study by l i e l a e n  and Sorensen  (1976),-rho r e l a t e d  

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

s t i a n l i .  The normal  r i g h t  ear p r e f e r e n c e  found  wi th  v e r b a l  

material was s i g n i f i c a n t l y  greater for the r igh t -movers .  T h e  

a u t h o r s  c o n c l a d e  t h a t  mthe l e f t  movers  i n  t h e  present 

i n v e s t i g a t i o n  a t t e n d e d  to a g r e a t e r  degree to s t i m u l i  from t h e  

left side because of h a b i t u a l l y  enhanced  r i g h t  h e u s p h e r i c  and 
.A 

Tbe t h i r d  p r e d i c t i o n ,  i n v o l v i n g  seasares of l a t e r a l i z e d  

p h y s i o l o g i c a l  a c t i v i t y ,  h a s  been i n w e s t i g a t e d  - no more 



a d e q a a t e l y ,  S e v e r a l  , e n d i e s  have  d e m o n s t r a t e d  t h a t  l e f t -mover s  

m a n i f e s t  h i g h e r  l e v e l s  of EE6 a c t i v i t y  i n  the alpha band t h a n  do  

right- ,movers (Bakan,1969;Day,1967;aorgan. flcDonald,@nd 
B \ -  

BacDonald,197lf , and  have  n o t e d  t h a t  t h e  r i g h t  h e i i s p h e r e  

c h a r a c t e r i s t i c a l l y  prodaces more a l p h a  ' a c t i v i t y  t h a n  d o e s  t h e  

left .  Bone the l e s s ,  t h i s  work aoes n o t  p r o v i d e  much s u p p o r t  f o r  

t h e  p r e d i c t i o n .  While t h e  left  h e a i s p 3 e r e  Ray produce  less alpha 

a c t i v i t y  t ban  the r i g h t ,  i t  is d o u b t f u l  that a l p h a  a c t i v i t y  pe r  
- - - - - - - -- -- - - - - - - - - - -- 

- - - - - - - - - - 
---- - -- - 

se c o u l d  be c o n s i d e r e d  as a r i g h t  hemisphere  f u n c t i o n .  d o r e  
1 

g e r a a n e  is a f i n d i n g  by Eeyer (1977) t h a t  n L e f t  eye movers 

utilized t h e  r i g h t  h;misphere more t h a n  r i g h t  e y e  moversn,  based  
"g 

on i n t e r h e m i s p h e r i c  c o i p a r i s o n  of EEG a c t i v i t y  d u r i n g  problem 

s o l v i n g  t a s k s .  Snch a d e m o n s t r a t i o n  o f  l a t e r a l i z e d  

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

w i t h  t h e  p r e d i c t i o n .  

A study by P a d a r o u s k i ,  B r u c t e r ,  Z a r e t s k y ,  a n d  a l b a  (1978) 

is i n d i r e c t l y  r e l a t e d  t o  t h e  p r e d i c t i o n .  They examined t h e  CLEM 
Y 

b e h a v i o n r  of left- and r i g h t - h e m i s p h e r e  damaged p a t i e n t s  as well 

as a c o n t r o l  group of non-brain-damaged c h r o n i c  h o s p i t a l  

p a t i e n t s .  a set of ref1cti.a q u e s t i o n s  mas a d m i n i s t e r e d  and t h e  

CLEII b e h a v l o u r  of t h e  t h r e e  g r o u p s  compared. O m  would p z e d i c t  

r e d u c e d  t e d e n c y  t o  rightward CLEBs and t h e  r ight-damaged g n a ~ p  
I 

a  r educed  t e n d e n c y  t a  l e f t w a r d  CLEfls.  The results uere t h a t  t h e  

c o n t r o l  and  le f t -damaged  g r o a p s  showed a m c o n s i s t e n t  and 



s i g n i f i c a n t  pkefe rence  for l e f t - l o o k i n g  o v e r  r i g h t - l o o k i n g  m .  

The  r i gh t - aamaged  group showed n o  such p r e f e r e n c e ,  clear1 y 

d e ? o n s t r a t i n g  a reduced  f r e q u e n c y  of l e f t s a r d  C L E B ~ .  Besalts 
i 

wer!2 
not entirely s u ~ p o r t i r e  of t h e  p k e d i c t i o n ,  a s  t h e  left  

_. -... 
p r e f  r e n c e  of t h e  lef t -damaged g r o u p  was n o  greater t h a n  t h a t  55: - - -- a 

t h e  corttrsl groupr t h i s  may be attrihtable t o  t h e  low absolute 

f r e q u e n c y  of r i g b t u a r d  C L E B s  i n  t h e  c o n t r o l  group.  A reduce.d 
9 

r i g h t  in lef t-damaged p a t i e n t s  would best be 
- - - - - - - - - - - - - - - -  - - -  - 

-- - 
- -  -p - -  

-- - - - 

d e m o n s t r a t e d  &re tbe m b a s e l 6 e m  f r e q u e n c y  of right CLEfls is 

h i g h e r ,  

Overall, t h e  r e s u l t s  of these s t u d i e s  t e n d  t o  snpport t h e  

p r e d i c t e d  r e l a t i o n s h i p  between CLE# bebaviour  and l a t e r a l i z e d .  

1 p h y s i o l o g i c a l  indicators. H o u e ~ e r ,  more e v i d e n c e  is needed  to 

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

~ o s n i t i r e  D i f  f e r e n c e q  CLBR 

It is t h e  first p r e d i c t i o n ,  t h a t  of c o g n i t i v e  d i f f e r e n c e s  

associated w i t h  CLEH, which h a s  g e n e r a t e d  t h e  most r e s e a r c h .  

Before p r e s & t i n g  these d a t a ,  i t  is necessary t o - c l a r i f y  t h e  

type of evidence most relemnt to v a l i d a t i o n  of t h e  model. 

~ s s a n t i a l l y ,  t h e  problem r i t e  much of - the r e s e a r c h  v h i c h  

attempts to v a l i d a t e  tbe model l i e s  i n  t h e  d e f i n i t i o n  of t a s k  
- - - - -- -- - --pp - - pppp pp 

- 
%emisphe r i c i t y* .  By what c r i t e r i o n  shall a  task be c o n s i d e r e d  

t o  t a p  t h e  un ique  c o g n i t i v e  a b i l i t i e s  of o n e  hemisphere?  Most 

p o v e r f o l  a s  a v a l i d a t i n g  t e c h n i q u e  is t h e  d e m o n s t r a t i o n  t h a t  
4 



m i l a t e r a l  h e m i s p h e r i c  damage is associated with-armanco 

d e f i c i t  dn a task. Such a d e m o n s t r a t i o n  praridea r e l a t i v e l y  

unambiguoas e v i d e n c e  t h a t  t h e  taskdoes i n  f ac t  t a p  f u n c t i o n s  of  

the damaged hemisphere ,  A somewhat less p o w e r f u l  method is t o  

select task which t a p  b a n i s p h e + i c a l l y  localized f a n c t i o n s ,  

a l t h o u g h  t h e  t a s k  i tself  may n o t  h a v e h e n  n e n r o p s y c h o l o g i c a l l p  _ -  

v a l i d a t e d .  &n example of this i s ' t h e  c l a s s i f i c a t i o n  of a v i d e  - 
range of v e r b a l  l e a s u r e s  as m l e f t - h e m i s p h e r f c ~ .  Expe r imen ta l  

s t & ~ - a & q t ' h s e  tvo=-s&-~--of raZidation v i t l  +e-~ohsi&3r@ --P - - 

/- 

as u s e f u l  tests of t h e  model. 

Another  g r o u p  of s t u d i e s ,  which s e l y  on i n t a i t i v e  

r e l a t i o n s h i p s  between c e r t a i n  v a r i a b l e s  and  a c c e p t e d  hemisphe r i c  

f u n c t i o n s ,  w i l l  not b e  c o n s i d e r e d  a s  u s e f u l  t e s t s  of the 
'C 

predic t ion .  Examples of these are stndies+of CLEB and: imagery 

(Richardson.  1 9 7 7 , 1 9 7 8 ) ; Q o n a n a l y t i c  atte&fing" (s tam and 

Spanos,  1979) ; @wide c a t e g o r i z a t i o n m  (Huang and Byrne, 1978) ; 

A i n t e r n a l  focusa  (Meskin and S i n g e r ,  1974) ; academic  a p t i t u d e  

fUeiten and Etaugh, 1974) ;etc,,etc. Such r e s e a r c h  examines 

f u n c t i o n s  whose h e m i s p h e r i c  l o c a l i z a t i o n  is so uncertain as to 
- 

be of l i t t l e  use i n  e v a l u a t i n g  the ~odel. T h i s  criticism a l s o  

a p p l i e s  t o  a function which has b e e n . i a v e s t i g a t e d  v v e r a l  times 
9 

in CLEB s t a d i e s , a a t h e m a t i c a l  a b i l i t y .  Present  d a t a  would not 
- - - - - 

-P-p- - 

l o c a l i z e  this f u n c t i o n :  rather, an i n t e r a c t i o n  of both 

hemisphe res  c o n s i d e r e d  essential for n a t h e r a t i c a l  o p e r a t i o n s  

(D imnd  and  Beaumont, 1972; Spe r ry ,  1974) , 



B a r i n g  specified t h e  crite ia for r e l e v a n c e  of exper imenta l  f 
data, I w L l l  p r e s e n t  the evidence.  

One of t h e  earliest r e l e v a n t  s t u d i e s  is tha* of Bakan and 

Shot land (1969). who a d m i n i s t e r e d  the S t r o o p  colonr-word 

i n t e r f e r e n c e  test t o  left- and right-movers,  T h e y  found that 
' , 

right-.overs were' faster a t  r e a d i n g  words i n  the 

n o n - i n t e r f e r e n c e  c o n d i t i o n  (i.e. ' names of colours p r i n t e d  on a 

whi te  background) ,  Thus, it was shovn  that r i g h t - m o v e r s  are 

v o o l d  be predicted by  t h e  CLE8 b d e L  

T h i s  f i n d i n g  i s  suppor ted  b y  that of Ogle (1972), who 

u t i l i z e d  a test of oral and s i l e n t  r ead ing  s p e e d .  H e  found thyt 

r ight-movers r e a d  more qapidly  t h a n  l e f t -movers  i n  b o t h  -1 and 

s i l e n t  i o d e s .  

Crouch It97d) colpared left- and right!-mwers on a task - -- 

des igned t o  measure d i f f e r e n t i a l  responsiveness to verbal and 

facial caes, a series of cartoon f a c e s  acccmpanied by v e r b a l  A 

s t a t e i e n t s  were p r e s e n t e d  t o  subjects, who were asked  f o r  mood 

ratings of each face. S i n c e  many o o t h e  f a c e - s t a t e k t  
\ 

. c o m b i n a t i o n s  were incongruent, i t  was possible to assess the 
\i 

subject's p r e f e r e n c e  for f a c i a l  or verba l  cues. A s  t h e  r i g h t  

hemisphere has been ~ h o u n ~ t o  be s p e c i a l i z e d  f o r  face percep t ion  

r e s p o n s i v e  t o  facial cue&, r ight-movers to v e r b a l  cues. T h i s  was 



t h e  ihserred outcone, a f i n d i n g  wfiich s u p p o r t s  t h e  CLEH model, 
n 

Bakan (1971) found t h a t  left-movers report mare interest in 
T 4 

rusic  than i30 right-movers. T h i s  accords w e l l  w i th  t h e  , 

right-hemisphere specialization for music processing J \ l i  
* 

i n ,  6 Sbaakweiler, l966), and is c o n s i s t e n t  with t h e .  ClE8 
6 

- -  - - - - -  " 

model. - - 
# t 

Weiten and Etaughfl973) presented left- and cight-mo-rers ' 

w i t h  a concept identification task: subjec t s  were asked to f i n d  
- - -- -- - - - - - - - - - - - - - - - - - - -- - - - - - -- 

- - --- - - - - -  ___-_ -- ---pp 

an a d j e c t i v e  d e s c r i p t i v e  of four stimulus Pords.  The 

right-.overs were superior  a t  t h i s  verbal ( seaant ic )  prbcessing 
? 

task, again sopporting the CLE!!. model. . 
.. 

Tucker and Suib (1978) examined the relationship between 

CLEU and performance on t h e  WaIS. ~ h e i  were i n t e r e s t e d  in - 

r e l a t f  v ~ - r r o r ~ ~ c e  -- on t h e  - Verbal - -- and- - -  Performance - - sabacales, a 
- -  - - - 

measure o f t e n  used for diagnosis of left versns  r i g h t  hemisphere 

daaage{kFie ,  1975). The right-mowers showed a r e l a t i r e  

super ior i ty  on t h e  Verbal tests, the l e f t - . o v e r s  a relatiwe 

Qgpsriorit? on the Performance tests, a finding which supports 

t h e  ~ t ' h  model, r% 

The experimental findings-presented to this point have been 

aniformLy supportive of the CLEU l a t e r a l i t y  model.  A group of 

- - - - - - - - - 

D e l i t t  end averill (3976) used the rod-and-frame test to 

compare lett- and right-movers. Thie test measotes f i e l d  I 

/'-- 
independence, the a b i l i t y  to aake accurate j n d g e i e n t s  -2"'" 

1. 
- - - - - - -  - - * 



- 
7 

I 

i g n o r i n g  c o n t e x t d a l  cues..'~ weakness i n  f i e l d m p e n d e n c e  bas 
- 5 

t 

been associated with left Bemisphere damage (Cohen, Berent,  and 
% 

Silverman,  1373; Bnsso : one would pred '  t that  ' Y 
right-.overs s o u l a  be more f i e l d - h e p e n d e n t .  Yo. such difference i 
was loend, t h u s  no support i s  provided for t h e  CLB?! model. - - - A - a - - A -- - i - -  &,. 

i 
3 

s i m i i a r l y ,  ldffian and Kagan ( 1971) a d m i n i s t e r &  s e v e r a l  % 

$ 

a measures of f i e l d  dependence, i n c l u d i n g  t h e  tod-and-frame and 8 1 
4 

and field independence,  a g a i n  offeri$g no s u p p o r t  f o r  the CLEH 

model, 

Croghan (1975) ed s e v e r a l  d i f ferent  f u n c t i o n s  using 
, 

t h e  Reference K i t  f o r  l$og-q&tive F a c t o r s  (French, l951).  This Ut 
7 

prov ides  paper -and-pewi l  measares for a nauber of c o g n i t i v e  
- 

- - - - -  

abXEtf es. CriGjh* fauna nore Ia -5EonsLfp  between-CLEn and  6% 

~ l e z & ~  of Closarc (which is e q u i v a l e n t  t o  f i e l d  

in lependence) .  There was also no r e l a t i o & b i p  between CLBU and 

several spatial factors, as spatial a b i l i t y  h a s  bekn shoun t o  be 
, 

a  r5ght-hemisphere f u n c t i o n  (Uilner, 1971) , t h i s  r e s u l t  does n o t  
% M 

'4 s u p p o r t  the CLEH madel. f i n a l l y ,  there was no r e l a t i o n s h i p  
r- 

between CLEM and several verbal factors. &gain,  this r e s a l t  does 
-% 

L 

n o t  suqdort  tLe CLEB model. 

33scock (1977) found no  iUffereneis between left- and 

right-movers on ' a vocabulary test. ! ?Bi le  t h f  s may ~ef lgct  
r; 

general intelligence, it is not obv ious  t h a t  it s p e c i f i c a l l y  : 



whether  a clear prediction c o u l d  be made. H e  a d m i n i s t e r e d  a 
t 

I neasare of spatial ability and a g a i n  fonna no - d i f f e r e n c e s .  A s  
k 

s ,J 

n o t e d  above, t h e  processing of s r e l a t i o n s  is l a t e r a l i z e d  , 
d r 

>o t h e  r i g h t  hemisphere:  t h e  is no t  suppor t ed .  fieb 

also administered a g u e s t i o n n a l r e  t o  assess subjects' . ~ e p o r t e d  --+&- 

strategy, also, the a s s o c i a t i o n  of iaag*qal  t h i n k i n g  with right 

hemisphe re  f u n c t i o n ,  while i n t u i t i v e l y  appealing, is n o t  backed 
P 

up by n e o r o p s y c h o ~ o g i c a l  r e s d r c h .  The r e l e v a n c e  of ' t h i s  ' d  f i n  
P 

t o  t h e  CLEM model is d o u b t f u l ,  . 

F i s c h e r  (1976) compared l e f t -  and  r i g h t - r o v e r s  on the 'FA/P i 

- ratiom, This is a measore ofheaiapheric i ty  proposed by Bogen 

et. al.  (1972). It compares pe r fo rmance  on t h e  S t r e e t  Gestalt 
-r 

er 
Test- (a r i g h t  hemispbe& measure 4 p e r c e p t u a l  c lo  r' 
discassea below) With per formdnce  op t h e  S i m i l a r i t i e s  sobtest  o f  

the UAIS (a "left hen'ispheric m a s o r e  of v e r b a l  a b i l i t y ) ,  P i s c h e r  

found no d i f f e r e n c e  between t h  qLEE g;oaps, a  r e s u l t  which is e, 
inconsistent with the nodel being tested h e r e .  t 

F i n a l l y ,  Ehrlichman (1972) examined t h e  r e l a t i o n s h i p  

i/ - 
l i k e l y  t o  be a s s o c i a t e d  w i t h  CLEE. These  i n c l u d e d  tests o f  

p e ~ e p ~ t u a l  closnre, f l e - i b i l i t y  of c l o s n r e  i a s  noted above,-this - 



c o r r e s p o n d s  t o  * f i e l d  i ndependencem)  , and v o c a b u l a r y ,  1 .  

U n f o r t u n a t e l y ,  E hrlichaanls s e t h d  o f  data a n a l y s i s  is snch  a s  

t o F r e n d e r  h i s  r e s u l t s  i r r e l e v a n t  to  this inquiry. T h i s  s t u a y  

will be discussed i n  d e t a i l  below. 

Prom these s t u d i e s  one  l a y  &aw certain c o n c l u s i o n s  a b o u t  % *  

- 
t h e  r e l a t i o n s h i p  between C L l l  and l i t e r a l i z e d  c o g n i t i v e  * 

f u n c t i o n s :  1)  The evidence t e n d s  to s u p p o r t  t h e  p r e d i c t e d  

processing. It mast  be stressed t h a t  the p r e d i c t i o n  w a s  t h a t  

t h e r e  would be same d i f f e r e n c e  between lef t -  and  r igh t -movers  i n  

their performance of w l a t e r a l i z e d - f u n c t i o n "  tasks, not t h a t  they 

would perform d i f f e r e n t l y  o n  all s n c h  t a s k s ,  A negative r e s u l t  

with " C o g n i t i v e  Factors" r e a s u r e s  does n o t  i n v a i i d a t e  p o s i t i v e  

results w i t h  measures of r e a d i n g  -speed, r e r b a l  cue preference,  

VerballVAIS performance, a n d  c o n c e p t  i d e n t i f i c a t i o n .  Most 

f o r m a t i v e  ;opld be r e p l i c a t i o n s  of' these results, us ing  the 

d re measures .  F om %he p r e s e n t  data, one must c o n c l u d e  t h a t  
5 -  

B8 b e h a v i o a s  relates to verbal  p r o c e s s i n g  i n  t h e  predicted 

aanne'r. 2) Another l e f t - b e m i s p h e r i c  f u n c t i o n ,  f i e l d  B 
, 

i ndependence ,  does not  relate to CLEB as p r e d i c t e d .  The e v i d e n c e  

is uniformly negative and clearly d o e s  not s n p p o r t  t h e  model. 

3kThs- r f + t h e ~ i ~ ~ W t M - + r - p f o - s i - f l ~ - d - - - -  . . 
a n d e s - w a z m s  +a be reflected in ~ ~ ~ f t - m o s e r s ~  greater 

a 

musical  i n t e r e s t  a n d  p r e f e r e n c e  fo r  f a c i a l  cues. While t h e  

evidence is s c a n t y ,  - i t  does tend to s u p p o r t  - - t h e +  CLEM model. 4) 



P r o c e s s i n g '  of s p a t i a l  r e l a t i o n s ,  a right h e m i s p h e r i c  f n n c t i o n ,  

does n o t  relate to CLEM i n  t h e  p r e d i c t e d  way. 5) The r i g h t  
f 

h e e i s p h e r i c  aperceptnal c l o s u r e m  a b i l i t y  seeas not t o  have the 

predicteq r e l a t i o n s h i p  to CLEM. This Jast c o n c l u s i o n  w i l l  b e  

c r i t i c a l l y  e v a l u a t e d ,  

It i s  notable t h a t  t h e  bulk of t h e  research r e l a t i n g  left 
$ 

h e r i s p h e r i c  f u n c t i o n s  t o  CLEH is  s a p p o r t i v e  of t h e  model, while 

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  do  n o t  - show t h e  -- ' p r e d i c t e d  
- 

- 
- 

- 

e l a t i o n s h i p .  The  present will re-examine t h e  r e l a t i o n s h i p  t 

between CLEff and  r i g h t  he re f u n c t i o n .  

The RJgt& Hemisphere !lode1 - 
7 

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

f nncf ians  share a h o l h  tic, gestal9-oriented c h a r a c t e r ,  T h i s  

leads a u t h o r s  such as L e v i - A g r e s t i  and  S p e r r y  (1968). Bogen 

(1 969) , and  Hebes . (197 I ) ,  t o  propose t h a t  t h e  u n i q u e n e s s  of 

r i g h t  heaisphere f n n c t i o n  lies . i n  t h e  s y n t h e s i s  of complex 

p e r c e p t u a ~ / c o g n i t i v e  gertalts. It is this s y n t h e t i c  f n n c t i o n  

which u n d e r l i e s  the v a r i o u s  abilities a s s o c i a t e d  wi th  the r i g h t  

hemisphere:  " s p a t i a l  perceptions requires the synthesis of 

s p a t i a l l y  isolated objects i n t o  a c o g n i t i v e  s t r u c t u r e ,  with 

- 

- -expha s i ; s a n ~ ~ a ~ ~ n ~ p s - b e ~ ~ + s ; - a ~ c - ~ - - - - - - -  

- 

i n t o  a c o g n i t i v e  s t r u c t u r e ,  with. emphasis on the r e l a t i o n s h i p s  

between t o n e s ;  etc. ,etcl One would a l s o  assume t h a t  the right 
/' 



h e m i s p h e r e  is specifically i n r u l  t h e  u t i l i z a t i o n  of 

gestalts, i.e. t r a n s f o r m a t i o n s  of p a t  tern 
> ' 

i n f o r m a t i o n ,  G e n e r a l l y ,  p e r c e p t u a l  o r  c o g n i t i v e  processes i n  

which pattern and  elations ship are w i l l  i n v o l v e  t h e  

r i g h t  h e m i s p h e r e .  It mast be n o t e d  t h a t  l i n g u i s t i c  processes a r e  

e x c e p t e d  from this: as 

f u n c t i o n  a c c o m p a n i e s  a 

aa terial. 

- - tjsiingPthZs &&el, 

Nebes (1974) p o i n t s  o u t ,  t h e  - s y n t h e t i c  

basic r i g h t  h e m i s p h e r e  focus on n o n v e r b a l  

- - - -  - - 

ve can select a n  optimal m e a s u r e  of 
. 

r i g h t - h e m i s p h e r i c  p t o c e s s i n g  for t h i s  s t u d y .  R e s t ,  it s h o u l d  be - 
I 

n o n v e r b a l ,  so t h a t  i t  d a e s  n o t  i n v o l v e  l e f t  h e a i s p h e r e  

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

s p e c i a l i z a t i o n  for s y n t h e s i s  a n d  o t i l i o a ~ i o n  of g e s t a l t s  

{ g e s t a l t  processJsg). Third, it shoald n o t  r e l y  on l o w - l e v e l  
- 

f u n c t i o n s  which are n e i t h e r  perceptual n o r  c o g n i t i v e  (e.g. motor  

s k i l l s ) .  A fourth c o n s i d e r a t i o n  is its d e g r e e  o f  s e n s i t i v i t y  to 

i n d i v i d u a l  d i f f e r e n c e s .  T h e  a b i l i t y  difference bet reen left- and  
/ 

r i g h t - m o v e r s  i s  u n f i k a l y  t o  be large,  p a r t i c u l a r l y  i n  a h i g h l y  

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

s u f f i c i e n t  number a n d  d i f f i c u l t y  of items t o  d e t e c t  t h e s e  small 



A similar search for t h e  o p t i s a l  r i g h t  hemisph=r i c  measure,  

is  c a r r i e d  o a t  by Boge~,DeZure,Tenhoutenl  and marsh f 1972). Ther - 
k 

refer to  it as a measare of u a p p o s i t i o n a l i t p n  (right hemisphere- 
5 

* p r o c e s s )  : V o  represent a p p o s ~ b n a l i t y ,  we require a t e s t  as 
-" 

non-verba l  as possible i n  b o t h  p r e s e n t a t i o n  and r e s p o n s e ,  and - 
s 

which p a t s  a p r e u a m  on t h e  tight hemisphere's ability to i n f e r .  

a spatial whole from s e v e r a l  p a r t s n f p , 5 3 ) ,  T h e y  select the 
- 

S t r e e t  -*It CoipPetkan Test I S t r e e t ,  793 q , a -measure of t h e  - 

parcepttial/cognitise a b i l i t y  known a s  mpercep61 c l o s u r e m  or 

"gestalt p e r c e p t i o n w  (French,  1951) , T h i s  i s  t h e  a b i l i t y  t o  B 

s y n t h e s i z e  a c o m p l e t e  f i g u r a l  e n t 5 t y  from l i m i t e d  p e r c e p t u a l  

information, t o  nclosen gaps i n  c o n f i g u r a t i o n s ,  The stimuli of 

the Street test are f r agnemted  drawings of o b j e c t s :  t h e  s u b j e c t  
- 

must i d e n t i f y  t h e  r e p r e s e n t e d  o b j e c t .  I n  o r d e r  t o  p e r c e i v e  this 

object, he  must s y n t h e s i z e  the i s o l a t e d  e l e m e n t s  of t h e  drawing 

i n t o  a c o a p l e t e  p e r c e p t u a l  s t r u c t u x e ,  

It is n.ot s u r p r i s i n g  t h a t  Bogen select& t h i s  ability as 

t h e  i n d e x  o f  right hemisphe re  f u n c t i o n :  t h e  t h e o r e t i c a l  

r e l a t i o n ' s h i p  'is s t r i k i n g ,  P n r t h e r a o r e ,  there is ample e v i d e n c e  

that the perceptual closure a b i l i t y  is a ,  r i g h t  hemisphere  \ 
f u n c t i o n .  De3enzi  and S p i n n l e r  (1 966) found t h a t  p a t i e n t s  wi th  

*- -- - - - - -- -- 
pp - - 

n n i i a t e r a l  right hemisphe re  damage V e r e  i m p a i r e d  on t h e  Street L 

tes t  relat ive  t o  a lef t -  damaged group of p a t i e n t s .  L a n s d e l l  
C I 

( 1 970) f a c t o r - a n a l y z e d  t h e  per formance  of a n i l a  t e r a l l p  b r a i n  



daaaged g a t i e n t s  on t h e  IlELIS p e r f o r a a n c e  g n b t e s t s  and  on a 

c l o s u r e  test, A clospre f a c t o r  e a e r g e d  a S  the a o s t  r e l i a b l e  

i n d i c a t o r  of r i g h t  hemisphe re  danage ,  Zansdell s u g g e s t e d  t h a t  

n w i t l t  t h e  f a c t o r  fo r  map be as p r e d i c t a b l e  . 
- 

as with t h e  verbal *f1967) tested 

d n i l a t e r a l l y  b r a i n  

i nco8p le t eXy  or p a r t i - a l l y  drawn o_bjects  and lettersR - which - - -  - - 

require c l o s u r e  to be i d e n t i f i e d .  She found t h a t  t h e  right 

henisphore  dasaged  g r o u p  was i m p a i r e d  r e l a t i r 4  t o  the l e f t  1 
damaged-group,  who hgr fo rmed  like a  normal  c o n t r o l  group.  

R e s u l t s  d e m o n s t r a t i n g  an impai rment  of closure a b i l i t y  from 

r i g h t  hemisphe re  damage h a r e  also been r e p o r t e d  by E t t l i n g e t  

f 1 960) a n d  Hewcumbe ( 1969). 

The Street Gestalt Test - 
Although Bogen1s c h o i c e  of t h e  p e r c e p t u a l  c l o s u r e  a b i l i t y  . 

as i n d i c a t i v e  of r i g h t  hemisphe re  f u n c t i o n  i s  t h e o r e t i c a l l y  and I 
e m p i r i c a l l y  s u p p o r t e d ,  t h e  Street test itself is prob lema t id .  

The test consists of- twe lve  f r agmen ted  d r a w i n g s  of v a r i o u s  I 
people a n d  objects, each of which i s  t o  b e  v e r b a l l y  i d e n t i f i e d  

a d e q n a t e  number of s t i m u l i .  A s  Bogen et. a l ,  (1972) lpo in t  '' 

a 
o ~ t : ~ T b i s  is a serious difficulty a n d  prbbablg t h e  p r i n c i p a l  - 1 



0 \ 
least) t h e  number of items is c l e a r l y  reqn iredn(p .57) .  T b i s  is 

likely t o  reduce the r e l i a b i l i t y  s i t i v i t y  of . t h e  test. . b- 
+ 1 

Sach a loss of s e n s i t i v i t y  is e s p e c i a l l y  problematic  for the  

present attempt to d e t e c t  s a d 1  d i f f e r e n c e s  i n  c o g n i t i v e  

ability. Second, it relies on a verbal identification response. 

While t h e  verbalization demand is a modest one, i t  re~ains 

p o s s i b l e  t h a t  such  a left  gemisphere involvement r i l l  reduce t h e  

tes t 's  sensitivity - - t o  r i g h t  h e ~ i s p h e r e  p r o c e s s e s +  11 tfiir-8- - 

- 
7 

i, d i f f i c n X t y  i s  t h a t  n o  measure of response-time i s  possible. a 

subject i s  p e r ~ i t t e d  to respond a s  f requent ly  a s  des i red  y i t h i n  
f 

the time l i m i t .  For d i f f i c u l t  items rhicb are n o t  i g s b i i . e d  i n  

t h e  time l i m i t ,  one map a r b i t r a r i l y  a s s i g n  a l o n g  response-time. 

This-'will add nothing. t o  t h e  accuracy dataztbe more misses, t h e  

longer o n e ' s  -nreaponse-timefl d l 2 -  be .  - One may udzilize the time ' 

t o  f i r s t  ( i n c o r r e c t )  response: i n  a paradigm w h i c h  encourages 

gneksing,  t h i s  i s  o n l i k e l i  t g i i e l d  u s e f u l  i n f  orration. P i n a l l y ,  

o n e  m a y  u s e  correct trials on1p:th is  w i l l  t end  to erclode 

difficult item from the r e s p o n s e - t i m e  score o f  lou-accuracy 

s u b j e c t s ,  thus a r t i f k i a l l y  i n f l a t i n g  the response times of 

highly accurate  subjects. Hone of t h e s e  methods will provide a - 
useful measure od response time. 

f e a s - o f % ~ - & k f f f - c ~ F  w i t h t h e  Street ~estalt tes t  bas 

Thurstone (1984) prepared an expanded form of the test (27 

items) using a d d i t i o n a l  m a t e t i a l  from Street. Bore recently, t h e  



P i g a r e  Complet ion T e s t  u a s  i n c l u d e d  i n  t h e  K i t  of Refe rence  

P e s t s  for Cognitive F a c t o r s  (Hoffman, G u i l f o r d ,  Hoepfnes,  and  

Doherty, 1968) . It is a paper -and-penc i l  v e r s i o n  of the S t r e e t  
t 

test composed of 40 r e p r e s e n t a t i o n s  of * e n t i r e l y  new and  more 

comaon o b  jectsm [p. 9 )  . _The,.se tests  overcome the main weakness of 
I 

t h e  S t r e e t , i t s  small number o f  s t i m u l i ,  but d o  n o t  a d d r e s s  t h e  

p r e l e m  of the v e r b a l  r e s p o n s e  n o r  p r o v i d e  a r e sponse - t ime  
- - - - -  - - - - - - - - - - - - --- -- 

measnte.  

A s  n o t e d  above,  & t h e r e  are two s t u d i e s  which have 
Q .  

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

c l o s n r e  a b i l i t y :  F i s c h e r  (1975) and  Ehrl ichman (1972) . P i s c h e r  
a 

n t i l f  zed t h e  o r i g i n a l  S t r e e t  test, with t h e  m e t h o d o l o g i c a l  

weaknesses d i s c u s s e d  above. It is h e r e  s u g g e s t e d  that these 

ueaknesses ( p a r t i c u l a r l y  the s m a l l  number of s t i m u l i )  'map 

a c c o u n t  f o r  the L g a t i v e  resalts of his s t n d y .  Ehrl ichman used  
J' 

t h e  c l o s n r e  test  o f  t h e  R e f e r e n c e  K i t  f o r  C o g n i t i v e  F a c t o r s .  H i s  

finding seews bore reliable t h a n  t h a t  of F i s c h e r ,  as t h i s  

closure test  includes a s a f f i c i e n - t  number o f  s t i a u l i  and t h u s  

overcomes the main weakness  of the S t r e e t .  However, the 

Bht l ichman stndy s u f f e r s  from a serious Peakne,ss i n  its method 

o f  a a t a  a n a l y s i s  which b r i n g s  into q u e s t i o n  i t s  c o n c l u s i o n s .  
- - - - - - - - - - ---- -- - - - pp pp - pLp ppp- 

B h r l i c h i a o  sought t o  discover the r e l a t i o n s h i p  betoeen CLEfl 

and  pe r fo rmance  on a set of s i x  c o g n i t i v e  abil i t ies measures 
L 

( i n c l u d i n g  the c l o s u r e  test). I n  o r d e r  t o  d o  this, he  
- 

* i p s a t i z e d n  t h e  d a t a : * c u g n i t i v e  a b i l i t i e s  scores c o n v e r t e d  



t o  i p s a t i v e  scores b b 
1 

for e a c h  test, second  

first t r a n s f o r m i n g  raw d a t a  t o  z - s c o r e s  

o b t a i n i n g  a mean &score f o r  each s u b j e c t  

(across tests) znd t h i r d  subtracting this mean 2-score from e a c h  

of -tbe s.ub ject* s z-scores (one for e a c h  test) * {p. l Q 9 ) .  I n  o t h e r  

words, a snb3ectfs score on one test is a d j u s t e d  according t o  

h i s  mean score across a l l  t h e  tests. T h i s  was done becaase "the  

r a i n  c o n c e r n  is uith patterns of scores w i t h i n  s u b j e c t s  rather 

t h a n  pe r fo rmance  differences between s a b j e c t s n ,  B subject's 
- - - - - - - - - - - - - - - 

- - - - - - - - 
- -- 

- - 
- - - -  

- -  - 

score f o r  a + p a r t i c u l a r  test  is no& d e f i n e d  r e l a t i v e  t o  h i s  o t h e r  
C 

test scoses: t h e  r e s u l t  is t h a t  his r au - sco re  s t a n d i n g  on a test 

{ r e l a t i v e  t o  t h e  sample) nay be c o n s i d e r a b l y  d i f f e r e n t  f rum his 

i p s a t i v e - s c o r e  standing on that test. T h i s  latter p o i n t  should 

be. k e p t  i n  mind when e r a m i n i n g  Ehrlichmanfs a n a l y s i s .  Having 

ipsatized the c o g a i t i v e  scares, he p r o c e e d s  to correlate these 

w i t h  CLE8 d i r e c t i o n  s c o r e s .  Bow r a y  one i n t e r p r e t  the r e s u l t i n g  
a' n 

c o r r e l a t i o n  beeween i p s a t i z e d  p e r c e p t u a l  c l o s u r e  scores and CLEH 

a i r e c t i o n ?  It is n o t  s i k p l y  a c o r r e l a t i o n  bet .veen  CLEM and  

closure p e r f o r r a n c e .  Ba the r ,  it is a c o r r e l a t i o n  betueeh  CLBH 

and c l o s u r e  s c o r e s  expressed r e l a t i v e  t o  a n o r m a t i v e  b a s e l i n e  

d e f i n e d  by t h e  set of c ~ ~ n i t i v e ~ r e a s a r e s .  I n  d e c i d i n g  whether 

t h i s  is a c o r r e l a t i o n  of interest, m e  must c o n s i d e r  the n a t u r e  

*f t lres-wqnktive - t e a s a r ~ ~ ~ t k e c ~ u n r t e s t - a  -g-c---- 

- d i f f e m 4 w & p E e a 4 t G e - -  
/ 

of ipsat$ve scores, t h u s  a d5fferent correlation u i t h  CLEM. Is a 

mean ing fu l  b a s e l i n e  - defined by t b e s e  measures, s u c h  t h a t  c l o s u r e  



3 

pe r fo rmance  shou ld  b e  c o n s i d e r e d  r e l a t i v e  t o  it? They were 

chosen  by Ehrl ichman as a group  of * v e r b a l  a n d  s p a t i a l  c o g n i t i v e  

a b i l i t i e s  tests.. . v h i c h  may be  r e l a t e d  ' t o  h e a i s p h e r i c  

f u n c t i o n i n g ~ .  The tests are:Embeaded F i g u r e s  (i. e. f i e l d  

independence) : G e s t a l t  C l o s u r e  (perceptual 
i 

closare);vocabulary:Card R o t a t i o n  (*the a b i l i t y  t o  perceive 

, s p a t i a l  p a k e r n s  or t o  maintain o r i e n t a t i o n  w i t h  respect t o  

o b j e c t s  - - -- i n  spacen)-; - Necessary  - - - - -  - lgr i tbmetic  ( n u r e r i c a l  a n d  g e n e r a l -  - - - - 
- - -  --- - - - 

r e a s o n i n g  ability) ;and L i n e  E s t i m a t i o n  ( a b i l i t y  t o  compare l i n e  

l e n g t h s ) .  according t o  t h e  p r e v i o u s  d f s c u s s i o n ,  one  would assume 

the f irst  to  be l e f t - h e a i s p h e r k ,  t h e  second t o  be 

r i g l t - h e m i s p h e r i c ,  t h e  t h i r d  t o  be  p o s s i b l y  lei  t -hemisphe r i c*  

t h e  f o u r t h  t o  be r i g h t - h e m i s p h e r i c ,  and t h e  r e m a i n i n g  two to be 

of d o a b t f  nl -relevance ta hemispheric f n n c t i o a .  I n  o t h e r  s o r d s ,  - 

t h e s e  are a h e t e r o g e n e o u s  g roup  of ~ e & u r e s ~  which d e f i n e  a - 

n o ~ a a t i v e  baseline of a o a b t f u l  ~eaning. Essentially, t h e  i s s u e  

is e h e t b e r  it is mean ing fu l  t o  a d j u s t  a s a b . j e c t * s  r e l a t i v e  

s t a e d i n g  on a a e a s n r e  of p e r c e p t a a l  c l o s u r e  ability accordiag t o  
9 

his mean p e r f o r m a w e  qn a h e t e r o g e n e o n e  g r o u p  of c o g n i t i v e  

measures.  It seems r e a s o n a b l e  t o  c o n c l n d e  t h a t  i t  is  not .  

, T h e r e f o r e ,  t h e  r e p o r t e d  c o r r e l a t i o n  between CLER and " c l o s u r e  

- -  - 

- - - - p e r f ~ r a r a a c e * - ~ a n d - - E ~ l - i ~ r a ~ ~ ~ - c ~ ~ ~ ~ ~ s ~ ~ ~ - t - + a t ~ l ~  . 
V 

c o g n i t i v e  measnres r )  is h e r e  c o n s i d e r e d  to be so ambiguous as to 

be u n i n t e r p r e t a b l e ,  and  t o  shed no l i g h t  on t h e  qsesent  i n q u i r y .  A 

5 
28 



It is tbns asserted that t h e  r e l a t i o n s h i p  between CLEH 

d i r e c t i o n  and ability h a s  yet to be 

a d e q u a t e l y  i s  here proposed t o  a d a i n i s t e r  t 

expanded form of the Street G e s t a l t  Test p u b l i s h e d  b y  Thurs tone  

( 1  9 4 9 ) ,  which  includes more t h a n  d o u b l e  t h e  number of s t i m u l i .  L. 

T h i s  expan i ld  set of s t imal i  will b e  used h t h  e s s e n t i a l l y  t h e  
A .  

same test procedure a s  the original S t r e e t  Gestalt. A proper - 
I* 

test of t h e  hypothesized a s s o c i a t i o n  between CLEM i i i r e c t i o n  and 
- 

- --  - 

percepGal closafis a 5 i I Z t F  uill i 5 0 i t d e e d .  - - - -  - 
- - - p p  

perceptual O r q a n i z a  tion Test, 

In addition to t h e  Street Gestalt, a second  measure of 
- 

r i g h t - h e m 2 s p h e r i c  a b i l i t y  w i l l  be a t i l i z e d .  

The P e r c e p t u a l  and Cott, 1978) has 

been proposed b j  its, i o t h o r s  4s a Teasure of right- h e i i s p h e r i c  - 

" a p p o s i t i o n a l w  process. Intended for nearop ychological use ,  i t  7 
is designed so t h a t  it ~focases on a specific area o f  c o g n i t i v e  

% 

impairment ;  t h a t  is, t h e  area of perceptual o r g a n i z a t i o n  of 

v i sua l  s t i m n l i ~ ( p .  157). An examination of the s t i m u l u s  material 

and t a s k  demands reveals t h a t  our d e f i n i t i o n  o f  r i d h t  hemisphere  
_e 

I 

process (athe s y n t , h e s i s  and  utilization of g e s t a l t s m )  i s  q u i t e  

a p p r o p r i a t e  to t h i s  test. 
-- - - pL ~ 

The Perceptual Organization T e s t  (P,.O.T.) t akes  as its * 
s tar t ing  point a set of n i n e  mrealistic drawings i n  black  and 

white of well-defined and  easily recognized ob jectsn. Tpese 
T. 



* ., 
original p i c t u r e s  are then subject to  s y s t e m t i c  d i s t o r t i o n  ii 4 f 

7 

three series 05 s t i m u l u s  p i c t u r e s .  Stimulus pictures are i 

p r e s e n t e d  on cards ,  with  n i n e  cards in each series. The s u b j e c t  
1 

is r e q u i r e d  to match each stimulus card t o  t h e  o r i g i n a l  p i c t u r e  .I/ 
from which it mas d e r i v e d  ( p l a c i n g  t h e  s t i m u l u s  card b e s i d e  t h e  2 

appropriate p i c t n r e )  . 

o b l i t e r a t e d , ,  .Succes's i n  aatchf ng t h i s  series with o r i g i n a l  

p i c t n r e s  aspends on  t h e  s n b j e c t 9 8  a b i l i t y  t o  i d e n t i f y  objects on 

t h e  b a s i s  of the essential  properties of the 

g e s t a l t *  (p, 158-159). Series 2 reduces the p i c t n s e  to 

d i s c o n t i n u o u s  lines and dashes which suggest f o r m e a g a i n  v i t h o u t  
'3 

- - -  ~ h a i l i n g  or d e t a i l :  "Two opposife  processes must ~ o r ~  in c o n c e r t  

i n  o r d e r  t o  sncceeb. in t h i s  task-  b r e a k i n g  down the  o r i g i n a l  

p i c t u r e s  id to  t h e i r  component parts and  i n t e g r a t i n g  t h e  

f r agmen ted  details of t h e  s e r i e s " ( p , t 5 9 ) .  Series 3 r e d n c e s  t h e  ' 

I 

p i c t u r e  t o  dotted o u t l i n e s :  "the d o t s  p r e s e r v e  t h e  o v e r a l l  

gest-t of t h e  o r i g i n a l  pictures.., Host people are able t o  

i d e n t i f y  the objekts t h r o u g h  the process of  closure^ (p. 159) . 
These d e s c r i p t i o n s  portray a task which reqpires t h e - s y n t h e s i s  

of p e r c e p t u a l  g e s t a l t s  fro8 fragmented r e p r e s e n t a t i o n s  and  t h e  

u t i l i z a t i o n  of gestalt p r o p e r t i e s  i n  matching stimkl~s pictures 

to t h e  originals. 



Pe may eval-the P,O.T, a s  a measure of r i g h t  hemisphere 

. C X a b i l i  y w i t h  r e s p e c t  o the c r i t e r i a  s p e c i f i e d  earlier. F i r s t ,  

i t  d o e s  not rely on a verbal s t i m u l u s  or response. Second, i t  

t a p s  t h e  r i g h t  hemisphere spec ia l i za t ion  f o r  synthesis and 

u t i l i z a t i o n  of g e s t a l t s .  -'Third, it does n o t  depend on 
- - -  - -  - - - d 

non-cogni t ive  skills. Fourth, it appears  aheqnate ly  s e n s i t i v e :  
$ 

- ueaknesses' of t h e  Street test: it uses a nonverbal  response ,  

i n c l u d e s  suff icient stimuli, and permi t s  a response-t ime 

measure. 

I t  i s  suggested that t h e  methodological  s u p e r i o r i t y  o f  t h e  

P.0.f. will render it.8ore seos'Stive t o  individdal d i f f e r e n c e s  

Gestalt, However, the P.O.T. has yet . t o  be invest igated  

n a o r o p a y c h o l o g i c a l l y ,  thus ds inferior to t h e  S t r e e t  Gestalt 
t r', 

test i n  its e a p i r i c a l  v a l i d  

These two t e s t s ,  advantages  and 
0 

a i sadrantages ,  w i l l  b e  used to i n v e s t i g a t e  t h e  r e l a t i o n s h i p  

between CLEH d i d i o n  and r ight -bemispher i c  cogn i t ive  a b i l i t y .  

It is preai,cted that: ' 1) Left-movers w i l l  respond more 
- - - - - - - - - - - - - - - - - -- 

accurately or more quickly than r i g h t  movers on the P.O.T. 2) 

Left-movers w i l l  respond more acqurately t h a n  r ight -rovers  on 
* 

--- t h e  Street Gestalt Test, 3) There w i l l  be a moderate c o r r e l a t i o n  
J 

-- - between ~ h e - S t r e &  Sestalt -atnd PereeptiaS Orgarr&satiaa-teststas - - 



- u a .  

'./.-- 
both tap t h e  r ight-hemispheric g e s t a l t  processlag funct ion.  

In addition to the* main predic t ions ,  there will be a 
rC 

secondary i n v e s t i g a t i o n  of' two v a r i a b l e s  which have 'been related 
' a 

ag '-"-.- , - 
to  'hemispheric funct ioning:  sei d h a n h d n e s s .  s e e h a s  been 

f onnd to a f f e c t  measures of pxeference ,  a l though t h e  A f 

- apphars t o  be t h a t  femqles are weaker i n  right-h&ispheric 

f u n c t i o n  i n  feaales (Flitelson, 1977) . Anotherf p l e r a n  t variable 
1 : 

is bandedhoss. sofk by lebes (1971.1972) aha Levy (1969) 
/ 

B * ' i -nd i ca - s  t .hat  l e f t -%anders  are less proficient at 

righ&hemispheric t a s k s  t h a  r i g h t  handers .$ lgain,  t h i s  is 

. items on t h e  pre ferred  hand for w r i t i s t h r o w i n g ,  u s i n g  

scissors, dralringflsing a toothbrush, etc. (Bryden, 1976) . 



Subf ectg 

T h e  wbje&:h t h i s  study w e r e  onderqraduate Psychology  

students ~ h o  v o l  eered to participate i n  a Qtndy of 

a n a l y s i s ,  except where otherwise noted .  T h i s  l e f t  4 5  s u b j e c t s ,  

including 21 males and 24 females, 
--- - 

d Thg s u b j e c t  s a t  facing t h e  exper imenter  across a t a b l e .  A 
- - - - - -  - --- - - - - -  - - --- - 

p l a i n  wooden p a r t i t i o n  a k d o d  behind and t o  e i t h e r  s i d e  o i q h e  

exper imenter ,  so t h a t  the s u b j e c t ' s  visual f i e l d  i n c l u d e d  o n l y  
9 

t h e  exper imenter  and a homogeneons background. 

CXEU d i r e c t i o n  uas assessed with a set of 20 r e f l e c t i v e  
C 
a 

1 

questions f&ppeadFr A ) .  These w e r e  selected by Bakan, Coupland, 
4 

Glackman, and Pntnam (1975) so as to maximize s e n s i t i v i t y  t o  

i n d i v i d a a l  CLEE s t y l e  rather than t o  qtw2stion tyge. The subject 
* 

- - - - - - - ~ 4 ~ ~ t n 2 h t ~ e 1 ~ ~ u I h h g a ~ h h ~ f i ~ s f  --~-eneral.t.hn - 
The CLEEI mas the subject's ffrst e y e - ~ o v e a e n t ' a f t e r  the question 

{"left-more* or "right-more"). If no movement was. made, a 



p r o p e r l y  observed.  n o  score was r e c o r d e d  for t h a t  q u e s t i o n .  T h i s  

y i e l d e d  for  each s u b j e c t  a C L E l  ("Left-moving*) score, defined , 

as:   eft-aoves/i~eft-mares + Right-moves) x 100, 

Fo l lowing  t h i s ,  t h e  p e r c e p t u a l  tests were a i l m i n i s t e r e d  in 

one of two o r d e r s .  Orde r  1 had t h e  Street Gestalt test preceding 

the P.0.T. ;" Order 2 h a d  t h e  inverse. There were 22 s u b j e c t s  i n  
- - 

+ 
Order I (10 &male, 12 febale) and  23  s u b j e c t s  i n  Order  2 (11 

male, 12 female). I 

- - 

- I:nst:rncti-fer-tie - w e e  G e & a X t  tes* ue- E!! - Ui-U now ---- 

present a series of cards. Each card shows a black-and-white  
- i 

v' 

drawing of samething: t h e  drawings are broken  up, so t h a t  they 

are d i f f i c u l t  to i d e n t i f y .  I w i l l  shou e a c h  card and would life' 

yon t o  i d e n t i f y  it." The subject uas alloved a maxima. of 30 

seconds t o  re spond  t o  each s t i m u l u s  card, H e  was p e r m i t t e d  to 

guess as often as d e s i r e d ,  u n t i l  t h 6  corf&ot a n s u e t  uss g i v e n  o r  

the ti- l i a i t  expired. 

For t h e  P.D.T., the i r k t r u c t i o n s  were: aBefore yon i s  a 

series of ziine p i e a r e s :  below each o f  these pictures is a b lank  . 

space .  Once. you have e r m i n e d  t h e  nine p i c t u r e s ,  I w i l l  give you 

a series of cards. Each card shows a d i s t o r t e d  version of one of 

t h e  p i c t u r e s .  Your task is.to m a t c h  each card to t h e  p i c t u r e  

which it  r e p r e s e n t s ,  by placing t h e  card in t h e  appropriate 

space .  When I say nreadym, _hold each c a r d  face down. Vhen Z say 

"go*, t u r n  it over a n d  p l a c e  it in the correct space .  I r i l l  

time how long it takes y4a t o  p l a c e  each card."  



- 

When t h e  subject f i n i s  
k -*-  

given  a handeaness qaestionnaire to f i l l  
io 

out. (Appendix D) . 



Order of Present a t i o n  -- 
T h e - i n i t i a l  a n a l y s i s  was t o  determine if the order  of the 

p e r c e p t n a l  tests a f f e c t e d  subjects1 performance. A Pearson's 

c o q l a t i o n  bet.ween Order and P. 0 .  T. Accuracy revealed no 
- - -- - - - - - - - -  - - - - - -  -- 

- -- 
-- 

s t a t i s t i c a l l y  significant effect (r=-. 10, p>. 10). I 

S i m i l a r l y , c o r r e l a t i o n s  between o r d e r  and street G e s t a l t  accuracy 

(r=. l3?p>, 10) and P.O.T.  r e s p a n s e - t i e  (r=-, 0 9 , p  >. 10) showed 

order of presentati'on t o  have n o  s i g n i f i c a n t  effect on 

perceptua l  performance. Theref ore subjects i n  the two order 

c o n d i t i o n s  were c o n s i d e r e d  t o g e t h e r  for a l l  subsequent  a n a l y s e s .  
- - -  

'-- e 

Distribution of CLEM 

The d i s t r i b u t i o n  o f  nleft-movingn in this sample, is 

p r e s e n t e d  i n  figure 1. A preponderance of left-movers i s  

e v i d e n t .  Defining a l e f t -mover  as one w i t h  rore left than ri @It 
e y e  wvements ,  and c o n v e r s e l y ,  t h e r e  are 24 left-rovers and 18 

right-movers  ( 3  subjects bad e q u a l  numbers of l e f t  and right eye 

r e l a t i v e l y  greater number of left- than rigbt-movers were found -- -+- 
aaong college s t u d e n t s  i n  t h e  Arts faculties (Bakan. 1969; Weiten * 
and Etangh, 1973). 



. 
\ 

- \ -- 

Fiqute I: .  Preguency d i s t r i b u t i o n  of CLEn. 

Percentag i  of l e f tward CLELls (Lei t/Left + B i g h t )  



Left-moving w i l l  be t r e a t e d  .as  a c o n t i n u o u s  v a r i a b l e  i n  t h e  

c o r r e l a t i o n a l  a n a l y s e s  t o  f o l l o v .  Phis avoids the s e l e c t i o n  of ' 

an a r b i t r a r y  c n t - o f f  p o i n t  t o  d i s t i n g u i s h  ?left-moversm from 

w r i g h t - a o v e r s * ,  and a l l o v s  a focus on CLEB v a r i a n c e  within t h e s e  

groups. 

sM P.Q.T. Performance -i - - - - ' -  ..- * - - -  --- 

~ A S  t h e r e  is e v i d e n c e  i n d i c a t i n g  sex d i f f e r e n c e s  i n  

h e m i s p h e r i c  fmction and i n  percaptkl petkormance 

( U i t e l s o n ,  t 977) , t h e  r e s u l t s  of s u b s e q n e n t  a n a l y s e s  are 

presented for males o n l y ,  females o n l y ,  and for a l l  s u b j e c t s  

combined. C o r r e l a t i o n s  (Pear  son ' s r )  between lef t-&owing and t h e  

p e r c e p t u a l  measures  a r e  presented i n  T a b l e  1,. It is a p p a r e n t  
83 - 

J 
from t h e s e  resnlts that CLEM is r e l a t e d  t o  perceptual 

& 

per formance  i n  t h e  p r e d i c t e d  manner. 

The p r e d i c t i o n  was that l e f t -moving  would be a s s o c i a t e d  

with superior performance on t h e  P, O,T. T h e  c o r r e l a t i o n  between 

l e f t -aov ing  and P.O,T,  accuracy o v e r  a 1 1  subjects i s  .29 (p=.05, 
/ 

two-tailed) : fo r  males, r=. 31 (p>. 10) ; f o r  f e a a l e s , r = . 3 4  

(p-. t o ) ,  A closer exawination of the d a t a  shows that there is a  

simif l c a n t  association between l e f t -mov inq  and perf o r n a n c e  on - - - - - - - - 

Part 2 'of t h e  P , O . f ,  forerall  r-. 33,p<.03, two- t a i l ed :  f o r  males, 

rz.30, p>.10; for females , r=.4l ,p<.  05) and a m a r g i n a l l y  

. s i g n i f i c a n t  a s s o c i a t i o n  on P a r t  1 f o v e r a l i  r=. 28, p=. 06, 



Table  Z: Correlation 

- - 

lef t-moving perceptual 
- 

Street Gestalt 
Accuracy 

P*O. 'Ee 

Accuracy Response T h e  

32 

Females 

- - -  - 

l e v e l ,  two- ta i l ed .  significant at  t h e  . 0 5  

Table If: Correlation of left -aoving with PeO. Te 

1 Part 2 Part 3 Part 

28 

-36 

Bales 

Females 

A l l  

---- -- - -p - - - - - -- -- -- 

s i g n i f i c a n t  at t h e  .05 lewd, two-tailed.- 



t w o - t a i l e d :  f o r  males, r=.28,p>.10; for  females,r=.36,p=.08),  - 
--' . -. 

However, Part 3 shows n o  s u c h  a s s o c i a t i o n  ( o v e r a l l  r-. O9,p 

> , lO,one- ta i led :  for males,r=,14,p>.10; f o r  females , r= ,05 ,p  

>. 10) . V b i l e  this s u g g e s t s  some e s s e n t i a l  difference between the > first two p a r t s  and t h e  t h i r d ,  no  s u c h  d i s t i n c t i o n  appea  s on e. 
.?, 

= * 
e r a m i n a t h n  of %Beir - i n t e r c o r r e l a t i o n s  (Table  3) . Part  3 - 

correlates .54 with P a r t  1 and .49 w i t h  P a r t  2 ;  P a r t  1 and P a r t  

2 show a c o r r e l a t i o n  of  . P I .  
- -- - - - - - - - - - - - - - - -- - - - -- - -  - - - - -  - - -- 

- -  - - - -  

~ e f t - ~ o v i n g  is s i g n i f i c a n t l y  c o r r e l a t e d  w i th  S e r a &  

response - t ime  on t h e  P. 0. T, (overal l  r=.32, p for 

males,r=. 36, p=, 10; for females , r= .  35,p=.09) 

l o n g e r  r t isponse-time. l a d  n o t  t h e  a c c u r a c y  d a t a  demonstrated 
/ 

t h a t  l e f t - m o v i n g  accompanies  s u p e r i o r  performance,  t h i s  would 

have been i n t e r p r e t e d  as c o a n t e r  t o  p r e d i c t i o n .  Given t h e  
- - -  - - - - - -  - - - -- 

a c c u r a c y  data, one may i n t e r p r e t  the r e sponse - t ime  d i f f e r e n c e  i n  

several  ways. It. may be t h a t  l e f t - m o v e r s  axe more accurate 

because they t a k e  more time t o  respond.  T h i s - e x p l a n a t i o n  &s 

a r g u e d  a g a i n s t  by a lack of c o r r e l a t i o n  between P.O.T. accu racy  

and r e s p o n s e - t i  me (r=.05,p>, 10). Another  e x p l a n a t i o n  is t h a t  
L 

r i gh t -mover s  finit the t a s k  more d i f f i c u l t ,  thus are more l i k e l y  

t o  r e spond  i a p a l s i r e l y ~  t h i s  also is a rgued  against b y  t h e  l a c k  

of c o r r e l a t i o n  between a c c u r a c y  and -response-time. A final 
- - - - - - - - - - -- - - - -- - - --- 

p o s s i b i l i t y  is that l e f t - m o v e r s  r e s p o n d  more slowly q u i t e  

i n d e p e n d e n t l y  of t h e i r '  superior performance on t h e  task. 



CLE8 and Street Gestalt p e r f o r a a n c e  
V 

The p r e d i c t i o n  t h a t  l e f  t ~ a o v i n g  would be a s s o c i a t e d  wi th  

s u p e r i o r  pe r fo rmance  on the Street G e s t a l t  test  i s  also borne 

out by t h e  d a t a  i n  Table 1. Le f t - aov ing  and Street Gestalt 

a c c a r a c y  are s i g n i f i c a n t l y  ~ 0 r r e l a t e d  (overall r=,30,p<.OS: for 

sales,r=. 29,p>*lQ; fo r  females,r=.33,p>, 10) , The Street Gestalt  - - 

shows as much s e n s i t i v i t y  t o  differences between left- and < 
r i gh t -mover s  as does t h e  P.O.T.  

- - -- - - - - - -- - - - - - - - - - - 
- - . * 

The P , O , f +  and && Street Gestalt - 
'r 

The f i n a l  p r e d i c t i o n  conce rned  t h e  r e l a t i o h s h i p  between the 

p e r c e p t u a l  measures. It was p r e d i c t e d  t h a t  t h e  P.O.T. and  the 

Street G e s t a l t  would show a moderate c o r r e l a t i o n  d u e  to a conaon 

reliance on t h e  right h e m i s p h e r i c  s y n t h e t i c  a b i l i t y .  The 
- - - 

c o r r e l a t i o n s  between t h e s e  tes ts  are p r e s e n t e d  i n  Table 4. 
. a  

C o n t r a r y  t o  e x p e c t a t i o n , ' t h e  c o r r e l a t i o n s  between t h e  tests f a i l  
\ 

to reach statistical s i g n i f  icaace (for  a c c u r a c y  , o v e r a l l  
C 

' r=.22,p>.+lO,tuo-tailed: for .a les , r=,26,p>.10:  for 

females,r=.18,p>.10 ), T h i s  i n d i c a t e s  t h a t  a n y  closure component A 

i n  t h e  Po0.T. i s - a  small me, & closer a n a l y s i s  of  a c c u r a c y  cin 

t h e  P,O,T, (Table 5) shows t h a t  none  of t h e  p a r t s  have a 

s t a t i s t i c a l l y  significant correlation with  t h e  S t r e e t  Gestalt, 
- - - - - - - - - -- - -- - - - - - - - -- - -- - - -- - -- -- 

o v e r  all subjects, nales and f e n a l e s  show d i f f e r e n t  patterns: - - ,. 
for males, P a r t  2 shows a s i g n i f i c a n t  degree of association with  

t h e  S t r e e t  Gestalt fr=. 43,p=. 05 )  : for females ,none  of t h e  



Table  1x1: Internal  correlations of the P.0.0. 

Rales Females A l l  \\ 
Part 2 Part 3 P a r t  2 Part 3 Part 2 Part 3 

r+ 
Part 2 - 61  ** 

Table IV: Correlation of Street Gestalt accuracy with 
P, O.T. performance. 

P. 0.3. 
Accuracy 

F e m a l e s  .18 



sections show much - r e l a t i o n  t o  t h e  S t r e e t  Gestalt. While  t h i s  

seems to reflect a sex difference i n  c l o s u r e  ability, t h e  

c ~ r r e l a t i o n s  between' Street Gestalt and Dhrt 2 accuracy for 

males and females  are n o t  s i g n i f i c a n t l y  d i f f e r e n t  ( P i s h e r ' s  

z= 1,t 1, p>, 10) One may conc lude  from these 

2 of9 t&e P.O.T. 3 s  the. most ~ l o s n r e - r e l a t e d  

Sey sad Handedness 

data o n l y  t h a t  Part 

of t h e  three p a r t s .  a 

F 

- - 

 or re la%ions %eTueiHi tliese Fa? i a  bXes as&- X&t-roT%-ng are- - - 
- 

* 
presented  Zn Table 5,  The f i v e  l e f t -handed subjects were 

included for a n a l y s e s  i n v o l v i n g  handedness. There are no 

s t a t i s t i c a l l y  s i g n i f i c a n t  correlations between right-handedness  

P and le f t -moving  (overa'll r=. 26, p=.08, two- ta i l ed ;  for 

m a l e s r r = . 3 Q , p > .  10; for females,r=%p=. l o ) .  Table 6 presents 

measures: none of the c o r r e l a t i o n s  

s i g n i f i c a n c e .  

\ 
reaches  statistical 



1 Tabla .v: Correlation of Street Gestalt  accuracy with 
P. 0,P. - parts. 

- - - - - -  - 
h 

Part 3 P a r t  2 

t 

Hales 0.02 * .83 * . 25  

; 08 Females . 21 .09 
+ .  

3 
- 

'' 
&-- 

a - .  - 

  able OI: Correlation of left-moving with handedness 
and sex. 

Handedaess sex -- - - - - -  

Females 

siunificant a t  the .05 l e v e l ,  two-tailed. 





4 
Valiaation of the CLBB L a t ~ a l i e p  Bodel  

* 
i 

- 

* - ;i * * 
.L - - The r@sults af -€h iX  StrrdF Support Baf a X v s  l a t e r i i l i t f  uodeX" ' -2 I -- 

< 

of the CLEN phenomenoa. It has been demonstrated'  t h a t  preferred ' ' 4 
L / - = - I  

c l B H  direc?iog is related t o  .performance 'oi right-hemispheric 

p e r c e p t u a l  "tasks. A s  predicted,* left-movers perf o r s e d  more 

accutate$y 0% these tag- than d i a  right-movers.  

It remains t o  be  d p l a i n e d  how it is t h a t  previous s t u d i e s  

r igh t -hemispher i c  seasnres of s p a t i a l  p e r c e p t i o n  d i d  not 
4 

obtain similar r e s u l t s .  It may b e  that  t h e  tests mere not 

d i f f e r  in this aspect of r ight -hemispher i c  pr&ss. i ?e so ln t ion  

of t h i s  w i l l  require f u r t h e r  investigaltion, d u e v e r ,  it  must be ' 
- - -  

1 - 
reiterated that the C t E p  model does not predict t h a t  t h e  CLEH 

w 

groups rill differ on all  hemispheric^ measures, but t h a t  i t  \ i 
3 

w i l l  be possible t o  re l iably  demonstrate  d i f f e r e n c e s  on son? of h. 
these. kssuming that the r e s a l t s  c a w e  r e l i a b l y  ' 

~ b t a i n e d ;  they offer support to t h e  CLEU model, Perhaps tbe most i 

\ 

berdnasive-aspec+f s - - -- -- - - 

5 
independent and '&pe measures. It is d i f f i c u l t  to c o n c e i v e  - 
of another  explanation whicb would subsume events a s  d i s p a r a t e  

* 

a s  direction of eye- movement s and perf ormaace of perce@tnal 
p- - - - - t - -  

4 
- - -- - I 



- 
tasks. 

* The finding that l e f t -movers  respond rose slowly than 
I 

right-movers to the s t i m u l i  of t h e  P,O.T, is  of doubtful 

- r e l e v a n c e  to the CLEO l a t e r a l i t y  model .  A s  n o t e d  earlier. it 
5 

cannpt be i n t e r p r e t e d  as i n d i c a t i r e  of poor performance (the Us - 
a ? - - - L - - u .  A uL  - - < A a -  * 

left-mowers were more a c c u r a t e ) ,  nor  does it seem t o  be a cause 
2 

or effect of the accuracy , d i f f e r e n c e s ,  The data  suggest simply 
., 

superior performance on t h e  task. Bo c l e a r  p r e d i c t i o n  of 

response-time differences caa be made by the model, u n l e s s  

response-time could b e  consiaered a measure of performance 
I 

C l e v e l ,  
d 

One other s t u d y  h a s  compared t h e  response-t imes of left- 

and ri&+aovers, 'Croghan and B a l l a r b  f1915)  _examined-latency of- - - 

response to a r i t h m e t i c  problems, b a t  found no i l i f f e r e n c e  between 

t h e  CEBE groups. Obviously, no aeaningful c o n c l u s i o n  can be ' *  
drawn from such limited . ev idence .  I t  can o n l y  be s u g g e s t e d  t h a t  

f 

f u r t h e r  i n v e s t i g a t i o n  be carried o n b f o  determine  i f  GLEB is 

asso d with response-tine, 
- 

t h u s  in format i -  t o  coapare tbe  resalts obtained with eack of 
' -  



I "  

The  s u p e r i o r  pe r fo rmance  of t h e  lei  t - m o v e r y i s  - m a n i f e s t  

e q n a l l y  on t h e  P.0 .T .  and  t h e  Street Gestalt  hest. Thus, t h e  
b t 

v e r b a l  component  of the Street Gestalt  {no ted  p r e t i o u s l y  as a 
-i 

drawback o f  this test) d i d  not reduce its s e n s i t i v i t y ,  * 
i- 

/' f 

This suggests that either of these two tests w m l d  be .it A -. d 

- - A .A - - A - 
+ 
1 

a p p r o p r i a t e  measures  of r i g h t - h e m i s p h e r i c  a b i l i t y .  A t  t h e  same 
C 

time, it must be n o t e d  t h a t  there are s i t u a t i o n s  in which , t h e  

-- --- - S t ree t Gest a It- a i k h t  no_+ b e  nwef n U E 2 z  _ e x a m ~ l % -  -*he 1~er~b-a~-  - - - - --I 11111 A 
~ ~- - - - - ~  -~ 

component of the Street G e s t a l t  might  p o s e  a s e r i o u s  problem for 

braio-damaged subjects w i t h  a p h a s i c  symptoaa to logy .  I n  t h i s  
4 

case, t h e  P.O. T. uouf  d be a more' a p p r o p r i a t e  measure.  - 
-though t h e  predictions of t h e  CLl6 l a t a r a l i t y  model are 

s u p p o r t e d ,  fhe two p e r c e p t u a l  measures show only a  s l i g h t  - 
- ' corr+lation- w i t h  eaeh ether, ?FMs is m r p r i s i n g ,  g i v e n  the - 

- 

a p p a r e n t  s i m i l a r i t y .  of the tests, their i n d e p e n d e n t  - s e l e c t i o n  as 

7 measu re s  of right-he ris pheric p e r c e p t n a l / c o g n i t i r e  ability, and 

t h e i r  s imilar  pe r fo rmance  in t h e  p r e s e n t  s t u h  P h i $  r e s u l t  nay 

be better- u n d e r s t o o d  by a c l o s e r  e x a n i n a t i o n  'of 

r i g h t - h e m i s p h e r i c  cognit5on. 'i 
- 

In prev ioas ly  c o n s i d e r i n g  t h e  n a t u r e  of r i gh t ;hemisphe f i c  

a b i l i t y ,  it was proposed that i t  b e  d e f i n e d  by the " s y n t h e s i s  
- - - - - - - - 

andn€ilizutT&Tf ~ G p t a a l / c o g n i t i ~ e ~ a l t s f f .  The S free t 

a€ fragrePtei3 units i n t o  

a meaoingf nl gestalt ( c l o s u r e ) .  The P , O . i .  a l s o  p r e s e n t s  - ti 



Q 
-- - -- -- - - --A - -- - -- 

2-J 
I 

gestalt. However, there i s  a f u r t h e r  process r e q u i r e d :  t h e  

match ing  of the s t i m u l u s - p a t t e r n  t o  a r e s p o n s e - p a t t e r n .  This 

l a t te r  process, t h e  u t i l i z a t i o n  oi g e s t a l t  i n f o r m a t i o n  t o  

c o m p l e t e  a p a t t e r n  match, i s  an aspect o f  r i g h t - h e m i s p h e r e  
i 

< 

c o g n i t i o n  vh ich  is  t a p p e d '  only by t h e  P.Q.T. I n  fact ,  it may be -i 
2 

A 

t h a t  ttifs is tM hajar daterhknant - o f  P.0.2. peffonance, w i t h  
< 
+ - 
t .  

gestalt s y n t h e s i s  b e i n g  of s e c o n d a r y  importance, Phis would 

explain the r e s u l t s .  As both tests are t a p p i n g  the 

r e s p e c t i v e  f o c u s  on different components of t h i s  a b i l i t y  would 

e x p l a i n  t h e i ~  weak correlation. 

Such a d i s t i n c t i o n  between g e s t a l t  synthesis a n d  

s t i l i z a t i o n  - may be clarified r i a  the cognitive - - f a c t o r s  model of 
-- - - - - - - 

G n i l f o r d  (I 9671, B e  rerieus cerebral. l a t e r a l i z a t i o n .  r e s e a r c h  
? 

with r e f e r e n c e  t6 h i s  nodel ,  and concludes: u t h e  r i g h t  

hemisphe re  is associated w i t h  f i g u r a l  abi1f;ties o r  

f o n c t i o n s m ( p , 3 6 8 ) .  f l i t h i n  t h e  figural area,. h e  d i s t i n g u i s h e s  the 
I 

"Cogn i t i on  of ligtkal B a i t s m  (i.e. closure) f rom the m E v a l u a t i o n  

o f , P i g n r a l  Units@ (i.e, the compar i son  and m a t c h i n g  of 
r' 

p a t t e r n s ) ,  T h e  Street Gestalt is primarily a measure of t h e  

--- - f o r m s -  a h i l i Q r  iLLs4eresnaaesteh thatthe------ . 
u r i m a r i l v  a measnr4  of t h e  latter. As e a c h  of t h e s e  is a n  aspect 

of *Ligure lm a b i l  t y ,  the  tests would be expect& t o  l n d i c a t e  3 



- * _-__-/- 

Validat ion of t h e  CLEM lateralit! a o d e l  might best be 
* 

served by r e p l i c a t i n g  t h e  present r e s u l t  r a t h e r  t h a n  a t t e m p t i n g  . f 

t' 
I, 

to demonst ra te  s h i l a r  effects with other measares.  The s o l i d  - 
T 

-i- 
establishment of one such r e s u l t  woald most powerfully support 

the model, The o n u s  for those who consider t h e  model u n t e n a b l e  

-- -- is - _ t g i h o y  - - - - t h a t  - - this -- - - r e s u l t  ---- - - is -- n o t  - - a -- r e l i a b l e  - - - --- one or -- t - h a x i  - - - me- - - - -- - - -- - - - -  - 

be a l t e r n a t i v e l y  e x p l a i n e d ,  r a t h e r  t h a n  T o  d i s c o v e r  V- 

*hea i spher icn  tests which  do not d i s c r i m i n a t e  t h  CLEd groups. 7 
I n  fact, the a u t h o r  wonld reconmend a g r e a t e r  emphasis on 

r e p l i c a t i o n  and c o n s i s t e n t  ~ e t h o d o l o g y  i n  a 1  

r e s e a r c h ,  The  presen* s i tuat ion is one i n  wh 

phrad%gns an4 meitsttres are-dewd-oped befo~e * ~ e s  * ~ e  b- - - - - 

a d e q u a t e l y  explored. A wide acceptance o f  standard measures and  < 
s e t h o d o l o g i e s  wonld greatly f a c i l i t a t e  t h e  eta lnat ion  of  

theoretical i s s u e s .  7 P 
I l l u s t r a t i v e  of such a n  approach is Bogea t s  proposed 

measure  of h e ~ i s p h e r i c i t y ,  t h e  a/P ratio, which coapares an 

i n d i v i d n a l * ~  ability on l e f t -  and r i g h t - h e m i s p h e r i c  "markerR 

tests: the r a t i o  i s  t h u s  an inder  of o n e a s  relative ability i n  
- -- 

ea- o F€ESseehemispberic ' m o d e s ~ b = p r - 5 %  study Bas u t i l i z e d  

- Ff 
r LL * 

~ a p p o s i t i o n a l i t y ~ ,  i n c l u d i n g  t h e  one s e l e c t e d  by Bogen. 



v i a  an a n a l o g y ,  The development  of the s t a n d a r d  

i n t e l l i g e n c e - t e s t f a g  tit (eg. the U A I S )  was a d 

improveaen t  over p r e v i o u s  methods of intelligehce as ses smen t ,  
- 

Rather t h a n  h a r i n g  each i n v e s t i g a t o r  u t i l i z i n g  h i s / h e r  own 

o p e r a t i o h a l -  d e f i n i t i o n  of i n t e l l i g e n c e ,  a standara set of 

o p e r a t i o n s  was specifsed t o  measure i n t e l l e c t u a l  f u n c t i o n i n g .  It  

i s  wartb n o t i n g  t h a t  t h e  t h e o r e t i c a l  definition of. 

. r a t h e r  n e b u l o u s  c o a s t r o c t .  Bather, a measure was develope& which 

e x p l i c i t l y  o v f a t i o n a l i z e d  it, -and v h i c h  was v a l i d a t e d  by a 

c o m b i n a t i o n  of face ( i n t u i t i v e )  v a l i d i t y  and by i t s  performance 

. as a predictor. S i m i l a r l y ,  t h e  d imens ion  of w h e ~ i s p h e r i c i t y ~  i s  

a r a t h e r  n e b u l o u s  one, A measure  is needed which o i l 1  e x p l i c i t l y  
- - - - -- - - - - - 

- - o p e r a t f o n a l i z e  it, a n d  which meets t h e  requirements of face and 

predictive The measures of r i g h t - h e m i s p h e r i c  a b i l i t y  

u t i l i z e d  i n  s a t i s f y  t h e  former r egu i r emen t :  the (, 

p r e s e n t  r e s u l t s  begin to d e m o n s t r a t e  the5r f u l f i l l k n t  o f  the 

latter r e q u i r e m e n t  as w e l l .  2 
b 

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

Bay provide the most po.esf.1 v a l i d a t i o n  of t h e  CLBLl i a t j r a l i t ) '  

model. The model p o s i t s  neu f  ological , events  which conneck  t h e  
- - - - - - - - - - - . - - - - - - - 

h 

observed eye movements and the  c o n c a r r e n t  brain a c t i v i t y ,  Should 

it be possible to ~~monstrate  l a t e r a l i z e d  n e u r o p h g s i o l o g i c a l  

e v e n t s  during CLEM b e h a r i o u r ,  the model would b e  g iven  f i r m  



i 
empirical support.  i e t e c t i o n  of such l a t e r a l i r e d  brain a c t i v i t y  

/ might i n v o l v e  meamremeat of BB6, cerebral blood f lor, or other 

s n c b  indices of hemispheric a c t i v i t  y. 

In conc lus ion ,  the validation of t h e  CLEB l a t e r a l i t y  model 

requires er idence from the at ten t iona l ,  cogn i t ive ,  "and 

nenropbysiological A .  - - dumains. T h e  present study has rerieged_tbe - -  

, ev idence  from each of these, attempted to i n t e g r a t e  them into a 

coherent body of research, and presented new ev idence  in t h e  

adequate ly  sensitive instruments  will d e t e r m i n e  t h e  v a l i d i t y  of 

t h e  CLEE laterality model. 



ahat is the meaning of the proverb: a watched pot never 

boils. 

blows no one good fortme. 

Make np a sentence using two forms of t h e  same verb. 

T e l l  me two verbs beginning with * % W e  

Uhat is the meaning of the provefb: a poor worker blames his 

tools. 

What is the meaning of tie proverb: Call no man happy *till 

Ubat is t h e  meaning of t h e  proverb: lend* money 

your f r i e n d s .  i 

Ubat is tho meaning of the proverb: moss tha is too 
6 

5 
.ache 

List two prepositions. .s 

I" 
Ubat is t h e  meaning of t h e  ptorerb: words shoold'be reighdd. 

1 

I 

n o t  counted. 'i 
- - -  - - - - - - -- -- 5 

- $ 
53 4 

1 

5 

% 



13. Phat i s  the meaning of tLe proverb: he is r i c h  who has few 

waats, 

14. Define i n f l a t i o n ,  - 
1 
D 

15,  what is t h e  meaaing of t h e  proverb: a rolling stone gathers 3 
. g  

110 moss. 5 3 
> - - - - - .- 'i * 

16. -haXe u p  a s&ntenceL usfng two adverbs. 1 
$ 

17. Tell me two verbs beginning with m3". 3 a 
3 

18. .ghat is t h e  meaning of th= proverb: t&e h a r d e s t  work is to. 
~ -~ ~- -- -~ 

~ - - -- - - - - - 
i 

90 i d l e ,  

19. Obat is t h e  leaning of t h e  proverb: what sadden8 a wise man, 

gladdens a fool. 

20. Define t h e  word neconomicsw, 



- 
1. a i t h  which hand da you draw? L e f t ;  Right;  E i t h e r ,  B 

* - - -  " d 
2, With which hagd' doLy&-~&te? feft; Itight;   ithe her. t 

4 

3. With which  hand do you r e k e  the top card of a deck of 4 

Ei ther .  

5 ,  With which hapa d o  you throw a  baseball to  h i t  a target? 

Left; Bight;  E i t h e r .  

6. P i t h  which hand do yon use a h a m e r ?  L e f t ;  B ight ;  Either. 
- 

i 

7. With which h a n d d o  p a  use atoothbsashlleft;  Bfghe-  - - - 

Either.  

8.  w i t h  which band d o  you use a scrardriver? L c i t ;  Right: -- 

E i t h e r .  
i 

< . 
9. With which hand do  you use an eraser on p a p e r ?  L e f t ;  Right; 

t Ei ther .  

10. With r h i c h  hand d o  you use a tamnis  racquet? Leftt Bight;  3 

Either.  % z 

i . * 12. P i t h  which haad do p a  hora a ra+r?h w h 5 1 r r ~ ~ 1 * W  it 

Rf ght ; Either ,  .4 
3 
1 

13, With which hand do p a  stir a l i q u i d ?  Left_; Bight; Eithw, - A 
- -  - - - -- 

- - -  - - -  
=c - 
4 

* 
1, 

' 5s . ! 



i QI. With r l i s h  Land do you carry p a r  book or book bag? Left; 

a I S .  Do you conside W -  yourself: leff-handed; right-handed; 

ambiiiextraus or mixed-handed? 



- i 

@perrdig & ,- rav data. 4 
V 
i 

Colnmn 9- 1 1 : P.O. T, acarracy (Score/t!arimna x 100J . 
Colnmn 13- 15: accuracy on P.O.T. p a r t s  ' (Part 1/Part 2/Part 3) . 1 * 

Colnmn 17- 19: P.0.T.  arerage response-time ( l/100 seconds) , I 
4 

Column 2 1-23: Street Gestalt accnracy ~Score/!!axi~nm x 100) , i 
.j; 

Column 25-28: Handedness fBight-Left/lS x 100) . 5 
7 

tC 
- - - 

I( 

A. 

-7 

FesalerS: Order  1 - 3 
I$ 

4 

010 080 096 989 765 085 +I00 
020 079 085 878 398 074 +093 
030 Q80 085 887 962 081 +087 

,-- - - 0 _ ~ ~ ~ _ @ ~ = - 3 W - S 8 5 - - d R Z = =  :- - - - - - -  - - - -- - - - -- - -  - - -  - - -- - -  -- - -  

050 088 100 999 320 085 9093 
060 039 063 368 476 085 +093 
070 045 096 899 251 081 +087 c. 

080 067 085 788 268 085 +093 
090 061 ,093 889 437 063 -023 
100 020 078 768 288 Of$ +007 
110 0 t 3  078 678- 322 067 +I00 
120 092 074 857 534 089 +087 
130 050 081 868 370 085 +087 
140 C05 078 687 280 093 +086 3 , 

- - - - -- ---- 

Peaales: Order 2 

150 050 093 979 380 096 +087 L 

160 100 081 985 448 081 +080 
170 035 074 866 186 083 +I00 
180 023 089 969 248 081 + I00  

, 190 100 089 978 353 089 +087 

-s, 200 035 0 3 566 206 070 +073 
210 030 08 886 51# 081 -087 
220 095 085 779 377 070 +093 
230 090 081 778 233 096 +087 

- 
2U0 045 081 877 256 078 +073 
250 044 074 767 263 oas +087 
260 042 037 154 425 078 *087 
270 050 093 979 518  078 -100 1 ----ppp - - - - - - -- - -- -- - 

280 076 089 978 3Q3 07Q +093 



Bales: Order 1 
> .5 

-f 

291 074 078 867 335 085 +093 
301 -020 093 979 307 079 4087 

f 
311 093 093 988 427 085 +087 1 4 
321 086 100 999 337 089 4093 2 

A -  - > .- - % 

331- 000 -081 778 g S T . 0 8 9  -026 
- - 

341 085 076 767 6-20 077 .+IOU 
351 O t 5  078 867 344 081 +087 

I 
i z 

361 025 078 768 384 078 .+080 i 

371 071 089' 888 355 089 4093 f 
3*~~*&44~QQ+***'f - -- - -- = < ='f= = = -=-= :----=--- 

391 043 093 979 293 078 +087 -4 

Bales: Order 2 
C 

401 065 081 778 343 088 +080 
-411 035 096 989 310 071 +I00 
4 2 1  018  093 379 366 092 +073 * 

131 075 093 998 317 033 +067 
Q 4 t  080 096 989 325 093 +093 . II 
451 013 078 687 286 096 +093 

- - - - - - - - - - - - - - -  - - -  - 

Wit 012 063-575 l l44 077  + O f 3  
471 069 100 999 591  074 +093 
481 100 093 988 586 093 +080 
$91 074 070 757 394 078 +067 

i 

- - 

501 08@ 081 877 229 081 +067 . 
r 5 
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