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It has b e e n  s u g g e s t e d  t h a t  the T o r q u e  Test is  a  simple, 

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

u s e f u l  i n  i d e n t f y i n g  i n d i v i d u a l s  who have a high risk of 

developing s c h i z o p h r e n i a  a n d  o t h e r  p s y c h o l o g i c a l  problems. 

T o r q u e  h a s  b e e n  d e f i n e d  s i m p l y  a s  the t e n d e n c y  t o  draw circles 

i n  a clockwise d i r e c t i o n ,  which is c o n t r a r y  t o  the norm. A study 

of 37 r i g h t - h a n d e d  e l e m e n t a r y  school c h i l d r e n  r e v e a l e d  t h a t  t h e  

i n c i d e n c e  of torque was s i g n i f i c a n t l y  h i g h e r  among s u b j e c t s  

whose con  j u q a t e  l a t e r a l  eye  movements (CLEH) were p r e d o m i n a n t l y  

t o  t h e  l e f t .  I n  a s e c o n d  s t u d y ,  56 r i g h t - h a n d e d  s t u d e n t s  i n  

u n d e r g a d u a t e ' p s y c h o l o g y  c o u r s e s  were a s s e s s e d  fo r  t o r q u e ,  CLEH, 

a n d  t e n d e n c i e s  t o w a r d s  p s y c h o p a t h o l o g y  a s  n e a s u r e d  by the MMPI. 

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

c $ a s s i f i c a t i o n  o f  87% o f  t h e  subjects a c c o r d i n g -  to t h e  
d 

or  absence o f  t o r q u e ,  s o l e l y  o n  t h e  basis of t h e i r  MRPI s c o r e s .  

S u b j e c t s  with t o r q u e  and l e f t  CLEH had t h e  h i g h e s t  i n c i d e n c e  of 

e l e v a t e d  scores on  t h e  Sc ( s c h i z o p h r e n i a )  scale. The results are 

discussed in the c o n t e x t  of a model which *suggests t h a t  

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

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

c n l t u r a l  norms  may be due t o  an h e m i s p h e r i c  i m b a l a n c e  m e d i a t e d  

by a n e u r o l o g f c a l  d e f i c i t  i n  which t h e  d e v e l o p m e n t a l  process'is 

impeded  a n d  v u l n e r a b i l i t y  to p s y c h o p a t h o l o g y  is i n c r e a s e d .  
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A. , Introduction . 

I n  recent years t h e r e  h a s  been an i n c r e a s e  in *he amount of 

r e s e a r c h  c o n c e r n i n g  f u n c t i o n a l  a s y n ~ e t r i e s  of t h e  human b r a i n .  

The existence of t h e s e  asynaetr ie s  Bas been w i d e l y  accepted, bat 

their ' i m p l i c a t i o n s  for our u n d e r s t a n d i n g  of p s y c h o l o g i c a l '  
LF- 

f u n c t i o n  and d .ys funct ion  h a v e  y e t  to be f u l l y  unders tood  (Bakan, 

- 1978; Bogen, 1977; &al'in,  1974) .  To a large  degree, the brain 

remains  a " b l a c k  boxn and, a s  e t h i c a l  c o n s i d e r a t i o n s  rarely - 
permit tamper ing  with the i n t e r i o r ,  researchers r e q u i r e  

n o n - i n t r u s i v e  t e c h n i q u e s  for assessin-g hemispheric asymmetry in 

normal subjects. T h i s  h a s  l e d  t o  a  s e a r c h  for b e h a v i o u r a  
1 

c o r r e l a t e s  which may be r e l a t e d  to th3 la tera l  ' o r g a n i z a t i o n  'of 
I 

the brain. This  thesis i s  c o n c e r n e d  w i t h  two r e c e n t l y  proposed  

l a t e r a l i t y  i n d i c a t o r s ,  t h e  t o r q u e  test tBlan, 1977b) and 

.con j u g a t e  lateral eye mvaments (CLE4 ; Bakan, 1378). The 
\ ,  

r e l a t i o n s h i p  between these two v a r i a b l e s  - w i l l  be  exaained,  and 

t h e  validity of t h e  t o r q u e  phenomenon a s  a n  i n d i c a t o r  of r i s k  

for p s y c h o p a t h o l o g y  w i l l  be h v e s t i g a t s d .  A b r i e f  d e s c r i p t i o n  of - _1 

t o r q u e  a y d  CLEn. f o l l b u s .  



Blau (1977a) h a s  d e v i s e d  a  s i m p l e  measure based on t h e  

d i r e c t i o n  i n  which people draw circles,  either Qzlockwise or 
- 

c o u n t e r c l o c k w i s e .  S u b j e c t s  a r e  asked t o  draw h circle around a 

i 
, 

e a c h  of three wxs", first with  the pref'erred hand, and then with , i 
P 

t h e  noc-dominant hand. Any test performance i n  which one or more 

circles a r e  drawn i n  a c l o c k v i s e  d i re t ion  is  labelled a s  torqtw. 

.The c i r c l i n g  task i s  usually accompanied by  a c o p y i n g  task and a 

s i g n a t u r e  task, but  o n l y  the c i r c l i n g  t a s k  is scored in * 

d e t e r n i n i n g  the presence of torque (Blan, 1977b) -  Blau c l a i a s  . 

that torque has been shown to  be a  r e l i a b l e  phenomenon o v e r  
.% 

p e r i o d s  r a n g i n g  from 3 d a y s  to  2 1/2 y e a r s ,  w i th  most of tihe 

s h i f t i n g  o c c u r r i n g  i n  t h e  c fockwise  t o  c o u n t e r c l o c k w i s e  

d i r e c t i o n ,  which is- t h e  e x p e c t e d  deve lopmenta l  -. trend (B lau ,  

1977a) . 
/- Blan ( I  977b) s t a t e s  t h a t  during h i s  c l i n i c a l  work h e  n gradually became aware that c h i l d r e n  with a c a d e m i c  and 

I b e h a v i o u r a l  d i f f i c u l t i e s  drew circles i n  a c l o c k w i s e  fashion 

more f r e q u e n t l y  t h a n  *normafH children d i d ,  Systematic 

observation revealed  t h a t  efockuise cim3i;ag w~ characteristic 

o f  l e f t - h a n d e d  children. a f a c t  which had been established by 

Ilg and ilaes "(1972). but Blau mkes no r e f e r e n c e  to ang of t h e i r  
r 



early d e v e l o p m e n t a l  s t u d i e s .  

A p p a r e n t l y  a l l  v e r y  young c h i l d r e n  exhibit some torqae, b u t  

the i n c i d e n c e  of torque decreases w i t h  a g e ,  r e a c h i n g  a suggested 

G s e  r a t e  of 30% by l a t e  a d o l e s c e n c e  (Blau, 1 9 7 7 8 ) .  z 
D s v e l o p m t n t a l  s t n d i g s  offer  some support: f o r  a  r e l a t i o n s h i p  

be tween  h a n d e d n e s s  and  & i r e c t i o n a l i t y  of drauings. R o t a t i o n s  and 

reversals are frequent up u n t i l  a r o u n d  a g e  s i x  a n d  show a 
. . -  

m a t u r a t i o n a l  d e c r e a s a  tiisreafter ( B a n n a t y n e  and a i c h i a r a ' j o t e ,  

196 9) . T h e  d i r e c t i o n a l i t y  of drawn circles g r a d u a l l y  changes 

from clockwise a t  age five t o  c o u n t e r  se b y  a g e  t e n  (Aaes 

a n d  I l g ,  1351;  Gesell and  Aaes, 1346; Ilg and  ~mes '  1 9 7 2 ) ;  

A l t h o u g h  t h e r e  a r e  few n o r m a t i v e  d a t a  on l e f t - h a n d e r s ,  Zlg and 

Ales (1972) s u g g e s t  that they show a  d e v e l o p m e n t a l  t r e n d  i n  t h e  

opposite d i r e c t i o n  t o  r i g h t - h a n d e d  c h i l d r e n ,  a l t h o u g h  many do 

d r a w  i n  t h e ' n o r m a l  - d i r e c t i o n .  These s t u d i e s  and  B l a u l s  daka 

(1977a )  seem t o  s u p p o r t  t h e  n o t i o n  t h a t  t h e  t o r q u e  r e s p o n s e  is 

related t o  h a n d e d n e s s ,  w i t h  65% of l e f t - h a n d e r s  vs. 32% of 

r i g h t - h a n d e r s  e x h i b i t i n g  t o r q u e  i n  one study ( B l a u ,  1 9 7 7 a ) .  

I n  his P r e s i d e n t i a l  A d d r e s s  to t h e  American P s y c h o l o g i c a l  

Association, B l a u  argued t h a t  t o r q u e  may be a c l i n i c a k l p  

s i g n i f i c a n t  r e s p o n s e  ( B l a u ,  1377b). He found  t h a t  c h i l d r e n  

s h o w i n g  torque exhibited more a b e r r a n t  b e h a v i o n r  t h a n  children 

w i t h ~ t l t  torque. I n  a sautpG of over 300 children, torque uas 

found to be significantly re la ted  t o  scores on a neuroti$sm 
I 

index and  a n e u r o l o g i c  i n d e x  a t  t h e  .003 a n d  ,0009  levels of 



s i q n i f  i c a n c e  respective1 y ( B l a u ,  1977a) . Unfortunately,  Blau 

does n o t  report any measures of t h e  strength o f  a s s o c i a t i o n .  

Some o f  the behavioura l  anomalies t h a t  Blau (1377a) r e p o r t s  a s  

b e i n g  r e l a t e d  'to t o r q u e  are listed below, a long  w i t h  their 

levels of s i g n i f i c a n c e :  
b" 

S t u b b o r n n e s s  {. 0 3 4 )  

V a r i a b l e  eaotioaal behaviour (. 0005) 

Excess e n e r g y  (.0000 1 )  

Cannot follow d i r e c t i o n s  (. 001) 

Variable  i n t e l l e c t u a l  performance (. 054) 

Cont inuad  bedwetting (. 04)  

B l a u  conducted a f o l l o w - u p  s t u d y  on 54 children w i t h  n o  

tor'que and 5 2  c h i l d r e n  w i th  t o r q u e  who had been to see him a 

decade e a r l i e r ,  Ha r e p o r t s  t h a t  1 1  (21%) of t h o  torque c h i l d r e n  

had been d i a g n o s e d  a s  s c h i z o p h r e n i c  b y  age 21, whereas o n l y  1 

c h i l d  i n  the no-torque g r o u p  received t h a t  d i a g n o s i s  (Blau,  

l 977b)  . ~ a t i n g s  of ad j u s t a e n t  l e v e l  were compi l ed  for a l l  of  t h e  
,/- 
'subjects. Among t h e  s u b j e c t s  with good t o  fa ir  a d  j u s t s e n t  

r a t i n q s ,  the i n c i d e n c e  of torque was 36%. w h i l e  among those w i t h  

poor t o  bad ratings t h e  inc idence  of torque vas 7 7 %  (Blau, 

1977b). 

The torgne test  d e f i n i t e l y  seams to b e  picking up o n  

something, but it i s  not a t  a l l  clear what  is  be ing  mani fes ted  

in t h e  d i r e c t i o n a l i t y  of t h e  c ircles t h a t  a person draws .  B lau  

(1977 a ,b)  believes t h a t  d i r e c t i o n a l i t y  reflects h a n d e d n e s s  and  



k- 

lateral h e m i s p h e r i c  dominance. He s u g g e s t s  t h a t  a i x e d  cerebral 

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

s c h i z o p h r e n i a  may share s i m i l a r  g e n e t i c  a n t e c e d e n t s .  p o s s i b l y  

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

c o r p u s  c a l l o s u a  being the major c o n n e c t i o n  b e t e e n  t h e  two 
- * 

c e r e b r a l  hePispheres  ( B l a u ,  1 3 7 7 b ) .  Torque is s e e n  a s  b e i n g  an 

e x t e r n a l  m a n i f e s t a t i o n  of a neural i n t e g r a t i v e  deficiency which 

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

skill acquisition, and  s o c i a l i z a t i o n  during t h e  d a v a l o p m e n t  a 1  

y e a r s .  ~ x p e r i e n t i a l  d i s t o r t i o n s  a n d  o m i s s i o n s  r e s u l t  i n  a n  

e s c a l a t i n g  d e v e l o p m e n t a l  lag. 

T h i s  lag may a c c o u n t  f o r  "...an a d u l t  pattern of extreme 

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

d i s t o r t i o n ,  and the m i s e r a b l y  p o o r  q u a l i t y  of life s o  

c h a r a c t e r i s t i c  of the c l i n i c a l  s y n d r o m e s  of s c h i z o p h r e n i a .  

(Blau, 1977b: p. 1003) . Stress from e n v i r o n m e n t a l  and  s o c i a l  

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

e v e n t u a l  breakdown.  

Blau's s p e c u l a t i o n s  a b o u t  a c o r p u s  c a l l o s u a  d y s f u n c t i o n  

seem t o  be d e r i v e d  from t h e  n n r e r o u s  a s s o c i a t i o n s  between 

left- h a n d e d n e s s ,  mixed cerebral dominance ,  a n d  aberrant 

b e h a v i o u r  t h a t  he finds i n  t h e  l i t e r a t u r e  ( 8 l a u .  1977bp. He 

sagqests t h a t  .clockwise t u r n i n g  r e p r e s e n t s  r i g h t  c e r e b r a l  

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

l e f t  c e r e b r a l  hemi~phare.~ (Blau ,  1977a: p . 2 9 )  . A p p a r e n t l y  i t  i s  



this inferred inappropriate r e l i a n c e  o n  t h e  r i g h t  hemisphere i n  

left-handers and torquers t h a t  l e d  B lau  (3377b) t o  suggest a 

defect i n  t h e  integration aqd t r a n s m i s s i o n  f u n c t i o n s  o f  the 

carpus ca l l o s u m .  

Blau (1977b) admits to s e r i o u s  m e t h o d o l o g i c a l  and  base rate  

p r o b l e m s  i n  his s t u d y .  Ha i s  selecti~re i n  r e p o r t i n g  h i s  da ta  

a n a l y s e s .  F o r  example,  h e  d o e s  n o t  r e v e a l  what  p r o p o r t i o n  o f  t h e  

subjects who were diagnosed a s  s c h i z o p h r e n i c  were l e f t - h a n d e d ,  

s t a t i n g  o n l y  t h a t  a p h i  c o e f f i c i e n t  for h a n d e d n e s s  versus 

schizophrenia was s i g n i f i c a n t  at! about the .I0 l e v e l  ( B l a u ,  

1377b) . The h i g h  i n c i d e n c e  of t o r q u e  among the s c h i z o p h r e n i c  

subjects may h a v e  been due t o  a h i g h  i n c i d e n c e  of  

l e f t - h a n d e d n e s s  among them, a s  t o r q u e  seees t o  b e  aore p r e v a l e n t  

i n  t h e  left-handed p o p u l a t i o n ,  H i s  i n t e r p r e t a t i o n  v o u l d  be much 

s t r o n g e r  i f  a l l  o r  most of the s u b j e c t s  were r i g h t - h a n d e d .  Blau 

also f a i l s  t o  give a sex breakdown for t h e  s c h i z o p h r a n i c  

s u b j e c t s .  

B l a u  o f f e r s  no e v i d e n c e  f o r  the v a l i d i t y  of h i s  a s s u a p t 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 t o rque  a n d  h e m i s p h e r i c  ' d 6 m i n a n c e  

o t h e r  t h a n  the moderate c o r r e l a t i o n  with h a n d e d n e s s .  He n o t e s  

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

hemispher ic  a c t i v i t y  have yet t o  be a c c o m p l i s h e d  (Blaa, 1977 

To date, there a p p e a r s  to h a v e  b e e n  only one other study of ..- 

t h e  r e l a t i o n s h i p  between t o r q u e  a n d  p s p c h o p a t h o l o g y .  Kay ( 1  9 7 9 )  



i 

notes that t h e  c o r r e l a t i o n s  Blau  relies upon do n o t  n e c e s s a r i l y  

i a p l y  c a u s a l i t y ,  and  that his c o n c l u s i o n s  a re  n e i t h e r  n e c e s s a r y  

n o r  s u f f i c i e n t  t o  e x p l a i n  s c h i z o p h r e n i c  e t i o l o g y ,  since it has 

not been shown that there is any  class o f  n e u r o l o g i c a l  defects 

n e c e s s a r i l y  l i n k e d  to s c h i z o p h r e n i a .  I n  a  study of  a s m a l l .  

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

t o  s u p p o r t  a neurological interpretation cf t o r q u e .  On the 

c o n t r a r y ,  t h e r e  was a n  i n v e r s e  . r e l a t i o n s h i p  b e t w e e n  t o r q u e  and  

o r g a n i c  i n v o l v e n e n t ,  a n d  no s i g n i f i c a n t  r e l a t i o n s h i p  with s o f t  

s i q n s  of o r g a n i c i t y  (Kay, 1973). However, t o r q u e  was found t o  be  

r e l a t e d  t o  h i s t o r y  of e a r l y  c h i l d h o o d  p s y c h o s i s ,  

p e r c e p t u a l - m o t o r  d e v e l o p m e n t ,  c o n c e p t u a l  d e v e l o p m e n t ,  a n d  

m a t u r i t y  of p o s i t i o n a l  o r i e n t a t i o n ,  I n t e r e s t i n g l y ,  64% o f  the 
P 

saaple e x h i b i t e d  t o r q u e ,  wh ich  is twice a s  h i g h  a s  t h e  

p o p u l a t i o n  b a s e  r a t e  of  30% p r o j e c t e d  by ~ l a u  (1 977b) . 
Kay (1979)  c o n c l u d e s  t h a t  h i s  findings are n o t  i n c o n s i s t e n t  

with the re p o r t s  of t o r q u e  b e i n g  a s s o c i a t e d  with a b n o r m a l  

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

n e u r o l o g i c a l  d y s f u n c t i o n  b e i n g  t h e  common factor since the 

s o u r c e s  o f  a b n o r m a l i t y  c o u l d  be multiple and exogenous. Kay's 

s t u d y  offers l i t t l e  s u p p o r t  f o r  B l a u  Is (1977b) s p e c i f i c  

i n t e r p r e t a t i o n  of t o r q u e ,  b u t  it d o e s  s u p p o r t  t h e  idea that 
<: 

torque r a y  have  v a l u e  a s  a  marker v a r i a b l e  f o r  i d e n t i f y i n g  

i n d i v i d u a l s  a t  h i g h  risk f o r  d e v e l o p i n g  p s y c h o p a t h o l o g y .  A s  B l a u  

(1977b) n o t e s ,  a n  a c c u r a c y  of 21% i n  p r e d i c t i n g  s c h i z o p h r e n i c  



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

s t u d i e s .  

I n  an  i n t e r v i e w  s i t u a t i o n ,  most people have a t endency  &to 

look away from ths i n t e r v i e w e r  when they are asked a question, 

Day (1964)  n o t e d  t h a t  a s  people  begin to engage in reflective 

thought t h e y  t e n d  t o  i n i t i a t e  their e y e  movenent s  c o n s i s t e n t l y  

i n  t h e  same d i r e c t i o n ,  Day was t h e  first to  c h a r a c t e r i z e  

i n d i v i d u a l s  a s  b e i n g  eit er B i g h t - m o v e r s  o r  Lef t -mov ,ers ,  and h e  (" 
noted t h a t  there were p s y c h o l o g i c a l  differences between t h e  two 

types, with right-movers tending t o  experience a n x i e t y  as panic 

w i t h  an e x t e r n a l  cause, while lef t -movers  e x p e r i e n c e d  anxiety a s  

tension w i t h  a n  i n t e r n a l  b a s e ,  

D U ~ B  ( 1968) verified t h a t  eye movements were c h a r a c t e r i s t i c  

f o r  i n d i v i d u a l s ,  t h e  direction b e i n g  c o n s i s t e n t  appror iaate ly  

8 5 %  o f  the t i m e .  Bakan and strayer (19731, Etaugh and Rose 

( 1973 ) ,  and Libby (1970)  a s s e s s e d  the r e l i a b i l i t y  of CLEn over 

p e r i o d s  r a n g i n g  from a few h o u r s  to two weeks and found 

moderately h i g h  c o r r e l a t i o n s  i n  t h e  .7OSs, I n  a r e c e n t  review, 

Ehrl ichman and U e i n b e r g e r  ( 1  978)  c o n c l u d e d  t h a t  CLEn p a t t e r n s  

are r e l i s  b l e  c h a r a c t e r i s t i c s  of p e r s o n s .  

I t  was Bakan (1969 )  who f irst  s u g g e s t e d  t h a t  t h e  d i r e c t i o n  

of a p e r s o n * s  c o n j u g a t e  lateral eye . ovemonts  was r e l a t e d  t o  a 



preference for the use of a p a r t i c u l a r  hemisphere i n  t h e  

i n d i v i d u a l ' s  c o g n i t i v e  and af  fact ive  f o n c t i o n i n g .  Bakan 

presented ev idence  f ram s t u d i e s  of  e l e c t r i c a l  .brain s t i a  u l a t i o n  

which showed t h a t  s t i n n l a t i o n  of certain s i t a s  i n  o n e  hemisphere 

can cause conjugate l a t e r a l  eye sovements t o  t h e  o p p o s i t e  

( c o n t r a l a t e r a l )  s i d e .  Bakan suggested t h a t  t h e  n e r v o u s  system of 

the i n d i v i d u a l  i s  organized i n  s u c h  a way t h a t  a c t i v i t y  i n  t h e  

preferred h e a i s p h e r e  is f a c i l i t a t e d  either b y  lover latency, 

lover threshold, or greater s t r e n g t h  of e x c i t a t i o n .  Bakan (1978) 

uses t h e  term w h e m i s p h s r i c i t y "  t o  denote t h e  c o n c e p t  t h a t  

i n d i v i d u a l s  have  a preference or  b i a s  towards a c t i v a t i o n  of one 

hemisphere rather t h a n  t h e  o t h e r .  C L E l s  are an indication of 

easier a c t i v a t i o n  o f  t h e  h e m i s p h e r e  t h a t  i s  contralateral t o  t h e  

d i r e c t i o n  o f  the e y e  movements,  a n d  are therefore seen t o  b e  a n  

index of hem i s p h e r i c i t y .  R iqh t -mover s  a r e  t h e r e f o r e  

" l e f t - b r a i n e d *  and l e f t -movers  are  w r i g h t - b r a i n e d *  (Bskan, 

There is  a l a r g e  body of l i terature  dealing with functional 

asymmetries between t h e  hemispheres, As Bakara (1978) n o t e s ,  

. ..There is e v i d e n c e  of  l e f t  heaisphere s u p e r i o r i t y  i n  
t a s k s  i n v o l v i n g  grammatically o r g a n i z e d  word s e q u e n c e s ,  
mathematics,  a n a l y s i s ,  l o g i c ,  sequences  o v e r  t i n e ,  and 
motor c o o r d i n a t i o n .  R i g h t  h e m i s p h e r e  f u n c t i o n  seems 
dominant i n  tasks i n r o f v i n g  imaqsry, certain visual a n d  
c o n s t r u c t i v e  a c t i i t i e s  s u c h  a s  drawing, c o p y i n g ,  
assembling block  designs, perception and m a n i p l a t i  o n  of  
s p a t i a l  relations of a n d  b e t w e e n  objects o r  
c o n f  i g u r a t i o n k *  and  t h e  s i l ru l taneous  grasping of 
f r a g a e n t s  or p a r t i c u l a r s  a s  a  meaningful whole.  (pa 163). 



A l o g i c a l  e x t e n s i o n  of  t h a  e v i d e n c e  i s  t h a t  t h e  two 

h e m i s p h e r e s  have  d i f f  e tent a o d e s  o f  processing i n f  o r a a  t i o n ,  

leading t o  d i f f e r e n t  modes of c o n s c i o u s n e s s  a n d  thought. The 

left h e m i s p h e r e  mode h a s  been d e s c r i b e d  as b e i n g  l i n e a r ,  

r a t i o n a l ,  s y m b o l i c ,  a n a l y t i c ,  a b s t r a c t ,  f o c a l ,  p r o p o s i t i o n a l ,  

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

h e m i s p h e r e  node has been described as  being c o n c r e t e ,  

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

d i f f u s e ,  a p p o s i t i o n a l ,  a n d  p r i m a r y  process (Bakan ,  1378: Bogsn, 

1977; Dinond agd B e a u l o n t .  1974; K i n s b o u r n s  and' Smith, 1974;  

Nebes,  1974)  . 
A c c o r d i n g  t o  B a k a n q s  model,  right-movers s h o u l d  e x h i b i t  

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

of t h e  l e f t - h e s i s p h e f e ,  and l e f t - m v e r s *  c h a r a c t e r i s t i c s  s h o u l d  

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

hemisphe re .  The l i t e r a t u r e  on t h e  p s y c h o l o g i c a l  ccxrelates of 

CLEa d i r e c t  i o n  h a s  b e e n  r e v i e w e d  elsewhere (gakan ,  1 3 7 8 ;  

E h r l i c h m a n  and Yainberqor, 1 h 8 ) .  D e s p i t e  c e r t a i n  i n c o n s i s t e n t  

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

there is a f a i r  amount  of s u p p o r t  f o r  Bakan ' s  t y p o l o g y ,  a t  least 

t o  the e x t e n t  t h a t  r e l i a b l e  d i f f e r e n c e s  have been found  be tween  

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

r e l e v a n t  f i n d i n g s  a r e  l i s t e d  below, 

I n  a c l i n i c a l  p o p u l a t i o n ,  Day (1968) found a t e n d e n c y  for  

l e f t  movers  t o  s u f f e r  from d i f f e r e n t  t y p e s  of 



'--. 
diseases, as well a s  a t e n d e n c y  f o r  t h e m  t o  b e n e f i t  from 

d i f f e r e n t  types of p s y c h o t h e r a p y .  
J 

E x t e n d i n g  Day's (1964)  f i n d i n g s  r e g a r d i n ?  a d x i s t y ,  Gur a n d  

Gur (19751 found .  t h a t  r i g h t - m o v e r s  prefer d e f e n s e  aec 'w 
.- - Pe""'" 

of p r o j e c t i o n  a n d  o a t w a r d  t u r n i n g  o f  a g g r e s s i o n ,  whereas 

lef  l i k e l y  t o  use d e n i a l ,  r e p r e s s i o n ,  o r  

r e a c t i o n  f c r i a t i o n ,  a n d  are .ore likely t o  suffer p s y c h o s o m a t i c  

' . L e f t - m o v e r s  h a v e  been shoun &to h a v e  a greater 

s u s c e p t i b i l i t y  t o  h y p n o s i s  t h a n  r i g h t - m o v e r s  (Bakan, 1969; 

D e u i t t  a n d  A v e r i l l ,  1976;  Gur  and  Gur, I W U ) ,  a n d  a g r e a t e r  

amount of EEG alpha (Bakan a n d  S v o r a d ,  1969),  which t e n d s  t o  be 

more a b u n d a n t  o v e r  t h e  r i g h t  h e n i s p h e r e  and  is  c o r r e l a t e d  w i t h  

h y p n o t i c  susceptibility (Bakan, 1978) . 
Bakan (1969)  f o u n d  t h a t  r i g h t - m o v e r s  had  a r e l a t i v e l y  

I 

s u p e r i o r  p-ce o n  t h e  m a t h e m a t i c s  s u b - t e s t  of t h e  
L/ ' a 

scholastic i p t i t u d & e s t  (SAT) ,  and a l s o  t h a t  they p r e f e r r e d  

m a t h e ~ a t i c s / s c i e n c e  ma jqrs i n  u n i v e r s i t y .  These f i n d i n g s  were 

r e p l i c a t e d  by  Wei ten  a n d  Etaugh ( t 9 7 3 ) ,  who a l s o  found  

r i g h t - m o v e r  s u p s r i o r i t  y on a  c o n c e p t - i d e n t i f  i c a t i o n  task t h a t  

r e q u i r e d  v e r b a l  a n d  a n a l y t i c  skills, a n d  soperior left-mover - -  

perfornance on  a task r e q u i r i n g  perceptual-spatial ability, T h y  

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

ver> 
t h a t  t h e y  h a d  found was internally c o n s i s t e n t  w i t h  

Oakanis model  of  t h e  r e l a t i o n s h i p  between CLEH a n d  cerebral 



dominance  (Bakan, 1978)  . 
Gur (1975) bas f o u n d  t h a t  i n t e r v i e w s  i n  which s u b j e c t  and 

e x p e r i m e n t e r  a r e  seated face t o  face  y i e l d  t h e  most c o n s i s t e n t  

results,  S e v e r a l  s t u d i e s  have s u g g e s t e d  t h a t  t h e  c o n t e n t  of t h e  

q u e s t i o n s  t h a t  t h e  i n t e r v i e w e r  asks the s u b j e c t s  can bias t h e  

directions of t h e  eye moveaents b y  r e q u i r i n g  the functions of 

one h e m i s p h e r e  more t h a n  t h e  o t h e r ,  a s  i n  v e r b a l  aaterial 

questions v e r s u s  s p a t i a l l y  o r i e n t e d  q u e s t i o n s  ( G a l i n  a n d  

Ornstein, 1974 ;- K i n s b o u r n e ,  1972; Kocel, G a l i n ,  Ornstein, and 

Herrin, 1972 ;  Heitan a n d  E t a u g h ,  1974 a , b ) .  I t  h a s  b e e n  shown, 

however, that the e f f ec t  o f  q u e s t i o n  t y p e  is v e r y  weak when 
u? 

compared with the t e n d e n c y  of t h e  i n d i v i d u a l  subject t o  have  

c o n s i s t e n t  CLEE, which accounts for twice a s  much v a r i a n c e  a s  

q u e s t i o n  type (Bakan, C o u p l a n d ,  Glackman, P u t n a a ,  1974) .  

Bakan e t  a l ,  ( 1 9 7 4 )  developed a set of " n e u t r a l w  questions 

that d i d  net s h o w  anyi tendency t o  i n f l u e n c e  eye-movement 

d i r e c t i o n  i n  a c o l l e g e  p o p u l a t i o n .  T h i s  set of neutral q u e s t i o n s  

was used i n  t h e  s e c o n d  s t u d y  t o  b e  described here. 



Be ,Rat ionale  for Study I, .+ 

As m e n t i o n e d  ear l ier ,  t h e  Torque  t e s t  seems t o  

differentiate between  r i g h t - h a n d e r s  and l e f t - h a n d e r s ,  w i t h  a 

h i g h e r  proportion of l e f t - h a n d e r s  showing  torque (65%) t h a n  

r i g h t - h a n d e r s  (32%) (B lau ,  1977a).  one would be better o f f ,  

however ,  using t h e  absence of t o r q u e  t o  p r e d i c t  h a n d e d n e s s  

. ( r i g h t n e s s ) ,  r a t h e r  than t h e  p r e s e n c e  of torque, due t o  t h e  f a c t  

t h a t  a s u b s t a n t i a l  number of r i g h t - h a n d e d  p e o p l e  had torque i n  

B l a u l s  s t u d y ,  a n d  the p o p u l a t i o n  t e n d s  t o  be roughly 90% 

r i g h t - h a n d e d ,  According " to  B l a u l s  (1977a) d a t a ,  u s i n g  presence 

of torque t o  p r e d i c t  l e f t - h a n g e d n e s s  would result i n  3 2 %  of 

r i g h t - h a n d e r s  b e i n g  m i s - c l a s s i f i e d ,  o r  125 s u b j e c t s ,  Using 

absence of t o r q u e  t o  p r e d i c t  r i g h t - h a n d e d n e s s ,  35% of 

l e f t - h a n d e r s  would be . i s - c l a s s i f i e d ,  br o n l y  21 subjects. I f  we 

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

the b a s e  r a t e  phenomenon would ensure t h a t  ue c o u l d  a c h i e v e  90% 

a c c u r a c y  m e r e l y  b y  c l a s s i f  y i  ng e v e r y o n e  a s  r i g h t - h a n d e d .  

Obviously t h e r e  i s  s o m e t h i n g  more involved i n  Torque t h a n  

h a n d e d n e s s ,  a n d  s o m e t h i n g  more i h ~ o l v e d  i n  handedness than 

w h a t e v e r  i t  is t h a t  acooats for Torque .  



B l a u f s  d a t a  shows  t h a t  7 7 5  of t h e  p e o p l e  who had t o s q u e  

were r i g h t - h a n d e d  ( B l a u ,  l977a). These r i g h t - h a n d e d  people  w i t h  
\ 

t o r q u e  h a d  s o m e t h i n g  i n  common , w i t h  65% of t h e  l e f t - h a n d e d  

p e o p l e  i n  B l a u ' s  s t u d y .  One t h i n g  t h e y  have i n  c o r r o n  b y  virtue 

of  b e i n g  t o r q u e r s  i s  t h a t  t h e y  may have  "...some d e g r e e  of 
1 

d i f f i c u l t y  i n  d e v e l o p i n g  a n d  responding t o  t h e  c u l t u r e 8 s  1 
( 8  

r e q u i r e m e n t s  f o r  c o g n i t i o n ,  l a n g u a g e c  notor m o t i l i t y ,  .peer- group 

a c c e p t a n c e ,  a n d  s u c c e s s / a c c o m p l i s h ~ e n t .  (B lau ,  1977b) . cbmpare 

t h a t  d e s c r i p t i o i l  o f  t o r q u 3 r s  w i t h  H i l d r e t h 8  s (1949)  o b s e r v a t i o n  

t h a t  

. . , inco  
o r  d i f f  
c o n f  lic 

n s i s t e n t  h a n d  dominance ,  n i x e d  l a t e r a l i t y ,  d e l a y  
i c u l t y  i n  e s t a b l i s h i n g  manual  dominance ,  o r  
ts due  t o  e f f o r t s  t o  change d o n i n a n c e  i n  

h a b i t u a t e d  s k i l l s  can c a u s e  motor h a n d i c a p s  a n d  s e r i o u s  
d i f f i c u l t i e s  i n  s o c i a l  a d j u s t m e n t .  R e s i s t a n c e ,  
n e g a t i v i s m ,  s t u b b o r n e s s ,  t e n s i o n ,  a n d  n e r v o u s  
i n s t a b i l i t y  a r a  o b s e r v e d  i n  c h i l d r e n  who a r e  l a t e  i n  
e s t a b l i s h i n g  dominance  o r  whose h a n d e d n e s s  has  b e e n  
p a r t i a l l y  c o n v e r t e d .  (p.  2 1 7 ) .  

So it seems t h a t  t o r q u e r s ,  t h e  m a j o r i t y  of- whom a re  

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

a s  l e f t - h a n d e r s .  Note t h a t  B l a u  d e f i n e d  t o r q u e  as clockvise 

c i r c l i n g  b e h a v i o u r ,  wh ich  a p p e a r s  t o  be c h a r a c t e r i s t i c  of 

l e f t - h a n d e r s  [Blau, 1977a;  I l g  and bmas 1972) .  

S e v e r a l  researchers  h a v e  n o t e d  t h a t  t h i s  is a R i g h t - h a n d e d  

w o r l d ,  i n  wh ich  the l e f t - h a n d e r  i s  h a n d i c a p p e i  a n d  h a s  

d i f f i c u l t y  a c h i e v i n g  a n  optimum a d  j a s t r e n t  ( K o r a c  and Horko tic, 

1970;  ~ i i l d r e t h ,  1949) .  The d e v e l o p m e n t  of l a t e r a l  dominance ,  

l i k e  the d i r e c t i o n a l i t y  of c i r c l e - d r a w i n g ,  follows a  



d a v e l o p i e n t a l  c u r v e ,  a n d  t h e  maturing lef t - h a n d a r  h a s  t o  

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

w i t h  t h a  r e s u l t  t h a t  symptoms of m a l a d j u s t m e n t  t e n d  t o  become 

e x a g g e r a t e d  i n  t h e  a d o l e s c e n t  years (Hildreth, 1949) . T h i s  is a 

p l a u s i b l e  and  a c c e p t a b l e  e x p l a n a t i o n  of the d i f f i c u l t i e s  

encountered by l e i  t - h a n d s r s ,  but how d o e s  one e x p l a i n  B l a u l  s 

s i m i l a r  poor p r o g n o s i s  f o r  the m a j o r i t y  of torquers  who happen  

t o  be r i g h t - h a n d e d ?  These p e o p l e  seem to be s u s c e p t i b l e  to 

c o m p l a i n t s  that have been a t t r i b u t e d  t o  problems of l a t e  ality 

and  c e r d b r a l  d o m i n a n c e ,  and pet t h e y  a p p e a r  to .  b e  norma l a t  

l e a s t  i n  terms of b e i n g  r i g h t -  handad. T h e  p o s s i b i l i t y  s u g g e s t s  

itself that t h e s e  people h a v e  a problem r e l a t e d  t o  l a t e r a l i t y  

a n d  c e r e b r a l .  d o m i n a n c e  t h a t  d o e s  not m a n i f e s t  itself in terms o f  

- h a n d e d n e s s  and  is t h e r e f o r e  less s a l i e n t .  
+ I f  we l i v e  i n  .a r i g h t - h a n d e d  'world t h e n  i t  i s  a l s o  t r u e  

t h a t  we live i n  a left-hemisphere world, f o r  i t  is well known 

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

t h e  body, uhila t h e  right h e m i s p h e r e  c o n t r o l s  t h e  l e f t .  In 
* 

a d d i t i o n ,  a s  G a l i n  (1374) has n o t e d ,  t h e  l e f t  h e a i s p h e r e  n h a s  

p r e e m p t i v e  a n t s o l  over t h e  a a i n  .stream of boiiy a c t i v i t y  as  well 

as of p r o p o s i * $ o n a l  speecha.  Bakan (1978) sees t h e  left @ 

hemisphere a s  c r i t i c a l l y  a o d e r a t i n g  the  oatput of b o t h  @ 

hemispheres, ensari ng s o c i a U p  acceptable products, H d s r n  

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

l i v i n g ,  and  complicated lifestyles r e q u i r e s  a consc iousnes s  



h e a v i l y  weighted w i t h  left h e m i s p h e p  adjectives such as linear-, 

r a t i o n a l ,  d i g i t a l ,  l o g i c a l ,  a n d  a n a l y t i c .  But  a s  recent r e s e a r c h  
% I 

on h e m i s p h e r i c  asymmetry h a s  shown, t h e  r i g h t - h e m i s p h e r e  h a s  i t s  

funct ions  a l s o ,  and i t  has  been s u g g e s t e d  t h a t  optimum 

functioning, both i n  terms of mental  h e a l t h  and c r e a t i v i t y ,  

depends on  the successful i n t e g r a t i o n  of hemispheric  f u n c t i o n s  

-(Bakan,. 1978; Bogen, 1377; Galin,  197Q) , A s  Bakan (1 978) - has - - - 3 

sdqgested, NThe t& modes are a n t a b o n i s t i e  a n d  c o m p l e m e n t a r y , .  

s u q g e s t i n q  t h a t  a u n i t y  and struggle of o p p o s i t e s  is 

characteristic of 6aenta l  f u n c t i o p i n g .  

R e c a l l i n g  the l d t e r a t u r e  on C o n j u g a t e  Lateral Eye 

Uovelaents, it seeas t h a t  right-lrovers perform bet t%r an t a s k s  

that o s t e a k i b l y  t a p  f u n c t i o n s  of the l e f t  h e a i s p h e r e ,  while left 

rovers perform better on tasks t h a t  a r e  p u r p o r t e d  t o   tap^ r i g h t  

hemisphere f u n c t i o n s ,  These s u p e r i o r  performances are p r e s u t a b l y  
/ +/ d u e  to the s i t ion  to a c t i v a t e  o r  u t i l i z e  t h e  a p p r o p r i a t e  

hemisphere f o r  the t a s k .  A predisposition t o  activate a n  

inappropriate h e m i s p h e r e  r e s u l t s  i n  an inferior p e r f  oraance 

r e l a t i v e  t o  i n d i v i d u a l s  who a r e  p r e d i s p o s e d  towards t h e  

appropriate h e m i s p h e r e .  R e g a r d i n g  the CLEH literature, one will 

recall that left-aorers report more psychosoaatic  symptoas  a n d  

a r e  more likely t o  resort t o  r & p r e s s i o n  and d e n i a l  (Gur and c u r ,  

7975) ; they react more s t r o n g l y  t o  persuasion (Sherrod,  1972) ; 

and t h e y  a re  more l i k e l y  t o  b e  a l c o h o l i c s ,  i n t r o v e r t s ,  

d a y d r e a u e r s ,  and a s t h m a t i c ,  although not a l l  at t h e  same time 



(Bakan, 1971; 1978) . G a l i n  (1974) offers a n  e x p l a n a t i o n  for 

a d v a n t a q e s  t h a t  may a c c r u e  t o  r ight -mover / l e f t -bra ined  peop 

Is t h e  left h e m i s p h e r e  d e v e l o p s  i ts  l a n g u a g e  c a p a c i t y  i n  
t h e  s e c o n d  and t h i r d  y e a r s  o f  l i f e ,  i t  g a i n s  a great 
a d v a n t a g e  over t h e  r i g h t  hemisphere i n  m a n i p u l a t i n g  its 
e n v i r o n m e n t  a n d  s e c u r i n q  r e i n f o r c e m e n t s .  It seems likely 
t o  me that t h i s  is t h e  b a s i s  for the l e f t  h e a i s p h e r e r s  
s u z e r a i n t y  i n  o v e r t  b e h a v i o u r  i n  s i t u a t i o n s  of c o n f l i c t  
w i t h  the r i g h t  hemisphere, (p. 575) . 

T a k i n q  i n t o  accoudt the ear l ie r  s u g g e s t i o n  t h a t  we f i v e  i n  a 

l e f t  h e a i s p h e r e  o r i e n t e d  s o c i e t y ,  a n d  Bogen ' s  (1977) a s s e r t i o n  

that t h e  Yes . te rn  educational system l a c k s  b a l a n c e ,  t h r o u g h  

e m p h a s i z i n q  l e f t  h e n i s p h e r e  s k i l l s ,  o n e  m i g h t  suggest t h a t  t h e  

r i g h t - m o v e r s ,  being left h e m i s p h e r e  o r i e n t e d ,  would h a v e  fewer 

p r o b l e m s  i n  a d j u s t i n g  a n d  c o p i n g  t h a n  l e f t - m o v e r s ,  who would be 

more frequently " a p p e a l i n q  t o n  o r  activating a n  i n a p p r o p r i a t e  

h e m i s p h e r e .  

T h e  CLEtl t y p ~ l o g y  o f f e r s  a  p o s s i b l e  e x p l a n a t i o n  f o r  t h e  

T o r q u e  phenonmenon, i n  which t o r q u e r s ,  the majority of  whoa are 

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

of left-handers. Earlier it u a s  s u g g e s t e d  t h a t  p e o p l e  w i t h  

t o r q u e  suffer from a condition r e l a t e d  t o  l a t e r a l i t y  and 

cere-1 dominance  which d o e s  n o t  n e c e s s a r i l y  a a n i f e s t  itself i n #  

hand p r s f e r e n c e .  It may be t h a t  t o r q p e r s  h a v e  a p rob lem w i t h  

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

r e l y  upon,  a n  i n a p p r o p r i a t e  h e a i s p h e r e  i n  t h e i r  b e h a v i o u r s .  

H e a i s p h e r i c i t y ,  a s  d e f i n e d  i n  Bakan ' s  ( 1  978) model, shows 

n o  clear r e l a t i o n s h i p  with h a n d e d n e s s  a s  there appears to be 



a p p r o x i m t e l y  a n  aven s p l i t  be tween  r i g h t - m o v e r s  and 

left-aovers,  a l t h o u g h  most of t h e .  s t u d i e s  c o n d u c t e d  h a v e  

eliminated left-handers b e c a u s e  t h e i r  b e h a v i o u r  a p p e a r s  t o  b e  

l e s s  l a t e r a l i z e d  (Bakan, 1978) .  I t  i s  therefore s u g g e s t e d  t h a t  

r i g h t - h a n d e d  torquers are p r o n e  t o  p r o b l e m s  of adjustment b y  

virtue of a n  i n a p p r o p r i a t e  r e l i a n c e  on the r i g h t  hemisphere i n  

a n  e n v i r o n m e n t  which i s  left heaisphere o r i e n t e d ,  r e s u l t i n g  i n  

pro  b l e ~ a s  similar i n  ou tcome  to t h o s e  experienced by left-handed 

p e r s o n s .  If t h i s  were t r u e ,  o n e  would expect  a large percentage 

of t o r q u e r s  t o  be left-movers. C o n v e r s e l y ,  one would e x p e c t  f e u  

r i g h t - m o v e r s  t o  exhibit torque. 

study (I) vas d e s i g n e d  to i n v e s t i g a t e  t h e  relationship 

betveen T o r q u e  and CLEn d i r e c t i o n  i n  e l e m e n t a r y  s c h o o l  children, 

a sample c h o s e n  to permit c o m p a r i s o n  wi th  t h e  s t u d i e s  r e f e r r e d  

t o  by B l a u  (1977b)  . T h e  following hypotheses were t e s t e d  : 

1. There are more l e f t - m o v e r s  t h a n  right -movers a n o n g s t  

subjects w i t h  t o r q u e .  

2. A g r e a t e r  p r o p o r t i o n  of left-movers w i l l  exhibit torque than 

r i g h t - m o v e r s .  

L e f t - h a n d e d  subjects were e x c l u d e d  f rom the s t u d y  b e c a u s e  t h e i r  

sma l l  nainber c o m p l i c a t e s  s t a t i s t i c a l  a n a l y s i s ,  a n d  t h e  resources 

available f o r  t h e  study were i n s u f f i c i e n t  to o b t a i n  a 

r e p r e s e n t a t i v e  s a a p l e .  



The s u b j e c t s  o f  the s t u d y  consisted of a l l  tho s t u d e n t s  i n  

Kindergar ten  t o  Grade T h r e e  c l a s s e s  i n  a n  e l e m e n t a r y  school i n  

the Lower Mainland  of B.C.. The t o t a l  number of s u b j e c t s  tested 

was 122, o f  which 5 were eliminated from t h e  s t u d y  b e c a u s e  they 

vere left-handed, and 20 were excluded b e c a u s e  t h e y  f a i l e d  t o  

d e m o n s t r a t e  a d i r e c t i o n a l  preference of e y e  movements. O f  the 

remaining 97 s u b j e c t s ,  57  were male and 40 were f e n a l e .  Ages 

ranged from 5 3  months  t o  155 months. T h e  s a m p l e  was 

h e t e r o g e n e o u s  i n  terms of  social and e t h n i c  background. 

s u b j e c t s  were i n t e r v i q w e d  i n d i v i d n a l l p ,  and vere h e l d  t h a t  

t h e y  would  b e  g i v e n  some tests which were i n  n o  way c o n n e c t e d  

with their marks i n  school. They vere g i v e n  n o  h i n t  a s  t o  t h e  

p u r p o s e  3f t h e  s t u d y ,  b u t  a number of t h e m  c o n c l u d e d  that i t  had 

t o  do with handedness. A s  t h e  s h o o 1  is an open area, the 

i n t e r v i e w s  were c o n d u c t e d  i n  a n  area surrounded b y  s t o r a g e  

cupboards .  The i n t e r v i e w s  were c o n d u c t e d  i n f o r m a l l y ,  and data 



were collected on h a n d e d n e s s ,  t o r q u e ,  CLEH, eye d o m i n a n c e ,  and 

e y e l i d  m o t i l i t y .  T h e  d a t a  o n  eye dominance a n d  e y ~ l i d  m o t i l i t y  

were p a r t  of a s e p a r a t e  s t u d y  a n d  will n o t  b e  d i s c u s s e d  here. 

E a c h  s u b j e c t  was seated d i r e c t l y  opposite t h e  i n t e r v i e w e r ,  3 
with a  small t a b l e ,  1 meter w i d e ,  in between. A blank, 

symmetrical wall uas b e h i n d  t h e  i n t s r v i e v e r .  Subjects were asked 

t o  print t h e i r  names o n  a p i e c e  o f  p a p e r  which t h e n  became t h e  

d a t a  s h e e t  for that i n d i v i d u a l .  a t e s t  f o r  t o r q u e ,  n o d a l l e d  

a f t e r  t h e  one d e s c r i b e d  b y  B l a u  (1977b) , was t h e n  a d m i n i s t e r e d .  

S u b j e c t s  were a s k e d  t o  d r aw  circles a r o u n d  t h r e e  *X'sw, one a t  a 

t i a e ,  which h a d  been d rawn  on the d a t a  s h e e t ,  Subjects used a 

pencil w h i c h  h a d  been  p l a c e d  e q u i d i s t a n t  from either hand .  The  

interviever noted which hand was used t o  draw t h e  circles, and 

recorded t h e  number  of circles d r a w n  i n  a c l o c k w i s e  d i r e c t i o n  

( h i s  v a l u e  was  u sed  t o  measure namoont* of t o r q u e ) .  S u b j e c t s  
'# 

were t h e n  asked t o  repeat t h e  task w i t h  t h e  n o n - d o m i n a n t  hand .  

An additional test of h a n d e d n e s s  was then a d m i n i s t e r e d ,  

which consisted o f  the subject t h r o w i n g  a tennis b a l l  t o  t h e  

i n t e r v i e v e r  over f o u r  t r i a l s .  Subjects who used the l e f t  h a n d  t o  

print, draw circles o n  the initial torque t es t ,  or throw the 

ball were e x c l u d e d  from t h e  s t u d y .  

The subject's d i r e c t i o n  of CLEH was then d e t e r m i n e d  by  

o b s e r v i n g  t h e  d i r e c t i o n  of t h e  eye aovements i m m e d i a t e l y  a f t e r  

t h e  i n t e r v i e w e r  asked a q u e s t i o n .  Subjects were told t h a t  t h e y  

were g o i n g  t o  be a s k e d  some q a e s t i o n s  and t h a t  t h e y  s h o u l d  t h i n k  



carefully about the aasw&s. 

Pour q u e s t i o n s  were a s k e d  which had been saggested by Bakan 

(personal communicatioe) : 

Pha-t i s  y o u r  favourite  colour? 

Phat  d i d  you do l a s t  night after supper?  

Who is the smallest person that you know? 

What i s  t h e  h a r d e s t  thing for you to d o  i n  school? 

flovement i n  t h e  same d i r s c t i o n ' o n  three out of four questions 

was d e f i n e d  a s  d e n o t i n g  a preference f o r  t h a t  d i r e c t i o n .  

After a l l  t h e  d a t a  had been collected, subjects were 

thanked for  their c o o p e r a t i o n  and sent back t o  their c l a s s e s .  

A l l  data were r e c o r d e d  i n  code, and subjects were g e n e r a l l y  

unaware o f  what was, b e i n g  observed a n d  record@. 



61 
Table I shows the number of sob jects v i t h  t o r q u e  a s  a 

f u n c t i o n  of t h e  direction o f  eye movements (CLEM). The  majority 

of the s u b j e c t s  w i t h  torque were left-movers, a n d  t h e  i n c i B n c e  
v' 

of torqne was low~st among those s u b j e c t s  with. Right CLEN. 

TABLE 1 

FREQUENCIES OF SUBJECTS UITH TORQUE 

AS A FUNCTION OF CLEPI. (W=97) 

LEFT RIGHT TOTAL 

TORQUE 26 3 1 37 

h 0  T O R Q U E  2 9  3 1 60 

TOTAL 55 42 97 

A Chi-square a n a l y s i s  of t h e  data revealed t h a t  the p r o p o r t i o n  

of Rig* movers vith torque (26%) vas sf g n i f i c a n t l y  d i f f e r e n t  

from t h e  p r o p o r t i o n  o f  Le f t -movers  with t o r q u e  (47%) (Xz = 4 .48 ,  

p < . 0 5 ) .  As a measure of a s s o c i a t i o n  between CLEM and Torque, a 

p h i  coefficient was c a l c u l a t e d  t o  be  .21. A 1 1  c h i - s q u a r e  v a l u e s  

2 2  



reported are uncorrected for c o n t i n u i t y .  

70% of t h e  subjects w i t h  torque vere l e f t - a o v e r s ,  vhereas 

o n l y  48% of the sub j e t s  w i t h  no torque vere l e f t  aovers, 

Overal l ,  38% of the sample  e x h i b i t e d  torque. 

T a b l e  2 shows t h e  frequencies of r i g h t  and left *movers 

e x h i b i t i n g  torque a s  a function of age .  

TABLE 2 

FREQUENCIES Of TORQUE FOR CLEH 

ARD AGE CATEGORIES. (n=97)  

AGE LEFT-NO TQ. . LEFT-TORQUE BIGHT NO-TQ. BIGHT-TOBQUE 

TOTAL 2 9 i 26 3 1 1 1  . 

Chi-square a n a l y s i s  revealed t h a t  t h e  relative frequencies d i d  

not vary s i g n i f i c a n t l y  across  age c a t e g o r i e s ,  (X* ( 9d f )  = 10.52,  

p > . 2 5 ) ,  which suggests t h a t  it was l e g i t i m a t e  t o  compare the  

proportions of r i g h t  a n d  left aovers w i t h  torque p o o l e d  over age 

groupings. 



Table 3 shows t h e  frequencies o f  

t o r q u e ,  broken down a c c o r d i n g  t o  sex. 

r i g h t  and l e f t  movers w i t h  
, 

, 

TORQUE 

&iO TORQUE 

TOTAL 

TABLE 3 

CLEPI VS. TORQUE BY SEX -+ 
.' 

ff ALES (W=57) ; PEHALES (B1=40) 

R I G H T  LEFT 

5 10 

R I G H T  

6 

TOTAL 

37 

The p r o p o r t i o n  of males w i t h  torque was 37%,  whereas 40% of t h e  

f e m a l e s  exhibited torque. For t h e  male s ,  76% of t h e  t o r q u e  

s u b j e c t s  were l e f t - m o v e r s  and 4 U Y  of t h e  no - torque  subjects were 

lef t-movers. A ph i  c o e f f i c i e n t  measuring the r e l a t i o n s h i p  

between CLEM and t o r q u e  was c a l c u l a t e d  to be .29, whach was 

s - i q e i f i c a n t  a t  the .O5 l e v e l ,  Xo ( l d f )  =4 .80 .  Among t h e  f e m a l e s ,  

63% o f  t h e  t o r q u e  subjects were left-mowers, a s  compared to  54% 

of the no- torque  s u b j e c t s .  C h i  s q u a r e  for t h e  f eaa l e s  was not 

s i g n i f i c a n t , ,  X 2  ( l d f ) = .  2 7 ,  pP.05). 



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

between t h e  d i r e c t i o n  o f  c o n j u g a t e  l a t e r a l  eye movements and 

t o r q u e .  38% of the s a m p l e  e x h i b i t e d  t o r q u e .   hes so s u b j e c t s  were 

a l l  r i g h t - h a n d e d ,  y e t  t h e y  m a n i f e s t e d  a b e h a v i o u r  (clockwise 

c i r c l i n g )  t h a t  is c h a r a c t e r i s t i c a l l y  f o u n d  i n  l e f t - h a n d e d  
7b.r 

p e r s o q s .  ~ g i s  h a h a v i o n t ,  t o r q u e ,  h a s  been a s s o c i a t e d  with a 
1, 

d e v e l o p m e n t a l  l a g  ( B l a n ,  1977; I l q  a n d  Ames, 1372) .  O f  t h e s e  

s u b j e c t s  w i t h  t o r q u e ,  70% h a d  l e f t  CLEX, which  would s u g g e s t  a 

t e n d e n c y  f o r  p e o p l e  with t o r q u e  t o  be ~ i g h t -  b r a i n e d ,  a c c o r d i n g  

to Bakan's ( 1978) h e m i s p h e r i c i t y  model. The p e r c e n t a g e  of 
B 

right-movers w i t h  t o r q u e  u a s  26$,  compared to 47% fo r  t h e  

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

r e s p o n s i b l e  f o r  torque are more p r e v a l e n t  among l e f t - m o v e r s .  If 

B l a u '  s (1 977b) c o n c l u s i o n s  a b o u t  t o r q u e  a re  v a l i d ,  t h e  r e s u l t s  

of t h i s  study s u g g e s t  t h a t  l e f t  movers are more l i k e l y  t o  h a v e  

pmoblems a d a p t i n g  i n  l i f e  t h a n  a r e  r i g h t - m o v e r s ,  and  that 

l e f t - m o v e r s  are more l i k e l y  t o  be a t  r i s k  f o r  s c h i z o p h r e n i a ,  as 

determined b y  t h e  h i g h  incidence of t o r q u e  t h e y  e x h i b i t e d .  

A l t h o u g h  males a n d  females had  a similar incidence of 

t o r g u e ,  40% a n d  37% respectively, t h e  r e l a t i o n s h i p  bet ween q E f l  

and t o r q u e  a p p e a r s  t o  be stronger among males; t h e  direction of 

CLEH does n o t  seem t o  be as much of a f a c t o r  i n  the i n c i d e n c e  of 



t o r q u e  among females, a l t h o u g h  the t r e n d  i s  i n  t h e  same 

direction, This i s  c o n s i s t e n t  w i t h  the l i t e r a t u r e  s u g g e s t i n g  

t h a t  the female b r a i n  i s  less f u n c t i o n a l l y  l a t e r a l i z e d  than t h e  
1 

male b r a i n  (Bakan a n d  Putnam, 1974;  Hannay and n a l o n e ,  1976; 

HcGlone a n d  K e r t e s z ,  1973) .  

There  are two main n e t h o d o l o g i c a l .  probleas wi th  this s t u d y .  

The  d i r e c t i o n  of CLEH was measured u s i n g  o n l y  f o u r  q u e s t i o n s ,  

which may have l e d  to  error i n  d i s t i n g u i s h i n g  r i g h t  from l e f t  

movers .  

I n  a d d i t i o n ,  t h e  method o f  d e t e r m i n i n g  h a n d e d n e s s  may h a v e  

allowed converted l e f t - h a n d e r s  and a a b i l a t e r a l  subjects to  b e  

i n c l u d e d  i n  t h e  s t n d y ,  which m i g h t  have b i a s e d  t h e  i n c i d e n c e  of 

torque, A t t e m p t s  were made t o  c o n t r o l  t h e s e  possible s o u r c e s  of 

error i n  S t u d y  11; 
+ 

F u r t h e r  d i s c u s s i o n  of the results of t h i s  stndy will take . 
place  i n  c o n j a n c t & o n  w i t h  the d i s c u s s i o n  of t h e  results of t h e  

second s t u d y .  



?. Rationale for Study 11 

S t u d y  I1 was d e s i g n e d  t o  test i f  resu Its similar to  t h o s e  

of t h e  f i rs t  s t u d y  would b e  f o u n d  i n  a n  o l d e r  s a m p l e ,  namely  

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

b e t w e e n  'To rque  and CLEH, d a t a  were g a t h e r e d  t o  t e s t  the v a l i d i t y  

of torque a s  a p r e d i c t o t % f  t e n d e n c i e s  t o w a r d  s c h i z o p h r e n i a ,  a s  
k 

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

(HBPI). . .*. r 

The first s t u d y  was c o n d u c t e d  u s i n g  k i n g e r g a r t e n  and 

e l e m e n t a r y  s c h o o l  c h i l d r e n .  Ames and I l g  (1951) ,  Gesell and  Ames 

(1946)-,  I l g  and  $mes (1972)  and B l a u  (1977a,b)  all agree t h a t  

some d e g r e e  of c l o c k w i s e  c i r c l i n g  b e h a e i o u r  is n o r r a l  i n  young 

c h i l d r e n .  T h i s  b e i n g  the case, t h e  presence of torque in t h e  

c h i l d  r e n t  s s a m p l e  may n a t  h a v e  b e e n  a p a t h o l o g i c a l  s i g n .  The 
d 

a b o v e  a u t h o r s  are a b g r i n  agreement t h a t  c l o c k w i s e  c i r c l i n g  

b e h a v i o u r  ( t o r q u e )  after t h e  age o f  ten is  a b n o r m a l  and 

i n d i c a t e s  i m m a t u r i t y ,  although t h e  case is n o t  c lear  for 

left-handers a c c o r d i n g  t o  Ilg and Ames (3972). University 

students were therefore used a s  s u b j e c t s  i n  t h e  s e c o n d  s t u d y ,  on 

t h e  g r o u n d s  t h a t  t h 2  presence of t o r q u e  would be  a mote c r i t i c a l  



'i 
X 

* ,  

sign i n  a n  older a n d  t h e o r e t i c a l l y  more ma tu re  sample.  

A s s u a i n g  t h a t  the p r e s e n c e  of t o r q u e  i n  a a t u r e  sample i s  'c 
a c r i t i c a l  sign, o n e  would e x p e c t  t o r q u e  t o  be correlased with 

h i q h  scores on the S c h i z o p h r e n i a  (Sc) scale o f  the MnPI. The 

HHPI is t h e  most  w i d e l y  u s e d  a n d  r e s e a r c h e d  i n s t r u m e n t  for 

o b j e c t i v e  p e r s o a a i i t y  assessment, T h e  HEPI c a n  b e  used t o  

i d e n t i f y  a  r a n g e  o f  p s y c h o p a t h o l o g y  that wets the R e s e a r c h  
- 6  

~ i a g n o s t i c  Cr i t e r i a  i n  n o n - h o s p i t a l  s e t t i n g s  s u c h  as  u n i v e r s i t y  

campuses .  (Haier, B i e d e r ,  Khour i ,  and  Buchsbaum, 1979) . High 

scores on a8PI s c a l e s  (i.e. T-scores o v e r  70)  s u g g e s t  

psychological diff i c n l t i e s ,  a n d  e x t r e m e  scores o f t e n  i n d i c a t e  

s e r i o u s  p s y c h i a t r i c  problems (Raier e t  a l ,  1979) . 
F i n a  (1973) u s e d  the HHPI t o  i d e n t i f y  w n o n - p s p c h o t i c n  

s c h i z o p h r e n i a  i n  a c o l l e g e  s e t t i n g ,  H e  used a 3-point c o d e  

s y s t e m  to i a e n t i f  y s u b j e c t s  whose HMPI profiles were 

c h a r a c t e r i z e d  by alerat ion  on Scales 2, 7, and 8, which are 
-k 

da p r e s s i o n ,  p s y c h a s t h e n i a ;  a n d  s c h i z o p h r e n i a ,  respecti  rely .  

Dworkin and Uidoa (1977) s u g g e s t  t h a t  t h e  HHPI c a n  be  u s e d  i n  

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

. .\ 

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

I n  a l o n g i t u d i n a l  s t u d y ,  Hathawa y, u o n a c h e s i ,  and  S a l a s i n  

(1970) found t h a t  n i n t h - g r a d e  s t u d e n t s  w i t h  h i g h  Sc scale 

profiles had  lower high s c h o s l  perforzaance, c o m p l e t e d  less  

s c h o o l i n g ,  a n d  had l o v e r  s o c i o e c o n o a i c  s t a t u s  by age 2 5  t h a n  

their peers who had n o r m a l  p r o f i l e s .  Dworkin and Hidom (1977) 



conc luded  t h a t  !!!!!PI p r o f i l e  types i n d i c a t i v e  o f  s u b c l i n i c a l  

s c h i z o p h r e n i a  (h. Sc scale t h e  h i g h e s t  o r  s e c o n d  highest 

e l e v a t e d  score) are s e n s i t i v a  t o  underlying p r e d i s p o s i t i o n s  t o  

adverse s o c i a l  outcomes i n  a c o l l e g e  sample. 

In view of criticisms r e g a r d i n g  t h e  t r a d i t i o n a l  

i i i t e r p r e t a t i o n s  of i n d i v i d u a l  HHPI scales, Hedlund (1977) 

reviewed and  compared s e v e n  i n d e p e n d e n t  s t u d i e s  o f  tha 

b e h a v i o u r a l  o r  s y n p t o a  c o r r e l a t e s  o f  t h e  i n d i v i d u a l  8HPI  scales. 

B e  concluded t h a t  there was consistency i n  t h e  b e h a v i o a r a l  o r  

s y ~ p t o m  correlates for t h e  i n d i v i d u a l  scales, and t h a t  t h e  

cosrelates  tended to provide c o n s i d e r a b l e  construct v a l i d i t y  for 
,- 

* t r a d i t i o h a l  i n t e r p r e t a t i o n s .  However, h e  also n o t e d  t h a t  t h e  

significant r e l a t i o n s h i p s  f o u n d  were u s u a l l y  of a low o r d e r  of 

correlation, and t h a t  it is d i f f i c u l t  t o  obtain unique 

d i s c r i a i n a t i o n  •’ma the use of s i n g l e  s c a l e s  (nedlnnd,  1977). 

A d m i t t e d l y ,  a high s c o r e  on t h e  Sc scale is not s u f f i c i e n t  

t o  p r e d i c t  a specific diagnosis of s c h i z o p h r e n i a :  snch d i a g n o s e s  

generally require t h a t  several criteria be met, However, high 

scores on the Sc s c a l e  p resumably  i n d i c a t e  degree of s i n i l a r i t y  

w i t h  p a t i e n t s  who d e m o n s t r a t e  b i z a r r e  and unusual thoughts or 

behaviour, and i n  fact ,  s u c h  scores a r e  s i g n i f i c a n t l y  correlated 

w i t h  h a l l u c i n a t i o n s ,  f oraal t h o u g h t  d i s o r d e r ,  nnnsual thought 

content, inappropriate affect, p e c u l i a r  mannerisms,  bizarre 

b e h a v i o u r  , psychomotor  r e t a r d a t i o n ,  c o n f  n s i o n ,  ~Sthdrawal ,  a n d  
* 

detac haent (Hedlund, 1377). A c c o r d i n g l y ,  i t  seeas reasonable t o  



i n t e r p r e t  h i g h  Sc scale scores as being characteristic of a 

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

j j s y c h o l o i i c a l  d i f f i c u l t y .  (Dworkia  and a idom,  1977; Haier e t  a l ,  

1379).  

If, as Blau ( 1  977b) s u g g e s t s ,  c h i l d r e n  who exhibit torque 

a f t e r  age five are  prone t o  a d e v e l o p m e n t a l  l a g  which impedes 

c o a  petefice and ad  j u s t a e n t ,  o n e  would expect evidence o f  a 

relationship between p s y c h o l o g i c a l  p r o b l e a s  a n d  t orqne i n  
7- 

adulthood, 

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

or high r i s k  f o r  t h e  development of s c h i z o p h r e n i a ,  o n e  might 

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

of t h e  sc scale o n  t h e  HnPI. 

~ e v a r a l  hypotheses r v e  ' t , h e r e f k e  g e n e r a t e d .  Comparing EMPI 

p r o f i l e s ,  s u b j e c t s  v i t h  torque s h o u l d  tend t o  bsve h i g h e r  scores 
252 " on t h e  sc s c a l e  t h a n  s u b j e c t s  v i t h o u t  t o r q u e ,  Eore p a r t i c u l a r l y ,  

subjects v i t h  t o r q u e  should be more r l i k e l y  t o  have elevated S c  

scores than s u b j e c t s  without t o r q u e ,  e l e v a t i o n  being 3ef ined  a s  

greater than or e q u a l  t o  a T-Score  of 70, which i s  2 s t a n d a r d  

deviations a b o v e ' t h e  s t a n d a r d i z e d  mean and sugges t ive  of 

p s y c h o l o g i c a l  d i f f i c u l t i e s .  (Haler et a l ,  1979) , 5 4 

P f n a l f y ,  if torque and its related p r o b l e a s  are c o r r e l a t e d  

with a bias f o r  right-hemisphere (Left CLEI) activation as  sug- 

g e s t e d  i n  Study I, s u b j e c t s  with torque a n d  L e f t  CLEM s h o u l d  

have the highest incidence of S c  scores greater than o r  e q u a l  to 





In  order to get a clearer picture of the r e l a t i o n s h i p  

between torque and CLEff, it was d e c i d e d  that equal numbers of 

r i q h t  and l e f t  movers would b e  d e s i r a b l e ,  a s  they are thought to  

be  represented f a i r l y  e q u a l l y  in t h e  p o p u l a t i o n  (Bakan,  1978) .  

Sex was b a l a n c e d  a l s o .  Strict c r i t e r i a  were e s t a b l i s h e d  for 

determining CLEM a n d  handadness, and o n l y  right-handed s u b j e c t s .  

were included i n  the s t u d y .  S c o r e s  on the Sc  (schizophrenia) 

scale o f  the HHPI represented an a d d i t i o n a l  var iab le .  

S u b j e c t s  

S u b j e c t s  were undergradw te s t u d e n t s  i n  Psycho logy  courses 

who had been so l i c i t ed  daring lectures and t u t o r i a l s  a t  Simon 

Praser University. Out of a pool of 35  volunteers, 56 subjects 

were s e q u e n t i a l l y  selected according t o  t h e  c z i t e r i a  described 

i n  the procedure section. F o u r t e e n  subjects were assigned to  

e a c h  of 4 conbinations of CLEH and S e x :  3ight C L E W H a l e ,  Right 

CLEH/Penale ,  L s f t  C L E & / A a l e ,  Left CLEtl/Pemale.  



b To control for possible effects o f  q u e s t i o n - t y p e  on 

d i r e c t i o n  o f  CLEH, and t o  m i n i m i z e  e r r o r  in d i f f e r e n t i a t i n g  

between riqht and l e f t - m o v e r s ,  a set of 20 * n e u t r a l l t  q u e s t i o n s  

developed by Bakan, c o u p l a n d ,  Glackrnan, and Putnam (1974)  were 
* 

u s e d  to e l i c i t  eye movements. ~ h e s e  q u e s t i o n s  were shown n o t  t o  

elicit a s y s t e m a t i c  t e n d e n c y  t o  CLEM i n  e i t h e r  d i r e c t i o n  i n  a 

sample of  r i g h t - h a n d e d  s u b j e c t s  similar t o  those used  i n  t h i s  

study ISee  Appendix  A )  . 
A m o d i f i e d  v e r s i o n  of t h e  Annett h a n d e d n e s s  q u e s t i o n n a i r e  

was u s e d  t o  select r i g h t  handed  subjects. T u e l v s  items are  

scored on a 5 - p o i n t  scale r a n g i n g  from " a l w a y s  l e f t "  t o  "always 

rightn, which p r o d u c e s  scores on a con t inuum from -24 to 24. A 

s c o r e  greater t h a n  o r  e q u a l  t o  p l u s  9 i s  i n t e r p r e t e d  a s  

i n d i c a t i n g  r i g h t  h a n d e d n e s s .  (Llebes and B r i g g s ,  1 975) . 
S u b j e c t s  were a d m i n i s t e r e d  t h e  complete v e r s i o n  of the 

n i n n e s o t a  M u l t i p h a s i c  P e r s o n a l i t y  I n v e n t o r y  (MUPI-Pora R ) ,  a n d  

scores were computed  u s i n g  t h e  m a t e r i a l s  providad by t h e  

~sycholoqical corporation. 



S u b j e c t s  were recruited o n  the pretext of participating in 

a study of  l a t e r a l i t y  anp personality c h a r a c t e r i s t i c s .  They were 
/ 

t o l d  that  measures o f  l a ' t e r a l i t y ,  r e s p o n s e  p a t h r n s ,  and 

p e r s o n a l i t y  vould b e  taken. S u b j s c t s  were informed ahead of time 

t h a t  i n t e r p r e t a t i o n  of specific i n d i v i d u a l s e  test results would 

n o t  b e  made a v a i l a b l e ,  but  t h a t  subjects would be given access 

* to  a c o p y  o f  the s t u d y ' s  r e s u l t s  after i ts  c o m p l e t i o n ,  A coding 

C system was used t o  p r o t e c t  the i d e n t i t y  of s u b j e c t s ,  a n d  

c o n f i d a n t i a l i t y  of information was g u a r a n t e e d .  

T h e  study was c o n d u c t e d  over two s e s s i o n s .  T h e  first 

session, d u r i n g  w h i c h  t h e  screening took place ,  lasted for t e n  

to f i f t e e n  minutes.  Subjects ware tested individually, in a 9 
4 

ft, b y  9 f t .  w i n d o w l e s s  room with symmetrical, g r a y ,  concrete 

w a l l s ,  The room had been c h o s e n  because it o f f e r e d  subjects a 

symmetrical f i e l d  o f  v i s i o n ,  so a s  not to bias the direction of f 

eye movements through d i s t r a c t i n g  s t i m u l i .  

The d i r e c t i o n  of CLEH was first assessed, us ing  t h e  set  of 

q u e s t i o n s  devised b y  Bakan et a1 ' ( I  974), which p r e s n r a b l y  

stimulated t h o u g h t ,  thereby  eliciting eye movements, The first 

eye movement after c o m p l e t i o n  of t h e  question was scored with 

reference t o  a c l o c k  face, s u c h  that p o s i t i o n s  of 1,2,3,4 and 5 

were l e f t  movements, 7,8,9,10 and 1 1  usre right movements, and 6 

and 12 r e p r e s e n t e d  a n  i n v a l i d  trial. Vacant stares, c losed eyes, 



and l o o k i e s  away b e f o r e  the end  of the question rere also s c o r e d  

a s  invalid trials. C o n s i s t e n t  CLEH s u b j e c t s  were defined as 

those who made valid r e s p o n s e s  t o  75% of t h e  q u e s t i o n s ,  w i t h  a t  

least 7 0 %  o f  these responqes i n  t h e  same d i r e c t i o n ,  either right 

or l e f t ,  Only c o n s i s t e n t  subjects were r e t a i n e d  for t h e  second 

p h a s e  o f  t h e  s t u d y .  Subjects were s e a t e d  a t  a small  table, (1 

meter sq.) , d i r e c t l y  a c r o s s  from t h e  i n t e r v i e w e r ,  vho took care 

t o  a a i n t a i n  a steady gaze, so a s  n o t  to  b i a s  t h e  s u b j e c t s  eye 

movements throuqh the d i r e c t i o n  of h i s  own. Care was taken t o  

a p p e a r  t o  b e  merely c h e c k i n g  off t h e  q u e s t i o n s  so as  not to  

alert t h e  s u b j e c t  t o  what a s p e c t  of b e h a v i o u r  was b e i n g  

r e c o r d e d .  

The h a n d e d n e s s  q u e s t i o n n a i r e  was a d a i n i s t e r e d  n e x t ;  a score 

of at least 9 d e f i n e d  r i g h t - h a n d e d n e s s ,  Only r i g h t - h a n d e d  

subjects were retained for 'the second phase of t h e  study,  

s modified version of B l a u ' s  (1977a) Torque test was  t h e n  

a d m i n i s t e r e d ,  E s  Blan a d a i t s  that o n l y  t h e  c i r c l i n g  t a s k  is  

s c o r e d  i n  d e t e r m i n i n g  t o r q u e ,  i t  was decided t h a t  t h e  copying 

and s i g n a t u r e  tasks could b e  d i s p e n s e d  wi th ,  Each subject uas 

p r e s e n t e d  v i t h  a piece of p a p e r  w i t h  three X ' s  i n s c r i b e d  upon it 

and asked t o  draw a  'circle aromd each of  t h e  X's, with t h e  

r i g h t  hand, The i n t e r v i e w e r  noted and recorded t h e  number of 

clockwise circles. The pmcess was repeated for t h e  left hand, 

on a s e p a r a t e  piece of paper. 



Data on e y e l i d  m o t i l i t y  a n d  t h e  f l u l l e r - L y e r  i l l u s i o n  uere 

a l s o  c o l l e c t e d ,  as p a r t  of a separate s t u d y .  As t h e  procedures 

i n v o l v e d  in c o l l e c t i n g  this d a t a  c o u l d  i n  n o  way h a r e  b i a s e d  t h e  

results o f  t h i s  s t u d y ,  t h e y  will n o t  be  r e p o r t e d  here. 

T h e  d a t a  on CLEM a n d  h a n d e d n e s s  were scored immediately, 

and s u b j e c t s  who f a i l e d  t o  meet t h e  criteria for t h e s a  variables 

were thanked f o r  their c o o p e r a t i o n  and i n f o r m e d  t h a t  no further 

p a r t i c i p a t i o n  would b e  r e q u i r e d .  

S u b j e c t s  who met the c r i t e r i a  f o r  CLEM a n d  h a n d e d n e s s  were 

g i v e n  a n  a p p o i n t m e n t  t o  r e t u r n  and complete t h e  HHPI under 

s u p e r i r i s i o n .  This p r o c d u r e  was c o n t i n u e d  u n t i l  t h e r e  wexe 1 4  

subjects for e a c h  c o m b i n a t i o n  of CLEM a n d  sex. 
x 

A 1 1  of t h e  s u b j b c t s  wrote t h e  UMPI w i t h i n  a w s e k  of their -a 
i n i t i a l  screen i n g ,  a n d  u e r e  a g a i n  a s s u r e d  of c o n f i d e n t i a l i t y  

b e f o r e  t h e  a d n i n i s t r a t i o n  of the t e s t .  ~ ' u b  jects were debriefed 

i n  such a way a s  t o  h v o i  d g i v i n g  them i n f o r m a t i o n  which might  

c o n f o u n d  t h e  r e s u l t s  if p a s s e d  on t o  other s u b j e c t s .  

The MHPI answer forms were scored b y  h a n d ,  and  c o n v e r t e d  to  

T - s c o r e s ,  wh ich  were c o r r e c t e d  for 'Kg, which is one of t h e  

validity scales. None of t h e  subjects had v a l i d i t y  scale scores 

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



*here was l i t t l e  difference i n  t h e  overall frequencies of 

torque between t h e  e l e m e n t a r y  s c h o o l  sample (38%) and the 

u n i v e r s i t y  sample ( 4 1 % ) .  Table 4 shows t h e  i n c i d e n c e  of torque r 
according t o  CLEW by S e x  groups, i 

TABLE 4 

Sex by CLEH by Torque Frequencies 

(bl=56) 

L e f t  CLEM Right CLEH 

B a l e s  Females H a l e s  Females Total 

Torque 7 

,No Torque 7 - 

Total  1 6 ,  14 14 14 '5 6 

There was a l o v e r  incidence of torque i n  males than  

females, 3 6 %  vs, 465, but  t h i s  difference was not s i g n i f i c a n t .  

Separate chi-square a n a l y s e s  of t h e  torque by CLEA relationship 



were performed for each  sex. 

For t h e  males, 7 0 %  of t h e  t o r q u e  subjects were left-aovers, 

whereas only 34% of the no-torque subjects were l e f t - r o v e r s ,  The 

p h i  c o e f f i c i e n t  for strength of a s s o c i a t i o n  uas .30, b u t  t h i s  

was n o t  s i g n i f i c a n t ,  (X* ( l d f ) = 2 . 4 8 ,  p < .  15,). 1 0 ) .  The 

corresponding p h i  coeff ic ient  in the elenentary school sample 
P 

was .29. 

Among t h e  females, 62% of the torque subjects were 

left-movers,  whereas 4 0 %  o f  t h e  n o - t o r q u e  s u b j e c t s  were 

left-movers. A phi coef f ic ient  of , 2 1  was not significant, 

(X2=1*29, p>m20). 

As t h e  d i f f e r e n c e s  batween the sexes were not' s i g n i f i c a n t ,  

t h e  d a t a  were c o l l a p s e d  over Sex t o  yield Table 5, 

TABLE 5 - 

Torque by CLER Frequencies ( 1 ~ 5 6 )  
1 

Torque 

No Torque 

L s f t  CLEU Right CLEn Tcrtal 

T o t a l  28 28 56 

The i n c i d e n c e  of torque among left-movers was 54%, dompared with 

28% for t h e  r i g h t - r o v e r s .  65% o f  the torque subjects were 

l e f t - r o v e r s ,  as o p p o s e d  t o  39% of the ao-torque group. 



chi-square with 1 d f  was c a l c u l a t e d  t o  h a v e  a v a l u e  of 3 . 6 2 ,  

with a p r o b a b i l i t y  level of .07. The p h i  c o e f f i c i e n t ,  a s  p 

measure o f  c o r r e l a t i o n ,  was c s l c u l e t e d  t o  have a value of . 2 5 .  

T h e  c o r r e s p o n d i n g  p h i  for  the  f i r s t  study  had been .21.  T a b l e  6 

compares t h e  p r o p o r t i o n s  of torqne f o r  Right and Left-movers 

across the two studies. 

TABLE 6 
d 

Comparison of p e r c e n t a g e s  o f  Bight and Left-movers 

wi th  Torque a c r o s s  Studies I and 11. 

% of Righ t-movsrs 

with Torque 

X o f Left -Novers 

w i t h  Torque 

% of Torque subjects 

who were 

Left- movers 

Study I Study 11 

(1=97) ( ~ = 5 6 )  

The  p e r c e n t a g e s  for t h e  two studies are fairly s imi lar ,  mith 

s t u d y  11 showing a s l i g h t l y  h i g h e r  i n c i d e n c e  of torque among the ' 

Left-movers, which is reflected i n  t h e  slightly higher  p h i  

c o e f f i c i e n t  f or  t h e  S t u d y  I1 data, 



T o r q u e  uas exhibited more f r e q a e n t l y  i n  c i rc les  d r a w n  w i t h  

t h e  left hand than circles drawn w i t h  t h e  r i g h t .  1 4  subjects h a d  

t o r q u e  w i t h  t h e  l e f t  hand o n l y ,  6 s u b j e c t s  had t o r q u e  w i t h  both 

h a n d s ,  a n d  3 s u b j e c t s  had t o r g u e  w i t h  t h e  right hand o n l y ,  An 

a n a l y s i s  by  CLEB would n o t  b e  m e a n i n g f u l  b e c a u s e  of t h e  saall 
4 P 

n u a b e r  o f  r i g h t - m o v e r s  who had torque, Hales were mof$ikely t o  

!have t o r q u e  i n  both h a n d s ,  5 m a l e s  rs. 1 feaale :  f e a a l e s  ware 

more l i k e l y  t o  h a v e  l e f t - h a n d  t o r g u e  o n l y ,  9 feaa les  vs. 5 A11 3 

o f  the s u b j e c t s  who h a d  t o r q u e  o n l y  with t h e  r i g h t  hand  were 

f e m a l e ,  

D r a u e  and The Pllgg 

A 1 1  of t h e  BHPI data was s u b j e c t e d  t o  a d i s c r i m i n a n t  

f u n c t i o n  a n a l y s i s  i n  order t o  determine i f  the p r o f i l e s  f o r  

T o r q u e  v e r s u s  No-Torque s u b j e c t s  were s u f f i c i e n t l y  different t o  

w a r r a n t  i n v e s t i g a t i o n  of i n d i v i d u a l  scales. Version H ,  Release 
f 

7 . 2  o f  SPSS was used t o  c o n d u c t  t h e  a n a l y s i s  (Nie, H u l l ,  

Jenkins, s d e i n b r e n n e r ,  a n d  Bent, 1975). A direct s o l u t i o n  method  

was u s e d  which enters a l l  v a r i a b l e s  i n t o  t h e  s o l u t i o n  

c o n c u r r e n t l y ,  The analysis p r o v i d e d  a set  of d i s c r i m i n a n t  

f u n c t i o n  c o e f f i c i e n t s  f o r  t h e  scores on t h e  URPI scales, uhich 

when combined>,  i n  a n  equation yielded maximum d i s c r i m i n a t i o n  



between t h e  Torque and NO-~orque s u b j e c t s .  Table 7 shows the 

s t a n d a r d i z e d  and a n s t a n d a r d i z e d  coefficients for t h e  aHPI 

V a r i a b l e s ,  

SnBmarp of  D-iscrioinant F u n c t i o n  Coefficients 

For s e p a r a t i n g  Torque from  lo-torque Groups 

Hll P I  Scale S t a n d a r d i z e d  Unstanda r d i z e d  

~ i s r e g a r d i a g  the s i g n ,  these c o e f f i c i e n t s  can be  

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

v a r i a b l e  t o  the discriminating function, A c l a s s i f i c a t i o n  
- 



analysis was performed, combining each subject's H l P I  scores and 

the discriminant coefficients to predict whether the s u b j e c t  

belonged t o  the Torque or No-Torque group. Table  8 presents t h e  

r e s u l t s  of this analysis. 

TABLE 8 

p r e d i c t i o n  R e s a l t s  for Group H e a b e p i p  

Actual Group NO. of P r e d i c t e d  Predicted 

,cases Torque No Torque 

Terqne 23 19 4 

(8333 4 17%) 

#o Torque 33  3 3 0 

, (9%) (91% 

T o t a l  percentage of  subjects 

classified c o r r e c t l y :  87% 

AS Table 8 shows, a n a l y s i s  of t h e  l a p 1  profiles allowed a 

fairly high degree of d i s c r i m i n a t i o n  between Torque and 

NO-'~orque subjects, with 87% of a l l  subjects being classified 

correctly. 

Means, standard deviations, a n d  the results of between 

qroup comparisons of t h e  means for the SaPI scales appear in 

Table  9. 



TABLE 9 

Heans, SDs, and P-ratios For Between-Group 

~ i f f e r e n c e s  on HHPI Scales: Torque vs. Ho-Torque 

S c a l e  

Torque 

Bean 

45.69 

56.48 

52.56 

60.39 

58.52 

59.34 

62.65 

50.52 

58.56 

6 1.08 

66.57 

64m70 

53,17 

Mean 

46.31 

53. 66 

57 .71  

55.53 

56.81 

59.25 

60.49 

55 .91  

55m49 

56 .21  

56.62 

65,84 

49.78 

F 

NO Torque (X 33) 

Note: A11 scqre,s corrected for K, 
~ l l  test& were nnivar ia te  Ps w i t h  1 and 54 d f ,  
ztqB vege obkained as part of the-output crf the 
sPSS D@criainant a n a l y s i s  Program. 

& 



hn analysis 3f T a b l e  9,, reveals that the Torque and 
\ 

Ha-T3rqne groups had  s i g n i f i c a n t l y  d i f f e r e n t  mean scores on 5 

UHPI scales. The Torque group scored s i g n i f i c a n t 1  y h i g h e r  o n  t h e  

Hs, Pt, Si, and Sc scales, aqd significantly l o v e r  on t h e  K 

scale, 
a, - 

Given the significant d i s c r i m i n a t i o n  between the RBPf 

profiles of Torque and No-Torque sobiects, further i n v e s t i g a t i o n  

of the Sc scale  scores seemed warranted. B 2 x 2 x 2 A B O V A  was 
- 

conBpcted on the Sc scale data, using Torque, CLEff, and Sex a s  

the factors. Table 10 p r o v i d e s  tha  means, sf andard d e v i a t i o n s ,  

an'd number of subjects for each group. 



TABLE 10 

Means, S D s ,  and #s For Torque by  CLEM B Y  Sex  
A 

Group-s on Sc scale 
t < 

Left CLEX Bight CLEH ----. 

Female . Hale Female 

< 

Torque Mean 7 2 . 5 7  64.87 66eOO 6 1.20 

#o Torque Hean 5 3 . 4 2  55 .83  57. 0 9  53.33 

-- - --- 
AS can be seen in T a b l e  l o ,  s u b j e c t s  with Torque had t h e  

highest scores at all levels of CLE8:and sex; s u b j e c t s  with Left 

CLELl had the highest scorns a t  all l ere l s  of Torque and Sox, and 

male subjects had the h i g h e s t  scores at all levels  of Torgue and 
L 

t 

CLEB, g a l e  subjects i n  t h e  L e f t  CLEB/TorqPe group Bad the 

h i g h e s t  mean of a l l ,  72.57, with t h e  smallest  standard 

d e v i a t i o n ,  2 .42 .  TO test for main effects and i n t e r a c t i o n s ,  



F-ratios were o b t a i n e d  through  tha  SPSS (Release 7 .2)  AIHIVA 

program, using t h e  c l a s s i c a i  approach.  

lone .of t h e  - t e s t s  of interact ion y i e l d e d  an. P-ratio greater 

than 1 ,  which f a c i l i t a t e s  i n t e r p r e t a t i o n  of t h e  a a i n  effects. 

The main effect for  sex was s i g n i f i c a n t  a t  t h e  .048 l e v e l  (F 

(1,48) = 4 . t 2 )  , and t ha main effect  f o r  Torque was significant 
* 

beyond the , 001  l e v e l ,  with F ( 1 , 4 8 ) = 1 4 . 6 8 .  The a a i n  e f f e c t  f o r  
5 

CLER was not s i g n i f i c a n t ,  F (1,48)=1.87, p= .18 .  

To test w h i c h  coabknation of fac tors  y i e l d e d  t h e  highest 

i n c i d e n c e  of elevated Sc scores  (greater than  or equal t o  7 0 ) ,  

proportions were calculated for e a c h  of  t h e  ce l l s ,  a s  shown i n  

Table 11. 



TABLE 11 

~ r e q u e n c i e s  of E l e v a t e d  sc s c a l e  scores 

For  Torque by CLEH by S e x  GrOUpS. 

1=56 

Left CLEM R i g h t  C L E n  

Male Female Hale Female  

Torque 170 6 

570 1 

No-Torque > 7 0  1 

170 6 

-- --- 
Bale and female Left-movers with Torque had  t h e  h i g h e s t  

frequencies of e l e v a t e d  Sc scores, 6 o a t  of 7 and 5 o u t  of 8 

r e s p e c t i v e l y ,  w h i l e  none of t h e  Right CLEH s u b j e c t s  i n  t h e  

Ao-Torque cells had elevated scores, 

The d a t a  i n  T a b l e  1 1  were c o l l a p s e d  over Sex  so a s  to 

f a c i l i t a t e  an  Elevation by Groups comparison  ( 2  x 8 ) .  and  a 

Chi - square  analysis was conducted t o  see if t h e  p r o p o r t i o n s  

differed s i g n i f i c a n t l y  across Torque by CLEM groups .  T h e  v a l u e  

of chi-square with 7 d f  was found to be 26.63, which was 

s i g n i f i c a n t  beyond t h e  . 001  l e v e l .  T h e  C o n t i n g e n c y  c o e f f i c i e n t  



for this coaparison was  calculated to b e  .57 ,  which suggests s 

moderately strong degree of a s d o c i a t i o n .  

Because the chi-square a n a l y s i s  p r o v i d e s  limited 

information about t h e  nature of p o s s i b l e  i n t e r a c t i o n s ,  an  

a n l g s i s  o f  v a r i a n c e  ( 2  x 2 x 2 )  /as c o n d u c t e d  after p e r f o r m i n g  

an arc - s ine  t r a n s f o r m a t i o n  on t h e  proport ions  for  each cell. The 

P - r a t i o s  for a l l  o f  the i n t e r a c t i o n s  and t h e  aa in  effect f u r  Sex 

had v a l u e s  less t h a n  1 .  The main e f f e c t  for  Torque was 

s i g n i f i c a n t  'at t h e  . 005  l e v e l ,  F ( l , 7 )  = l 7 . W .  The P t o  test the 

effect of CLEH was s i g n i f i c a n t  a t  t h e  . 0 2  level, P (1.7)=10.31. 

The  error  term used for a l l  c o a p a r i s o n s  was an e s t i m a t e  obtained 

by t a k i n g  t h e  r e c i p r o c a l  of the number o f  subjects i n  each cell. 

then summing the reciprocals  a c r o s s  a l l  cel ls  a n d  d i v i d i n g  by 

t h e  number of cells. 
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I, Discussion 

4' 
A r e l a t i o n s h i p  b e t w e e n  t o r q u e  and  CLEtI d i r e c t i o n  h a s  been 

found  i n  t s t u d i e s ,  one w i t h  e l e s s n t s r y  schQol c h i l d r e n  a n d  'd 
one w i t h  u n i v e r s i t y  s t u d e n t s ,  A11 o f  t h e  s u b j e c t s  i n  both  

4 

s t u d i e s  were r i g h t - h a n d e d .  T h e s e  s t u d i e s  s h o w  a  positive 

r e l a t i o n s h i p  between t h e  e x i s t e n c e  of t o r q u e  a n d  t h e  t e n d e n c y  to 

move t h e  eyes t o  t h e  left upon i n i t i a t i n g  r e f l e c t i o n ,  

The  close s i m i l a r i t y  be tween  t h e  studies, i n  terms of 

incidence rates and p r o p o r t i o n s ,  s u g g e s t s  t h a t  the failure of 

the torque/CLEH r e l a t i o n s h i p  t o  r e a c h  s i g n i f i c a n c e  a t  the .05 

l e v e l  in t h e  u n i v e r s i t y  sample ( p = . 0 7 )  was due t o  the r e d u c e d  

sample size, which lowered t h e  value of c h i - s q u a r e ,  I t  s h o u l d  be c 

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

coef f ic ient ,  v a s  s l i g h t l y  greater i n  the u n i v e r s i t y  sample. The 

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

o n e - t a i l e d  test, w h i c h  i s  a r g u a b l y  j u s t i f i a b l e ,  considering t h e  

p r e d i c t e d  d i r e c t i o n  of t h e  r e l a t i o n s h i p ,  a n d  the prior 

c o n f i r m a t i o n  of the predicted d i r e c t i o n  i n  the -  first s a m p l e .  
.) 

The sex d i f f e r e n c e  i n  t h e  r e l a t i o n s h i p  between t o r q u e  and 

CLEH which had been suggested by the data from t h e  first s t u d y  

was n o t  confirmed i n  t h e  second study. I f  s u c h  a d i f f e r e n c e  

e x i s t s ,  a n d  the l i t e r a t o r a  would seem to predict it (cf Bakan, 

1978) .  a f a i r l y  l a rge  s a m p l e  s i z e  may be  r e q u i r e d  t o  iletect t h e  
---\ 
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r e l a t i o n s h i p ,  

There was a c l e a r  d i f f e r e n c e  be tween  the t o r q u e  a n d  

no- torq 'ue  groups i n  a  number of  the scales o f  t h e  HHPI, w i t h  

s i g n i f i c a n t  differences (. 05 o r  b e t t e r )  on t h e  K ,  Hs, P t ,  a n d  Sc _ 
scales. ~ v e n  for t h e  scales which  d i d  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 i a t e  t h e  t o r q u e  from t h e  no- t o r q u e  group,  t h e  d i r e c t i o n  

o,f the differences was suggestive of greater p a t h o l o g y  in 

general f o r  the torque group .  

On t h e  basis of the HRPI profiles, d i s c r i m i n a n t  f u n c t i o n  

p r o c e d u r e s  l e d  t o  s u c c e s s f u l  p r e d i c t i o n  of t o r q u e  vs, n o - t o r q u e  

g r o u p  membership f o r  87% of the s u b j e c t s ,  However,  the t rue  

v a l u e  of t h e  d i s c r i m i n a n t  f u n c t i o n  o b t a 5 n e d  would be better be 

assessed b y  a p p l y i n g  the u n s t a n d a r d i z e d  d i s c r i m i n a n t  

c o e f f i c i e n t s  f o  t h e  MllPI scores of subjects fro. an i n d e p e n d e n t  

s a m p l e ,  a n d  then checking the accuracy o f  c l a s s i f  icatiod: '$ 

of a l l  t h g  a l l P I  scales, t h e  largest and aos t  signif icaat 

(.001) d i f f e r e n c e  between t h e  torque a n d  no-torque g r o u p s  was a 
- ---- - 

f o u n d  on t h e  Sc scale, t h u s  conf i ra ing  t h e  p r e d i c t i o n  based on 

Blau's work of a r e l a t i o n s h i p  b e t w e e n  t o r q u e  a n d  tendency toqard 

s c h i z o p h r e n i a ,  This f i n d i n g  e x t e n d s  the work of Elan, s i n c e  the 

r e l a t i o n s h i p  be tween  t o r q u e  and Sc scores was found  for 

a p p a r e n t l y  normal, functioning university s t u d e n t s ,  II 

s i q n i f  i cao t  sex difference was found ,  with male s u b j e c t s  tending 

to have h i g h e r  Sc  scores t h a n  d i d  t h e  females, b u t  t h i s  

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

50 



I n  a  s u b s e q u a n t  a n a l y s i s  of elevated Sc scores ( g r e a t e r  

t h a n  7 O ) ,  i t  was f o u n d  tha 13 of the 15 subjects w i t h  elevated 

s c o r e s  had t o r q u e .  I n  a d d i t i o n ,  13 of t h e  15 s u b j e c t s  with 

elevated s c o r e s  c o n s i s t e n t l y  p roduced  left CLEM. Sex was not a 

s i q n i f i c a n t  f a c t o r  i n  the d i s t r i b u t i o n  of e l e v a t e d  scores. 
A. 

The d a t a  seem t o  s u p p o r t  the h y p o t h e s i z e d  relationship 

between t o r q u e ,  l e f t  CLEM, a n d  h i g h  scores on  t h e  Sc scale of 

t h e  M H P I ,  56% of t h e  s u b j e c t s  i n  t h e  t o r q u e  g r o u p  had Sc scores 

of 70 o r  a b o v e ,  w h e r e a s  o n l y  6% of tho no-torque subjects  h a d  

e l e v a t e d  s c o r e s .  I f  e l e v a t i o n  on t h e  Sc  scale is i n d i c a t i v e  of a 

tendency t o  have p s y c h o l o g i c a l  problems, t h e  d a t a  land 

c o n s i d e r a b l e  s u p p o r t  t o  B l a u l s  (1 977b) hypothesis that t h e  

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

t h a t  is a t  r i s k  for d e v e l o p i n g  s e r i o u s  p s y c h o l o g i c a l  problems 

s u c h  a s  s c h i z o p h r e n i a .  

T h e  data a l s o  seem to  offer  sore s u p p o r t  f o r  t h e  t h e o r y  

t h a t  t o r q u e  is somehow related t o  h e l a i s p h e r i c '  f a c t o r s .  The 

majority o f  s u b j e c t s  w i t h  t o r q u e  were l e f t - m o v e r s ,  wh ich ,  

a c c o r d i n g  to Bakanvs  ( 1978) model,  i n d i c a t e s  a p r e f e r e n c e  among 

those s u b j e c t s  f o r  right hemisphere a c t i v a t f  on, However, a 

h e m i s p h e r i c  n o d e l  does n o t  r e a d i l y  a c c o u n t  fo r  t h e  p r e s e n c e  of  

torque i n  r i g h t - m o v e r s ,  who are ttteoret i c a l l y  lef t-brained.  

A h i g h l y  s p s c a l a t i v e  e x p l a n a t i o n  might be that right-movers 

w i t h  t o r q u e  are  i n d i v i d u a l s  vho h a v e  somehou resolved their 

h y p o t h e s i z e d  h e m i s p h e r i c  i m b a l a n c e ,  b u t  have retained t h e  h a b i t  C 



o f  d r a w i n g  c i rc les  i n  a c l o c k w i s e  d i r e c t i o n .  A s  B lau  (1977b) 

notes, n o t  a l l .  children w i t h  t o r q u e  have p r o b l e m s ,  some of t h e m  

seem t o  d e v e l o p  e x , c e e d i n g l y  w e l l ,  An e x p l a n a t i o n  for  t h i s  may be -_ 
related to t h e  differences between r i g h t - a o v o r s  a n d  l e f t - r o v e r s ,  

w i t h  r i g h t - m o v e r s  h a v i n g  a n  easier time a d a p t i n g  t o  oar 

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

t o r q u e  i s  i n d i c a t i v e  of an u n d e r l y i n g  d e f i c i t  t h a t  g e n e r a l l y  

results i n  a r i g h t  h e m i s p h e r e  b i a s ,  b u t  l e s s  s e v e r e  d e f i c i t s  may 

n o t  ' p r e v e n t  an ' i n d i v i d u a l  from a c h i e v i n g  a  supposedly more 

a d a p t i v e  l e f t  h e m i s p h e r e  b i a s ,  

It is i m p o r t a n t  t o  be c a u t i o u s  a g a i n s t  o v e r - i n t e r  p r e t i n g  

t h e  s i g n i f i c a n c e  of  t h e  d i r e c t i o n  t h a t  one d r a w s  c i rc les  i n .  

B l a u  (1977a ,  b) hag defined t o r q u e  as the d r a w i n g  of circles i n  a 

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

dominance  o f  t h e  r i g h t  c e r e b r a l  h e a i s p h e r e ,  wfiile t h e  

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

dominance ,  However, i t  is p r e m a t u r e  t o  i n t e r p r e t  t h e  d i r e c t i o n  
3 

o f  c i r c l i n g  itself as b e i n g  c o n t r o l l e d  by o n e  h e m i s p h e r e  o r  t h e  

o the r .  Torque ,  a f t e r  a l l ,  i s  a  d r a w i n g  b e h a v i o u r ,  and there is  

e v i d e n c e  t o  s u g g e s t  that it i s  a l e a r n e d  h a b i t ,  s u b j e c t  t o  t h e  

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

r e a d i n g  and writing p r e f e r e n c e s ,  Dreaan (1977)  s t u d i e d  
0 

d i r e c t i o n a l i t p  of d r a w i n g  h o r i z o n t a l  l i n e s  i n  E n g l i s h  sand Hebrew 

readers, Hebrew b e i n g  r e a d  a n d  w ~ i t t e n  i n  a r i g h t - l e f t  

d i r e c t i o n ,  which is  o p p o s i t e  t o  E n g l i s h .  H e  c o n c l u d e d  t h a t  



l e f t - h a n d e r s *  d i r e c t i o n a l i t y  was i n f l u e n c e d  by t h e  d i r e c t i o n  

t h a t  t h e i r  l a n g u a g e s  a r e  w r i t  t e n  i n ,  whereas r i g h t - h a n d e d  

s u b j e c - t s  i n  b o t h  l a n g u a g e  g r o u p s  tended t o  d raw l i n e s  i n  a 

l e f t - r i g h t  d i r e c t i o n .  

R e c a l l i n g  t h a t  t o r q u e  seems t o  b e  c h a r a c t e r i s t i c  of 

l e f t - h a n d e r s ,  and t h a t  t o r q u e r s  aq_a s i a i l a r  t o  l e f t - h a n d e r s  i n  a 

number  o f  o t h e r  c h a r a c t e r i s t i c s  (Blan, 1977a ,b ) ,  one  m i g h t  - 

s p e c u l a t e  t h a t  p e r s o n s  w i t h  torqns are i n f l u e n c e d  by the 

d i r e c t i o n  t h a t  their l a n g u a g e  is r e a d  and w r i t t e n  in. T h e  

s u b j e c t s  i n  t h e  two s t u d i e s  r e p o r t e d  h e r e  were E n g l i s h - s p e a k i n g .  

English i s  w r i t t e n  f r o m  l e f t  t o  r i g h t ;  c i r c l i n g  i n  a  clockwise 

d i r e c t i o n  r e q u i r e s  a l e f t - r i g h t  motion.  I f  t h e  s imilar i t ies  

bet ween torquers a n d  l e f t - h a n d e r s  a r e  more t h a n  c o i n c i d e n t a l ,  

D r e m a n a s  (1 977) f i n d i n g s  would s u g g e s t  t h a t  t o r q u e  is i n f l u e n c e d  
- 

by t h e  d i r e c t i o n  of t h e  script. It is d i f f i c u l t  t o  d e d u c e  why 
4 

t h i s  might  be so, a n d  o n e  c a n  o n l y  t t a i t  for  a d d i t i o n a l  e v i d e n c e  

t o  c l a r i f y  t be i s s u e .  

t ioting t h a t  t h e  s u b j e c t s  of t h e  two s t u d i e s  presented here 

were E n g l i s h - s p e a k i n g ,  and t h a t  t h e  characteristics of a 

l a n g u a g e '  s s c r i p t  nay  p o s s i b l y  i n f l u e n c e  d i r e c t i o n a l i t y  i n  
ga 

d r a w i n g  b e h a v i o u r s  ( i n c l u d i n g  t o r q u e )  , o n e  mast consider whether 

o r  no t  t o r q u e  is a s t a b l e  phenoaenon a c r o s s  c u l t u r e s .  Q 
Gooanow, Friedman, 0ernbanr, and Lehaan ( 1973) suggest t h a t  

". . . i n f e r e n c e s  from n a t u r a l  b e h a v i o u r s  t o  n a t u r a l  sources r a y  b e  

m i s l e a d i n g  u n l e s s  more t h a n  o n e  c u l t u r e  i s  c o n s i d e r e d .  (p. 
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2 7 8 ) .  Goodnow e t  a 1  s t u d i e d  t h e  d i r e c t i o n a l  c h a r a c t e r i s t i c s  of 

t h e  English a n d  Hebrew s c r i p t s  a n d  f o u n d  some common 

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

d i f f e r e n c e s ,  one of t h e m  being the uay circles a r e  draun:  

Israeli c h i l d r e n  are t a u g h t  t o  d r a v  c i rc les  i n  a c l o c k w i s e  

d i r e c t i o n ,  and show no d e v e l o p m e n t a l  t r e n d  t o  ' d r a v  c i rc les  i n  a 

counter-clockuise  d i r e c t i o n .  This finding is  coat rasy t o  the 

f i n  dings f o r  ~ n g l i s h - s p e a k i n g  c h i l d r e n  r e p o r t e d  b y  I l g  and Ames 

(1972)  a n d  B l a u  (1 977b). U s i n g  B l a u ' s  definition, a p p r o x i m a t e l y  

80% o f  t h e  I s r a e l i s  wonld exhibit t o r q u e .  The a u t h o r  i s  a v a r e  of 

no  ; e p o s t s  of g r e a t e r  developmental problems or higher r , i s k  for 

s c h i z o p h r e n i a  i n  Israelis ,  a n d  one t h e r e f o r e  h a s  t o  question t h e  

importance t h a t  Blau (1977a )  a t t a c h e s  t o  the specific d i r e c t i o n  

t h a t  c i rc les  a r e  drawn i n .  The mean ing  of  t h e  torque r e s p o n s e  is* 

t h u s  l i k e l y  t o  be  d i f f e r e n t  i n  the E n g l i s h  and I s rae l i  cultures. 

These c o n s i d e r a t i o n s  l e a d  to t h e  t e s t a b l e  hypothesis t h a t ,  

i n  an I s r a e l i  sample ,  a p r e f e r s n c e  f o r  coun$eg-clockwise 

c i r c l i n g  v i l l  be associated w i t h  e l e v a t e d  scores o n  t h e  
C 

s c h i z o p h r e n i a  s c a l e  of t h e  HHPI. A p o s i t i v e  f i n d i n g  i n  such a 

study would strengthen t h e  argument t h a t  t o r q u e  should b e  
. 

d e f i n e d  as c i r c l i n b  behavioor t h a t  is c o n t r a r y  t o  c u l t u r a l  norm, 
%9 

r a t h e r  t h a n  i n  t erns  o f  specific d i r e c t i o n  s u c h  as c l o c k v i s e .  

A s  R i l d r e t h  h a s  s u g g e s t e d ,  

"The apparent ease o f  uritin from f o  i t  a s  
opposed  t o  ' r i g h t  t o  l e f t '  d r e c t i o n  i n  tore writers 
may be  d u e  more t o  t r a i n i n g  and practice t h a n  t o  a n y  



i n h e r e n t  difficulty i n  the direction." ( q u o t e d  i n  Anes 
a n d  I l g ,  1351:40) . ,  

b s  there were no significant i n t e r a c t i o n s  the results from 

this s t u d y  suggest t h a t  t h e  effects of T o r q u e  a n d  C L M  are  

a d d i t i v e ,  a t  l e a s t  with regard  to e l e v a t i o n  of t h e  Sc scale of 

the nfl~3E. One h a s  t o  wonder  a b o u t  the c a u s a l  pa thway  i n v o l v e d  i n  

t h e  r e l a t i o n s h i p  between these two variables. I f  the h e h i s p h e r i c  

a c t i v a t i o n  model  of  CLEH (Bakan, 1978)  is v a l i d ,  and T o r q u e  is 

related t o  R i g h t - b r a i n e d n e s s ,  t h e  p o s s i b i l i t y  of one o r  rore 

common e t i o l o g i c a l  f a c t o r s  suggests i t s e l f .  B l a u  @ s (I977 b) 

suqgestion of a g e n e t i c  f a c t o r  i n  t o rque  does n o t  p r e c l u d e  t h e  

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

h a v i n g  s i ~ i l a r  r s s u l t s .  

Bakan, Dibb, a n d  Reed (1973) ,  among o t h e r s ,  have suggested 

a relationship between  h a n d e d n e s s ,  birth stress, and 

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

h i g h l y  s e n s i t i v e  t o  t rauma.  R i g h t - h a n d e d  s u b j e c t s  wi th  Left CLEH 
'-p 

t e n d  t o  e x h i b i t  Torqus; which i s  a c h a r a c t e r i s t i c  behaviour of' 

l e f t - h a n d e d  p e o p l e .  I t  may be t h a t  there are " p a t h o l o g i c a l n  

l e i  t -mover s  who h a v e  $uf f e r e d  some n e u r o l o g i c a l  i n s u l t  t h a t  is 
/ 

n o t  s e r i o u s  enough tb af fec t  their h a n d e d n e s s ,  b u t  biases them 

towards r i g h t  h e m i s p h e r i c  a c t i v a t i o n  by virtue of dgsf unction i n  

e i ther  t h e  left h e m i s p h e r e  or  t h e  c o r p u s  c a l l o s u m .  

The r e l a t i o n s h i p  between Torque, L e f t  CLEM, and elevated Sc 

scores takes o n  added s i g r i i f i c a n c e  i n  v i ew  of t h e  growing 



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

c o r p u s  c a l l o s a m  i n  s c h i z o p h r e n i a .  F l o r - H e n r y  ( 1974, 1976) h a s  

s u m m a r i z e d  much of t h e  e v i d e n c e ,  n o t i n g  t h a t  n e u r o p s p c h o l o g i c a l  

tests do n o t  d i s c r i m i n a t e  v e r y  well b e t v e e n  br'ain-damaged a n d  

c h r o n i c  schizophrenic s a m p l e s .  R o s e n t h a l  and B i g a l o w  (1972) 

r e p o r t e d  t h a t  the c o r p n s  c a l l o s u m  was 18% t h i c k e r  i n  

s c h i z o p h r e n i c  b r a i n s  v h e n  compared  t o  c o n t r o l s .  L a i t i n e n  ( 1  3'12) 

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

c o m m i s s u r o t o m y ~  Gur  (1 977) r e p o r t e d  t h a t  s c h i z o p h r e n i c s  Qere 

s i g n i f i c a n t l y  different from n o r m a l s  on  tes ts  of ' L a t e r a l i t p .  

G r e e n b e r g  ( 197 3) s u n r n a r i  zed t h e  r e c e n t  r e s e a r c h  on s t r u c t u r a l  ' 

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

t h a t  t h e  research o f f e r e d  

*. . . some of  t h e  s t r o n g s s t  e v i d e n c e  yet t h a t  c e r t a i n  
types of s c h i z o p h r e n i a  may be l i n k e d  t o  s l i g h t  b u t  
s i g n i f i c a n t  d e v i a t i o n s  i n  b r a i n  s t r u c t u r e .  ( p .  11 6 )  . 

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

m i r r o r - i m a g e  h e m i s p h e r i c  a s y m m e t r i e s ,  t h i c k e r  c o r p u s  c a l l o s u m s  

i n  early-onset s c h i z o p h r e n i c s  compared  t o  l a te -onse t ,  w i d e r  

s y l v i a n  f i s s u r e s ,  and d i f f e r e n c e s  i n  c e r t a i n  s u l c i  h a v e  been 

f o u n d  (Greenberg, 1979) .  S o a e  of the most i n t e r e s t i n g  research 

h a s  b e e n  r e p o r t e d  b y  D a n i e l  W e i h b e r g e r ,  of t h e  National  

I n s t i t u t e  o f  a e n t s l  H e a l t h ,  who found p a r t s  of the c e r e b e l l a r  

v e r m i s  t o  be a t r o p h i e d  i n  some s c h i z o p r e n i c  brains. The v e r m i s  

i s  l o c h t e d  be tween  t h e  c e r e b r a l  h e a i s p h e r e s  and i s  l i n k e d  

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



h a v e  been i m p l i c a t e d  i n  s c h i z o p h r e n i a ,  Of special  r e l e v a n c e  t o  

t h e  d i s c u s s i o n  of t h i s  study is  t h e  fact t h a t  l e s i o n s  of t h e  

v e r w i s  i n  r a t s  r e s u l t  i n  i n c r e a s e d  p r o d u c t i o n  of the 

nenro transmitter * dopamine*  i n  l i m b i c  s y s t e m ,  a c o n d i t i o n  

which i s  i n t e g r a l  t o  one  of t h e  m % e x p l a n a t o r y  t h e o r i e s  of 

the et iology of schizopbreaia,  ( G r e e n b e r g ,  1 9 7 9 ) .  

Of s p e c i a l  interest are s e v e r a l  s t u d i e s  which  c o n p a r e d  

right and  l e f t  h e m i s p h e r e  bra in-damaged  subjects on scores of 

t h e  HHPI. B l a c k  (1 975) comp-ared t h e L  mean p r o f i l e s  of l e f t  

damaged p a t i e n t s  w i t h  those r i g h t  daaaged p a t i e n t s ,  a n d  found  

t h a t  t h e  left damaged group had s i g n i f i c a n t l y  h i g h e r  e l e v a t i o n  

o f  the Sc ( s c h i z o p h r e n i a )  s c a l e  a n d  t h a t  t k e i r  aean profile 

c h a r a c t e r i z e d  by i n c r e a s e d  d e p r e s - s i o n ,  p a r a n o i d  i d e a $ i o n ,  a n d  

d e v i a n t  t h i n k i n g .  A 1 1  scales f o r  t h e  right d a a a g e d  g r o u p  were 

w i t h i n  t h e  n o r m a l  range. G a s p a r r i n i ,  Satz, Hei lman,  and  c o o l i d g e  

(1978) f o u n d  t h a t  l e f t  damaged s u b j e c t s  had aagreater number  of 
L 

scores i n  t h e  p a t h o l o g i c a l  r a n g e  (over 70 ) .  Thb l e f t  damaged 
. - 

g r o u p  had  t h e  h i g h e s t  scores o n  t h e  Sc  _sc.ale b a t  t h e  difference 

b e t w e e n  g r o u p s  mas n o t  s i g n i f i c a n t .  Louks ,  C a l s y n ,  and L i n d s a y  

( 1  976) f o u n d  t h a t  patients v i t h  l e f t  hemisphere d y  u n c t i o n  9 
t e n d e d  t o  score i n  t h e  p s y c h o t i c  range on the Goldberg Index af 

t h e  HHPI, w h i l e  right d y s f u n c t i o n  patients scored i n  the 

n e u r o t i c  r a n g e .  

C o n c l u s i o n s  



A summary seems t o  be i n  order. I n d i v i d u a l s  t e n d  t o  e x h i b i t  

a b ias  f o r  .attending t o  the wor ld  i n  e i t h e r  a left h e a i s p h e r e  

mode o r  a r i g h t  h e m i s p h e r e  mode, T h i s  aay be determined 

g e n e t i c a l l y ,  o r  by- s u b t l e  n e u r o l o g i c a l  i a s u l t ,  o r  p e r h a p s  b y  

e d u c a t i o n .  O u r s  is a l e f t - h e m i s p h e r e  s o c i e t y :  p e o p l e  who rely 

i n a p p r o p r i a t e l y  upon t h e  r i g h t  h e n i s p h e r e  a r e  U k e l y  t o  

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

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

s o c i a l  a n d  c u l t u r a l  norms o'f b e h a v i o u r ,  a n d  who e x p e r i e n c e  a 
rC d e v e l o p m e n t  a1 l a g ,  p r e s u m a b l y  a s  a r e s u l t  of some n e u r o l o g i c a l  

d e f i c i t .  Such  p e r s o n s  are  l i k e l y  t o  e x p e r i e n c e  p s y c h o l o g i c a l  

d i f f i c u l t i e s ,  which may be related t o  a t e n d e n c y  t o  r e l y  upon 

t h e  r i g h t  henisphere, A t e n d e n c y  t o  r e l y  upon t h e  r i g h t  
\ 

h e ~ i s p h e r e  i m p l i e s  a n  i n t a g r a t i o n a l  d e f i c i t  and;/or lgf t 
v. h e m i s p h e r e  d y s f u n c t i o n .  There is growing s u p p o r t  f o r  a 

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

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

r i g h t - b r a i n e d n e s s  ( l e f t  CLEn) seem t:, be of v a l u e  in p r e d i c t i n g  

s c h i z o p h r e n i c - t e n d e n c i e s .  To a c e r t a i n  e x t e n t ,  torqne a n d  

n r i g h t - b r a i n e d n e s s  may share t h e  same, or  s i n i l a r ,  a n t e c e d e n t s .  

However, i t  seems l i k e l y  t h a t  Torque a n d  CtEff  a r e  s e p a r a t e  

phenomena, o t h e r w i s e  t h e  pattern of means o b t a i n e d  i n  the data 

would h a v e  been d i f f e r e n t .  A g r o u p  o f  r i g h t - m o ~ e r s  can bR 

e x p e c t e d  t o  have p e r h a p s  a 28% i n c i d e n c e  of Torque .  A c o m p a r a b l e  

g r o u p  of Left-aorers i s  bound to h a v e  a  h i g h e r  i n c i d e n c e  b e c a u s e  



i t  h a s  two  p q s s i b l e  s o n r c P s  o f  T o r q u e :  t h e  h y p o t h e s i z e d  n e u r a l  
F 

i n t e i j r a t i o n .  d e f i c i t ,  and t h e  c o d s e q u e n t i a l  p s y c h o l o g i c a l  

p r o b l e m s  d u e  to b e i n g  r&jh t -b ra ined  i n  a left-brained s o c i e t y .  

A c c o r d i n g l y ,  one would expect the g r o u p s  t o  be r a n k e d  on l e v e l  

/of a d j u s t m e n t  a s  i o l l o v s  ( f r o m  best to wbestj: Right CLEa/Ho 

T o r q u e ,  Left C@IZ/lo Torque, ~ i g h t  CLEa/Torqne, L e f t  

CLEH/Torqu%, This is exactly the p a t t e r n  o f  means t h a t  was 

o b t a i n e d  f o r  t h e  Sc sca le  d a t a .  The T o r q u e  f a c t o r  (whatever it 

i s )  $ a ~  a g i e a t e k  w e i g h t  t h a n  CLEfl. and t h e  Left-CLEH/Torgue 

g r o u p  can b e  e x p e c t e d .  to  have the - p o o r e s t  a d j u s t m e n t  due to t h e  
r .  

two  s o u r c e s  of p s p c h o l o g i c a l  difficulty. 

The.Tbr;gue f a c t o r  may be tapping the overall l eve l  of  

p s y c h o ~ o g i c a l  d i f f i c u l t i e s ,  whire t h e  CLEB fac to r  nay be 

measurlpg the weakness of the  left h e m i s p h e r e ,  which i s  

c o n . s i s t e n t ' , w i t h  t h e  r e l a t i o n s h i p  between l e f t  h e m i s p h e r e  

d y s f a n c t i o n  and  schizophrehia t h a t  was p o s t u l a t e d  earlier. 

, There  -are, numerous p o s s i b i l i t f e s  f o r  alternative 

dv  .- - inZerpratations o f  the data & a r d i o g  T o r q u e .  CLEM. and t h e  Sc 
' 2  

- scores. if one - u i s h O s n t o  argue a b o u t  t h e  v a l i d i t y  of t h e  CLEB 

model o r  the s p e c u l a t i r e  exirtedce of the n e u r a l  integrative 
t , ' 

1 

d e f i c i t .  The eosu l tk  are' clear, however ,  t o  the effect that  some % . I 
- 

s o r t  o f t  daf  i c i t  e x i s t s ,  n a u r  l ' . o c  otherwise, which f s m a n i f e s t e d  -2 A ', 
I in the increased deviance found i n  the p e r s o n a l i t y  g r o f  i lesz of 

- 
- . ,  L *  * .  

s u b j e c t s  with t o r q u e .  
e t -  - .  , .  



Q 

n o d i f y i n g  the-  e d u c a t i o n a l  c u r r i c u l u m  t o  include a 

right-hemisphere o r i e n t a t i o n  might a l l e v i a t e  some of t h e  

problems to w h i c h  c h i l d r e n  u i t h  Torque, Left-CLEA, or l earn ing  
! 

disorders may b e  p r o n e .  P r e s e n t a t i o n  of l e a r n i n g  materia ls  i n  an 

~ ~ p p r o p r i a t e  c o g n i t i v e  mode could be beoef i c i a l .  O n  t h e  o t h e r  - 
\ -  

hand. p e r  h a p s  i n t e n s i v e  remedial training i n  a lef t -hemispheric  

mode is  necessary , t o  r e s t o r e ,  or p r o v i d e ,  a c o g n i t i v e  b a l a n c e ,  

g i l l i a ~ s  f 1978)  reports that d y s l e x i c s  i m p r o v e  a c a d e m i c a l l y  and 

b e h a v i o n r a l l y  when t h e y  are taught t o  l i s t e n  with t h e  right ear,,- 

whereas n o r l a a l l y  t h e y  show a left-ear s u p e r i o r i t y ,  which i s  

con t2a ry  t o  t h e  goneral  p o p u l a t i o n .  

Integration is t h e  key-word, Each hemisphere  must  have 

access t o  t h e  o t h e r  a n d  bs a b l e  t o  p r o c e s s  the i n p u t  
F 

appropr i a t i ? l . y .  Acquiring s u c h  i n t e g r a t i o n  uou ld  seem t o  be an 

i m p o r t a n t  s t e p  i n  m i n i m i z i n g  r i s k  and v u l n e r a b i l i t y ,  a s  

s u g g e s t e d  b y  the fact t h a t  t h o s e  subjects with Right CLEB and'no 

torque s h o v e d  the l e a s t  e v i d e n c e  of s c h i z o p h r e n i c  t e n d e n c i e s .  

The  d e s i g n  of t h e  study c o u l d  be i m p r o v e d ,  depending o n  
i 

what  questions were b e i n g  aske,d of t h e  d a t a .  The number of 

s u b j e c t s  l n  t h e  t o r q u e  a n d  no-torque cells had been p u r p o s e f u l l y  

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

However, t h e  an&ual nas nay hare led t o  v i o l a t i o n s  of ,the 
LE 



assumptions  mads i n  carrying o u t  t h e  P - t e s t s ;  

T h e  s a r p l e  s i z e  c o u l d  and should h a v e  been bigger to ensure 

e n o u g h  power fo r  _ t h e  s t a t i s t i c a l  i n v e s t i g a t i o n s .  T h e r e  were n o  

o b v i o u s  s o u r c e s  of s y s t e m a t i c  error i n  t h e  design or p r o c e d u r e s .  

U n i v e r s i t y  s t u d s n t s  t e n d  t o  s c o r e  h i g h e r  on t h e  nHPI than o t h e r  

s u b j e c t s ,  but t h i s  c o u l d  not- have affected t h e  ' b e t u e e n  group 

differences. 

S c o r e s  should be analyzed with and  w i t h o u t  t h e  * K 8  

correction, a s  t h e  correction factor tended t o  n a r r o w  tbe 

s e p a r a t i o n  b e t w e e n  g r o u p s .  T h e  S c  scores can  n o t  b e  used t o  

c l a i m  t h a t  cne  g r o u p  was more s c h i z o p h r e n i c  t h a n  the other. ln 

a l t e r n a t i v e  p h r a s i n g  m i g h t  be n., . a n s u e r e d  s i g n i f i c a n t l y  moss 
V 

items' i n  a f a s h i o n  s imi la r  t o  s c h i z o p h r e n i c s .  fi 

An o b v i o u s  d i r e c t i o n  for fyture- research i s  t o  follow a 
;t 

g r o u p  l o n g i t u d i n a l l y  t o  see ho u &he r e l a t i o n s h i p  bet ween CLEM 

. a n d  Torque changes over a wide age r a n g e .  F a c t o r  a n a l y s e s  of 

v a r i o u s  other p e r s o n a l i t y  m e a s u r e s  a n d  l a t e r a l i t y  m e a s u r e s  

s h o u l d  b e  made so a s  t o  see where T o r q u e  and CLEH would load on 
t 

t h e  factots. Clinical p o p u l a t i o n s  need t o  be sampled and 

c r o s s - c u l t u r a l  c o m p a r i s o n s  c o n d u c t e d .  Perhaps most importantly, 

some direct measure of h e m i s p h e r i c  activation should b e  used to 

con firm these results. 



J,  appendix A 

The 20 neutral  q u e s t i o n s  used  t o  e l i c i t  eye movements: 

1, Uhat i s  t h e  meaning of t h e  proverb: B vatchedl  p o t  n e v e r  

b o i l s ?  

2. What i s  t h e  meaning of t h e  proverb:  I t  is a n  ill wind t h a t  
* 

blows no o n e  good f o r t u n e ?  

3 .  Hake up a sentence u s i n g  two forms o f  t h e  same verb.  

4. Tell me t u o  verbs b e g i n n i n g  w i t h  @ ' N a n  

5 .  Uhat i s  t h e  meaning  of t h e  proverb: B poor worker blames his 
-. 

t o o l s ?  

6. Spell n t h e r a p e u t i c .  " 

7 .  ghat  i s  the meaning of t h e  proverb:  C a l l  no man happy till 

h e 8 , s  dead? r 

8 .  L i s t  two a d v e r b s .  

9. Phat  i s  t h e  meaning of t h e  proverb:  Lend your money and lose 

y o u r  f r i e n d s ?  

1 0 .  What is t h e  neaning of t h e '  provsrb:  nore than  e n o u g h  is too 

much? 

11 .  L i s t  tuo p r e p o s i t i o n s .  . i 

\ 
4 12. Qhat is. the l e a n i n g  of t h e  proverb:  words should b e  w e i g h t e d  

not c o u n t e d ?  

13.  Uhat is the meaning  o f  the proverb:  Be is r i c h  who ha.s  few 

w a n t s ?  

14.' ~ e f i n e  i n f l a t i o n .  



15. What i s  t h e  meaning of the p r o v e r b :  A r o l l i n g  stone gathers 

no moss? 

/' 16. Hake u p  a sentence  using two adverbs .  

17. Tell me t w o  v e r b s  beginning w i t h  nff .w 

18. Uhat is the meaning of the proverb: The h a r d e s t  work is to 

go isle. 
5 , h 

19. What is the meaning of the proverb: What saddens t h e  wise 

man, gladdens a fool? 

20. D e f i n e  the word economics. 



i 

A. Appendix B 

S t  TQ t F K HS D HY PD ?lF PA PT SC HA SX 
FEtIALE LEFT HOVERS 

1 2 40 55 5 7  53 60 52 64 52 6 8  67 70 63 5 1  
2 6 47 5 4 4 4  60 55 64 66 4 4 7 0  65 75  61 60 
3 0 4 7 6 8  Q2 4Q 63 64 71 5 1  73 66 77 72 54 
4 3 56 62 47 52 55 60 53 38 56 60 74 70 52 
5 0 40 48 Q9 58 47 59 53 47 53 51 54 73 52 
6 0 43 55 62 68 47 57 69 47 50 48 47 70 44 
7 2 56 44 63 58 57 63 54 45 38 57 60 U 3  56 
8 0 63 64 48 56 73 57 53 49 70 56 54 73 58 
9 2 40 73 38 62 59 63 84 43 62 66 75 78 65 

10 0 43 53 b 6  44 46 50a55 49 47 55 47 53 58 
1 1  3 50 53 53 57 59 52 50 47 59 66 51 58 56 
12 0 50 53 59 53 44 57 6 0 5 1  50 53 56 6 3 4 6  
13 3 53 60 42 58 49 61 64 34 59 45 U 3  70 50 
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