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1.

ABSTRACT

THREE ASPECTS OF CHILDHOOD AUTISM;

MOTHER-CHILB INTERACTIONS. ATJTONCMIC RESPONSIVITY. 

AND COGNITIVE FDNCTIOHING.

A su rv ey  o f  th e  c u r r e n t  l i t e r a t u r e  p u b lis h e d  i n  th e  f i e l d  

o f  ch ild h o o d  a u tism  su g g e s te d  t h a t  d e s p i te  a  r a p id ly  expand ing  body 

o f  r e s e a r c h ,  we have l i t t l e  d e f i n i t i v e  u n d e rs ta n d in g  o f  th e  a e t io lo g y  

o f  th e  c o n d i t io n  o r  a  h ig h ly  e f f ic a c io u s  tre a tm e n t m odel. However, 

th e r e  i s  a  grow ing consensus t h a t  th e  a u t i s t i c  c h i ld  s u f f e r s  from  a  

p rim ary  o rg a n ic  im p a irm en t, r e s u l t i n g  i n  p a r t i c u l a r  d e f i c i e n c i e s  i n  

c o g n i t io n  and la n g u a g e , and c o n se q u e n tly  he d is p la y s  pronounced  le a r n 

in g  d i f f i c u l t i e s .

The l i t e r a t u r e  su rv ey  a l s o  in d ic a te d  t h a t  th e r e  i s  a  la c k  

o f  e m p ir ic a l  d a ta  on th e  m anner in  w hich p a re n ts  i n t e r a c t  w ith  t h e i r  

a u t i s t i c  c h i ld ,  in c lu d in g  th e  c o n tin g e n c ie s  th e y  d e l iv e r  upon h i s  

c h a r a c t e r i s t i c  re s p o n s e s ,  and th e  in f lu e n c e  o f  th e  c h i ld  upon th e  

a d u l t  * s b e h a v io u r . A n a ly s is  o f  m o th e r -c h ild  i n t e r a c t i o n s  w ere 

conducted  th e r e f o r e ,  u s in g  d ia d s  w ith  norm al and a u t i s t i c  c h i ld r e n  

and t h e i r  m o th e rs . D if fe re n c e s  w ere found betw een  th e  b e h a v io u r  o f  

m others o f  norm al c h i ld r e n  and m o thers  o f  a u t i s t i c  c h i ld r e n  on a  

number o f  v e rb a l  and n o n -v e rb a l m easures r e l a t i n g  to  t h e i r  mode o f  

i n t e r a c t i o n  w ith  th e s e  c h i ld r e n .  Such d a ta  may have p o t e n t i a l  

u t i l i t y  f o r  th e  d e s ig n  o f  g e n e r a l iz a b le  b e h a v io u ra l tre a tm e n t 

programmes f o r  a u t i s t i c  c h i ld r e n ,  w ith  p a r e n ts  a s  th e  p r i ma ry  ch arg e  

a g e n ts .



11.

The second s tu d y  in v o lv e d  an a n a ly s i s  o f  p sy ch o - 

p h y s io lo g ic a l  d a ta  c o l le c te d  from  a  group o f  n o n -v e rb a l a u t i s t i c  

c h i ld r e n  who t y p i c a l l y  d is p la y  in f r e q u e n t ,  abnorm al o r  u n p re d ic ta b le  

o v e r t  re sp o n se s  to  im p o rta n t en v iro n m en ta l e v e n ts  in c lu d in g  t r a d i t i o n a l  

r e i n f o r c e r s ,  n o v e l ty  and s o c ia l  s t im u la t io n .  Autonomic d a ta  ap p ea red  

s u i t a b le  f o r  d e te rm in in g  th e  e f f e c t s  o f  such  e n v iro n m en ta l s t im u l i ,  

w hich a l s o  may have im p l ic a t io n s  f o r  tre a tm e n t d e s ig n  and f o r  an  u n d er

s ta n d in g  o f  th e  a e t io lo g y  o f  ch ild h o o d  a u tis m .

The t h i r d  a r e a  o f  i n v e s t ig a t io n  c o n s is te d  o f  t h r e e  s tu d ie s  

d es ig n ed  to  i n v e s t ig a t e  f u r t h e r  th e  a p p a re n t d e f i c i t s  and abnorm al

i t i e s  i n  c o g n i t iv e  fu n c t io n in g  t h a t  have been  r e p o r te d  r e c e n t ly  i n  

e x p e rim e n ta l r e s e a r c h  l i t e r a t u r e .  These s tu d ie s  in v o lv e d  b in a ry  

sequence l e a r n in g ,  concep t a t ta in m e n t and p r o b a b i l i t y - l e a m in g  t a s k s ,  

and c o n t ra s te d  th e  perform ance o f  a u t i s t i c  c h i ld r e n  w ith  norm al and 

subnorm al c o n t ro l  s u b je c t s .  I t  was concluded  from  th e s e  d a ta  t h a t  

th e r e  i s  ev id en ce  o f  a b n o rm a li t ie s  i n  f u n c t io n in g  on c o g n i t iv e  ta s k s  

and th a t  th e y  may be p a r t i c u l a r l y  r e l a t e d  to  th e  n a tu r e  o f  s t r a t e g i e s  

ad op ted  i n  such  ta s k s  and th e  f a i l u r e  to  u t i l i s e  t a s k - r e l e v a n t  

in fo rm a tio n  feed b ack  i n  an a p p ro p r ia te  m anner.
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CHAPTER ONE;

"DIAGNOSIS Aim AETIOLOGY OF CHILDHOOD AUTISM; 

A REVIEW OF THE LITERATURE"



1.

D ia g n o s tic  c o n s id e ra t io n s

Numerous a e t i o lo g i c a l  h y p o th e se s  have been fo rm u la te d  to  

acco u n t f o r  th e  b e h a v io u r  o f  th e  a u t i s t i c  c h i ld .  B efo re  d is c u s s in g  

them how ever, i t  i s  n e c e s s a ry  to  c o n s id e r  th e  q u e s tio n  o f  d e f i n i t i o n  and 

d ia g n o s is  o f  ch ild h o o d  a u tis m , s in c e  t h i s  h as  been  a  so u rc e  o f  c o n s id e r 

a b le  c o n tro v e rs y . I t  i s  e s s e n t i a l  t h a t  we a re  aw are o f  th e  n a tu re  o f  

th e  p o p u la tio n  u n d er c o n s id e ra t io n  when we a tte m p t to  e v a lu a te  th e  

r e s u l t s  o f  e x p e rim e n ta l s tu d ie s  and case  h i s t o r i e s  p u b lish e d  i n  th e  

P s y c h o lo g ic a l l i t e r a t u r e .  U n fo r tu n a te ly ,  th e r e  a re  s e v e r a l  p u b lish e d  

r e p o r t s  t h a t  do n o t a llo w  u s  to  a s c e r t a in  th e  e x a c t n a tu re  o f  s u b je c ts  

u se d , b u t i t  i s  c l e a r  t h a t  d ia g n o s t ic  c o n tro v e rsy  h as  been  a  c o n t r ib u to ry  

f a c t o r  i n  many o f  th e  a p p a re n tly  c o n t ra d ic to r y  r e s e a r c h  f in d in g s  and in  

th e  d i v e r s i t y  o f  th e  a e t i o lo g i c a l  h y p o th e se s  th e m s e lv e s .

Leo K anner (1 9 4 3 ) , i n  a  p a p e r  w hich soon became a  c l a s s i c ,  

f i r s t  o u t l in e d  a  syndrome w hich he l a b e l l e d  " E a r ly  I n f a n t i l e  A utism ".

On th e  b a s is  o f  many y e a rs  o f  c l i n i c a l  e x p e r ie n c e  he su g g e s te d  th a t  th e r e  

e x i s te d  a  g roup o f  r a r e ,  b u t u n iq u e , c h i ld r e n  who co u ld  n o t be f i t t e d  in to  

any e x i s t i n g  c o n v e n tio n a l d ia g n o s t ic  c a te g o ry . He l i s t e d  f iv e  c h a r a c te r 

i s t i c  symptoms w hich he c la im ed  would d i f f e r e n t i a t e  th e s e  c h i ld r e n  from 

th o s e  s u f f e r in g  from  o th e r  ch ild h o o d  d i s o r d e r s ;

i .  An i n a b i l i t y  to  r e l a t e  to  o th e r s  from th e  b e g in n in g  o f  l i f e .

T h is , he em p h asised , was n o t a  p ro c e s s  o f  w ith d raw a l from  fo rm e rly  ex

i s t i n g  r e l a t i o n s h i p s ,  a s  seen  i n  th e  s c h iz o p h re n ic  c h i ld ,  b u t r a t h e r  

what he c a l le d  an ex trem e " a u t i s t i c  a lo n e n e ss"  w hich was p r e s e n t  from 

b i r t h .  He r e p o r te d  t h a t  p a r e n ts  o f te n  to l d  him o f  t h e i r  c h i ld  f a i l i n g  

to  adop t any a n t i c ip a to r y  g e s tu r e s  upon b e in g  p ic k ed  u p , a  la c k  o f  

s u s ta in e d  eye c o n ta c t ,  and a  g e n e ra l in d i f f e r e n c e  tow ards p e o p le .



2.

i l .  F a i lu r e  to  u se  lan g u ag e  a s  a  means o f  com m unication .

R ote memory was a p p a re n tly  u n im p a ired  in  th e s e  c h i ld r e n ,  and e c h o la l i a  

and pronoun r e v e r s a l  w ere f r e q u e n t ly  o b se rv e d , a l th o u g h  lan g u ag e  a s  a  

com m unication t o o l ,  a s  norm al c h i ld r e n  u se  la n g u a g e , was n o t p r e s e n t .

i i i .  An a n x io u s ly  o b s e s s iv e  d e s i r e  f o r  sam eness.

T h is  was seen  in  ex trem e r e a c t io n s  to  a p p a re n t ly  t r i v i a l  en v iro n m en ta l 

change .

i v .  F a s c in a t io n  w ith  o b je c ts  r a t h e r  th a n  p e o p le .

T h is  symptom was m a n ife s te d  i n  b e h a v io u rs  l i k e  b i z a r r e ,  p ro lo n g ed  

m a n ip u la t io n  o f  fav o u red  o b je c t s ,  and in c lu d e d  r e p e t i t i v e  f l i c k i n g ,  

s p in n in g , ro c k in g , o r  p re o c c u p a tio n  w ith  t e x t u r e s .

V .  "Good" c o g n i t iv e  p o t e n t i a l .

K anner r e p o r te d  t h a t  i n  a lm o st a l l  th e  c a se s  he s tu d ie d  he found exam ples 

o f  e x t r a o rd in a ry  i s o l a t e d  a b i l i t i e s ,  o f te n  i n  memory, m usic o r  m otor 

s k i l l s .  These a b i l i t i e s  s to o d  o u t i n  com plete  c o n t r a s t  to  l e v e l s  o f  

f u n c t io n in g  i n  s o c ia l  s k i l l s .

K anner i n s i s t e d  t h a t  th e s e  c h i ld r e n  e x h ib i t  t h e i r  c h a r a c te r 

i s t i c  symptoms w ith in  th e  f i r s t  two y e a rs  o f  l i f e ,  and c o n s id e re d  th e  

f i r s t  two symptoms a s  p rim ary  o n es , th e  o th e r s  r e s u l t i n g  from  th e  b a s ic  

d is tu rb a n c e  i n  th e  a b i l i t y  to  r e l a t e  to  o th e r s  (E ise n b e rg  and K anner, 

1956) .  S ince  K anner*s o r ig i n a l  p a p e r ,  a  r a p id l y  in c r e a s in g  volume o f  

l i t e r a t u r e  h as  been  p u b lish e d  on e x p e rim e n ta l and c a s e -s tu d y  work on 

th e s e  c h i ld r e n ,  w ith in  th e  c o n te x t o f  a  b ro ad  spectrum  o f  a e t i o lo g i c a l  

s p e c u la t io n .  I t  i s  re a so n a b le  to  su g g e s t t h a t  th e  volume o f  r e s e a r c h  

i s  o u t o f  a l l  p ro p o r t io n  to  th e  freq u en cy  o f  th e  d i s o r d e r .  The
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e s s e n t i a l l y  unknown a e t io lo g y ,  and th e  u n q u e s tio n a b le  c l i n i c a l  f a s c in a 

t i o n  a ro u se d  by th e s e  c h i ld r e n  in  th o se  who work w ith  them , would 

ap p ea r to  be s ig n i f i c a n t  f a c to r s  in  t h i s  r e s p e c t .  However, one o f  th e  

r e c u r r e n t  problem s has been  th a t  o f  d i f f e r e n t i a l  d ia g n o s i s ,  and i t  would 

ap p e a r t h a t  a  number o f  s tu d ie s  r e f e r  to  t h e i r  s u b je c t s  a s  " a u t i s t i c "  

when th e y  c l e a r ly  do n o t co rresp o n d  to  K anner*s d e s c r ip t io n  o f  th e  syn

drom e. D iag n o sis  i s  co m p lica ted  by th e  n o t n e g l ig ib l e  d eg ree  o f  ov er

la p  betw een symptoms seen  in  a u t i s t i c  c h i ld r e n  and c e r t a i n  c a se s  o f  

c e r e b ra l  i n s u l t ,  a p h a s ia ,  s c h iz o p h re n ia ,  s u b n o rm a lity , and a  number o f  

p s y c h o tic  c o n d i t io n s .  R u t te r  ( I 966 ) s t r e s s e d  how o f te n  th e r e  ap p ea rs  

to  be no c l e a r  d i f f e r e n c e  i n  q u a l i t a t i v e  te rm s betw een i n f a n t i l e  au tism  

and a  number o f  o th e r  ch ild h o o d  d i s o r d e r s .  Many c h i ld r e n  do e x i s t  w ith  

some, b u t n o t a l l ,  o f  th e  f e a tu r e s  o f  ch ild h o o d  a u t is m . M a tte rs  become 

even more con fused  when te rm s l i k e  "C hildhood S c h iz o p h re n ia " , w ith  i t s  

u n fo r tu n a te  in h e re n t  im p l ic a t io n  o f  a  l i n k  w ith  a d u l t  s c h iz o p h re n ia ,  a r e  

u sed  by some to  r e f e r  to  c h i ld r e n  who do e s s e n t i a l l y  f i t  K anner*s syn

drome (C o ld fa rb  I 96I ;  Creak 19&4; V o lf  and Chess I 964) ;  and. by o th e rs  

to  d i f f e r e n t i a t e  a u t i s t i c  c h i ld r e n  from  an u n r e la te d  n o n - a u t i s t i c  group 

(B ender I 96O; T r e f f e r t  1970 ). G o ld fa rb  (1970) h as  commented on how 

o f te n  s e le c t io n  c r i t e r i a  f o r  e x p e rim e n ta l s u b je c t s  a re  o n ly  b ro a d ly  o u t

l i n e d  i n  r e s e a r c h  in to  ch ild h o o d  a u t is m . W idely  d i f f e r i n g  sam ples a re  

o f te n  u sed  i n  r e s e a r c h .  T h is  i s  f r e q u e n t ly  a  f u n c t io n  o f  th e  r e f e r r i n g  

so u rc e , programme re q u ire m e n ts  i n  h o s p i t a l  and r e s e a r c h  c e n t r e s ,  and 

e d u c a tio n a l  f a c i l i t y  v a r i a t i o n s .  Rimland (1974) p u ts  th e  ca se  most 

s t r o n g ly  w ith  re g a rd  to  t r e a tm e n t ;  "There i s  no doub t i n  my mind b u t 

t h a t  p ro g re s s  on p re v e n t io n  and re m e d ia tio n  o f  th e  ch ild h o o d  p sy ch o ses  

has been  im peded -  I  would even go so f a r  a s  to  say  h a l te d  -  by th e  

v i r t u a l  s ta le m a te  t h a t  e x i s t s  i n  th e  a r e a  o f  d ia g n o s i s ."  ( p . 140) .
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Ri mland ( 1964) d e s ig n ed  a  com prehensive c h e c k l i s t  f o r  c h i ld 

hood a u tism  c o n s is t in g  o f  80 q u e s tio n s  to  be answ ered by th e  p a r e n t s .  

From t h i s  c h e c k l i s t  a  s c o re  on th e  *E-2 sca le *  can  be re c o rd e d , and he 

c la im ed  t h a t  such  s c o re s  w i l l  d i f f e r e n t i a t e  a u t i s t i c  c h i ld r e n  from  a  

v a r i e ty  o f  o th e r  ch ild h o o d  p sy c h o se s . The q u e s tio n s  y i e ld  d a ta  on p re 

n a t a l  h i s t o r y ,  d eg ree  o f  c e r e b ra l  i n s u l t ,  e a r ly  ch ild h o o d  and c u r r e n t  

b e h a v io u r . He r e p o r te d  t h a t  d a ta  c o l le c te d  from  o v e r two th o u san d  

c h i ld r e n  r e f e r r e d  to  him a s  ‘p sy ch o tic*  i s o l a t e d  o n ly  9*7% who s u f fe re d  

from  i n f a n t i l e  au tism  when m easured on th e  E-2 c h e c k l i s t  (R im land 1971). 

An item  a n a ly s i s  r e v e a le d  t h a t  in d iv id u a l  ite m s  in  th e  c h e c k l i s t  d i s 

c r im in a te d  p ro p e r ly  betw een a u t i s t i c  and n o n - a u t i s t i c  c h i ld r e n ,  and th e  

E-2 s c a le  a l s o  d i f f e r e n t i a t e d  a  sam ple o f  a u t i s t i c  c h i ld r e n  d iag n o sed  by 

K anner from  a  group o f  p s y c h o tic ,  n o n - a u t i s t i c  c o n t ro l s  (R im land 1974). 

Thus v a l i d i t y  checks f o r  th e  E-2 s c a le  to  d a t e ,  ap p e a r f a v o u ra b le .

In  t h i s  c o u n try , one o f  th e  m ost f r e q u e n t ly  u sed  d ia g n o s t ic  

schemes h as  been  t h a t  r e s u l t i n g  from  a  B r i t i s h  W orking P a r ty  r e p o r t  in  

1961 , c h a ire d  by M ild red  C reak . T h is  d e s c r ib e d  n in e  c r i t e r i o n  p o in te r s  

to  i s o l a t e  a  group o f  c h i ld r e n  who f i t t e d  what was c a l l e d  "The S ch izo 

p h re n ic  syndrome o f  C h ild h o o d ". The scheme l i s t s  c r i t e r i o n  symptoms 

w hich l a r g e ly  co rresp o n d  to  th o se  d e l in e a te d  by K anner, a lth o u g h  th e y  en

compass a  s l i g h t l y  b ro a d e r  ran g e  o f  b e h a v io u rs .  The W orking P a r ty  d id  

n o t say  how many c r i t e r i a  sh o u ld  be p r e s e n t  b e fo re  d ia g n o s is  sh o u ld  be 

made, a lth o u g h  th e y  s t r e s s e d  th a t  g ro s s  im pairm en t o f  em o tio n a l r e l a t i o n 

s h ip s ,  and r e t a r d a t i o n  w ith  i s l e t s  o f  i n t e l l i g e n c e ,  were key p o in t e r s .

The o th e r  c r i t e r i a  c o n s is te d  o f  unaw areness o f  p e rs o n a l  i d e n t i t y ,  

abnorm al p re o c c u p a tio n  w ith  and a ttach m en t t o  o b je c t s ,  s t ro n g  r e s i s t 

ance to  change in  th e  en v iro n m en t, abnorm al re sp o n se s  to  p e rc e p tu a l  

s t im u l i  (a  m ix tu re  o f  hypo- and h y p e r s e n s i t i v i t y ) ,  ab sence  o r  r e t a r d a 

t i o n  o f  sp e e c h , w ith  e c h o la l i a  and pronoun r e v e r s a l  common, a c u te  and
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e x c e s s iv e  a n x ie ty ,  and d i s t o r t e d  m o t i l i t y  p a t t e r n s .  H erm elin  and 

0*Connor ( 1970) su g g e s te d  th a t  i t  would n o t be u n re a so n a b le  to  c la im  

t h a t  c h i ld r e n  d is p la y in g  fo u r  o r  more o f  th e s e  p o in te r s  may be con

s id e re d  a s  a u t i s t i c .  T h is  system  has th e  advan tage  o f  a l lo w in g  a  

l im i te d  d eg ree  o f  v a r i a b i l i t y  i n  sym ptom atology w h i ls t  s t i l l  i s o l a t i n g  

s u b je c t s  from  most o th e r  ch ild h o o d  d i s o r d e r s ,

A w e ll-d e s ig n e d  A u s t r a l ia n  s tu d y  ( C lancy , D ugdale and R endle- 

S h o rt 1969) concluded  t h a t  i t  i s  b e t t e r  to  th in k  o f  a u t i s t i c  c h i ld r e n  

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

c lu s iv e  s e t  o f  them . They b roke  down th e  n in e  p o in te r s  i n to  f i f t y - f o u r  

in d iv id u a l  b e h a v io u ra l item s  and gave them in  q u e s t io n n a ir e  form to  th e  

p a re n ts  o f  d iag n o sed  a u t i s t s ,  and c o n t ro l  g roups c o n s i s t in g  o f  p a re n ts  o f  

n o rm a ls , su bnorm als, d e a f  and c e r e b ra l  p a ls y  c h i ld r e n .  In  an a tte m p t to  

a s c e r t a in  th e  d is c r im in a t iv e  power o f  each  o f  th e  b e h a v io u ra l i te m s ,  a  

s t a t i s t i c a l  c l u s t e r  a n a ly s i s  was c a r r i e d  ou t on th e  d a t a .  T h is  re v e a le d  

t h a t  f o u r te e n  item s  ap p ea red  to  c h a r a c te r i s e  a u t i s t i c  c h i ld r e n ,  and th e  

a u th o rs  concluded  t h a t  a  c o m p a ra tiv e ly  *pure* group o f  a u t i s t i c  c h i ld re n  

may be s e le c te d  i f  a  minimum o f  seven  ite m s  i s  p r e s e n t  i n  each  c h i ld .

A e t io lo g ic a l  b ia s e s  u n d o u b ted ly  c o lo u r  d ia g n o s t ic  c o n s id e r a t io n s .  

M enolascino  (1965) rem arked th a t  i t  would ap p ea r t h a t  th e  t h e o r e t i c a l  i n 

c l i n a t i o n  o f  a  g iv e n  in v e s t i g a t o r ,  r a t h e r  th a n  th e  b e h a v io u r  o f  th e  c h i ld ,  

may d e te rm in e  th e  p rim ary  d ia g n o s is .  W h ils t t h i s  a s s e r t i o n  i s  a  r a t h e r  

s tro n g  g e n e r a l i s a t i o n ,  i t  i s  u n d o u b ted ly  a  co n ta m in a tin g  f a c t o r  in  some 

o f  th e  c l i n i c a l  and e x p e rim e n ta l l i t e r a t u r e .  For exam ple K anner 

s p e c i f i c a l l y  excluded  s u b je c t s  w ith  s ig n s  o f  c e r e b ra l  i n s u l t ,  b u t m ost 

o th e rs  do n o t .  Now th e  q u e s tio n  o f  an  a s s o c ia t io n  betw een n e u ro lo g ic a l  

im pairm ent and ch ild h o o d  au tism  i s  e q u iv o c a l,  and t h i s  w i l l  be f u l l y  

d is c u s s e d .  But f o r  d ia g n o s t ic  p u rp o se s , no c l e a r  grounds can be c i t e d  

f o r  su p p o sin g  t h a t  c a se s  o f  au tism  w ith  s ig n s  o f  n e u ro lo g ic a l  im pairm ent
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a re  f-undam entally  any d i f f e r e n t  i n  b e h a v io u ra l te rm s from  c a se s  w ith o u t 

such  s ig n s .  The s o lu t io n  to  t h i s  problem  would ap p e a r  to  be found in  

th e  a d o p tio n  o f  a  system  i n  w hich such  f a c to r s  a s  i n t e l l e c t u a l  fu n c tio n 

in g ,  su sp e c te d  n e u ro lo g ic a l  im pairm ent and o th e r  a s s o c ia te d  f a c to r s  a re  

c l a s s i f i e d  a lo n g  s e p a ra te  axes t o  th e  b e h a v io u ra l d ia g n o s is .  Such a  

system  h a s  been  ad v o ca ted  (R u t te r  e t  a l . ,1969; R u t te r  I 97 I ,  1972). As 

a  g e n e ra l  app ro ach  to  th e  c l a s s i f i c a t i o n  o f  m en tal d is o r d e r s  i n  c h ild h o o d , 

i t  was p roposed  t h a t  d ia g n o s is  o f  th e  syndrome would be r e s t r i c t e d  to  

a x is  1 , th e  i n t e l l e c t u a l  l e v e l  would be a s s e s s e d  and re c o rd e d  on a x is  2 , 

and any p o s s ib le  a e t i o lo g i c a l  o r  a s s o c ia t iv e  f a c t o r s  (su ch  a s  n e u ro lo g 

i c a l  im pairm ent in d e c e s )  on a x is  3* Thus each  c h i ld  would be d iag n o sed  

w ith o u t r e f e r e n c e  to  an  i n t e l l i g e n c e  o r  n e u ro lo g ic a l  a s s e s sm e n t, th e  

l a t t e r  m easures b e in g  u sed  f o r  t r e a tm e n t ,  e d u c a tio n a l and r e s e a r c h  p u r

p o s e s ,  b u t rem a in in g  e s s e n t i a l l y  in d ep en d en t o f  d ia g n o s t ic  c o n s id e r a t io n s .  

A r e c e n t  e v a lu a t io n  o f  th e  u s e fu ln e s s  o f  t h i s  system  p roduced  some 

en co u ra g in g  r e s u l t s  ( R u t t e r ,  S h a f fe r  and S h ep h erd , 1 9 73 ). T h e ir  

r e l i a b i l i t y  s tu d y , and a  c l i n i c a l  s tu d y , su g g es ted  t h a t  a  m u l t i - a x ia l  

c l a s s i f i c a t i o n  o f  m en ta l d is o r d e r s  had d i s t i n c t  ad v an tag es  o v e r th e  

I n t e r n a t io n a l  C la s s i f i c a t i o n  o f  D ise a se s  (ICD) sy stem , p a r t i c u l a r l y  where 

s p e c i f i c  ch ild h o o d  syndromes a re  concerned  ( e . g .  c h ild h o o d  a u tism , 

h y p e r k in e s i s ) .  Not l e a s t  o f  th e s e  ad v an tag es  i s  t h a t  b ecau se  th e  fo rm er 

system  i s  d e s c r ip t iv e  r a t h e r  th a n  t h e o r e t i c a l ,  i t  can  be u sed  i n  a  more 

c o n s i s te n t  f a s h io n  by c l i n i c i a n s  o f  d i f f e r i n g  t h e o r e t i c a l  o r i e n t a t i o n .

R u t te r  ( 1971) su g g e s ts  t h a t  d ia g n o s is  sh o u ld  be r e s t r i c t e d  to  

c h i ld r e n  d is p la y in g  th r e e  p a r t i c u l a r  g roups o f  a b n o rm a lity ;

i .  A p ro found  and g e n e ra l  f a i l u r e  to  form  s o c ia l  r e l a t i o n s h i p s .
i i .  Language r e t a r d a t i o n  w ith  im p a ired  com prehension and e c h o l a l i a .
i i i .  R i t u a l i s t i c  and com pulsive phenomena.
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O ther symptoms found i n  th e s e  c h i ld r e n ,  b u t n o t u n iq u e  to  them , in c lu d e  

s te r e o ty p y ,  s h o r t  a t t e n t i o n  sp an , s e l f - d e s t r u c t i v e  b e h a v io u r , and d e lay ed  

bowel c o n t ro l  ( R u t te r  and B a r tà k ,I 97I ; R u tte r ,  1974) .  W ith th e  

e x c e p tio n  o f  *good* c o g n i t iv e  p o t e n t i a l ,  t h i s  system  s t r o n g ly  re sem b les  

t h a t  o f  K anner*s o r ig i n a l  d e l in e a t io n .  W ith th e  a d o p tio n  o f  a  m u l t i -  

a x i a l  c l a s s i f i c a t i o n  schem e, th e s e  two schemes sh o u ld  s e l e c t  v e ry  s im i la r  

p o p u la t io n s .

DeMyer e t  a l .y ( l9 7 l)  compared s e v e ra l  d ia g n o s t ic  system s f o r  

ch ild h o o d  s c h iz o p h re n ia  and i n f a n t i l e  a u tism , in c lu d in g  th o s e  o f  Rimland 

( 1964) ,  P o lan  and S pencer (1 9 5 9 ), L e t t e r  ( 1966) ,  and Creak e t  a L . ( l 9 6 l ) ,  

and found h ig h  c o r r e l a t i o n s  betw een them . In d e e d , th e r e  have been  many 

o th e r  d ia g n o s t ic  schem es, w e ll sum m arised by H ing ten  and Bryson (1 9 7 2 ), 

and a  l a r g e  p ro p o r t io n  o f  them b e a r  a  s tro n g  resem blance  to  K anner*s 

o r ig i n a l  p ro p o s a ls  and to  th o s e  o f  th e  B r i t i s h  W orking P a r ty .  Where th e y  

do d i f f e r  th e y  te n d  to  do so by b e in g  co lo u re d  w ith  a e t i o l o g i c a l  c o n s id e r 

a t i o n s ,  o f te n  c o n ce rn in g  n e u ro lo g ic a l  s ig n s  and in t e l l i g e n c e  s c o r e s ,  

t y p i c a l l y  ad d in g  p o in ts  to  th e  two schemes m entioned  r a t h e r  th a n  d i r e c t l y  

c o n t r a d ic t in g  them . Thus w h i ls t  n o t n e c e s s a r i ly  d is a g re e in g  w ith  

E ise n b e rg * s  recom m endation th a t  tr e a tm e n t c o n s id e ra t io n s  sh o u ld  be based  

on c l i n i c a l  assessm en t o f  th e  p o s s ib le  u n d e r ly in g  a e t io lo g y  (E ise n b e rg  

1972) ,  i n t e r n a t i o n a l  a d o p tio n  o f  a  m u l t i - a x ia l  c l a s s i f i c a t o r y  scheme 

p ro m ise s  c o n s id e ra b le  consensus w ith  re g a rd  to  th e  c h i ld r e n  concerned  in  

th e  d i f f e r e n t i a l  d ia g n o s is  o f  ch ild h o o d  a u tism . T hat i s  n o t to  say  th a t  

d i f f e r e n t i a l  d ia g n o s is  i s  a  s im p le  m a t te r .  In d e e d , O m itz  (1973) 

sum m arises th e  d i f f i c u l t i e s  th u s ;  **0f th e  many ty p e s  o f  u n u su a l b eh av io u r 

seen  i n  young c h i ld r e n ,  th e  b e h a v io u r o f  th e  a u t i s t i c  c h i ld  h as  been  th e  

m ost d i f f i c u l t  to  u n d e rs ta n d . The g r e a t e r  v a r i a b i l i t y  o f  th e  abnorm al 

b e h a v io u r , th e  changes concom itan t w ith  th e  m a tu ra tio n  o f  th e  c h i ld ,  th e  

wide d i f f e r e n c e s  i n  d eg ree  o f  s e v e r i t y  from case  to  c a s e ,  th e  co n fu s in g
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and in c o n s i s t e n t  te rm in o lo g y  w hich has been  u sed  to  d e s c r ib e  such

c h i ld r e n ,  and th e  la c k  o f  any p h y s ic a l  s ig n s  have made d ia g n o s is  in  th e
( p .21)

in d iv id u a l  case  a  d i f f i c u l t  and o f te n  u n r e l i a b le  p ro c e d u re " . /  However, 

th e  s i m i l a r i t y  betw een many o f  th e  numerous d ia g n o s t ic  schemes t h a t  have 

been  o u t l in e d ,  su p p o rte d  by d a ta  from  c o r r e l a t i o n  s tu d ie s  l i k e  th o s e  o f  

DeMyer e t  a l .̂  (1 9 7 2 ), su g g e s t t h a t  d e s p i te  p o s s ib le  d i f f e r e n c e s  betw een 

th e  e x p e rim e n ta l sam ples i s o l a t e d  by th e  v a r io u s  d ia g n o s t ic  c r i t e r i a  

and th e  l i k e l y  h e te ro g e n e i ty  o f  s u b je c t s  w ith in  such  sam p les , s i g n i f i c a n t  

o v e r la p  betw een many o f  them does ap p ea r to  e x i s t .  Comparison o f  ex

p e r im e n ta l f in d in g s  betw een s tu d ie s  i s  th e r e f o r e  l e g i t im a te  p ro v id e d  we 

rem ain  aw are o f  th e  p o s s i b i l i t y  o f  d ia g n o s t ic  v a r ia n c e  a f f e c t i n g  th e se  

co m p ariso n s, and we n o te  c a r e f u l ly  d e s c r ip t io n s  o f  symptoms d is p la y e d  

by s u b je c t s .

H aving s t a t e d  t h a t  a  s ig n i f i c a n t  o v e r la p  i n  sym ptom atology 

e x i s t s  betw een C hildhood A utism  and c e r t a in  o th e r  c h ild h o o d  d i s o r d e r s ,  

i t  i s  n e c e s s a ry  to  d i f f e r e n t i a t e  C hildhood A utism  from them . O m itz  

( 1973) s u c c in c t ly  d ism is se s  any p o te n t i a l  c o n fu s io n  betw een ch ild h o o d  

au tism  and c h i ld r e n  s u f f e r in g  from m ajo r s e n so ry  d e f e c t s ,  dev elo p m en ta l 

a p h a s ia ,  and environm ent a l l y  d e p riv e d  c h i ld r e n .  He l i s t e d  s e v e ra l  

symptoms t h a t  a re  common i n  a u t i s t i c  c h i ld r e n  b u t do n o t ap p ea r i n  th e  

o th e r  ch ild h o o d  d is o r d e r s  n o te d .  Two d i f f e r e n t i a t i n g  c h a r a c t e r i s t i c s  

t h a t  a re  n o t found in  any o f  th e s e  n o n - a u t i s t i c  g roups in c lu d e  th e  un

u s u a l hypo- and h y p e r s e n s i t i v i t i e s ,  and th e  u n w ill in g n e s s  to  communicate 

found i n  a u t i s t i c  c h i ld r e n .  The e x te n s iv e  and p ro found  l i n g u i s t i c  

d e f e c ts  o f  a u t i s t i c  c h i ld r e n  a l s o  a p p ea r to  d i f f e r e n t i a t e  them even 

from th o s e  c h i ld r e n  w ith  s p e c i f i c  dev e lo p m en ta l r e c e p t iv e  lan g u ag e  d i s 

o rd e rs  (B a r ta k , R u t te r  and C ox,1975). A u t i s t i c  c h i ld r e n  w ere found to  

d i f f e r  from  t h i s  l a t t e r  d y sp h a s ic  group i n  t e m s  o f  h y p e r s e n s i t i v i t y  

to  sound , e c h o la l i a  and pronoun r e v e r s a l ,  and m e ta p h o r ic a l la n g u a g e .
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I t  a p p e a rs  t h a t  where language  does d evelop  i n  a u t i s t i c  c h i ld r e n ,  i t  i s  

n o t j u s t  a  q u e s tio n  o f  d e la y ,  b u t one o f  m arked d ev ian ce  i n  a d d i t io n  to  

b e in g  a  more se v e re  and e x te n s iv e  d e f ic ie n c y  i n  lang u ag e  th a n  i n  th e  

r e c e p t iv e  language  d is o rd e re d  c h i ld .

The v a l i d i t y  o f  th e  syndrome o f  ch ild h o o d  a u tism  h as  been 

q u e s tio n e d  most f r e q u e n t ly  however w ith  re g a rd  to  s c h iz o p h re n ia  and 

m en ta l r e t a r d a t i o n .  T here a re  th o se  who c o n s id e r  a u tism  to  be s im ply  a  

v a r i e t y  o f  th e  su b n o rm a lity  p o p u la t io n ,  and th o s e  who see  i t  a s  a  p re 

c u r s o r  to  a d u l t  s c h iz o p h re n ia  ( e .g .  0*Gorman, 19^7 ; B e t te lh e im ,19^7 ; 

Bendei^ I 968 ) .  One can h a rd ly  c o n s id e r  th e  te rm  su b n o rm a lity  a s  encom

p a s s in g  an homogeneous p o p u la t io n ,  b u t th e r e  a re  many f e a tu r e s  w hich 

su g g e s t t h a t  we canno t c o n s id e r  th e  problem s o f  th e  a u t i s t i c  c h i ld  to  be 

s o le ly  r e l a t e d  to  subnorm al fu n c t io n in g  ( R u t te r ,  I 968 , 1974; O m itz ,

1973; C lancy , Dugdale and R e n d le -S h o r t ,I969 ) • The q u e s tio n  w ould seem 

to  be n o t so much w h eth er a u t i s t i c  c h i ld r e n  i n t e l l e c t u a l l y  fu n c t io n  a t  

th e  subnorm al l e v e l ,  f o r  c l e a r ly  th e  v a s t  m a jo r i ty  o f  them do , b u t r a th e r  

w h e th er th e y  have d e f i c i e n c i e s  and d i s a b i l i t i e s  o v e r and above th o s e  o f  

s im p le  i n t e l l e c t u a l  r e t a r d a t i o n .  N e v e r th e le s s ,  th e  q u e s tio n  o f  th e  

m easured i n t e l l i g e n c e  o f  a u t i s t i c  c h i ld r e n ,  and th e  d i s t r i b u t i o n  o f  t h e i r  

s c o r e s ,  has p roved  to  be a  c o n t r o v e r s i a l  i s s u e  u n t i l  c o m p a ra tiv e ly  

r e c e n t ly .  K anner (1 9 4 3 ), B e tte lh e im  ( 1967) and Rimland ( I 964 ) a l l  

su g g e s te d  t h a t  a u t i s t i c  c h i ld r e n  a re  b a s i c a l l y  o f  norm al i n t e l l i g e n c e .  

Such an a s s e r t i o n  was l a r g e ly  b ased  upon th e  r e p o r te d  u n u su a l and o u t

s ta n d in g  i s o l a t e d  a b i l i t i e s  and s k i l l s  o f  th e s e  c h i ld r e n ,  t y p i c a l l y  in  

th e  form  o f  c a s e - h i s to r y  d a ta  (K a n n e r ,1943 ; C a in ,1969 ) .  E m p iric a l 

s tu d ie s  how ever a lm o st in v a r i a b ly  r e v e a l  a  d i s t r i b u t i o n  o f  s c o re s  t h a t  

skews h e a v i ly  tow ards th e  lo w er end o f  th e  cu rv e  f o r  th e  g e n e ra l  pop

u l a t i o n .  Deiy^er e t  a l .. ( 1974) r e p o r te d  t h a t  97^ o f  a  l a r g e  sam ple o f  

a u t i s t i c  c h i ld r e n  sc o re d  in  th e  subnorm al ra n g e  on th e  C a t te l -B in e t  and
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DeMyer p r o f i l e  t e s t ,  and a  s ix - y e a r  fo llo w -u p  re v e a le d  s tro n g  lo n g i tu d 

i n a l  c o n s is te n c y  (a  c o r r e l a t i o n  o f  o v er + 0 .7  w ith  i n i t i a l  s c o r e s ) .  

S im i la r ,  a lth o u g h  r a t h e r  s m a l le r ,  f ig u r e s  have been  r e p o r te d  i n  s e v e ra l  

s tu d ie s  (O itte lm a n  and B irc h , I 967 ; L e t t e r , I 9 66 ; K e lv in ,1971, R u tte r ,  

1974; Gubbay e t  a l ., 1970 ). I t  i s  o f  co u rse  p o s s ib le  t h a t  low I .Q . 

s c o re s  a r e  a  f u n c t io n  o f  ’’masking* a s  a  r e s u l t  o f  w ith d ra w a l, d is tu r b e d  

b e h a v io u r  o r  n e g a t iv is m . A lp em  ( I 967 ) r e j e c t s  t h i s  how ever by p re 

d i c t i n g  t h a t  th e  perfo rm ance  o f  a u t i s t i c  c h i ld r e n  on in t e l l i g e n c e  t e s t s  

would v a ry  c o n s id e ra b ly  w ith  f lu c tu a t io n s  i n  t h e i r  c l i n i c a l  s t a t e  i f  

t h i s  p o s s i b i l i t y  w ere s o . He r e p o r te d  v e ry  s t a b l e  t e s t  pe rfo rm an ces  

o v e r a  s h o r t  p e r io d  o f  t im e , and o th e rs  have r e p o r te d  h ig h  c o r r e l a t i o n s  

i n  lo n g i tu d in a l  s tu d ie s  (L ockyer and R u t t e r , 1969 ; DeMyer e t  a l . ,  1974). 

N e v e r th e le s s ,  i t  i s  c l e a r  t h a t  a u t i s t i c  c h i ld r e n  do n o t make good 

t e s t e e s .  T h e ir  c o o p e ra tio n  i s  f r e q u e n t ly  p o o r ,  a t t e n t i o n  span  i s  

l im i te d  and m o tiv a tio n  i s  f r e q u e n t ly  q u e s t io n a b le .

T here a re  an in c r e a s in g  number o f  e x p e rim e n ta l s tu d ie s  demon

s t r a t i n g  th e  o p e ra t io n  o f  an  a c t iv e  p ro c e s s  o f  n o n -co m p lian c e , o r  

n e g a t iv is m , w hich co u ld  p o t e n t i a l l y  i n v a l id a t e  many s ta n d a rd  t e s t  s c o re s  

( Cowan, H o d d in o tt and W righ t, 1965 ; Ney,19&7; W allace, 1975 ). One must 

a l s o  q u e s tio n  th e  v a l i d i t y  o f  th e  a p p a re n t lo n g i tu d in a l  c o n s is te n c y  i n  

I .Q .  s c o re s  by a s k in g  how much t h i s  s im p ly  r e f l e c t s  th e  in a p p r o p r i a te 

n e s s  o f  many t e s t s  f o r  th e s e  c h i ld r e n .  M i t t l e r  ( I 968) ta k e s  a  most 

c o n t r o v e r s i a l  l i n e  by s u g g e s tin g  th a t  a u t i s t i c  c h i ld r e n  g a in  th e  l a b e l  

* u n te s ta b le *  due to  poor c o o p e ra tio n , a t t e n t i o n  span  e t c ,  b eca u se  th e y  

o n ly  com plete  a  v e ry  l im i te d  number o f  ite m s  on t e s t s  l i k e  th e  WISC 

and S ta n fo rd -B in e t , and p s y c h o lo g is ts  do n o t w ish  t o  commit th e m se lv es  

on such  p a r t i a l  t e s t  s c o r e s .  He s u g g e s ts  t h a t  th e  te rm  * u n te s ta b le *  

t e l l s  u s  more abou t th e  t e s t e r  th a n  th e  c h i ld .  T h is  im p lie s  a  com plete  

d is r e g a r d  f o r  th e  p ro fe s s io n a l is m  o f  p s y c h o m e tr ic ia n s  and th e  h ig h ly
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l im i te d  v a l i d i t y  o f  p a r t i a l  t e s t  s c o r e s .  A more p e r t i n e n t  im p l ic a t io n  

o f  th e  te rm  * u n te s ta h le *  would seem to  be th e  a p p ro p r ia te n e s s  o f  th e  

t e s t  s e l e c te d ,  f o r  th e  a d m in is t r a t io n  o f  in t e l l i g e n c e  t e s t s  w ith  h ig h  

v e rb a l  f a c t o r  lo a d in g  sim ply  t e l l s  u s  what we a l re a d y  know -  a u t i s t i c  

c h i ld r e n  have se v e re  language  d e f e c ts  and may n o t even u n d e rs ta n d  many 

o f  th e  t e s t  item s  p r e s e n te d .

D e sp ite  th e  above c r i t i c i s m s ,  th e  in t e l l i g e n c e  t e s t  s c o re s  o f  

a u t i s t i c  c h i ld r e n  do ap p e a r  to  d em o n stra te  how th e s e  c h i ld r e n  d i f f e r  

from th o s e  in c lu d e d  i n  th e  g e n e ra l  c a te g o ry  o f  su b n o rm a lity . S e v e ra l 

a u t i s t i c  c h i ld r e n  do sc o re  w e ll w ith in  th e  * n o rm al* ran g e  on s ta n d a rd  

i n t e l l i g e n c e  t e s t s .  B u t te r  and Lockyer re p o r te d  t h a t  betw een J  and -g- 

o f  t h e i r  s u b je c t s  f e l l  w ith in  t h i s  c a te g o ry , and f in d in g s  o f  s m a lle r  b u t 

s i g n i f i c a n t  numbers o f  s im i la r  s u b je c ts  have been p u b lis h e d  e lsew h ere  

(K e lv in  e t  a l . , 1971î R u tte r ,  1968 ; L e t t e r , I 966) .  S im i la r ly ,  u n l ik e  

su b n o rm als , w ide d i f f e r e n c e s  c o n s i s te n t ly  ap p ea r betw een s e v e ra l  sub

t e s t s  w ith in  f u l l - s c a l e  in t e l l i g e n c e  s c o r e s .  V erbal item  s c o re s  te n d  

to  be m arked ly  below  th o s e  o f  perfo rm ance item s on th e  WISC ( R u t t e r , 1966 ; 

W assing ,1965 ; M acCulloch and Sam brooks,1973)> w ith  a  c h a r a c t e r i s t i c  

p r o f i l e  em erging in  w hich p a r t i c u l a r l y  low sc o re s  on *vocabu lary*  and

* com prehension* a r e  m atched by s u p e r io r  s c o re s  on *block design* and

* o b je c t  assem bly* i te m s .  A u t i s t i c  c h i ld r e n  and subnorm als a l s o  d i f f e r  

on t h e i r  p r o f i l e s  on th e  I l l i n o i s  T e s t o f  P s y c h o l in g u is t ic  A b i l i t i e s  

(ITPA ), w here th e  fo rm er have d e f e c ts  i n  a lm ost a l l  a s p e c ts  o f  lan g u ag e  

fu n c t io n in g  ex cep t a u d i tc ry -v o c a l  seq u en c in g  and e s p e c i a l l y  d e p re sse d  

s c o re s  i n  encod ing  fu n c t io n s  and in  c ro ss-m o d el cod ing  (T u b b s ,1966) .

The encod ing  d e f ic ie n c y  ap p ea rs  on b o th  v e rb a l  and n o n -v e rb a l l e v e l s ,  

and may be re g a rd e d  a s  i n d i c a t iv e  o f  an  e x p re s s iv e  o r  com m unicative 

d e f e c t .  A u t i s t i c  and subnorm al c h i ld r e n  a ls o  a p p ea r to  d i f f e r  in  t h e i r
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p a t t e r n s  o f  p la y  (T i l to n  and O ttin g e r ,  I 964 ; DeMyer e t  a l ., I 967) ,  w ith  

th e  a u t i s t i c  c h i ld r e n  d is p la y in g  more o r a l  and r e p e t i t i v e  p la y  and l e s s  

c o m b in a tio n a l u se  o f  to y s .  A u t i s t i c  c h i ld r e n  te n d  to  d is p la y  l i t t l e  

d e s i r e  f o r  com m unication, and a ls o  u n u su a l m ix tu re s  o f  hypo- and h y p er

s e n s i t i v i t i e s ,  n e i th e r  o f  w hich ap p ea r c o n s i s te n t ly  i n  c h i ld r e n  c l a s s i f i e d  

a s  subnorm al ( O r n i t z ,1973)*

The p a r t i c u l a r  d e f ic ie n c ie s  i n  com m unication and in te r p e r s o n a l  

r e l a t i o n s h ip s  in  a u t i s t i c  c h i ld r e n  have le d  some to  th e  v iew  th a t  c h i ld 

hood au tism  may be a  p re c u r s o r  to  a d u l t  s c h iz o p h re n ia ,  and th e r e f o r e  a  

ch ild h o o d  v a r i e ty  o f  th e  same syndrome (O*Gorman,1967 ; B e t te lh e im ,1967 ) .  

O m itz  and R itv o  ( l 968^  rem ark  t h a t ;

" . . .  i n  ou r c l i n i c a l  e x p e rie n c e  w ith  c h i ld r e n  we have o b served  
c l e a r  t r a n s i t i o n s  from e a r ly  i n f a n t i l e  a u tism  to  th e  th o u g h t 
d is o r d e r  c h a r a c t e r i s t i c  o f  a d u l t  s c h iz o p h re n ia " ^ ^

R u t te r  ( 1968 ; 1974) s t r o n g ly  d i s a g r e e s ,  and sum m arises s e v e ra l  

f in d in g s  w hich would ap p ea r to  c o n c lu s iv e ly  s e p a ra te  th e  two c o n d i t io n s .  

The in c id e n c e  o f  au tism  i s  s i g n i f i c a n t l y  g r e a t e r  i n  m ales th a n  fe m a le s , 

f ig u r e s  ra n g in g  from 2 ;1 to  ov er 4:1 ( R u t t e r , 1967» K anner^1954;

KoI v in  e t  a l . , 1971), w hereas th e  sex  r a t i o  in  s c h iz o p h re n ia  i s  approx

im a te ly  u n i t a r y  (R o se n th a l ,1 9 7 0 ) . The h ig h  s o c ia l  c l a s s  background found 

in  a u t i s t i c  c h i ld r e n  ( T r e f f e r t  ^1970; R im la n d ,I964) i s  n o t m atched in  th e  

p a re n ts  o f  s c h iz o p h re n ic s  (H o llin g sh e a d  and R e d l ic h ,1962 ) ,  and n e i th e r  i s  

th e  in c id e n c e  o f  subnorm al i n t e l l i g e n c e  (P o lla c k  ,1960) .  A -h is to ry  o f  

m e n ta l i l l n e s s  in  th e  fa m ily  i s  f r e q u e n t ly  found among c a se s  o f  s c h iz o 

p h re n ia  ( S h ie l d s ,1967 ; R o sen th a l, 1 9 7 0 ), w hereas t h i s  i s  a  r e l a t i v e l y  un

common f in d in g  i n  i n f a n t i l e  au tism  (G itte lm a n  and B irch ,19& 7; L e tte r^  

1967) .  R u tte r  f i n a l l y  p o in ts  ou t t h a t  f l u c tu a t io n s  in  p a th o lo g ic a l  

s t a t u s ,  h a l lu c in a t io n s  and d e lu s io n s  a r e  a l l  common i n  s c h iz o p h re n ia  b u t 

v e ry  r a r e  i n  a u t i s t i c  c h i ld r e n ,  even i n  a d o le sc e n c e . W h ils t th e r e  a re  

th o s e  who s t i l l  m a in ta in  t h a t  ch ild h o o d  au tism  i s  a  p r e c u r s o r  to  a d u l t
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s c h iz o p h re n ia ,  one m ust c o n s id e r  th e  p o s s i b i l i t y  t h a t  such  r e s e a r c h  

i s  conducted  on r a t h e r  d i f f e r e n t  p o p u la tio n s  to  th o s e  whose f in d in g s  

c l e a r l y  c o n t r a d ic t  t h i s  a s s e r t i o n .  I n  p a r t i c u l a r ,  th e  d ia g n o s t ic  

l a b e l  o f  * C hildhood S ch izo p h ren ia*  a p p e a rs  to  have le d  to  th e  m ost 

c o n fu s io n , a s  R u t te r  (1972) s u g g e s ts :  **C hildhood S c h iz o p h re n ia  has

te n d e d  to  be used  a s  a  g e n e r ic  te rm  to  in c lu d e  an a s to n is h in g ly  

h e te ro g e n e o u s  m ix tu re  o f  d is o r d e r s  w ith  l i t t l e  in  common o th e r  th a n  

t h e i r  s e v e r i t y ,  c h r o n ic i ty ,  and o c c u rre n c e  i n  childhood.** ( p . 315 )

W h ils t th e  s i t u a t i o n  may n o t be a s  c h a o t ic  a s  t h i s  u n iv e r 

s a l l y ,  i t  i s  c l e a r  t h a t  th e  d ia g n o s is  o f  ch ild h o o d  a u tism  h as  p roved  

to  be a  so u rce  o f  c o n s id e ra b le  c o n tro v e rs y , c o n fu s io n  and c o n f l i c t .

I t  i s  e s s e n t i a l  t h a t  a  u n i f i c a t i o n  o f  d ia g n o s t ic  c a te g o r ie s  and 

c r i t e r i a  be e s t a b l i s h e d ,  and one can o n ly  hope th a t  th e  a d o p tio n  o f  

th e  m u l t i - a x i a l  scheme a s  o u t l in e d  by R u t te r  i s  i n t e r n a t i o n a l l y  

a d o p te d . T h is  may n o t s o lv e  th e  problem  a l to g e th e r ,  b u t w i l l  le a d  to  

a  marked im provement i n  th e  c a p a c i ty  t o  communicate r e s e a r c h  f in d in g s  

on com parable p o p u la t io n s .

EPIDEMIOLOGY

P re v a le n c e

The p re v a le n c e  o f  ch ild h o o d  a u tism  h as  n o t been 

e x te n s iv e ly  s tu d ie d ,  b u t th o s e  f ig u r e s  t h a t  have been  p u b lish e d  a re  

c lo s e ly  i n  agreem ent and a r e  v e ry  low . L o t t e r  ( I 966 ) and R u t te r  

( 1967) re c o rd e d  an  in c id e n c e  o f  4 /1 0 ,0 0 0  o f  th e  p o p u la t io n .  L o t te r* s  

s tu d y  was p a r t i c u l a r l y  com prehensive , in v o lv in g  a  s c re e n in g  o f  th e  e n t i r e
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p o p u la tio n  o f  8 -10  y e a r  o ld  c h i ld r e n  in  a  whole c o u n ty . T r e f f e r t  

( 1970) ,  commenting on th e  la c k  o f  a  s iz e a b le  p re v a le n c e  s tu d y  o u t

s id e  th e  U .K ., c a r r i e d  o u t a  f iv e - y e a r  su rv ey  on a l l  th e  M ental H e a lth  

C l in ic s  and h o s p i t a l s  i n  W isco n sin . He found 280 c a s e s ,  w hich 

y ie ld e d  a  r a t e  o f  3 .1 /1 0 ,0 0 0 .

Sex R a tio

Many e p id e m io lo g ic a l s tu d ie s  have d em o n stra ted  an  ex ce ss  

o f  m ale o v er fem ale c a se s  o f  c h ild h o o d  a u tism . T y p ic a l r a t i o s  ran g e  

from  2 .6 :  1 ( h o t t e r ,  I 966) t o  4 .8 :1  (Spence e t  a l . ,  1 9 7 3 ). F ig u re s  

o f  2 .7 :1  (M eyers and G o ld fa rb , I 96I ) ,  4 :1  (K anner, 1 9 54 ), 5*5:1 

( C reak and P am p ig lio n e , I 969 ) and 4*3:1 ( R u t t e r ,  19^7) a l l  f a l l  w ith in  

t h i s  ra n g e . These f in d in g s  o f  an e x c e ss  o f  m ale c a se s  i s  in  l i n e  

w ith  f ig u r e s  f o r  o th e r  ch ild h o o d  d i s o r d e r s ,  and e s p e c i a l l y  th o s e  o f  

su sp e c te d  o rg a n ic  a e t io lo g y  (Graham and R u t t e r ,  I 968 ; Lowe, I 966) .  

These r a t i o s  a re  th e r e f o r e  n o t un iq u e  t o  c h ild h o o d  a u tism , b u t 

r e f l e c t  th e  a p p a re n t g r e a t e r  s u s c e p t i b i l i t y  o f  th e  m ale to  a  v a r i e t y  

o f  b io lo g ic a l  d e f e c t s ,  in c lu d in g  p r e -  and p e r i - n a t a l  i n j u r i e s ,  and 

a l s o  th e  d is p la y  o f  a  w id e r ran g e  o f  b e h a v io u r  th a n  th e  fem ale  

a lo n g  a  number o f  d im ensions (H u tt ,  1972). Anthony ( l9 7 0 ) ,  i n  a  

rev iew  o f  many s tu d i e s ,  s t a t e d  t h a t :  ” . . .  i t  i s  ex tre m e ly  d i f f i c u l t

to  f in d  a  p a th o lo g ic a l  c o n d i t io n  i n  w hich th e  in c id e n c e  among g i r l s  

i s  g r e a t e r  th a n  among b o y s , and some a u th o rs  have spoken o f  th e  

h an d icap  o f  b e in g  m ale” . The sex  r a t i o  found i n  th e  in c id e n c e  o f  

ch ild h o o d  au tism  can n o t how ever be u sed  a s  c o n c lu s iv e  ev id en ce  f o r
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a  b io l o g ic a l  a e t io lo g y ,  s in c e  we know t h a t  p o t e n t i a l l y  p ow erfu l sex  

r o l e s  can  o p e ra te  from  v e ry  e a r ly  y e a rs  in  th e  c h i l d ’ s l i f e  (M isc h e l, 

1966 ; Bandura and W a lte r s ,  1965 ). N e v e r th e le s s  i t  i s  a  f in d in g  t h a t  

must be c o n s id e re d  w ith  r e s p e c t  to  s im i la r  r a t i o s  found i n  c a se s  o f  

known o rg a n ic  ch ild h o o d  d i s o r d e r s .  Of p a r t i c u l a r  i n t e r e s t  i s  a  

r e p o r t  by M eyers and G o ld fa rb  ( 196I )  t h a t  on s u b -d iv id in g  a u t i s t i c  

c h i ld r e n  in to  th o s e  d is p la y in g  c l e a r  s ig n s  o f  c e r e b ra l  i n s u l t  and 

th o s e  who do n o t ,  th e  m a le-fem ale  r a t i o  o f  th e  fo rm er g roup p roved  to  

be s i g n i f i c a n t l y  h ig h e r  th a n  t h a t  o f  th e  l a t t e r .

B i r th  O rder

There have been  a  number o f  r e p o r t s  s u g g e s tin g  th a t  c h i ld 

hood a u tism  i s  more common among f i r s t - b o r n s  (K anner, 1954; R im land, 

1964) .  However, o th e r  s tu d ie s  f in d  no c o n s is te n t  s i g n i f i c a n t  

r e l a t i o n s h ip  w ith  b i r t h  o rd e r  ( h o t t e r ,  19&7; Wing, I 967 ) .  S ince  

t h e r e  i s  a p p a re n t ly  no e x c lu s iv e  c o r r e l a t i o n  w ith  any p a r t i c u l a r  b i r t h  

ra n k , i t  would n o t a p p e a r to  be o f  c r u c i a l  a e t i o l o g i c a l  s ig n i f i c a n c e .  

W h ils t Wing su g g e s ts  t h a t  i f  a  f i r s t - b o r n  i s  a u t i s t i c  th e r e  may be a  

te n d en cy  to  have a n o th e r  in  th e  hope t h a t  i t  w i l l  be  ’n o rm al* , i t  

co u ld  e q u a l ly  be a s s e r te d  t h a t  p a r e n ts  may be d isc o u ra g e d  from  f u r th e r  

c h i ld r e n  and r i s k in g  a n o th e r  ’ abno rm al’ c h i ld .  T h is  may be  p a r t i c 

u l a r l y  so  i n  th e  case  o f  a u t i s t i c  c h i ld r e n  s in c e  t h e i r  b e h a v io u r  

demands e x c e s s iv e  a t t e n t i o n  and i s  f r e q u e n t ly  h ig h ly  u n rew ard in g  to  

p a r e n t s .  N e ith e r  e x p la n a tio n  a p p e a rs  s p e c i f i c  to  ch ild h o o d  a u tism .
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I n t e r n a l  age a t  b i r t h  a l s o  a p p e a rs  to  be u n c o r r e la te d  w ith  

ch ild h o o d  au tism  (8 c h a in  and Y annet, I 96O; L e t t e r ,  I 967 )

P a r e n ta l  S o c ia l  C lass

Many in v e s t ig a t o r s  have r e p o r te d  t h a t  a u t i s t i c  c h i ld r e n  come 

from  f a m i l ie s  o f  h ig h  soc io -econom ic  s t a t u s ,  h ig h  in t e l l i g e n c e  and con

s id e r a b le  e d u c a tio n a l  a t ta in m e n t (K anner, 1949» R im land, I 964 , 1974; 

W illiam s and H arp e r, 1973; L o t t e r ,  I 966 ) .  A lthough  th e r e  a r e  th o s e  who 

d is a g re e  w ith  t h i s  a s s e r t i o n  ( e .g .  Lowe, I 966 ; B e tte lh e im , I 967 ) ,  w h i ls t  

some s tu d ie s  su g g e s t t h a t  th e  ran g e  o f  i n t e l l i g e n c e  s c o re s  and s o c ia l  

c l a s s  backgrounds e x ten d s  to  low er l e v e l s  d e s p i te  h ig h  mean s c o re s  

(ZLorsheim  and P e te r f r e u n d ,  1974), th e  overw helm ing m a jo r i ty  o f  s tu d ie s  

a g re e  w ith  K anner*s o r ig i n a l  p ro p o sa l t h a t  th e  p a re n ts  o f  a u t i s t i c  c h i l 

d ren  a r e  o f  e x c e p tio n a l i n t e l l i g e n c e  and from  th e  ’upper* s o c ia l  c l a s s e s .  

There i s  c o n s id e ra b le  d isag reem en t on th e  s ig n i f i c a n c e  o f  t h i s  f in d in g  

how ever. Some re g a rd  i t  a s  i n d i c a t iv e  o f  a  p a th o lo g ic a l  p a r e n t a l  f a c t o r ,  

o th e rs  su g g e s t t h a t  i t  h as  im p l ic a t io n s  co n ce rn in g  th e  g e n e t ic  b a s i s  o f  

au tism  (K anner, 1949; R im land, I 964 ; O unsted , 1970 ), w h i ls t  s t i l l  o th e rs  

see  i t  a s  h av in g  no s p e c ia l  c l i n i c a l  r e le v a n c e  a t  p r e s e n t  ( O m i tz ,  1973)*

I t  i s  c l e a r  how ever t h a t  we m ust c o n s id e r  th e  p o s s i b i l i t y  t h a t  

th e  h ig h  c o r r e l a t i o n  betw een p a r e n ta l  s o c ia l  c l a s s ,  i n t e l l i g e n c e ,  and 

ch ild h o o d  au tism  may be an  a r t e f a c t  r e f l e c t i n g  th e  v a ry in g  e f f i c i e n c y  o f  

s o c ia l  and e d u c a tio n a l s e r v ic e s ,  o r  p a r t i c u l a r  ty p e s  o f  p a re n t  b e in g  more 

a b le  to  u se  h e a l th  s e r v ic e s .  A lthough Rim land (1974) s t r o n g ly  r e f u t e s  

th e  o p e ra t io n  o f  such  f a c to r s  on th e  g rounds o f  th e  d ia g n o s t ic  c r i t e r i a  

u sed  in  n o n -c o n f irm â tc ry  s tu d ie s ,  th e r e  a re  more p o w erfu l a rg u m en ts . 

Forem ost am ongst th e s e  a re  L e t t e r ’ s f in d in g s  i n  agreem ent w ith  K anner’ s 

a s s e r t i o n ,  and b ased  on a  s c re e n in g  su rv ey  o f  th e  w hole 8 -10  y e a r  o ld  

p o p u la tio n  o f  M idd lesex  ( L o t te r ,  I 966 ; 1967)*
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P ro g n o s is

F ollow -up s tu d ie s  on a u t i s t i c  c h i ld r e n  have g e n e r a l ly  re p o r te d  

a  p o o r p ro g n o s tic  o u tlo o k  (PeMyer e t  a l . ,  1975; L o t t e r ,  1974a; K anner, 

1971 ; G itte lm a n  and B irc h , 19&7). Some symptoms, t y p i c a l l y  r i t u a l i s t i c  

b e h a v io u r  and r e s i s t a n c e  to  change , o f te n  d im in ish  w ith  in c r e a s in g  chron

o lo g ic a l  a g e . However, s o c ia l  a d ju s tm e n t rem ains p o o r i n  th e  v a s t  

m a jo r i ty  o f  c a s e s ,  and co n tin u e d  i n s t i t u t i o n a l i s a t i o n  a p p e a rs  to  be 

common. L o t te r  ( 1974a) fo llo w ed  up 52 c h i ld r e n  found in  h i s  o r ig i n a l  

su rv e y  and Aund th a t  compared w ith  c o n t ro l s  w ith  o th e r  se v e re  b e h a v io u r  

d is o r d e r s  b u t o f  s im i la r  I . Q . , th e  a u t i s t i c  c h i ld r e n  had a  much low er 

fre q u e n c y  o f  em ployment. T h is  seemed to  be o n ly  p a r t i a l l y  r e l a t e d  to  

p o o r m o tiv a t io n  and c o n c e n tr a t io n ,  a  f a i l u r e  to  a p p re c ia te  s o c ia l  c o n te x t 

b e in g  an  e q u a l ly  im p o r ta n t f a c t o r  i n  u n e m p lo y a b il i ty .

K anner, R odrigues and Ashenden (1972) s tu d ie d  th e  ca se  h i s t o r i e s  

o f  96 p a t i e n t s  and found th a t  o n ly  e le v e n  had made s u f f i c i e n t  p ro g re s s  i n  

s o c ia l  a d a p ta t io n  to  g a in  f u l l - t im e  em ployment. None o f  th e s e  had  been 

i n s t i t u t i o n a l i s e d  b u t had developed  some speech  by th e  age o f  f i v e .  How

e v e r  th e s e  w ere a p p a re n t ly  n o t u n iv e r s a l  p ro g n o s tic  s ig n s ,  f o r  th e s e  

f e a tu r e s  a l s o  c h a r a c te r i s e d  o th e r  c a se s  where no such  im provem ent had 

o c c u r re d .

Outcome h as  been  r e l a t e d  to  th e  d eg ree  o f  lang u ag e  im p a irm en t,

I .Q . ,  and th e  o r ig i n a l  s e v e r i t y  o f  th e  b e h a v io u ra l symptoms (E L senberg , 

1968 ; G itte lm a n  and B irc h , I 967 ; L o t t e r ,  1974b). R u t te r  n o te d  th a t  

i f  m arked im provem ent w i l l  o ccu r th e n  i t  i s  u s u a l ly  e v id e n t by th e  age 

o f  s ix  ( R u t t e r ,  I 966) .  For th o s e  who fu n c t io n  a t  th e  s e v e re ly  subnorm al 

l e v e l  th e  o u tlo o k  i s  v e ry  po o r r e g a r d le s s  o f  o th e r  f a c t o r s .  F o r th o se  

who s c o re  above 50 on s ta n d a rd  i n t e l l i g e n c e  s c a le s  i t  a p p e a rs  t h a t  a  

’ f a i r *  im provem ent i s  th e  m ost t h a t  can be e x p e c te d . Those a u t i s t i c  

c h i ld r e n  w ith  n ea r-n o rm a l n o n -v e rb a l i n t e l l i g e n c e  s c o re s  have th e  b e s t
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p ro g n o s tic  s ig n s ,  e s p e c i a l l y  i f  t h e i r  language  im pairm en ts  a r e  l e s s  

th a n  s e v e re  ( R u t t e r ,  1974 ).

H in g ten  and B ryson (1 9 7 2 ) , i n  an  e x te n s iv e  l i t e r a t u r e  

re v ie w , concluded  t h a t  w h i ls t  th e  th e r a p e u t i c  o u tlo o k  h as  c e r t a i n l y  

im proved r e c e n t ly ,  p ro g n o s is  f o r  ‘norm al* f u n c t io n in g  i s  m ost rem o te . 

They s u g g e s te d  t h a t :  " U n t i l  each  c h i ld * s  s p e c i f i c  l i m i t a t i o n s  o f

l e a r n in g  a r e  o b je c t iv e ly  d e te rm in e d , a l l  m ethods o f  p roven  e f f e c t i v e 

n e s s  m ust be u sed  to  e n a b le  him to  re a c h  h i s  h ig h e s t  l e v e l  o f  perfo rm 

a n c e " . One can h a rd ly  d is a g re e  w ith  t h i s  s ta te m e n t a lth o u g h  i n  i t 

s e l f  i t  r e f l e c t s  th e  h ig h ly  u n s a t i s f a c to r y  p ro g n o s tic  s i t u a t i o n .

I t  i s  to  be hoped t h a t  th e  r e s u l t s  o f  lo n g i tu d in a l  co m p ara tiv e  

e d u c a tio n a l  s tu d ie s  and a l s o  fo llo w -u p s  to  hom e-based ap p ro ach es  to  

t r e a tm e n t (Howlin e t  a l . ,  1 9 73a), w i l l  y i e ld  d a ta  on im p o rta n t i n t e r 

v e n t io n  f a c t o r s  t h a t  have im p l ic a t io n s  f o r  more p ro m is in g  p ro g n o se s .

AETIOLOGY
An Introductory Comment

T here a r e  th o s e  who b e l ie v e  t h a t  an u n d e rs ta n d in g  o f  th e  

u n d e r ly in g  a e t io lo g y  o f  th e  c o n d i t io n  i s  n o t n e c e s s a ry  f o r  a  t r e a t 

ment programme f o r  c h ild h o o d  a u tism , and we may th e r e f o r e  adop t an  

h e te r o p a th ic  app ro ach  i n  w hich cause  and tre a tm e n t a re  c o n s id e re d  

s e p a r a te ly  ( e . g .  K o z lo f f ,  1 9 7 3 ). T h is  app roach  im p lie s  t h a t  th e  

a e t io lo g y  o f  th e  c o n d i t io n  i s  l a r g e ly  an academ ic a f f a i r .  However,
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th e r e  a re  many who d is a g re e  w ith  t h i s  view  and c o n s id e r  t h a t  r e s e a r c h  

in t o  a e t i o lo g i c a l  f a c t o r s  i s  o f  param ount im p o rtan ce  f o r  t r e a tm e n t .  

M acCulloch and W illiam s (1971 ) sum m arise th e  l a t t e r  p o s i t i o n  th u s :  

"W h ils t th e s e  p r a c t i c a l  th e r a p e u t i c  ap p ro ach es  have i n  th e m se lv es  

im p o rta n c e , th e y  a r e  l i k e l y  to  rem ain  l e s s  th a n  m ax im ally  e f f e c t iv e  

i n  th e  c o n t in u in g  ab sence  o f  any e s ta b l i s h e d  cause  f o r  th e  syndrom e". 

D e sp ite  a  commitment to  o b je c t iv e  a e t i o lo g i c a l  r e s e a r c h ,  in h e re n t  i n  

a  b e l i e f  t h a t  tr e a tm e n t w i l l  depend upon such  r e s e a r c h  d a t a ,  th e r e  

h a s  been  s u r p r i s in g ly  l i t t l e  consensus ach iev ed  w ith  r e g a rd  to  

a e t i o l o g i c a l  h y p o th e se s .

I t  i s  t r u e  to  say  th a t  th e r e  i s  a  grow ing consensus am ongst 

r e s e a r c h e r s  t h a t  ch ild h o o d  a u tism  i s  p ro b a b ly  p r im a r i ly  th e  r e s u l t  o f  

an  o rg a n ic  d e f e c t ,  a l th o u g h  th e  s p e c i f i c  n a tu re  o f  t h i s  d e f e c t  i s  

s t i l l  a  m a tte r  f o r  co n tin u e d  r e s e a r c h  and d e b a te .  Over th e  l a s t  

t h i r t y  y e a r s  how ever, th e  d i v e r s i t y  o f  a e t i o l o g i c a l  h y p o th e se s  h as  

been  b o th  s p e c ta c u la r  and c o n fu s in g , and i s  w e ll i l l u s t r a t e d  i n  any 

o f  th e  r e c e n t  com prehensive l i t e r a t u r e  rev ie w s ( e . g . ,  R u t t e r ,  I 968 , 

1974; H in g ten  and B ryson , 1972; O m i tz ,  19 7 3 ). W h ils t a  number 

o f  t h e o r i e s  have s t r e s s e d  th e  i n t e r a c t i o n  betw een b io lo g ic a l  and 

en v iro n m en ta l f a c t o r s ,  many have ta k e n  ex trem e ‘psychogen ic*  o r  

* o rg a n ic * p o s i t io n s .  The a u th o rs  o f  m ost l i t e r a t u r e  rev ie w s  have 

th e r e f o r e  te n d ed  to  s t r u c t u r e  them a s  p a r a l l e l l i n g  a  * n a tu re -  

n u r tu r e  continuum *, and i t  w i l l  be n e c e s s a ry  to  rev ie w  th e  l i t e r 

a tu r e  p u b lish e d  on ch ild h o o d  a u tism  i n  a  s im i la r  m anner s in c e  t h i s  

i s  th e  way r e s e a r c h  h as  approached  th e  q u e s tio n  o f  a e t io lo g y .
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Psychoanalytic approaches

The most f r e q u e n t ly  c i t e d  p roponen t o f  a  psycho(^^iam ic approach  

to  a e t io lo g y  h as  been  B e tte lh e im  ( 1967) .  He su g g e s te d  t h a t  from th e  

e a r l i e s t  d a y s , th e  c h i ld  a t te m p ts  to  m odify h i s  env ironm ent by a c t i v i t y  

l i k e  c ry in g  and w r ig g l in g .  He g r a d u a l ly  l e a m s  t h a t  h i s  d i f f e r e n t  

a c t i v i t i e s  le a d  to  d i f f e r i n g  m a te rn a l r e a c t io n s ,  and h i s  s e lf - c o n c e p t  

b e g in s  to  dev e lo p  to g e th e r  w ith  com m unication. D evelopm ental * s tag es*  

a p p e a r  a t  c h a r a c t e r i s t i c  i n t e r v a l s .  I f  a  c h i ld  i s  u n u s u a lly  s e n s i t i v e ,  

i n t e l l i g e n t ,  o r  * e a rly *  i n  h i s  re sp o n se s  to  th e  en v iro n m en t, a  d is c r e p 

ancy  w i l l  e x i s t  betw een h i s  e f f o r t s  to  a c t  upon th e  env ironm ent and h i s  

s t a t e  o f  p h y s ic a l  m a tu r i ty .  I f ,  i n  a d d i t io n  to  t h i s ,  th e  environm ent 

i s  i n s e n s i t i v e  to  t h i s  l a g ,  in n e r  f r u s t r a t i o n  may r e s u l t .  B e tte lh e im  

( 1967) p rop o sed  t h a t  t h i s  i s  th e  ca se  i n  i n f a n t i l e  a u t is m . B ecause h i s  

*world* i s  i n s e n s i t i v e  i n  t h i s  way, th e  a u t i s t i c  c h i ld  f e e l s  t h a t  he h as  

no c o n t ro l  o v e r h i s  en v iro n m en t. M o tiv a tio n  and p r e d ic t io n s  abou t 

en v iro n m e n ta l e v e n ts  become s e v e re ly  im p a ire d , and he a t te m p ts  to  p r o te c t  

h im s e lf  by n o t a c t in g  th ro u g h  a  p ro c e s s  o f  in c r e a s in g  w ith d ra w a l, w hich 

r e s u l t s  i n  a  w eakening o f  th e  s e l f - c o n c e p t  and su b seq u en t d i s in t e g r a t i o n  

th ro u g h  la c k  o f  u s e .  T h is  d e s c r ip t io n  s t r o n g ly  re se m b le s  L aing*s 

acco u n t o f  s c h iz o p h re n ia  (L a in g , I 960 ) ,  and in d e ed  B e tte lh e im  re g a rd s  

ch ild h o o d  a u tism  a s  a  p re c u r s o r  to  a d u l t  s c h iz o p h re n ia .

In contrast to others who also stress the importance of mother^ 
child relationships in aetiology, Bettelheim maintained that therapy 
based on attempts to modify the mother* s behaviour, and the study of her 
personality, results in an addition to the very type of pathological 
process seen as crucial in aetiology. Thus the child who suffers most
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from  f a i l i n g  to  a c q u ire  an  autonomous p e r s o n a l i ty  i s  a g a in  n o t re g a rd e d  

a s  an autonomous e n t i t y  i n  th e ra p y  and r e s e a r c h .

B e tte lh e im  r e p o r t s  h ig h  su c c e ss  r a t e s  u s in g  * p a re n te c to m y * in  

th e ra p y .  Complete m o th e r -c h ild  s e p a ra t io n  i s  m a in ta in e d  f o r  s e v e ra l  

m on ths, and in  some c a se s  p a re n ts  a re  to l d  t h a t  i t  may be f o r  an  in 

d e f i n i t e  p e r io d .  Such a  p o l ic y  i s  o f  co u rse  h ig h ly  em o tiv e , and has i n 

e v i ta b ly  r e c e iv e d  v i t r i o l i c  c r i t i c i s m  (R im land , 1964» S c h o p le r , 1971 » 

1974)* B e tte lh e im  a d v o c a te s  g r e a t  to le r a n c e  o f  a b e r r a n t  b e h a v io u r  

d u r in g  th e ra p y ,  th e  o r i e n t a t i o n  b e in g  tow ards e n a b lin g  th e  c h i ld  to  l e a m  

t h a t  he can c o n t ro l  h i s  en v iro n m en t, w h i ls t  b e in g  f r e e  from  th e  em o tio n al 

demands o f  th e  m o th e r. E m p iric a l s tu d ie s  how ever have in v a r i a b ly  found 

th a t  e x c e ss iv e  to le r a n c e  o f  n o n -d e s ire d  b e h a v io u r  i s  i n e f f e c t i v e  i n  te rm s 

o f  b e h a v io u ra l change i n  any lo n g  te rm  s e n s e .  In d eed  many s tu d ie s  f in d  

t h a t  such  to le r a n c e  a c t i v e l y  m a in ta in s  some a s p e c ts  o f  th e  c h i l d ’ s in 

a p p r o p r ia te  b e h a v io u r  (K o z lo f f ,  1975» Moore and B a ile y , 1973), and th a t  

th e  a u t i s t i c  c h i ld  b e n e f i t s  m ost from  a  s t r u c tu r e d  environm ent and from 

th e  u se  o f  p a re n ts  a s  c o th e r a p is t s  ( S tevens-L ong  and L ovaas, 1 9 7 4 ).

B e tte lh e im * s  h y p o th e s is  a l s o  becomes weakened by r e c e n t  f in d 

in g s  w hich c l e a r l y  su g g e s t t h a t  much o f  th e  a u t i s t i c  c h i l d ’ s b e h a v io u r  

i s  a  fu n c t io n  o f  g en u in e  c o g n i t iv e /p e r c e p tu a l  d e f i c i e n c i e s  r a t h e r  th a n  

any v o l i t i o n a l  w ith d raw al p ro c e s s .  Thus B e tte lh e im  b e l ie v e s  t h a t  p ro 

noun r e v e r s a l ,  a  f r e q u e n t ly  c i t e d  c h a r a c t e r i s t i c  o f  a u t i s t i c  c h i ld r e n ,  

i s  a  symptom o f  a  p sy c h ic  d e fen c e  m echanism . He a s s e r t s  t h a t  a u t i s t i c  

c h i ld r e n  who have sp o n tan eo u s e c h o la l i c  speech  and who do n o t u se  "I** to  

r e f e r  to  th e m se lv e s , w i l l  r e a d i l y  u se  "You**, b u t n e v e r  r e p e a t  "I**.

B a rta k  and R u t te r  ( 1974) e m p ir ic a l ly  t e s t e d  t h i s  a s s e r t i o n ,  and produced  

d a ta  w hich co m p le te ly  r e f u te d  i t .  I t  a p p e a rs  t h a t  pronoun r e v e r s a l  i s  

a  m isnom er, r a t h e r  i t  i s  one exam ple o f  e c h o l a l i a .  A u t i s t i c  c h i ld r e n  

ap p e a r to  av o id  th e  u se  o f  "I** b ecau se  i t  t y p i c a l l y  o c c u rs  a t  th e
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b e g in n in g  o f  s e n te n c e s  and e c h o la l i a  n o rm a lly  o ccu rs  w ith  th e  l a s t  p a r t  

o f  an u t t e r a n c e .  When p la c e d  a t  th e  end o f  an u t t e r a n c e ,  a u t i s t i c  

c h i ld r e n  r e a d i ly  re p e a te d  " I " ,  c o n t r a d ic t in g  th e  v iew  t h a t  th e  c h i ld  i s  

r e j e c t i n g  h i s  own e x is te n c e  when d is p la y in g  a p p a re n t pronoun r e v e r s a l .

M ahler (1949 , 1952, I 960) a l s o  p roposed  t h a t  a  number o f  

in t r a - p s y c h ic  p ro c e s s e s  o p e ra te  i n  th e  a e t io lo g y  o f  ch ild h o o d  a u tis m , 

and su g g e s te d  th a t  th e  norm al c h i ld  p a s s e s  th ro u g h  th r e e  s ta g e s :

i .  An a u t i s t i c  'norm al* phase from  0-3  months when th e  c h i ld  

i s  aw are o n ly  o f  in n e r  s t im u l i .

i i .  A sy m b io tic  p hase  from  3-18 months d u rin g  w hich he i s  

aw are o f  th e  e x te r n a l  su p p ly  o f  h i s  n e e d s , b u t has no c l e a r  s e l f -  

co n cep t .

i i i .  A s e p a r a t io n - in d u c t io n  phase  i n  w hich a  s e l f - c o n c e p t  d e v e lo p s , 

in t e r p e r s o n a l  r e l a t i o n s  f i r s t  ap p ea r w ith  th e  m o th e r, th e n  w ith  members 

o f  th e  fa m ily  and th e n  p e e r s .

M ahler p roposed  th a t  th e  a u t i s t i c  c h i ld  fu n c tio n s  a t  th e  f i r s t  s ta g e ,  

s u g g e s tin g  th a t  w h ile  some had n e v e r  developed  o u t o f  i t ,  o th e rs  had 

r e g re s s e d  due to  a  breakdown in  th e  m o th e r -c h ild  r e l a t i o n s h i p .  The 

c o n t r ib u to r y  f a c t o r s  le a d in g  to  th e  a b e r r a n t  m o th e r -c h ild  r e l a t i o n s h ip  

in c lu d e d  a  s u r p r i s in g ly  h e te ro g e n e o u s  l i s t ,  amongst them b e in g  e x c e ss 

iv e  p ro p r io c e p t iv e  s t im u la t io n ,  u n p re d ic ta b le  m o th e rin g  b e h a v io u r , and 

many p o s s ib le  t ra u m a tic  e x p e r ie n c e s .

T h is  h y p o th e s is  a p p e a rs  to  be l e s s  th a n  s p e c i f i c  w ith  re g a rd  

to  i d e n t i f y i n g  a e t i o l o g i c a l  f a c t o r s ,  la c k s  any e m p ir ic a l s u p p o r t ,  and 

i s  c l e a r l y  in c o r r e c t  i n  th e  d e s c r ip t io n  o f  th e  f i r s t  phase  o f  norm al 

c h i ld  developm en t. Abundant r e s e a r c h  now d e m o n stra te s  t h a t  i n  th e  

f i r s t  few weeks o f  l i f e  th e  norm al c h i ld  i s  aw are o f  f a r  more th a n  

’ in n e r*  s t im u l i  ( e . g . .  Bower, 1971, 1974; Kagan, 1972).
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G a rc ia  and S a rv is  ( 1964) ,  w h i ls t  s t r e s s in g  th a t  a  m u l t i -  

f a c t o r  a e t io lo g y  i s  th e  m ost p la u s ib le  view  in  th e  l i g h t  o f  q u a l i t a t i v e  

and q u a n t i t a t iv e  d i f f e r e n c e s  amongst a u t i s t i c  c h i ld r e n ,  a l s o  ad o p ted  a  

p s y c h o a n a ly tic  ap p ro ac h . They saw au tism  as  a  r e a c t io n  to  an o v e r

whelm ing in n e r  o r  o u te r  'a s s a u l t*  a t  a  v u ln e ra b le  age (6 -18  m o n th s), 

when th e  c h i ld  i s  d e v e lo p in g  a  s e l f - c o n c e p t .  The a u t i s t i c  c h i ld  con

s t r u e s  any s t r e s s  a s  b e in g  due to  th e  m o th e r’ s p e r s e c u t io n ,  and th u s  him

s e l f  r e a c t s  w ith  a  r e j e c t i n g  a t t i t u d e .  These a n a ly s t s  see  t h i s  b a s ic  

p a ra n o id  r e a c t io n  a s  th e  co re  o f  ch ild h o o d  a u tism , f o r  i f  th e  m other m eets 

t h i s  r e j e c t i o n  w ith  c o u n te r - r e je c t io n  o r  w ith d ra w a l, th e n  th e  c h i ld  be

comes ’ frozen*  i n  t h i s  s t a t e  o f  p a ra n o id  r e j e c t i o n .  S im i la r ly ,  Z rakno i 

and R u tte n b e rg  ( I 97I )  h y p o th e s iz e d  t h a t  th e  a u t i s t i c  c h i l d 's  m o ther does 

n o t o f f e r  ad eq u a te  p r o te c t io n  from  overw helm ing s t im u l i  and g r a t i f i c a t i o n s ,  

n o r  g iv e s  th e  c h i ld  a  sen se  o f  s e c u r i t y .  Autism  was seen  a s  a  d e fe n s iv e  

mode o f  b e h a v io u r  w hich th e  c h i ld  ad o p ts  in  o rd e r  to  cope w ith  s t r e s s  and 

f r u s t r a t i o n .  Such s tro n g  a s s e r t io n s  co n ce rn in g  ' r e j e c t i n g '  o r  'u n d e r -  

p r o t e c t i v e '  m o th e rin g  r e q u i r e s  s u b s t a n t i a l  ev id en ce  th a t  a p p e a rs  to  be 

la c k in g  (PeMyer e t  a l . , 1972; Cox e t  a l . , 1975).

Many o th e r  p s y c h o a n a ly tic  app roaches have been  p u b lish e d  

(A nthony, 1958; Rank, 1949; Boatman and S zu rek , 1956), a lth o u g h  

n o t ic e a b ly  few er in  th e  p a s t  d eca d e . They a l l  sh a re  th e  same em phasis 

on d e v ia n t  m o th e r -c h ild  r e l a t i o n s h i p s ,  b u t la y  th e  a e t i o lo g i c a l  s t r e s s  

upon m a te rn a l p a th o lo g y . I t  i s  however r a t h e r  d o u b tfu l w h e th er a l l  

th e  c h i ld r e n  s tu d ie d ,  and i n  p a r t i c u l a r  th o se  o f  Rank and Szurek  c o l le c te d  

u n d e r th e  te rm  'a t y p i c a l  c h i l d ' ,  do i n  f a c t  conform  to  an  a c c e p ta b le  d e f 

i n i t i o n  o f  ch ild h o o d  a u tis m . T h is  c r i t i c i s m  h as  been  l e v e l l e d  a t  many 

o f  th e  p s y c h o a n a ly s ts ,  who a re  f r e q u e n t ly  l e s s  th a n  r ig o ro u s  i n  t h e i r  

s e l e c t i o n  o f  c a se s  and u se  o f  d ia g n o s t ic  c r i t e r i a .  The n o n -e m p ir ic a l 

c o n s t r u c t s  i n  w hich p sy c h o a n a ly tic  work i s  s e t ,  and th e  accom panying
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lack of experimental support, makes acceptance of their 
aetiological formulations rather difficult. Psychoanalytic 
hypotheses involve highly subjective interpretations of behaviour, 
and it might be thought that validity of the hypotheses there
fore depends upon therapeutic results. This however, would be 
an oversimplification, for 'parentectomy*, ’warm*, or ’nurturant* 
surroundings, and psychotherapy may all be simply providing a 
beneficial environment without in any way supporting a specific 
aetiological position. Treatments based on analytic principles 
are in any case not significantly better than those based on 
other approaches (e.g., Ney, Palversky and Markeley, 1 9 71).

The psychoanalysts* belief in maternal behavioural 
pathology has led to much debate, and this will be discussed 
later in relation to Kanner*s writings on the subject of child
hood autism. However, it should be mentioned at this juncture 
that little support has been found for psychoanalytical form
ulations. On the positive side, one can say that their 
approach has facilitated longitudinal study and assessment 
through analysis of detailed published case histories.
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o th e r  Psychodynam ic F o rm u la tio n s

C lancy and McBride ( 1969) in v e s t ig a te d  a u tism  a s  a  d ev e lo p 

m en ta l p ro c e s s  w ith in  a  complex fa m ily  sy stem . They s t r e s s e d  t h a t  

p rim ary  s o c i a l i s a t i o n  m ust he view ed i n  te rm s o f  complex fa m ily  dynam ics 

and feed b ack  m echanism s. D uring i t s  f i r s t  few m onths, th e  in f a n t  i s  in  

c o n ta c t  w ith  o th e r  fa m ily  members who have t h e i r  own a f f i l i a t i v e  bonds, 

and th e  c h i l d ’ s n o n -v e rb a l com m unicative b eh a v io u r r e in f o r c e s  i n t e r 

a c t io n s  w ith  them , th u s  p rom oting  bonds w ith  eac h . The fa m ily  members 

th u s  have to  m odify t h e i r  p r e - e x i s t i n g  r e l a t io n s h ip s  to  in c o rp o ra te  th e  

new in d iv id u a l .  C lancy and McBride p o in t  ou t t h a t  chang ing  one 

r e l a t i o n s h ip  p o t e n t i a l l y  changes a l l  o th e r s ,  and th u s  f o r  exam ple th e  

m o th e r’ s r e l a t i o n s h ip  w ith  h e r  c h i ld  w i l l  change h e r  r e l a t i o n s h ip  w ith  

h e r  husband and w ith  o th e r  c h i ld r e n .

W ith th e  a u t i s t i c  c h i ld ,  th e  m other o f te n  r e p o r t s  a b n o rm a li t ie s  

i n  th e  c h i l d ’ s b eh a v io u r in  th e  f i r s t  y e a r  o f  l i f e ,  w ith  t y p i c a l  symptoms 

in c lu d in g  absence  o f  s m il in g , la z y  su c k in g , and la c k  o f  re sp o n se  to  a  

human v o ic e .  W h ils t th e s e  a re  p re s e n t  in  some norm al c h i ld r e n ,  on ly  

a u t i s t i c  c h i ld r e n  ap p ea r to  have a  w hole ran g e  o f  th e s e  c h a r a c t e r i s t i c s  

w hich fu n c t io n  to  shape an in a d e q u a te  m o th e r -c h ild  r e l a t i o n s h i p .  The 

p ro c e s s  i s  seen  a s  i n t e r a c t i v e ,  w ith  th e  c h i l d ’ s abnorm al b e h a v io u r  e l i c i t 

in g  in a p p ro p r ia te  re sp o n se s  in  th e  m other w hich in  tu r n  in d u ce  f u r th e r  

a b e r r a n t  b e h a v io u r  in  th e  c h i ld .  The a u th o rs  su g g e s t t h a t  th e  m o th e r’ s 

re sp o n se s  a re  c h a r a c t e r i s t i c ,  and d i f f e r e n t  from th o s e  o f  m o thers  o f 

o th e r  b e h a v io u r ly  d i f f i c u l t  c h i ld r e n .  The b e h a v io u r  o f  th e  a u t i s t i c  

c h i ld  becomes so a v e r s iv e  to  th e  m other t h a t  c o n ta c t  betw een them becomes 

r a p id ly  red u ced  to  a  minimum, th e re b y  i n h i b i t i n g  th e  w hole p ro c e s s  o f 

bond fo rm a tio n . As he grows o ld e r ,  th e  a u t i s t i c  c h i ld  im proves th e  

s k i l l  o f  ’ c u t - o f f  b eh av io u rs  ( Chance I 962) ,  and th e  fa m ily  l e a r n s  n o t 

to  in t r u d e  on th e  c h i l d ’ s i s o l a t i o n  a s  i t  s t im u la te s  ta n tru m s . The
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obsession with sameness is seen as providing powerful negative feedback 
for any change in the existing set of conditions. The absence of a 
reciprocal mother-child bond eliminates the normal socialisation process 
and the subsequent acquisition of meaningful speech.

Clancy and McBride set out a treatment programme aimed at in
volving the whole family and not just isolated features of the child’s 
behaviour. Intrusion upon the child’s behaviour is advocated to 
establish a primary socialisation process, and this is in complete con
trast to Bettelheim’s ’permissive’ programme, which is seen by these 
authors as the most detrimental of policies. If the child’s ’cut-off’ 
behaviour is tolerated, then he shapes the behaviour of the family and 
also achieves the isolation which is the very core of the problem in the 
autistic child. With the initial use of play media and gradual shaping, 
Clancy and McBride claim that many subjects become more amenable to 
physical and then social contact as the interactions continue, and bonds 
and stranger responses later appear (Clancy and McBride, I969).

The stress upon changes in the family, and in particular the 
relations between members, is an important point in relation to treatment 
processes. It is not clear however whether it is of direct aetiological 
significance. No evidence is offered to support the view that parental 
behaviour, seen in the light of the retrospective nature of clinical 
diagnosis, was fundamental in the pathological process of a failure in 
socialisation in the autistic child.

Zaslow and Breger (1969), like Kanner, stressed the importance 
of the lack of a basic capacity to relate in autistic children. Human 
avoidance was seen as matching attempts at mastery of the non-human en
vironment by a variety of self-initiated actions. Interpersonal schemas 
fail to develop due to deficiencies in the mother-child relationship and 
’negative motor resistance’ appears. Rage reactions or excessive pass-
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ivity keeps the child independent of humans, and these reactions later 
develop into negative perceptual and cognitive styles. Negativism dis
played towards specific figures in the environment demonstrates the 
child’s capacity to relate to others only on his own terms. Autism is 
seen as the result of an interaction between a particular type of child 
and a particular mode of parental handling. The child’s characteristics 
are those which lead to difficulty in holding, cuddling and orientating, 
and often they appear to be aggressive or hyperactive.

Zaslow and Breger report that in their clinical experience they 
have found the parents to be lacking in the perseverance required to cope 
with a difficult child. They also interpret the symptom "insistence upon 
sameness" in the environment as indicative of a greater reliance on place, 
rather than person, security. Similarly, attachment to objects is seen 
as an attempt to replace people with them in order to ’master* a 
threatening world. These interpretations bear a resemblance to some of 
Hudson’s observations on the personality attributes of ’convergent’ and 
’divergent’ thinking styles (Hudson, I966). Hudson suggested that 
’convergers’ typically concentrated on the impersonal features of life, 
being most reluctant to express emotions although this rigid inhibition 
masks normal experiential aspects of emotion. He proposed that such a 
style of expressive cognition is leamt from parents who also avoided 
expression of strong feelings but reinforced their child for developing 
impersonal skills, leading to the child’s perception that security lies 
in an impersonal field. Whilst certain characteristics of autistic 
behaviour may conceivably be interpreted as an extreme, pathological 
’convergent’ thinking style, it is clear that the normal intellectual 
features of convergent thinking are entirely absent.

Zaslow and Breger’s hypothesis is a coherent argument, but 
rests almost solely for its evidence upon a particular treatment process.
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This is called "rage reduction therapy", and the technique consists of 
reproducing the mothering act of picking up and physically comforting, 
and also restraining, the child when it cries during a stressful 
situation. Negativism is confronted and ’worked through* in an attempt 
to establish a positive affective relationship resembling that between a 
normal mother and infant. Whilst the authors claim that this technique 
is highly successful, it does not in itself constitute sufficient grounds 
for endorsing the aetiological process proposed. Zaslow and Breger’s 
model shares much in common with that of Clancy and McBride, attributing 
aetiological significance to aberrant mother-child bonding. Neither are 
able to offer empirical support for this assertion, or make specific the 
nature of the deviant behaviour on the part of the mother that they feel 
to be crucial in the development of childhood autism.

Leo Kanner however, was most explicit in his description of 
the role and nature of parental involvement in the aetiology of this con
dition. After outlining the syndrome he labelled "infantile autism" he 
proposed that the fundamental disorder lay in the child’s inability to 
relate himself to situations, and in particular people, from birth onwards 
(Kanner, 1943; 1949; 1965)* This he envisaged as an inborn "autistic 
disturbance of affective contact". Despite the apparent similarity to 
the withdrawal seen in schizophrenia, Kanner maintained that the inabil
ity to relate to others appears from birth and is not in any way a with
drawal from formerly existing relationships. Kanner (1943; 1949) 
emphasised that autistic children have highly intelligent parents, few 
of them really warmhearted, and they are often professionals being pre
occupied with scientific, artistic or literary subjects with strictly 
limited interest in people. The mechanisation of their attitude to 
human relationships struck Kanner very forcefully in his clinical inter
views with them, leading him to use the term ’emotional refrigeration*.
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He i l l u s t r a t e d  h i s  c la im  t h a t  th e  p a re n ts  f i t t e d  a  s te r e o ty p e  w ith  v e ry  

s t r i k i n g  and d ra m a tic  ca se  h i s t o r y  r e p o r t s  (K anner, 1943î 19 4 9 ).

K anner co u ld  f in d  no c o n s is te n t  h i s to r y  o f  m en ta l i l l n e s s  o r  m a r i ta l  

p rob lem s i n  th e  f a m i l i e s ,  and t h i s  d i f f e r e n t i a t e d  such  p a r e n ts  from  th o s e  

o f  s c h iz o p h re n ic s  o r  e m o tio n a lly  d is tu rb e d  c h i ld r e n .  He a l s o  c la im ed  

th a t  d e s p i t e  speech  d e la y  and p e c u l i a r i t i e s ,  a u t i s t i c  c h i ld r e n  do have 

e x t r a o r d in a r y  i s o l a t e d  a b i l i t i e s .

K anner c l e a r l y  b e l ie v e d  i n  an  i n t e r a c t i o n  betw een a  p re d is p o s in g ,  

b io l o g ic a l  f a c t o r ,  and en v iro n m en ta l v a r i a b le s  i n  th e  a e t io lo g y  o f  th e  

c o n d i t io n ,  su g g e s tin g  t h a t  g e n e t ic  and b io c h em ic a l work may shed  l i g h t  

on c r u c i a l  f a c t o r s  (K anner, 1 9 71 ). W h ils t he p rop o sed  t h a t  p a r e n ta l  

c h a r a c t e r i s t i c s  p la y  an  im p o rta n t p a r t  i n  th e  developm ent o f  th e  syndrom e, 

he s t r e s s e d  t h a t  t h i s  " . . .  i s  n o t s u f f i c i e n t  i n  i t s e l f  to  r e s u l t  i n  i t s  

a p p e a ra n c e " . (E ise n b e rg  and K anner, 1 9 5 6 ). T h is  p o in t  i s  o f te n  ig n o re d  

i n  many c r i t i q u e s ,  w here K anner i s  re g a rd e d  a s  th e  u l t im a te  en v iro n m en ta l 

p r o t a g o n i s t .

N e v e r th e le s s ,  th e  q u e s tio n  o f  p a r e n t a l  a b n o rm a li t ie s  o r  

b e h a v io u r  p a th o lo g y  h as  been  a  c e n t r a l  i s s u e  i n  a e t i o l o g i c a l  c o n tro v e rsy  

s in c e  th e  r e c o g n i t io n  o f  ch ild h o o d  a u tis m . E ise n b e rg  (1957) i n  a  s tu d y  

o f  100 c a se s  o f  i n f a n t i l e  a u tis m , r e p o r te d  t h a t  85 o f  th e  f a th e r s  showed 

c l e a r  s te re o ty p e d  f e a t u r e s .  They te n d ed  to  be o b s e s s iv e ,  d e ta c h e d , 

h u m o u rle ss , and o f  v e ry  h ig h  I .Q .  and so c io -eco n o m ic  s t a t u s .

P e r f e c t i o n i s t s ,  b u t n o t c r e a t iv e ,  th e y  re g a rd e d  m a rr ia g e  a s  s o c i a l l y  

c o n v e n ie n t and c h i ld r e n  a s  a  s o c i a l l y  ex p ec ted  norm . The d e ta c h e d  

b e h a v io u ra l symptoms o f  t h e i r  a u t i s t i c  c h i ld ,  w ere seen  a t  f i r s t  a s  an  

a s s e t  by th e  f a t h e r s ,  s in c e  f o r  them work to o k  p reced en ce  o v e r fa m ily  

l i f e .  Of th e  15 f a th e r s  who d id  n o t a p p a re n t ly  f i t  t h i s  s te r e o ty p e ,  

E ise n b e rg  c la im ed  t h a t  11 had w ives w ith  "obv ious  m a te rn a l p sy ch o -
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p a th o lo g y " . I t  i s  w orth  n o t in g  t h a t  o f  I 3 I s ib l i n g s  i n  th e  sam ple 

s tu d ie d ,  o n ly  th r e e  w ere c o n s id e re d  to  be a u t i s t i c  and a n o th e r  f iv e  

e m o tio n a lly  d is tu r b e d .  T h is  le a v e s  th e  q u e s tio n  to  be asked  o f  why 

p a r e n ts  o f  a u t i s t i c  c h i ld r e n  w ere a b le  to  b r in g  up o th e r  c h i ld r e n  a s  

norm al i f  t h e i r  ex trem e b eh a v io u r i s  fundam ental to  th e  a e t io lo g y  o f 

t h e i r  a u t i s t i c  c h i ld .  I t  seems d i f f i c u l t  to  a c c e p t t h a t  t h i s  i s  

s o le l y  b ecau se  p a re n ts  ad o p t d i f f e r i n g  a t t i t u d e s  and s t y l e s  o f  r e a r 

in g  to  t h e i r  c h i ld r e n .  I t  may be a rgued  th a t  p a r e n ts  change t h e i r  

b e h a v io u r  once th e y  have had one a u t i s t i c  c h i ld ,  and t h i s  e x p la in s  

why so few s ib l i n g s  a r e  a l s o  a u t i s t i c .  However, t h i s  assum es t h a t  

m ost a u t i s t i c  c h i ld r e n  a re  f i r s t - b o r n ,  and th e  a v a i la b le  d a ta  su g g e s ts  

t h a t  t h i s  i s  n o t th e  case  (V ing , 1967; L o t te r ,  I967).

A necdo ta l ev id en ce  and im p re ss io n s  from p a r e n ta l  in te rv ie w s  

a re  c e r t a i n l y  i n s u f f i c i e n t  g rounds f o r  a c c e p tin g  th e  r o l e  o f  p a re n ts  

i n  th e  a e t io lo g y  o f  ch ild h o o d  a u tism . A number o f  p sy ch o m etric  

a n a ly s e s  have been  p u b lis h e d ,  b u t few p ro v id e  any s u b s t a n t i a l  su p p o rt 

f o r  a  p sy ch o g en ic  m odel. Ogden e t  a l . ,  (1968) found I5 s i g n i f i c a n t  

d i f f e r e n c e s  o u t o f  17 f e a tu r e s  s tu d ie d ,  betw een p a re n ts  o f  a u t i s t i c  

and p a r e n ts  o f  norm al c o n t ro l  c h i ld r e n  on th e  R orschach  t e s t .  Bene 

( 1958) u .sing  th e  same t e s t ,  r e p o r te d  r e s u l t s  t h a t  su g g e s te d  m o thers  

o f  ’p r im a ry ’ a u t i s t s  to  be l e s s  f r e q u e n t ly  a b le  to  e s t a b l i s h  

s o c i a l  and em o tio n a l b e h a v io u r  th a n  m others o f  norm al c h i ld r e n .

P a r is h  (I969) u sed  th e  Edwards P e rso n a l P re fe re n c e  S chedu le  (EPPS), 

and th e  P a r e n ta l  A t t i tu d e  R esearch  In s tru m e n t (PARl) to  lo o k  f o r  a  

common mode o f  a t t i t u d e  tow ards c h i ld  r e a r in g  i n  p a r e n ts  o f  a u t i s t i c  

c h i ld r e n .  He found th e  g r e a t e s t  ’n e e d ’ f o r  b o th  p a re n ts  was to  have 

’d e fe r e n c e ’ and ’ab asem en t’ , and a lth o u g h  th e y  ap p ea red  to  a g re e
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on c h i ld - r e a r in g  p r a c t i s e s ,  th e y  w ere c h a r a c te r i s e d  by b e in g  o b s e s s iv e ,  

i r r i t a b l e ,  and s e l f - a b a s in g .  G o ld fa rb , i n  a  s e r i e s  o f  s tu d ie s  

(M eyers and G o ld fa rb , I 96I ;  G o ld fa rb , G o ld fa rb  and S c h o ll ,  I 9 6 6 ; 

G o ld fa rb , Levy and M eyers, 1972), r e p o r te d  a  c h a r a c t e r i s t i c  mode o f  

re sp o n d in g  i n  some p a re n ts  o f  c h ild h o o d  s c h iz o p h re n ic s  (d ia g n o se d  on 

th e  C reak c r i t e r i a )  w hich he l a b e l l e d  " p a r e n ta l  p e r p le x i ty " .  Such 

b e h a v io u r  in c lu d e d  marked u n c e r t a in ty ,  la c k  o f  em pathy and s p o n ta n e i ty ,  

in c o n s i s t e n t  p a r e n ta l  c o n t r o l ,  and g e n e ra l b e w ild e rm en t. These f in d 

in g s  w ere b ased  on a  v a r i e t y  o f  r a t i n g  m e asu re s .

I t  i s  c e r t a i n l y  n o t c l e a r  t h a t  t h i s  ty p e  o f  r e t r o s p e c t iv e  

t e s t i n g  i s o l a t e s  any f a c to r s  o f  p rim ary  a e t i o l o g i c a l  s ig n i f i c a n c e ,  

and i t  i s  c l e a r  t h a t  o th e r  s tu d ie s  y i e l d  n e g a t iv e  r e s u l t s  on p a r e n ta l  

p e r s o n a l i ty  t e s t s  ( e . g . .  P i t f i e l d  and Oppenheim, 19&4). DeMver e t  a l . ,  

( 1912b )  u sed  r a te d  in te rv ie w  and q u e s t io n n a ir e  d a ta  w ith  p a r e n ts  o f  

n o rm a l, a u t i s t i c ,  and b ra in -dam aged  c h i ld r e n .  P a re n ts  o f  th e  

a u t i s t i c  and norm al c h i ld r e n  w ere found to  be th e  m ost s im i la r  i n  

i n f a n t  c a re  p r a c t i s e s , and p a re n ts  o f  subnormals ap p ea red  a s  th e  m ost 

’ cold* and l e a s t  s t im u la t in g .  Cox e t  a l . ,  (1975) a tte m p te d  to  t e s t  

f o r  p sy ch o g en ic  f a c t o r s  w ith  a  d e s ig n  aim ed to  m axim ise th e  

o p p o r tu n i t ie s  f o r  any such  f a c t o r s  to  "show" by u s in g  a u t i s t i c  

c h i ld r e n  o f  ’n o rm a l’ n o n -v e rb a l i n t e l l i g e n c e  and w ith  no s ig n s  o f  

o rg a n ic  im p a irm en t. The c o n t ro l  group u sed  w ere " d y s p h a s ic s " ,  

who p r e s e n t  lan g u ag e  problem s f o r  t h e i r  p a r e n ts  n o t u n l ik e  t h a t  o f  

a u t i s t i c  c h i ld r e n .  U sing th e  L eyton O b se ss io n a l In v e n to ry  and 

s t r u c tu r e d  in te rv ie w s  w ith  th e  p a r e n t s ,  co m p ara tiv e  d a ta  su g g e s te d  t h a t  

p a r e n ts  o f  no rm als  and d y sp h a s ic s  d id  n o t d i f f e r  i n  te rm s o f  p a r e n ta l
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’warmth’, emotional demonstrativeness, or sociability. Where signs of 
abnormal parental behaviour do occur, they are sometimes found to be an 
artefact of the testing situation. Thus Schopler and Loftin (1969a) 
found evidence of parents of autistic children displaying conceptual 
thought impairment. Subsequent analysis (Schopler and Loftin, 1969b) 

suggested that the difference was entirely due to test anxiety resulting 
from the focus of assessment being directed at their behaviour towards 
their psychotic child.

Thus despite a number of interesting studies on the parents of 
autistic children, it is clear that few quantifiable dimensions of 
parental pathology have been produced to support the subjective clinical 
impressions of parental behaviour abnormalities which have been 
suggested in several aetiological theories. A variety of tests aimed 
at measuring aspects of parental personality have yielded rather mixed 
results. It is not clear, even when found, whether differences between 
parents of autists and parents of controls, are necessarily aetiolog- 
ically significant. Neither can one dismiss the possibility of the 
existence of significant parental factors from the negative findings, 
since one cannot assume that the relevant features have been studied.
It is also clear that the methods adopted to test parental personality 
factors are far from satisfactory. Problems arise with the use of 
projective tests of dubious validity (e.g. the Rorschach), the nature of 
the test situation (which does not necessarily conceal the purpose of 
the test from the parent), and the retrospective nature of so much of 
the data collected, (typically on child-rearing practices). Interview 
and rating measures also present methodological difficulties, and it is 
notable that Delayer et al., (1972b) were cautious of their results in 
view of "... our need to rely on memories of 96 pairs of observers who 
were probably biased and unsystematic." It is unlikely that we are



33.

being sufficiently scientific if we make definitive statements on the 
role of parents in the aetiology of childhood autism solely on the basis 
of global personality tests, attitude questionnaires, or interview data, 
in the light of their limitations noted above# Such methods do not in 
any case separate possible aetiological factors from parental reactions 
to severely deviant infants.

Aetiological bias, emotional involvement, and fear of 
attribution of blame, have led parents (Kysar, I968; Park, I967), and 
research workers (Rimland, 1964; Schopler, 1972, 1974) to react violently 
to any ’psychogenic* viewpoint. Schopler takes the position to the ex
treme of attempting to explain any psychogenic line in terms of scape
goating (Allport, 1966). Schopler claimed that the supporters of 
environmental determinants of childhood autism feel thwarted due to lack 
of aetiological knowledge, suffer from guilt evasion due to poor thera
peutic results, feel fear and anxiety at the difficult interpersonal 
relationship and non-communicative behaviour of the autist, and need 
self-enhancement as their roles are undermined by such poor therapeutic 
results. He suggested that the parents are thus made scapegoats for 
the condition of their children, and thoroughly supported Rimland (I964) 
in his reference to "pernicious psychodynamic theories". Such emotive 
statements are understandable when coming from parents, but do no credit 
to the professionalism of research scientists, going beyond the realm of 
fair criticism.

What Schopler does not appear to realise is that the conditions 
and the motives he attributes to psychogenic theorists could be equally 
applicable to those who advocate biological impairment. Thus although 
he may be quite correct in emphasising the pressures felt by clinicians 
and research staff from their lack of understanding of the aetiology of 
the condition and poor treatment results, such pressures could also force
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a t t r i b u t i o n  o f  c h ild h o o d  a u tism  to  n e u ro lo g ic a l  o r  o th e r  ’ o rgan ic*  

im pairm ent upon e q u a l ly  fragm en ted  e v id e n c e , A b io lo g ic a l  

e x p la n a tio n  would in d e e d  a v o id  th e  k in d  o f  a l i e n a t io n  and 

in d ig n a t io n  c l e a r l y  f e l t  by p a re n ts  when fa c e d  w ith  a  ’p sy c h o g e n ic ’ 

h y p o th e s is .  S ch o p le r a l s o  does n o t make i t  c l e a r  why he f e e l s  

t h a t  ’ s c a p e g o a tin g ’ h as  been  u sed  w ith  th e  s tu d y  o f  a u t i s t i c  

c h i ld r e n ,  and n o t w ith  o th e r  ch ild h o o d  c o n d it io n s  o f  dub ious o r ig in  

( e . g . ,  h y p e r k in e s i s ) ,  w here s im i la r  p r e s s u re s  m ust e x i s t .  He may 

have been  more a c c u ra te  i f  he had su g g e s te d  t h a t  th e r e  i s  a  p re s s u re  

to  p o l a r i s e  i n  e i t h e r  ’d i r e c t i o n ’ when h y p o th e s is in g  ab o u t th e  

a e t io lo g y  o f  c h ild h o o d  a u tis m .

B eh av io u ra l A pproaches

B ehav iour m o d if ic a t io n  te c h n iq u e s  have been  u sed  to  te a c h  

a  v a r i e t y  o f  new b e h a v io u rs  to  a u t i s t i c  c h i ld r e n ,  and to  red u ce  

th e  em iss io n  o f  many in a p p ro p r ia te  b e h a v io u rs . In d e e d , many 

p s y c h o lo g is t s  r e g a rd  b e h a v io u r  m o d if ic a t io n  a s  by f a r  th e  most 

p ro m is in g  tre a tm e n t s t r a t e g y  f o r  th e s e  c h i ld r e n  (N ey, 1967; Howlin 

e t  a l . ,  1973a; L ovaas, 1 9 7 1 ). T here have been  numerous 

p u b l i c a t io n s  t h a t  have d em o n stra ted  t h a t  s p e c i f i c  a s p e c ts  o f  th e  

a u t i s t i c  c h i l d ’ s b e h a v io u r  can be c o n d it io n e d . Thus s e l f 

d e s t r u c t iv e  b e h a v io u rs  (Lovaas and Simmons, 1969); tem per ta n tru m s 

(W olf, R is le y  and M ees, I 964) and s o c ia l  w ith d raw a l (Ney, P a lv esk y  and 

M arkely , I 971) have a l l  been  e l im in a te d  w ith  b e h a v io u r  m o d if ic a t io n  te ch n iq u es
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and s o c ia l  c o o p e ra tio n  (H in g te n , S anders  and DeMyer, I 965) ,  im i t a t iv e  

sp eech  (Lovaas e t  a l . ,  I 966) ,  and eye c o n ta c t (M cC onnell, I 967) a r e  

some exam ples o f  th e  many b e h a v io u rs  t h a t  have been  e s ta b l i s h e d  w ith  

th e s e  te c h n iq u e s .  L ong-term  m ain tenance  o f  such  d e s i r e d  b e h a v io u ra l 

change h as  been  found to  depend to  a  la r g e  e x te n t  upon te a c h in g  

p a r e n ts  and te a c h e r s  th e  a p p l ic a t io n  o f  th e  p r in c i p le s  o f  b e h a v io u r 

m o d if ic a t io n  ( S tevens-L ong  and L ovaas, 1974; K o z lo f f ,  19 7 3 ).

Some o f  th e  e a r l i e r  b e h a v io u r  m o d if ic a t io n  s tu d ie s  w ere 

seen  a s  h av in g  im p l ic a t io n s  f o r  an  u n d e rs ta n d in g  o f  th e  a e t io lo g y  

o f  ch ild h o o d  a u tis m . Thus F e r s t e r  ( I 96I )  saw a u t i s t i c  

b e h a v io u r  l i k e  any o th e r  b e h a v io u ra l p a t t e r n ,  a s  b e s t  u n d e rs to o d  

w ith in  th e  fram ework o f  s o c ia l  le a r n in g  th e o ry .  A u t i s t i c  

c h i ld r e n  w ere n o t  en v isa g e d  a s  q u a l i t a t i v e l y  d i f f e r e n t  from 

n o rm a ls , r a t h e r  d is t in g u is h e d  by a  r e l a t i v e  fre q u e n c y  o f  o ccu rren c e  

o f  b e h a v io u rs  i n  t h e i r  r e p e r t o i r e .  The a u t i s t i c  c h i ld  th u s  spends 

s i g n i f i c a n t l y  l e s s  tim e  in f lu e n c in g  th e  s o c ia l  env ironm ent in  c o n t r a s t  

to  th e  p h y s ic a l  on e . F e r s t e r  th e n  made th e  c o n t r o v e r s i a l  a s s e r 

t i o n  t h a t  a  la c k  o f  p a r e n ta l  c o n t ro l  was fundam en ta l in  th e  a e t io lo g y  

o f  th e  c o n d i t io n .  He p roposed  th a t  th e  a u t i s t i c  c h i ld  h as  f a i l e d  

to  a c q u ir e  any se c o n d a ry , o r  s o c i a l ,  re in fo rc e m e n t c o n t r o l ,  b ecause  

th e  p a r e n ts  had f a i l e d  to  d e l iv e r  s u f f i c i e n t  p o s i t i v e  re in fo rc e m e n t 

i n  th e  c h i l d ’ s e a r l i e s t  y e a r s .  O ther humans th e r e f o r e  w ere n o t 

’m e a n in g fu l’ to  th e  a u t i s t i c  c h i ld  becau se  th e y  had no s o c ia l  

re in fo rc e m e n t v a lu e  -  th e y  were n o t p e rc e iv e d  a s  re w a rd in g .

F e r s t e r  th e n  a tte m p te d  to  te a c h  a u t i s t i c  c h i ld r e n  by e s t a b l i s h in g
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conditioned and then generalised social reinforcers to build up a 
behavioural repertoire in which other humans would have reinforce
ment properties and thus ’meaning*.

The validity of this hypothesis appears to rest upon two 
points. First, that behaviour modification techniques enable the 
development of at least some social behaviour, and that conditioned 

social reinforcers can be acquired by autistic children. This 
argument is not strong, for behaviour modification techniques have 
been used successfully with a number of behaviour problems where 
quite clearly the primary aetiology is of an organic nature (e.g., 
token economy systems with severely sub-normals). The more recent 
behaviour modification programmes regard treatment as a separate 
entity rather than dependant upon aetiology (Kozloff, 1973).

Ferster’s other source of evidence would appear to be that autistic 
children lack in social reinforcement control. There is evidence 
that this is not so, for several studies find that many of the 
deviant behaviours of autistic children are in fact under the 
control of social reinforcement, typically adult attention (Lovaas,

1971 ; Moore and Bailey, 1973)* In addition it is possible that a 
lack of social reinforcement control could arise from a number of 
sources other than a deficiency in a social learning environment, 
including defects in attention or arousal.

In more recent years, behavioural work in the field of child
hood autism has been directed towards treatment almost to the exclusion 
of aetiological investigation, and is therefore not directly relevant to
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a  d is c u s s io n  o f  th e  o r ig in s  o f  th e  c o n d i t io n .  Thus w h i ls t  Lovaas 

( 1971) h in t s  a t  e a r ly  ’ f a u l t y  le a r n in g * ,  w ith  th e  a u t i s t i c  c h i ld  

f a i l i n g  to  l e a r n  sym bolic rew ards i n  e a r ly  in fa n c y  and con

s e q u e n tly  f a i l i n g  to  develop  * s o c ia l  * b e h a v io u r , such  a  d e f ic ie n c y  

co u ld  be th e  (p rim a ry ) r e s u l t  o f  an o rg a n ic  d e f ic ie n c y .  The t r e a t 

ment app roach  i s  e s s e n t i a l l y  th e  same how ever, w h a tev e r th e  i n i t i a l  

a e t io lo g y  i s  c o n s id e re d  to  b e .

R esearch  on th e  e f f e c t iv e n e s s  o f  b e h a v io u r  m o d if ic a t io n  

te c h n iq u e s  has y ie ld e d  some p ro m isin g  r e s u l t s ,  p o t e n t i a l l y  o f  

g r e a t  im p o rtan ce  f o r  th e  tre a tm e n t and e d u c a tio n  o f  a u t i s t i c  

c h i ld r e n .  W ith re g a rd  to  a e t io lo g y  how ever, l i t t l e  c o n v in c in g  

ev id en ce  e x i s t s  to  su p p o rt th e  v iew  th a t  th e s e  c h i ld r e n  s u f f e r  from  

d e f i c i e n c i e s  o f  le a r n in g  o p p o r tu n i t ie s  i n  t h e i r  e a r ly  l i f e .  

N e v e r th e le s s ,  r e c e n t  in v e s t ig a t io n s  in to  th e  q u e s tio n  o f  why th e r e  

ap p e a r  to  be w ide in d iv id u a l  d i f f e r e n c e s  i n  re sp o n d in g  to  con

d i t io n in g  programmes and a ls o  u n p re d ic ta b le  d i f f i c u l t i e s  i n  th e  

le a r n in g  o f  some d is c r im in a t io n s  in  c o n t r a s t  to  o th e r s  o f  

a p p a re n t ly  s im i la r  co m p lex ity , have le d  to  some v e ry  i n t e r e s t i n g  

f in d in g s  on th e  c h a r a c t e r i s t i c  d i f f i c u l t i e s  o f  th e s e  c h i ld r e n  

(L o v aas, e t  a l . ,  1971 > K oegel and Schreibm an, 1 9 7 4 ). These 

w i l l  be d is c u s s e d  i n  r e l a t i o n  to  p e rc e p tu a l  d e f ic ie n c y  

h y p o th e se s .
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o th e r  L e a rn in g  Theory A pproaches

Leff (1968) saw the success of behaviour modification 
techniques as a result of the autistic child’s inability to leam under 
ordinary circumstances. Whether due to organic or environmental factors, 
the early failure to solve very simple problems would severely affect 
subsequent learning. Such interference would thus increase in an ex
ponential fashion with successive failures producing progressively 
greater decrements in the learning of new skills. The helplessness at 
adapting to and organising the environment, Leff believed to result in 
withdrawal. Thus behaviour modification is successful because it orders 
the environment sufficiently so that even the most severely impaired 
child can successfully manipulate it.

A similar analysis was offered by Churchill (1971), who 
although himself suggesting a primary neurobiological impairment, saw the 
success-failure ratio as one very important variable, and suggested that 
it offers a partial reconciliation between ’organic* and * environmental* 
viewpoints. Churchill tested the observation that much ’pathological’ 
behaviour disappears and reappears as a function of the success in the 
task in hand. Eleven autistic subjects were trained to ’read’ hand 
signs denoting 3 colours and 3 objects. During 5 experimental sessions 
coloured objects were signalled, and the subject was required to select 
it from an array. Sessions were arranged so that one session resulted 
in each subject failing on 90^ of the trials, the other in successful 
responses on 90^ of the trials. Avoidance, self-stimulation and 
frustration all increased significantly under the ’ failure’ condition, 
and they also increased as a function of time spent in that condition. 
Churchill suggested that highly concerned parents, in not fully 
appreciating or taking account of their child’s organic limitations, 
unwittingly increase failure by persistently demanding successful
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performance on tasks beyond the child’s genuine capabilities.
Supportive evidence for the notion of a low success-failure ratio 
resulting in autistic behaviour, had been documented earlier by 

Hingten et al.. (19& 7). They reported that psychotic subjects working 
at tasks of low complexity, were more cooperative, attentive, and 
consistent in performance over several days, in contrast to their 
typical behaviour.

These are certainly interesting findings, but we must ask 
whether they are specific to childhood autism, or to the retarded
functioning that accompanies the vast majority of these children. It
may well be that many other children who function at the subnormal 
level, also display greater attention and less inappropriate behaviour 
when working at tasks of low complexity. We cannot assume that the 
parents of autistic children do indeed fail to take into account their 
child’s level of functioning or at least overestimate it. Also, there
is certainly evidence that this is not the case. Schopler and
Eeichler (1971) carried out an investigation of parents’ perceptions of 
their psychotic child. During the initial diagnostic interview, 
parents were asked to estimate the level of functioning (in age) of 
their child in the areas of overall development, language development, 
motor and mental development, and social age. Psychometric assessment 
of the children, using the Vineland Social Maturity Scale, the WISC, the 
Merril-Palmer, the Bayley, and the Leiter International test, produced 
scores which correlated highly with the parent’s predictions in the 
areas of functioning listed.

Thus we should be careful in designing treatment and educat

ional programmes such that they do not overestimate the skills of the 
individual child, nor proceed too rapidly. We cannot, on the basis of 
the evidence offered, assume that parents play a significant role in the 
development of childhood autism.
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AN ETHOLOGICAL APPROACH

I t  i s  r e f l e c t e d  in  th e  d iv e r s e  n a tu re  o f  th e  l i t e r a t u r e  on 

i n f a n t i l e  au tism  t h a t  th o s e  w orking  i n  o th e r  f i e l d s  have been  a t t r a c t e d  

t o  th e  s tu d y  o f  th e s e  c h i ld r e n .  I t  i s  th u s  n o t s u r p r i s in g  t h a t  a  

r e c e n t  p u b l i c a t io n  from w orkers  i n  th e  f i e l d  o f  an im al e th o lo g y  h as  

a p p e a re d . T inbergen  and T inbergen  (1972) p rop o sed  t h a t ;  " . . .  a p a r t  

from  a v e r s io n  o f  th e  f a c e ,  a l l  o th e r  com ponents o f  th e  s o c ia l  e n c o u n te rs  

o f  th e s e  a u t i s t i c  c h i ld r e n  a re  th o s e  shown by norm al n o n - a u t i s t i c  

c h i ld r e n ."  They su g g e s te d  th a t  i n  s i t u a t i o n s  such  a s  a  fo rc e d  

e n c o u n te r  w ith  a  s t r a n g e r ,  th e  norm al c h i ld  can re sp o n d  e i t h e r  a t  one 

ex trem e by app roach  and u n in h ib i te d  s m ile ,  o r  a t  th e  o th e r  ex trem e by 

gaze  a v e r s io n ,  h e a d - tu rn in g ,  and s te r e o ty p y .  Thus o th e rw ise  n o rm a l, 

b u t r e l a t i v e l y  t im id  c h i ld r e n ,  can in  s i t u a t i o n s  in v o lv in g  u n f a m i l ia r  

e lem en ts  show a l l  th e  symptoms o f  d ia g n o sed  a u t i s t i c  c h i ld r e n .  The 

T in b erg en s  b e l ie v e  t h e r e f o r e ,  i n  a  g ra d a t io n  such  t h a t  th e  d i f f e r e n c e  

betw een a u t i s t i c  and n o n - a u t i s t i c  c h i ld r e n  i s  one o f  d e g re e , th e  fo rm er 

b e in g  ex tre m e ly  t im id  and a t  one end o f  a  s o c ia l  b e h a v io u r  con tinuum .

B eing e s s e n t i a l l y  an im al e t h o l o g i s t s ,  th e y  draw an an a lo g y  

w ith  bond ing  o r  s o c i a l i s a t i o n  th a t  o c c u rs  i n  an im a ls  l i k e  th e  h e r r in g  

g u l l  w here ap p ro ac h -a v o id an ce  c o n f l i c t s  a p p e a r ,  and ’a u t i s t i c  b e h a v io u r’ 

may be en v isag e d  a s  ana lo g o u s to  d isp la c e m e n t a c t i v i t y  d u r in g  such  

c o n f l i c t s .  The a u th o rs  su g g e s t t h a t  i n  each  e n c o u n te r  w ith  an  a d u l t ,  

e v e ry  i n f a n t  i s  i n i t i a l l y  i n  a  s t a t e  o f  m o t iv a t io n a l  c o n f l i c t  betw een 

’ s o c i a l ’ and ’t i m i d i t y ’ te n d e n c ie s .  Normal c h i ld r e n  q u ic k ly  sw ing to  

s o c ia l  re s p o n s iv e n e s s  due to  a  w aning i n  t h e i r  f e a r .  E a r ly  e n v iro n 

m e n ta l f a c t o r s ,  p ro d u c in g  an  o v e r  t im id  c h i l d ,  make th e  a u t i s t i c  c h i ld  

ta k e  lo n g e r  t o  r e s o lv e  t h i s  c o n f l i c t ,  and i n  ex trem e c a se s  p re v e n t th e  

s o lu t io n  o f  th e  c o n f l i c t  a t  a l l .  A nx ie ty  becomes p r o g r e s s iv e ,  and 

r e s u l t a n t  lo w e rin g  o f  th r e h o ld s  le a d s  to  f e a r  re sp o n se s  t o  a  g r e a t l y  

w idened ran g e  o f  s t i m u l i ,  in c lu d in g  u l t im a te ly  th e  norm al b o nd ing
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signals like respondent smiling. The conflict keeps the autistic
child in a state of high arousal, with the resultant stereotypies and
regression of social developments like speech. Thus the central
problem in aetiology is conceptualised as a series of frustrated

attempts at socialisation, combined with constant and intense fear. 
Tinbergen and Tinbergen stress that treatment approaches and inter
actions, should effectively change the motivational state to facilitate 
learning, imitation and play.

R ic h e r  and N ic o l l  (1971) d e s ig n e d  a  p layroom  i n  w hich th e r e  

w ere r e t r e a t  boxes where th e  c h i ld  co u ld  i s o l a t e  h im s e lf ,  s o f t  s e a t s  i n  

an  a r e a  w here s i t t i n g  and i n t e r a c t i o n  was p o s s ib le ,  an a c t i v i t y  a r e a  f o r  

i n d i v id u a l  o r  group p la y ,  and s e v e ra l  p a r t i t i o n s  to  red u ce  o v e rs tim u l

a t i o n  from  o th e r s .  A ll  fo rm al t r a i n i n g  was a d m in is te re d  o u ts id e  t h i s  

room , and w ith in  i t  no a d u l t  in t e r v e n t io n  was u s e d . A pproaches and 

eye c o n ta c t  w ere o n ly  made i f  th e  c h i ld  c l e a r l y  s ig n a l le d  a  d e s i r e  f o r  

them . I n i t i a l  r e s u l t s ,  u s in g  a  tim e  sam p ling  m ethod, su g g e s te d  th a t  

s te r e o ty p y  d e c l in e d  d u r in g  th e  p e r io d s  s tu d ie d  and in t e r a c t io n s  

s i g n i f i c a n t l y  in c re a s e d .

Whilst the results of the effectiveness of the environment are 
contaminated with extra-playroom therapy, it seems plausible to suggest 
that the prototype ’playroom* may be successful as a useful precond
ition to effective therapy. The results also support the interesting 
suggestion by the Tinbergens that amidst all the diagnostic confusions, 
it may prove more fruitful to classify these children from a treatment 
rather than aetiological approach. However, treatment results will 

need to improve considerably for this position to be generally accepted. 
With regard to aetiology, several experiments do not support ethological 
interpretations. Thus Churchill and Bryson (1972) reported that gaze- 

aversion and physical avoidance of adults in a zoned playroom, did not
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d i f f e r e n t i a t e  a u t i s t i c  c h i ld r e n  from  c o n t r o l s .  S im i la r ly  H erm elin 

and O’ Connor ( 1967) found s h o r te r  v i s u a l  in s p e c t io n  tim e s  among 

a u t i s t i c  c h i ld r e n ,  f o r  a  v a r i e ty  o f  s t i m u l i ,  b u t n o t 

s i g n i f i c a n t l y  s h o r te r  tim e s  f o r  f a c i a l  s t im u l i  compared w ith  ’non

s o c i a l ’ s t im u l i .  T in b e rg e n ’ s a s s e r t i o n  t h a t  a l l  symptoms o f  

a u t i s t i c  c h i ld r e n  a re  seen  i n  norm al c h i ld r e n  to  a  c e r t a i n  deg ree  

does n o t ap p e a r  to  be c o r r e c t .  Almost a l l  l i t e r a t u r e  rev iew s on 

th e  s u b je c t  conclude  t h a t  th e  m a jo r i ty  o f  a u t i s t i c  c h i ld r e n  

fu n c tio n  a t  th e  subnorm al l e v e l  ( e . g . ,  R u t t e r ,  1974;

O m itz ,  1973)" Many o f  th e  p e rc e p tu a l  d e f ic ie n c i e s  found in  

a u t i s t i c  c h i ld r e n  a r e  a l s o  c e r t a i n l y  n o t p r e s e n t  i n  norm al c h i ld r e n  

(H erm elin  and O’ Connor, 1970; K oegal and Schreibm an, 19 7 4 ).

Thus th e  T in b e rg e n s ’ h y p o th e s is  may be c r i t i c i s e d  a t  a  

number o f  l e v e l s ,  b u t h a s  been a t ta c k e d  m ost vehem en tly  by 

S ch o p le r (1974) who i n t e r p r e t s  th e  e th o lo g ic a l  app roach  th u s :  

"C hildhood a u tism  i s  w h atev e r you b e l ie v e  i t  to  b e ; th e  

m ethodology i s  s im p le ; assume t h a t  a u tism  h as  i t s  r o o ts  i n  

norm al developm ent; r e d e f in e  norm al b u t shy  c h i ld r e n  a s  a u t i s t i c ;  

have some p le a s a n t  i n t e r a c t io n s  w ith  such  c h i ld r e n  and g e t  them 

to  a c t  l e s s  sh y . You now have a  new ap p ro ach  t o  a u tism . I f  

you need  any v a l id a t i o n  f o r  any o f  t h i s ,  don ’t  lo o k  to  co n fu s in g  

r e s e a r c h ,  s im p ly  a s s e r t  p e rso n a l o p in io n " ,  ( p . 195)

Such h i s t r i o n i c  c r i t i q u e s  do n o t s e rv e  p sy ch o lo g y  w e l l .
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E nv ironm en ta l h y p o th e se s ; a  comment

The a e t i o l o g i c a l  h y p o th e se s  t h a t  have been  o u t l in e d  to  d a te ,  

have a l l  s t r e s s e d  th e  r o l e  o f  p s y c h o so c ia l  in f lu e n c e s ,  in c lu d in g  d e v ia n t 

m o th e r -c h ild  r e l a t i o n s h i p s ,  p a r e n ta l  b e h a v io u r  a b n o r m a l i t ie s ,  and i n 

a p p ro p r ia te  l e a r n in g  en v iro n m en ts . A lthough  th e y  v a ry  i n  t h e i r  

em phasis and th e  p r e c i s e  n a tu re  o f  th e  d e f i c i e n c i e s ,  and in d e e d  th e  

d e g re e  to  w hich p a r t i c u l a r  en v iro n m en ta l v a r ia b le s  a r e  im p l ic a te d ,  th e y  

n e v e r th e le s s  sh a re  a  common em phasis i n  a  b e l i e f  t h a t  p a r e n ts  have a  r o l e  

to  p la y  i n  th e  a e t io lo g y  o f  th e  c o n d i t io n .  They have th u s  been  grouped  

a s  ’psychogenic*  h y p o th e se s .

C r i t ic is m s  o f  th e s e  h y p o th e se s  have a l r e a d y  been  n o te d ,  and a s  

B u t te r  ( 1968) commented, s in c e  i n f a n t i l e  a u tism  becomes e v id e n t i n  v e ry  

e a r ly  in f a n c y ,  i t  would r e q u i r e  s e v e re  p a r e n ta l  p a th o lo g y  to  p roduce  such  

an  im m ediate e f f e c t  upon th e  c h i ld .  However, i f  one c o n s id e rs  a  m u l t i 

f a c t o r  a e t io lo g y  th e n  th e  model becomes more p l a u s i b l e .  W ith  any 

s e v e re ly  h an d icapped  c h i ld  th e r e  w i l l  a lm o st in e v i t a b l y  be a  s e r i e s  o f  

re sp o n s e s  on th e  p a r t  o f  th e  p a re n t  to  t h a t  c h i ld .  D r i l l i e n  (1964) 
concluded  from  a  s tu d y  o f  low b i r t h  w eig h t i n f a n t s  t h a t  th e  q u a l i ty  o f  

m a te rn a l h a n d lin g  and th e  e a r ly  env ironm ent i s  more s i g n i f i c a n t  i n  

p e r s o n a l i ty  developm ent and b e h a v io u r  d i s o r d e r  th a n  th e  a c tu a l  low  b i r t h -  

w eig h t and p regnancy  c o m p lic a tio n s  th e m se lv e s . S im i la r ly ,  B a r r a t t  

( 1971) ,  i n  a  rev iew  o f  p r e - n a t a l  developm ent and a  v a r i e t y  o f  f a c t o r s  

t h a t  in f lu e n c e  i t  a d v e r s e ly ,  p rop o sed  t h a t  th e  ’m a tch ’ betw een th e  needs 

o f  th e  c h i ld  ( a r i s i n g  from  h i s  in d iv id u a l  p ^ e « u ta l  env ironm en t) and th e  

a c tu a l  env ironm ent i n  w hich he i s  b ro u g h t u p , i s  th e  most c r u c i a l  

d e te rm in a n t o f  su b seq u en t developm ent. W illiam s ( I 968) ta k e s  th e  

p o in t  to  th e  ex trem e o f  s u g g e s tin g :  "Thus one can  come to  th e

g e n e r a l i s a t io n  t h a t  no p h y s ic a l  h an d icap  le a d s  i n  i t s e l f  t o  b e h a v io u r  

d i s o r d e r  and c o n v e rs e ly ,  t h a t  b e h a v io u r  d is o r d e r  r e f l e c t s  a  f a i l u r e  o f



44.

th e  en v iro n m en t, e i t h e r  i n  th e  form  o f  e r r o r s  com m itted o r  o f  

e s s e n t i a l  n eeds o m itte d  i n  th e  c h i l d ’ s e a r l y  l i f e " 5 /  f a c to r s

would be u n l ik e ly  to  be i s o l a t e d  by th e  r e s e a r c h  te c h n iq u e s  u sed  to  

d a te  by th e  m a jo r i ty  o f  ’p sy ch o g en ic ’ a d v o c a te s .

W ith r e g a rd  t o  ch ild h o o d  a u tism  i n  p a r t i c u l a r ,  W illiam s 

su g g e s ts  t h a t  th e  em o tio n a l b a c k la sh  a r i s i n g  from  K anner’ s w r i t in g s  

(and  p resum ab ly  o th e r s  who a tte m p t to  i d e n t i f y  p a r e n ta l  f a c t o r s ) ,  has 

gone to o  f a r  i n  den y in g  th e  im p o rtan ce  o f  en v iro n m en ta l and em o tio n al 

f a c t o r s .  A model in  w hich en v iro n m en ta l f a c t o r s  a r e  seen  a s  

c o n t r ib u to r y ,  and s i g n i f i c a n t ,  canno t be  sum m arily d is m is s e d .

S im ila r  ty p e s  o f  mechanism have been  s u g g e s te d , w ith  sound e m p ir ic a l 

e v id e n c e , f o r  o th e r  c h ild h o o d  b e h a v io u r  d i s o r d e r s .  T hus, P r e c h t l  

( 1965) s tu d ie d  m o th e r -c h ild  i n t e r a c t i o n s  i n  b a b ie s  in c lu d e d  i n  th e  

M inim al B ra in  Damage Syndrome. He p roposed  t h a t  norm al new borns d i s 

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

norm al r e l a t i o n s h ip s  and developm ent. Such b e h a v io u r  in c lu d e s  

r o o t in g ,  su c k in g , g ra s p in g ,  and r e g u la r  changes i n  s t a t e  betw een s le e p ,  

w a k e fu ln e ss , c ry in g ,  and sm ilin g  ( Papouse k , 19&9). P r e c h t l  em phasised 

t h a t  f o r  th e  m other i t  seems v e ry  im p o rta n t t h a t  h e r  c h i ld  does d i s 

p la y  th e s e  p a t t e r n s .

The M inim al B ra in  Damage Syndrome (MBDS) i s  o f te n  a  se q u e l 

to  p r e -  and p e r i - n a t a l  c o m p lic a tio n s ,  y e t  changes i n  many o f  th e  

i n f a n t ’ s  b e h a v io u r  p a t t e r n s  do n o t  a ro u se  im m ediate co n ce rn  f o r  th e  

p a e d i a t r i c i a n . P r e c h t l  s tu d ie d  one th o u san d  new borns d u r in g  t h e i r  

f i r s t  n in e  d a y s , a l l  o f  them h av in g  a  h i s t o r y  o f  p r e -  and p e r i - n a t a l  

c o m p lic a tio n s .  One o f  th e  c l e a r e s t  g ro u p s t h a t  em erged from  t h i s  

sam ple was th e  h y p e r a c t iv e s ,  who e x h ib i te d  so much sudden change o f  

s t a t e  and such  low th r e s h o ld s ,  p a r t i c u l a r l y  to  th e  Moro R esponse, t h a t  

th e  m o thers  o f  th e s e  c h i ld r e n  w ere c o n t in u a l ly  a f r a i d  o f  f r ig h te n in g
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them . A th r e e  month fo llo w -u p  s tu d y  r e v e a le d  t h a t ,  compared w ith  

c o n t r o l s ,  m o thers o f  th e s e  c h i ld r e n  d id  n o t show an harm onious 

a t t i t u d e  tow ards  t h e i r  c h i ld  b u t d is p la y e d  t y p i c a l l y  o v e r -a n x ie ty  o r  

r e j e c t i o n .  P erhaps o f  more s ig n i f i c a n c e  was th e  f in d in g  t h a t  'JQffo o f  

th e  h y p e ra c t iv e s  developed  th e  C horeifo rm  syndrome i n  l a t e r  l i f e ,  w ith  

s e v e re  le a r n in g  d i f f i c u l t i e s  i n  s c h o o l.  Thus a l th o u g h  n e u r o lo g ic a l ly  

abnorm al b a b ie s  do n o t make good p a r tn e r s  i n  i n i t i a l  m o th e r -c h ild  

i n t e r a c t i o n s ,  i t  i s  c l e a r  t h a t  th e  ty p e  o f  p a r e n ta l  re sp o n se  to  such  

b e h a v io u r ,  and th u s  th e  ’match* betw een th e  n eed s o f  th e  c h i ld  and h i s  

en v iro n m en t, i s  c r u c i a l  f o r  t h e i r  f u tu r e  developm en t. T h is  s i t u a t i o n  

may c o n c e iv a b ly  be p a r a l l e l l e d  i n  ch ild h o o d  a u tis m , f o r  a u t i s t i c  

c h i ld r e n  make e x tre m e ly  poo r and u n rew ard in g  i n t e r a c t i o n  p a r tn e r s .  I t  

i s  u n fo r tu n a te  t h a t  a u t i s t i c  c h i ld r e n  a r e  t y p i c a l l y  n o t d ia g n o sed  a s  

such  u n t i l  a t  l e a s t  two o r  t h r e e ,  s in c e  s tu d ie s  on t h e i r  e a r ly  dev e lo p 

ment a r e  th u s  n e c e s s a r i ly  r e t r o s p e c t iv e .

A Genetic Hypothesis

O unsted (1970) p roposed  an a e t io lo g i c a l  h y p o th e s is  i n  w hich 

i n f a n t i l e  a u tism  was c o n s id e re d  to  be p r im a r i ly  g e n e t i c a l l y  b a s e d .

He su g g e s te d  t h a t  a  number o f  a d d i t iv e  genes p re d is p o s e  a f f e c t e d  

c h i ld r e n  to  develop  a  p a t t e r n  o f  b eh a v io u r l i k e  t h a t  o f  ex trem e i n t r o 

v e r s io n .  S ince  t h a t  p a r t  o f  th e  genome le a d in g  to  K anner’ s syndrome 

r e s u l t s  i n  b io lo g ic a l  im pairm ent i t  a c q u i r e s ,  by s e l e c t i o n ,  m o d ify in g  

g enes w hich d e la y  th e  deploym ent and enhance th e  v a r i e t y  o f  e x p re s s io n ,  

o f  th e  m ain g e n e . The m od ify ing  genes may be th o s e  g e n e ra t in g  a  

p a t t e r n  o f  developm ent w hich r e s u l t s  i n  a  h ig h  l e v e l  o f  i n t e l l i g e n c e  

i n  th e  p a r e n t s .  P h y s io lo g ic a l  o v e r -a ro u s a l  (H u tt e t  a l . , 1964) ,  and 

gaze  a v e r s io n  to  s o c ia l  s t im u l i  (H u tt and O unsted I 966 ) ,  su g g e s t
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a p p a re n t a lo o fn e s s  and in d i f f e r e n c e ,  and y e t  t h i s  i s  seen  a s  m asking 

ex trem e s e n s i t i v i t y  to  th e  env iro n m en t. Thus O unsted , l i k e  H u tt and 

th e  T in b e rg e n s , s t r e s s  th e  g r e a t  s o c ia l  s e n s i t i v i t y  o f  a u t i s t i c  

c h i ld r e n  d e s p i t e  t h e i r  i n t r o v e r t e d  and ’detached* b e h a v io u r . However, 

O unsted s e e s  a  g e n e t ic  b a s i s  f o r  t h i s .  He a g re e s  w ith  K anner t h a t  

p a r e n ts  d is p la y  ’h y p o p a e d o p h ilia ’ , i n  c o n t r a s t  to  th e  ’h y p e rp a e d o p h il ia ’ 

shown by p a re n ts  o f  h y p e rk in e t ic  c h i ld r e n ,  and e x p la in s  th e s e  d i f f e r 

en ces  a s  b e in g  th e  r e s u l t  o f  d i f f e r i n g  s o c ia l  s ig n a l s  e m itte d  by th e s e  

c h i ld r e n .  The h y p e rk in e t ic  c h i ld  a p p e a rs  h e l p l e s s ,  and r a p id  changes 

i n  h i s  a p p a re n t em otions a ro u se  and f i x a t e  a t t e n t i o n  in  h i s  p a r e n t s .

In  c o n t r a s t ,  th e  a u t i s t i c  c h i ld  g iv e s  v e ry  n e g a t iv e  s o c ia l  s ig n a l s  by n o t 

v o c a l iz in g ,  and by f a i l i n g  to  e s t a b l i s h  eye c o n ta c t  o r  s m il in g .

O unsted made e le v e n  p r e d ic t io n s  from  h i s  h y p o th e s is ,  and 

a d m itte d  t h a t  i f  any o f  them a re  n o t u p h e ld  th e n  th e  v a l i d i t y  o f  th e  

th e o ry  m ust be s e r io u s ly  q u e s tio n e d . Two o f  th e s e  h y p o th e ses  how ever, 

a re  t h a t  s ib l i n g s  and p a re n ts  have e x t r o v e r s io n - in t r o v e r s io n  s c o re s  

s h i f t e d  to  th e  i n t r o v e r t e d  p o le ,  and th a t  th e  I .Q .  s c o re s  o f  th e  p a r e n ts  

a re  m arked ly  h ig h .  These co u ld  e q u a l ly  be due to  en v iro n m en ta l f a c to r s

and th e r e f o r e  do n o t n e c e s s a r i ly  su p p o rt a  g e n e t ic  h y p o th e s is .  Many

p s y c h o lo g is t s  a s s e r t  t h a t  many p e r s o n a l i ty  c h a r a c t e r i s t i c s ,  and much 

t h a t  c o n t r ib u te s  to  i n t e l l i g e n c e  l e v e l s ,  i s  l e a m t  by th e  c h i ld  from

h i s  en v iro n m en t. The p a re n ts  th u s  p la y  a  c r u c i a l  r o le  i n  th e  non-

g e n e t ic  t r a n s f e r  o f  such  b e h a v io u r  to  t h e i r  c h i ld  (B andura and W a lte r s ,  

1963 ; Kamin, 1974» Mus se n . Conger and K agan, I 969) .  a d d i t io n ,

s e v e ra l  s tu d ie s  r e p o r t  no d i f f e r e n c e s  in  e x t r o v e r s io n - in t r o v e r s io n  

s c o re s  betw een p a re n ts  o f  a u t i s t i c  c h i ld r e n  and th o s e  o f  norm al c o n t r o l s .
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The few g e n e t ic  s tu d ie s  t h a t  have been  conducted  on c h i ld 

hood a u tis m , y i e ld  l i t t l e  su p p o rt f o r  a  g e n e t i c a l ly  b ased  m odel. Both 

Book, N ic h te m  and G ruenberg  ( 1963) and Judd and M andell ( I 968 ) f a i l e d  

t o  f in d  any chromosomal a b n o rm a li t ie s  i n  a u t i s t i c  c h i ld r e n .  R u tte r

and B a rta k  (1971) p o in t  o u t t h a t  tw in  s tu d ie s  a re  r a r e l y  c a r r i e d  o u t on

a d eq u a te  sam ple s i z e s ,  and t h i s  i s  p a r t i c u l a r l y  so w ith  r a r e  d is o rd e r s  

l i k e  ch ild h o o d  a u tis m . O m itz  (l9 7 3 )>  su rv e y in g  th e  p u b lish e d  l i t e r 

a t u r e ,  found o n ly  I 5 " p a r t i c u l a r l y  s a t i s f a c t o r y "  c a s e s .  Of th e s e ,  10 

m onozygotic p a i r s  were co n co rd an t i n  e ig h t  c a s e s ,  and o f  f iv e  d iz y g o tic  

tw in s  one p a i r  was c o n c o rd a n t. He concluded  t h a t  w h i ls t  t h i s  p ro v id e s  

some ev id en ce  f o r  a  g e n e t ic  m odel, th e  sam ple s iz e  was f a r  from  a d e q u a te , 

and th e r e  a re  s u f f i c i e n t  dou b ts  w ith  r e g a rd  to  th e  d ia g n o se s  o f  b o th  

z y g o s ity  and th e  n a tu re  o f  th e  d is o r d e r  i n  some s tu d i e s .  There a re  o f

c o u rse  s e r io u s  problem s w ith  th e  i n t e r p r e t a t i o n s  o f  tw in  s tu d ie s  where

th e r e  a re  no c o n t ro l  p a i r s  r e a r e d  a p a r t .  When b o th  s e t s  a r e  re a re d  

to g e th e r ,  i t  seems c l e a r  t h a t  m onozygotic tw in s  s h a re  a  more s im i la r  

en v iro n m en t. h o t t e r  ( 1966) n o te d  t h a t  th e  in c id e n c e  o f  ch ild h o o d  

a u tism  i s  no h ig h e r  i n  th e  p a r e n ts  and r e l a t i v e s  th a n  i n  th e  g e n e ra l 

p o p u la t io n ,  and p o o lin g  d a ta  from th r e e  o f  th e  l a r g e s t  s tu d i e s ,

R u t te r  ( 1968) found th e  concordance r a t e  f o r  s ib l i n g s  to  be o n ly  around  

2 ^ , w hich i s  e x tre m e ly  low f o r  an h e r e d i t a r y  d i s o r d e r .

Thus th e  ev id en ce  f o r  a  g e n e t i c a l l y  b ased  a e t io lo g i c a l  model 

f o r  ch ild h o o d  au tism  r e s t s  on v e ry  l i t t l e  e m p ir ic a l  d a t a .  In  th e  l i g h t  

o f  th e  r a r e  n a tu re  o f  th e  d i s o r d e r ,  g e n e t ic  h y p o th e se s  a r e  most 

d i f f i c u l t  to  t e s t ,  b u t p re s e n t  r e s e a r c h  su g g e s ts  t h a t  i t  i s  a  p o s s ib le ,  

(but u n l i k e l y ) ,  a e t i o lo g i c a l  b a s is  f o r  ch ild h o o d  a u tis m .
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B iochem ical H ypotheses

A number o f  r e c e n t  s tu d ie s  have a tte m p te d  to  f in d  a  b io 

chem ica l s u b s t r a te  w hich may be u sed  b o th  a s  a  c h a r a c t e r i s t i c  in d e x  o f  

au tism  (and  th e r e f o r e  a s  a  d ia g n o s t ic  c r i t e r i o n ) ,  and a l s o  a s  a  b a s is  

f o r  an  a e t i o lo g i c a l  m odel. Amongst th e s e  have been  r e p o r t s  o f  

s e ro to n in  a b n o rm a li t ie s  i n  b lood  sam ples ta k e n  from  a u t i s t i c  c h i ld r e n .  

Mean s e ro to n in  l e v e l s  were found to  be e le v a te d  in  p s y c h o tic  c h i ld r e n  

i n  s tu d ie s  p u b lish e d  by R itv o  e t  a l . .  (1 9 7 0 ), S chain  and Freedman 

( 1961) ,  and Coleman (1 9 7 3 ) , a lth o u g h  th e  p a t t e r n  was n o t c o n s is te n t  

w ith  a u t i s t i c  c h i ld r e n .  W ith th e  l a t t e r  group th e r e  have been  r e p o r t s  

t h a t  i t  i s  n o t th e  f r e e  b lo o d  s e ro to n in  l e v e l  i t s e l f  w hich i s  c h a r a c te r 

i s t i c a l l y  d e v ia n t ,  b u t r a th e r  th e  p l a t e l e t  l e v e l ,  seen  i n  an in c r e a s in g  

e f f lu x  o f  s e ro to n in  from  them when compared w ith  c o n t ro l s  (B o u l l in ,  

Coleman and O’B r ie n , 1970; B o u ll in  e t  a l . ,  1971 ). In  an a t te m p t to  

red u ce  th e  l e v e l  o f  s e ro to n in  i n  b lo o d  p l a t e l e t s ,  R itv o  e t  a l . , (1971) 

a d m in is te re d  d o ses  o f  L-Dopa to  fo u r  a u t i s t i c  c h i ld r e n  o v e r a  p e r io d  o f  

6 m on ths. S e ro to n in  l e v e l s  d ro p p ed , b u t th e r e  w ere no b e h a v io u ra l 

changes to  a l t e r  th e  c l i n i c a l  p ic tu r e  o f  th e  d i s o r d e r .

W h ils t a  b io c h em ic a l in v e s t ig a t io n  w ith  a u t i s t i c  c h i ld r e n  i s  

q u i te  l e g i t i m a te ,  s tu d ie s  c a r r i e d  ou t to  d a te  do s u f f e r  from a  number 

o f  d i f f i c u l t i e s .  Not l e a s t  am ongst th e s e  a re  th e  v e ry  sm all sam ples 

u sed  ( o f te n  l e s s  th a n  s ix  s u b je c t s  a re  u s e d ) ,  and th e  h e te ro g en eo u s  

n a tu r e  o f  th e  c h i ld r e n  u sed  in  some s tu d i e s ,  in c lu d in g  th o s e  i n  c o n tro l  

g ro u p s . B iochem ical a n a ly se s  a re  o f  co u rse  c a r r i e d  ou t on c h i ld r e n  

who have been  d is tu r b e d  f o r  some t im e , and a s  K o z lo ff  (1973) n o te s ,  i t  

may be su g g e s te d  t h a t  any b io c h em ic a l a b n o rm a li t ie s  found a re  r e le v a n t  

to  th e  c h i l d ’ s p r e s e n t  fu n c t io n in g  b u t have n o th in g  to  do w ith  th e  

fundam en ta l a e t io lo g y .  In d e e d , i t  may be t h a t  any c u r re n t  b io c h em ic a l 

a b n o rm a li t ie s  a re  th em se lv es  consequences ( r a t h e r  th a n  c a u se s )  o f  th e
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a u t i s t i c  c h i l d ’ s b e h a v io u r .

A b io c h em ic a l h y p o th e s is  o f  somewhat d u b ious v a l i d i t y  has  

been  o u t l in e d  by Rim land (1973 , 1 9 7 4 ). I t  i s  b ased  upon th e  co n cep t 

o f  ’’o r th o m o le c u la r  p s y c h ia t r y ’’, a  te rm  in tro d u c e d  by P a u lin g  ( 1968) 

b a sed  on th e  b e l i e f  t h a t  m en ta l i l l n e s s  i s  caused  by an  im balance  i n  

th e  o p tim a l l e v e l s  o f  v ita m in s  p r e s e n t  i n  th e  body . The im p l ic a t io n s  

a r e  t h a t  t r e a tm e n t depends upon th e  a d m in is t r a t io n  o f  l a r g e  d o ses  o f  

v ita m in s  i n  w hich th e  p a t i e n t  i s  d e f i c i e n t .  Rim land (1974 , 1973) 

r e p o r t s  s tu d ie s  i n  w hich he c la im ed  d i s t i n c t  im provem ent in  c h i ld r e n  

t r e a t e d  o v e r s e v e ra l  m onths, and t h a t  v ita m in  C and th r e e  o f  th e  B 

v ita m in s  w ere th e  m ost b e n e f i c i a l .  The sam ples s tu d ie d  in c lu d e d  a  

number o f  d i f f e r e n t  p s y c h o tic  c h i ld r e n ,  b u t th e  a u t i s t i c  c h i ld r e n  

g a in e d  m ost from v ita m in  B-6 w hich p la y s  an im p o rta n t r o l e  i n  th e  

p ro d u c tio n  and m etabo lism  o f  s e r o to n in .  The need  f o r  t h i s  v ita m in  i n  

l a r g e  q u a n t i t i e s  i s  assumed to  a r i s e  from  a  g e n e t ic ,  r a t h e r  th a n  a  

d i e t a r y ,  d e f ic ie n c y .

E vidence f o r  th e  concep t o f  o r th o m o le c u la r  p s y c h ia t ry  

a p p e a rs  t o  r e s t  upon th e  f in d in g  t h a t  a  number o f  r a r e  g e n e t ic  d i s 

o rd e r s  have been  found w hich a re  c h a r a c te r i s e d  by th e  p a t i e n t ’ s need  

f o r  l a r g e  do ses  o f  c e r t a in  v i ta m in s .  None o f  th e s e  d is o r d e r s  a re  

r e l a t e d  to  a u tism , and c o n s is te n t  s u c c e s s fu l  tr e a tm e n t r e s u l t s  would 

a p p e a r  to  be a  minimum re q u ire m e n t f o r  even a  t e n t a t i v e  a c c e p ta n c e  o f  

th e  v a l i d i t y  o f  th e  c o n c e p t. I t  sh o u ld  be n o te d  t h a t  one r e c e n t  

th o ro u g h  s tu d y  concluded  th a t  m egavitam in  th e ra p y  does n o t m eet th e  

c r i t e r i o n  o f  s c i e n t i f i c  v a l i d i t y  (L ip to n  e t  a l . , 1973)

Neurophysiological Hypotheses

H u tt e t  a l . .  ( 1964 , 1965) fo rw ard  a  n e u ro p h y s io lo g ic a l  

h y p o th e s is  to  acco u n t f o r  th e  b e h a v io u r  seen  i n  c a se s  o f  i n f a n t i l e  

a u t is m . They p roposed  t h a t  th e  n o n - s p e c i f i c  a c t i v i t y  o f  th e
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R e t ic u l a r  Form ation  i s  s u s ta in e d  a t  a  c h r o n ic a l ly  h ig h  l e v e l ,  in d u c in g  

a  v e ry  h ig h  s t a t e  o f  a ro u s a l  in  th e  a u t i s t i c  c h i ld .  H u tt e t  a l . ,

( 1964) r e p o r te d  EEG a n a ly se s  w hich re v e a le d  a  h ig h  p e rc e n ta g e  o f  sub

j e c t s  h a v in g  e i t h e r :

a )  r e s t i n g  EEGs w ith  v e ry  low  v o lta g e  and f l a t  d e sy n ch ro n ised  p a t te r n s  

w h e th e r th e  eyes a r e  open o r  n o t ,  o r :

b ) a lp h a  dom inated  re c o rd s  w ith  th e  eyes c lo se d  and f l a t  w ith  th e  eyes 

open .

They su g g e s te d  t h a t  th e  p re se n c e  o f  h ig h  freq u en cy  o r  d esy n ch ro n ised  

p a t t e r n s  may be c o n s id e re d  ev id en ce  f o r  an  abn o rm ally  h ig h  e l e c t r o c o r t -  

i c a l  a c t i v i t y  l e v e l  and c o rre sp o n d in g  a r o u s a l .  S te re o ty p y  and gaze  

a v e r s io n  w ere seen  a s  m echanisms u sed  to  keep  th e  se n so ry  in p u t  and th u s  

a r o u s a l ,  to  a  minimum. From t h i s  p o s i t i o n  i t  would be p r e d ic te d  t h a t  

i f  s te r e o ty p y  i s  a  f u n c t io n  o f  a r o u s a l ,  th e n  an in c re a s e  in  s e n so ry  in 

p u t ,  by in c r e a s in g  en v iro n m en ta l co m p lex ity , would r e s u l t  in  an in c re a s e  

i n  s te r e o ty p y .  T h is  was in d e ed  r e p o r te d  by H u tt and H u tt ( I 968 ) who 

v a r ie d  th e  number o f  p eo p le  and o b je c ts  i n  a  room . The EEGs o f  two 

s u b je c t s  d u r in g  f r e e - f i e l d  a c t i v i t i e s  w ere d i r e c t l y  m o n ito red  (H u tt 

e t  a l . .  1965) and i t  was found t h a t  when s te r e o ty p y  was l e a s t ,  ( i n  an 

u n fu rn is h e d  room ), th e  re c o rd s  showed h ig h  v o l ta g e  sy n c h ro n ise d  a c t i v 

i t y .  As s te r e o ty p y  in c re a s e d  so th e  EEGs became in c r e a s in g ly  de

s y n c h ro n is e d , s u p p o r tin g  th e  h y p o th e s is  t h a t  s te r e o ty p e d  b e h a v io u rs  may 

be a  p r o te c t io n  a g a in s t  o v e r s t im u la t io n .

U sing  co n ce p ts  d e r iv e d  from  e th o lo g y , H u tt and O unsted 

p ro p o sed  t h a t  s in c e  gaze  a v e rs io n  s i g n i f i e s  a  r e a d in e s s  f o r  i n t e r 

a c t io n ,  w ith  more s p e c i f i c  s ig n a l s  q u a l i f y in g  i t s  n a tu r e ,  f a i l u r e  to  

f i x a t e  h a s  a  v e ry  im p o rta n t i n h i b i to r y  e f f e c t  upon s o c ia l  i n t e r a c t i o n .  

The la c k  o f  f i x a t i o n  i n  th e  a u t i s t i c  c h i l d ,  h as  le d  to  what th e y  

b e l ie v e  to  be a  m is le a d in g  d e s c r ip t io n  o f  th e s e  c h i ld r e n  a s  a lo o f  and
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w ithd raw n . H u tt and O unsted a tte m p te d  to  a s s e s s  th e  s ig n i f ic a n c e  o f  

gaze  a v e r s io n  w ith  a  s y s te m a tic  a n a ly s i s  o f  th e  in c id e n c e  and 

m orphology o f  a c tu a l  s o c ia l  e n c o u n te rs  among a u t i s t i c  and norm al 

c h i ld r e n .  In  th e  f r e e - f i e l d  s i t u a t i o n  a u t i s t i c  c h i ld r e n  p lay ed  a lo n e  

and had no v e r b a l ,  e y e , o r  p h y s ic a l  c o n ta c t  w ith  p e e r s .  In  th e  

ab sen ce  o f  eye c o n ta c t ,  th e  p e e r s ’ c u r i o s i t y  waned and so th e  a u t i s t i c  

c h i ld  g r a d u a l ly  became ig n o re d  b ecau se  he e l im in a te d  any chance o f  

s o c ia l  c o n ta c t .  Yet a u t i s t i c  c h i ld r e n  sough t a d u l t  c o n ta c t ,  and th e  

t o t a l  tim e  sp e n t i n  s o c ia l  c o n ta c t  d id  n o t  d i f f e r e n t i a t e  th e  two 

g ro u p s . R a th e r ,  th e  n a tu re  o f  th e  e n c o u n te rs  d i f f e r e d  i n  t h a t  

a u t i s t i c  c h i ld r e n  w ere found to  s ta y  f o r  much lo n g e r  p e r io d s  i n  c lo se  

p ro x im ity  to  an a d u l t ,  b e in g  cudd led  and s i t t i n g  on th e  a d u l t ’ s k n ee . 

H u tt and V aizey  ( 1966) s tu d ie d  g roup d e n s i ty  and i t s  e f f e c t  on 

b e h a v io u r .  The m ain e f f e c t  o f  in c r e a s in g  such  d e n s i ty  was to  fo rc e  

a u t i s t i c  c h i ld r e n  to  th e  p e r im e te r  o f  th e  room and to  in c re a s e  c o n ta c t 

w ith  a d u l t s  b u t n o t p e e r s .  N e v e r th e le s s ,  t h i s  was accom panied by la c k  

o f  eye c o n ta c t .

In  an e x p e rim e n ta l room w here model fa c e s  w ere p la c e d  on 

s ta n d s  spaced  e v en ly  th ro u g h o u t th e  f lo o r s p a c e ,  H u tt and O unsted (19^6) 

found t h a t  norm al s u b je c ts  sp e n t lo n g e s t  lo o k in g  a t  e x p re s s iv e  f a c e s ,  

w h i ls t  l e a s t  a t  th e  b la n k  f a c e s .  A u t i s t i c  c h i ld r e n  how ever, d i s 

p la y e d  t h e i r  lo n g e s t  f i x a t i o n  tim e s  a t  th e  n o n - f a c i a l  s t im u l i  (d o o r , 

windows e t c . ) ,  and t h e i r  s h o r te s t  a t  th e  f a c e s .  They a l s o  used  

lo co m o to r s t r a t e g i e s  a c t i v e l y  to  a v o id  e x p lo r in g  th e  f a c e s .  V ideo

ta p e  a n a ly s i s  showed t h a t  d e s p i te  th e  p a u c i ty  o f  f i x a t i o n s ,  f r a c t i o n a l  

g la n c e s  w ere u sed  to  y ie ld  s u f f i c i e n t  in fo rm a tio n  to  lo c a te  and 

m o n ito r  them . In  th e  d ia d ic  s i t u a t i o n  w ith  a  norm al p e e r ,  w henever 

th e  p e e r  was n o t f i x a t i n g  th e  a u t i s t i c  c h i ld ,  th e  l a t t e r  a g a in  u sed  

f r a c t i o n a l  g la n c e s  to  m o n ito r p o s i t i o n .  The a u th o rs  commented th a t
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th e s e  g la n c e s  w ere to o  s e l e c t i v e  and a c c u ra te  to  p e rm it an ex p la n 

a t i o n  i n  te rm s o f  p e rc e p tu a l  d e f i c i t s .  The im p l ic a t io n s  o f  gaze  

a v e r s io n  a r e  e x te n s iv e ,  and much a f f e c t a t i o n a l  b e h a v io u r  i s  c o n t in 

g e n t upon m aking and m a in ta in in g  some d eg ree  o f  eye c o n ta c t .  They 

p o in te d  o u t t h a t  i t  may r e s u l t  i n  a t te n u a te d  re s p o n s iv e n e s s  and 

red u ce d  s t im u la t io n  from  th e  a d u l t .  I t  i s  n o t s u r p r i s in g  th e r e f o r e  

t h a t  w here o p e ra n t c o n d i t io n in g  h a s  e s ta b l i s h e d  to le r a n c e  o f  eye 

c o n ta c t  ’ s o c i a l ’ b e h a v io u r  te n d s  to  im prove a l s o  ( C u rr ie  and 

B ran n ig an , 1970). In  c h i ld  developm en t, eye c o n ta c t  ap p ea rs  to  be a  

n e c e s s a ry  p re c u r s o r  to  s m ilin g  (Am brose, I 96I ) .  Even i f  th e  

a u t i s t i c  c h i ld  does sm ile  f r e q u e n t ly  i n  in f a n c y ,  w hich some r e t r o 

s p e c t iv e  p a r e n t a l  r e p o r t s  su g g e s t i s  r a r e ,  i t  i s  in f r e q u e n t ly  

accom panied by eye c o n ta c t ,  and i t  i s  t h i s  w hich s ig n a l s  d i r e c t i o n .  

A m bivalent m a te rn a l a t t i t u d e s  may dev e lo p  due to  p o s i t i v e  f e e l in g s  

a ro u se d  by th e  c h i l d ’ s o u ts t r e tc h e d  arms b u t a l s o  n e g a t iv e  f e e l in g s  

from  th e  la c k  o f  eye to  eye c o n ta c t .  The r e s u l t  may be a  ’d o u b le 

b in d ’ s i t u a t i o n  f o r  th e  m o th e r, r e s u l t i n g  in  an a b e r r a n t  m o th e r- 

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

T here a r e  s e v e r a l  f in d in g s  how ever, w hich c o n t r a d ic t  t h i s  

m odel. Metz (19&7) m easured s t im u la t io n  l e v e l  p re fe re n c e s  i n  

a u t i s t i c  c h i ld r e n  by r e c o rd in g  th e  sound l e v e l  each  s u b je c t  s e le c te d  

by o p e ra t in g  a  l e v e r  c o n t r o l l i n g  a  ta p e  r e c o r d e r .  R e s u lts  supported  

th e  c l i n i c a l  o b s e rv a tio n s  o f  u n u su a l r e sp o n s iv e n e s s  to  sound l e v e l s ,  

b u t i n  c o n t r a s t  to  H u t t ’ s p r e d i c t i o n s ,  a u t i s t i c  s u b je c ts  n o t o n ly  

p r e f e r r e d  b u t a l s o  a c te d  to  m a in ta in ,  s i g n i f i c a n t l y  h ig h e r  l e v e l s  o f  

s t im u la t io n  th a n  n o rm a ls . C h u rc h i l l  and Bryson (1972) s tu d ie d  th e  

lo o k in g  and app ro ach  b e h a v io u r  o f  a u t i s t i c  c h i ld r e n  and no rm als a s  a  

fu n c t io n  o f  a d u l t  a t t e n t i o n  u s in g  a  zoned playroom  i n  w hich a d u l t  

b e h a v io u r  was s y s te m a t ic a l ly  v a r i e d .  V isu a l f i x a t i o n  tim e s  and
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p h y s ic a l  av o id an ce  d id  n o t s e p a ra te  th e  g roups w ith  e i t h e r  p reo cc u p ied  

o r  a t t e n t i v e  a d u l t s .

S te re o ty p y  i s  en v isag e d  a s  a  ’defence*  b e h a v io u r  to  p re v e n t 

o v e r s t im u la t io n  on th e  o v e r -a ro u s a l  h y p o th e s is ,  y e t  s e v e r a l  s tu d ie s  

r e p o r t  t h a t  such  b e h a v io u r  c o n tin u e s  even in  p e r io d s  o f  h ig h ly  reduced  

se n so ry  s t im u la t io n  (S o ro sk y  e t  a l . ,  I 968) ,  and does n o t  alw ays i n 

c re a s e  w ith  in c r e a s in g  en v iro n m en ta l co m p lex ity  ( O m itz  e t  a l . ,  1970 ; 

H erm elin  and O’ Connor, 1970).
EEC d a ta  i n  r e l a t i o n  to  an o v e r -a ro u s a l  h y p o th e s is  a ls o  

p ro v id e s  c o n t r a d ic to r y  ev id en ce  to  t h a t  fo rw arded  by H u tt e t  a l . ,

( 1965) .  Thus H erm elin  and O’ Connor ( 1968) found t h a t  th e  o c c i p i t a l  a lp h a  

m easures ta k e n  d id  n o t d i f f e r e n t i a t e  a u t i s t i c  and norm al c h i ld r e n  d u rin g  

c o n d i t io n s  o f  h ig h  o r  low v i s u a l  s t im u la t io n .  A u t i s t i c  c h i ld r e n  

how ever, d id  show h ig h e r  l e v e l s  o f  t h i s  m easure o f  a ro u s a l  d u r in g  con

t in u o u s  a u d i to ry  s t im u la t io n .  Creak and P am pig lione (19&9) a n a ly se d  

th e  EEC re c o rd s  o f  35 a u t i s t i c  c h i ld r e n ,  and o n ly  v e ry  o c c a s io n a l ly  

found  t h a t  th e r e  was a  r e c o rd  o f  low am p litu d e  th ro u g h o u t, o f  th e  ty p e  

su g g e s te d  a s  s u p p o r tiv e  o f  an  o v e r -a ro u s a l  h y p o th e s is .  B ern a l and 

M il le r  (1971) compared autonom ic m easures o f  r e a c t i v i t y  and h a b i tu a t io n  

( th e  c a rd ia c  p e a k - to - v a l le y  and th e  G .S .R .)  betw een a u t i s t i c  and norm al 

s u b je c t s .  The GSR d a ta  su g g e s te d  t h a t  norm al c h i ld r e n  responded  more 

to  th e  f i r s t  th r e e  o f  a  s e r i e s  o f  e i t h e r  to n e s  o r  f l a s h e s ,  b u t th e  

g ro u p s d id  n o t d i f f e r  i n  te rm s o f  th e  c a rd ia c  m easure o r  e i t h e r  m easure 

o f  h a b i tu a t i o n .  An o v e r -a ro u s a l  model would p r e d ic t  t h a t  a u t i s t i c  

c h i ld r e n  have s lo w er h a b i tu a t io n  r a t e s .  B ern a l and M i l l e r  a l s o  found 

no ev id en ce  o f  any e le c tro d e rm a l o r  c a rd ia c  in d ic e s  and to n ic  s t a t e  

change d u r in g  s te r e o ty p y  o r  s e l f - s t i m u la t o r y  b e h a v io u r . A gain , t h i s  

i s  d is c o rd a n t  w ith  an  o v e r - a ro u s a l  m odel, f o r  i t  assum es t h a t  such
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b e h a v io u rs  o ccu r d u r in g  p e r io d s  o f  h ig h  a ro u s a l  i n  th e  a u t i s t i c  c h i ld ,  

and i s  a  mechanism u sed  by them to  red u ce  s t im u la t io n  (and  th u s  to  

low er th e  a ro u s a l  l e v e l ) .

Rim land ( 1964) p la c e d  an e n t i r e l y  d i f f e r e n t  i n t e r p r e t a t i o n  

upon th e  b e h a v io u r  shown by a u t i s t i c  c h i ld r e n  in  s u g g e s tin g  t h a t  t h e i r  

symptoms in d ic a te d  a  p a th o lo g ic a l  u n d e r-a ro u se d  n e rv o u s  sy stem . A 

m a lfu n c tio n  i n  th e  ARAS was im p lic a te d  a s  th e  o r ig in  o f  th e  d i s o r d e r .  

The h y p o th e s is  p roposed  t h a t  in a d e q u a te  a ro u s a l  from  th e  se n so ry  in p u t 

r e s u l t s  i n  an  i n a b i l i t y  to  r e l a t e  new s t im u l i  to  remembered e x p e r ie n c e . 

I t  i s  n o t  e n t i r e l y  c l e a r  how th e  mechanism o p e r a te s ,  a l th o u g h  one 

assum es t h a t  a  minimum le v e l  o f  a ro u s a l  may be n e c e s s a ry  f o r  th e  in 

fo rm a tio n  p ro c e s s in g  r e q u ir e d  in  th e  c o o rd in a t io n  o f  p e r c e p t io n ,  

r e t r i e v a l ,  and memory system s e s s e n t i a l  f o r  r e c o g n i t io n  f u n c t io n s .

In  in fa n c y  t h i s  p ro c e s s  le a d s  to  a  f a i l u r e  to  a s s o c ia te  b io lo g ic a l  

rew ard  w ith  s o c ia l  re in fo rc e m e n t and su b seq u en t a s o c ia l  b e h a v io u r .

Thus a  b io lo g ic a l  d e fe c t  a c c o u n ts  f o r  th e  f a i l u r e  to  a c q u ire  th e  

seco n d ary  re in fo rc e m e n t c o n t ro l  w hich th e  e a r ly  b e h a v io u r is t s  

a t t r i b u t e d  to  en v iro n m en ta l d e f i c i e n c i e s .  Rim land en v isa g e d  th e  ex

c e l l e n t  r o t e  memory o f  a u t i s t i c  c h i ld r e n ,  t h e i r  ex trem e l i t e r a l n e s s  

and th e  d e la y e d  e c h o la l i a  in  t h e i r  sp e e c h , and th e  b iz a r r e  m ix tu re  o f  

hypo- and h y p e r s e n s i t i v i t y ,  a s  ev id en ce  f o r  a  c lo se d - lo o p  phenomenon. 

Thus he su g g e s te d  t h a t  s t im u l i  e n te r  th e  n e rv o u s  system  o f  th e  

a u t i s t i c  c h i ld ,  th e y  a re  s to r e d  in  an u nm od ified  f a s h io n ,  and o u tp u t 

and in p u t become a lm o st i n d i s t in g u i s h a b le .

Many o f  th e  s tu d ie s  t h a t  f a i l  to  su p p o rt th e  B u t t ’ s model o f  

an o v e r -a ro u s a l  d e f e c t ,  a l s o  c o n t r a d ic t  th e  n o t io n  o f  an u n d e r-a ro u se d  

n e u ro p h y s io lo g y  ( e . g . .  Creak and P am p ig lio n e , 19&9; B em al and M i l l e r ,  

1971) .  But th e  f a c t  t h a t  many o f  th e  same b e h a v io u ra l symptoms o f  th e
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a u t i s t i c  c h i ld  a re  c i t e d  a s  ev id en ce  f o r  t o t a l l y  o pposing  v iew s o f  

a  n e u ro p h y s io lo g ic a l  d i s o r d e r ,  may be seen  by some a s  a  r e f l e c t i o n  o f  

th e  s p e c u la t iv e  and h ig h ly  i n f e r e n t i a l  n a tu re  o f  b o th  h y p o th e se s .

A spects  o f  b o th  th e  n e u ro p h y s io lo g ic a l  h y p o th e se s  j u s t  

d e s c r ib e d  a r e  in c o rp o ra te d  i n  a  t h i r d  h y p o th e s is  ; O m itz  and R itvo  

( 196^  d e s c r ib e d  a  s in g le  p a th o lo g ic  p ro c e s s  th e y  b e l ie v e d  to  be 

common to  e a r ly  i n f a n t i l e  a u tism , c e r t a i n  c a se s  o f  c h ild h o o d  s c h iz o 

p h re n ia ,  th e  ’a ty p ic a l  c h i l d ’ , sy m b io tic  p s y c h o s is ,  and c h i ld r e n  w ith  

g e n e ra l  abnorm al s e n s i t i v i t i e s .  They su g g e s te d  t h a t  th e s e  

d e s c r ip t iv e  c a te g o r ie s  a re  v a r i e t i e s  o f  a  u n i t a r y  d i s o r d e r ,  and c l a s s 

i f i e d  th e  m u lt i tu d e  o f  symptoms o b se rv ed  in t o  a  number o f  s u b - c lu s t e r s ,  

in c lu d in g  d is tu rb a n c e s  o f  p e r c e p t io n ,  m otor b e h a v io u r , r e l a t i n g ,  

la n g u a g e , and d evelopm en ta l r a t e  and seq u en ce . O m itz  and R itv o  

a tte m p te d  to  r e l a t e  th e  symptom c l u s t e r s  o f  i n f a n t i l e  a u tism  to  a  p a th 

o lo g ic  mechanism w hich r e s u l t s  i n  an  i n a b i l i t y  to  m a in ta in  co n stan c y  

o f  p e r c e p t io n .  Thus i d e n t i c a l  p e r c e p ts  from  th e  env ironm ent a r e  n o t 

ex p e r ie n c e d  by th e  a u t i s t i c  c h i ld  a s  th e  same each  tim e  th e y  a p p e a r .

The d e fe c t  i s  en v isag e d  a s  r e f l e c t i n g  a  b a s ic  f a i l u r e  i n  th e  CNS, so 

t h a t  en v iro n m en ta l s t im u l i  a re  e i t h e r  n o t a d e q u a te ly  m odulated  o r  a re  

u n ev en ly  a m p li f ie d .  T h is  f a i l u r e  r e s u l t s  i n  random o v e r -  o r  u n d er

lo a d in g  o f  th e  CNS w ith o u t r e l a t i o n  to  th e  se n so ry  in p u t .  The ’u n d er

lo ad in g *  i s  seen  i n  th e  a t t e n t i o n  to  a p p a re n t ly  in c o n s e q u e n tia l  

s t im u l i ,  and s c m t in y  o f  t a c t i l e  o r  v i s u a l  d e t a i l .  ’O v e rlo a d in g ’ i s  

o f te n  r e f l e c t e d  i n  sudden p a n ic  r e a c t io n s  to  a lm o st m inim al s t im u l i ,  

and i n  hand f la p p in g  and w h ir l in g  and o th e r  s te re o ty p e d  b e h a v io u rs .

T h is  u n d e r ly in g  p a th o lo g ic  p ro c e s s  common to  th e  syndrome 

in v o lv e s ,  a c c o rd in g  to  th e  a u th o r s ,  th e  p re se n c e  o f  s t a t e s  o f  h y p er

e x c i t a t io n  and in h i b i t i o n  w hich i n t e r f e r e  w ith  th e  norm al c a p a c i ty  to
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m a in ta in  p e rc e p tu a l  c o n s ta n c y . These s t a t e s  a re  seen  a s  r e f l e c t i n g  

a  d i s s o c ia t io n  o f  p h y s io lo g ic a l  e q u i l ib r iu m  betw een f a c i l i t a t o r y  and 

i n h i b i to r y  system s w hich r e g u la te  se n so ry  in p u t s .  I t  i s  o f  co u rse  

c r u c i a l  f o r  O m itz  and R itv o  to  e x p la in  how m u l t iv a r i a t e  e x p re s s io n s  

o ccu r from  th e  same b a s ic  u n d e r ly in g  m echanism . T h is  th e y  a tte m p t to  

do by s u g g e s tin g  t h a t  i f  th e  d i s s o c ia te d  i n h i b i to r y  and e x c i ta to r y  

s t a t e s  a re  n o t to o  s e v e re ,  th e n  p e rc e p ts  a r e  a v a i la b l e  f o r  im i ta t io n ,  

and th e  co n ce p ts  o f  s e l f  and n o n - s e l f  can be d i s t in g u is h e d .  In  t h i s  

c a s e ,  o n ly  d is tu rb a n c e s  o f  p e rc e p tio n  and m otor b e h a v io u r , a re  

r e f l e c t e d  i n  sym ptom atology, and such  c a se s  c o n s t i t u t e  th e  " a ty p ic a l  

c h i ld "  o r  c h i ld r e n  w ith  "unusua l s e n s i t i v i t i e s " .  I f  com m unicative 

speech  d e v e lo p s , th e  d is tu rb a n c e s  in  r e la te d n e s s  a re  n o t to o  s e v e re ,  

b u t a  th o u g h t d is o r d e r  d ev e lo p s  and d ia g n o s is  o f  ch ild h o o d  s c h iz o 

p h re n ia  i s  made. I f  how ever, a  more se v e re  d i s s o c ia t io n  o c c u rs ,  th e n  

d is tu rb a n c e s  i n  r e l a t e d n e s s ,  language  and p e rc e p t io n  a re  a l s o  p re s e n t  

and such  c h i ld r e n  become l a b e l l e d  a u t i s t i c .  I f ,  i n  th e  e a r ly  a r r e s t e d  

developm ent o f  th e  a u t i s t i c  c h i ld ,  a  f a i l u r e  to  d i s t i n g u i s h  s e l f  from 

n o n - s e l f  o c c u rs ,  th e n  such  a  c h i ld  i s  l a b e l l e d  a s  f a l l i n g  i n  th e  

c a te g o ry  o f  " sy m b io tic  p s y c h o s is " .  O m itz  and R itv o  do n o t  e x p la in  

how th e  s e v e r i t y  o f  d i s s o c ia t io n  d e te rm in e s  th e  v a r i e t y  o f  syndromes 

p ro p o sed . T h e ir  su g g e s te d  continuum  i s  m ere ly  d e s c r ip t i v e .  Thus f o r  

example i t  i s  assumed t h a t  b ecau se  th e  a u t i s t i c  c h i ld  h as  d is tu rb a n c e s  

o f  p e r c e p t io n ,  language  and r e la te d n e s s  th e n  h i s  h y p o th e s ise d  

d i s s o c ia t io n  m ust be g r e a t e r  th a n  th a t  o f  th e  c h ild h o o d  s c h iz o p h re n ic .

I t  h as  been  shown t h a t  th e  b r a in  i s  n o t a  s im ple  p a s s iv e  

r e c i p i e n t  o f  incom ing s t im u l i ,  r a t h e r  i t  e x e r t s  an a c t iv e  in f lu e n c e  on 

in p u ts  a t  many l e v e l s  (F re n c h , I 96O; L iv in g to n e , 1959)* I t  h a s  a ls o  

been  shown t h a t  th e  co n v erse  a p p l i e s ,  and so a  t r u e  h o m e o s ta tic
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r e g u la t io n  o f  in p u t  to  th e  b r a in  a lm o st c e r t a i n l y  e x i s t s .  Pom peiana 

and M o rriso n  ( 1966) ,  have shown t h a t  EEM s le e p  i s  composed o f  a  s t a t e  o f  

to n ic  i n h i b i t i o n  p u n c tu a te d  by e p iso d e s  o f  p h a s ic  e x c i t a t i o n  and in h ib 

i t i o n ,  and i t  i s  by e x t r a p o la t in g  from  t h i s  ty p e  o f  f in d in g  and r e s e a r c h ,  

t h a t  O rn itz  and R itv o  p roposed  a  n e u ro p h y s io lo g ic a l  b a s is  f o r  t h e i r  th e o ry  

( O m itz  and R itv o , 1968b ) .  T h e ir  h y p o th e s is  i s  t h a t  th e  b e h a v io u ra l 

s t a t e s  o f  a p p a re n t e x c i t a t io n  and i n h i b i t i o n  seen  i n  i n f a n t i l e  a u t is m , 

r e s u l t  from  a  p a th o lo g ic  u n c o u p lin g  and d is r u p t iv e  b re a k in g  in t o  w aking 

l i f e  o f  th e  p h a s ic  e x c i t a to r y  and i n h i b i to r y  in f lu e n c e s  o f  c e n t r a l  v e s t 

i b u l a r  system  o r i g i n ,  n o rm a lly  found a s  th e  n e u ro p h y s io lo g ic a l  su b s tra tu m  

o f  REM s le e p .  They c i t e d  a  s e r i e s  o f  s tu d ie s  to  su p p o rt t h e i r  th e o ry :  

O m itz  e t  a l . . ( I 968) r e p o r te d  t h a t  th e  norm al p h a s ic  i n h i b i t i o n  o f  th e  

A u d ito ry  Evoked Response (AER) d u r in g  REM s le e p ,  i s  m arked ly  o v e rr id d e n  i n  

a u t i s t i c  c h i ld r e n .  O rn itz  e t  a l . ,  ( I 969 ) found a  s i g n i f i c a n t l y  g r e a t e r  

amount o f  10-15  ops a c t i v i t y ,  a lo n g  w ith  a  r e d u c t io n  in  number o f  eye 

movements d u r in g  REM s le e p  i n  a u t i s t i c  c h i ld r e n  compared w ith  c o n t r o l s .

The l a t t e r  f in d in g  was p o s tu la te d  a s  due to  a  d e f i c i e n t  o r  in h i b i t e d  

v e s t i b u l a r  f u n c t io n .  The r e d u c t io n  i n  a s s o c ia t io n  betw een th e  syn

chronous slow  waves and eye movement b u r s t s ,  f u r t h e r  su g g e s te d  im p a ir 

ment o f  an o rg a n is in g  in f lu e n c e  u n d e r ly in g  i n t e g r a t i o n  o f  c o r t i c a l  and 

occu lom oto r a c t i v i t y .  The a u th o rs  su g g e s te d  th a t  t h i s  may be a  

fu n c t io n  o f  m a tu ra t io n a l  f a c to r s  i n  v iew  o f  th e  10-15  ops component i n  

th e  REM s le e p  EEG, and th e  ten d en cy  to  ap p ro ach  more norm al p a t t e m s  

w ith  in c r e a s in g  a g e . T im s i t -B e r th e ir  (1973) p u b lish e d  d a ta  on some EEG 

work w ith  a u t i s t i c  c h i ld r e n  w hich su p p o rte d  a  p e rc e p tu a l  in c o n s ta n c y  

m odel. He found th a t  th e  p rim ary  component o f  th e  av e rag e  evoked 

p o t e n t i a l  (AEfl) i s  i d e n t i c a l  i n  a u t i s t i c  and norm al c h i ld r e n ,  b u t t h a t  

th e y  d i f f e r  i n  th e  form  o f  th e  seco n d ary  component o f  t h i s  re s p o n s e .
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A u t i s t i c  c h i ld r e n  showed a  much s t r o n g e r  secondary  com ponent, seen  esp 

e c i a l l y  i n  EEM s le e p ,  w hich su g g e s ts  a  d is r u p t io n  o f  i n t e g r a t i v e  c o r t i c a l  

fu n c t io n s  w hich may be l in k e d  to  an  im balance  i n  th e  e x c i t a to r y  and in 

h ib i to r y  system s r e g u la t in g  th e  se n so ry  in p u t .

There a re  f in d in g s  how ever, w hich do n o t a g re e  w ith  t h i s  a e t i o l 

o g ic a l  h y p o th e s is .  O m itz ,  R itv o  and V a l t e r  ( 1965) had  i n  f a c t  e a r l i e r  

r e p o r te d  no EEG, eye movement, h e a r t  r a t e ,  o r  m uscle to n e  a b n o rm a li t ie s  in  

a u t i s t i c  and s c h iz o p h re n ic  c h i ld r e n  d u r in g  seven  n ig h t s  o f  co n tin u o u s  r e c 

o rd in g . O m itz  e t  a l . ,  (1974) p r e d ic te d  t h a t  th e  re c o v e ry  tim e  o f  th e  

A verage Evoked R esponse (AER) d u r in g  s le e p  would d i f f e r e n t i a t e  a u t i s t i c  and 

norm al c h i ld r e n .  No d i f f e r e n c e s  w ere o bserved  how ever, i n  th e  re c o v e ry  

r a t i o  o r  in  la te n c y  and amplitude m e asu re s . F in d in g s  o f  c o n s is te n t  c o r t i c a l  

evoked re s p o n se s  (CER) to  ’ fa m ilia r*  tone -w ord  s t im u l i  (S m a ll, 1971), and 

c o n s i s te n t  perform ance on p sy ch o m etric  t e s t s  o v e r tim e  (A lp e m , I 967) do 

n o t  su p p o rt a  p e rc e p tu a l  in c o n s ta n c y  m odel. O m itz  and R itv o  ( 1968a ,

1968b ) th em se lv es  c i t e  much o f  t h e i r  ev id en ce  from work done on a d u l t  

s c h iz o p h re n ic s ,  and j u s t i f y  t h i s  by s t a t i n g  th a t  th e y  have d em o n stra ted  a  

r e l a t i o n s h ip  betw een t h i s  c o n d it io n  and ch ild h o o d  a u tis m : ’’As we have

shown a  c l i n i c a l  r e l a t i o n s h ip  betw een e a r ly  i n f a n t i l e  a u tism  and l a t e r  

s c h iz o p h re n ia ,  o u r f in d in g s  o f  a  f a i l u r e  in  p h a s ic  i n h i b i t i o n  d u r in g  REM 

s le e p  i n  young a u t i s t i c  c h i ld r e n  may have more g e n e ra l  a p p l i c a b i l i t y  to  

s c h iz o p h re n ic  r e a c t io n s  i n  b o th  c h i ld r e n  and a d u l t s " ,  ( p . 78) As has 

been  n o te d  a l re a d y  i n  r e l a t i o n  to  d i f f e r e n t i a l  d ia g n o s i s ,  ch ild h o o d  au tism  

and a d u l t  s c h iz o p h re n ia  a re  s e p a ra te  c o n d it io n s  (R im land, 1964? R u t te r ,  

1968 , 1974) '  Thus some o f  th e  s tu d ie s  c i t e d ,  and much o f  th e  c l i n i c a l  

an a lo g y  drawn in  th e  co u rse  o f  t h e i r  a rgum en t, i s  o f  dub ious re le v a n c e  to  

ch ild h o o d  a u tis m .

More r e c e n t ly ,  O rn itz  became concerned  a t  th e  in d ep en d an t 

tr e a tm e n t o f  m o t i l i t y  d is tu rb a n c e s  in  r e l a t i o n  to  th e  u n c o u p lin g  o f  

e x c i t a to r y  and i n h i b i to r y  sy s tem s . He su g g e s te d  t h a t  we m ust c o n s id e r  

th e  i n t e r a c t i o n  betw een th e  m o d u la tio n  o f  s e n so ry  in p u t and th e  b iz a r r e  

m otor o u tp u t f r e q u e n t ly  observ ed  in  a u t i s t i c  c h i ld r e n  ( O m itz ,  1974 ).
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S e v e ra l ex p e rim e n ta l l e a r n in g  s tu d ie s  have su g g e s te d  t h a t  feedback  

from  s e l f - g e n e r a te d  m otor re sp o n se s  i s  needed  f o r  e f f i c i e n t  le a r n in g  

in  a u t i s t i c  c h i ld r e n  (H erm elin  and O’ Connor, 1 9 70 ). Thus th e se  

c h i ld r e n  a p p ea r to  l e a m  v ia  p o s i t i o n  cues and m a n ip u la t io n  re sp o n se s  

r a t h e r  th a n  v ia  norm al p e rc e p tu a l  p ro c e s s e s ,  O m itz  su g g e s te d  t h a t  

th e  b i z a r r e ,  r e p e t i t i v e  m otor o u tp u t o f  th e  a u t i s t i c  c h i ld  i s  a c t u a l l y  

a  com pensatory  mechanism to  h e lp  th e  a u t i s t i c  c h i ld  make sen se  ou t o f  

s e n s a t io n  v ia  k in a e s t h e t i c  fe e d b a c k . N e u ro p h y s io lo g ic a l s tu d ie s  by 

O m itz  e t  a l . .  (19&9) on th e  occu lom oto r re sp o n se  to  v e s t ib u lo s e n s o ry  

s t im u l i  i n  th e  p re se n c e  o f  v isu o s e n s o ry  s t im u l i ,  have d em o n stra ted  t h a t  

th e r e  i s  an  i n h i b i t i o n  o f  th e  p o s t r o ta to r y  nystagm us in  a u t i s t i c  

c h i ld r e n .  S im i la r ly ,  v e s t i b u la r y  m ed ia ted  p h a s ic  eye movements 

d u r in g  REM s le e p  (in d u ce d  by ro c k in g  a  b e d ) ,  a r e  s m a lle r  th a n  norm al 

c o n t ro l s  i n  a u t i s t i c  c h i ld r e n .  The v e s t i b u l a r  system  i s  th u s  

im p lic a te d  in  th e  d i s o r d e r .  N e u ro p h y s io lo g ic a l work on th e  v e s t i b u l a r  

system  r e v e a ls  t h a t  th e s e  n u c le i  d i r e c t l y  m odulate  m otor o u tp u t a t  th e  

tim e  o f  s e n so ry  in p u t ,  and a ls o  s e n so ry  in p u t a t  th e  tim e  o f  m otor o u t

p u t ( O m i tz ,  1974) .  Now w h i ls t  th e  c o r t i c a l  c e n t r e s  may i n h i b i t  v e s t 

i b u l a r  fu n c t io n  a lo n e ,  th e  f in d in g s  o f  a  d e p re s se d  occu lom oto r re sp o n se  

to  v e s t i b u l a r  s t im u l i  su g g e s t a  d y s fu n c tio n  o f  c e r e b e l l a r  o r  b ra in - s te m  

in f lu e n c e .  Thus a u tism  i s  seen  i n  t h i s  r e v is e d  m odel, a s  a  r e s u l t  o f  

a  d y s fu n c tio n  o f  s u b c o r t i c a l  m echanism s, in v o lv in g  co n n e c tio n s  o f  th e  

v e s t i b u l a r  sy stem , c e re b e llu m , and b ra in -s te m  p ro d u c in g  th e  c h a r a c te r 

i s t i c  se n so r im o to r  b e h a v io u r  o f  th e  a u t i s t i c  c h i ld .

M acCulloch and W illiam s (1971) a g re e  w ith  t h i s  m odel, and 

ta k e  th e  argum ent f u r t h e r  by s p e c ify in g  th e  a n a to m ic a l lo c u s  o f  a  

p roposed  l e s io n  t h a t  may acco u n t f o r  th e  b e h a v io u r  seen  i n  a u t i s t i c  

c h i ld r e n .  They su g g e s te d  t h a t  any s in g le  c irc u m sc rib e d  c i t e  f o r  a
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le s i o n  w hich co u ld  p roduce such  a  se v e re  m u l t ip le  h a n d ic a p , m ust be 

one where th e  pathw ays a re  a d ja c e n t  and i n  th e  d o r s a l  lo w er b ra in - s te m . 

They p ro p o se  a  c i t e  where p o s t e r i o r  column t r a c t s ,  v e s t i b u l a r ,  and 

a u d i to ry  a f f e r e n t  pathw ays m u tu a lly  d e c u s s a te .  T h is  a r e a  c o n ta in s  

th e  r e t i c u l a r  fo rm a tio n , c a r d io r e s p i r a to r y  c e n t r e s ,  and c r a n i a l  n e rv e  

n u c l e i ,  and th e  e x a c t l e s io n  i s  p roposed  to  be i n  th e  n u c le u s  o f  th e  

T ra c tu s  S o l i t a r i u s ,  a s  a  r e s u l t  o f  p e r i - n a t a l  a n o x ia  (M acCulloch and 

Sam brooks, 1973 ). I t  i s  su g g e s te d  t h a t  t h i s  l e s i o n  r e s u l t s  in  u n d e r-  

dam pening o f  much o f  th e  a sc e n d in g  r e t i c u l a r  fo rm a tio n  a c t i v i t y ,  im p a ir 

in g  p e rc e p tu a l  and a ro u s a l  fu n c t io n s  and le a d in g  to  s t a t e s  o f  p e rc e p tu a l  

in c o n s ta n c y . The a u th o rs  p r e d ic t  t h a t  th e  undampened a ro u s a l  system  

w i l l  le a d  to  r a p id  c a rd ia c  a c c e le r a t io n  and d e c e le r a t io n ,  seen  in  h ig h  

h e a r t  r a t e  v a r ia n c e .  They r e p o r t  a  s tu d y  i n  w hich  th e y  te le m e te re d  th e  

h e a r t  r a t e  o f  a u t i s t i c ,  subnorm al, and norm al c h i ld r e n  ta k in g  maximum 

and minimum v a lu e s  o f  th e  re c o rd e d  h e a r t  r a t e  a s  an  in d e x  o f  h e a r t  r a t e  

v a r ia n c e .  R e s u lts  w ere i n  acco rd an ce  w ith  t h e i r  p r e d ic t io n s  i n  t h a t  no 

d i f f e r e n c e s  w ere found i n  mean h e a r t  r a t e s ,  b u t th e  v a r ia n c e  v a lu e s  f o r  

a u t i s t i c  c h i ld r e n  w ere h ig h e r  th a n  t h a t  o f  th e  c o n t r o l s .  T M fo rtu n a te ly  

th e  s tu d y  was p o o r ly  d e s ig n e d . C h ro n o lo g ica l age was n o t a  c o n t r o l le d  

f a c t o r ,  and i t  i s  known th a t  t h i s  a f f e c t s  h e a r t  r a t e  m e asu re s . More 

im p o r ta n t ,  s u b je c t s  w ere a llow ed  f r e e  movement i n  th e  e x p e rim e n ta l 

s e t t i n g  d u r in g  te le m e try  and th u s  a c t i v i t y  l e v e l s  amongst th e  s u b je c t  

g roups was n o t c o n t r o l l e d .  In d e e d , th e  a u th o rs  adm it t h a t  a  w ide 

v a r i a t i o n  i n  e x p lo ra to ry  b e h a v io u r  o c c u rre d  betw een s u b je c t s .  Thus 

in d iv id u a l  d i f f e r e n c e s  am ongst s u b je c t s  cou ld  acc o u n t f o r  th e  r e s u l t s  

fo u n d . M acCulloch and W illiam s conclude  t h a t  d y s fu n c tio n  i n  h e a r t  r a t e  

m o d u la tio n  o c c u rs  i n  a u t i s t i c  c h i ld r e n ,  and t h a t  th e  in c re a s e  i n  h e a r t  

r a t e  v a r i a b i l i t y  su g g e s ts  p a r t i a l  f a i l u r e  o f  n e g a t iv e  feed b ack  betw een 

c a r d io - a c c e le r a to r y  and d e c e le r a to r y  com ponents o f  th e  b ra in - s te m  c a rd io -
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r e g u la to r y  c e n t r e .  C le a r ly ,  b e t t e r  d e s ig n ed  s tu d ie s  need  to  be con

d u c ted  b e fo re  we can a c c e p t such  f irm  c o n c lu s io n s .

The n e u ro p h y s io lo g ic a l h y p o th e se s  t h a t  have been  o u t l in e d ,  

have a l l  developed  from s tu d y in g  th e  o v e r t  b e h a v io u r  o f  th e  a u t i s t i c  

c h i ld ,  c o n s tru c t in g  an h y p o th e s is  c o n ce rn in g  an u n d e r ly in g  n eu ro p h y sio 

l o g i c a l  d e f e c t ,  and th e n  lo o k in g  f o r  e x p e rim e n ta l s u p p o r t iv e  ev idence  

i n  te rm s o f  p h y s io lo g ic a l  m e asu re s . But t h i s  ap p ro ach  can be 

c r i t i c i s e d  on two l e v e l s .  F i r s t ,  to  speak  o f  a  g e n e ra l  l e v e l  o f  

a r o u s a l ,  and a l s o  o f  ’e x c i ta to ry *  and ’i n h i b i t o r y ’ s t a t e s  i s  a lm ost 

c e r t a i n l y  an o v e r s im p l i f i c a t io n .  I t  may be q u i te  p o s s ib le  to  

c a te g o r is e  o v e r t  b e h a v io u r i n t o  a p p a re n t p e r io d s  o f  h y p e r-  and hypo- 

a c t i v i t y ,  and h y p e r s e n s i t i v i t y  o r  h y p e re sp o n s iv e n e ss ; b u t one canno t 

th e n  assume th a t  th e r e  w i l l  be u n d e r ly in g  n e u ro p h y s io lo g ic a l  p a r a l l e l l s .  

In d e e d , i t  i s  q u i te  p o s s ib le  t h a t  th e  b e h a v io u r  w i l l  i n  any even t d e t 

e rm in e , o r  a t  l e a s t  in f lu e n c e ,  th e  p h y s io lo g y . S econd ly , and p erh ap s  

more im p o r ta n t , even i f  we d id  a c c e p t t h a t  th e  a u t i s t i c  c h i ld  i s  o v e r

a ro u se d , u n d e r -a ro u s e d , o r  i n  a  c o n tin u e d  s t a t e  o f  f lu c t u a t i o n  betw een 

th e  tw o , o u r s e a rc h  f o r  p h y s io lo g ic a l  m easures to  su p p o rt o u r a s s e r t io n s  

m ust be m o d ified  by o u r know ledge, o r  r a t h e r  la c k  o f  i t ,  co n ce rn in g  

what i t  i s  t h a t  we a r e  m e asu rin g . In d e e d , Johnson (1970) concluded  

a f t e r  re v ie w in g  an e x te n s iv e  s e r i e s  o f  s tu d i e s ,  t h a t  th e  s t a t e  o f  con

s c io u s n e s s  o f  th e  s u b je c t  m ust f i r s t  be known b e fo re  th e  p h y s io lo g ic a l  

s ig n i f i c a n c e  and p o s s ib le  b e h a v io u ra l m eaning o f  m easures l i k e  th e  EEG- 

and v a r io u s  autonom ic r e s p o n s e s ,  can p o s s ib ly  be i n f e r r e d .  In  o th e r  

w ords, i t  may n o t be a  v a l id  ap p roach  to  p ro p o se  a  p h y s io lo g ic a l  ’ s ta te *  

h y p o th e s is  to  e x p la in  b e h a v io u r , and th e n  su p p o rt t h a t  h y p o th e s is  w ith  

EEG- and o th e r  p h y s io lo g ic a l  m e asu re s , a s  th e  m odels d e s c r ib e d  have done. 

R a th e r ,  a s  Johnson c o n c lu d e s : " In s te a d  o f  u s in g  autonomic, and EEG

m easures to  d e f in e  s t a t e ,  th e  r e v e r s e  ap p e a rs  more a p p r o p r ia te .  We
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must f i r s t  d e te rm in e  th e  s t a t e  b e fo re  we can i n t e r p r e t  o u r p h y s io 

lo g i c a l  m e a su re s" , ( p . 515)* Johnson found t h a t  th e  same p h y s io lo g ic a l  

re sp o n se s  and v i s c e r a l  changes may o c c u r i n  more th a n  one s t a t e  o f  

c o n s c io u s n e s s , and q u e s tio n e d  w hether we can th u s  i n f e r  t h a t  th e y  have 

th e  same m eaning, and th e  same p h y s io lo g ic a l  s ig n i f i c a n c e  i n  each  s t a t e .  

He p o in te d  ou t t h a t  th e r e  i s  c o n s id e ra b le  su p p o rt f o r  th e  v iew  th a t  th e  

EEG i s  i n  p a r t i c u l a r  a  p o o r c o r r e l a t e  o f  b e h a v io u r . Thus th e  a lp h a  

rhythm  a t te n u a te s  d u r in g  h ig h  s t a t e s  o f  a r o u s a l ,  b u t p a ra d o x ic a l ly  a l s o  

d e c re a se s  a s  th e  s u b je c t  becomes drow sy. I t  a l s o  i s  p r e s e n t  d u r in g  

EEM s le e p  (Johnson  e t  a l . ,  I 969) ,  and w h i ls t  a lp h a  b lo c k in g  o ccu rs  i n  

re sp o n se  to  a  s tim u lu s  d u r in g  w aking , and a lp h a  enhancem ent d u r in g  

s ta g e  1 s le e p ,  d u r in g  EIM s le e p  th e r e  was a p p a re n t ly  no b lo c k in g  o r  en

hancem ent to  a  much more in te n s e  s t im u lu s .  Thus REM s le e p  a lp h a  

ap p ea rs  to  have d i f f e r e n t  re sp o n se  c h a r a c t e r i s t i c s  w hich a re  n o t 

p r e d ic ta b le  from  o th e r  s t a t e s  w ith  s im i la r  a lp h a  a c t i v i t y .  Johnson 

and h i s  c o lle a g u e s  a l s o  r e p o r t  th e  i n a b i l i t y  o f  even la r g e  s c a le  

com puter a n a ly se s  to  d i f f e r e n t i a t e  c o n s i s t e n t ly  betw een s ta g e  1 and 

EEM s le e p .  The EEGs o f  awake s u b je c t s  w ith  low v o lta g e  a c t i v i t y  a l s o  

cou ld  n o t be d i f f e r e n t i a t e d  by com puter a n a ly s i s  from  s ta g e  1 o r  REM 

s le e p  (L ubin  e t  a l . ,  I969 ) .  O ther p h y s io lo g ic a l  m easures f a i r  l i t t l e  

b e t t e r .  Thus Johnson  and Lubin ( I 9 6 6 ) ,  and Koumas e t  a l . ,  (1968) ,  

in d u ced  la r g e  GSRs d u r in g  th e  d e e p e s t ( s ta g e  4 ) p e r io d  o f  s le e p ,  y e t  

w aking e le c tro d e rm a l a c t i v i t y  i s  commonly u sed  a s  a  m easure o f  a r o u s a l .  

The c o r o l l a r y  to  th e  f in d in g  th a t  s im i la r  v i s c e r a l  re s p o n se s  o ccu r i n  

d i f f e r i n g  s t a t e s ,  a p p e a rs  to  a p p ly  a l s o .  One example o f  t h i s  i s  t h a t  

evoked re sp o n se s  to  th e  same s t im u l i  d i f f e r  i n  d i f f e r i n g  s t a t e s ,  seen  

in  th e  f in d in g  th a t  th e  h e a r t - r a t e  re sp o n se  to  s t im u l i  i s  l a r g e r  d u r in g  

s le e p  th a n  w aking (H ord, L ubin  and Jo h n so n , I 9 6 6 ) .  As Johnson  ( l 9?o)  

p o in te d  o u t ,  even w ith  m u l t iv a r i a t e  re c o rd in g  te c h n iq u e s  and m u l t ip le
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p h y s io lo g ic a l  m e asu re s , th e  f re q u e n t d i s s o c ia t io n  among p h y s io lo g ic a l  

v a r ia b le s  makes i t  d i f f i c u l t  to  c o n c e p tu a l is e  a  s im p le  p h y s io lo g ic a l  

o r  p s y c h o lo g ic a l model t h a t  would a llo w  us to  g e n e r a l i s e  a s  to  m eaning 

and th e  p ro b a b le  re sp o n se  p a t t e r n  o f  in d iv id u a l  v a r i a b le s  a s  th e  

s u b je c t  goes from  one s t a t e  to  a n o th e r ,  o r  even when he rem ains  w ith in  

th e  same s t a t e .  Thus a  s im p le  a ro u s a l  continuum  on w hich a  s u b je c t ’ s 

p o s i t io n  can be c l e a r l y  d e f in e d  by h i s  re s p o n s e s ,  i s  n o t a  v ia b le  

p r o p o s i t io n  s in c e  autonom ic m easures and th e  EEG- f a i l  to  i n d i c a te  th e  

s t a t e  o f  c o n s c io u sn e s s .

The ev id en ce  f o r  th e  n e u ro p h y s io lo g ic a l  h y p o th e ses  d e s c r ib e d ,  

r e s t s  on two s o u rc e s .  The f i r s t  i s  upon th e  b e h a v io u r  o f  th e  a u t i s t i c  

c h i ld ,  p a r t i c u l a r l y  s te r e o ty p y  and a p p a re n t v a r i a b i l i t y  i n  re s p o n s iv e 

n e s s .  But i t  i s  s p e c u la t iv e  to  l i n k  t h i s  w ith  any p a r t i c u l a r  n eu ro 

p h y s io lo g ic a l  d e f e c t ,  and hence th e  second so u rce  o f  ev id en ce  i s  drawn 

from  EEG and autonom ic m easurem ent. I n  view  o f  t h i s  c r i t i q u e  o f  such  

s tu d i e s ,  i t  r e q u i r e s  much f u r th e r  work to  s u b s t a n t i a t e  th e s e  a e t i o lo g i c a l  

t h e o r i e s ,  w hich a t  p re s e n t  rem ain  l i t t l e  beyond th e  s ta g e  o f  t e n t a t i v e ,  

and l a r g e ly  u n s u b s ta n t ia te d ,  s p e c u la t io n .

A utism  a s  a  C e re b ra l Damage Syndrome

A s u b s t a n t i a l  q u a n t i ty  o f  l i t e r a t u r e  h as  been  docum ented on 

p r e -  and p e r i n a t a l  e v e n ts  i n  r e l a t i o n  t o  l a t e r  b e h a v io u r , and i n  p a r t 

i c u l a r  s ig n i f i c a n t  a s s o c ia t io n s  betw een c o m p lic a tio n s  d u r in g  th e s e  

p e r io d s  and c e r t a in  n e u ro p s y c h ia tr ie  and p s y c h o lo g ic a l d is o r d e r s  

(P o lla c k  and W oem er, I 966 ; Pasam anick and K hobloch , I 966 ; B a r r a t t ,  

1971) .  A number o f  s tu d ie s  have r e p o r te d  a  s i g n i f i c a n t  p e rc e n ta g e  o f  

c a se s  o f  a u tism  w ith  p r e -  and p e r in a t a l  d i f f i c u l t i e s  (B u tt and O ffo rd , 

1971 ; K o lv in , e t  a l . .  1971; T a f t  and G o ld fa rb , I 964 ; G itte lm a n  and
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B irc h , 1967)* However, i t  m ust be s t r e s s e d  t h a t  much d a ta  comes from  

r e t r o s p e c t iv e  r e p o r t s ,  and a l s o  d i f f e r s  i n  t h a t  some s tu d ie s  in c lu d e  

c a se s  w ith  c l e a r  s ig n s  o f  c e r e b ra l  i n s u l t  ( e . g . , G itte lm a n  and B irc h , I 967) 

w h i ls t  o th e r s  do n o t (e.g., V o rs te r ,  I 96O ). O m itz  (1973) comments 

t h a t  when re v ie w in g  s tu d ie s  th e  la c k  o f  u n ifo rm ity  o f  d ia g n o s t ic  

c r i t e r i a ,  and th e  f re q u e n t la c k  o f  s im il a r  c o n t r o l s ,  makes f irm  in 

f e re n c e s  r a t h e r  d i f f i c u l t .  R u t te r  (1974) co n c lu d es  t h a t  " I t  ap p e a rs  

t h a t  th e r e  m ight be a  s l i g h t  ex ce ss  o f  p e r i n a t a l  c o m p lic a tio n s  b u t t h i s  

e x c e s s ,  i f  c o n firm ed , i s  n o t g r e a t  enough f o r  them t o  be re g a rd e d  a s  a  

common cau se  o f  a u t is m " . However, d i f f i c u l t i e s  w ith  th e  c o l l e c t io n  o f  

d a t a ,  th e  s e le c t io n  o f  c r i t e r i a  f o r  d e te rm in in g  p r e -  and p e r in a t a l  

d i f f i c u l t i e s ,  and problem s o f  i n t e r p r e t a t i o n  o f  th e  c u r r e n t  l i t e r a t u r e  

on th e  s u b je c t ,  sh o u ld  n o t f o rc e  u s  to  be to o  h a s ty  i n  o u r d is m is s a l  o f  

th e  p o s s i b i l i t y  o f  such  c o m p lic a tio n s  p la y in g  a  r o l e  i n  an  i n t e r a c t i v e  

a e t i o l o g i c a l  model o f  ch ild h o o d  a u tism .

Whilst we may remain uncertain as to the question of prenatal 
complications and childhood autism, if they do play a role in the 
development of the condition it is possible that they may do so via 
consequent cerebral damage. Indeed, several studies report 
significant numbers of autistic children with evidence of cerebral 
damage. Thus Kelvin et al.. (1971 ) found 25?  ̂ of their subjects dis
playing "strong evidence" of cerebral dysfunction (Profound EEG 
abnormalities, history of epileptic fits). Gubbay, Lobascher and 
Kingerlee (1970) reported of their sample displaying "unequivocal 
brain disease", and Gittelman and Birch (1967) cite figures of up to 
80$!$ with central nervous system (CNS) pathology. 29 of the 35 subjects 
studied in Creak and Pampiglione * s (I969) study showed abnormal EEG 
records, and several other studies publish significant, but smaller 
figures (White, Be%er and Belfyer, I964; Schain and Yannet, I96O;
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Ritvo e t  a l . . 1970) .

However, i t  i s  c l e a r  t h a t  we cannot assume th a t  a u t i s t i c  

c h i ld r e n  a re  n e c e s s a r i ly  a l l  s u f f e r in g  from c e r e b ra l  i n s u l t  o f  some 

k in d .  K anner c la im ed  t h a t  none o f  h i s  c a se s  d is p la y e d  any such  

e v id e n c e , and c e r t a i n l y  m ost s tu d ie s  f in d  s i g n i f i c a n t  numbers o f  c a se s  

w ith o u t such  s ig n s .  Thus f o r  exam ple K olv in  e t  a l . .  (1971) found 

a lm o st h a l f  h i s  sam ple p r e s e n t in g  m easu res o f  c e r e b ra l  fu n c t io n in g  

in d i s t in g u is h a b le  from  norm al c o n t r o l s ,  and s im i la r  f in d in g s  have 

been  f r e q u e n t ly  p u b lish e d  (B ryson , 1970; G o ld fa rb , I 96 I ) .  T here 

a re  problem s w ith  th e  m easures ta k e n ,  th e s e  f r e q u e n t ly  c o n s i s t in g  

o f  EEG and " s o f t "  n e u ro lo g ic a l  s ig n s ,  and we m ust be c a u t io u s  i n

o u r in f e r e n c e s  on th e  b a s i s  o f  th e s e  m easures f o r  th e y  canno t be

u sed  a s  d e f i n i t i v e  in d e c e s  o f  n e u ro lo g ic a l  im p a irm en t. C e r ta in ly  

th e  EEG and b e h a v io u ra l m easures t h a t  a r e  f r e q u e n t ly  c i t e d  a s  

ev id en ce  o f  c e r e b ra l  d y s fu n c tio n  in  a u t i s t i c  c h i ld r e n ,  a re  n o t s p e c i f i c  

to  th e s e  c h i ld r e n  ( R u t t e r ,  I 968) .  E q u a lly , th e  v a s t  m a jo r i ty  o f  

c h i ld r e n  w ith  a  d ia g n o s is  o f  c e r e b ra l  i n s u l t  d is p la y  none o f  th e  

c h a r a c t e r i s t i c s  o f  ch ild h o o d  au tism  ( R u t t e r ,  Graham and Y u le , 1970).

The r e l a t i o n s h ip  betw een n e u ro lo g ic a l  d y s fu n c tio n  and b e h a v io u ra l symp

toms i s  u n c le a r .  Many c h i ld r e n  who do have such  o rg a n ic  d e f e c t s ,  a s

v e r i f i e d  a n a to m ic a lly  o r  w ith  n e u ro lo g ic a l  e x a m in a tio n s , do n o t e x h ib i t  

th e  b e h a v io u r  t h a t  we presum e to  be c h a r a c t e r i s t i c  o f  *b r a in  damage* 

(C h ess , 1972) .  A d ia g n o s is  o f  b r a in  d y s fu n c tio n  in  th e  ab sen ce  o f  

s p e c i f i c  n e u ro lo g ic a l  s ig n s ,  and b ased  s o le ly  on b e h a v io u ra l f in d in g s ,  

a p p e a rs  u n j u s t i f i e d .  Thus im p a irm en t, a l b e i t  o f  a  se v e re  n a t u r e ,  i n  

a r e a s  o f  c o g n i t iv e ,  l i n g u i s t i c ,  and p e rc e p tu a l  f u n c t io n in g ,  i s  n o t 

n e c e s s a r i ly  i n d i c a t i v e  o f  c e r e b ra l  damage. We know th a t  ex trem e en

v iro n m e n ta l c o n d i t io n s  can le a d  to  marked d é f ic ie n c e s  i n  th e s e  a re a s
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( R u t te r  and M i t t l e r ,  1972 ).

D e sp ite  th e  problem s o u t l in e d  above, i t  i s  c l e a r  t h a t  a  

number o f  a u t i s t i c  c h i ld r e n  do d is p la y  s ig n s  o f  n e u r o lo g ic a l  im p airm en t, 

and t h i s  number te n d s  to  in c re a s e  a s  one lo o k s  a t  o ld e r  c h i ld r e n  in  

fo llo w -u p  s tu d ie s  ( h o t t e r ,  197# ) ,  and h as  been  found to  c o r r e l a t e  

w ith  subnorm al fu n c t io n in g  (G itte lm a n  and B irc h , I 967 ) .  These s ig n s  

a r e  n o t d e f i n i t i v e ,  r a t h e r  s u g g e s tiv e  o f  such d y s fu n c t io n .  G iven th a t  

s i g n i f i c a n t  numbers o f  a u t i s t i c  c h i ld r e n  d is p la y  th e s e  s ig n s  a t  no s ta g e  

i n  t h e i r  developm ent, do we th e r e f o r e  r e q u i r e  a  s u b c l a s s i f i c a t i o n  

w ith in  ch ild h o o d  au tism ?  The answ er would ap p e a r to  be t h a t  u n le s s  

th e r e  a r e  c l e a r  b e h a v io u ra l d i f f e r e n c e s  betw een a u t i s t i c  c h i ld r e n  w ith  

s ig n s  o f  c e r e b ra l  d y s fu n c tio n  and th o s e  withou"^ i t  w ould be b e t t e r  to  

r e g a rd  c e r e b ra l  d y s fu n c tio n  a s  an  a s s o c ia t iv e  f a c t o r  re c o rd e d  on a  m u l t i -  

a x i a l  c l a s s i f i c a t o r y  schem e.

A s im i la r  p o s i t i o n  may be ad o p ted  w ith  re g a rd  to  p r e -  and p e r i 

n a t a l  d i f f i c u l t i e s ,  where such  f a c t o r s  ap p e a r  to  be a s s o c ia te d  w ith  many 

a u t i s t i c  c h i ld r e n  b u t a re  n o t a  p r e r e q u i s i t e  f o r  th e  c o n d i t io n .  I t  i s  

known t h a t  c e r t a i n  p a i n - r e l i e v in g  d ru g s  can have lo n g - te rm  e f f e c t s  upon 

th e  b e h a v io u r  o f  th e  n e o n a te  on m easures such a s  h a b i tu a t io n ,  

c u d d l in e s s ,  and o r i e n t a t i o n  (A leksandrow icz  and A lekand row icz , 1974)*

Such e f f e c t s  n a t u r a l l y  p roduce a d v e rse  in f lu e n c e s  upon m o th e r -c h ild  

i n t e r a c t i o n s .  However, i t  i s  more l i k e l y  t h a t  such  p r e -  and p e r in a t a l  

e v e n ts  w i l l  p roduce t h e i r  e f f e c t s  v i a  v a ry in g  d e g re e s  o f  c e r e b ra l  

damage.

The v a lu e  o f  in fo rm a tio n  on p r e -  and p e r i n a t a l  e v e n ts  i s  

weakened by i t s  r e t r o s p e c t iv e  n a tu r e ,  and in  many c a se s  by th e  absence 

o f  s p e c i f i c  d a t a .  A lso , th e r e  a r e  many problem s w ith  n e u ro lo g ic a l  

d y s fu n c tio n  d a t a .  Our te c h n iq u e s  f o r  m easu rin g  c e r e b ra l  d y s fu n c tio n  

a r e  s t i l l  l e s s  th a n  s o p h i s t i c a te d ,  and i t  i s  p o s s ib le  t h a t  l a t e r
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developm ents w i l l  e n a b le  u s  to  a t t r i b u t e  au tism  s o le ly  to  a  v a r i e t y  o f  

b r a in  damage. At p r e s e n t  t h i s  ap p ea rs  u n l ik e ly ,  and an  a e t io lo g i c a l  

h y p o th e s is  b ased  e n t i r e l y  upon a  p resu m p tio n  o f  n e u ro lo g ic a l  im p a ir

m ent, q u i te  p o s s ib ly  a s  a  se q u e l to  p r e -  and p e r i n a t a l  e v e n ts ,  i s  un

j u s t i f i e d .  I t  may prove to  be a  n e c e s s a ry  f a c t o r ,  b u t i s  m ost u n l ik e ly  

to  be a  s u f f i c i e n t  one to  e x p la in  th e  s p e c i f i c i t y  o f  th e  syndrom e.

A utism  a s  a  Severe D iso rd e r  o f  Language

R u t te r  ( 1968) p roposed  th a t  ch ild h o o d  a u tism  may be th e  

r e s u l t  o f  a  c e n t r a l  d is o r d e r  o f  la n g u a g e , in c lu d in g  b o th  com prehension 

and p ro d u c tio n ,  w h i ls t  * s o c ia l*  symptoms w ere seen  a s  seco n d ary  to  th e  

fundam enta l l i n g u i s t i c  d e f e c t .  He n o te d  t h a t  th e r e  a re  s e v e ra l  

exam ples o f  c h i ld r e n  who became l e s s  s o c i a l l y  w ithdraw n w ith  in c re a s in g  

a g e , and y e t  i n  whom th e r e  w ere no a p p a re n t im provem ents i n  language 

fu n c t io n in g  ( R u t t e r ,  I 966 , 1967). Thus he concluded  th a t  w h i ls t  

th e r e  may be a  se v e re  s o c ia l  h an d icap  accom panying a u t is m , i t  i s  n o t 

l i k e l y  to  be c a u s a l ,  a t  l e a s t  a s  f a r  a s  th e  p rim ary  symptoms o f  im p a ir

ment o f  i n t e l l e c t  and language  a b i l i t y  a re  co n ce rn ed .

I t  i s  u n iv e r s a l ly  a c c e p te d  th a t  a u t i s t i c  c h i ld r e n  do d is p la y  

s e v e re  lang u ag e  d e f i c i t s .  As h as  a l re a d y  been  n o te d ,  th e s e  c h i ld r e n  

d is p la y  m arked ly  i n f e r i o r  s c o re s  on v e r b a l  s u b te s t s  o f  i n t e l l i g e n c e  

t e s t s  l i k e  th e  W esch ier I n te l l i g e n c e  S c a le  f o r  C h ild re n  (WISC) in  

c o n t r a s t  to  perfo rm ance (W assing , 1965» R u t t e r ,  I 966) .  I l l i n o i s  T es t 

o f  P s y c h o l in g u is t ic  A b i l i t i e s  (ITPA) t e s t  p r o f i l e s  a l s o  d em o n stra te  

s e v e re  d e f e c ts  i n  a lm o st a l l  a s p e c ts  o f  lan g u ag e  fu n c t io n in g ,  e s p e c ia l ly  

i n  enco d in g  fu n c t io n s  and c ro ss-m o d al co d ing  (T ubbs, I 966) .

D e f ic ie n c ie s  i n  th e  t r a n s f e r  o f  in fo rm a tio n  from  one m o d a lity  to  

a n o th e r  h a s  a l s o  been  d em o n stra ted  e x p e r im e n ta lly  (H erm elin  and
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0*Connor, 1970; B ryson , 1972 ). E c h o la l ia  and pronoun r e v e r s a l  a re  

now seen  by most a s  a  r e f l e c t i o n  o f  com prehension d e f e c ts  (B a rta k  and 

R u t t e r ,  1974)* Many e x p e rim e n ta l s tu d ie s  o f  language  fu n c t io n in g  

r e p o r t  s e v e re  d e f i c i e n c i e s .  T y p ic a l o f  th e s e  i s  th e  f in d in g  o f  

H erm elin  and 0*Connor ( 1968) t h a t  a u t i s t i c  c h i ld r e n  re -g ro u p  s e m a n tic a lly  

a  l i s t  o f  v e rb a l  ite m s  upon r e c a l l  s i g n i f i c a n t l y  l e s s  th a n  c o n t r o l s .

When s u b je c t s  w ere asked  to  r e c a l l  nonsense  p h ra se s  and c o r r e c t  s e n t

e n c e s , a u t i s t i c  c h i ld r e n  r e c a l l e d  in  te rm s o f  re c e n c y  r a t h e r  th a n  

s e m a n tic s . Such b e h a v io u r  d e m o n stra te s  d e f i c i e n c i e s  i n  v e rb a l  co d in g , 

sem an tic  p a t t e r n in g ,  and th e  u se  o f  'm ean ing* .

C h u rc h i ll  ( l9 7 2 )  su g g es ted  t h a t  ch ild h o o d  au tism  and ch ild h o o d  

s c h iz o p h re n ia  a re  b o th  ex trem e exam ples o f  "D evelopm ental A p h as ia " , and 

th a t  i t  i s  p o s s ib le  to  s e p a ra te  a p h a s ie  and a u t i s t i c  c h i ld r e n  o n ly  on 

th e  b a s i s  o f  q u a n t i t a t iv e  te rm s . He c la im ed  t h a t  th e  s i m i l a r i t i e s  in  

sex  r a t i o s ,  in c id e n c e  o f  a p p a re n t b r a in  damage, phenom enology in  te rm s 

o f  ca se  h i s t o r i e s  and symptoms l i k e  e c h o la l i a  and pronoun r e v e r s a l ,  and 

re sp o n se  to  th e ra p y  ( 's o c i a l *  symptoms b e in g  more r e s p o n s iv e ) ,  w ere 

s u f f i c i e n t  g rounds f o r  im p l ic a t in g  th e  q u a l i t a t i v e  s i m i l a r i t y  o f  th e  

two c o n d i t io n s .  C h u rc h i ll  ta u g h t g roups o f  a p h a s ie  and a u t i s t i c  

c h i ld r e n  a  9-w ord * language  * in  th e  form  o f  l a b e l s  f o r  o b je c ts  and 

c o lo u r s .  G e n e r a l i s a t io n ,  m o d a lity , and p e rc e p tu a l-m o to r  a s s o c ia t io n  

ta s k s  d em o n stra ted  t h a t  a l l  s u b je c t s  made e r r o r s  in  p ro c e s s in g  in fo rm 

a t io n  o r  m aking a s s o c ia t io n  " . . .  w hich would seem l o g i c a l l y  p re 

r e q u i s i t e s  f o r  lang u ag e  com petence", ( C h u r c h i l l ,  1972]^? '^& ach  s u b je c t  

y ie ld e d  id io s y n c r a t i c  e r r o r  p a t t e r n s  t h a t  w ere s t a b l e  o v e r t im e . The 

l i m i t  on th e  a b i l i t y  to  g e n e r a l i s e  v e r b a l ly  o r  g e n e ra te  s p o n ta n e i ty  

ap p ea red  to  be common to  b o th  g ro u p s .

T h is  how ever, i s  i n s u f f i c i e n t  ev id en ce  fo r  a  model t h a t  p la c e s  

th e  two c o n d i t io n s  on th e  same continuum . I t  m e re ly  em phasises t h a t
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b o th  g roups s u f f e r  from  c e r t a in  common marked l i n g u i s t i c  d e f i c i e n c i e s ,  

w h i ls t  we know t h a t  th e  a u t i s t i c  c h i ld  h as  o th e r  symptoms. The odd 

m annerism s, in s i s t e n c e  on sam eness, s te r e o ty p y  and 'a s o c ia l*  b e h a v io u r  

o f  th e  a u t i s t i c  c h i ld  i s  n o t found i n  a p h a s ie s .  N e ith e r  i s  th e  

b iz a r r e  m ix tu re  o f  hypo- and h y p e r s e n s i t i v i t i e s ,  f r e q u e n t ly  found in  

a u t i s t i c  c h i ld r e n ,  o r  d e lay ed  e c h o la l i a  ( O m itz ,  1973 ). R u t te r  ( l 9 7 l ) ,  

i n  c o n t r a s t  to  C h u rc h i l l ,  b e l ie v e s  t h a t  th e  g roups do d i f f e r  i n  te rm s 

o f  g e s tu r e  and 'in n e r*  la n g u a g e , pronoun r e v e r s a l  and e c h o l a l i a ,  and 

* s o c ia l  * symptoms.

The ex trem e s e v e r i t y ,  and th e  s p e c i f i c i t y  o f  th e  language  

d e f i c i e n c i e s  found i n  a u t i s t i c  c h i ld r e n ,  have been  c l e a r ly  o u t l in e d  by 

B a r ta k , R u t te r  and Cox (1 9 7 5 ). Looking f o r  f a c t o r s  w hich a p p ea r 

n e c e s s a ry  f o r  ch ild h o o d  au tism  r a t h e r  th a n  sim p ly  b e in g  a s s o c ia te d  w ith  

i t  ( e . g . ,  r e t a r d a t i o n ) ,  th e y  compared a u t i s t i c  c h i ld r e n  o f  norm al non

v e rb a l  i n t e l l i g e n c e  w ith  a  g roup o f  c h i ld r e n  w ith  se v e re  d e f e c ts  in  

r e c e p t iv e  la n g u a g e . T h is  l a t t e r  group d is p la y  some ' a u t i s t i c  symptoms* 

and sh a re  w ith  them a  marked d e f ic ie n c y  i n  th e  u n d e rs ta n d in g  o f  

la n g u a g e . B eh av io u ra l a s se ssm en ts  were made in  th e  com para tive  s tu d y  

u s in g  th e  WISC, th e  M e r r i l l -P a lm e r ,  th e  R ey n e ll D evelopm ental Language 

s c a le ,  th e  Peabody P ic tu r e  V ocabulary  T e s t ,  a  b e h a v io u ra l c h e c k l i s t ,  

and th e  V ine land  S o c ia l M a tu r i ty  s c a l e .  A u t i s t i c  c h i ld r e n  w ere l e s s  

m atu re  on th e  V ineland  s c o re s  and showed more b e h a v io u ra l 'd i s t u r b 

ance* i n  te rm s o f  s te r e o ty p y ,  gaze  a v e r s io n ,  tem per ta n tru m s , and non

c o o p e ra tio n . On th e  c o g n i t iv e  assessm en t th e r e  w ere a l s o  c l e a r  d i f f 

e re n c e s  betw een th e  two ty p e s  o f  c h i ld .  V erb a l-p e rfo rm an ce  d i s t i n c t i o n s  

were g r e a t e r  w ith  a u t i s t i c  c h i ld r e n ,  and b o th  R ey n e ll and Peabody s c o re s  

showed t h a t  th e  l a t t e r  group s u f f e r e d  from g r e a t e r  com prehension 

d e f e c t s .  They u sed  l e s s  n o n -v e rb a l e x p re s s io n  th a n  th e  r e c e p t iv e  

lang u ag e  d is o rd e re d  c h i ld r e n ,  w ere more h y p e r s e n s i t iv e .
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and p roduced  more m e ta p h o r ic a l la n g u a g e , e c h o la l i a  and pronoun 

r e v e r s a l .  Thus where language  does d ev e lo p  i n  a u t i s t i c  c h i ld r e n ,  i t  

a p p e a rs  t h a t  i t  i s  n o t j u s t  d e la y e d , b u t a l s o  m arked ly  d e v ia n t a s  w e ll 

a s  b e in g  more se v e re  th a n  t h a t  seen  i n  r e c e p t iv e  lang u ag e  d is o rd e re d  

c h i ld r e n .  The a u th o rs  in  f a c t  n o te d  t h a t  in  b e h a v io u ra l te rm s , th e r e  

was even l e s s  o v e r la p  betw een th e  two g ro u p s .

Thus i t  ap p ea rs  t h a t  a u t i s t i c  c h i ld r e n  have g rav e  

d e f i c i e n c i e s  in  a lm o st a l l  a re a s  o f  lang u ag e  fu n c t io n in g  w hich d i f f e r 

e n t i a t e  them from  o th e r  c h i ld r e n  w ith  d e lay ed  speech  o r  even " d y sp h a s ia " . 

P erhaps th e  most h an d ic a p p in g  a s p e c t  i s  th e  g ro s s  im pairm ent in  com

p re h e n s io n , w hich c e r t a i n l y  e x p la in s  b e h a v io u rs  l i k e  e c h o la l i a  and p ro 

noun r e v e r s a l ,  and q u i te  p o s s ib ly  t h e i r  la c k  o f  u se  o f  g e s tu r e .

R u t te r  ( 1968) b e l ie v e s  t h a t  o th e r  b e h a v io u rs  such  a s  co m p u lsio n s , s t e r e o 

t y p i e s ,  and o b se s s io n s  may be seen  a s  m a la d a p tiv e  a t te m p ts  to  cope w ith  

th e  d e f e c ts  o f  la n g u a g e , a l th o u g h  i t  does n o t seem a l to g e th e r  c l e a r  why 

th e s e  p a r t i c u l a r  b e h a v io u rs  sh o u ld  d e v e lo p . However, t h i s  h y p o th e s is  

f a i l s  to  p r e d ic t  two s e t s  o f  symptoms f r e q u e n t ly  found in  a u t i s t i c  

c h i ld r e n .  Some symptoms ap p ea r in  v e ry  e a r ly  in fa n c y ,  t y p i c a l l y  

f a i l u r e  to  adop t a n t i c ip a to r y  p o s tu r e s ,  s m ile s ,  and h y p e r-  and hypo- 

s e n s i t i v i t i e s .  In  some c a s e s ,  one o r  more o f  th e s e  symptoms ap p e a r  i n  

th e  f i r s t  few weeks o f  l i f e ,  i f  one a c c e p ts  th e  a cc u racy  o f  a t  l e a s t  a  

s ig n i f i c a n t  number o f  r e t r o s p e c t iv e  r e p o r t s .  I t  i s  known t h a t  a lm ost 

from  b i r t h ,  i n f a n t s  can make in c r e a s in g ly  f in e  a u d i to ry  d is c r im in a t io n s  

(P r ie d la n d e r ,  1970)* W h ils t t h i s  may be seen  a s  th e  p r e c u r s o r  to  

lan g u ag e  com prehension , i t  seems u n l ik e ly  t h a t  a  f a i l u r e  to  l e a m  th e s e  

e a r l i e s t  d is c r im in a t io n s  can be c o n s id e re d  th e  b a s i s  o f  th e  f i r s t  

symptoms o f  ch ild h o o d  a u tis m . C o n g e n ita l ly  d e a f  c h i ld r e n ,  who p re s 

umably a re  a ls o  u n ab le  to  make th e s e  e a r ly  d is c r im in a t io n s ,  do n o t 

d ev e lo p  ch ild h o o d  a u tis m .
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A second s e t  o f  symptoms w hich ap p e a r  i n  a u t i s t i c  c h i ld r e n  

may he in c lu d e d  in  a  c a te g o ry  l a b e l l e d  'n e g a t iv is m * • S e v e ra l s tu d ie s  

have d em o n stra ted  e x p e r im e n ta lly  th e  e x is te n c e  o f  th e s e  b e h a v io u rs  in  

th e  r e p e r t o i r e s  o f  a  s ig n i f i c a n t  number o f  a u t i s t i c  c h i ld r e n  ( e . g . ,

Ney, 1967 ; W a llac e , 1 9 7 5 ). An a e t io lo g i c a l  h y p o th e s is  b ased  on a  

model o f  ch ild h o o d  a u tism  a s  a  c e n t r a l  d i s o r d e r  o f  la n g u a g e , would n o t 

p r e d i c t ,  and in d e ed  does n o t acco u n t f o r ,  an  a c t iv e  p ro c e s s  o f  non - 

co m p lian ce . Such a  model may p r e d ic t  f a i l u r e  a t  c e r t a in  ex p e rim e n ta l 

t a s k s ,  in a p p ro p r ia te  o r  random re s p o n s e s ,  o r  a  f a i l u r e  to  re sp o n d  a t  

a l l  to  l i n g u i s t i c  commands o r  language  b ased  t a s k s .  I t  i s  p o s s ib le  

t h a t  th e s e  co n se q u e n tly  d ev e lo p  in to  a c t iv e  r e s i s t a n c e .  However, t h i s  

model does n o t d i r e c t l y  p r e d ic t  an a c t iv e  r e s i s t a n c e  to  com pliance and 

m o t iv a t io n a l ly  b ased  f l u c tu a t io n s  in  l i n g u i s t i c  com petence. But Ney, 

P a lv e rsk y  and M arkely ( l9 7 l )»  in  a  com parison  o f  th e  e f f e c t iv e n e s s  o f  

o p e ra n t c o n d i t io n in g  and p la y  th e ra p y  tre a tm e n t re g im e s , p u b lish e d  

r e s u l t s  w hich su g g e s te d  t h a t  a t  l e a s t  some language  d e f e c ts  in  a u t i s t i c  

c h i ld r e n  may be o n ly  a p p a re n t ones r e s u l t i n g  from  a n ti-co m m u n ica tiv e  

b e h a v io u r . S im i la r ly ,  M o rriso n , M il le r  and M ejia  (1971 ) found t h a t  in  

re sp o n se  to  a d u l t  v e rb a l  r e q u e s t s ,  th e  s u b j e c t 's  perfo rm ance on a  s e r i e s  

o f  d is c r im in a t io n  ta s k s  r a p id ly  changed from  random to  b e t t e r  th a n  

chance when one o f  th e  o b je c ts  to  be d is c r im in a te d  was re p la c e d  by a  

p r e f e r r e d  o b je c t .  T h is  su g g e s ts  t h a t  f a i l u r e  to  d is c r im in a te  was n o t 

caused  by an i n a b i l i t y  to  u n d e rs ta n d  th e  r e q u e s t ,  b u t r a t h e r  by m otiv 

a t i o n a l  v a r ia b le s  co n ce rn in g  com pliance and r e s i s t a n c e  to  r e q u e s t s .  

Cowan, H o d d in o tt and W right (19&5) r e p o r te d  ev id en ce  o f  n e g a tiv is m , 

w ith  s u i t a b le  c o n tin g e n t rew ard  chang ing  perfo rm ance on a  number o f  

d is c r im in a t io n  t a s k s .  N egativ ism  does n o t th e r e f o r e  a p p ea r to  be 

s im p ly  a n o th e r  m a la d a p tiv e  re sp o n se  mode ad o p ted  by a u t i s t i c  c h i ld r e n  

when c o n fro n te d  w ith  t a s k s ,  p a r t i c u l a r l y  v e rb a l  o n es , beyond t h e i r  

gen u in e  a b i l i t y .  W allace (1975) p ro v id e d  f u r t h e r  d a ta  to  su p p o rt t h i s
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a s s e r t i o n  by showing t h a t  n e g a tiv ism  d id  n o t in c re a s e  w ith  in c re a s in g  

co m p lex ity  o f  v e rb a l  r e q u e s ts  r e q u i r in g  v e rb a l  r e s p o n s e s .

I t  may be concluded  th e r e f o r e  t h a t  lan g u ag e  d e f ic ie n c ie s  

i n  th e  a u t i s t i c  c h i ld  a re  fundam ental to  th e  d i f f i c u l t i e s  t h a t  th e  

environm ent p r e s e n ts  to  him , b u t i f  one c o n s id e rs  them in  r e l a t i o n  to  

a  s in g le  f a c t o r  a e t i o lo g i c a l  th e o ry ,  i t  does n o t ap p e a r to  be 

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

Autism  a s  a  M u ltip le  H andicap

Wing ( 1966 , 1969) su g g es ted  t h a t  a u t i s t i c  c h i ld r e n  s u f f e r  

from  m u l t ip le  d y s fu n c tio n s  in v o lv in g  la n g u a g e , p e r c e p tu a l ,  m o to r, and 

'b eh av io u r*  a b n o r m a l i t ie s .  Any c h i ld  s u f f e r in g  from  a  com bination  o f  

a p h a s ia ,  v i s u a l - p e r c e p tu a l  p ro b lem s, and an  i n a b i l i t y  to  u n d e rs ta n d  and 

u se  g e s tu r e ,  cou ld  be c o r r e c t ly  d iag n o sed  a s  a u t i s t i c .  Wing (1971) 

compared th e  b e h a v io u r  o f  a  group o f  a u t i s t i c  c h i ld r e n  in  t h e i r  f i r s t  

seven  y e a rs  w ith  c h i ld r e n  s u f f e r in g  from r e c e p t iv e  a p h a s ia ,  e x e c u tiv e  

a p h a s ia ,  and p a r t i a l  b l i n d /d e a f  c h i ld r e n  u s in g  p a r e n ta l  q u e s t io n n a ir e s .  

The l i n g u i s t i c  p roblem s o f  a u t i s t i c  c h i ld r e n  c lo s e ly  resem bled  th e  

f i r s t  two syndrom es, and v i s u a l - p e r c e p tu a l  problem s and d i f f i c u l t i e s  

w ith  n o n -v e rb a l com m unication, w ere v e ry  s im i la r  to  th e  l a t t e r  g ro u p . 

Wing ( 1969) su g g e s te d  th a t  th e  number and s e v e r i t y  o f  th e  d i f f e r e n t  

d e f e c ts  in  s o c ia l  b e h a v io u r  a re  r e l a t e d  to  th e  number o f  s e n s o ry , 

p e rc e p tu a l  o r  e x e c u tiv e  h an d icap s  found i n  com bination  i n  each  c h i ld .  

However, th e r e  a re  symptoms c h a r a c t e r i s t i c  o f  a u t i s t i c  c h i ld r e n  w hich 

do n o t ap p ea r in  th e  o th e r  h and icapped  c h i ld r e n  t h a t  Wing d e s c r ib e s .  

O m itz  ( 1973) p o in t s  o u t t h a t  in  n e i t h e r  a p h a s ia  o r  p a r t i a l l y  b l i n d /  

d e a f  c h i ld r e n  a re  th e r e  th e  b i z a r r e  h y p e r-  and h y p o s e n s i t i v i t i e s  t h a t  

a r e  found in  a u t i s t i c  c h i ld r e n .  P erhaps th e  symptom t h a t  ap p ea rs  most 

un iq u e  to  a u t i s t i c  c h i ld r e n  i s  t h e i r  a p p a re n t f a i l u r e  to  u se  any mode
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o f  com m unication and t h e i r  a s o c ia l  n a t u r e .  C e r ta in ly  th e  p a r t i a l l y  

b l i n d /d e a f  show a c t iv e  i n t e r e s t s  in  t h e i r  env ironm ent and l e a m  o th e r  

ch an n e ls  o f  com m unication th a n  v i a  t h e i r  im p a ired  fu n c t io n .  E xecu t

iv e  a p h a s ie s  u se  n o n -v e rb a l g e s tu r e  and com m unication, and even th e  

r e c e p t iv e  a p h a s ie  c h i ld r e n  u se  such  com m unication f a r  more th a n  

a u t i s t i c  c h i ld r e n  (B a r ta k , R u t te r  and Cox, 19 7 5 ). A ll th r e e  g roups 

te n d  to  be more s o c i a l l y  m ature and re s p o n s iv e  th a n  a u t i s t i c  c h i ld r e n .

P erhaps th e  s t r e n g th  o f  W ing 's  argum ent l i e s  in  th e  d i f f i c 

u l t i e s  i n  u p h o ld in g  a  u n i t a r y  im pairm ent h y p o th e s is .  Thus Wing and 

Wing ( 1971) p o in t  ou t t h a t  a  c e n t r a l  lan g u ag e  d i s o r d e r  canno t e x p la in  

th e  d i f f i c u l t y  in  co p in g  w ith  s k i l l e d  movement, p o s tu r a l  p ro b lem s, 

and im m ature p h y s ic a l  developm ent. P u z z lin g  a n o m a lie s , seen  in  

a p p a re n t o u ts ta n d in g  a b i l i t i e s  ( t y p i c a l l y  i n  m a th em a tic s , m usic o r  

memory), y e t  c h ro n ic  l i n g u i s t i c  im p airm en t, do a p p a re n t ly  e x i s t .  

S im i la r ly ,  th e  memory f o r  e x a c t lo c a t io n  o f  o b je c ts  i n  a  room o r  

v e rb a tim  r e c o l l e c t i o n  o f  T .V . com m ercia ls , seem odd in  c o n t r a s t  to  th e  

p e rc e p tu a l  d i f f i c u l t i e s  e x te n s iv e ly  r e p o r te d  ( e . g . ,  H erm elin  and 

O 'C onnor, 1970; B ryson , 19 7 0 ). I t  i s  t r u e  t h a t  i n  syndromes l i k e  

" a p h a s ia "  s e v e ra l  ' a u t i s t i c  e le m e n ts ' a p p e a r .  A lso , many o f  th e  im

p a irm e n ts  found in  a u t i s t i c  c h i ld r e n  can o f te n  v a ry  a p p a re n tly  in depend 

e n t ly  o f  o th e rs  in  s e v e r i t y .  Thus c h i ld  A may be v e ry  p o o r a t  

a u d i to ry  p e rc e p tu a l  problem s b u t be v e ry  s k i l f u l  a t  f in e  m otor c o n t r o l ,  

y e t  c h i ld  B d is p la y s  th e  c o n v e rse .

But h av in g  s a id  t h i s ,  i t  i s  d i f f i c u l t  to  a p p ra is e  th e  W ings' 

th e o ry  a s  a n y th in g  o th e r  th a n  d e s c r ip t i v e ,  r a t h e r  th a n  an e x p la n a to ry  

h y p o th e s is .  They have a p p a re n tly  g rouped  symptoms to g e th e r ,  assumed 

th a t  no s in g le  mechanism o r  im pairm ent i s  common, and th u s  concluded  

t h a t  th e  a u t i s t i c  c h i ld  i s  m u l t ip ly  h an d icap p ed . He i s  c o n s id e re d  th e  

end r e s u l t  o f  ad d in g  to g e th e r  th e  im pairm en ts  o f  a p h a s ie s  and th e  p a r t -
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i a l l y  b l i n d /d e a f .  No p r e d ic t io n  o r  p ro v is io n  i s  made f o r  th e  

p o s s i b i l i t y  o f  i n t e r a c t i o n  among th e  im p a irm en ts . Such an a d d i t iv e  

model i s  n o t  co n co rd an t w ith  o u r in c r e a s in g  aw areness o f  th e  i n t e r a c t 

iv e  n a tu re  o f  b e h a v io u r  problem s in  hand icapped  c h i ld r e n  (C h ess , I 969 ; 

W illia m s , I 968) .  I t  would seem q u i te  p o s s ib le  f o r  a  m u l t ip l i c a t iv e  

i n t e r a c t i o n  to  y i e ld  c h a r a c t e r i s t i c s  t h a t  a re  q u i te  d i f f e r e n t  from  th e  

sum o f  th e  in d iv id u a l  com ponents th e m se lv e s .

W h ils t th e  Wings* fo rm u la tio n  may be seen  to  acco u n t f o r  

v a r i a t i o n  i n  th e  c l i n i c a l  p ic tu r e  amongst a u t i s t i c  c h i ld r e n  s in c e  each  

d y s fu n c tio n  co u ld  o c c u r in  v a ry in g  d e g re e s  o f  s e v e r i t y  (W ing, 1971)» 
i t  may be s im p ly  d e s c r ib in g  d ia g n o s t ic  v a r ia n c e  o r  th e  o v e r la p  i n  

sym ptom atology w ith  c e r t a in  o th e r  ch ild h o o d  d i s o r d e r s .  I t  i s  d i f f i c u l t  

to  e n v isag e  t h i s  h y p o th e s is  a s  in c r e a s in g  o u r u n d e rs ta n d in g  o f  th e  u n d er

ly in g  a e t io lo g y  o f  th e  c o n d i t io n  even i f  i t  were a c c e p ta b le .  The 

c o n t r a d ic to r y  ev id en ce  n o te d  does n o t make i t  s o .

P e rc e p tu a l  D e f ic ie n c ie s  and C hildhood A utism

T here now e x i s t s  a  c o n s id e ra b le  body o f  e x p e rim e n ta l ev id en ce  

t h a t  a u t i s t i c  c h i ld r e n  s u f f e r  from  m arked, and c h a r a c t e r i s t i c ,  d e f i c 

i e n c ie s  i n  a re a s  o f  p e rc e p tu a l  f u n c t io n in g .  The e x a c t o r ig in  o f  th e s e  

m a lfu n c tio n s  i s  unknown, a lth o u g h  i t  i s  g e n e r a l ly  c o n s id e re d  to  be o f  a  

b io lo g ic a l  o r ig in  and n e u r o lo g ic a l ly  b a se d .

D i f f i c u l t i e s  in  c ro ss-m o d a l co d in g  have been  o b serv ed  in  

many in d e p en d an t s tu d ie s  w ith  a u t i s t i c  c h i ld r e n  and a  v a r i e ty  o f  

c o n t r o l s ,  and th e s e  have c l e a r  im p l ic a t io n s  f o r  th e  d e v ia n t b e h a v io u rs  

seen  i n  th e s e  c h i ld r e n .  T h is  d e f ic ie n c y  was f i r s t  n o te d  i n  psycho

m e tr ic  s tu d ie s  (T ubbs, I966; W hittam , Simon and M i t t l e r ,  19&5).
More r e c e n t ly ,  c ro ss-m o d al cod ing  d e f i c i t s  have been  r e p o r te d  i n  th e
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f a i l u r e  o f  a u t i s t i c  c h i ld r e n  to  im i ta te  body movements s u c c e s s f u l ly  

( C h u r c h i l l ,  I 969 ; H ing ten  and C h u rc h i l l ,  1 9 7 1 ). Such b e h a v io u r 

r e q u i r e s  s h o r t- te rm  v i s u a l  memory and t r a n s f e r  to  th e  m otor sy stem . 

DeK^yer e t  a l . , (1971 , 1 9 7 ^ ) found th a t  a u t i s t i c  c h i ld r e n  can 

sp o n ta n e o u s ly  u se  o b je c ts  (d e m o n s tra tin g  an  i n t a c t  m otor sy s te m ), can 

im i ta te  m o to r -o b je c t b e h a v io u rs  (w here th e r e  i s  h e lp  from a  v i s u a l  

r e f e r e n c e  p o i n t ) ,  b u t have g rav e  d i f f i c u l t y  im i ta t in g  pu re  body move

m ents (w here th e r e  a r e  no memory o r  im m ediate v i s u a l  c u e s ) .  Thus 

th e y  conclude  th a t  th e r e  i s  a  d e f ic ie n c y  i n  m o to r -v is u a l  a s s o c ia t io n .  

S im ila r  perfo rm ance i s  found in  p a t i e n t s  w ith  ideom oto r a p ra x ia  

( M i t t l e r ,  1970). H erm elin  and 0 * Connor (1970) r e p o r te d  t h a t  a u t i s t i c  

c h i ld r e n  a re  h e lp e d  l e s s  by th e  a d d i t io n  o f  v i s u a l  cues i n  a  m otor 

perfo rm ance ta s k  th a n  e i t h e r  norm al o r  r e ta r d e d  c o n t r o l s .  Bryson 

( 1972) c a r r i e d  ou t a  s e r i e s  o f  m atch ing  ta s k s  u n d er s im u ltan e o u s  and 

d e la y e d  p r e s e n ta t io n  c o n d i t io n s .  F or b o th  c o n d i t io n s  a u t i s t i c  

c h i ld r e n  showed s e r io u s  a u d i to r y - v is u a l  a s s o c ia t io n  d e f e c t s .

T here have been  s e v e r a l  s tu d ie s  w hich have y ie ld e d  d a ta  

s u g g e s tin g  d e f ic ie n c i e s  in  th e  v i s u a l  memory o f  a u t i s t i c  c h i ld r e n  

(S c h o p le r ,  I 966 ; F r i t h  and H erm elin , 1969; B ryson , 19 7 2 ).

DeMyer e t  a l . $ (1972) rem arked th a t  to g e th e r  w ith  c ro ss-m o d a l co d ing  

d e f i c i t s ,  t h i s  may e x p la in  th e  a s o c ia l  n a tu re  o f  th e  a u t i s t i c  c h i ld  

and many o f  h i s  * s o c ia l  * symptoms. Thus n o n -v e rb a l com m unication in  

e a r ly  in f a n c y ,  such  a s  th e  s m ile ,  wave, o r  a n t i c ip a to r y  g e s tu r e ,  i s  

n o t l e a m t  becau se  o f  th e  f a i l u r e  to  remember v i s u a l l y  h i s  own o r  

o th e r s '  m otor a c t io n s  to g e th e r  w ith  th e  i n a b i l i t y  to  t r a n s f e r  in fo rm 

a t io n  from  th e  v i s u a l  to  th e  m otor sy stem . F a i lu r e s  i n  a c q u i r in g  

seco n d ary  r e in f o r c e r s  and in  im i ta t io n  a re  added to  d e f i c i e n c i e s  in  

a u d i to r y  p ro c e s s in g .  T h is  may e x p la in  why th e  a u t i s t i c  c h i ld  does 

n o t d evelop  's o c ia l*  b e h a v io u r , and can f r e q u e n t ly  o n ly  ap p e a r to
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■understand th o se  th in g s  t h a t  have r e g u la r  r e p e t i t i v e  p a t t e r n s ,  such  a s  

t e l e v i s i o n  com m ercials and lo c a t io n a l ly  perm anent o b je c t s .

H erm elin  and O 'Connor (1970) sum m arise s e v e ra l  ex p erim en ts  

w hich make a  s i g n i f i c a n t  c o n t r ib u t io n  to  o u r u n d e rs ta n d in g  o f  th e  

p e rc e p tu a l  d e f i c i t s  in  a u t i s t i c  c h i ld r e n .  S ensory  dominance t e s t s  

su g g e s te d  t h a t  v i s u a l  s t im u l i  a re  dom inant ov er a u d i to r y  s t im u l i  f o r  

b o th  no rm als  and a u t i s t i c  c h i ld r e n  i n  ch o ice  t a s k s ,  b u t i n  c o n t r a s t  to  

c o n t ro l s  i t  ap p ea rs  t h a t  to u c h  dom inates sound f o r  a u t i s t i c  s u b je c t s .  

F r i t h  and H erm elin ( I 969) r e p o r t  t h a t  a u t i s t i c  c h i ld r e n  make l e s s  

e f f i c i e n t  u se  o f  v i s u a l  cues and more o f  m otor feed b ack  compared w ith  

c o n t r o l s ,  and t h i s  i s  co n co rd an t w ith  r e p o r t s  t h a t  a u t i s t i c  c h i ld r e n  

p r e f e r  th e  u se  o f  p rox im al r a t h e r  th a n  d i s t a l  r e c e p to r s  (G o ld fa rb ,

1964 ; S c h o p le r , I 963) .  H erm elin  and O 'Connor n o te  t h a t  v i s io n  may 

a id  perfo rm ance on many m otor ta s k s  by some 'p la n n in g ' p ro c e s s  o r  

a n t i c ip a to r y  s e t ,  w hich a u t i s t i c  c h i ld r e n  f a i l  t o  u s e .  They conducted  

a  p ic tu r e  s e r i e s  co m p le tio n  ta s k  w ith  v a ry in g  d e g re e s  o f  m otor and 

v i s u a l  cues f o r  a u t i s t i c  c h i ld r e n ,  and found t h a t  ' h ig h e r  p e rc e p tu a l  

a b i l i t y '  s u b je c ts  d id  u se  p red o m in an tly  v i s u a l  s t r a t e g i e s  b u t 'lo w e r  

p e r c e p tu a l  a b i l i t y '  s u b je c t  d id  n o t ( p e rc e p tu a l  a b i l i t y  was sc o re d  from 

ta s k s  ad ap ted  from th e  F r o s t ig  t e s t ) .  They concluded  t h a t  w ith  

in c r e a s in g  developm ent, th e  perfo rm ance and s t r a t e g i e s  o f  a u t i s t i c  

c h i ld r e n  become more l i k e  t h a t  o f  n o rm a ls , b u t more r e ta r d e d  a u t i s t i c  

c h i ld r e n  a re  a p p a re n t ly  u n ab le  to  i n t e g r a t e  cues from d i f f e r e n t  

m o d a l i t ie s .

D i f f e r e n t i a l  perfo rm ance betw een a u t i s t i c  c h i ld r e n  was a ls o  

r e p o r te d  by H erm elin  and O 'Connor i n  d is c r im in a t io n  le a r n in g  ex p er

im e n ts , when s u b je c t s  were s p l i t  i n t o  th o se  d is p la y in g  some spoken 

(a lth o u g h  d e v ia n t)  lan g u ag e  and th o s e  who were e f f e c t i v e l y  mute (non

v e rb a l  g ro u p ) .  The l a t t e r  subgroup perfo rm ed  a t  chance l e v e l  th ro u g h -
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o u t d is c r im in a t io n  le a r n in g  on b r ig h tn e s s ,  s i z e ,  shape and d i r e c t io n  

d im en s io n s , b u t 'v e rb a l*  a u t i s t s  found shape and d i r e c t i o n  more 

d i f f i c u l t  th a n  s iz e  and b r ig h tn e s s  (H erm elin  and O 'C onnor, 1965 ).

D ata on v i s u a l  in s p e c t io n  tim es  f o r  p a i r s  o f  s t im u l i  v a ry in g  i n  id e n t 

i t y ,  s i z e ,  b r ig h tn e s s ,  c o lo u r ,  com p lex ity  and 'm e a n in g fu ln e s s ' how ever, 

su g g e s te d  t h a t  d e s p i t e  s h o r t  in s p e c t io n  t im e s ,  th e  r e l a t i v e  d i s t r i b 

u t io n  o f  f i x a t i o n  f o r  each  d im ension  was th e  same f o r  a u t i s t i c  and 

c o n t ro l  s u b je c ts  (O 'C onnor and H erm elin , 1967a ) ,  T h is  may su g g e s t a  

d i f f e r e n c e  in  d is c r im in a to ry  c a p a c i ty  i n  c o n t r a s t  to  d is c r im in a to ry  

le a r n in g  seen  i n  th e  p re v io u s  s tu d y . N e v e r th e le s s ,  f u r t h e r  ex p e r

im en ts  on i d e n t i t y ,  d i r e c t i o n ,  and p o s i t io n  d i s c r im in a t io n s ,  a l s o  

y ie ld e d  d i f f e r e n c e s  betw een v e rb a l  and n o n -v e rb a l a u t i s t s .  These 

d i f f e r e n c e s  may be im p o rta n t i n  a llo w in g  u s  to  s tu d y  im pairm en ts  

p o s s ib ly  n o t d i r e c t l y  r e l a t e d  to  v e rb a l  d e f i c i t s ,  and a  d y s fu n c tio n  

fundam ental to  au tism  r a t h e r  th a n  a s s o c ia te d  w ith  i t .

H erm elin  and O 'Connor su g g e s t t h a t  lan g u ag e  d e f e c ts  may be 

sim ply  a  r e f l e c t i o n  o f  a  more g e n e ra l cod in g  o r  p e rc e p tu a l  im pairm en t, 

r a t h e r  th a n  th e  b a s ic  cause  o f  th e  i n a b i l i t y  to  s t r u c t u r e  th e  e n v iro n 

m en t. Thus th e y  t e s t e d  n o n -v e rb a l o p e ra t io n s  w hich p a r a l l e l l  th e  ty p e  

o f  fu n c t io n s  t h a t  a re  found to  be im p a ired  i n  a n a ly s i s  o f  l i n g u i s t i c  

d e f e c ts  ( e . g . ,  Tubbs, I 966) .  These in c lu d e d  s é r i a t i o n ,  c ro ss-m o d al 

co d in g , imme d ia te  memory, and cue-m atch in g  t e s t s  (O 'Connor and H erm elin , 

1965 ) .  N on-verba l a u t i s t i c  c h i ld r e n  responded  a t  chance l e v e l  

th ro u g h o u t a l l  t e s t s ,  b u t v e rb a l  a u t i s t s  o n ly  responded  t h i s  way on 

th e  s é r i a t i o n  and c ro ss-m o d al cod ing  ta s k s  and were com parable to  

norm al s u b je c t s  on th e  memory and cue-m atch in g  t e s t s .  As n o te d  

e a r l i e r ,  s e v e ra l  s tu d ie s  r e p o r t  s im i la r  c ro ss-m o d al d e f ic ie n c i e s  in  

a u t i s t i c  c h i ld r e n  on a  number o f  a s s o c ia t io n  ta s k s  (B ryson , 1972;

DeMyer e t  a l . ,  1971, 197&i). H erm elin  and O 'Connor th e n  t e s t e d
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a u t i s t i c  s u b je c ts  on a  u n id i r e c t i o n a l  s é r i a t i o n  ta s k  n o t r e q u i r in g  

th e  concep t o f  r e v e r s i b i l i t y ,  u s in g  a  s e r i e s  o f  p ic tu r e  c a rd s  and 

v a ry in g  th e  r e l a t i o n s h ip  betw een them from  random to  a  m ean ing fu l 

sequence (O 'Connor and H erm elin , 1967b ) .  A u t is t s  made more e r r o r s  

th a n  norm al c o n t r o l s ,b u t  n e v e r th e le s s  th e y  cou ld  o rd e r  t h i s  s e r i e s  

th e re b y  u s in g  m ean ing fu l o rd e r  a s  an a id  to  r e c a l l ,  and ap p ea red  to  be 

a b le  t o  p ro c e s s  v i s u a l ly  p re s e n te d  sem an tic  se q u e n c e s . They th e n  

c a r r i e d  ou t ex p erim en ts  to  see  w h eth er such  o rd e r in g  was i n  any way 

com parable w ith  th e  o rd e r in g  o f  words i n  th e  c o n s tr u c t io n  o f  s e n te n c e s .  

U sing  s e le c te d  m o n o sy llab ic  words from  a  v o c a b u la ry  l i s t  f o r  subno rm als, 

s ix te e n  4“Word s e n te n c e s  w ere c o n s tru c te d  v a ry in g  i n  freq u en cy  o f  

o cc u rre n c e  to g e th e r  and in  m eaning . R e s u lts  su g g e s te d  t h a t  f o r  sub

norm al c o n t r o l s ,  words m atched f o r  freq u en cy  o f  p r e s e n ta t io n  w ere 

e a s i e r  to  r e c a l l  th a n  when in  random o r d e r .  F o r a u t i s t i c  s u b je c ts  

t h i s  d i f f e r e n c e  was much l e s s  p ronounced , and th e  a u th o rs  concluded  

th a t  p e rh ap s  f a i l u r e  to  r e c a l l  w ords was due to  th e  la c k  o f  a b i l i t y  to  

p r e d ic t  th e  item s  on th e  b a s i s  o f  p re v io u s  knowledge o f  th e  n a tu re  in  

w hich th e y  a re  o rg a n is e d . A f u r t h e r  experim en t in  w hich words were 

a rra n g e d  in  m ean ing fu l and in  random o r d e r ,  r e v e a le d  t h a t  rece n cy  was 

a  v e ry  im p o rta n t f a c t o r  f o r  a u t i s t i c  c h i ld r e n  compared w ith  c o n t r o l s .  

H erm elin  and O 'Connor th e n  in v e s t ig a te d  w hether n o t o n ly  g ram m atica l 

s t r u c t u r e ,  b u t a ls o  sem an tic  a p p r e c ia t io n ,  i s  im p a ired  i n  a u t i s t s .

U sing word s t r i n g s  ex ceed in g  th e  im m ediate memory sp an , i t  was found 

t h a t  re c o d in g  o f  s e m a n tic a l ly  r e l a t e d  ite m s  in to  t h e i r  r e l a t e d  

' c l u s t e r s '  upon r e c a l l ,  appea red  s i g n i f i c a n t l y  more o f te n  f o r  c o n t r o l s .  

T h is  s u g g e s ts  t h a t  a u t i s t i c  c h i ld r e n  la c k  th e  a b i l i t y  to  a s s o c ia t e  

words s e m a n t ic a l ly ,  t h e i r  r e c a l l  depend ing  on a c o u s t ic  and p h o n e tic  

a s p e c ts  o f  sp eech . V arying  s t r e s s  and m e a n in g fu ln e ss , su b seq u en t work 

su g g e s te d  t h a t  h ig h e r  memory span  a u t i s t s  d id  u se  grammar, b u t o n ly  to
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a  v e ry  l im i te d  e x t e n t .  S tr e s s e d  words w ere r e c a l l e d  b e t t e r  th a n  un

s t r e s s e d  w ords, b u t th e  n a tu re  o f  th e  words ap p ea red  i r r e l e v a n t .

T h is  su p p o r ts  th e  n o t io n  o f  an *echo-box* memory sy stem .

A f i n a l  a s p e c t  o f  p e rc e p tu a l  d e f i c i t s  in  a u t i s t i c  c h i ld r e n  

a ro s e  from  o p e ran t programmes i n  w hich w ide in d iv id u a l  d i f f e r e n c e s  were 

n o te d  i n  th e  a c q u i s i t i o n  o f  s e v e ra l  d is c r im in a t io n s .  I t  was a l s o  n o te d  

t h a t  a u t i s t i c  c h i ld r e n  on o p e ra n t programmes f r e q u e n t ly  showed r a p id  

im provement in  some a r e a s  and slow , m inim al g a in s  in  o th e rs  f o r  no 

a p p a re n t re a s o n . In  a d d i t io n  to  th e  m ix tu re  o f  h y p e r-  and hypo- 

s e n s i t i v i t i e s  f r e q u e n t ly  r e p o r te d ,  t h i s  in c o n s is te n c y  and v a r i a b i l i t y  

was r e l a t e d  to  an a t t e n t i o n a l  h y p o th e s is  (Lovaas e t  a l . . 1971 ).

Lovaas found th a t  when c o n fro n te d  w ith  a  complex s t im u lu s ,  a u t i s t i c  

c h i ld r e n  s e l e c t i v e ly  resp o n d ed  to  o n ly  one elem en t i n  th e  com plex cu e . 

Thus in  d is c r im in a t io n  le a r n in g  t a s k s ,  o n ly  one d im ension  i s  a t te n d e d  

t o .  They s p e c u la te d  t h a t  such  a  p ro c e s s  o f  's t im u lu s  o v e r s e l e c t i v i t y '  

may r e t a r d  th e  a c q u i s i t i o n  o f  many b e h a v io u rs ,  p a r t i c u l a r l y  language  

and in te r p e r s o n a l  and i n t e l l e c t u a l  b e h a v io u rs .  F u r th e r  ev id en ce  f o r  

an i n a b i l i t y  to  u t i l i s e  s im u ltan e o u s  s t im u l i  comes from  a  s tu d y  i n  w hich 

a u t i s t i c  s u b je c t s  w ere ta u g h t to  re sp o n d  to  a  s im p le  2-com ponent cu e . 

When l a t e r  th e y  w ere p re s e n te d  w ith  th e  cues in d i v id u a l ly ,  th e y  s t i l l  

o n ly  responded  to  one component (Lovaas and Schreibm an, 1971).

Lovaas b e l ie v e s  t h a t  a u t i s t i c  c h i ld r e n  do n o t show a  p r e f e r 

ence f o r  any one m o d a lity , o r  an  im pairm ent i n  any one m o d a lity .

B a th e r  th e  problem  i s  one o f  an o v e r s e le c t io n  o f  m o d a l i t ie s  (S te v e n s -  

Long and L ovaas, 1974 ). He n o te s  t h a t  such  an o v e r s e l e c t i v i t y  would 

s e r io u s ly  impede th e  le a r n in g  o f  c o n tig u o u s  o r  n e a r  c o n tig u o u s  s t im u l i ,  

w hich i s  fundam ental in  l e a r n in g .  Such a  d e f e c t  h as  o f  co u rse  

im p l ic a t io n s  f o r  th e  way a u t i s t i c  c h i ld r e n  sh o u ld  be ta u g h t .  Koegal 

and Schreibm an ( l9 7 4 )  p re s e n t  d a ta  t h a t  su g g e s ts  we m ust p ro v id e  i n t r a -
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s tim u lu s  prom pts ( e . g . ,  em phasis o f  th e  c r i t i c a l  component o f  th e  

d is c r im in a t io n )  r a t h e r  th a n  th e  more ty p i c a l  e x t r a - s t im u lu s  prom pts 

( a d d i t io n a l  c u e s ) ,  in  th e  l i g h t  o f  o v e r s e l e c t i v i t y ,  f o r  language  and 

e d u c a tio n a l  l e a r n in g  program m es.

K o v attan a  and Kraemer (1974) a l s o  found ev id en ce  f o r  a  

p ro c e s s  o f  s tim u lu s  o v e r s e l e c t i v i t y  i n  a u t i s t i c  c h i ld r e n ,  u s in g  c o lo u r ,  

s iz e  and shape d i s c r im in a t io n s .  They a ls o  n o te d  t h a t  i t  a p p l ie d  o n ly  

to  n o n -v e rb a l a u t i s t i c  c h i ld r e n ,  f o r  v e rb a l  a u t i s t s  used  a l l  th r e e  

c u e s . The l a t t e r  subgroup perfo rm ed  b e t t e r  th a n  subnorm als c o n tro l  

s u b je c t s ,  and th u s  i t  a p p e a rs  t h a t  b o th  m en ta l age and language d e v e l

opment a r e  im p o rta n t v a r ia b le s  in  p r e d ic t in g  b e h a v io u r  on th e s e  t a s k s .

To sum m arise, a  l a r g e  body o f  ev id en ce  now su g g e s ts  t h a t  

a u t i s t i c  c h i ld r e n  have marked p e rc e p tu a l  d e f i c i t s .  C ross-m odal cod ing  

d e f ic ie n c i e s  have been  r e p o r te d  i n  many s tu d i e s .  H erm elin  and 

O 'Connor have docum ented an  e x te n s iv e  and im p re ss iv e  s e r i e s  o f  ex p e r

im e n ts . They conclude t h a t  v e ry  s h o r t  in s p e c t io n  t im e s , th e  u se  o f  

m otor cues in  p re fe re n c e  to  v i s u a l  o n es , and th e  i n a b i l i t y  to  o rg a n is e  

r e v e r s ib l e  se q u e n c e s , in d i c a te s  a  d e f e c t  i n  th e  c a p a c ity  to  c l a s s i f y  

and i n t e r p r e t  v i s u a l  m a te r i a l .  T h is  p a t t e r n  i s  m atched i n  th e  a u d i to ry  

c h a n n e l, w ith  d e f e c ts  in  sem an tic  and s y n ta c t i c  a s p e c ts  o f  la n g u a g e . 

These p e rc e p tu a l  d e f e c ts  r e s u l t  i n  an i n a b i l i t y  to  a p p re c ia te  m eaning

fu ln e s s  and o rd e r  i n  th e  se n so ry  in p u t  a s  a  w hole . Lovaas and h i s  

c o l le a g u e s  r e p o r t  a  p ro c e s s  o f  s tim u lu s  o v e r s e l e c t i v i t y  i n  a t  l e a s t  

th e  v i s u a l  c h a n n e l, w hich c l e a r l y  h as  a  p ro found  i n h i b i t i n g  e f f e c t  

upon th e  norm al p ro c e s s  o f  l e a r n in g .

The d i f f e r e n t i a l  perfo rm ance o f  v e rb a l  and n o n -v e rb a l 

a u t i s t i c  c h i ld r e n  would a p p ea r to  im ply  one o f  th r e e  t h in g s :  T here

may be h e te ro g en eo u s  e x p e rim e n ta l sam ples u n d er s tu d y , such  th a t  on ly  

th e  ' n o n -v e rb a l ' a u t i s t s  c o n s t i tu te  a c c e p ta b le  c a se s  o f  ch ild h o o d



81 .

a u tis m . T h is  ap p e a rs  m ost u n l ik e ly ,  i n  v iew  o f  th e  d ia g n o s t ic  c r i t e r i a  

u sed  by H erm elin  and O 'C onnor. I t  i s  a l s o  p o s s ib le  t h a t  i n  v e rb a l  

a u t i s t s  we a re  o b se rv in g  what i s  fundam ental to  c h ild h o o d  a u tism  i t 

s e l f ,  w hereas w ith  n o n -v e rb a l a u t i s t i c  c h i ld r e n ,  a s s o c ia t iv e  a d d i t io n a l  

l i n g u i s t i c  d e f i c i t s  add to  th e  p e rc e p tu a l  d e f i c i e n c i e s  m easured .

F in a l ly ,  one may view  th e  v e rb a l /n o n -v e rb a l  d i f f e r e n c e  i n  te rm s o f  a  

g r a d a t io n  o f  a u t i s t i c  b e h a v io u r , th u s  d e g re e s  o f  ch ild h o o d  a u tism  e x i s t .  

The l a t t e r  assum ption  makes r e s e a r c h  in to  th e  minimum n e c e s s a ry  dys

fu n c t io n s  f o r  ch ild h o o d  au tism  a  d i f f i c u l t  t a s k .

A utism  as  a  C o g n itiv e  D iso rd e r

F r i t h  ( 1968 , 1970a, 1970b) ex ten d ed  th e  app roach  o f  H erm elin  

and O 'Connor by s tu d y in g  g e n e ra l  c o g n i t iv e  f u n c t io n in g  u s in g  p a t t e r n  

p e rc e p tio n  m e asu re s . As M il le r  (l9& 7) p o in te d  o u t ,  v i r t u a l l y  a l l  

c o g n i t iv e  phenomena in v o lv e  p a t t e r n  p e r c e p t io n ,  s in c e  th e  r e d u c t io n  o f  

th e  se n so ry  in p u t by c a te g o r is in g  i s  th e  o n ly  way o f  d e a l in g  w ith  huge 

in p u t s .  F r i t h  c a r r i e d  o u t a  s e r i e s  o f  im m ediate r e c a l l  ta s k s  u s in g  

b in a ry  sequences a s  th e  s tim u lu s  in p u t .  Such sequences a r e  ex tre m e ly  

u s e f u l  b ecau se  th e y  can be g e n e r a l i s e d ,  a r e  a b s t r a c t ,  y e t  can be o rgan

i s e d  in t o  d e f i n i t e  p a t t e r n s  and can be p re s e n te d  in  many m o d a l i t i e s .  

U sing sequences o f  s u f f i c i e n t  le n g th  a s  to  exceed  th e  im m ediate memory 

span  th e re b y  e n fo rc in g  'c o d in g ' f o r  c o r r e c t  r e c a l l ,  norm al s u b je c t s  

r e f l e c t e d  th e  dom inant s t r u c t u r e  o f  th e  p re s e n te d  s e r i e s  ( in p u t )  upon 

r e c a l l i n g  sequences o f  v e rb a l  and v i s u a l  s t i m u l i .  These s u b je c t s  

e x a g g e ra te d  th e  dom inant f e a tu r e s  o f  th e  p a t t e r n s  in  r e c a l l  ( o u tp u t ) ,  

and le a r n in g  e r r o r s  cou ld  be p r e d ic te d  on th e  b a s i s  o f  th e  dom inant 

f e a tu r e  o f  th e  p a t t e r n .  A u t i s t i c  c h i ld r e n  how ever, d id  n o t f e a tu r e  

e x t r a c t  in  t h i s  m anner, b u t im posed t h e i r  own s im p le  s te re o ty p e d
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p a t t e r n s  on th e  r e c a l l  m easures ( e . g . ,  s t r i c t  a l t e r n a t i o n  o r  

p e r s e v e r a t io n ) .  E r ro r s  co u ld  n o t be p r e d ic te d  on th e  b a s i s  o f  th e  

in p u t seq u en ce , b u t r a t h e r  upon th e  a u t i s t i c  c h i l d 's  own i n t e r n a l  

' r u l e s '  r e g a r d le s s  o f  th e  s t r u c t u r e  o f  th e  in p u t p a t t e r n .

In  an experim en t on th e  sp on taneous p ro d u c tio n  o f  seq u en ces , 

s u b je c t s  were f i r s t  r e q u ir e d  to  p r e d ic t  each  su c c e s s iv e  c o lo u r  in  a  

random sequence o f  re d  and b la c k  c a r d s ,  and seco n d ly  to  s e t  ou t a  row 

o f  c o u n te rs  u s in g  two c o lo u r s .  O lder norm al c h i ld r e n  v e ry  a c c u ra te ly  

' p r o b a b i l i t y  m atched ' i n  th e  f i r s t  t a s k ,  w h ile  younger s u b je c t s  d id  

n o t .  A u t i s t i c  c h i ld r e n  im posed t h e i r  own s im p le  r u l e s  in  th e  sequences 

th e y  p ro d u ced . In  th e  second t a s k ,  w h i ls t  norm al c h i ld r e n  im posed a  

non-random  s t r u c tu r e  i n  t h e i r  r e s p o n s e s ,  th e  a u t i s t i c  s u b je c ts  

p roduced  much s h o r t e r ,  s te re o ty p e d  p a t t e r n s .  Thus u n d er c o n d it io n s  o f  

u n s tru c tu re d  in p u t ,  th e r e  was a  s t ro n g  ten d en cy  f o r  p a t t e r n  im p o s itio n  

in  b o th  g ro u p s , a lth o u g h  f o r  th e  a u t i s t i c  c h i ld  th e  r i g i d i t y  o f  im pos

i t i o n  and s im p l ic i ty  o f  th e  p a t t e r n  was p a r t i c u l a r l y  m arked.

I t  ap p ea rs  th e r e f o r e  a s  i f  th e  a u t i s t i c  c h i ld  t r e a t s  

s t r u c t u r e d ,  p a t te rn e d  in p u t  a s  i f  i t  were random . He a p p e a rs  to  be 

la c k in g  i n  th e  c a p a c i ty  f o r  f e a tu r e  e x t r a c t io n  from  o rd e re d  in p u t ,  

w ith  s t r u c tu r e d  sequences b e in g  t r e a t e d  in  th e  same way a s  random o n es , 

w ith  th e  im p o s i tio n  o f  sim ple  p a t t e r n s  w hich a lth o u g h  th e m se lv es  non- 

random , a r e  n e v e r th e le s s  s tim u lu s  in d e p e n d e n t. The c o n s is te n t  

r e s u l t s  w ith  a  v a r i e ty  o f  m a te r ia ls  and sequences su g g e s ts  t h a t  t h i s  

model o f  c o g n i t iv e  b eh a v io u r in  a u t i s t i c  c h i ld r e n  ap p ea rs  to  be 

in d ep en d en t o f  m o d a lity  and m a t e r i a l . The a p p a re n t i n a b i l i t y  to  

d i f f e r e n t i a t e  betw een s t r u c tu r e d  and random in p u t r e f l e c t s ,  p e rh a p s , 

th e  dom inance o f  i n t e r n a l  f a c t o r s .  I f ,  a s  F r i t h  s u g g e s ts ,  one can 

en v isag e  c o g n i t iv e  a c t i v i t y ,  a s  in v o lv in g  th e  m atch ing  o f  s tim u lu s  

in p u t to  an i n t e r n a l  schema o r  p la n  ( p a r a l l e l l i n g  th e  P ia g e t ia n
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n o tio n  o f  " a s s im i la t io n "  and "accom m odation"), one co u ld  su g g e s t t h a t  

a u t i s t i c  c h i ld r e n  a r e  c h a r a c te r i s e d  by an  im balance i n  fa v o u r  o f  

" a s s im i l a t i o n " .

H erm elin  and O 'Connor ( I 967) r e p o r te d  t h a t  a u t i s t i c  c h i ld r e n

do n o t t r e a t  m ean ing fu l and s y n t a c t i c a l l y  w e ll-fo rm ed  se n te n c e s  a s

d i f f e r e n t  from random word s t r i n g s . F r i t h ' s  work h as  shown t h a t  t h i s

i s  a p p a re n t ly  n o t r e s t r i c t e d  to  la n g u a g e , b u t a l s o  to  p a t t e r n  d e te c t io n

i n  v i s u a l  and a u d i to ry  m o d a l i t ie s .  I t  may th e r e f o r e  a p p ly  to  c o g n it io n

a s  a  w ho le . The i n a b i l i t y  to  f e a tu r e  e x t r a c t  and u se  red u n d an cy ,

th e re b y  t r e a t i n g  th e  in p u t  a s  random , a p p e a rs  to  e x p la in  th e  l i n g u i s t i c

b e h a v io u r . E c h o la l ia  and s te re o ty p e d  r e p e t i t i o n  may be seen  a s  a
o f te n

r e f l e c t i o n  o f  an i n t e r n a l  speech  r u l e  and t h i s  ig /  th e  o n ly  l i n g u i s t i c  

o u tp u t o f  th e  a u t i s t i c  c h i ld .  E r i t h  c o r r e c t ly  p o in t s  o u t t h a t  th e  

a p p r e c ia t io n  o f  r u le s  by e x t r a c t in g  im p o rta n t f e a t u r e s ,  would seem to  

be c r u c i a l  to  s o c ia l  i n t e r a c t i o n  and p la y ,  s k i l l s  w hich a re  c l e a r l y  

im p a ired  i n  th e s e  c h i ld r e n .

F r i t h  ( 1972) f u r t h e r  exam ined s e l f - g e n e r a te d  r u l e s  u s in g  

m a te r ia l s  t h a t  en ab led  th e  p o s s i b i l i t y  o f  more complex p a t t e r n  

p ro d u c t io n .  In  th e  f i r s t  t a s k  s u b je c t s  u sed  ru b b e r  stam ps and in k p ad s 

to  p roduce spon tan eo u s p a t t e r n s  o f  e i t h e r  two o r  fo u r  c o lo u rs ,  and i n  a  

second t a s k  s u b je c t s  w ere encouraged  to  p roduce  a  s e r i e s  o f  to n e s  on a  

x y lo p h o n e . F r i t h  r e p o r te d  t h a t  "low " m e n ta l age a u t i s t i c  s u b je c t s  

d is p la y e d  s i g n i f i c a n t l y  g r e a t e r  r e s t r i c t i o n  and r u l e  ad h eren ce  th a n  

o th e r  s u b je c t s .  A ll  a u t i s t i c  c h i ld r e n ,  r e g a r d le s s  o f  m en ta l age how

e v e r ,  r e v e a le d  l e s s  ' o r i g i n a l i t y '  i n  t h e i r  spon tan eo u s sequences  th a n  

c o n t r o l s .  A m o d a lity  com parison su g g e s te d  t h a t  a u t i s t i c  c h i ld r e n  

p ro d u ced  more complex to n e  th a n  c o lo u r  se q u e n c e s , and more com plex to n e  

sequences th a n  even norm al c o n t r o l s .  They w ere a l s o  c h a r a c te r i s e d  by 

l e s s  r e s t r i c t i o n  and g r e a t e r  o r i g i n a l i t y  w ith  to n e  sequences compared
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w ith  v i s u a l  p a t t e r n s .  Commenting on th e  f in d in g  t h a t  r u l e  adherence  

d id  n o t in c re a s e  w ith  in c r e a s in g  m en ta l age i n  a u t i s t i c  c h i ld r e n ,

F r i t h  su g g es ted  t h a t  f o r  n o n - a u t i s t i c  c h i ld r e n  i t  a p p e a rs  t h a t  i n  th e  

developm ent o f  ru le -g o v e rn e d  b eh a v io u r a  t r a n s i t i o n  p o in t  o c c u rs  where 

r u l e s  a re  no lo n g e r  u sed  lo o s e ly  b u t become more s t r i c t .  F r i t h  con

c lu d ed  t h a t  t h i s  p o in t  cou ld  be a t  th e  end o f  th e  c r i t i c a l  p e r io d  f o r  

e a r ly  lang u ag e  developm ent a s  t h i s  depends upon th e  f l e x i b i l i t y  o f  r u le  

a p p l i c a t io n .  The la c k  o f  f l e x i b i l i t y  o f  a u t i s t i c  c h i ld r e n  may th u s  

i n h i b i t  th e  l e a r n in g  o f  new r u l e s .

W hile r e i t e r a t i n g  t h a t  a u t i s t i c  c h i ld r e n  produced  more com

p le x  sequences w ith  to n e s ,  and g e n e r a l ly  approached  'norm al*  p a t t e r n 

in g  i n  t h i s  m o d a lity .  F r i t h  m ere ly  commented t h a t :  "T h is  b r in g s  to

mind th e  c l i n i c a l  im p re ss io n  t h a t  a u t i s t i c  c h i ld r e n  a re  o f te n  m u s ic a l" .  (p .1  

I f  t h i s  f in d in g  i s  i n  f a c t  v a l i d ,  i t  would p r e s e n t  p roblem s f o r  a  

th e o ry  o f  a  g e n e ra l  c o g n i t iv e  d y s fu n c tio n  f o r  i t  i s  h y p o th e s ise d  a s  a  

n o n -m o d a lity  s p e c i f i c  d e f e c t .  However, i t  sh o u ld  be n o te d  t h a t  h e r  

experim en t i n  th e  v i s u a l  m o d a lity  u sed  a  c o n t ro l  method to  p re v e n t 

v i s u a l  m atch in g  by r e q u i r in g  d i f f e r e n t  c o lo u r  d o ts  on d i f f e r e n t  pages 

o f  a  book , and th e  c o lo u r  o f  th e  in k p a d s  was h id d en  from s i g h t .  Yet 

i n  th e  a u d i to ry  m o d a lity  th e  " s u s ta in in g  power" o r  decay  p r o p e r t i e s  o f  

th e  xylophone n o te s ,  may have a llow ed  a u d i to r y  com parison  betw een n o te s ,  

and th u s  in v a l id a t e d  F r i t h 's  c o n t ro l  f o r  im m ediate memory e f f e c t s .

But d e s p i te  th e s e  m e th o d o lo g ica l c o n s id e r a t io n s ,  i t  i s  i n t e r e s t i n g  to  

f in d  th a t  F r i t h  r e p o r te d  a u t i s t i c  c h i ld r e n  a p p ro ac h in g  ' n o rm a l' 

p a t te r n in g  w ith  spon taneous p ro d u c tio n  o f  to n e  se q u e n c e s . T h is  

a p p e a rs  p a r t i c u l a r l y  r e le v a n t  to  s tu d ie s  conducted  by  o th e rs  r e p o r t i n g  

d i f f e r e n t i a l  perfo rm ances on a  number o f  t a s k s .  S tu d ie s  f in d in g  

q u i te  s t a r t l i n g  changes i n  perfo rm ance  from  a p p a re n t n e g a tiv ism  o r  

random re sp o n d in g  to  s u c c e s s fu l  d i s c r im in a t io n  le a r n in g  have a l re a d y  

been  d is c u s s e d  ( e . g . ,  Cowan, H o d d in o tt and W rig h t, 1965? M o rriso n ,

M il le r  and M e jia , 1971). S e r a f ic a  ( l 9 7 l ) ,  w h ile  t e s t i n g  B e t te lh e im 's
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a s s e r t i o n  t h a t  a u t i s t i c  c h i ld r e n  fu n c t io n  a t  th e  f o u r th  s ta g e  o f  th e  

P ia g e t ia n  S en so rim o to r s c a l e ,  found t h a t  s u b je c ts  perfo rm ed  a t  a  

s i g n i f i c a n t l y  'h ig h e r*  l e v e l  when u s in g  p r e f e r r e d  s tim u lu s  m a te r i a l s .  

These s tu d ie s  le a d  one to  q u e s tio n  how r e a l  some o f  th e  su g g e s te d  

c o g n i t iv e  d e f e c ts  a r e .  I f  some o f  them a re  o n ly  o f  an a p p a re n t 

n a t u r e ,  th e n  m o t iv a t io n a l  v a r ia b le s  may be im p o r ta n t .  I t  may p rove  

u s e f u l  to  r e p e a t  some o f  F r i t h ' s  ex p erim en ts  u s in g  p r e f e r r e d ,  f a m i l i a r  

s t im u lu s  m a te r i a l s ,  p e rh ap s  th o s e  o f  known h ig h  a f f e c t i v e  v a lu e  f o r  

each  c h i ld .

Not a l l  b e h a v io u rs  d is p la y e d  by  a u t i s t i c  c h i ld r e n  f i t  th e  

c o g n i t iv e  d e f e c t  h y p o th e s is  o u t l in e d .  F r i t h  concluded  t h a t  th e  

a u t i s t i c  c h i ld  t r e a t s  th e  w orld  a s  i f  i t  w ere random , im posing  sim p le  

p a t t e r n s  upon i t .  Yet th e  s tu d ie s  d e m o n s tra tin g  an a c t iv e  p ro c e s s  o f  

n e g a t iv is m , av o id an ce  o f  eye c o n ta c t  a s  an  a c t iv e  p ro c e s s ,  th e  b iz a r r e  

a t ta c h m e n ts ,  and th e  e f f e c t s  o f  group d e n s i ty  (H u tt and V a ize y , 1966), 

a l l  su g g e s t a n y th in g  b u t a  random ap p ro ach  to  th e  ' s o c i a l '  w o rld .

W h ils t we may q u e s tio n  th e  d eg ree  o r  g e n e r a l i t y  o f  ' c o g n i t iv e  

p a th o lo g y ',  o r  a s  R u t te r  (1974) s u c c in c t ly  p u ts  i t ,  t h e ;  "b o u n d a rie s  

o f  th e  c o g n i t iv e  d e f e c t " ,  i t  i s  c l e a r  t h a t  a u t i s t i c  c h i ld r e n  do have 

pronounced d e f i c i e n c i e s  i n  p e r c e p tu a l ,  l i n g u i s t i c ,  and co d in g  f u n c t io n s .  

W assing (1975) concluded  from a  p sy ch o m etric  a n a ly s i s  o f  i n t e l l e c t u a l  

f u n c t io n in g  i n  a u t i s t i c  c h i ld r e n ,  t h a t  i f  th e  ta s k s  a r e  a t  a  p u re ly  

p e rc e p tu a l  l e v e l ,  th e  c h i ld  can a c h ie v e  q u i te  w e l l .  But he f a i l s  

a t  " th in k in g  p ro p e r" ,  p e rh ap s  a. r e s u l t  o f  a  d i s a b i l i t y  i n  d e a l in g  

w ith  im ag in a ry  s i t u a t i o n s  and th in g s .  He f a i l s  to  o b j e c t i f y  w hat i s  

n o t p re s e n t  i n  h i s  im m ed ia te , c o n c re te  en v iro n m en t. T i l to n  and 

O tt in g e r  ( I 964 ) a n a ly se d  to y  p la y  b e h a v io u r  o f  a u t i s t i c  and c o n t ro l  

c h i ld r e n ,  and concluded  t h a t  th e  fo rm er may have un iq u e  d e f i c i e n c i e s  i n  

p e r c e iv in g  r e l a t i o n s h ip s  betw een o b je c t s .  H erm elin  (1972) sum m arised



86.

s tu d ie s  aim ed a t  o b se rv in g  how a u t i s t i c ,  b l i n d ,  and d e a f  c h i ld r e n  code 

e v e n ts  i n  te rm s o f  s p a t i a l  lo c a t io n  and tem p o ra l se q u e n c e s . U sing 

d e s ig n s  i n  w hich s u b je c t s  co u ld  choose i n  t h e i r  method o f  co d in g , she 

concluded  t h a t  a u t i s t i c  c h i ld r e n  resem b le  no rm als i n  co d in g  in  v i s u a l  

te rm s to  lo c a te  a  p o in t  i n  sp a c e , b u t resem b led  d e a fs  i n  th e  cod ing  o f  

v i s u a l l y  p re s e n te d  v e rb a l  i te m s . They seemed l e s s  a b le  to  lo c a te  

e v e n ts  a c c o rd in g  to  t h e i r  te m p o ra l p o s i t i o n s .  Thus a u t i s t i c  c h i ld r e n  

do n o t ap p e a r  to  p ro c e s s  v i s u a l  m a te r ia l  in a d e q u a te ly ,  r a t h e r  th e y  have 

a  d i s i n c l i n a t i o n  to  u se  words a s  cod ing  u n i t s .  I t  i s  n o t  a  q u e s tio n  

o f  an  a b n o rm a lity  i n  th e  s t r u c t u r e  o f  s e n so ry  c h a n n e ls , r a t h e r  i t  i s  a  

ca se  o f  th e  a v a i l a b i l i t y  o f  codes f o r  o r g a n is a t io n ,  w hich may be 

r e l a t i v e l y  in d ep en d an t o f  th e  m o d a lity  i n  w hich th e  s t im u l i  a re  p re s e n te d .

R u t te r  ( 1974) n o te s  t h a t  many c o g n i t iv e  p ro c e s s e s  a re  in d e ed  

r e l a t e d  to  la n g u a g e . T here i s  some ev id en ce  o f  a  r e l a t i o n s h ip  betw een 

lan g u ag e  and seq u en c in g  s k i l l s  (R u tte r  and Y ule , 1975), and speech  

d e la y  h as  been  l in k e d  to  seq u en c in g  and a u d i to r y  d e f ic ie n c i e s  a s  w e ll as  

s p e c i f i c  im pairm en ts  o f  sp e e c h . The p a r t i c u l a r  d e f i c i e n c i e s  o f  th e  

a u t i s t i c  c h i ld  a re  c e r t a i n l y  b ro a d e r  and d e e p e r th a n  th o s e  seen  i n  

r e c e p t iv e  language  d is o rd e re d  c h i ld r e n  (B a r ta k , R u t te r  and Cox, 1975 ), 

b u t w h e th e r th e s e  e x t r a  d e f i c i e n c i e s  r e f l e c t  im pairm ent i n  a s p e c ts  o f  

c o g n i t io n  beyond th o s e  in v o lv e d  i n  la n g u a g e , R u t te r  b e l ie v e s  to  an  un

answ ered q u e s tio n  to  d a te .

To a  la r g e  e x te n t  t h i s  l a t t e r  problem  i s  o f  academ ic, and 

p o s s ib ly  d u b io u s , im p o rta n c e . I t  r e s t s  upon th e  l a r g e ly  o b s o le te  

q u e s tio n  o f  th e  r e l a t i o n s h ip  betw een lan g u ag e  and th o u g h t .  As H erm elin  

and O 'Connor (1970) p o in t  o u t ,  p e rh ap s  th in k in g  and c o g n i t io n  depend 

upon la n g u a g e , and lo g i c  i s  s im p ly  a  c o n v e n tio n . T h e re fo re  a  la c k  o f  

l i n g u i s t i c  s k i l l s  r e s u l t s  i n  a  la c k  o f  a  system  in t o  w hich e x p e rie n c e  

can  be coded . On th e  o th e r  hand i t  i s  p o s s ib le  t h a t  a  c o g n i t iv e  o r
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co d ing  d e f e c t  p re c lu d e s  th e  developm ent and a c q u i s i t i o n  o f  la n g u a g e , 

much o f  w hich a t  l e a s t  we know in v o lv e s  l e a r n in g .  Thus th e  lang u ag e  

im pairm ent may be seen  a s  sym ptom atic o f  c o g n i t iv e  p a th o lo g y  c o n s is t in g  

o f  im pairm ent i n  th e  p ro c e s s in g  o f  te m p o ra lly  s t r u c tu r e d  in p u t .  The 

s e p a r a t io n  o f  lang u ag e  and th o u g h t i s  more l i k e l y  to  be  an a r t i f i c i a l  

one f o r  th e  two a re  d i a l e c t i c a l l y  r e l a t e d  (V ygotsky , I 962) .  I t  may be 

more f r u i t f u l  to  conclude  t h a t  th e r e  i s  now s u f f i c i e n t  ev id en ce  to  

b e l ie v e  t h a t  a u t i s t i c  c h i ld r e n  s u f f e r  m arked im p airm en ts  i n  a r e a s  which 

we t r a d i t i o n a l l y  c a l l  p e r c e p tu a l ,  la n g u a g e , and c o g n i t iv e  fu n c t io n in g .

The Q u estio n  o f  a  M u lt i -V a r ia te  A e tio lo g y

S in g le  f a c t o r  a e t i o lo g i c a l  h y p o th e se s  to  d a te  have f a i l e d  to  

f u l l y  i d e n t i f y  th e  r e le v a n t  d e t a i l s  o f  th e  o r ig in s  o f  ch ild h o o d  a u tis m . 

I t  i s  n o t s u r p r i s in g  th e r e f o r e ,  t h a t  i t  h a s  been  su g g e s te d  t h a t  th e  

c o n d i t io n  may be th e  r e s u l t  o f  a  number o f  f a c t o r s  and t h a t  ch ild h o o d  

a u tism  may be th e  en d -p ro d u c t o f  a  number o f  p o s s ib le  a e t i o lo g i e s  

( c h e s s ,  19695 S ch o p le r and R e ic h le r ,  1 9 7 1 ). W eiland  (1971) concluded  

i n  h i s  a n a ly s i s  o f  tre a tm e n t ap p ro ach es  t h a t :  "The v e ry  h e te ro g e n e i ty

o f  m a n if e s ta t io n s  and re sp o n se s  o f  t h i s  syndrom e, make i t  v e ry  l i k e l y  

t h a t  we a re  d e a l in g  w ith  a  s e t  o f  symptoms w h ich , l i k e  f e v e r ,  can  be th e  

r e s u l t  o f  a  v a r i e ty  o f  c a u s e s , and th e r e f o r e  r e q u i r e s  a  s e l e c t i v i t y  o f  

t r e a tm e n t" .

The em o tio n a l n a tu re  o f  much o f  th e  a e t i o l o g i c a l  c o n tro v e rsy  

h as  u n d o u b te d ly  le d  to  p r e ju d ic e  and p o le m ic s , w hich fa v o u r  s in g le  

f a c t o r  h y p o th e se s . E ise n b e rg  ( l 9 7 l )  p le a d e d  i n  h i s  in t r o d u c t io n  to  

a  q u i te  r e c e n t  symposium: "L et u s  hope t h a t  we may a l l  a v o id  th e  s e l f -

d e f e a t in g  n a tu r e - n u r tu r e  o p p o s it io n  t h a t  dooms th e  p ro p o n en ts  o f  e i t h e r  

camp to  ig n o re  th e  f in d in g s  o f  th e  o th e r ,  and to  do a  d i s s e r v ic e  to
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t h e i r  own r e s e a r c h  by f a i l i n g  to  c o n t ro l  th e  o th e r  v a r i a b l e " ,  ( p . 4 ) .  

R u t te r  ( 1974) n o te s  t h a t  much a e t i o l o g i c a l  r e s e a r c h  i s  conducted  on 

th e  b a s i s  o f  n o th in g  more th a n  an assu m p tio n  t h a t  c h ild h o o d  au tism  

h as  a  s in g le  c a u se . We have lo n g  ago re c o g n ise d  t h a t  th e r e  a re  

s e v e ra l  d i s t i n c t  c o n d i t io n s  in c lu d e d  i n  th e  c a te g o ry  o f  'm e n ta l 

r e t a r d a t i o n ' .  G o ld fa rb  (19&5) commented t h a t  we canno t assume a  

s in g le  a e t io lo g y  s im p ly  b ecau se  we have d e r iv e d  a  u n i t a r y  c l a s s i f i c 

a t io n  f o r  th e s e  c h i ld r e n .

However, i t  does n o t n e c e s s a r i ly  e n l ig h te n  o u r know ledge o f  

th e  c o n d i t io n  by sim p ly  g ro u p in g  to g e th e r  a  h o s t  o f  s in g le  f a c to r s  

found  to  c o r r e l a t e  w ith  i t ,  and conclude  t h a t  each  c h i ld  s u f f e r s  from 

one o f  a  number o f  p o s s ib le  co m b in a tio n s  o f  th e s e  f a c t o r s .  One must 

c o n s id e r  th e  i n t e r a c t i o n  betw een f a c t o r s ,  and th e  p ro b a b le  m u l t i 

p l i c a t i v e  n a tu re  o f  such  an i n t e r a c t i o n .  Chess (1969) s t r e s s e d  th e  

need  to  s tu d y  th e  s im u ltan e o u s  and i n t e r a c t i v e  o p e ra t io n  o f  e n v iro n 

m en ta l and o rg a n ic  com ponents in  th e  a e t io lo g y  o f  th e  syndrom e. She 

em phasised  t h a t  th e  e f f e c t  o f  an o rg a n ic  f a c t o r  i s  d e te rm in e d  s o le ly  

by i n t e r a c t i o n  w ith  th e  en v iro n m en t, and can be d em o n stra ted  o n ly  by 

i t s  s o c ia l  e x p re s s io n .  Chess i l l u s t r a t e d  th e  co m p lex ity  and m u l t i 

p l i c a t i v e  n a tu re  o f  a e t i o lo g i c a l  v a r i a b le s  by s u g g e s tin g  t h a t  i f  a  

c h i ld  w ith  a  d e f e c t iv e  c a p a c i ty  to  l e a r n  s o c i a l l y  f l e x i b l e  p a t t e r n s  o f  

b e h a v io u r  m eets en v iro n m en ta l demands he  canno t f u l f i l ,  th e s e  demands 

w i l l  le a d  to  bew ilderm en t and f u r t h e r  d e v ia n t  b e h a v io u r . T h is  i n  

tu r n  adds to  th e  n o n -a d a p tiv e , r e p e t i t i v e ,  w ithdraw n b e h a v io u r a l re a d y  

i n  h i s  r e p e r t o i r e .  At s c h o o l, many more s o c ia l  demands a r e  m ade, and 

he may become u p s e t  a t  changes i n  h i s  r o u t i n e .  E x p e c ta t io n s  become 

more com plex, and h i s  d i s to r t e d  re sp o n se s  may invoke re b u k e , w ith  

r e s u l t a n t  a n x ie ty .  Thus Chess s e e s  th e  c r u c i a l  r o l e  o f  th e  e n v iro n 

ment e p ito m ise d  i n  th e  case  o f  two s u b je c t s  w ith  th e  same ty p e  and
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d eg ree  o f  b r a in  damage, w ith  th e  d i f f e r e n t i a l  r e a c t io n s  o f  o th e r  

p e o p le  to  i d e n t i c a l  d e v ia n t  b e h a v io u r , ^ o th  a t  home and a t  s c h o o l, 

l a r g e ly  d e te rm in in g  developm ent and outcom e.

One example o f  a  m n l t i - v a r i a t e  a e t i o lo g i c a l  h y p o th e s is  i s  

t h a t  o f  G o ld fa rb  ( I 96I ,  1964) .  He su g g e s te d  t h a t  m u l t ip le  and com

b in e d  a e t io lo g i c a l  f a c t o r s  e x i s t  i n  c h ild h o o d  a u t is m , th e s e  b e in g  v e ry  

g e n e ra l  c a te g o r ie s  o f  im p a irm en t, o f  i n t r i n s i c  o rg a n ic  o r ig in  and o f  

e x t r i n s i c  en v iro n m en ta l o r i g i n .  Each c h i ld  may be c h a r a c te r i s e d  by a  

v a ry in g  com bination  o f  th e s e  two ty p e s  o f  f a c t o r .  G o ld fa rb  p roposed  

t h a t  one co u ld  e n v isag e  a l l  a u t i s t i c  c h i ld r e n  upon a  continuum  such 

t h a t  a t  one end a r e  p la c e d  s o m a t ic a l ly  i n t a c t  c h i ld r e n  w ith  p a th o lo g 

i c a l  en v iro n m en ts , and a t  th e  o th e r  end a re  s o m a t ic a l ly  im p a ired  

c h i ld r e n  i n  a  norm al en v iro n m en t. In  b e tw een , and t h i s  G o ld farb  

b e l ie v e s  a p p l ie s  to  th e  g r e a t  m a jo r i ty ,  a re  c a se s  c h a r a c te r i s e d  by 

v a ry in g  com bin a tio n s  o f  th e  two ty p e s  o f  f a c t o r .  I t  sh o u ld  p e rh ap s  

be n o te d  a t  t h i s  p o in t  t h a t  a lth o u g h  G o ld fa rb  h im s e lf  r e f e r r e d  to  h i s  

s u b je c t s  a s  " c h ild h o o d  s c h iz o p h re n ic s " ,  he u sed  th e  d ia g n o s t ic  c r i t e r i a  

o f  th e  B .V .P . (C reak  e t  a l . , I 96I )  w hich c o rre sp o n d s  c lo s e ly  to  

K anner*s co n cep t o f  a u tis m .

G o ld fa rb  s e e s  ch ild h o o d  s c h iz o p h re n ia  a s  an  end m a n if e s ta t io n  

o f  a  sequence o f  i n t e r a c t i o n s .  C e re b ra l d y s fu n c tio n  i s  view ed a s  

r e s t r i c t i n g  th e  c h i l d ’ s a d a p t iv e  com petence, a l s o  s t im u la t in g  c e r t a in  

ty p e s  o f  re sp o n se  i n  th e  p a r e n t s ,  and th e s e  i n  tu r n  r e in f o r c e  p a r t 

i c u l a r  b e h a v io u r  in  th e  c h i ld  (T a f t  and G o ld fa rb , 1964) .  Meyers and 

G o ld fa rb  ( 196I )  a tte m p te d  to  t e s t  what th e y  c la im ed  to  be a  r e p e a te d  

c l i n i c a l  o b s e rv a tio n  o f  a  p a r t i c u l a r  s e t  o f  re s p o n se s  in  p a r e n ts  o f  

ch ild h o o d  s c h iz o p h re n ic s ,  c o l le c te d  u n d er th e  te rm  " p a re n ta l  p e rp le x 

i t y " .  T h is  p a r e n ta l  b e h a v io u r i s  c h a r a c te r i s e d  by p a s s i v i t y ,  marked 

u n c e r t a in ty ,  la c k  o f  s p o n ta n e i ty ,  ab sen ce  o f  em pathy w ith  th e  c h i ld ,  

bew ilderm en t a t  h i s  b iz a r r e  b e h a v io u r , and ab sen ce  o f  f o r th r ig h t
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p a r e n ta l  c o n t r o l .  M eyers and G o ld fa rb  su g g e s te d  th a t  t h i s  b eh av io u r 

i s  o f te n  d is g u is e d  by a  com pensatory  dépendance upon ’m echan ica l i n t 

e l l e c t u a l i s a t i o n ’ , and th e  u se  o f  an i n f l e x i b l e  s e t  o f  p a r e n ta l  r u l e s .  

These a r e  f e a tu r e s  sh a re d  w ith  th e  p a r e n ta l  s te r e o ty p e  s t r e s s e d  by 

K anner (1943> 1949) and E ise n b e rg  (1957)* The " p a re n ta l  p e r p le x i ty "  

i s  seen  a s  p r e s e n t in g  th e  c h i ld  w ith  in c o n s i s t e n t  and co n fu s in g  

en v iro n m en ta l e x p e r ie n c e s ,  an absence o f  n e c e s s a ry  re in fo rc e m e n t f o r  

o rg a n is in g  and i n t e g r a t i n g  th e  se n so ry  w orld  a t  a  v e ry  e a r ly  a g e , and a  

r e s u l t a n t  d e f e c t  i n  th e  s e l f - c o n c e p t  (M eyers and G o ld fa rb , I 96 I ) .  

G o ld fa rb  se e s  th e  fo rm le ssn e ss  o f  th e  c h i l d ’ s w orld  r e s u l t i n g ,  

a l t e r n a t i v e l y ,  from h i s  own i n t r i n s i c  i n a b i l i t y  to  s t r u c t u r e  h i s  en

v iro n m e n t. Those ch ild h o o d  s c h iz o p h re n ic s  w ith  b r a in  damage and 

a s s o c ia te d  d e f e c ts  in  p e r c e p tu a l ,  c o g n i t iv e ,  and o u tp u t fu n c t io n in g ,  

w i l l  a l s o  d is p la y  im pairm en ts  i n  ego and s e l f - i d e n t i t y  developm ent, and 

a t  th e  extrem e end o f  G o ld farb*s continuum  w i l l  do so on th e  b a s is  o f  

c e r e b ra l  d y s fu n c tio n  a lo n e .  Some p a re n ts  w i l l  show d e v ia n t b e h a v io u r 

b u t o th e r s  w i l l  behave t o t a l l y  w ith in  a c c e p te d  norm s. Such v a r i a b i l i t y ,  

w h i ls t  a p p a re n t when re v ie w in g  a  number o f  s tu d ie s  i n  th e  l i t e r a t u r e ,  

h as  n o t been  f u l l y  acco u n ted  f o r  i n  most o th e r  a e t i o lo g i c a l  t h e o r i e s .

Meyers and G o ld fa rb  ( I 96 I )  c a r r i e d  o u t th r e e  s tu d ie s  to  

i n v e s t i g a t e  th e  ’p a r e n ta l  p e r p le x i ty  h y p o th e s is ’ . U sing a  p a r t i c 

ip a n t  o b s e rv e r  te c h n iq u e , p a t t e r n s  o f  fa m ily  i n t e r a c t i o n  w ere r a t e d  on 

a  number o f  s c a le s  m easu ring  v a r io u s  a s p e c ts  o f  ’p a r e n ta l  p e r p l e x i ty ’ ,

A c h i ld  n e u r o lo g i s t ,  n a iv e  i n  r e s p e c t  o f  th e  n a tu re  o f  th e  s tu d y , 

d iv id e d  s u b je c t s  in t o  th o se  d is p la y in g  s ig n s  o f  c l e a r  n e u ro lo g ic a l  

d e f e c ts  ( " o rg a n ic "  g ro u p ) , and th o s e  n o t d is p la y in g  th e s e  s ig n s  ("n o n - 

o rg a n ic "  g ro u p ) .  The " o rg a n ic "  group  re v e a le d  no s i g n i f i c a n t  d i f f e r 

ences on th e  r a t e d  s c a le s  compared w ith  c o n t r o l s ,  b u t th e  " n o n -o rg a n ic " 

group d id ,  b o th  th e s e  f in d in g s  b e in g  p r e d ic te d  from  th e  h y p o th e s is .
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To e l im in a te  any c o n ta m in a tin g  e f f e c t s  from  case  h i s t o r y ,  d ia g n o s t ic ,  

and p s y c h o p a th o lo g ic a l know ledge, s u b je c t s  v e ry  r e c e n t ly  a d m itte d  to  

th e  I t t e l s o n  R esearch  C en tre  w ere o b serv ed  i n  a  second s tu d y  and th e  

same f in d in g s  em erged. One obv ious c r i t i c i s m  o f  t h i s  s tu d y  i s  t h a t  

p a r e n ts  may be s im p ly  r e a c t in g  to  a  d i f f i c u l t  c h i ld .  G o ld fa rb  (1959) 

r e p o r te d  t h a t  i t  i s  th e  " o rg a n ic "  g roup who d is p la y  th e  m ost d e v ia n t  

b e h a v io u r , u s in g  th r e e  n a iv e  o b se rv e rs  to  r a t e  d e v ia n c y , and y e t  th e y  

had th e  m others  who d is p la y e d  th e  l e a s t  ’p e r p l e x i ty ’ . However, knowledge 

o f  " o rg a n ic "  im pairm ent may w e ll a l t e r  th e  re sp o n se s  o f  p a re n ts  to  th e  

c h i ld  i n  c o n t r a s t  to  p a r e n ts  w ith o u t such  in fo rm a tio n .

The l i m i t s  o f  c l i n i c a l  judgem ent and r a t i n g  s c a le s  w ere 

re c o g n is e d  by G o ld fa rb , and l a t e r  work was d i r e c te d  a t  s y s te m a tic  

s tu d y  o f  more p r e c i s e  a s p e c ts  o f  p a r e n t a l  b e h a v io u r . G o ld fa rb ,

G o ld fa rb  and S c h o ll p rop o sed  t h a t  p a r e n ta l  p e r p le x i ty  w ould be

r e f l e c t e d  i n  th e  speech  o f  m o thers  o f  ch ild h o o d  s c h iz o p h re n ic s  and 

would be i n f e r i o r  to  t h a t  o f  n o rm a ls . Thus ch ild h o o d  s c h iz o p h re n ic s  

would have p o o re r  speech  m odels to  em ulate  th a n  n o rm a ls . A speech  

p a th o lo g is t  e v a lu a te d  th e  speech  o f  ch ild h o o d  s c h iz o p h re n ic s  and t h e i r  

m o thers  i n  a  s t r u c tu r e d  s i t u a t i o n .  M easures r a t e d  in c lu d e d  volum e, 

p i t c h ,  v o ic e  ’ q u a l i t y ’ , r a t e ,  p h ra s in g ,  f lu e n c y ,  s t r e s s ,  in to n a t io n ,  

and com m unication o f  m eaning and mood. S ig n i f i c a n t  d i f f e r e n c e s  were 

f r e q u e n t ly  r e p o r te d  betw een e x p e rim e n ta l g roups and c o n t r o l s .  The 

a u th o rs  c la im  th a t  th e  p oo r com m unication o f  th o u g h t and f e e l in g  in  

m o thers  o f  ch ild h o o d  s c h iz o p h re n ic s  in d i c a te s  th e  la c k  o f  th e  m ost 

im p o r ta n t in s tru m e n t f o r  enhanc ing  norm al a tta c h m e n t re sp o n se s  i n  

t h e i r  c h i ld r e n ,  f o r  e d u c a tin g  and f o r  g u id in g  t h e i r  g ro w th , and f o r  

a s s i s t i n g  them to  a c h ie v e  o rd e r  and c l a r i t y .  T h is  i s  q u i t e  a p a r t  

from  b e in g  a  p oo r sp eech  model f o r  th e  l e a r n in g  o f  th e  a c o u s t ic  and 

g ram m atica l a s p e c ts  o f  la n g u a g e . I t  i s  t r u e  t h a t  th e  c h ild h o o d  

s c h iz o p h re n ic  does have d is o r d e r s  o f  p e r c e p t io n ,  in t e g r a t i o n  and
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e x e c u tiv e  fu n c tio n s  due to  h i s  own i n t r i n s i c  im pairm ent (G o ld fa rb ,

1961) .  But th e  m o th e r’ s m o d e llin g  f a i l u r e s  a r e  seen  a s  an a d d i t io n  to  

th e  c h i l d ’ s i n i t i a l  d e f e c ts  th ro u g h  th e  p ro v is io n  o f  an in a d e q u a te ^ ^ d  

a f f e c t i v e  en v ironm en t,

G o ld fa rb , Levy and Meyers ( I 966 ) s tu d ie d  th e  c l a r i t y  and u se  

o f  th e  m o th er’ s speech  to  h e r  c h i ld ,  and r e p o r te d  s e v e ra l  d e v ia n t 

a s p e c t s .  These in c lu d e d : ( I )  F a i lu r e  to  s t im u la te  th e  c h i l d ’ s

i n t e r e s t  in  a c t iv e  com m unication, b e in g  t y p i c a l l y  r a t h e r  p a s s iv e  and 

w ithd raw n ; ( 2 ) F a i lu r e  to  m a in ta in  a  co n tin u o u s  flow  o f  com m unication ; 

( 3 ) F a i lu r e  to  r e in f o r c e  norm al and a c c e p ta b le  sp e e c h , seen  in  th e  la c k  

o f  c o r r e c t in g  b iz a r r e  e x p re s s io n s ,  r e le v a n c e  and lo g ic  i n  th e  c h i l d ’ s 

u t t e r a n c e s ;  ( 4 ) A c tiv e  confound ing  o f  th e  c h i ld  by th e  u se  o f  e v a s iv e ,  

in c o n g ru e n t and i l l o g i c a l  e x p re s s io n ;  ( 5 ) F a i lu r e  t o  g ra s p  o r  a c t iv e  

d is r e g a r d  o f  th e  c h i l d ’ s c u e s , e i t h e r  i n t e l l e c t u a l  o r  a f f e c t i v e ;

(6 )  A f a i l u r e  to  cope w ith  th e  com m unication d e f i c i e n c i e s  o f  th e  c h i ld  

a r i s i n g  from th e  s e v e r i t y  o f  h i s  d e v ia t io n s  and d e f i c i e n c i e s ,

G o ld fa rb , Levy and M eyers (1 9 7 2 ), com paring th e  perfo rm ance o f  

th e  two su b -g ro u p s , found s i g n i f i c a n t l y  lo w er c l a r i t y  s c o re s  f o r  m others  

o f  ’n o n -o rg an ic*  s u b je c t s ,  i n  l i n e  w ith  t h e i r  h y p o th e s is  o f  th e  c o n t

inuum o f  an  i n t e r a c t i o n  betw een o rg a n ic  and en v iro n m en ta l f a c t o r s .

These m others  showed p a r t i c u l a r l y  u n c le a r  com m unication and accom panying 

r e g u la t io n  and o r i e n t a t i o n  o f  t h e i r  c h i ld r e n .  The c h i ld  re sp o n d s  to  

t h i s  w ith  a p p a re n t puzzlem ent and d i s i n t e r e s t .  As th e  a u th o rs  rem ark : 

"Most im p o rta n t o f  a l l ,  i n  th e  fa c e  o f  en v iro n m en ta l a m b ig u ity , th e y  a re  

n o t  a c t i v e l y  s t im u la te d  to  d evelop  in c r e a s in g ly  d i f f e r e n t i a t e d  language  

and p u rp o s e fu l r e s p o n s e s " ,  G o ld fa rb  a l s o  r e p o r t s  p a r e n ta l  language 

d e f i c i e n c i e s  in  r e f e r e n t i a l  com m unication ta s k s  i n  su p p o rt o f  h i s  

h y p o th e s is  o f  a b e r r a n t  p a t te r n s  o f  com m unication in  th e  f a m i l ie s  

(G o ld fa rb , Yudkowitz and G o ld fa rb , 1973 ). R e f e r e n t ia l  com m unication
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t a s k s  in v o lv e  th e  c o n s tru c t io n  and com m unication o f  a  v e rb a l  d e s c r ip t io n  

o f  a  t a r g e t  o b je c t ,  i n  o rd e r  t h a t  a  r e c i p i e n t  may be a b le  to  d is c r im in 

a t e  t h i s  t a r g e t  from an  a r r a y .  The ta s k  th u s  in v o lv e s  a  d eg ree  o f  

v e rb a l  com petence, b u t more im p o r ta n t ,  r o le - p la y in g  s k i l l s .  I t  has 

been  f r e q u e n t ly  u sed  in  t h i s  c o n te x t in  dev e lo p m en ta l s tu d ie s  ( e . g . ,  

K rauss and G lu ck sb erg , I 969) .

G o ld fa rb  and h i s  c o lle a g u e s  have b ased  t h e i r  work around an 

a t t r a c t i v e  h y p o th e s is  w hich does accoun t f o r  many a p p a re n t d is c re p a n c ie s  

betw een s tu d ie s  r e v e a l in g  p a r e n ta l  p a th o lo g y  and no c o n s is te n t  n e u ro l

o g ic a l  im p airm en t, and on th e  o th e r  hand th o s e  r e p o r t i n g  such  im p a ir 

ment and no c o n s is te n t  p a r e n ta l  p a th o lo g y . Thus w h i ls t  a p p e a r in g  n o t 

t o  d i f f e r  i n  o v e r t  b e h a v io u r , s u b je c t  sam ples u sed  i n  th e s e  s tu d ie s  may 

p o s s ib ly  have been  skewed in  opposing  d i r e c t io n s  a lo n g  th e  h y p o th e s ise d  

a e t io lo g i c a l  continuum . Not o n ly  does G o ld fa rb  s t r e s s  th e  i n t e r a c t io n  

o f  d e te rm in a n ts ,  b u t a l s o  he p ro v id e s  f o r  in d iv id u a l  d i f f e r e n c e s  w ith in  

sam ples o f  ch ild h o o d  s c h iz o p h re n ic s  and f o r  th e  a p p a re n t h e te ro g e n e i ty  

o f  s u b je c t s  w ith in  sam p les. W h ils t conced ing  t h a t  an ’o rgan ic*  b a s is  

may u n d e r l ie  some c a s e s ,  th e  im pairm ent v a ry in g  i n  d e g re e , G o ld fa rb  has 

s tu d ie d  in  some d ep th  th e  n a tu re  o f  th e  r o l e  o f  p a re n ts  i n  a e t io lo g y .  

Thus n o t o n ly  may th e  n e g a t iv e  s tu d ie s  on th e  c o n t r ib u t io n  o f  p a re n ts  

have been  a  fu n c t io n  o f  th e  sam ple s tu d ie d ,  b u t a l s o  th e  te c h n iq u e s  o f  

m easurem ent may w e ll have been in a p p r o p r ia te .  S tu d y in g  b eh a v io u r i n  

p a r e n ta l  in te rv ie w s  and on p e r s o n a l i ty  q u e s t io n n a ir e s  a re  co m p a ra tiv e ly  

im p re c is e ,  u n r e l i a b le  m ethods o f  a s s e s sm e n t. More com plex, l e s s  man

i f e s t  p a r e n ta l  b e h a v io u rs  th a n  ’r e j e c t i o n ’ o r  ’o v e r p r o te c t io n ’ may be 

im p o rta n t (G o ld fa rb , I 96I ) .  The s tu d y  o f  fa m ily  i n t e r a c t io n s  i s  a  more 

com prehensive and r e le v a n t  te c h n iq u e  f o r  a n a ly s in g  more s u b t le  a s p e c ts  

o f  t h e i r  b e h a v io u r . In d eed , th e r e  i s  an onus upon th o s e  who b e l ie v e  

th e r e  i s  a  p a r e n ta l  c o n t r ib u t io n  to  th e  a e t io lo g y  to  e x p la in  how i t
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functions in the development of the syndrome* Many children with a 
known degree of cerebral damage present behaviour problems from birth 
and it must be explained how reactional behaviour from these parents 
is different from that of the parents of autistic children. However, 
although Goldfarb has studied an important aspect, that of mother- 

child verbal interactions, his data was collected by observer ratings 
with the accompanying contamination from the particularly subjective 
nature of such ratings.

Howlin e t  a l . .  (1975%) commented th a t  G o ld fa rb * s  te c h n iq u e s  

a re  n o t a l to g e th e r  a p p ro p r ia te  f o r  s tu d y in g  fundam ental v a r i a b l e s .

Thus the use of surprise visits are not conducive to the measurement 
of typical behaviours, the periods studied are frequently very short, 
only verbal deficits are analysed, and categories of speech scored are 
somewhat ’loose* in definition.

Perhaps the most important merit of Goldfarb’s work is his 
emphasis upon mother-child interactions, for whatever organic 
limitations there may be acting on the child, it is via this inter
action that the child will leam, or fail to learn, so much of the 
necessary information for self-identity and organisation of his world. 
If this relationship is pathological or aberrant in any way, then 

treatment programmes must involve the mother as well as the child.
It is clear that many parents reward several inappropriate verbal and 
non-verbal demands, frequently with contingent attention or compliance 

with the child’s demands (e.g., Kozloff, 1975» Lovaas, 1971). This 
may be due either to a desire to maintain some form of communication 
however basic it may be, or to pressures to pacify a highly ’demanding’ 
child. Ferritor (1970) emphasised that whatever the initial origin, 
once started, the ’autistic pattern’ may be maintained by pathogenic
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mother-child exchanges. He taught parents to reward and attend only
to attempts at appropriate verbalisations. A three-month follow-up 

study suggested that all subjects displayed increased verbalisations, 
and parental training had increased reciprocity in structured 
situations, and increased the frequency and complexity of such inter
actions .

It must be noted that whatever deficiencies have developed 
in parent-child communications, Goldfarb*s work does not necessarily 
tell us about a primary ’psychogenic* aetiological factor. His test
ing was inevitably conducted long after the initial diagnosis of the 
child. Any deviations in the parents’ speech is more likely to be a 
function of a reaction to the child’s behaviour and the knowledge that 
he is autistic, with the accompanying expectations that this diagnosis 
carries. This criticism is not of course intended to imply an 
irrelevance to such research. Indeed, any deficiencies in parent- 
child communication, however they arise, is clearly of utmost import
ance to treatment considerations. Most psychologists working in 
this field would not deny the importance of mother-child interactions 
or their relevance to the maintenance of some aspects of autistic 
behaviour. However, an appraisal of Goldfarb’s data may lead one to 
c onclude that he has identified some aspects of parental behaviour 
that may be important for a number (although by no means all), of 
autistic children. These parental behaviours are unlikely to be a 

primary aetiological determinant of the condition, but have 
implications for treatment and the current level of functioning of a 

significant number of these children.
Recent research has demonstrated the existence of severe 

perceptual, cognitive, and linguistic defects in autistic children.
This does not relegate the importance of the environment in determining
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th e  c h i l d ’ s f u tu r e  developm ent to  a  seco n d ary  r o l e .  I t  i s  th e  

’m atch ’ betw een th e  c h i l d ’ s n eeds a r i s i n g  from  h i s  d e f i c i e n c i e s ,  and 

h i s  im m ediate env iro n m en t, t h a t  we m ust s t r i v e  to  u n d e rs ta n d  and 

o p tim iz e .



CHAPTER TWO;
«EXPERIMENTAL STUDIES; THE RATIONALE”
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Prom a study of the literature on childhood autism to date, 
there appear to be at least four general conclusions to be drawn.
First, it is clear that our knowledge of the aetiology of the con
dition is deficient in many respects. There is an abundance of aet

iological hypotheses, a number of which are now largely discredited or 
substantially lacking in supportive evidence (e.g., psychodynamic and 
genetic models). Some are constructed in such a way as to be untest- 

able or certainly not amenable to experimental analysis (e.g., most 
psychodynamic formulations). Some hypotheses clearly require further 
refinement, specificity, and research. Foremost amongst these may be 

considered those approaches stressing perceptual, cognitive, and 
language deficiencies, and certadn of the neurophysiological and bio
chemical dysfunctioning hypotheses.

Diagnostic confusion, arising from both the use of differing 
criteria and from imprecision in behavioural descriptions, have added 
to the difficulties in appraising aetiological research. Caution must 
be adopted in the acceptance of any aetiological formulation or research 
finding where satisfactory subject population descriptions are not 
detailed. A multi-axial classificatory scheme would appear to be the 
most appropriate format to adopt, with a clear denotation of the 
behaviours displayed and the criteria used in ascribing the diagnostic 
label of childhood autism to the children under consideration.

It must be concluded however, that a plethora of unsatisfactory 
aetiological hypotheses exist, and we are still a considerable way from 
a full understanding of the origins of childhood autism.

The second conclusion is that much of the well-designed 
research has led to a growing consensus that childhood autism is a syn

drome with a primary biological origin. The precise nature of the 
impairment is unknown, but there is much evidence that these children
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display impairments in perception, language, and cognition. Thus it 
seems that we can delineate deficiencies in functioning in autistic 
children, which we may presume to have an ’organic* basis, without 
being able to specify their exact origin.

Our knowledge, or rather lack of it, concerning the precise 
aetiology of childhood autism, means that at present our treatment 
procedures and educational methods remain, to a considerable extent, 
independent of aetiological considerations. It is quite possible that 
they will remain so even when our understanding of the aetiology is com
plete. The most promising current approaches involve a variety of 
behaviour modification techniques with programmes designed for the 
individual requirements of each child. The third conclusion to be 
drawn from the literature to date however, is that despite the apparent 
independence of treatment (including education) and aetiology, we must 
incorporate our knowledge of specific perceptual, language, and cog
nitive deficits into these treatment programmes. Our techniques will 
be significantly less than maximally effective if we fail to do so.
Thus data on the limitations of the power of secondary reinforcers, on 
stimulus overselectivity, cross-modal information processing difficul
ties, severe comprehension and expressive defects in language, and the 
use of internal stereotyped ’rules’ are merely examples of research 
that has forceful implications for the way we design treatment and 

educational programmes. The use of ’intra-stimulus’ prompts and the 
initial use of primary rewards in any discrimination learning setting, 
are also only examples of the way we may use our research findings in 
this manner. The vast majority of studies that have yielded data on 

specific deficiencies in the autistic child are of recent origin.
There are several areas of functioning that also need exploring.
Further research in these areas of deficit is needed to confirm the
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proposed areas of dysfunction, to test the degree and generality of 
the deficit, and to look for possible further characteristic abnormal
ities in functioning.

A final conclusion may be that despite the extensive volume 
of research published since the original delineation of the syndrome, 
there remain many unanswered questions. The autistic child presents 
intriguing, but urgent, problems. It is essential that further 

research attempts to answer some of these questions and to add substan
tially to our knowledge of his characteristic deficiencies and his 
milieu, in order that we may provide an optimal environment tailored 
to his individual needs. At present the prognostic situation is very 
poor.

This thesis was therefore directed towards such research, and 
consists of three major areas of enquiry. The first concerns an 
analysis of certain features of the autistic child’s environment.
Where ’psychogenic’ protagonists report evidence of environmental 
variables that they consider to be relevant to the aetiology of child
hood autism, their arguments are frequently refuted on methodological 
grounds and also because it is clear that they have not separated a 
primary aetiological factor from a parental reaction to a severely 
behaviourally disturbed child. These criticisms are undoubtedly 
valid, but do not necessarily imply that such features are unimportant. 
Clearly the reactions of parents to the autistic child’s deviant 
behaviours are of prime concern to those involved in treatment and 
education. We know little of the way in which parents attempt to 

cope with the autistic child’s demands arising from his intrinsic 
deficiencies. In addition to individual variations amongst these 
children, there are many features common to them. There is a need 
therefore to study common difficulties and common strategies used by
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parents in an attempt to overcome these problems. We are deficient 
in specific data on what may be common to the type of linguistic 

environment parents provide for these children, the type of reinforce
ment contingencies they deliver, their method of interaction with the 
autistic child, responses that may maintain some aspects of the deviant 
behaviour, and many other features of parental behaviour. The first 
study to be reported attempts to yield information on some of these 
points via a comparative analysis of parent-child interactions with 
normal and autistic children.

A second area of research concerns the measurement of auton
omic responses of autistic children to certain environmental stimuli. 
Many autistic children are non-verbal and all display severe express
ive and communication defects. Similarly, in many situations no overt 
responses to environmental stimuli are observed, and such apparent un
responsiveness has led to clinical descriptions of the autistic child 
as aloof and severely withdrawn and also to aetiological hypotheses 
concerning arousal and attentional defects. Despite these qualities, 
little research on autonomic responses of the autistic child has been 
conducted, although it may be potentially most fruitful, perhaps 
especially with completely non-verbal subjects. The second study was 
concerned with such autonomic measurement, involving responses to 
selected, experimentally controlled stimuli.

The third aspect of childhood autism under study involves 
analysis of the learning difficulties characteristic of the autistic 
child. A process of stimulus overselectivity would indeed provide 

learning difficulties, but it seems that there are others. It has 
been proposed that these children suffer from marked defects in cog
nitive functioning which may differentiate them from other handicapped 
children. The importance of such defects for treatment and education
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has been outlined. Further research in this area is warranted.
Current research has chiefly used the errors found in the learning of 
binary sequences as an index of such cognitive dysfunction. It is 
clear that these defects must be evident in activity not directly 
related to language competence, and therefore tasks requiring 
conceptual functioning may be a suitable medium to investigate 

proposed deficits. In addition to error analysis on such tasks, an 
investigation of the strategies used by subjects, including their use 
of task-relevant information feedback, may yield further data on the 
depth and generality of cognitive defects.

The experimental studies to be reported concerned themselves, 
therefore, with these three aspects of childhood autism.



CHAPTER THREE;
"MOTHER-CHILD INTERACTIONS WITH NORMAL AND AUTISTIC CHILDREN"
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I n t r o d u c t io n

For a  number o f  ch ild h o o d  b e h a v io u r d is o r d e r s  i t  i s  c l e a r  

t h a t  w h a tev e r f a c to r s  may be a e t i o l o g i c a l l y  r e l e v a n t ,  many a s p e c ts  o f  

th e  c h i l d ’ s d e v ia n t b e h a v io u rs  a re  in f lu e n c e d  and in d e ed  in  some c a se s  

m a in ta in e d , by p a r e n ta l  b e h a v io u r (V erry  & V o lle rs h e im , 1967» W ahler, 

1969) .  I t  i s  a l s o  a p p a re n t t h a t  th e  same may a p p ly  to  c e r t a in  symptoms 

d is p la y e d  by a u t i s t i c  c h i ld r e n  (Moore and B a i le y , 1973; K o z lo f f ,  1973; 

L ovaas, 1971 ). There h as  been  a  r a p id  grow th  i n  r e c e n t  y e a rs  th e r e 

f o r e  i n  hom e-based b eh a v io u r m o d if ic a t io n  programmes in v o lv in g  p a re n ts  

a s  c o - th e r a p i s t s  (O’L e l l ,  1974 ). However, b e fo re  any a p p r a i s a l  o f  

r e le v a n t  f e a tu r e s  i n  th e  c h i l d ’ s en v iro n m en t, and b e fo re  any m o d if ic a 

t i o n  o f  e i t h e r  th e  c h i l d ’ s o r  p a r e n t s ’ b e h a v io u r , i t  i s  n e c e s s a ry  to  

o b ta in  a p p ro p r ia te  n o rm ativ e  d a t a .  I t  i s  p roposed  th a t  th e  r e le v a n t  

v a r i a b le s  i n  th e  c h i l d ’ s env iro n m en t, and p a r t i c u l a r l y  th e  d eg ree  and 

n a tu re  o f  p a r e n ta l  c o n t r o l ,  canno t be s a t i s f a c t o r i l y  a s s e s s e d  w ith  any 

d eg ree  o f  r e l i a b i l i t y  and a c c u ra c y  from  sim p ly  in te rv ie w in g  p a r e n t s ,  

a d m in is te r in g  p e r s o n a l i ty  t e s t s ,  o r  d e s ig n in g  p a r e n ta l  q u e s t io n n a ir e s .  

The s tu d ie s  t h a t  u se  such  te c h n iq u e s  to  in v e s t i g a t e  p a r e n ta l  c h a r a c te r 

i s t i c s  a re  i n  any ca se  a e t i o l o g i c a l l y  o r ie n t a te d  ( e . g . ,  Ogden e t  a l . ,  

1968 ; P a r i s h ,  1969» E ise n b e rg , 1 9 57 ). These m ethods a l s o  assume 

t h a t  p a re n ts  a re  aware o f  t h e i r  b eh a v io u r i n  r e l a t i o n  to  t h e i r  c h i ld  and 

th e  e f f e c t  o f  th e  c h i l d ’ s b e h a v io u r  upon th e m s e lv e s . N e ith e r  

a ssu m p tio n  i s  w a rra n te d .

A more a p p ro p r ia te  method would be to  s tu d y  p a r e n t - c h i ld  

i n t e r a c t i o n s ,  w hich c o n s t i t u t e  th e  m ajo r ch an n e l th ro u g h  w hich b o th  

p a re n t  and c h i ld  e x e r t  b e h a v io u r c o n t ro l  and w hich i s  one o f  th e  

p r in c i p l e  le a r n in g  s i t u a t io n s  f o r  th e  c h i ld .  Due to  p r a c t i c a l  

r e s t r i c t i o n s  on th e  p re s e n t  s tu d y , i t  was n e c e s s a ry  to  r e s t r i c t  th e  

a n a ly s i s  o f  i n t e r a c t io n s  to  th o s e  betw een m other and c h i ld ,  a lth o u g h
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t h i s  was by no means in te n d e d  to  d is p la y  a  la c k  o f  re g a rd  f o r  f a t h e r -  

c h i ld  i n t e r a c t i o n s .

K o z lo ff  ( 1973) p o in ts  o u t t h a t  p a ren th o o d  i s  p e rh ap s  th e  

one m a jo r o c c u p a tio n  and s k i l l  n o t ta u g h t fo rm a lly  i n  any way, r a t h e r  

b e in g  l e a m t  by t r i a l  and e r r o r .  Thus when s e v e re  d is tu rb a n c e s  in  

th e  c h i ld  do o ccu r (a s  i n  ch ild h o o d  a u t is m ) ,  p a r e n ts  a r e  i l l  equ ipped  

to  d e a l  w ith  them and o n ly  th e n  do th e y  r e c e iv e  any p ro f e s s io n a l  

a d v ic e .  The c h i l d ’ s d is tu rb a n c e  i s  f r e q u e n t ly  e f f e c t i v e l y  excu sed , 

th u s  chang ing  im p o rta n t r o l e  e x p e c ta t io n s .  I f  th e r e  i s  a  f u r th e r  

d e t e r io r a t i o n  i n  b e h a v io u r , th e n  th e  c h i l d ’ s in f lu e n c e  i n  th e  home 

o f te n  in c re a s e s  due to  in a d v e r te n t  re in fo rc e m e n t o f  in a p p ro p r ia te  

b e h a v io u r , c o n s is t in g  u s u a l ly  o f  dem ands, d i s r u p t iv e  b e h a v io u r , non- 

com pliance and n e g a tiv ism  in  th e  ca se  o f  ch ild h o o d  a u tis m . K o z lo ff  

m a in ta in s  t h a t  a t  t h i s  p o in t ,  no m a t te r  how th e  d is tu rb a n c e  i n i t i a l l y  

a r o s e ,  th e  p a re n ts  need  t r a i n i n g  i n  te a c h in g  th e  c h i ld  s o c i a l i s a t i o n .  

T h is  i s  a  c r u c i a l  p o in t ,  f o r  w h atev e r f a c t o r s  a r e  a e t i o l o g i c a l l y  s i g 

n i f i c a n t ,  th e  a u t i s t i c  c h i l d ’ s b e h a v io u r  d i s o r d e r  h as  in e v i t a b ly  d i s 

ru p te d  th e  home environm ent and re n d e re d  norm al i n t e r a c t io n s  betw een 

p a re n t  and c h i ld  n o n -o p tim a l, i f  n o t  d i r e c t l y  m a la d a p tiv e , f o r  b o th  

p a re n t  and c h i ld .  Thus K o z lo ff  b e l ie v e s  i n  a  h e te r o p a th ic  ap p ro ach , 

w here cause  and tre a tm e n t can be e n t i r e l y  s e p a r a te d .  T h is  i s  in  

d i r e c t  c o n t r a s t  to  th e  hom eopathic tr e a tm e n t im p lie d  by th e  m ed ica l 

model o f  b eh a v io u r d is o r d e r .

I t  i s  c l e a r  t h a t  w ith  o u r p r e s e n t  s t a t e  o f  knowledge and 

from  c u r r e n t  r e s e a r c h  f in d in g s ,  we canno t y e t  u n e q u iv o c a lly  s e p a ra te  

th e  c a u s e - e f f e c t  p rob lem . P a re n ts  may be r e a c t in g  to  th e  c h i l d ’ s 

i n i t i a l  d e v ia n t b e h a v io u r , and t h i s  i s  a s  p la u s ib le  a s  s u g g e s tio n s  

t h a t  t h e i r  b e h a v io u r  i s  d i r e c t l y  a e t i o l o g i c a l l y  r e l e v a n t . I n  add

i t i o n ,  i n i t i a l  c a u s a l f a c to r s  may n o t be th e  ones t h a t  m a in ta in
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’a u t i s t i c *  behav iou r*  W illiam s ( I 968) a s s e r t s  t h a t ;  "We have lo n g  

ago abandoned th e  id e a  t h a t  good m o th e rin g  i s  som eth ing  in n a te  i n  a l l  

women b u t we a re  o n ly  a t  th e  th r e s h o ld  o f  u n d e rs ta n d in g  th e  m u lt i tu d e  

o f  mechanisms th ro u g h  w hich m other and c h i ld  s t im u la te  each  o th e r  to  

d e s i r a b le  re sp o n ses"*  I t  i s  c l e a r  t h a t  th e  p a r e n ta l  p e r s o n a l i ty  

c h a r a c t e r i s t i c s  r e p o r te d  a re  n o t n e c e s s a r i ly  c a u s a l ,  and we m ust ta k e  

s p e c ia l  c a re  n o t to  u se  any p a r e n ta l  ’ ty p e ’ o r  b e h a v io u r  p a t t e r n  d es

c r ip t i o n s  i n  a  p e r jo r a t i v e  f a s h io n .  P a re n ts  a r e  a s  l i k e l y  to  be a s  

much u n d e r th e  c o n t ro l  o f  th e  c h i l d ’ s b e h a v io u r  a s  th e  c h i ld  i s  u n d er 

th e  c o n t ro l  o f  th e  p a r e n t .  In d e e d , K o z lo ff  p ro p o ses  t h a t  we m ust 

lo o k  upon th e  a u t i s t i c  c h i ld  and h i s  env ironm ent w ith in  th e  fram ework 

o f  s o c ia l  exchange th e o ry .

A rev iew  o f  th e  c u r r e n t  l i t e r a t u r e  su g g e s ts  t h a t  th e r e  i s  a  

s tro n g  p r o b a b i l i t y  t h a t  c h ild h o o d  a u tism  h as  an i n i t i a l  a e t io lo g y  o f  

an  o rg a n ic  n a tu r e .  But i t  i s  a l s o  c l e a r  t h a t  th e  a u t i s t i c  c h i l d ’ s 

env ironm ent w i l l  be c i u c i a l  i n  d e te rm in in g  a t  l e a s t  some o f  h i s  i n t 

e l l e c t u a l  and s o c ia l  developm en t, and p a r t i c u l a r l y  th e  s e v e r i t y  and 

p e r s i s te n c e  o f  many a s s o c ia te d  symptoms. R u t te r  (1 9 7 4 ) , a f t e r  

p ro p o s in g  a  p rim ary  o rg a n ic  a e t io lo g y ,  m a in ta in e d  t h a t  ; "Of co u rse  

t h i s  does n o t mean t h a t  fa m ily  and o th e r  en v iro n m en ta l f a c to r s  do n o t 

in f lu e n c e  th e  b e h a v io u r o f  a u t i s t i c  c h i ld r e n .  O bviously  th e y  d o , 

j u s t  a s  th e y  in f lu e n c e  t h a t  o f  any c h i ld r e n  -  norm al o r  h an d icap p ed . 

T here a r e  s p e c ia l  c o n s id e ra t io n s  in  t h i s  c o n n e c tio n  a s  th e  c o g n i t iv e  

h an d icap s  o f  th e  a u t i s t i c  c h i ld  im p a ir  h i s  re sp o n se s  to  th e  w orld  

abou t h im . I f  th e r e  i s  to  be o p tim a l developm en t, norm al e x p e r ie n c e s  

a r e  n o t enough, because  th e y  may n o t im pinge upon h im ", ( p .  155)

I t  th e r e f o r e  seems m ost im p o rta n t t h a t  we in v e s t ig a t e  th e  

n a tu re  o f  th e  environm ent t h a t  i s  p ro v id ed  f o r  th e  a u t i s t i c  c h i ld .

T a f t  ( 1964) c l e a r l y  a g re e s  w ith  such  an a s s e r t i o n ;  "C o n tin u in g  ex -
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p lo r a t io n s  in to  th e  i n t e r a c t io n s  o f  th e  c h i ld  and h i s  environm ent 

a re  e s s e n t i a l  i f  we a r e  to  u n d e rs ta n d  th e  p a th o p h y s io lo g y  o f  i n f a n t i l e  

a u tism . B eh av io u ra l s c i e n t i s t s  a r e  w e ll aw are o f  th e  u n s e t t l e d  

q u e s tio n s  r e g a rd in g  c l a s s i f i c a t i o n ,  th e  sam pling  problem s and th e  

a lm o st i n f i n i t e  p e rm u ta tio n s  and co m b in a tio n s  t h a t  a re  in h e re n t  when 

e x p e r i e n t i a l  f a c t o r s  a re  compared w ith  g e n e t ic  and c o n s t i t u t i o n a l  

f a c t o r s ” , ( p . 105)

The p re s e n t  s tu d y  th e r e f o r e  a tte m p te d  to  a n a ly s e  f e a tu r e s  o f  

m o th e r -c h ild  i n t e r a c t io n s  w ith o u t i n  any way c la im in g  to  be an  a e t i o l 

o g ic a l  s tu d y .  P sychogen ic  a e t i o l o g i c a l  th e o r i e s  and s tu d ie s  in v e s t 

ig a t i n g  p o s s ib le  r e le v a n t  p a r e n ta l  c h a r a c t e r i s t i c s  have in v o lv e d  much 

r e s e a r c h  on p a r e n ta l  a t t i t u d e  and p e r s o n a l i ty  m e a su re s . I t  was f e l t  

t h a t  n o t o n ly  a re  such  c h a r a c t e r i s t i c s  to o  g lo b a l  and im p re c is e ,  b u t 

th e y  o v e rs im p lify  th e  s i t u a t i o n  and a re  a l s o  to o  d iv o rc e d  from  th e  en

v ironm en t d i r e c t l y  r e le v a n t  to  th e  c h i ld ,  i . e . ,  th e  i n t e r a c t i o n  

s i t u a t i o n  betw een c h i ld  and p a r e n t .

W hile b e h a v io u r t h e r a p i s t s  and m o d if ie r s  have o u t l in e d  many 

o f  th e  im p o rta n t f e a tu r e s  i n  th e  a u t i s t i c  c h i l d ’ s environm ent w hich do 

a p p e a r to  m a in ta in  some o f  h i s  d e v ia n t  b eh a v io u r ( e . g . ,  L ovaas, 1971; 

K o z lo f f ,  1975) ,  t h e i r  tre a tm e n t-b a s e d  ap p ro ach es have in e v i t a b ly  r e s 

u l t e d  i n  r e s e a r c h  l a r g e ly  b ased  on s in g le  ca se  s tu d ie s  o r  v e ry  sm all 

sam p les . W hile th e  e f f ic a c y  o f  a  b e h a v io u r  m o d if ic a t io n  programme 

can in d e e d  be a s s e s s e d  i n  such  d e s ig n s ,  th e  q u e s tio n  o f  th e  g e n e ra l

i t y  o f  f in d in g s  and th e  r e l a t i o n  o f  th e  d a ta  to  m other-norm al c h i ld  

i n t e r a c t io n s  canno t be a s s e s s e d  from  such  s t u d i e s .  These a re  b o th  

q u e s tio n s  w hich n o t o n ly  th e  r e s e a r c h  p s y c h o lo g is ts  a re  i n t e r e s t e d  i n ,  

f o r  ex p erim en ts  w ith  a u t i s t i c  and c o n t ro l  g roups w i l l  y i e ld  d a ta  

p o t e n t i a l l y  u s e f u l  i n  th e  d e s ig n  o f  g e n e r a l is e d  tre a tm e n t p ro g ra mmes 

and a l s o  n o rm ativ e  d a ta  on th e  m o th e r -c h ild  i n t e r a c t i o n .  One r e c e n t  

s tu d y  (Wahl e t  a l . .  1974) o n  m o th e r -c h ild  i n t e r a c t io n s  w ith  non-
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d e v ia n t c h i ld r e n  su g g e s te d  t h a t  such  in t e r a c t i o n s  a re  th e m se lv es  non- 

o p tim a l i n  te rm s o f  th e  e f f i c i e n c y  o f  p a r e n ta l  management w ith in  an 

o p e ra n t framework a n a ly s is #  , A f u r t h e r  problem  w ith  b e h a v io u r  th e ra p y  

s tu d ie s  o f  m ost v a r i e t i e s  i s  t h e i r  r e j e c t i o n  o f  th e  u s e fu ln e s s  o f  

t r a d i t i o n a l  d ia g n o s t ic  c a t e g o r ie s ,  s in c e  t h e i r  tre a tm e n t approach  to  

m ost d is o r d e r s  i s  e s s e n t i a l l y  s i m i l a r ,  le a d in g  to  r e f e r e n c e s  to  t h e i r  

s u b je c t s  a s  " a u t i s t i c - l i k e "  ( e . g . ,  C ra ig h ead , O’L eary  and A lle n , 1973)* 

T h is  n a t u r a l l y  c a s t s  a  s u s p ic io n  on th e  hom ogeneity  o f  t h e i r  s u b je c ts  

w here c r i t e r i a  o r  d e t a i l e d  b e h a v io u ra l n o te s  a re  n o t p re s e n te d .

O ther l i m i t a t i o n s  o f  such  s tu d ie s  have been  o u t l in e d  ( e . g . ,  Howlin 

e t  a l . .  1973b ) .

Language d e f i c i t s  a re  u n d o u b ted ly  p a r t  o f  th e  fundam ental 

problem s i n  ch ild h o o d  a u tism , and in v e s t i g a t in g  th e  c u r r e n t  l i n g u i s t i c  

environm ent f o r  th e  a u t i s t i c  c h i ld  w ould seem to  be o f  some im p o rtan ce . 

M a rs h a ll ,  H erg renes and G o ld s te in  (1973) p ropose  t h a t :  " In  a s s e s s in g

speech  and lan g u ag e  developm ent, th e  env ironm ent o f  th e  c h i ld ,  in c lu d 

in g  h i s  r e l a t i o n s h ip  w ith  th o s e  p la y in g  a  v i t a l  r o l e  i n  sh ap in g  th a t  

en v iro n m en t, sho u ld  be c o n s id e r e d . . . .T h e  adequacy  o f  a  c h i l d ’ s s k i l l s  

may be c o n d itio n e d  by th e  speech  p a t t e r n s  o f  th e  en v iro n m en t. The 

c h i l d ’ s e a r l i e s t  e x p e r ie n c e s  a re  i n  r e l a t i o n s h ip  to  h i s  p a re n ts  and 

more s p e c i f i c a l l y ,  h i s  m o th e r. The m other p ro v id e s  th e  m ost con

s i s t e n t  speech  p a t t e r n  i n  th e  c h i l d ’ s en v iro n m en t. A s y s te m a tic  

a n a ly s i s  o f  v e rb a l  i n t e r a c t io n s  h a s  th e  p o t e n t i a l  f o r  p ro v id in g  a  base  

from  w hich r e h a b i l i t a t i v e  p ro c e d u re s  m ight be d e v e lo p e d " , ( p . 415 )*

G o ld farb  and h i s  c o lle a g u e s  have c a r r i e d  o u t much r e s e a r c h  

on m o th e r -c h ild  i n t e r a c t io n s  w ith in  an e x p e r im e n ta l,  n o n - tre a tm e n t 

fram ework (M eyers and G o ld fa rb , 1961; G o ld fa rb , G o ld fa rb  & S c h o ll ,  1966; 

G o ld fa rb , Levy & M eyers, 1972; G o ld fa rb , Y udkovitz and G o ld fa rb , 1973)* 

T h is  r e s e a r c h  has been  rev iew ed  i n  C h ap te r 1 . G o ld fa rb  r e p o r te d
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s e v e r a l  d e v ia n t a s p e c ts  i n  th e  c l a r i t y  and u se  o f  speech  by th e  

m other when i n t e r a c t i n g  w ith  h e r  a u t i s t i c  c h i ld .  As G o ld fa rb  him

s e l f  p o in te d  o u t ,  th e  a p p a re n t p oo r com m unication o f  th o u g h t and f e e l 

in g  in d i c a te s  a  la c k  o f  th e  m ost im p o rta n t in s tru m e n t f o r  en h an c in g  

norm al a tta c h m e n t re sp o n s e s  i n  th e  c h i ld ,  f o r  e d u c a tin g  and g u id in g  

t h e i r  g ro w th , and f o r  a s s i s t i n g  them to  a c h ie v e  o rd e r  and c l a r i t y  i n  

t h e i r  env iro n m en t. T h is  i s  q u i te  a p a r t  from  m others b e in g  p o o r speech  

m odels f o r  th e  l e a r n in g  o f  th e  a c o u s t ic  and g ram m atica l a s p e c ts  o f  

la n g u a g e . These m o d e llin g  f a i l u r e s  a r e  c l e a r l y  m ost i n t e r e s t i n g  and 

w h i ls t  G o ld fa rb  r e l a t e d  them to  h i s  a e t i o l o g i c a l  h y p o th e s is  o f  a  c o n t in 

uum o f  an  i n t e r a c t i o n  betw een b io lo g ic a l  and en v iro n m en ta l f a c t o r s ,  one 

does n o t need  to  s u b sc r ib e  to  h i s  p o s i t i o n  and a e t io lo g i c a l  in f e r e n c e s  

to  a p p r e c ia te  th e  s ig n i f i c a n c e  o f  th e s e  f in d in g s .  I n  a  r e c e n t  i n t e r 

e s t i n g  s tu d y  (G o ld fa rb , Yudkowitz and G o ld fa rb , 1 9 73 ), G o ld fa rb  

r e p o r te d  a b e r r a n t  p a t t e r n s  o f  com m unication betw een th e  m other and 

a u t i s t i c  c h i ld  when engaged i n  r e f e r e n t i a l  com m unication ta s k s  ( c . f .  

K raus and G lu ck sb erg , 19&9) w hich i s  a  s i t u a t i o n  c l e a r l y  r e l a t e d  to  

th e  home le a r n in g  env ironm ent o f  th e  c h i ld .  R e f e r e n t ia l  com m unication 

ta s k s  in v o lv e  one member o f  a  d ia d  c o n s t r u c t in g  a  v e rb a l  d e s c r ip t io n  

o f  a  t a r g e t  o b je c t  i n  o rd e r  t h a t  a  r e c i p i e n t  may be a b le  to  s e l e c t  t h a t  

t a r g e t  from  an a r r a y .  Howlin e t  a l . .  (l973b) u n d e r l in e  th e  im p o rtan ce  

o f  d e f e c ts  i n  th e  l i n g u i s t i c  env ironm ent f o r  a  c h i ld  by n o t in g  t h a t  i 

"W hile P s y c h o lo g is ts  may d is a g re e  o v e r th e  m echanism s u n d e r ly in g  th e  

a c q u i s i t i o n  o f  language  i n  th e  young c h i ld ,  th e r e  i s  common agreem en t on 

one m a jo r p o in t :  a  c h i l d ’ s in fo rm a tio n  ab o u t th e  s p e c i f i c  lan g u ag e  he

i s  to  l e a m  m ust come from th e  language  w hich he h e a rs  spoken around  

h im ", ( p . 517)

G o ld fa rb ’ s s tu d ie s  do d is p la y  what a p p e a r  to  be f o u r  l i m i t 

a t io n s  how ever:
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1) They c o n c e n tra te  on th e  v e rb a l  a s p e c ts  o f  m o th e r -c h ild  i n t e r 

a c t io n s  and e s p e c ia l ly  th e  m o th e r’ s sp e e c h . Many im p o rta n t f e a tu r e s  

o f  i n t e r a c t i o n s  a r e  n o n -v e rb a l ,  and we know t h a t  th e r e  a r e  im p o r ta n t 

n o n -v e rb a l a s p e c ts  o f  com m unication (A rg y le , 1969» S te m ,  I 969) .

In d e e d , s in c e  a u t i s t i c  c h i ld r e n  a r e  r e p o r te d  to  have a  s t r o n g  ten d en cy  

to  gaze  a v e r t  (H u tt e t  a l . .  I 964 ; T in b e rg en , 1972), i t  w ould , f o r  

exam ple, be i n t e r e s t i n g  to  s tu d y  th e  e f f e c t s  t h a t  t h i s  may have upon 

m o th e r -c h ild  i n t e r a c t i o n s .

2 ) G to ldfarb’ s s tu d ie s  n o t o n ly  c o n c e n tra te  on m o th e r’ s sp eech  b u t a l s o  

m ost o f  th e  m easures r e p o r te d  were b ased  on o b s e rv e r  r a t i n g s  p ro c e d u re s ,  

( e . g . ,  " c l a r i t y "  and " s p o n ta n e i ty "  o f  sp e e c h , o r  " m e e tin g /n o t m ee tin g "  

c h i l d ’ s dem ands) .  W h ils t r a t i n g  m easures a r e  n o t uncommon i n  p sy c h o l

o g ic a l  r e s e a r c h ,  and th e  u se  o f  n a iv e  o b s e rv e rs  and r e l i a b i l i t y  checks 

in c r e a s e s  th e  s t r e n g th  o f  th e  d a t a ,  i t  w ould seem t h a t  th e  u se  o f  l e s s  

i n f e r e n t i a l ,  more ’ c o n c re te ’ e m p ir ic a l  m easures where p o s s i b le ,  would

be d e s i r a b l e .

3 ) The i n t e r a c t i o n  p e r io d s  s tu d ie d  a r e  f r e q u e n t ly  v e ry  s h o r t ,  and 

o f te n  a r e  o f  an  a ty p ic a l  n a tu re  ( e . g . ,  ’ s u r p r i s e ’ p a r e n ta l  v i s i t s ) .

4 ) P erh ap s th e  most im p o rta n t w eakness i n  G o ld fa rb ’ s s tu d ie s  l i e s  i n  

th e  t r e a tm e n t o f  th e  m other and h e r  b e h a v io u r  a s  an in d iv id u a l  u n i t  i n  

th e  i n t e r a c t i o n  s i t u a t i o n .  As K o z lo ff  (1973) a d v o c a te d , we need  to  

o b serv e  th e  r e c ip r o c a l  r e l a t i o n s h ip  betw een th e  b e h a v io u r  o f  th e  

p a r e n t  and th e  c h i ld .  We must a sk  q u e s tio n s  o f  th e  k in d :  " I f  th e  

m other e l i c i t s  b eh a v io u r x ,  what i s  th e  c h i l d ’ s re sp o n se  to  t h i s ? "  o r  

"What m a te m a l b e h a v io u r  te n d s  to  p rece d e  c h i ld  b eh a v io u r y ? " .  The 

m o th e r -c h ild  i n t e r a c t i o n  i s  a  p ro c e s s  o f  s o c ia l  exchange, w here each  

p a r tn e r  m o d if ie s  th e  b e h a v io u r  o f  th e  o th e r .

Howlin e t  a l . , ( 1973b) r e p o r t  an  i n t e r e s t i n g  p i l o t  s tu d y  on 

th e  a n a ly s i s  o f  speech  to  a u t i s t i c  c h i ld r e n  by t h e i r  m o th e rs . S e v e ra l
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m easures w ere ta k e n  o f  speech  o v er lo n g e r  tim e  p e r io d s  th a n  Gk>ldfarb 

u s e d . The d a ta  su g g es ted  t h a t  a  h ig h  p e rc e n ta g e  o f  q u e s tio n s  a re  

p re s e n te d  to  a u t i s t i c  c h i ld r e n  even when th e y  a re  n o n -v e rb a l , a lth o u g h  

th e  c h i ld r e n  th em se lv es  a sk  v e ry  few q u e s t io n s .  V erb a l re in fo rc e m e n t 

was q u i te  f re q u e n t i n  m others  o f  v e rb a l  a u t i s t i c  c h i ld r e n ,  b u t much 

low er i n  m others  o f  n o n -v e rb a l c h i ld r e n .  S im i la r ly ,  c o r r e c t io n s ,  

d i r e c te d  m im icry , and p rom pting  w ere much more f r e q u e n t ly  o b serv ed  in  

th e  sp eech  o f  m others o f  n o n -v e rb a l a u t i s t i c  c h i ld r e n .  F in a l ly ,  th e  

amount o f  im i ta t iv e  speech  p roduced  by m o th ers  was v e ry  low , b e in g  l e s s  

f re q u e n t th a n  t h a t  o f te n  r e p o r te d  i n  s tu d ie s  where m others  speak  to  

norm al c h i ld r e n  i n  th e  v e ry  e a r ly  s ta g e s  o f  p ro d u c tiv e  language  d e v e l

opm ent. The a u th o rs  o f  t h i s  s tu d y  p ro p o se  t h a t  th e r e  a r e  a  number 

o f  p o s s ib le  h y p o th e ses  w hich t h i s  d a ta  may s u p p o r t .  Anongst th e s e  

a re  th e  p o s s i b i l i t y  t h a t  low fre q u e n c y  sp eech  i n  a u t i s t i c  c h i ld r e n  i s  

a s s o c ia te d  w ith  a  la c k  o f  re in fo rc e m e n t o f  spon tan eo u s u t t e r a n c e s ,  and 

t h a t  in a c c u ra c ie s  i n  th e  c h i l d ’ s sp e e c h , w here p r e s e n t ,  may be a  fu n c

t i o n  o f  a  p o o r p a r e n ta l  speech  model o r  a  la c k  o f  feed b ack  v ia  

c o r r e c t io n s  and p ro m p ts. I t  i s  p o s s ib le  t h a t  m o th ers  f a i l  to  s t im u la te  

and encourage sp e e c h : th e  s tu d y  r e p o r te d  a  h ig h  l e v e l  o f  non

in t e r a c t i o n a l  speech  c o n s is t in g  o f  commands and s ta te m e n ts  r a t h e r  th a n  

re in fo rc e m e n t and m o d e llin g  b e h a v io u rs . The a u th o rs  a l s o  n o te  t h a t  

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

c h i ld r e n ,  b u t r a t h e r  t o  many c h i ld r e n  w ith  lan g u ag e  d e la y s .

T h is  s tu d y  h as  produced some i n t r i g u i n g  r e s u l t s ,  b u t i t  m ust 

be b o m  i n  mind t h a t  i t  s u f f e r s  from  th e  d i f f i c u l t i e s  o f  m ost p i l o t s  

i n  th e  u se  o f  a  sm a ll sample and i n s u f f i c i e n t  c o n t r o l s .  However, i t  

f u l l y  w a rra n ts  th e  p roposed  f u l l - s c a l e  s tu d y  to  fo llo w  i t ,  and th e  

sp eech  a n a ly s i s  scheme o u t l in e d  p ro m ises  to  le a d  to  th e  i d e n t i f i c a t i o n  

o f  d e f ic ie n c i e s  i n  th e  speech  o f  m o thers  to  t h e i r  a u t i s t i c  c h i ld r e n .
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G o ld fa rb ’ s s tu d ie s  w ere b ased  on com parisons betw een 

ex p e rim e n ta l g roups o f  a u t i s t i c  c h i ld r e n  w ith  t h e i r  own m others and 

c o n t ro l  group c h i ld r e n  and t h e i r  own m o th e rs . The c o n t ro l  groups 

th e m se lv es  c o n s is te d  i n  some s tu d ie s  o f  norm al c h i ld r e n  b u t i n  o th e rs  

c h i ld r e n  w ith  "n o n -p sy c h o tic  b e h a v io u ra l p a th o lo g y " . I t  would seem 

t h a t  th e r e  a re  f u r t h e r  q u e s tio n s  to  be a sk e d . We may w ish  to  know how 

much any d i f f e r e n c e s  i n  th e  b e h a v io u r  o f  m o thers  o f  a u t i s t s  and m o thers  

o f  c o n t ro l s  a r e  dependant upon th e  im m ediate d e v ia n t b eh a v io u r o f  th e  

a u t i s t i c  c h i ld  i n  th e  i n t e r a c t i o n  s i t u a t i o n .  Thus i f  m o thers  o f  

a u t i s t i c  c h i ld r e n  a r e  a ty p ic a l  i n  t h e i r  i n t e r a c t i o n  b e h a v io u r , i t  i s  

n e c e s s a ry  to  e s t a b l i s h  w h e th er t h i s  i s  a  fu n c t io n  o f  th e  im m ediate 

d e v ia n t b eh a v io u r o f  th e  a u t i s t i c  c h i ld  o r  w h eth er t h i s  i s  a  lo n g 

s ta n d in g  ’mode* o r  ’ s t y l e ’ o f  i n t e r a c t i n g  w ith  c h i ld r e n  i n  g e n e r a l ,  i n 

c lu d in g  n o n - a u t i s t i c  c h i ld r e n .

In  th e  p r e s e n t  s tu d y  th e r e f o r e ,  m others o f  a u t i s t i c  c h i ld r e n  

w ere a l s o  s tu d ie d  w h ile  i n t e r a c t i n g  w ith  norm al c h i ld r e n ,  and c o n t ro l  

m others  w h i ls t  i n t e r a c t i n g  w ith  a u t i s t i c  c h i ld r e n .  A lso , th e  

q u e s tio n  a r i s e s  a s  to  th e  e f f e c t  o f  f a m i l i a r i t y  upon th e  i n t e r a c t i o n .  

G o ld fa rb ’ s s tu d ie s  employed m others o f  a u t i s t s  i n t e r a c t i n g  w ith  t h e i r  

own a u t i s t i c  c h i ld  and c o n t ro l  m o thers  w ith  t h e i r  own norm al c h i ld .

We may now w ish  to  a sk  w h eth er any c h a r a c t e r i s t i c s  o f  b e in g  a  m other o f  

an a u t i s t i c  c h i ld  a r e  r e s t r i c t e d  to  i n t e r a c t i o n s  w ith  t h e i r  own c h i ld ,  

r a t h e r  th a n  any a u t i s t i c  c h i ld .  Thus i n  a d d i t io n  to  i n t e r a c t i n g  w ith  

t h e i r  own c h i ld  and w ith  a  norm al c h i ld ,  m others  o f  a u t i s t i c  c h i ld r e n  

a l s o  i n t e r a c t e d  w ith  an u n fa m i l ia r  a u t i s t i c  c h i ld .  F a m i l ia r i ty  i n  

t h i s  c o n te x t r e f e r s  to  th e  f a m i l i a r i t y  o f  th e  m other w ith  h e r  own, 

in d iv id u a l  c h i l d ^ / .  Thus i t  was in te n d e d  to  lo o k  a t  th e  e f f e c t s  o f  

i n t e r a c t i n g  w ith  an  a u t i s t i c  c h i ld ,  b u t one t h a t  was n o t f a m i l i a r  to  

th e  m o th e r.
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I f  c o n s is te n t  d i f f e r e n c e s  ap p e a r betw een m o thers  o f  a u t i s t i c  

and c o n t ro l  c h i ld r e n ,  w ith  b o th  f a m i l i a r  and u n f a m i l ia r  c h i ld r e n ,  th e n  

in f e r e n c e s  abou t more s t a b l e  i n t e r a c t i o n a l  c h a r a c t e r i s t i c s  o f  th e  

m others can be made, r a t h e r  th a n  abou t s p e c i f i c  re sp o n se s  to  th e  

im m ediate b eh a v io u r o f  any in d iv id u a l  i n t e r a c t i o n  p a r tn e r .

Thus to  sum m arise, th e r e  were s ix  s e p a ra te  ’ ty p e s ’ o f  i n t e r 

a c t io n  in c lu d e d  i n  th e  d e s ig n  o f  th e  c u r r e n t  s tu d y : Each m other o f  an

a u t i s t i c  c h i ld  i n t e r a c t e d  w ith  ( i )  h e r  own a u t i s t i c  c h i ld ;  ( i i )  w ith  a  

norm al c h i ld  ( u n fa m i l ia r  to  h e r ) ;  and ( i i i )  w ith  a n o th e r  a u t i s t i c  

c h i ld  (w ith  whom she was u n f a m i l i a r ) . Each m other o f  a  norm al c h i ld  

i n t e r a c t e d  w ith  ( i v )  h e r  own norm al c h i ld ,  (v )  w ith  an  a u t i s t i c  c h i ld  

(u n fa m i l ia r  to  h e r ) ,  and ( v i )  w ith  a n o th e r  norm al c h i ld  (w ith  whom she 

was u n f a m i l i a r ) .

The p r e s e n t  s tu d y  had f iv e  m a jo r aim s ;

1 ) To c o l l e c t  e m p ir ic a l d a ta  on th e  n a tu re  o f  m o th e r -c h ild  i n t e r 

a c t io n s  u s in g  a  l a r g e  number o f  b o th  v e rb a l  and n o n -v e rb a l m easu re s , 

c o l l e c t i n g  d a ta  from  b o th  th e  m other and c h i ld .  The d a ta  to  be 

c o l le c t e d  was in te n d e d  to  be a s  f r e e  a s  p o s s ib le  from  any s u b je c t iv e  

r a t i n g  p ro c e d u re s .

2 ) To a s s e s s  some o f  th e  r e l a t i o n s h ip s  betw een th e  c h i l d ’ s and th e  

m o th e r’ s b e h a v io u r .

3 ) To compare th e  d a ta  c o l le c te d  from  in t e r a c t io n s  in v o lv in g  a u t i s t i c  

c h i ld r e n  and t h e i r  m others  w ith  d a ta  from c o n tro l  m others  and t h e i r  

c h i ld r e n .

4 ) To a s s e s s  th e  r e l a t i v e  e f f e c t s  on m o thers  o f  i n t e r a c t io n s  w ith

(a )  a u t i s t i c  c h i ld r e n  (b )  norm al c h i ld r e n  ( c )  f a m i l i a r  c h i ld r e n  / " i . e . ,  

f a m i l i a r  to  th e  m o t h e r ^  (d )  u n f a m i l ia r  c h i ld r e n .

5 ) To in v e s t ig a t e  w h eth er any i n t e r a c t i o n  c h a r a c t e r i s t i c s  o f  b e in g  a  

m o ther o f  an  a u t i s t i c  c h i ld ,  a r e  r e s t r i c t e d  to  i n t e r a c t io n s  w ith  h e r
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own c h i ld  (v iz  e f f e c t  o f  f a m i l i a r i t y ) ,  i n t e r a c t i o n s  w ith  a u t i s t i c  

c h i ld r e n  i n  g e n e r a l ,  b o th  f a m i l i a r  and u n f a m i l ia r  to  th e  m other ( i . e . ,  

e f f e c t s  o f  f a m i l i a r i t y  w ith  " a u tism ” and i t s  b e h a v io u ra l c o r r e l a t e s ) ,  

o r  a r e  n o t r e s t r i c t e d  ( i . e . ,  ap p ea r i n  i n t e r a c t i o n s  w ith  b o th  norm al 

and a u t i s t i c  c h i ld r e n ,  f a m i l i a r  and u n f a m i l i a r ) .

METHOD
a )  8ubj^c;ts__

The a u t i s t i c  c h i ld r e n  s e le c te d  f o r  e x p e rim e n ta l s tu d y  had a l l  

r e c e iv e d  a  p s y c h ia t r i c  d ia g n o s is  o f  ch ild h o o d  a u t is m . However, t h i s  

o n ly  se rv e d  a s  an i n i t i a l  s c re e n in g  f o r  s u i t a b l e  s u b je c t s .  The 

p a re n ts  o f  a  group o f  th e s e  c h i ld r e n  w ere c o n ta c te d  and each  w ere th e n  

p a id  a  home v i s i t .  A q u e s t io n n a ir e  was v e r b a l ly  a d m in is te re d  to  a t  

l e a s t  one p a r e n t ,  and t y p i c a l l y  t h i s  was th e  m o th e r. The 

q u e s t io n n a ir e  was b ased  on th e  B r i t i s h  W orking P a r ty  "9 p o in t s "  ( Creak 

e t  a l . . 1961) b u t w ith  a  number o f  a d d i t io n a l  q u e s t io n s .  These i n 

c lu d ed  q u e s tio n s  on p r e n a t a l  h i s t o r y ,  fa m ily  s i z e ,  d ia g n o s t ic  h i s t o r y ,  

e a r l i e s t  symptoms, e d u c a tio n  e t c .  A copy o f  t h i s  q u e s t io n n a ir e  i s  

in c lu d e d  i n  th e  A ppendix (T ab le  A ),

On th e  b a s i s  o f  th e  q u e s t io n n a ir e  d a t a ,  a u t i s t i c  s u b je c t s  

w ere s e le c te d  f o r  e x p e rim e n ta l s tu d y  i f  th e y  d is p la y e d  a t  l e a s t  fo u r  o f  

th e  B r i t i s h  W orking P a r ty  (BWP) " p o in te r s "  (C reak  e t  a l . , I 96 I ) ,  and i t  

was c o n s id e re d  e s s e n t i a l  t h a t  th e y  d is p la y e d  i n  t h e s e , t h r e e  p a r t i c u l a r  

g roups o f  symptoms. These w ere f i r s t  a  g ro s s  and s u s ta in e d  im p a ir 

ment o f  em o tio n a l r e l a t i o n s h ip s  w ith  o th e r  p e o p le  (from  BWP p o in t e r  

number 1 ) .  Second, se v e re  speech  and lan g u ag e  d i f f i c u l t i e s ,  t y p i c a l l y  

in c lu d in g  e c h o l a l i a ,  fragm en ted  sp e e c h , o r  no speech  a t  a l l ,  and p ro 

found com prehension d e f e c t s ,  (from  p o in t e r  number 7 ) .  F in a l ly ,  

e i t h e r  r i t u a l i s t i c ,  com pulsive o r  o b s e s s io n a l  b eh a v io u r (from  p o in te r s
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3 o r  4 o r  8 ) .  Thus th e  s e le c t io n  c r i t e r i a  f o r  s u b je c t  in c lu s io n  in  

th e  p r e s e n t  s tu d y  co rresp o n d ed  c lo s e ly  to  th e  d e s c r ip t io n  o f  c h i ld 

hood au tism  a s  o u t l in e d  by B u t te r  ( l9 7 l )>  b u t was b ased  upon 

q u e s t io n n a ir e  d a ta  d e r iv e d  from th e  C reak e t  a l . ,  ( I 96I )  9 p o in te r s  

f o r  a u t i s t i c  b e h a v io u r  d i s o r d e r s .

Q u e s tio n n a ire  d a ta  on th e  tw e lv e  s u b je c t s  s e le c te d  f o r  th e  

p re s e n t  s tu d y  and i t s  p i l o t ,  r e v e a le d  t h a t  th e  av e rag e  age o f  s u b je c ts  

u sed  i n  th e  s tu d y  was 7*6 y e a rs  ( ra n g e  3 .2  -  1 0 .2 ) ,  w ith  th e  mean age 

a t  w hich a  p s y c h ia t r i c  d ia g n o s is  o f  ch ild h o o d  a u tism  was made b e in g  

3 .6  y e a r s .  73^  o f  th e  m others r e p o r te d  p r e -  o r  p a r a n a ta l  com plica

t i o n s  o f  a  wide v a r i e t y  ( e . g . .  Toxaem ia, b re e c h  p r e s e n ta t io n ,  a n o x ia , 

s e d a t iv e  d ru g s ) .  A symptom found in  a l l  c a se s  s e le c te d ,  b u t n o t i n 

c lu d ed  i n  th e  s e le c t io n  c r i t e r i a ,  was t h a t  o f  marked n e g a t iv is m .

b ) P i l o t  S tudy

A p i l o t  s tu d y  was conducted  u s in g  two a u t i s t i c  c h i ld r e n  and 

t h e i r  m o th e rs , to g e th e r  w ith  two m o thers  o f  norm al c h i ld r e n  o f  th e  

same c h ro n o lo g ic a l age a s  th e  a u t i s t i c  c h i ld r e n .  Each c h i ld  i n t e r 

a c te d  s e p a r a te ly  w ith  h i s  own m o th e r, th e  m other o f  a n o th e r  a u t i s t i c  

c h i ld ,  and th e  m other o f  a  norm al c h i ld .  V ideo taped  re c o rd in g s  were 

made o f  th e s e  i n t e r a c t i o n s ,  and th e  p ro c e d u re s  u sed  and m easures 

ta k e n  w ere e s s e n t i a l l y  th e  same a s  th o s e  o u t l in e d  i n  th e  d e s c r ip t io n  

o f  th e  p r e s e n t  s tu d y .  The p i l o t  s tu d y  e n ab led  th e  r e h e a r s a l  o f  

a p p ro p r ia te  v id e o ta p e  r e c o rd in g  te c h n iq u e s ,  th e  re f in e m e n t o f  un

am biguous i n s t r u c t io n s  to  th e  m o th e rs , and th e  developm ent o f  m easures 

r e le v a n t  to  th e  a n a ly s i s  o f  th e  m o th e r -c h ild  i n t e r a c t i o n s .
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c )  P rocedu re

A t o t a l  o f  te n  a u t i s t i c  c h i ld r e n  and t h e i r  m o th e rs , to g e th e r  

w ith  te n  norm al c h i ld r e n  and t h e i r  m others to o k  p a r t  i n  t h i s  s tu d y .

The te n  norm al c o n t ro l  c h i ld r e n  and t h e i r  m others  w ere 

s e le c te d  from  a  l i s t  o f  v o lu n te e r s  c o l le c t e d  v i a  l o c a l  s c h o o ls ,

W .I*s and M others* U nions. The s e le c te d  c o n t ro l  c h i ld r e n  w ere 

m atched f o r  c h ro n o lo g ic a l a g e , s e x , and p a r e n ta l  s o c ia l  c l a s s  back

ground w ith  th e  e x p e rim e n ta l s u b je c t s .  The s o c ia l  c l a s s  background o f  

th e  two groups o f  c h i ld r e n  w ere sco red  on th e  b a s is  o f  r a t i n g s  i n  th e  

R e g i s t r a r  G enera l * s (1970) C la s s i f i c a t i o n  o f  O ccu p a tio n s , and a  

F is c h e r  E xact P r o b a b i l i ty  t e s t  r e v e a le d  t h a t  th e  two d i s t r i b u t i o n s  d id  

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

Both e x p e rim e n ta l and c o n t ro l  c h i ld r e n  w ere w ith in  th e  3-10 

y e a rs  (C .A .) age g ro u p . For a u t i s t i c  c h i ld r e n  th e  mean c h ro n o lo g ic a l 

age was 7 .2 ^ o (ra n g e  3 .2  -  9 .5 ) ,  and f o r  no rm als  7.3pG {range 3 .5  -  IQO). 

The norm al c h i ld r e n  w ere m atched w ith  th e  a u t i s t i c  c h i ld r e n  on ch ron

o lo g ic a l  age ( r a t h e r  th a n  m e n ta l age f o r  ex am p le), f o r  th r e e  m ajo r 

re a so n s  :

1) I t  was f e l t  t h a t  o f  p a r t i c u l a r  i n t e r e s t  i n  t h i s  s tu d y  would be 

d i f f e r e n c e s  i n  te rm s o f  dev elo p m en ta l b e h a v io u r  norm s, r a t h e r  th a n  

p u re  i n t e l l e c t u a l  o r  c o g n i t iv e  d i f f e r e n c e s .

2) Normal c h i ld r e n  m atched w ith  a u t i s t i c  c h i ld r e n  on m en ta l age  would 

c l e a r l y  have c h ro n o lo g ic a l a g e s ,  and would th e r e f o r e  r e q u i r e  

d i f f e r i n g  to y s  and p u z z le s  a s  an  i n t e r a c t i o n  medium w hich may have 

a f f e c t e d  some o f  th e  i n t e r a c t i o n  m easures to  be ta k e n .

3) S in ce  i t  was in te n d e d  to  m easure any d i f f e r e n c e s  i n  th e  b e h a v io u r  

o f  m o thers  tow ards th e  two ty p e s  o f  c h i ld ,  i t  was im p o rta n t t o  c o n t ro l  

f o r  d is c r im in a to ry  b e h a v io u r on th e  p a r t  o f  th e  m other a s  a  fu n c t io n  

o f  th e  c h ro n o lo g ic a l age o f  h e r  i n t e r a c t i o n  p a r tn e r .  T here i s  a
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grow ing body o f  ev id en ce  to  su g g e s t t h a t  t h i s  d is c r im in a t io n  does 

o ccu r and i s  o f  s ig n i f i c a n c e  i n  lan g u ag e  a c q u i s i t i o n  (R o b erts  &

F r a s e r ,  1972; Snow, 1972; B roen , 1 9 7 1 ). A lso , m a tch ing  on C.A. 

en su red  t h a t  a l l  m o thers  b ro u g h t w ith  them c u r r e n t  e x p e r ie n c e  o f  i n t e r 

a c t in g  w ith  c h i ld r e n  o f  th e  same age to  th e  e x p e rim e n ta l s e t t i n g .

S o c ia l  c l a s s  m a tch ing  was n e c e s s a ry  to  c o n t ro l  f o r  l i n g 

u i s t i c  com petence and s o c ia l  c l a s s  c o r r e l a t e s  o f  m o th e r -c h ild  v e rb a l  

i n t e r a c t i o n s .  These v a r ia b le s  have been  d em o n stra ted  to  be o f  imp

o r ta n c e  in  s o c ia l  i n t e r a c t io n s  w ith  c h i ld r e n  (H ess and Shipman, 1968; 

H e id e r , 1971)• S in ce  th e r e  i s  a  h ig h  consensus on th e  f in d in g  t h a t  a  

l a r g e  p e rc e n ta g e  o f  a u t i s t i c  c h i ld r e n  come from  m id d le -c la s s  back

grounds (K anner, 1949; R u tte r  and L o ck y er, 1967; K o lv in , e t  a l . .

1971) ,  i t  was im p o rta n t t h a t  th e  m o thers  o f  c o n t ro l  c h i ld r e n  w ere n o t 

s e le c te d  a t  random , b u t r a t h e r  w ere m atched w ith  th e  m others o f  

a u t i s t i c  c h i ld r e n  on t h i s  d im en sio n .

Ten e x p e rim e n ta l s e s s io n s  w ere h e ld  o v e r a  p e r io d  o f  tw e lv e  

w eeks. The s e s s io n s  w ere a rra n g e d  i n  p a i r s  and each  p a i r  r e q u ir e d  

two a u t i s t i c  c h i ld r e n  and t h e i r  m o th e rs , and two c o n tro l  c h i ld r e n  and t h e i r  

m o th e rs . In  s e s s io n  A one a u t i s t i c  c h i ld  and a  m atched norm al c h i ld  

w ere p r e s e n t ,  to g e th e r  w ith  t h e i r  r e s p e c t iv e  m o th e rs , p lu s  th e  m others 

o f  th e  o th e r  a u t i s t i c  and norm al c h i ld r e n  who had been  a s s ig n e d  to  

th e  e x p e rim e n ta l s e s s io n  p a i r .  I n  s e s s io n  B th e  same fo u r  m others 

to o k  p a r t  to g e th e r  w ith  th e  a u t i s t i c  c h i ld  and m atched norm al c h i ld  

who d id  n o t ta k e  p a r t  in  s e s s io n  A. Thus each  s e s s io n  r e q u ire d  fo u r  

m others  and two c h i ld r e n ,  s e s s io n s  A and B d i f f e r i n g  o n ly  w ith  re g a rd  

to  th e  c h i ld r e n  p r e s e n t .  The s tu d y  in v o lv e d  a  t o t a l  o f  f iv e  such 

p a i r s  o f  e x p e r im e n ta l s e s s io n s ,  th e  s e s s io n s  w ith in  any one p a i r  

b e in g  s e p a ra te d  by a p p ro x im a te ly  one w eek.
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At th e  commencement o f  each  e x p e rim e n ta l s e s s io n ,  m o th ers  

and c h i ld r e n  w ere assem bled  i n  a  w a it in g  room and w ere t o l d  t h a t  th e y  

w ould be ta k in g  p a r t  i n  a  co m p ara tiv e  s tu d y  o f  to y  p la y  and s im p le  

t a s k  co m p le tio n  b eh a v io u r w ith  a u t i s t i c  and norm al c h i ld r e n .  M others 

w ere t o l d  t h a t  th e  i n t e r a c t i o n s  would be v id e o ta p e d , and  t h a t  th e y  

w ould be a b le  to  see  th e  v id e o ta p e d  r e c o rd in g  th e m se lv e s  a f te rw a rd s  i f  

th e y  so w ish ed , b u t th e y  would o th e rw ise  be c o n f i d e n t i a l .  One c h i ld  

and one m other w ere th e n  s e le c te d  and ta k e n  in t o  th e  c h i ld  la b o r a to r y .  

The la b o ra to r y  c o n ta in e d  a  c e n t r a l  t a b l e  w ith  two s e a t s  a r ra n g e d  on 

f ix e d  a d ja c e n t  p o s i t io n s  a t  th e  t a b l e ,  to  c o n t ro l  f o r  s e a t in g  (an d  th u s  

e a se  o f  f a c in g )  p o s i t i o n .  Two re m o te -c o n tro l le d  cam eras w ere m ounted 

i n  c o m e rs  o f  th e  la b o r a to r y ,  and w ere made a s  in c o n sp ic u o u s  a s  

p o s s i b le .  A m icrophone was hung from  a  c e n t r a l  p o in t  i n  th e  c e i l i n g ,  

w e ll  above th e  norm al v i s u a l  f i e l d  o f  th e  s e a te d  s u b je c t s .  The 

la b o r a to r y  was o th e rw ise  c l e a r  o f  any d i s t r a c t i n g  m a t e r i a l ,  and was 

co n n ec ted  to  a  re c o rd in g  and m o n ito r in g  room by a  c lo se d  d o o r . The 

m other and c h i ld  w ere s e a te d  a t  th e  t a b l e  and th e  fo llo w in g  i n s t r u c t 

io n s  were g iv e n  to  th e  m o th er:

" I  would l i k e  you to  ta k e  t h i s  (y o u r)  c h i ld  in t o  t h i s  room 

and s i t  down w ith  h im /h e r  a t  th e  t a b l e .  When you th in k  

t h a t  h e /sh e  i s  r e a s o n a b ly  s e t t l e d ,  I  would l i k e  you  to  t a l k  

to  h im /h e r  and p e rh ap s  t e l l  h im /h e r  a  s to r y  ab o u t a n y th in g  

you l i k e .  I t  d o esn ’ t  r e a l l y  m a t te r  w hat you say  i n  th e  

s to r y  o r  c o n v e rs a t io n , i t  i s  j u s t  so t h a t  we can  lo o k  a t  

h im /h e r  when an  a d u l t  i s  t a lk in g  to  h im /h e r ,  and to  g e t  

h im /h e r  u sed  to  th e  s u r ro u n d in g s . A f te r  a  few m in u te s ,  I  

s h a l l  pop in  and ask  you to  p la y  w ith  h im /h e r .  I  w ould 

l i k e  you to  t r y  and g e t h im /h e r  to  do som eth ing  v e ry  

s im p le  w ith  y o u . I  s h a l l  b r in g  i n  a  s e l e c t i o n  o f  to y s
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and p u z z le s ,  and a g a in  i t  d o esn ’ t  m a tte r  w hich one you o r  

th e  c h i ld  chooses to  p la y  w ith .  I  would j u s t  l i k e  you to  

t r y  and g e t  h im /h e r  to  do som eth ing  v e ry  s im ple  w ith  th e  

to y s  o r  p u z z le s .  You m ight f o r  example p la y  w ith  th e  moving 

d u ck , o r  show h im /h e r how th e  puppet works o r  h e lp  h im /h e r to  

do t h i s  sim ple  form hoard p u z z le .  Try and s e l e c t  o n ly  one 

to y  o r  p u z z le  a t  a  t im e , s in c e  h e /sh e  may become d i s t r a c t e d  

by a l l  o f  them a t  o n c e ."

M others w ere n o t g iv e n  h ig h ly  s p e c i f i c  i n s t r u c t i o n  abou t th e  

r e q u ir e d  a c t i v i t y  from  th e  c h i ld ,  o th e r  th a n  t h a t  i t  sho u ld  be a s  

c o n s t r u c t iv e  and c o o p e ra tiv e  a s  p o s s ib le ,  i n  an a tte m p t to  ob serv e  a  

more ’n a t u r a l ’ mode o f  i n t e r a c t i o n  in  th e  p la y / le a r n in g  s i t u a t i o n .

The i n i t i a l  p a r t  o f  th e  i n t e r a c t i o n ,  when th e  m other was t a lk in g  o r  

t e l l i n g  a  s to r y  to  th e  c h i ld ,  was n o t i n  f a c t  a n a ly se d . I t  was i n 

te n d e d  a s  a  p e r io d  f o r  i n i t i a l  f a m i l i a r i s a t i o n  w ith  th e  c h i ld ,  w ith  

th e  s e t t i n g ,  and w ith  th e  aw areness o f  b e in g  o b serv ed  v ia  cam eras.

A ll m others w ere v e r b a l ly  p r a is e d  f o r  t h e i r  b e h a v io u r  when E b ro u g h t in  

th e  to y s  and p u z z le s  b e fo re  th e  second s ta g e  o f  th e  i n t e r a c t i o n .  The 

i n i t i a l  p e r io d  o f  i n t e r a c t i o n  l a s t e d  f o r  te n  m in u te s , th e  to y  p la y  

s e c t io n  b e in g  o f  m in u te s ’ d u ra t io n  and v id e o ta p e  re c o rd e d  th ro ijg h o u t.

A t o t a l  o f  s ix  such d ia d ic  i n t e r a c t i o n s  were re c o rd e d  a t  

each  s e s s io n ,  y ie ld in g  s ix ty  i n t e r a c t i o n s  in  th e  w hole s tu d y . Each 

i n t e r a c t i o n  was l a b e l l e d  i n  te rm s o f  th e  c h i ld  (norm al o r  a u t i s t i c ) , 

m other (m other o f  norm al o r  m other o f  a u t i s t ) ,  and f a m i l i a r i t y  

( f a m i l i a r  w ith  c h i ld  o r  m other n o t f a m i l i a r  w ith  c h i l d ) .  ’F a m ilia r 

i t y ’ was d e f in e d  in  te rm s o f  f a m i l i a r i t y  o f  th e  m other w ith  th e  

c h i ld ,  ’ fa m ilia r*  i n t e r a c t io n s  in v o lv in g  o n ly  th e  c h i ld  w ith  i t s  own, 

p a r e n ta l  m o th e r. A ll o th e r  i n t e r a c t i o n s  w ere l a b e l l e d  ’u n f a m i l i a r ’ .
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T his  l a b e l l i n g  th u s  y ie ld e d  s ix  " types"  o f  i n t e r a c t i o n  ( s e e  t a b l e  1A):

CHILD "TYPE" OP MOTHER FAMILIARITY

a u t i s t i c
(A ,C .)

m other o f  a u t i s t i c  c h i ld  
(M .A .) (own m o ther)

f a m i l i a r
(F )

a u t i s t i c
(a . g . )

m other o f o th e r  
a u t i s t i c  c h i ld  (M .O.A.)

u n fa m i l ia r
(U .F .)

a u t i s t i c
(A .C .)

m other o f  norm al c h i ld  
(M .N.)

u n fa m i l ia r
(TJ.F.)

norm al
(N .C .)

m other o f  norm al c h i ld  
(M .N.) (own m other)

f a m i l i a r
(F )

norm al
(K .C .)

m other o f  o th e r  
norm al c h i ld  (M .O .N .)

u n fa m il ia r
(TJ.F .)

norm al
(N .C .)

m other o f  a u t i s t i c  c h i ld  
(M.A.)

u n fa m i l ia r
(U .F .)

TABLE 1A: SIX "TYPES" OP INTERACTION

The m o th e r -c h ild  d ia d s  w ere b a la n c e d  so t h a t  a t  any one 

s e s s io n  th e r e  were th r e e  in t e r a c t io n s  in v o lv in g  m o thers  o f  a u t i s t i c  

c h i ld r e n  and th r e e  w ith  m others o f  n o rm a ls , th r e e  in v o lv in g  a u t i s t i c  

c h i ld r e n  and th r e e  w ith  norm al c h i ld r e n .  Thus th e r e  was one i n t e r 

a c t io n  o f  each  o f  th e  " ty p e s"  l i s t e d  i n  t a b l e  1 . The o rd e r  o f  th e  

" ty p e s "  o f  i n t e r a c t i o n  w ith in  s e s s io n s  was r o t a t e d  betw een s e s s io n s  to  

c o n t ro l  f o r  any o rd e r  e f f e c t s  such  as  tim e  sp e n t in  w a it in g  room , 

f a m i l i a r i t y  o f  c h i ld  w ith  to y s  (from  p re v io u s  i n t e r a c t i o n s  in v o lv in g  

th e  c h i l d ) ,  f a m i l i a r i t y  w ith  th e  la b o ra to r y  e t c .  A u t i s t i c  and norm al 

c h i ld r e n  however w ere alw ays a l t e r n a t e d  from  one i n t e r a c t i o n  to  th e  

n e x t i n  an a tte m p t to  reduce  f a t ig u e  and any d i s t r e s s ,  p a r t i c u l a r l y  

w ith  th e  a u t i s t i c  c h i ld r e n ,  when s e p a ra te d  from  t h e i r  own m o th e r.
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The v id e o ta p e d  re c o rd in g s  o f  th e  m o th e r -c h ild  i n t e r a c t io n s  

w ere a n a ly se d  in  d e t a i l  o v e r p e r io d  o f  th r e e  m onths. Video 

re c o rd in g s  were found e s s e n t i a l  i n  th e  a n a ly s i s  o f  h ig h -sp e e d  

b e h a v io u r ( e . g . ,  f r a c t i o n a l  g la n c e s ) , and a c c u ra te  and r e l i a b l e  a s s e s s 

ment o f  many o f  th e  m easures ta k e n .  Slow speed  p lay b ack  o f  some 

b e h a v io u rs  p ro v id ed  much o f  th e  a c c u ra c y  and d e t a i l  r e q u i r e d .

Complete ty p ed  t r a n s c r i p t s  o f  th e  m o th e r -c h ild  d ia lo g u e  were a ls o  

p re p a re d .

d ) V a r ia b le s  m easured

There were seven  g e n e ra l  c a te g o r ie s  o f  a n a l y s i s ,  y ie ld in g  a  

t o t a l  o f  101 m easures f o r  a n a ly s i s  from  each  i n t e r a c t i o n ,  70 o f  w hich 

w ere co m p le te ly  in d ep en d en t o f  each  o th e r  ( o th e r s  c o n s is t in g  o f  

a b s o lu te  and p e rc e n ta g e  s c o re s  o f  th e  same v a r ia b le  f o r  exam ple).

The c a te g o r ie s  w ere:

1) MOTHER-CHILD FACIAL POSITIONS

Each i n t e r a c t i o n  was a n a ly se d  in  te rm s o f  th e  freq u en cy  o f  

o c c u rre n c e  o f  £»ur f a c i a l  p o s i t i o n s , th e s e  b e in g  m utual f a c in g  (A F/CF), 

m other f a c in g - c h i ld  n o t f a c in g  (AF/CNF), m other n o t f a c in g - c h i I d  fa c in g  

(ANF/CF) and n e i th e r  f a c in g  (ANF/CNF). D e sp ite  th e  u se  o f  c lo se -u p  

le n s e s  on r e c o rd in g  cam eras, ’ fac in g *  co u ld  n o t be d e f in e d  in  te rm s o f  

d i r e c t  eye c o n ta c t  w ith  a b s o lu te  c e r t a i n t y .  I t  was f e l t  t h a t  i n  any 

case  a  more u s e f u l ,  and c e r t a in l y  more a c c u r a te ,  o p e r a t io n a l  d e f i n i t i o n  

o f  " fa c in g "  would be when an i n t e r a c t i o n  member was c l e a r l y  d i r e c t i n g  

h i s / h e r  gaze a t  th e  p a r t n e r ’ s fa c e  o r  u p p er t r u n k ,  o r  in  th e  ca se  o f  

th e  m o th e r, a l s o  when she was d i r e c t l y  w atch in g  th e  c h i l d ’ s hands when 

engaged i n  a c t i v i t y  w ith  th e  i n t e r a c t i o n  medium ( th e  to y s  and p u z z le s ) .  

Thus ’ f a c in g ’ d id  n o t n e c e s s a r i ly  r e q u i r e  a c tu a l  lo o k in g  a t  th e  p a r t n e r ’ s
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e y e s ,  a lth o u g h  in  th e  m a jo r i ty  o f  in s ta n c e s  t h i s  p ro b a b ly  d id  o c c u r .

The p re s e n t  d e f i n i t i o n  o f  f a c in g  was in te n d e d  to  be a  

f u n c t io n a l  one. Thus f o r  exam ple, a  d e f i n i t i o n  o f  f a c in g  r e q u i r in g  

th e  judged  o b s e rv a tio n s  o f  a c tu a l  eye c o n ta c t  would im ply  th a t  a  m other 

c l e a r l y  a t te n d in g  to  and o b se rv in g  h e r  c h i l d ’ s a c t i v i t y  w ith  one o f  th e  

p u z z le s  o r  to y s ,  was n o t in  f a c t  f a c in g  th e  c h i ld .  E q u a lly , a lth o u g h  

th e  la c k  o f  a c tu a l  m utual eye c o n ta c t  betw een a u t i s t i c  c h i ld r e n  and 

o th e r s  i s  w e ll docum ented (H u tt e t  a l . .  I 964) and gaze a v e rs io n  i s  some

tim es  c o n s id e re d  sym ptom atic o f  such  c h i ld r e n  (K e lv in  e t  a l . ,  1971»

H u tt and O unsted , I 966) ,  such  a  c h i ld  who tu r n s  tow ards an a d u l t  and p e r 

haps even app roaches th e  a d u l t ,  y e t  o n ly  lo o k s  a t  th e  u p p er t r u n k ,  i s  

c l e a r l y  ’ f a c in g ’ th e  a d u l t  a lth o u g h  n o t a c t u a l l y  e s t a b l i s h in g  m utual eye 

c o n ta c t .  Thus th e  d e f i n i t i o n  o f  ’ f a c in g ’ i n  t h i s  s tu d y  was n o t based  

s o le ly  on a c tu a l  eye to  eye c o n ta c t ,  b u t r a t h e r  on th e  b a s is  o f  

d i r e c te d  gaze w ith in  s t r i c t l y  d e f in e d  l i m i t s .  In  p r a c t i c e ,  l i t t l e  

d i f f i c u l t y  was e x p e rie n c e d  in  i n f e r r i n g  th e  p re se n c e  o f  any one o f  th e  

fo u r  d e f in e d  f a c i a l  p o s i t io n s  a t  any g iv e n  tim e  d u r in g  th e  i n t e r a c t i o n s .  

In d e e d , a  r e l i a b i l i t y  check on th e  s c o r in g  o f  th e  f a c i a l  p o s i t io n s  

(number o f  o c c u rre n c e s  o f  each  p o s i t i o n ) , ta k e n  on a  random sam ple o f  

i n t e r a c t i o n s ,  y ie ld e d  s tro n g  ev id en ce  o f  a  h ig h  d eg ree  o f  consensus 

betw een o b s e rv e r s .  A W ilcoxon M atched p a i r s  s ig n e d -ra n k s  t e s t  on th e  

s e t s  o f  s c o re s  o f  "number o f  o c c u rre n c e s  o f  each  f a c i a l  p o s i t io n "  f o r  

s ix  random ly s e le c te d  in t e r a c t io n s  f o r  th e  two o b se rv e rs  (n a iv e  p o s t

g r a d u a te s ) ,  re v e a le d  t h a t  th e r e  was no s ig n i f i c a n t  d i f f e r e n c e  betw een 

th e  two o b s e rv e r s ’ s c o re s  (T = 102; T -  81 o r  l e s s  f o r  s i g . ) .  A 

Spearm an’ s Rank c o r r e l a t i o n  on th e  same d a ta  y ie ld e d  a  c o r r e l a t i o n  

c o e f f i c i e n t  o f  0 .9 3  betw een th e  s c o re s  f o r  two o b se rv e rs  o v er th e  fo u r  

f a c i a l  p o s i t i o n s .
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The freq u en cy  and d u ra t io n  o f  each  f a c i a l  p o s i t i o n  was sco red  

th ro u g h o u t each  i n t e r a c t i o n s ,  and th e  p e rc e n ta g e  o f  tim e  sp e n t i n  each  

p o s i t i o n  a s  a  fu n c t io n  o f  t o t a l  i n t e r a c t i o n  tim e  was a l s o  c a l c u la te d .  

F o r each  p o s i t i o n ,  th e  number and p e rc e n ta g e  o f  c h i ld  te rm in a t io n s  o f  

t h a t  p o s i t i o n ,  and th e  number and p e rc e n ta g e  o f  a d u l t  te rm in a t io n s  w ere 

r e c o rd e d . A lso , a t  each  o c c u rre n c e  o f  a  f a c i a l  p o s i t i o n ,  th e  av e ra g e  

d u r a t io n  b e fo re  th e  c h i ld  te rm in a te d  t h a t  p o s i t i o n ,  o r  th e  a v e ra g e  

d u r a t io n  b e fo re  th e  a d u l t  te rm in a te d  i t ,  was s c o re d . B y  summing th e  

t o t a l  tim e  sp en t i n  th e  m u tual f a c in g  and a d u l t  f a c in g - c h i ld  n o t  f a c in g  

(AF/CNF) p o s i t i o n s ,  th e  t o t a l  p e rc e n ta g e  o f  tim e  sp e n t f a c in g  th e  c h i ld  

by th e  a d u l t  cou ld  be c a lc u la te d  f o r  each  i n t e r a c t i o n .  S im i la r ly ,  

summing th e  m utual f a c in g  (AlF/CF) and a d u l t  n o t f a c in g - c h i ld  f a c in g  

(ANF/CF) p o s i t i o n s ,  y ie ld e d  a  f ig u r e  f o r  th e  t o t a l  p e rc e n ta g e  o f  tim e  

th e  c h i ld  had sp en t f a c in g  th e  a d u l t .

As each  f a c i a l  p o s i t i o n  was su p e rsed ed  by a n o th e r ,  th e  t r a n s 

i t i o n  was re c o rd e d , and th u s  a t  th e  end o f  each  i n t e r a c t i o n  th e  t r a n s 

i t i o n a l  p r o b a b i l i t i e s  o f  moving from  each  s p e c i f i c  f a c i a l  p o s i t i o n  to  

each  o f  th e  o th e r  th r e e  w ere c a lc u la te d .  A 4 x  4 t r a n s i t i o n a l  

p r o b a b i l i t y  m a tr ix  was th e n  drawn up f o r  each  i n t e r a c t i o n .

2) S te re o ty p e d  b eh av io u rs

The s te re o ty p y  d is p la y e d  by th e  a u t i s t i c  c h i ld r e n  d u r in g  th e  

co u rse  o f  th e  i n t e r a c t io n s  was re c o rd e d  and s c o re d . W h ils t th e  

s p e c i f i c  n a tu re  o f  s te re o ty p y  was h ig h ly  i d i o s y n c r a t i c ,  i t s  o c c u rre n c e  

was c l e a r l y  o b serv ed  and c o u ld  be d e f in e d  a s  any  a p p a re n t ly  i r r e l e v a n t ,  

o f te n  b i z a r r e ,  b eh a v io u r t h a t  was p erfo rm ed  r e p e t i t i v e l y  a t  h ig h  

f re q u e n c y . The e x p re s s io n  o f  s te r e o ty p y  o f te n  to o k  th e  form  o f  hand 

f la p p in g  o r  sh a k in g , r e p e t i t i v e  s t r o k in g  o f  s u r f a c e s ,  head  ro c k in g  o r  

f in g e r  "p o k in g " . The t o t a l  number o f  s e p a r a te  o c c u rre n c e s  o f  s t e r e o -
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ty p y  ( i . e . ,  w ith  a  minimum o f  5 seconds betw een e x h ib i te d  o c c u rre n c e s  

o f  s te r e o ty p y ) ,  and th e  t o t a l  d u ra t io n  o f  tim e  sp e n t e x h ib i t in g  s te r e o 

ty p y ,  w ere sco red  f o r  each  i n t e r a c t i o n .  I t  was h y p o th e s ise d  th a t  

s te re o ty p e d  b e h a v io u rs  may be i n  some in s ta n c e s  r e l a t e d  to  a n te c e d e n t 

m a te rn a l b e h a v io u r , and t h a t  t h i s  s tim u lu s  c o n t ro l  may come th ro u g h  

m a te rn a l ’dem ands’ i n  th e  form  o f  q u e s t io n s ,  v e rb a l  commands, o r  non

v e r b a l  demands ( e . g . ,  when th e  m other o f f e r s  a  p u z z le  o r  to y  to  th e  

c h i ld ,  o r  when she p h y s ic a l ly  ap p ro ach es th e  c h i l d ) .  Thus th e  number 

and p e rc e n ta g e  o f  s te re o ty p e d  b e h a v io u rs  t h a t  w ere p rece d ed  ( in  th e  

im m ed ia te ly  p re c e d in g  5 second o r  l e s s )  by such  "demands" upon th e  

c h i ld ,  w ere re c o rd e d  and s c o re d .

3 ) T o ta l Body Movements (T M )

I t  was su g g e s te d  th a t  n o t o n ly  may s te re o ty p y  be u n d er th e  

c o n tro l  o f  v a r io u s  m a te rn a l dem ands, b u t t h a t  t h i s  may a l s o  be so f o r  

t o t a l  body movements by th e  c h i ld  away from  th e  a d u l t .  A t o t a l  body 

movement (T M ) f o r  b o th  c h i ld  and a d u l t  was d e f in e d  a s  a  whole body 

movement away from  o r  tow ards an i n t e r a c t i o n  p a r tn e r ,  w hich in v o lv e d  a  

tu r n in g  from  th e  w a is t  upw ards o f  a t  l e a s t  90° ( i . e . ,  n o t j u s t  a  s im ple  

head  t u r n ) , and more f r e q u e n t ly  i t  in v o lv e d  a c t u a l l y  w a lk in g  tow ards 

(and  f a c in g )  o r  away from  (and  f a c in g  aw ay), an  i n t e r a c t i o n  p a r tn e r .

The number o f  such  TBM by th e  c h i ld  to w ard s  th e  m other and th e  number 

away from  h e r ,  w ere re c o rd e d . The number and p e rc e n ta g e  o f  th e s e  move

m ents t h a t  were p reced ed  (w ith in  a t  m ost 5 s e c s . ) ,  by m a te rn a l "dem ands", 

w ere a l s o  re c o rd e d . The number o f  TEM by th e  a d u l t  away from , and 

to w a rd s , th e  c h i ld  w ere s c o re d .
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4) C o o p era tio n  and N egativ ism

A spects  o f  c o o p e ra tio n  and n e g a tiv ism  w ere a n a ly se d  and 

s c o re d . C o o p era tio n  was d e f in e d  a s  an a c t iv e  n o n -v e rb a l re sp o n se  

from  th e  c h i ld  w hich in v o lv e d  com pliance w ith  a  v e rb a l  command, o r  

q u e s t io n ,  o r  n o n -v e rb a l demand, from  th e  m o th e r. T h is f r e q u e n t ly  

to o k  th e  form  f o r  exam ple, o f  p la c in g  p ie c e s  i n  a  p u z z le ,  h an d in g  

som eth ing  to  th e  m o th e r, o r  tu r n in g  to  fa c e  o r  moving tow ards th e  

m o th e r, a l l  o f  th e s e  i n  re sp o n se  to  r e q u e s ts  to  do so from  th e  

m o th e r.

N egativ ism  was d e f in e d  a s  an a c t iv e  n o n -v e rb a l re sp o n se  on 

th e  p a r t  o f  th e  c h i ld ,  to  r e s i s t  com pliance w ith  a  v e rb a l  command o r  

r e q u e s t ,  and o c c a s io n a l ly  s im p le  o u tb u r s ts  o f  a g g re s s io n  o r  tem per 

ta n tru m s . N eg a tiv ism  o f te n  to o k  th e  form  o f  th ro w in g  to y s  aro u n d  th e  

room, p u sh in g  th e  m other o r  a  to y  away, h i t t i n g  th e  m o th e r, and ru n n in g  

o r  co m p le te ly  tu rn in g  away from h e r .

M other’s re sp o n se s  to  b o th  c o o p e ra tio n  and n e g a tiv ism  w ere 

sc o re d  i n  te rm s o f  w hether th e  m other rew ard ed , p u n ish ed  o r  ig n o re d  

th e  r e le v a n t  b e h a v io u rs . Reward was sc o re d  i n  te rm s o f  v e rb a l  

p r a i s e  o r  a p p ro v a l , and punishm ent i n  te rm s o f  v e rb a l  o r  p h y s ic a l  

rep rim an d . O ther re sp o n se s  to  th e s e  b e h a v io u rs  w ere n o t s c o re d .

From th e s e  f i g u r e s ,  th e  number and p e rc e n ta g e  o f  re in fo rc e m e n t 

’ e r r o r s '  d is p la y e d  by th e  m other i n  any i n t e r a c t i o n ,  (d e f in e d  a s  co

o p e ra t iv e  b e h a v io u rs  unrew arded o r  n e g a tiv is m  th a t  was re w a rd e d ) , and 

th e  number and p e rc e n ta g e  o f  punishm ent ’ e r r o r s  ’ (d e f in e d  a s  n e g a t iv 

ism  unpun ish ed  o r  c o o p e ra tiv e  b e h a v io u rs  p u n is h e d ) , w ere c a lc u la te d  

f o r  each  i n t e r a c t i o n .*

(*  See a ls o  s e c t io n  on v e rb a l  c o o p e ra tio n  i n  c a te g o ry  7 ) .
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5) Toy P la y  + p u zz le  co m p le tio n

In  each  i n t e r a c t i o n  th e  t o t a l  number o f  seconds th e  c h i ld  

sp e n t i n  c o n s tru c t iv e  to y  p la y  o r  p u z z le  co m p le tio n  ( i . e . ,  n o t 

e x h ib i t in g  s te re o ty p y  w ith  any o f  th e  p ie c e s  o f  to y  o r  p u z z le ) ,  was 

r e c o rd e d .  A lso  n o te d  w ere th e  number o f  d i f f e r e n t  to y s  t h a t  each  

c h i ld  p la y e d  w ith  i n  each  i n t e r a c t i o n .  A s c o re  was o n ly  re c o rd e d  when 

th e  c h i ld  was a c t i v e l y  p la y in g  w ith  th e  to y /p u z z le  f o r  a t  l e a s t  te n  

se c o n d s .

6) M other’ s speech  to  c h i ld

From th e  ty p e d  d ia lo g u e  s c r i p t s ,  th e  t o t a l  number o f  w ords, 

u t t e r a n c e s ,  and mean u t t e r a n c e  le n g th  w ere c a lc u la te d  f o r  each  i n t e r 

a c t io n .  S im i la r ly ,  th e  number and p e rc e n ta g e  o f  v e rb a l  s ta te m e n ts ,  

q u e s t io n s ,  and v e rb a l  commands w ere re c o rd e d . The Type-Token R a tio  

(TTR) was c a lc u la te d  from th e  f i r s t  200 words spoken i n  each  re c o rd e d  

i n t e r a c t i o n ,  and th e  number o f  s e p a ra te  u t t e r a n c e s  convey ing  v e rb a l  

rew ard , and a ls o  v e rb a l  punishm ent w ere s c o re d . U tte ra n c e s  w ere de

l i n e a t e d  on th e  b a s is  o f  b o th  g ram m atica l and p h o n e tic  c u e s .

The number o f  ’gu id ing*  s ta te m e n ts  w ere th e n  summed f o r  each  

i n t e r a c t i o n .  A ’gu id ing*  s ta te m e n t was d e f in e d  a s  an e x p la n a to ry  

s ta te m e n t from  th e  m o th e r, d e s ig n e d  to  a id  th e  c h i ld  i n  th e  s o lu t io n  to  

a  p u z z le  o r  to  e x p la in  th e  u se  o r  p r o p e r t i e s  o f  any p a r t i c u l a r  to y .  

’G uiding* s ta te m e n ts  d id  n o t  in c lu d e  p u re ly  d i r e c t i v e  v e r b a l  commands 

l i k e  "P u t t h i s  p ie c e  th e r e "  o r  "T h is  goes h e r e " .  R a th e r ,  th e y  

in c lu d e d  s ta te m e n ts  o f  th e  k in d s  "T hat round one d o e sn ’t  f i t ,  b u t you 

co u ld  t r y  a  d i f f e r e n t  sh a p e " ; o r  " I f  you tu r n  i t  u p s id e  down i t  w i l l  

make a  lo v e ly  n o is e " .  As a  g e n e ra l  r u l e ,  ’gu id ing*  s ta te m e n ts  w ere 

th o s e  seen  a s  e x p la n a to ry , in f o r m a t io n a l ,  f a c i l i t a t o r y  s ta te m e n ts
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e n a b lin g  th e  c h i ld  to  l e a m ,  in  c o n t r a s t  to  s im p le  d i r e c t i v e s  o r  

commands. (The r e c o g n i t io n  o f  "g u id in g "  s ta te m e n ts  was a id e d  by th e  

c o n c u rre n t u se  o f  th e  v i s u a l  in fo rm a tio n  in  th e  v id e o ta p e ,  and a l s o  th e  

ty p e d  t r a n s c r i p t s . )  M e tap h o rica l q u e s t io n s ,  re c o g n ise d  l a r g e ly  from 

th e  in to n a t io n  in  th e  v e rb a l  re c o rd in g s  r a t h e r  th a n  th e  ty p e d  t r a n s 

c r i p t s ,  were sc o re d  a s  v e rb a l  s ta te m e n ts  s in c e  th e y  w ere f u n c t io n a l ly  

n o n - in t  e r ro g a t  i v e .

7 ) C h ild ’ s Speech

The c h i l d ’ s speech  to  th e  m other i n  each  i n t e r a c t i o n  was 

s im i la r l y  a n a ly se d  i n  te rm s o f  t o t a l  number o f  w ords, u t t e r a n c e s  and 

mean u t t e r a n c e  le n g th ,  and a l s o  number and p e rc e n ta g e  o f  v e rb a l  commands, 

q u e s tio n s  and s ta te m e n ts .  I n  a d d i t io n ,  th e  number and p e rc e n ta g e  o f  

v e rb a l  r e p l i e s  to  m o th e r’ s q u e s tio n s  w ere a l s o  s c o re d . In  c a te g o ry  

4 ( c o o p é râ tio n -n e g a tiv is m )  o n ly  n o n -v e rb a l c o o p e ra tio n  was c o n s id e re d . 

However, i t  would ap p e a r p la u s ib le  to  su g g e s t t h a t  a  v e rb a l  r e p ly  to  a  

q u e s t io n  i s  a ls o  i n d i c a t iv e  o f  a  w i l l in g n e s s  to  c o o p e ra te  i n  th e  i n t e r 

a c t io n ,  a lth o u g h  o f  co u rse  we must remember t h a t  f o r  th e  n o n -v e rb a l 

a u t i s t s  o n ly  th e  n o n -v e rb a l channe l i s  a v a i la b l e  to  them to  c o o p e ra te .  

Thus s e p a ra te  a n a ly se s  on n o n -v e rb a l c o o p e ra tio n  ( s e c t io n  4 ) ,  and v e rb a l  

c o o p e ra tio n , w ere c a r r i e d  ou t i n  a d d i t io n  t o  an  o v e r a l l  c o o p e ra tio n  

sc o re  c o n s is t in g  o f  th e  combined s c o re s  f o r  th e s e  two a s p e c ts  o f  

c o o p e ra tiv e  b e h a v io u r .

RESULTS

The s ix  ’ty p e s ’ o f  i n t e r a c t i o n  l i s t e d  i n  t a b l e  1A.were a n a ly se d  

i n  te rm s o f  th r e e  m ajo r co m parisons:
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i .  A u t i s t i c  Vs norm al c h i ld  i n t e r a c t io n s

i i .  F a m ilia r  Vs u n f a m i l ia r  i n t e r a c t io n s

i i i .  I n t e r a c t i o n s  w ith  m others o f  a u t i s t i c  c h i ld r e n  Vs in t e r a c t io n s

w ith  m others o f  norm al c h i ld r e n

T his en ab led  th e  s e p a r a t io n  o f  th e  e f f e c t s  o f  ty p e  o f  c h i ld ,  ty p e  o f  

m o th e r, and f a m i l i a r i t y  o f  c h i ld  and m other w ith  each  o th e r .  T h is 

was a ch iev ed  th ro u g h  th e  u se  o f  an  a n a ly s i s  o f  v a r ia n c e  on th e  101 

m easures ta k e n ,  c o n s is t in g  o f  a  2 ( c h i ld )  x  3 (m o th er) ANOVA c a r r i e d  

ou t on programme RGANOVA ( R .G i l l e t t )  a f t e r  W iner ( c h .5 ) .  M u ltip le  

com parisons were conducted  u s in g  th e  S c h e ffe  c o n t r a s t  method (S c h e f fe ,  

1939) .  T h is  t e s t  i s  c o m p a ra tiv e ly  c o n s e rv a t iv e ,  and le a d s  t o  few 

ty p e  1 e r r o r s  (F e rg u so n , I 966 ; p . 2 9 7 ).

The m ajo r s i g n i f i c a n t  r e s u l t s  were a s  fo l lo w s ;

AUTISTIC Vs NORMAL CHILD DIFFERENCES; SIGNIFICANT RESULTS

a )  F a c ia l  P o s i t io n s

( 1 ) D iads in v o lv in g  a u t i s t i c  and norm al c h i ld r e n  d i f f e r e d  s i g n i f 

i c a n t l y  i n  th e  a b s o lu te  le n g th  o f  tim e  sp e n t i n  th e  m utual f a c in g  

p o s i t i o n ,  t h i s  b e in g  lo n g e r  f o r  d ia d s  w ith  a u t i s t i c  c h i ld r e n ;

(F = 4 .4 9 ; d f= 1 ,1 8 ; s i g .  3^  l e v e l ) .  However, th e r e  w ere no d i f f e r e n c e s

i n  th e  t o t a l  number o f  s e p a ra te  o c c u rre n c e s  o f  t h i s  p o s i t i o n  (F = 0 .09 ; 

d f= 1 ,1 8 ) .

( 2 ) The number o f  a d u l t  te rm in a t io n s  o f  th e  m utual f a c in g  p o s i t io n  

te n d e d  to  be g r e a t e r  w ith  a u t i s t i c  c h i ld r e n ,  (F=3.145 F=4.41 f o r  

s ig n i f i c a n c e ) ,  b u t th e  av erag e  d u ra t io n  b e fo re  t h i s  p o s i t i o n  was te rm 

in a te d  by th e  a d u l t  was lo n g e r  a l s o  w ith  a u t i s t i c  c h i ld r e n  (p = 4 .4 6 ; 

d f= 1 ,1 8 ; s i g .  3% l e v e l ) .

( 3 ) The t o t a l  d u ra t io n  and p e rc e n ta g e  o f  tim e  sp e n t i n  th e  p o s i t i o n  

a d u l t  f a c in g /c h i ld  n o t  fa c in g  (AF/CNF) was lo n g e r  w ith  a u t i s t i c

c h i ld r e n .  (F = 9 .33 ; d f= 1 ,1 8 ; s i g .  1# l e v e l ;  and F = 7 .63 ; d f= 1 ,1 8 ;

Nô-[ ciT£o if( rfVÊ M/3/ ee pou/vo /Ai D , A s\npuf^
M o R t  RPAOILV o F  TNC- FoUoWiNCr  O A U q  c A a /  0 £ r  F o ui^ d IN

e  MAY r>Nû run usepou wuen r/ft
ANALysis OF K&SUU3 v^/fficA



127.

s i g .  2-J^ l e v e l  r e s p e c t iv e l y ) .

( 4 ) The av erag e  d u ra t io n  b e fo re  th e  a d u l t  te rm in a te d  th e  p o s i t i o n  

AP/CNF was lo n g e r  w ith  a u t i s t i c  c h i ld r e n ,  (F=8.94> d f= 1 ,1 8 ; s i g .  ^fo

l e v e l ) .

( 5 ) The t o t a l  tim e  sp e n t in  th e  n e i t h e r  f a c in g  p o s i t i o n  (ANF/CNF) was 

g r e a t e r  f o r  norm al c h i ld r e n .(F = 1 0 .51 » d f= 1 ,1 8 ; s i g .  ^fo l e v e l ) .

(6 )  The av erag e  tim e b e fo re  th e  a d u l t  te rm in a te d  th e  n e i t h e r  f a c in g  

p o s i t i o n  ten d ed  to  be lo n g e r  w ith  norm al c h i ld r e n . ( ? = 4 .08; F=4.41  f o r  

s i g n i f i c a n c e ) .

( 7 ) The t o t a l  p e rc e n ta g e  o f  tim e  sp e n t f a c in g  th e  c h i ld  by th e  a d u l t  

( f o r  a l l  p o s i t io n s )  was g r e a t e r  in  d ia d s  in v o lv in g  a u t i s t i c  c h i ld r e n .  

(F = 9 .5 1 ; d f= 1 ,1 8 ; s i g .  1^ l e v e l ) .

(8 )  W ith th e  p r o b a b i l i t y  o f  t r a n s i t i o n  from th e  p o s i t io n  a d u l t  n o t 

f a c in g /c h i ld  fa c in g  ( aNF/CF) to  m utual f a c in g ,  th e r e  was a  s t ro n g  

te n d en cy  f o r  an i n t e r a c t i o n  such  th a t  w ith  th e  a u t i s t i c  c h i ld r e n  th e  

m o thers  o f  norm al c h i ld r e n  gave th e  h ig h e s t  p r o b a b i l i t y  b u t w ith  norm al 

c h i ld r e n  th e  m others o f  a u t i s t i c  c h i ld r e n  gave th e  h ig h e r  p r o b a b i l i t y .  

(F = 3 .0 4 ; F=3.26 f o r  s ig n i f i c a n c e .  See F ig u re  l / i ) .

( 9 ) W ith th e  p r o b a b i l i t y  o f  t r a n s i t i o n  from ANF/CF to  ANF/CNF ( i . e . ,  

c h i ld  te rm in a t io n  o f  t h i s  p o s i t io n  to  n e i th e r  f a c i n g ) , t h i s  p r o b a b i l i t y  

was g r e a t e r  w ith  a u t i s t i c  c h i ld r e n  when w ith  m o thers  o f  a u t i s t i c  

c h i ld r e n ,  b u t w ith  norm al c h i ld r e n  i t  was g r e a t e r  w ith  m others o f  

norm al c h i ld r e n .  (F=3*52; d f= 2 ,3 6 ; s i g .  5^ l e v e l ) .  Own m o thers 

re sem b led  m others  o f  norm al c h i ld r e n  by h av in g  a  g r e a t e r  p r o b a b i l i t y  

w ith  norm al c h i ld r e n  th a n  a u t i s t i c  c h i ld r e n ,  a lth o u g h  t h i s  d i f f e r e n c e  

was s m a l le r .  T h is  i n t e r a c t i o n  i s  i l l u s t r a t e d  i n  F ig u re  l / i i .
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F ig u re  l / i
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= Normal C h ild re n  /  = A u t i s t i c  C h ild re n
/
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b ) S te re o ty p y

( 10) A u t i s t i c  c h i ld r e n  n a t u r a l l y  d is p la y e d  more s te re o ty p e d  b e h a v io u rs  

th a n  norm al c h i ld r e n  (F=17 . 8 8 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) ,  d u r in g  a

g r e a t e r  d u ra t io n  o f  th e  i n t e r a c t i o n  tim e  (F = 21 .21 ; d f= 1 ,1 8 ; s i g ,  0.1% 

l e v e l ) ,  w ith  a  g r e a t e r  number and p e rc e n ta g e  o f  a n te c e d e n t n o n -v e rb a l 

dem ands, commands, and q u e s tio n s  (NYDQ,) (F = 23 .24 ; d f= 1 ,1 8 ; s i g .  0.1% 

l e v e l ,  & P=30,06; d f= 1 ,1 8 ; s i g .  0.1% le v e l  r e s p e c t iv e l y ) .

( 11) The t o t a l  number o f  s e p a ra te  o c c u rre n c e s  o f  s te re o ty p y  i n  a u t i s t i c  

c h i ld r e n  was 279, o f  w hich 133 o r  47.7% were p reced ed  by KVDQ,.

c )  T o ta l body movements (TBM)

( 12) A u t i s t i c  c h i ld r e n  d is p la y e d  a  g r e a t e r  number o f  TM tow ards th e  

m o thers  th a n  norm al c h i ld r e n  (P = 12 .46 ; d f= 1 ,1 8 ; s i g .  1% l e v e l ) ,  w ith  a  

g r e a t e r  number o f  th e s e  movements p reced ed  by  NVDQ, (F=13*7 3 î d f= 1 ,1 8 ; 

s i g .  1% l e v e l ) ,  and a  g r e a t e r  p e rc e n ta g e  o f  such  a n te c e d e n ts  (F=45»2 9 j 

d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) .  70% o f  a l l  TM  tow ards th e  m o thers  were 

p reced ed  by NVBQ,.

( 13) A u t i s t i c  c h i ld r e n  d is p la y e d  a  g r e a t e r  number o f  TM  away from 

m others  th a n  norm al c h i ld r e n  (F = 15 .91 , d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) ,  

p reced ed  by more t o t a l  NVDQ, (F = 14 .72 ; d f= 1 ,1 8 ; s i g .  1% l e v e l )  and a  

g r e a t e r  p e rc e n ta g e  o f  NVBQ, (F=83.15J d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) .

( 14) The m others  d is p la y e d  a  g r e a t e r  number o f  TM  away from  th e  

a u t i s t i c  c h i ld  and a l s o  tow ards him , compared w ith  norm al c h i ld r e n  

(F = 6 .23 ; d f= 1 ,1 8 ; s i g .  2^% l e v e l ,  and F=11. 6 3 ; d f= 1 ,1 8 ; s i g .  1% 

l e v e l ,  r e s p e c t iv e l y ) .
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d) C oopérâtio n -n e g a tiv ism

( 15) A u t i s t i c  and norm al c h i ld r e n  d id  n o t d i f f e r  i n  th e  number o f  

n o n -v e rb a l c o o p e ra tiv e  re sp o n se s  t h a t  th e y  d is p la y e d  to  m o th e rs .

(F = 0 .3 4 , d f= 1 ,1 8 ) .  The mean number o f  c o o p e ra tiv e  (n o n -v e rb a l)  

re sp o n se s  f o r  a u t i s t i c  c h i ld r e n  was 10 .6  p e r  i n t e r a c t i o n ,  and f o r  

norm al c h i ld r e n  9 . 4/ i n t e r a c t i o n .

( 16) A g r e a t e r  number o f  th e  c o o p e ra tiv e  re sp o n s e s  o f  th e  a u t i s t i c  

c h i ld r e n  w ere rew arded  when compared w ith  th e  c o o p e ra tiv e  re sp o n se s  o f  

norm al c h i ld r e n .  (F=7 . 29 ; d f= 1 ,1 8 ; s i g .  2^% l e v e l ) .  44% o f  th e  

c o o p e ra tiv e  re sp o n se s  o f  th e  a u t i s t i c  c h i ld r e n  w ere rew arded  i n  c o n t r a s t  

to  23% o f  th e  norm al c h i ld re n * s  c o o p e ra tiv e  r e s p o n s e s .

( 17) A u t i s t i c  c h i ld r e n  d is p la y e d  more n e g a t i v i s t i c  b eh a v io u r th a n  

norm al c h i ld r e n .  (F=7«35; df= 1 ,1 8 ; s i g .  2-g% l e v e l ) .

(1 8 ) Normal c h i ld r e n  e x p e rie n c e d  a  h ig h e r  p e rc e n ta g e  o f  re in fo rc e m e n t 

* e r r o r s  * from  m others th a n  a u t i s t i c  c h i ld r e n  d id  (F=9.35» d f= 1 ,1 8 ; 

s i g .  1% l e v e l ) .  The av erag e  p e rc e n ta g e  o f  such  e r r o r s  w ith  a u t i s t i c  

c h i ld r e n  was 56 . 6% w hereas f o r  norm al c h i ld r e n  i t  was 76.9%*

( 19) M others d is p la y e d  a  g r e a t e r  number and p e rc e n ta g e  o f  punishm ent 

• e r ro rs*  w ith  a u t i s t i c  c h i ld r e n  (F = 6 .3 3 î d f= 1 ,1 8 ; s i g .  2j% l e v e l ,  and 

F=13.86; d f= 1 ,1 8 ; s i g .  1% l e v e l  r e s p e c t i v e l y ) .  A mean o f  82% o f  th e  

n e g a t i v i s t i c  b e h a v io u rs  o f  th e  a u t i s t i c  c h i ld r e n  w ere u n p u n ish ed .

( 20 ) I f  v e rb a l  r e p l i e s  a re  sc o re d  a s  c o o p e ra tiv e  re sp o n se s  and added 

to  th e  n o n -v e rb a l c o o p e ra tiv e  re sp o n se  d a t a ,  th e n  norm al c h i ld r e n  w ere 

found to  d is p la y  g r e a t e r  o v e r a l l  c o o p e ra tio n  (v e rb a l  + n o n -v e rb a l)  th a n

a u t i s t i c  c h i ld r e n .  (F = 5 .00 ; d f= 1 ,1 8 ; s i g .  3% l e v e l ) .

®)

( 21 ) Normal c h i ld r e n  sp en t lo n g e r  i n  c o n s t r u c t iv e  to y  p la y  th a n

a u t i s t i c  c h i ld r e n  ( f =6 7 .4 1 , d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) ,  b u t th e r e  w ere
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no s i g n i f i c a n t  d i f f e r e n c e s  i n  th e  number o f  d i f f e r e n t  to y s  u sed  p e r  

i n t e r a c t io n . ( F = 2 .00; F=4.41 f o r  s ig n i f i c a n c e ) .

f )  M others speech  to  c h i ld

( 22 ) M others spoke more u t t e r a n c e s  to  a u t i s t i c  c h i ld r e n  (P = 7 .5 2 ; 

d f= 1 ,1 8 ; s i g .  2-J% l e v e l ) ,  b u t th e  mean u t t e r a n c e  le n g th  was lo n g e r  w ith  

norm al c h i ld r e n .  (F=23 . 63 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) .

( 23 ) A g r e a t e r  number o f  * gu id ing*  s ta te m e n ts  w ere d i r e c te d  tow ards 

norm al c h i ld r e n  in  c o n t r a s t  to  a u t i s t i c  c h i ld r e n . ( F = 6 .5 5 î d f= 1 ,1 8 ; 

s i g .  2-J% l e v e l ) .

( 24) A g r e a t e r  p e rc e n ta g e  o f  v e rb a l  s ta te m e n ts  w ere spoken to  norm al 

c h i ld r e n  in  c o n t r a s t  to  a u t i s t i c  c h i ld r e n .  (F = 21 .95 j d f= 1 ,1 8 ; s i g .

0.1% l e v e l ) .

( 25 ) A g r e a t e r  number o f  q u e s t io n s  w ere d i r e c te d  to w ard s th e  a u t i s t i c  

c h i ld r e n  ( f= 4 .4 3 j d f= 1 ,1 8 ; s i g .  5% l e v e l ) ,  a lth o u g h  th e  p e rc e n ta g e  o f  

speech  t h a t  c o n ta in e d  q u e s tio n s  d id  n o t d i f f e r e n t i a t e  a u t i s t i c  c h i ld r e n  

and n o rm a ls . (F = 0 .06 ; d f= 1 ,1 8 ) .

( 26 ) A g r e a t e r  number and p e rc e n ta g e  o f  v e rb a l  commands w ere spoken to  

a u t i s t i c  c h i ld r e n .  (F = 30 .32 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ;  and F =22.09; 

d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) .

( 27) The TTR ( ty p e - to k e n  r a t i o )  was h ig h e r  when m o thers  were sp eak in g  

to  norm al c h i ld r e n .  (F = 32 .17 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) .

( 28 ) A g r e a t e r  amount o f  v e rb a l  rew ard  and v e rb a l  punishm ent was 

d i r e c te d  to  th e  a u t i s t i c  c h i ld r e n .  (F = 17 .32 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ;  

and F = 4 .56 ; d f= 1 ,1 8 ; s i g .  5% l e v e l ) .

g ) C h ild * s speech  to  m others

( 29 ) Normal c h i ld r e n  spoke a  g r e a t e r  number o f  w ords i n  t o t a l  

(F = 42 .41 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) ,  u t t e r a n c e s  i n  t o t a l  (F = 27 .23 ;

d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) ,  and w ith  a  lo n g e r  mean u t t e r a n c e  le n g th  th a n
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a u t i s t i c  c h i ld r e n .  (?= 8 4 .5 8 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) .

( 50 ) Normal c h i ld r e n  spoke a  g r e a t e r  number and p e rc e n ta g e  o f  v e rb a l  

s ta te m e n ts  to  m o th e rs . (P=3 1 .0 2 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ;  and 

F = 5 .67 ; d f= 1 ,1 8 ; s i g .  3% l e v e l ) .

(31 ) Normal c h i ld r e n  spoke a  g r e a t e r  number o f  v e rb a l  commands th a n  

a u t i s t i c  c h i ld r e n .  (F = 6 .14 ; d f= 1 ,1 8 ; s i g .  2-J% l e v e l ) .

( 32 ) Normal c h i ld r e n  made a  g r e a t e r  number o f  v e rb a l  r e p l i e s  i n  t h e i r  

speech  to  m other*s q u e s t io n s ,  and produced  a  g r e a t e r  p e rc e n ta g e  o f  

r e p l i e s  i n  t h e i r  speech . ( f= 14 . 2 9 ; d f= 1 ,1 8 ; s i g .  1% l e v e l ;  and 

F= 18 .74 ; d f= 1 ,1 8 ; s i g .  0.1% l e v e l ) .

EFFECTS OF "TYPE" OF MOTHER ON INTERACTIONS

( 33 ) W ith th e  p r o b a b i l i t y  o f  t r a n s i t i o n  from  ANF/CF to  AF/CF ( i . e . ,  

a d u l t  te rm in a t io n  to  m utual f a c in g ) ,  th e r e  was a  s t r o n g  ten d en cy  f o r  an 

i n t e r a c t i o n  betw een m o thers  and c h i ld r e n  such  th a t  w ith  a u t i s t i c  c h i ld r e n  

th e  m others  o f  norm al c h i ld r e n  gave th e  h ig h e r  p r o b a b i l i t y  b u t w ith  

norm al c h i ld r e n  th e  m others  o f  a u t i s t i c  c h i ld r e n  gave th e  h ig h e r  

p r o b a b i l i t y .  Own m others resem b led  m others o f  norm al c h i ld r e n ,  

a l th o u g h  th e  d i f f e r e n c e s  betw een th e  two ty p e s  o f  c h i ld  w ere s m a l le r .  

(F = 3 .04 ; F=3.26 f o r  s ig n i f i c a n c e ) .  (See F ig u re  l / i ) .

( 34 ) The p r o b a b i l i t y  o f  t r a n s i t i o n  from  ANF/CF to  ANF/CNF ( i . e . ,  c h i ld  

te rm in a t io n  to  n e i th e r  f a c i n g ) , was g r e a t e r  w ith  m others  o f  a u t i s t i c  

c h i ld r e n  when w ith  a u t i s t i c  c h i ld r e n ,  b u t w ith  m o thers  o f  norm al 

c h i ld r e n  i t  was g r e a t e s t  when th e y  w ere w ith  norm al c h i ld r e n .  Own 

m others  resem b led  m o thers  o f  norm al c h i ld r e n  i n  t h a t  th e r e  was a  h ig h e r  

t r a n s i t i o n a l  p r o b a b i l i t y  when th e y  in t e r a c t e d  w ith  norm al c h i ld r e n .  

(F = 3 .5 8 ; d f= 2 .3 6 ; s i g .  5% l e v e l ) .  T h is  i n t e r a c t i o n  i s  i l l u s t r a t e d  

i n  F ig u re  l / i i .
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C o o p e ra tio n -n e g a tiv ism

( 35 ) There was a  s ig n i f i c a n t  d i f f e r e n c e  betw een m o thers  i n  t h e i r  

a b i l i t y  to  e l i c i t  c o o p e ra tiv e  re sp o n se s  (n o n -v e rb a l)  from  th e  ty p e s  o f  

c h i ld .  M others o f  norm al c h i ld r e n  e l i c i t e d  a  g r e a t e r  number o f  

c o o p e ra tiv e  re sp o n se s  from  b o th  ty p e s  o f  c h i ld  th a n  m o th ers  o f  a u t i s t i c  

c h i ld r e n .  (F=5*07; d f= 2 ,3 6 ; s i g .  2 -^  l e v e l ) .  M others o f  norm al

c h i ld r e n  in d u ced  an  av e ra g e  o f  14.2  c o o p e ra tiv e  re sp o n se s  p e r  i n t e r 

a c t io n  w ith  a u t i s t i c  c h i ld r e n  and 10 .7  w ith  norm al c h i ld r e n .  M others 

o f  a u t i s t i c  c h i ld r e n  in d u ced  a  mean o f  8 .7  c o o p e ra tiv e  re s p o n se s  w ith  

a u t i s t i c  c h i ld r e n  and 7 .8  w ith  norm al c h i ld r e n .

(3 6 ) M others d i f f e r e d  s i g n i f i c a n t l y  i n  th e  p e rc e n ta g e  o f  punishm ent 

t e r r o r s '  th e y  made w ith  b o th  ty p e s  o f  c h i ld .  ( l ^ 5 . 0 3 ; d f= 2 .3 6 ; s i g .  

24% l e v e l ) .  Own m others  made s i g n i f i c a n t l y  more th a n  th e  u n f a m i l ia r  

m o thers  o f  a u t i s t i c  c h i ld r e n  and norm al c h i ld r e n  (S c h e ffe  F=3.71 ; 

s i g .  5%)f and m others  o f  norm al c h i ld r e n  made few er th a n  own m o th ers  o r  

m o thers  o f  a u t i s t i c  c h i ld r e n .  (S c h e ffe  F=3.8 2 ; d f= 3 ,3 ^ ;  s i g .  5%)*

M o th e r 's  speech

( 37 ) M others d i f f e r e d  s i g n i f i c a n t l y  i n  th e  mean u t t e r a n c e  le n g th  

t h a t  th e y  spoke to  b o th  ty p e s  o f  c h i ld .  (P = 3 .4 4 ; d f= 2 ,3 ^ ; s i g . 5%

l e v e l ) .  Own m others d i f f e r e d  s i g n i f i c a n t l y  from  u n f a m i l i a r  m o th ers  o f  

a u t i s t i c  and norm al c h i ld r e n  by p ro d u c in g  a  s h o r t e r  mean u t t e r a n c e  

le n g th .  ( f= 3 .3 9 ;  d f= 2 ,3 6 ; s i g .  5% l e v e l ) .

( 38 ) F or b o th  ty p e s  o f  c h i ld ,  m o thers  d i f f e r e d  s i g n i f i c a n t l y  i n  th e  

number o f  q u e s tio n s  t h a t  th e y  a sk e d . (F = 6 .50 ; d f= 2 ,3 6 ; s i g .  2j%

l e v e l ) .  M u ltip le  com parison a n a ly s i s  r e v e a le d  t h a t  m o th e rs  o f  

norm al c h i ld r e n  asked  more q u e s tio n s  th a n  e i t h e r  m o th ers  o f  a u t i s t i c  

c h i ld r e n  o r  own m o th e rs . (S c h e ffe  F= 5 .92 ; d f= 2 ,3 ^ ; s i g .  1% l e v e l ) .

A lso , own m others  asked  s i g n i f i c a n t l y  few er q u e s tio n s  th a n  e i t h e r
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m others  o f  a u t i s t i c  c h i ld r e n  o r  m others  o f  norm al c h i ld r e n .

(S c h e ffe  F=4.6 2 ; d f= 2 ,3 6 ; s i g .  2 -^  l e v e l ) .

( 3 9 ) M others d i f f e r e d  i n  th e  p e rc e n ta g e  o f  q u e s tio n s  i n  t h e i r

speech  t h a t  th e y  asked  o f  c h i ld r e n .  (? = 6 .1 2 ; d f= 2 , 36 j s i g .  1% l e v e l ) .

A m u l t ip le  com parison a n a ly s i s  r e v e a le d  t h a t  b o th  m o thers  o f  norm al and 

m o thers  o f  a u t i s t i c  c h i ld r e n  ask ed  a  g r e a t e r  p e rc e n ta g e  o f  q u e s tio n s  in  

t h e i r  sp eech  th a n  own m o th e rs . ( S c h e ffe  F = 5 .43 î d f= 2 , 3 6 ; s i g .  1%

l e v e l ) .

( 40 ) M others d i f f e r e d  s i g n i f i c a n t l y  i n  th e  p e rc e n ta g e  o f  v e rb a l  

commands t h a t  th e y  d i r e c te d  to  th e  c h i ld r e n .  (F = 14 .60 ; d f= 2 ,3 6 ;

s i g .  1% l e v e l ) .  Own m others d i r e c te d  f a r  more commands to  b o th  ty p e s  o f  

c h i ld ,  a n d e s p e c ia l ly  to  a u t i s t i c  c h i ld r e n .

( 41 ) M others d i f f e r e d  s i g n i f i c a n t l y  i n  th e  number o f  w ords in  t o t a l

t h a t  th e y  spoke to  b o th  ty p e s  o f  c h i ld .  (F = 4 .5 8 î d f= 2 ,3 6 ; s i g .  2-J%

l e v e l ) .  A m u l t ip le  com parison a n a ly s i s  r e v e a le d  th a t  m o thers  o f  norm al 

c h i ld r e n  spoke s i g n i f i c a n t l y  more w ords th a n  own m others  o r  m others o f  

a u t i s t i c  c h i ld r e n  (S c h e ffe  F = 3 .48 j d f= 2 , 3 6 ; s i g .  5% l e v e l ) ,  and own

m others  spoke s ig n i f i c a n t l y  few er words th a n  m o thers  o f  a u t i s t i c  and 

norm al c h i ld r e n .  (S c h e ffe  F=3.38» d f= 2 ,3 6 ; s i g .  5% l e v e l ) .

EFFECTS OF FAMILIARITY UPON INTERACTIONS

( 42) F a m il ia r  and u n fa m i l ia r  d ia d s  d i f f e r e d  i n  th e  t o t a l  number o f  

words th e y  spoke (F = 4 .58 ; d f= 2 , 3 6 ; s i g .  2-J% l e v e l ) ,  w ith  f a m i l i a r  (own) 

m others sp eak in g  s i g n i f i c a n t l y  few er words th a n  u n f a m i l ia r  m o th e rs . 

(S c h e ffe  F=3.3 8 ; d f= 2 ,3 6 ; s i g .  5% l e v e l ) .

(43 ) F a m ilia r  and u n fa m i l ia r  m o thers  a l s o  d i f f e r e d  i n  t h e i r  mean u t t e r 

ance le n g th  ( f= 3 .4 4 ; d f= 2 , 3 6 ; s i g .  5% l e v e l ) ,  w ith  f a m i l i a r  m others

sp eak in g  w ith  a  s h o r te r  mean u t t e r a n c e  le n g th  th a n  u n f a m i l ia r  m o th e rs . 

(S c h e ffe  F = 3 .34 j d f= 2 ,3 6 ; s i g .  5% l e v e l ) .
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(44 ) I n te r a c t io n s  in v o lv in g  f a m i l i a r  and u n fa m i l ia r  d ia d s  d i f f e r e d  

i n  th e  a b s o lu te  num ber, and a ls o  p e rc e n ta g e , o f  q u e s tio n s  t h a t  w ere 

d i r e c te d  to  th e  c h i ld r e n .  (F = 6 .50 ; d f= 2 ,3 6 ; s i g .  1% l e v e l ; and

F = 6.12 ; d f= 2 ,3 6 ; s i g .  1% l e v e l ) .  F a m il ia r  m o thers  asked  few er

q u e s tio n s  i n  t o t a l  (S c h e ffe  F=4.62; d f= 2 ,3 6 ; s i g .  2-J% l e v e l ) ,  and a

s m a lle r  p e rc e n ta g e  o f  q u e s tio n s  in  t h e i r  sp e e c h . (S c h e ffe  F=5«43; 

d f= 2 , 3 6 ; s i g .  1% l e v e l ) .

( 45 ) F a m i l ia r i ty  a f f e c t e d  th e  p e rc e n ta g e  o f  pun ishm ent 'e r r o r s '  made 

by m o th e rs . (F = 5 .03 ; d f= 2 ,3 6 ; s i g .  2-g% l e v e l ) .  F a m il ia r  m o thers  made

s i g n i f i c a n t l y  more e r r o r s  th a n  u n fa m i l ia r  m o th e rs . (S c h e ffe  F = 3 .7 1 ; 

d f= 2 , 3 6 ; s i g .  5% l e v e l ) .

( 46 ) F a m ilia r  m others d i r e c te d  a  h ig h e r  p e rc e n ta g e  o f  v e rb a l  commands 

i n  t h e i r  speech  th a n  m o thers  u n fa m i l ia r  to  th e  c h i ld r e n .  (F = 14 .60 ; 

df=2,3& ; s i g .  1% l e v e l ;  S ch e ffe  F=11 .7 9 ; df=2,3& ; s i g .  1% l e v e l ) .

These r e s u l t s  may be sum m arised a s  fo llo w s :

SUMMARY OF MAJOR RESULTS 

a )  C h ild  e f f e c t s

( 1) A u t i s t i c  c h i ld r e n  sp en t lo n g e r  i n  m utual f a c in g  th a n  d ia d s  

in v o lv in g  norm al c h i ld r e n .  However, when th e  m o ther and c h i ld  w ere 

m u tu a lly  f a c in g ,  th e  m other tu rn e d  to  fa c e  away more o f te n  when i n t e r 

a c t in g  w ith  a u t i s t i c  c h i ld r e n ,  a lth o u g h  m o thers  m a in ta in e d  m utual 

f a c in g  f o r  lo n g e r  p e r io d s  b e fo re  f a c in g  away w ith  a u t i s t i c  c h i ld r e n .

( 2 ) M others sp e n t a  lo n g e r  t o t a l  tim e  f a c in g  th e  a u t i s t i c  c h i ld .

In  a d d i t io n  to  th e  lo n g e r  p e r io d s  sp e n t i n  m u tual f a c in g  w ith  a u t i s t i c  

c h i ld r e n ,  t h i s  f in d in g  was a ls o  due to  a  lo n g e r  d u ra t io n  and p e rc e n ta g e  

o f  tim e  sp e n t i n  th e  a d u l t  f a c in g /c h i ld  n o t  f a c in g  p o s i t i o n  w ith  a u t 

i s t i c  c h i ld r e n .  W ith a u t i s t i c  c h i ld r e n ,  th e  av e ra g e  d u r a t io n  b e fo re
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th e  a d u l t  te rm in a te d  th e  p o s i t i o n  a d u l t  f a c in g /c h i ld  n o t  f a c in g  by 

lo o k in g  away, was lo n g e r  th a n  w ith  norm al c h i ld r e n .  P r e d ic ta b ly  th e r e 

f o r e ,  norm al c h i ld r e n  sp e n t lo n g e r  i n  th e  n e i t h e r  f a c in g  p o s i t io n  and 

th e  av e rag e  d u ra t io n  b e fo re  th e  a d u l t  te rm in a te d  t h i s  p o s i t i o n ,  (by 

tu r n in g  to  fa c e  th e  c h i l d ) ,  was a ls o  lo n g e r  w ith  norm al c h i ld r e n .

( 3 ) T here was an  i n t e r a c t i o n  betw een ty p e  o f  c h i ld  and m other such  

t h a t  when th e  c h i ld  was f a c in g  th e  m other b u t th e  m o ther was n o t  f a c in g  

th e  c h i ld ,  th e  a u t i s t i c  c h i ld  was more l i k e l y  to  tu r n  away h im s e lf  when 

w ith  m o thers  o f  a u t i s t i c  c h i ld r e n  i n  c o n t r a s t  to  m o th ers  o f  norm al 

c h i ld r e n ,  b u t th e  norm al c h i ld  was more l i k e l y  t o  tu r n  away from  m others 

o f  norm al c h i ld r e n .  However, th e r e  was a l s o  a  te n d e n c y  f o r  an i n t e r 

a c t io n  betw een ty p e  o f  m other and c h i ld  such  t h a t  when i t  was th e  

m o thers  who te rm in a te d  t h i s  p o s i t i o n  by tu r n in g  to  fa c e  th e  c h i ld  ( th u s  

e s t a b l i s h in g  m utual f a c in g ) ,  w ith  a u t i s t i c  c h i ld r e n  th e  m o thers  o f  

norm al c h i ld r e n  w ere more l i k e l y  to  do so th a n  m o thers  o f  a u t i s t i c  

c h i ld r e n .  W ith norm al c h i ld r e n  th e  m o thers  o f  a u t i s t i c  c h i ld r e n  w ere 

more l i k e l y  to  tu r n  tow ards th e  c h i ld .

( 4 ) P r e d ic ta b ly ,  th e  a u t i s t i c  c h i ld r e n  d is p la y e d  more s te re o ty p y  th a n  

norm al c h i ld r e n ,  w ith  an accom panying h ig h e r  p e rc e n ta g e  o f  a n te c e d e n t 

m a te rn a l "dem ands". The mean number o f  s te re o ty p e d  b e h a v io u rs  p e r  

i n t e r a c t i o n  was 9 . 3 , d is p la y e d  on a v e ra g e  d u r in g  43*6 seconds o f  in te r s 

e c t io n  tim e  and p reced ed  on 47% o c c a s io n s  by  m a te rn a l "dem ands".

( 5 ) A u t i s t i c  c h i ld r e n  d is p la y e d  more t o t a l  body m ovem ents, b o th  

to w ards and away from , m others th a n  norm al c h i ld r e n .  These movements 

w ere p rece d ed  by a  h ig h e r  p e rc e n ta g e  o f  m a te rn a l "dem ands". The 

m o thers  th em se lv es  d is p la y e d  a  g r e a t e r  number o f  t o t a l  body movements 

tow ards and away from  a u t i s t i c  c h i ld r e n .



157.

(6 )  W h ils t n onnal c h i ld r e n  d id  n o t e x h ib i t  a  g r e a t e r  d eg ree  o f  non

v e rb a l  c o o p e ra tio n  th a n  a u t i s t i c  c h i ld r e n ,  a  g r e a t e r  number o f  th e  

c o o p e ra tiv e  re sp o n se s  o f  th e  a u t i s t i c  c h i ld r e n  w ere rew ard ed .

T h e re fo re  norm al c h i ld r e n  e l i c i t e d  a  h ig h e r  p e rc e n ta g e  o f  re in fo rc e m e n t 

* e r ro rs *  from m others th a n  a u t i s t i c  c h i ld r e n .  I f  v e rb a l  r e p l i e s  to  

q u e s tio n s  a re  a l s o  c o n s id e re d  a s  an a s p e c t  o f  c o o p e ra tiv e  b e h a v io u r , 

th e n  summing th e  number o f  n o n -v e rb a l and v e rb a l  c o o p e ra tiv e  re sp o n se s  

r e v e a le d  th a t  norm al c h i ld r e n  d id  d is p la y  more c o o p e ra tio n  th a n  a u t i s t i c  

c h i ld r e n .  A u t i s t i c  c h i ld r e n  p r e d ic ta b ly  d is p la y e d  more n e g a tiv ism  

th a n  norm al c h i ld r e n ,  and m o thers  d is p la y e d  a  g r e a t e r  deg ree  o f  p u n ish 

ment * e r r o r s  * w ith  a u t i s t i c  c h i ld r e n .

( 7 ) T here w ere no s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  ty p e s  o f  c h i ld r e n  

i n  te rm s o f  number o f  to y s /p u z z le s  u s e d , b u t th e  norm al c h i ld r e n  d id  

spend lo n g e r  o v e r a l l  tim e s  i n  c o n s tr u c t iv e  to y  p la y .

(8 )  A u t i s t i c  c h i ld r e n  re c e iv e d  a  g r e a t e r  number o f  u t t e r a n c e s  from  

m o th e rs , b u t th e  mean u t t e r a n c e  le n g th  was sh o ir te r  f o r  a u t i s t i c  c h i ld r e n  

and th e  TTR was lo w e r . Normal c h i ld r e n  re c e iv e d  a  g r e a t e r  p e rc e n ta g e  

o f  v e r b a l  s ta te m e n ts  from  m others i n  c o n t r a s t  to  a u t i s t i c  c h i ld r e n ,  

in c lu d in g  a l s o  more * gu id ing*  s ta te m e n ts .  More v e rb a l  commands were 

d i r e c te d  to  th e  a u t i s t i c  c h i ld ,  and th e y  re c e iv e d  more v e rb a l  rew ard  

b u t a l s o  more v e rb a l  p u n ishm en t. More q u e s tio n s  were d i r e c te d  to  th e  

a u t i s t i c  c h i ld  th a n  norm al c h i ld ,  b u t s in c e  th e  fo rm er re c e iv e d  a  

g r e a t e r  t o t a l  number o f  u t t e r a n c e s ,  th e  p e rc e n ta g e  o f  t o t a l  u t t e r a n c e s  

t h a t  c o n ta in e d  q u e s t io n s ,  d id  n o t d i f f e r  betw een a u t i s t i c  and norm al 

c h i ld r e n .

( 9 ) Normal c h i ld r e n  spoke more words and u t t e r a n c e s  i n  t o t a l  to  th e  

m o thers  th a n  a u t i s t i c  c h i ld r e n ,  and t h e i r  speech  had a  lo n g e r  mean 

u t t e r a n c e  l e n g th .  Normal c h i ld r e n  e m it te d  more v e rb a l  s ta te m e n ts ,  

more commands and made a  g r e a t e r  number o f  v e rb a l  r e p l i e s  to  m other* s 

q u e s t io n s  th a n  a u t i s t i c  c h i ld r e n .
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F a m i l i a r i ty  e f f e c t s

(1 )  I n  u n fa m i l ia r  d ia d s ,  th e  m others  spoke w ith  a  lo n g e r  mean u t t e r 

ance le n g th  th a n  f a m i l i a r  m o th e rs , and a l s o  spoke more words i n  t o t a l .

( 2 ) F a m ilia r  m others ( i . e . ,  th e  own m o th e rs ) ask ed  a  s i g n i f i c a n t l y  

s m a l le r  number and p e rc e n ta g e  o f  q u e s tio n s  to  b o th  ty p e s  o f  c h i ld  th a n  

u n f a m i l ia r  m o th e rs , b u t made more v e rb a l  commands.

(3 ) F a m ilia r  m others made more punishm ent * e r ro rs *  th a n  u n fa m i l ia r  

m o th e rs .

E f f e c ts  o f  ty p e  o f  m other

( 1 ) T here was an  i n t e r a c t i o n  betw een ty p e  o f  c h i ld  and ty p e  o f  

m other such  t h a t  when th e  c h i ld  was f a c in g  b u t th e  m other was n o t ,  th e  

a u t i s t i c  c h i ld  was more l i k e l y  to  tu r n  away from  th e  m other ( th u s  

e s t a b l i s h in g  a  n e i t h e r  f a c in g  p o s i t i o n )  i n  i n t e r a c t i o n s  in v o lv in g  

m o thers  o f  a u t i s t i c  c h i ld r e n .  C o n v e rse ly , th e  norm al c h i ld  was more 

l i k e l y  to  tu r n  away from m others o f  n o rm a ls .

( 2 ) T here was a l s o  an  i n t e r a c t i o n  betw een ty p e  o f  c h i ld  and ty p e  o f  

m o ther w ith  th e  p r o b a b i l i t y  o f  th e  a d u l t  te rm in a t in g  th e  ANP/CF 

p o s i t i o n ,  and th u s  tu r n in g  to  th e  c h i ld  to  e s t a b l i s h  m utual f a c in g .

The m o thers  o f  a u t i s t i c  c h i ld r e n  te n d e d  to  be  more l i k e l y  to  e s t a b l i s h  

m utual f a c in g  from  t h i s  p o s i t io n  when i n t e r a c t i n g  w ith  norm al c h i ld r e n ,  

b u t m o thers  o f  no rm als  w ere more l i k e l y  to  do so w ith  a u t i s t i c  c h i ld r e n .  

Own m o thers resem b led  u n famil i a r  m o thers  o f  norm al c h i ld r e n  by d is p la y 

in g  a  g r e a t e r  p r o b a b i l i t y  o f  tu r n in g  tow ards th e  a u t i s t i c  c h i ld ,  

r a t h e r  th a n  th e  norm al c h i ld .

( 3 ) M others o f  norm al c h i ld r e n  e l i c i t e d  a  g r e a t e r  number o f  n o n -v e rb a l 

c o o p e ra tiv e  re sp o n se s  from b o th  ty p e s  o f  c h i ld  th a n  m others o f  a u t i s t i c  

c h i ld r e n .

( 4 ) M others o f  norm al c h i ld r e n  made few er "punishm ent e r r o r s "  th a n  

e i t h e r  m others o f  a u t i s t i c  c h i ld r e n  o r  th e  own m o th e rs , th e  l a t t e r



139.

m aking th e  most o f  such  e r r o r s .

( 5 ) M others o f  norm al c h i ld r e n  spoke a  g r e a t e r  number o f  words i n  

t o t a l  to  b o th  ty p e s  o f  c h i ld  th a n  th e  own m others  o r  m o thers  o f  a u t i s t i c  

c h i ld r e n .  Own m others  spoke th e  l e a s t  w ords.

(6 )  Own m others p roduced  a  s h o r t e r  mean u t t e r a n c e  le n g th  th a n  m o thers  

o f  a u t i s t i c  c h i ld r e n  and  m o th ers  o f  norm al c h i ld r e n  u n f a m i l ia r  w ith  th e  

c h i ld .

( 7 ) M others d i f f e r e d  s i g n i f i c a n t l y  i n  th e  number o f  q u e s tio n s  th e y  

asked  t h e i r  i n t e r a c t i o n  p a r t n e r s .  M others o f  norm al c h i ld r e n  (un

f a m i l i a r  w ith  th e  c h i ld )  a sk ed  more q u e s tio n s  o f  b o th  ty p e s  o f  c h i ld  th a n  

e i t h e r  m others  o f  a u t i s t i c  c h i ld r e n  ( u n fa m i l ia r  w ith  th e  c h i ld )  o r  th e  

own m o th e rs . The own m o th ers  asked  th e  l e a s t  q u e s t io n s .  When ex

p re s s e d  a s  a  p e rc e n ta g e  o f  t h e i r  t o t a l  sp eech , own m others  a l s o  ask ed  a  

s m a lle r  p e rc e n ta g e  o f  q u e s t io n s  to  b o th  ty p e s  o f  c h i ld  th a n  e i t h e r  

m o thers  o f  a u t i s t i c  c h i ld r e n  o r  norm al c h i ld r e n  u n f a m i l ia r  w ith  th e  c h i ld .

(8 ) Own m others d i r e c t e d  th e  h ig h e s t  p e rc e n ta g e  o f  v e rb a l  commands in  

t h e i r  speech  and t h i s  was e s p e c i a l l y  marked i n  i n t e r a c t i o n s  w ith  a u t i s t i c  

c h i ld r e n .  M others o f  norm al c h i ld r e n  d i r e c te d  th e  l e a s t  commands to  

c h i ld r e n .

DISCUSSION

Lack o f  eye c o n ta c t ,  o r  gaze  a v e r s io n ,  i s  a  commonly c i t e d  

c h a r a c t e r i s t i c  o f  a u t i s t i c  c h i ld r e n ,  ( Creak e t  a l . ,  I 96I ;  H u tt and 

O unsted , I 966 ; C a s t e l l ,  I 968 ; K anner, 1 9 43 ). T h is  symptom h as  been  

u sed  to  su p p o rt h y p o th e se s  c o n c e rn in g  b o th  CNS p a th o lo g y  (S c h o p le r ,

1965 ; R im land, I 964) ;  and e m o tio n a l w ith d ra w a l, (B e t te lh e im , 1967»

Zaslow  and B re g e r , I 968) .  However, th e  r e s u l t s  o f  s tu d ie s  d e s ig n ed  to  

m easure th e  d eg ree  o f  gaze a v e r s io n  have n o t p roduced  c o n s is te n t  r e s u l t s .  

Thus w h i ls t  H u tt and O unsted ( I 966 ) r e p o r te d  t h a t  a u t i s t i c  c h i ld r e n
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spend s i g n i f i c a n t l y  l e s s  tim e lo o k in g  a t  th e  fa c e s  o f  a d u l t s  th a n  norm al 

c h i ld r e n ,  C h u rc h ill  and Bryson (1972) p re s e n te d  d a ta  w hich d id  n o t 

su p p o rt t h i s  a s s e r t i o n .  E q u a lly , 0*Connor and H erm elin  (1967^) found 

t h a t  a u t i s t i c  and r e ta r d e d  c h i ld r e n  do n o t d i f f e r  in  v i s u a l  p re fe re n c e  

f o r  s o c ia l  s t im u l i  ( p ic tu r e s  o f  f a c e s )  in  c o n t r a s t  to  n o n -s o c ia l  

s t im u l i ,  a lth o u g h  o v e r a l l  f i x a t io n  tim e f o r  a l l  s t im u l i  was l e s s  w ith  

a u t i s t i c  c h i ld r e n ,  who sp en t lo n g e r  i n  n o n -d ir e c te d  g a z in g . H u tt and 

O unsted claim ed  th a t  a u t i s t i c  c h i ld r e n ,  when th e y  do f i x a t e ,  u se  

f r a c t i o n a l  g la n c e s  to  m o n ito r s o c ia l  s t im u l i  i n  t h e i r  en v ironm en t, t h i s  

c o n s is t in g  o f  r a p id  g la n c e s  o f  v e ry  b r i e f  d u ra t io n  w hich , p resum ab ly , 

p a re n ts  i n  th e  home environm ent may m iss a l t o g e th e r .  Such g la n c e s  can 

o n ly  be a c c u r a te ly  observ ed  and m easured w ith  th e  u se  o f  v id e o ta p e d  

re c o rd in g s  and re p e a te d  slow -m otion  p la y b a c k . The u se  o f  such a  

te c h n iq u e  in  th e  p re s e n t  s tu d y  d id  in d eed  r e v e a l  a  number o f  such g la n c e s .  

However, i t  would ap p ea r t h a t  th e  c o n t r a d ic to r y  f in d in g s  in  th e  d eg ree  o f  

eye c o n ta c t  can p e rh ap s  be e x p la in e d  in  te rm s o f  i t s  measurem ent and th e  

en v iro n m en ta l c o n d it io n s  u nder w hich eye c o n ta c t  i s  m easured .

W ith re g a rd  to  t h i s  l a t t e r  q u e s tio n  o f  th e  method and con

d i t i o n s  o f  m easurem ent o f  eye c o n ta c t ;  i f  a u t i s t i c  c h i ld r e n  a re  ov er 

"a ro u sed "  (H u tt e t  a l . , 19&4) o r  s im ply  v e ry  t im id  (T in b erg en  and 

T in b e rg en , 1972 ), th e n  th e  d eg ree  o f  eye c o n ta c t  may be a  fu n c tio n  o f  

th e  co m p lex ity  o r  in d eed  "demand" i n  th e  en v iro n m en t. Thus th e  number 

and b eh a v io u r o f  a d u l t s  o r  p e e rs  i n  th e  env ironm ent i n  w hich eye con

t a c t  i s  m easured , may a f f e c t  f i x a t i o n  t im e . T h is  would p a r a l l e l  th e  

a s s e r t i o n  t h a t  s te re o ty p y  in c re a s e s  w ith  en v iro n m en ta l co m plex ity  

(H u tt and H u tt ,  1 9 68 ). P erhaps o f  more s ig n i f i c a n c e  i s  th e  m easure

ment o f  a c tu a l  eye c o n ta c t and gaze a v e r s io n .  Even w ith  th e  u se  o f  

v id e o ta p e d  p la y b ack  a t  slow  speeds i n  th e  p r e s e n t  s tu d y  i t  was n o t 

c o n s id e re d  p o s s ib le  to  i n f e r  d i r e c t  e y e - to -e y e  c o n ta c t  w ith  any s tro n g
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d eg ree  o f  c o n f id e n c e , a lth o u g h  th e  l e s s  s p e c i f i c  d i r e c t i o n  o f  gaze was 

c l e a r l y  m e asu ra b le .

In  th e  p re s e n t  s tu d y , th e  " fa c in g "  p o s i t i o n  was d e f in e d  i n  

te rm s o f  an i n t e r a c t i o n  p a r tn e r  f a c in g  th e  o th e r  by d i r e c t i n g  th e  gaze 

tow ards th e  u p p er t r u n k ,  neck  o r  f a c e .  T h is  a lm o st c e r t a i n l y  d id  n o t 

alw ays in v o lv e  a c tu a l  m utual e y e - to -e y e  c o n ta c t ,  a lth o u g h  i t  was f e l t  

t h a t  i t  was o p e r a t io n a l ly  and f u n c t io n a l ly  a  b e t t e r  d e s c r ip t io n  o f  

" fa c in g "  th a n  t h a t  r e q u i r in g  an in f e r e n c e  o f  m utual eye c o n ta c t .  I t  

was f e l t  t h a t  " fa c in g "  a s  d e f in e d  above im p lie d  t h a t  an i n t e r a c t io n  

p a r tn e r  was a t te n d in g  to  th e  b eh a v io u r o f  th e  p a r tn e r  and a l s o  s i g n a l l 

in g  a  r e a d in e s s  to  i n t e r a c t .  Thus i t  i s  p o s s ib le  t h a t  c o n t r a d ic to ry  

r e s e a r c h  f in d in g s  cou ld  be d u e , f o r  exam ple, to  d i f f e r e n t  c r i t e r i a  

u sed  to  d e f in e  what have been  r e f e r r e d  to  (and  o f te n  in te rc h a n g e a b ly )  

a s  "eye c o n ta c t" ,  " f i x a t io n " ,  " lo o k in g "  and " f a c in g " .

In  th e  p re s e n t  s tu d y , w ith  th e  d e f i n i t i o n  o f  " fa c in g "  g iv e n  

above, i t  was found th a t  th e r e  w ere no s i g n i f i c a n t  d i f f e r e n c e s  betw een 

a u t i s t i c  and norm al c h i ld r e n  i n  te rm s o f  t o t a l  number o f  o c c u rre n c e s  o f  

m utual f a c in g .  In d e e d , th e r e  was a  lo n g e r  d u ra t io n  o f  i n t e r a c t i o n  

tim e  in  th e  m utual f a c in g  p o s i t io n  w ith  d ia d s  in v o lv in g  th e  a u t i s t i c  

c h i ld r e n .  The mean tim e  a c t u a l l y  sp en t i n  m utual f a c in g  was s i g n i f i c 

a n t ly  lo n g e r  w ith  a u t i s t i c  c h i ld r e n  (2 2 .7  s e c o n d s / in te r a c t io n ) ,  and t h i s  

was a lm o st tw ic e  a s  lo n g  a s  in  d ia d s  in v o lv in g  norm al c h i ld r e n  (12 .1  

s e c s . ) .  There w ere no d i f f e r e n c e s  betw een a u t i s t i c  and norm al c h i ld r e n  

in  th e  tim e  sp e n t f a c in g  th e  a d u l t  when th e  a d u l t  h e r s e l f  was n o t f a c in g  

( i . e . ,  th e  ANF/CP p o s i t i o n ) .  These r e s u l t s  a re  n o t in te n d e d  to  im ply  

t h a t  a u t i s t i c  c h i ld r e n  do n o t n e c e s s a r i ly  gaze a v e r t  i n  th e  sen se  o f  

f a i l i n g  to  e s t a b l i s h  m utual e y e - to -e y e  c o n ta c t ;  r a t h e r  i t  i s  su g g e s te d  

t h a t  th e y  do n o t d i f f e r  i n  th e  amount o f  " fa c in g "  th e  a d u l t ,  (and  th u s  

th e  s o c ia l  " s ig n a ls "  t h a t  go w ith  i t ) .  These r e s u l t s  su g g e s t t h a t  i n
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f a c t  th e y  spend lo n g e r  i n  m utual f a c in g  u n d e r th e  e x p e rim e n ta l 

c o n d i t io n s  u sed  i n  t h i s  s tu d y .

H u tt and O unsted s t a t e  t h a t  d i r e c te d  gaze s i g n i f i e s  a

re a d in e s s  f o r  i n t e r a c t i o n ,  and t h a t  a  f a i l u r e  to  f i x a t e  has a  v e ry  

im p o rta n t in h i b i to r y  a f f e c t  upon so c ia l, i n t e r a c t i o n .  They p o in t  ou t 

t h a t  much a f f e c t a t i o n a l  b e h a v io u r i s  c o n tin g e n t upon th e  c h i ld  making 

and m a in ta in in g  some d eg ree  o f  eye c o n ta c t .  Gaze avo idance  w i l l  th u s  

r e s u l t  i n  a t te n u a te d  re s p o n s iv e n e s s  from  th e  a d u l t  and a  r e d u c t io n  in  

s t im u la t io n  f o r  t h a t  a d u l t .  In  e a r ly  in f a n c y ,  eye c o n ta c t  i s  c laim ed  

to  be a  n e c e s s a ry  p r e c u r s o r  to  s m il in g  (Ambrose, I 963) and H u tt and 

O unsted p o in t  o u t t h a t  a lth o u g h  a u t i s t i c  c h i ld r e n  can (and  do) sm ile ,  

when unaccom panied by eye c o n ta c t th e  i n i t i a l  m a te rn a l en th u siasm  may 

wane. Eÿe c o n ta c t  s ig n a ls  th e  d i r e c t i o n  o f  s m ile ,  and th u s  w ith  an 

a u t i s t i c  c h i ld  i n  e a r ly  in fa n c y ,  am b iv a le n t m a te rn a l a t t i t u d e s  may 

develop  due to  p o s i t i v e  f e e l in g s  a ro u se d  by o th e r  cues ( e . g . ,  o u t

s t r e t c h e d  arm s) and y e t  n e g a t iv e  f e e l in g s  from  th e  la c k  o f  eye c o n ta c t .  

I t  i s  n o t n e c e s s a ry  to  su p p o rt H u tt and O unsted*s p ro p o sa l t h a t  gaze 

av o id an ce  i s  a  mechanism to  red u ce  a ro u s a l  i n  o rd e r  to  a g ree  w ith  t h e i r  

a s s e r t io n s  co n ce rn in g  th e  im p o rtan ce  o f  eye c o n ta c t .  Many p a re n ts  o f  

a u t i s t i c  c h i ld r e n  do r e p o r t  p e r p le x i ty  and d isap p o in tm e n t a t  t h e i r  

c h i ld  * 8 gaze av o id an ce  and c l e a r ly  i t  can have i n h i b i t i n g  e f f e c t s  upon 

i n t e r a c t i o n s .  S ince th e  p re s e n t  s tu d y  was n o t in te n d e d  to  m easure 

e y e - to -e y e  c o n ta c t ,  th e  r e s u l t s  can n o t i l lu m in a te  d i r e c t l y  on th e  

c o n t ra d ic to r y  f in d in g s  w ith  re g a rd  to  d i r e c t  gaze a v e r s io n .  What th e  

p re s e n t  r e s u l t s  do su g g e s t i s  t h a t  i f  th e r e  i s  a  s ig n i f i c a n t  d eg ree  o f  

gaze a v e r s io n ,  th e n  t h i s  m ust a p p ly  s o le l y  to  e y e - to -e y e  c o n ta c t ,  s in c e  

th e r e  was c e r t a in l y  no ev idence  o f  a u t i s t i c  c h i ld r e n  d is p la y in g  l e s s  

" f a c in g " .  T here would ap p ea r to  be two im p l ic a t io n s  h e r e ;
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1) I t  may be p o s s ib le  to  t r a i n  p a re n ts  to  i n t e r p r e t  t h e i r  c h i ld * s  

" fa c in g "  as  p o s i t i v e  fe e d b a c k , a s  a  r e in f o r c e r  f o r  i n t e r a c t i n g  w ith  

t h e i r  c h i ld ,  by te a c h in g  them th a t  a  c h i ld  " fa c in g "  i s  in d e e d  s i g n a l l 

in g  a t t e n t i o n  and a  r e a d in e s s  to  i n t e r a c t ,  and th a t  a c tu a l  e y e - to -e y e  

c o n ta c t  need  n o t be th e  o n ly  way such  a  w i l l in g n e s s  can  be s i g n a l l e d .  

Thus we m ight t r y  to  te a c h  m others o f  a u t i s t i c  c h i ld r e n  to  f in d  f a c in g ,  

( i n  a d d i t io n  to  e y e - c o n ta c t ) ,  a s  a  r e in f o r c e r  d u r in g  i n t e r a c t i o n s .

2 ) As an  a l t e r n a t i v e  to  th e  above, o r  in d e ed  i n  c o n ju n c tio n  w ith  i t ,  

a c tu a l  e y e - to -e y e  c o n ta c t  co u ld  be e s ta b l i s h e d  th ro u g h  th e  u se  o f  a  

b e h a v io u r  m o d if ic a t io n  te c h n iq u e  u s in g  th e  p a re n ts  a s  c o - t h e r a p i s t s .  

S ince  th e  p re s e n t  s tu d y  y ie ld e d  r e s u l t s  w hich su g g e s t t h a t  " f a c in g "  a t  

l e a s t  i s  i n  f a c t  a  w e ll  e s ta b l i s h e d  b e h a v io u r , i t  co u ld  be u sed  a s  an 

i n i t i a l  ap p ro x im a tio n , o r  b a s e l in e ,  from w hich sh ap in g  a c tu a l  eye 

c o n ta c t  cou ld  p ro c e e d . Some su c c e ss  h as  a l re a d y  been  r e p o r te d  w ith  

th e  r e d u c t io n  o f  gaze av o id an ce  u s in g  o p e ra n t te c h n iq u e s ,  (B ro o k s ,

Morrow and G ray, I 968 ; M cConnell,

The f in d in g s  th a t  m o thers  th em se lv es  te n d ed  to  te rm in a te  

m u tual f a c in g  more f r e q u e n t ly  when i n t e r a c t i n g  w ith  a u t i s t i c  r a t h e r  th a n  

norm al c h i ld r e n ,  and y e t  spend lo n g e r  p e r io d s  m a in ta in in g  th e  m utual 

f a c in g  b e fo re  such  te rm in a t io n s ,  a p p e a rs  a t  f i r s t  s ig h t  to  be r a t h e r  

c o n t r a d ic to r y  r e s u l t s .  However, one e x p la n a tio n  co u ld  be t h a t  m o thers  

t o l e r a t e  lo n g e r  p e r io d s  o f  m utual f a c in g  w ith  th e  a u t i s t i c  c h i ld  b e -  

c au se  th e r e  i s  l e s s  im m ediate feed b ack  from  th e  a u t i s t i c  c h i l d .  T h is  

may o c c u r b ecau se  th e  a u t i s t i c  c h i ld  does n o t r e a d i ly  e s t a b l i s h  a c tu a l  

e y e -c o n ta c t  d e s p i te  " f a c in g " ,  and a s  th e  c u r r e n t  r e s u l t s  s u g g e s t ,  he 

g iv e s  l e s s  v e rb a l  feed b ack  i n  te rm s o f  b o th  o v e r a l l  v e rb a l  o u tp u t and 

r e p l i e s  to  q u e s t io n s .  I f  th e  a u t i s t i c  c h i ld  i s  n o t p ro v id in g  th e  

same d eg ree  o f  p o s i t i v e  feedback  o r  re in fo rc e m e n t f o r  th e  m o ther i n  

th e  m utual f a c in g  p o s i t i o n ,  th e n  t h i s  m igh t e x p la in  why m o th ers  te rm in -
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a t e  m utual f a c in g ,  by tu r n in g  away, more f r e q u e n t ly  w ith  th e  a u t i s t i c  

c h i ld  i n  c o n t r a s t  to  th e  norm al c h i ld .  T h is  i n  tu r n  may r e s u l t  in  

a u t i s t i c  c h i ld r e n  r e c e iv in g  l e s s  re in fo rc e m e n t f o r  " f a c in g "  m o thers  i n  

an i n t e r a c t i o n  s i t u a t i o n .

M others a l s o  sp e n t lo n g e r  f a c in g  th e  a u t i s t i c  c h i ld  o v e r a l l ,  

and d e s p i t e  th e  o ccu rren c e  o f  lo n g e r  p e r io d s  o f  m u tual f a c in g  w ith  

such  c h i ld r e n ,  i t  i s  c l e a r  t h a t  t h i s  f in d in g  was a l s o  due to  lo n g e r  

p e r io d s  sp en t i n  th e  a d u l t  f a c in g /c h i ld  n o t f a c in g  (AP/CNP) p o s i t i o n .  

T h is  l a t t e r  p o s i t io n  was m a in ta in e d  f o r  lo n g e r  p e r io d s  b e fo re  th e  

a d u l t  tu rn e d  away. P re d ic ta b ly  t h e r e f o r e ,  d ia d s  in v o lv in g  norm al 

c h i ld r e n  sp e n t lo n g e r  in  th e  n e i t h e r  f a c in g  p o s i t i o n ,  and w ith  norm al 

c h i ld r e n  t h i s  p o s i t io n  was m a in ta in e d  lo n g e r  b e fo re  th e  a d u l t  tu rn e d  

to  fa c e  th e  c h i ld .  These r e s u l t s  su g g e s t t h a t  m o thers  f in d  i t  

n e c e s s a ry  to  w atch th e  a u t i s t i c  c h i ld  f a r  more th a n  th e  norm al c h i ld ,  

when n e i t h e r  c h i ld  was f a c in g  th e  a d u l t .  T h is  may have been  r e l a t e d  

to  th e  f in d in g  th a t  a u t i s t i c  c h i ld r e n  sp en t s i g n i f i c a n t l y  l e s s  tim e  in  

to y  p la y  a c t i v i t y ,  and th u s  sp en t lo n g e r  d is p la y in g  th e  n o n - re q u ire d  

b e h a v io u r  ( in c lu d in g  s te r e o ty p y ) .

More v e rb a l  commands were d i r e c te d  by m others  tow ards th e  

a u t i s t i c  c h i ld ,  many o f  them i n s t r u c t i n g  him to  engage i n  th e  r e q u ir e d  

( to y  p la y )  a c t i v i t y .  Not s u r p r i s in g ly  t h e r e f o r e ,  th e  a u t i s t i c  c h i ld r e n  

commanded g r e a t e r  v i s u a l  a t t e n t i o n  from  m o th e rs , p ro v id e d  one assum es 

th a t  l e s s  v i s u a l  a t t e n t i o n  was d i r e c te d  tow ards th e  c h i ld  once he was 

p la y in g  w ith  th e  to y s /p u z z le s .  I n  th e  p r e s e n t  s tu d y , no s e p a r a te  d a ta  

had been  re c o rd e d  f o r  m a te rn a l b e h a v io u r  s o le ly  when th e  c h i ld  was 

engaged i n  c o n s tru c t iv e  p la y .  However, s im p le  o b s e rv a tio n  from  a  

r e p la y  o f  th e  v id e o ta p e d  r e c o rd in g s ,  su g g e s te d  t h a t  m o thers  do n o t 

ap p ea r to  spend l e s s  tim e fa c in g  th e  a u t i s t i c  c h i ld  when he i s  engaged 

in  c o n s tr u c t iv e  to y  p la y ,  a lth o u g h  t h i s  may be so f o r  norm al c h i ld r e n .
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An a l t e r n a t i v e  e x p la n a tio n  f o r  th e s e  f in d in g s  i s  t h a t  s in c e  

th e  a u t i s t i c  c h i ld  spoke s i g n i f i c a n t l y  l e s s  th a n  th e  norm al c h i ld ,  and 

in d e e d  f iv e  were e f f e c t i v e l y  n o n -v e rb a l , th e  v i s u a l  m o d a lity  was o f  

p a r t i c u l a r  im portance  f o r  th e  m others  in  r e c e iv in g  any feed b ack  from 

th e  a u t i s t i c  c h i ld .  For norm al c h i ld r e n ,  n a t u r a l l y  much feed b ack  was 

s ig n a l le d  to  th e  m others  v ia  sp eech , w hich does n o t n e c e s s a r i ly  r e q u ir e  

th e  m other to  " fa c e "  th e  c h i ld .  However, i t  m ust be p o in te d  o u t t h a t  

v e rb a l  d ia lo g u e  m ight i t s e l f  be a  cue o r  d is c r im in a t iv e  s tim u lu s  f o r  

m utual " f a c in g " .

When th e  c h i ld  was f a c in g  a  m other who was h e r s e l f  n o t  f a c in g  

(ANF/CF), a u t i s t i c  c h i ld r e n  w ere more l i k e l y  to  tu r n  away from  a  m other 

o f  an  a u t i s t i c  c h i ld  (MA) th a n  a  m other o f  a  norm al c h i ld  (MN). T his 

may have been  because  m others o f  a u t i s t i c  c h i ld r e n  th e m se lv es  te n d ed  to  

be l e s s  l i k e l y  to  te rm in a te  t h i s  p o s i t io n  by tu r n in g  to  th e  c h i ld  and 

th u s  e s t a b l i s h in g  m utual f a c in g ,  (a lth o u g h  t h i s  t r e n d  was n o t 

s t a t i s t i c a l l y  s i g n i f i c a n t ) ,  and t h i s  may have been  p a r t i c u l a r l y  so w ith  

u n f a m i l ia r  m others o f  a u t i s t i c  c h i ld r e n .  The p o s i t i o n  a d u l t  n o t 

f a c in g /c h i ld  f a c in g  (ANF/CF) was n o t m a in ta in e d  f o r  v e ry  lo n g  by e i t h e r  

p a r tn e r  ( f o r  a u t i s t i c  c h i ld r e n  d ia d s  a  mean o f  1 .98  s e c s . ,  and f o r  

norm al c h i ld r e n  I .96  secs.%  and so i t  would seem th a t  u n le s s  th e  

m other f a i r l y  r a p id ly  tu rn e d  to  fa c e  th e  c h i ld ,  th e n  th e  c h i ld  would 

tu r n  away h im s e lf .

In  c o n t r a s t  to  th e  above r e s u l t ,  when norm al c h i ld r e n  were 

f a c in g  th e  m other b u t th e  m other was f a c in g  away, th e y  w ere more l i k e l y  

to  tu r n  away from  m others o f  norm al c h i ld r e n  th a n  m others  o f  a u t i s t i c  

c h i ld r e n .  T h is  a ls o  seems l i k e l y  to  be  r e l a t e d  to  th e  f a c t  t h a t  

m others o f  norm al c h i ld r e n  were l e s s  l i k e l y  th em se lv es  to  tu r n  to  fa c e  

th e  c h i ld ,  and p a r t i c u l a r l y  th e  u n f a m i l ia r  m others  o f  norm al c h i ld r e n .  

Thus i n  te rm s o f  a  " s e n s i t i v i t y "  to  th e  c h i ld  f a c in g  th e  a d u l t  and th u s
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s ig n a l l i n g  a t t e n t i o n  and re a d in e s s  to  i n t e r a c t ,  m o thers  o f  a u t i s t i c  

c h i ld r e n  (and  p a r t i c u l a r l y  th o se  u n fa m i l ia r  w ith  th e  c h i ld )  were l e a s t  

" s e n s i t iv e "  to  th e  a u t i s t i c  c h i ld  in  te rm s o f  tu r n in g  to  fa c e  th e  c h i l d .  

S im i la r ly ,  m others o f  norm al c h i ld re n  (and  p a r t i c u l a r l y  th o se  u n f a m i l ia r  

w ith  th e  c h i ld )  were l e a s t  s e n s i t i v e  to  norm al c h i ld r e n .

T his m ight su g g e s t t h a t  f a m i l i a r i t y  w ith  th e  " ty p e "  o f  c h i ld ,  

in  c o n t r a s t  w ith  f a m i l i a r i t y  w ith  th e  in d iv id u a l  c h i ld  (a s  we have u sed  

th e  te rm  * f a m i l i a r i t y '  to  d a t e ) ,  in f lu e n c e s  th e  m o th e rs ' " s e n s i t i v i t y "  

to  th e  c h i l d 's  b e h a v io u r . Thus m others o f  a u t i s t i c  c h i ld r e n ,  b e in g  

f a m i l i a r  w ith  th e  c h a r a c t e r i s t i c s  o f  au tism  and th e  b e h a v io u rs  o f  

a u t i s t i c  c h i ld r e n ,  w ere l e s s  " s e n s i t iv e "  to  a u t i s t i c  c h i ld r e n  i n  th e  

i n t e r a c t i o n s .  M others o f  norm al c h i ld r e n  on th e  o th e r  hand , a re  un

f a m i l i a r  w ith  th e  c h a r a c t e r i s t i c  b e h a v io u r  o f  a u t i s t i c  c h i ld r e n  and a re  

th e r e f o r e  more s e n s i t i v e  to  h i s  f a c in g  p o s i t io n  th a n  t h a t  o f  th e  norm al 

c h i ld .  One m ight t e n t a t i v e l y  go f u r th e r  and say  th a t  m o thers  o f  

a u t i s t i c  c h i ld re n  a re  l e s s  " s e n s i t iv e "  to  th e  a u t i s t i c  c h i ld  " fa c in g "  

becau se  th e y  do n o t f in d  m u tual f a c in g  a s  rew ard in g  a s  m others  n o rm a lly  

do when i n t e r a c t i n g  w ith  norm al c h i ld r e n .  I t  would seem p o s s ib le  t h a t  

t h i s  may be becau se  th e  a u t i s t i c  c h i ld  f a i l s  to  e s t a b l i s h  m utual ey e - 

c o n ta c t  v e ry  o f te n .  But when i n t e r a c t i n g  w ith  th e  norm al c h i ld ,  m utual 

f a c in g  i s  rew ard in g  f o r  th e  m others o f  a u t i s t i c  c h i ld r e n  due to  th e  

r e l a t i v e  ea se  and fre q u e n c y  o f  e s t a b l i s h in g  m utual eye c o n ta c t .  Thus 

she i s  more " s e n s i t iv e "  to  th e  fa c in g  p o s i t io n  d is p la y e d  by th e  norm al 

c h i ld .  For th e  m other o f  a norm al c h i ld  when i n t e r a c t i n g  w ith  an 

a u t i s t i c  c h i ld ,  b e in g  u n f a m i l ia r  w ith  a u tism  and i t s  c h a r a c t e r i s t i c s ,  

r e s u l t s  i n  co n tin u ed  a t te m p ts  to  e s t a b l i s h  m utual e y e - c o n ta c t ,  i n  

a d d i t io n  to  a  p ro b a b le  h ig h  l e v e l  o f  c u r i o s i t y  in h e re n t  i n  i n t e r a c t i n g  

w ith  such  an a ty p ic a l  c h i ld  f o r  th e  f i r s t  t im e .

These in f e r e n c e s  d o , o f  c o u rs e ,  depend on th e  assum ption  th a t  

" s e n s i t i v i t y "  i s  a  f u n c t io n  o f : ( a )  Speed o f  p e r c e iv in g  th a t  th e  c h i ld
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i s  " f a c in g ” ; (b ) More im p o r ta n t ,  h a v in g  re c o g n ise d  th a t  th e  c h i ld  i s  

f a c in g ,  tu r n in g  to  fa c e  th e  c h i ld  h e r s e l f .

One m ight add how ever, t h a t  a  m other who ig n o re s  h e r  c h i l d 's  " f a c in g " , 

(by n o t tu r n in g  to  fa c e  th e  c h i l d ) ,  w ould a t  an i n t u i t i v e  l e v e l  a p p ea r 

to  be e f f e c t iv e l y  r e j e c t i n g  th e  c h i l d 's  s ig n a l  o f  a  r e a d in e s s  to  i n t e r 

a c t .

S te re o ty p y  d id  n o t ap p ea r more f r e q u e n t ly  o r  f o r  any lo n g e r  

p e r io d s  w ith  any one " ty p e "  o f  m o th e r. There were a l s o  no d i f f e r e n c e s  

i n  th e  d eg ree  o f  s te re o ty p y  w ith  u n fa m i l ia r  m others i n  c o n t r a s t  to  

m others f a m i l i a r  w ith  t h e i r  i n t e r a c t i o n  p a r tn e r .  However, 48^ o f  th e  

ap p ea ran ces  o f  s te re o ty p y  in  th e  a u t i s t i c  c h i ld ,  w ere p reced ed  by e i t h e r  

v e rb a l  commands, n o n -v e rb a l dem ands, o r  q u e s t io n s ,  from th e  m o th e r.

T h is  i s  a  h ig h e r  p e rc e n ta g e  th a n  one m igh t ex p ec t by ch an ce , and i t  

would ap p ea r th e r e f o r e  t h a t  s te r e o ty p y  may be d is p la y e d  p a r t i a l l y ,  a l 

though  n o t w h o lly , a s  a  fu n c tio n  o f  th e  deg ree  o f  en v iro n m en ta l "demand" 

p la c e d  upon th e  c h i ld .

H u tt e t  a l . ,  ( 1964) r e p o r te d  t h a t  s te re o ty p y  i n  a u t i s t i c  

c h i ld r e n  ap p ea red  to  be a  fu n c tio n  o f  en v iro n m en ta l " c o m p le x ity " . Such 

b e h a v io u r in c re a s e d  a s  th e  number o f  p e o p le  and o b je c ts  i n  th e  im m ediate 

environm ent in c r e a s e d .  H u tt e t  a l . , ( 1965) l a t e r  r e p o r te d  t h a t  

m o n ito red  EEX) re c o rd in g s  su g g es ted  t h a t  s te r e o ty p y  in c re a s e d  w ith  EEG 

c o r r e l a t e s  o f  a r o u s a l ,  and th u s  s te r e o ty p y  may be seen  a s  a  f u n c t io n  o f  

a r o u s a l .  The H u tts  p roposed  th a t  th e  a u t i s t i c  c h i ld  s u f f e r s  from  an 

o v e ra c t iv a te d  R e t ic u la r  F o rm atio n , m a in ta in in g  th e  a u t i s t i c  c h i ld  in  a  

c h r o n ic a l ly  o v e ra ro u sed  s t a t e .  Thus any in c re a s e  i n  en v iro n m en ta l com

p l e x i ty  and th e r e f o r e  en v iro n m en ta l s t im u la t io n ,  would o v e r lo a d  th e  

c h i ld  w ith  se n so ry  in fo rm a tio n ,  and so s te re o ty p y  a c t s  a s  a  mechanism to  

red u ce  s t im u la t io n  and red u ce  a ro u s a l  to  a  minimum.
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W h ils t th e  p re s e n t  r e s u l t s  co u ld  be i n t e r p r e t e d  a s  su p p o r tin g  

t h i s  h y p o th e s is , s in ce ,"d em an d s"  p la c e d  upon th e  c h i ld  m ight be in c r e a s 

in g  en v iro n m en ta l s t im u la t io n  l e v e l s  and th u s  a r o u s a l ,  a n o th e r  ex p lan 

a t io n  i s  a l s o  te n a b le .  As K o z lo ff  (1973) p o in ts  o u t ,  we m ust lo o k  upon 

th e  i n t e r a c t i o n  a s  a  s o c ia l  exchange w here th e  b e h a v io u r  o f  one in d iv id 

u a l  y i e ld s  consequences f o r  th e  b e h a v io u r  o f  th e  o th e r  -  i n t e r a c t io n s  a re  

b ased  on r e c i p r o c i t y .  We may th e r e f o r e  a sk  what e f f e c t s  s te re o ty p y  has 

upon th e  m o th er. I t  i s  p o s s ib le  t h a t  s te re o ty p y  a c t s  as  a  " c u t - o f f "  

a c t  ( C hance, I 962) i n  th e  same manner t h a t  th e  H u tts  se e  th e  fu n c t io n  o f  

gaze a v e r s io n .  S te re o ty p y  c o n tin g e n t upon m a te rn a l "demands" may 

r e s u l t  i n  a  g ra d u a l e x t in c t io n  o f  m a te rn a l "dem ands", o r  c e r t a i n l y  i t  

would seem t h a t  s te re o ty p y  i s  u n l ik e ly  to  r e in f o r c e  such  "dem ands". 

S te re o ty p y  cou ld  th e r e f o r e  be seen  a s  an avo idance  re sp o n se  from  th e  

a u t i s t i c  c h i ld  r a t h e r  th a n  a  mechanism to  red u ce  p h y s io lo g ic a l  a r o u s a l . 

T h is  i s  su p p o rted  by th e  f in d in g  t h a t  a  h ig h  p e rc e n ta g e  (75%) o f  t o t a l  

body movements away from th e  a d u l t  were p reced ed  by m a te rn a l "dem ands".

We may now a sk  why m a te rn a l "demands" co u ld  be a v e r s iv e  f o r  

th e  a u t i s t i c  c h i ld .  W h ils t t h i s  may be connec ted  w ith  th e  b ro a d e r  

q u e s tio n  o f  how ch ild h o o d  a u tism  d e v e lo p s , i n  a  r e s t r i c t e d  sen se  th e  

answ er may be p a r t i a l l y  r e l a t e d  to  th e  problem  o f  th e  c h i l d 's  a p p a re n t 

a b i l i t i e s .  C h u rc h ill  (1971) r e p o r te d  a  s tu d y  i n  w hich he found th a t  

much " p a th o lo g ic a l"  b eh a v io u r o f  th e  a u t i s t i c  c h i ld  d is a p p e a rs  and 

re a p p e a rs  a s  a  f u n c t io n  o f  th e  su c c e ss  o f  th e  t a s k  i n  hand . S te re o 

ty p y , amongst o th e r  d e v ia n t b e h a v io u rs , d is a p p e a re d  when th e  e x p e rim e n ta l 

s i t u a t i o n  was a rra n g e d  so t h a t  th e  a u t i s t i c  c h i ld  co u ld  n o t f a i l  a t  th e  

r e q u ir e d  t a s k s .  S im i la r ly ,  H in g ten  e t  a l . , (19&7) found t h a t  a u t i s t i c  

c h i ld r e n  w orking  a t  ta s k s  o f  v e ry  low co m p lex ity , w ere b o th  a t t e n t i v e  

and c o o p e ra tiv e  i n  c o n t r a s t  to  t h e i r  b e h a v io u r  d u r in g  more complex 

t a s k s .  C h u rc h ill  f e e l s  t h a t  th e  a u t i s t i c  c h i ld  may be l i v i n g  i n  a
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p e rp e tu a l  " f a i l u r e "  c o n d i t io n .  The p a r e n t s ,  n o t f u l l y  u n d e rs ta n d in g  

o r  ta k in g  s u f f i c i e n t  acco u n t o f  th e  c h i l d 's  l i m i t a t i o n s ,  may u n w it t in g ly  

in c re a s e  f a i l u r e  by p e r s i s t e n t l y  demanding s u c c e s s fu l  p erfo rm an ces on 

ta s k s  rem a in in g  beyond th e  c h i l d 's  genu ine  c a p a b i l i t i e s *  I f  t h i s  w ere 

so , i t  i s  n o t d i f f i c u l t  to  im ag ine how many m a te rn a l "demands" may have 

become a v e r s iv e  to  th e  a u t i s t i c  c h i ld .  What rem ains i s  to  e x p la in  why 

s te re o ty p y  i s  th e  s e le c te d  av o id an ce  re sp o n se  o f  th e  a u t i s t i c  c h i ld ,  

a lth o u g h  one can see  how o p e r a t io n a l ly  a t  l e a s t ,  i t  e f f e c t i v e l y  p re 

c lu d e s  any p o s s i b i l i t y  o f  r e c ip r o c a l  i n t e r a c t i o n .  S te re o ty p y  i s  n o t 

uncommon in  th e  subnorm al p o p u la tio n  a s  a  w ho le , where i t  i s  o f te n  con

s id e re d  to  be a  s e l f - s t i m u la t in g  b e h a v io u r . Such b e h a v io u r  may however 

be c o n s id e re d  to  se rv e  more th a n  one fu n c tio n  in  th e  a u t i s t i c  c h i ld .

A u t i s t i c  c h i ld r e n  p r e d ic ta b ly  d is p la y e d  more t o t a l  body move

m ents b o th  to w a rd s , and away from , th e  a d u l t .  These movements w ere 

p reced ed  on 70% o c c a s io n s , when tow ards th e  m o th e r, by m a te rn a l "dem ands", 

and on 75% o c c a s io n s  when th e  movement was away from th e  m o th e r. Thus 

w h ils t  a  h ig h  p e rc e n ta g e  o f  "demands" p reced ed  movements away from  th e  

m o th e r ,^ d  th e s e  movements may ap p e a r  to  be av o idance  re sp o n se s  to  

m a te rn a l "demands'), th e  movements tow ards th e  m others  were p reced ed  by 

a  s im i la r  p e rc e n ta g e  o f  "dem ands". However, w h i ls t  th e  s p e c i f i c  n a tu re  

o f  th e  "dem ands", (v e rb a l  commands, v e rb a l  and n o n -v e rb a l dem ands, and 

q u e s t io n s )  w ere n o t d i f f e r e n t i a t e d ,  i t  was o b served  t h a t  a  l a r g e r  

p ro p o r tio n  o f  th o se  d i r e c te d  to  th e  c h i ld  p re c e d in g  movements tow ards 

th e  m other w ere e i t h e r  commanding o r  "co ax in g "  th e  c h i ld  to  move tow ards 

th e  a d u l t .  Thus th e s e  body movements tow ards th e  a d u l t  w ere o f te n  

c o o p e ra t iv e ,  r a t h e r  th a n  a v o id a n c e , r e s p o n s e s .  An e m p ir ic a l d i f f e r 

e n t i a t i o n  betw een th e  n a tu re  o f  th e  "demands" would th e r e f o r e  have 

p roved  u s e f u l .

A u t i s t i c  and norm al c h i ld r e n  d id  n o t d i f f e r  s i g n i f i c a n t l y  in
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th e  n im ber o f  n o n -v e rb a l c o o p e ra tiv e  re sp o n se s  t h a t  th e y  e x h ib i te d .  

However, s in c e  a  g r e a t e r  number o f  v e rb a l  commands w ere d i r e c te d  to  th e  

a u t i s t i c  c h i ld ,  th e r e  would seem to  have been  a  g r e a t e r  number o f  

p o t e n t i a l  o p p o r tu n i t ie s  f o r  him to  c o o p e ra te .  In  a d d i t io n ,  t h i s  f in d 

in g  i s  r e s t r i c t e d  to  p u re ly  n o n -v e rb a l c o o p e ra tiv e  r e s p o n s e s ,  a lth o u g h  

as  n o te d  e a r l i e r  t h i s  i s  th e  m ajo r ch an n e l f o r  c o o p e ra tio n  f o r  th e  

a u t i s t i c  c h i ld r e n .

M others o f  norm al c h i ld r e n  e l i c i t e d  more n o n -v e rb a l cooper

a t iv e  re sp o n se s  from th e  c h i ld r e n  th a n  m o thers  o f  a u t i s t i c  c h i ld r e n .

T h is  r e s u l t  a p p l ie s  where b o th  ty p e s  o f  m other were u n f a m i l ia r  w ith  th e  

in d iv id u a l  c h i ld .  S ince  t h i s  f in d in g  i s  a p p a re n tly  n o t dependent upon 

f a m i l i a r i t y  w ith  th e  c h i ld ,  one m ust i n f e r  t h a t  some f a c t o r  a s s o c ia te d  

w ith  b e in g  a  m other o f  an a u t i s t i c  c h i ld  r e s u l t s  in  th e  c h i ld  e x h ib i t in g  

few er c o o p e ra tiv e  re s p o n s e s .  T h is  may be r e l a t e d  to  th e  f in d in g  t h a t  

m others  o f  norm al c h i ld r e n  asked  more q u e s tio n s  o f  b o th  ty p e s  o f  c h i ld ,  

and in d e ed  spoke a  g r e a t e r  t o t a l  o f  w ords o v e r a l l .  Thus one p o s s ib le  

e x p la n a tio n  i s  t h a t  m others o f  a u t i s t i c  c h i ld r e n ,  b e in g  f a m i l i a r  w ith  th e  

g e n e ra l c h a r a c t e r i s t i c s  o f  "au tism "  and th e  l i m i t a t i o n s  i n  th e  a u t i s t i c  

c h i l d 's  a b i l i t i e s  and b e h a v io u rs ,  make few er "demands" upon th e  c h i ld  

and t h i s  g e n e r a l i s e s  to  i n t e r a c t io n s  in v o lv in g  norm al c h i ld r e n .  However, 

t h i s  a p p e a rs  u n l ik e ly  f o r ,  a lth o u g h  m o thers  o f  norm al c h i ld r e n  asked  more 

q u e s tio n s  o v e r a l l ,  th e  m others  o f  a u t i s t i c  c h i ld r e n  made more v e rb a l  

commands th a n  m others  o f  n o rm a ls . Thus i t  seems u n l ik e ly  t h a t  m others 

o f  a u t i s t i c  c h i ld r e n  were making l e s s  o v e r a l l  "demands" upon th e  c h i ld r e n .

The f in d in g  th a t  b o th  ty p e s  o f  c h i ld  a c t u a l l y  d is p la y  more non

v e r b a l  c o o p e ra tiv e  re sp o n se s  w ith  m o thers  o f  norm al c h i ld r e n ,  su g g e s ts  

t h a t  m o thers  o f  a u t i s t i c  c h i ld r e n  may be e i t h e r  u n d e rs ta n d in g  th e  c h i l d 's  

c a p a b i l i t i e s  o r  i n t e r a c t i n g  w ith  him i n  such  a  way th a t  th e  c h i ld  i s  l e s s  

c o o p e ra tiv e  and co m p lian t th a n  he i s  w ith  m o thers  o f  norm al c h i ld r e n .
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In d e e d , one m ight have p r e d ic te d  t h a t  m others  o f  a u t i s t i c  c h i ld r e n ,  

b e in g  aw are o f  th e  c h a r a c t e r i s t i c s  o f  a u t i s t i c  c h i ld r e n ,  would be more 

s k i l l e d  and ad ep t a t  e l i c i t i n g  c o o p e ra tio n  from  th e  a u t i s t i c  c h i ld r e n .  

C le a r ly ,  th e  p re s e n t  f in d in g s  su g g e s t t h a t  f o r  n e i t h e r  ty p e  o f  c h i ld  

i s  t h i s  s o .

P erhaps somewhat s u r p r i s in g ly ,  a l th o u g h  a u t i s t i c  c h i ld r e n  

w ere rew arded  in  t o t a l  more f r e q u e n t ly  f o r  t h e i r  c o o p e ra tiv e  re s p o n s e s ,  

( 44% o f  c o o p e ra tiv e  re sp o n se s  o f  a u t i s t i c  c h i ld r e n  w ere rew arded ; 23% 

f o r  no im al c h i ld r e n ) ,  th e  " ty p e s "  o f  m other d id  n o t d i f f e r  s i g n i f i c a n t l y  

in  th e  number o f  rew ards th e y  made c o n tin g e n t upon a  c o o p e ra tiv e  

re s p o n s e . Thus th e  g r e a t e r  c o o p e ra tiv e  b e h a v io u r  o f  th e  a u t i s t i c  

c h i ld  w ith  m others o f  norm al c h i ld r e n  does n o t ap p ea r to  be due to  

g r e a t e r  u se  o f  o v e r t  r e in fo rc e m e n t .  I t  was n o te d  however t h a t  m others o f  

norm al c h i ld r e n  d id  d is p la y  more contingent rew ard  th a n  m others o f  

a u t i s t i c  c h i ld r e n  in  a b s o lu te  number (m ean si-  2 .7 / i n t e r a c t i o n  and 4 * 6 / 

i n t e r a c t i o n  r e s p e c t iv e l y ) ,  though  t h i s  t r e n d  was n o t s t a t i s t i c a l l y  

s i g n i f i c a n t .  Thus th e  o r ig in  o f  th e  d i f f e r e n t i a l  d is p la y  o f  cooper

a t io n  m ust rem ain  open to  q u e s t io n .  F u r th e r  r e s e a r c h  on th e  p o s s i b i l 

i t y  o f  "n o n -o p tim a l"  i n t e r a c t i o n  b e h a v io u r  i n  m others o f  a u t i s t i c  

c h i ld r e n  would ap p ea r to  be w a rra n te d , f o r  i t  i s  most im p o rta n t t h a t  

th e  n a t u r a l  environm ent o f  th e  a u t i s t i c  c h i ld  i s  o p tim a lly  m atched w ith  

th e  n eed s o f  t h a t  c h i ld  a r i s i n g  from  h i s  p a r t i c u l a r  d e f i c i e n c i e s .

The im p o rtan ce  o f  p a r e n ta l  b e h a v io u r  i s  s t r e s s e d  by Moore and B a ile y  

( 1975)5 " I t  has become in c r e a s in g ly  c l e a r  t h a t  i f  changes in  a  c h i l d 's  

b e h a v io u r  a re  to  be m a in ta in e d , th e  s i g n i f i c a n t  a d u l t s ,  u s u a l ly  

p a r e n t s ,  m ust be s y s te m a t ic a l ly  t r a i n e d  to  cope w ith  th e s e  behav

i o u r s " .  ( p . 497 )

S ince  th e  number o f  re in fo rc e m e n t " e r r o r s "  made by m others 

was g r e a t e r  f o r  d ia d s  in v o lv in g  norm al c h i ld r e n ,  (mean % f o r  a u t i s t i c  

c h i ld r e n  was 56.6%, f o r  norm al c h i ld r e n  76.9%) » i t  would a p p ea r t h a t
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m others f e e l  i t  n e c e s s a ry  to  rew ard  th e  n o n -v e rb a l c o o p e ra tiv e  re sp o n se s  

o f  a u t i s t i c  c h i ld r e n  more o f te n  th a n  th o s e  o f  norm al c h i ld r e n ,  d e s p i te  

th e  f in d in g  th a t  th e  c h i ld r e n  d id  n o t d i f f e r  in  th e  t o t a l  number o f  

such  c o o p e ra tiv e  re sp o n se s  d is p la y e d .  T h is  may be r e l a t e d  to  th e  

r e l a t i v e  a b i l i t i e s  o f  th e  c h i ld r e n  and to  d i f f e r e n c e s  i n  t h e i r  

q u a l i t a t i v e  b e h a v io u r . A u t i s t i c  c h i ld r e n  have r e l a t i v e l y  l im i te d  s k i l l s  

i n  c o n t r a s t  to  norm al c h i ld r e n ,  and in  a d d i t io n  d is p la y  f a r  more 

n e g a t iv is m . The m o thers  may have been  rew ard in g  c o o p e ra tiv e  b eh av io u r 

more f r e q u e n t ly  w ith  a u t i s t i c  c h i ld r e n  i n  an a tte m p t to  d i f f e r e n t i a l l y  

r e in f o r c e  c o o p e ra tio n  and n e g a tiv is m .

I f  v e rb a l  r e p l i e s  to  q u e s tio n s  a re  c o n s id e re d  a s  a n o th e r  

f e a tu r e  o f  c o o p e ra tio n  i n  a d d i t io n  to  th e  n o n -v e rb a l c o o p e ra tio n , th e  

summing o f  th e s e  two a s p e c ts  o f  c o o p e ra tio n  r e v e a le d  t h a t  norm al c h i ld r e n  

p r e d ic ta b ly  d id  d is p la y  more o v e r a l l  c o o p e ra tiv e  b e h a v io u r .

The f in d in g  t h a t  a u t i s t i c  c h i ld r e n  d is p la y e d  more n e g a tiv ism  

th a n  norm al c h i ld r e n  i s  n o t s u r p r i s in g ,  and su p p o r ts  o th e r  r e s e a r c h  th a t  

su g g e s ts  t h a t  a u t i s t i c  c h i ld r e n  d is p la y  a  s i g n i f i c a n t  d eg ree  o f  n e g a t iv 

ism  ( e . g . ,  M o rriso n , M i l le r  and M e jia , 1971 ), and a l s o  th e  p a r e n ta l  

q u e s t io n n a ir e  d a ta  r e p o r te d  in  t h i s  s tu d y . However, o f  more i n t e r e s t  

was th e  f in d in g  t h a t  such n e g a tiv ism  was in f r e q u e n t ly  p u n ish e d .

A n a ly s is  o f  mean punishm ent " e r r o r "  d a ta  r e v e a le d  th a t  82% o f  a l l  

n e g a t i v i s t i c  b e h a v io u rs  rem ained  u n p u n ish ed . In d e e d , i t  was observed  

th a t  on many o c c a s io n s  such  b eh av io u rs  w ere r e in f o r c e d  w ith  a t t e n t i o n .  

T h is f ig u r e  f o r  punishm ent " e r r o r s "  i s  v e ry  h ig h ,  even ta k in g  in to  

acco u n t th e  aw areness o f  th e  m others  t h a t  th e  i n t e r a c t i o n s  were b e in g  

observ ed  and re c o rd e d . One m ight a l s o  p r e d ic t  t h a t  th e  n e g a tiv ism  

would cause  a s  much em barrassm ent to  th e  m o thers  as  th e  u se  o f  p u n ish 

m ent, and th e r e  would th e r e f o r e  be p re s s u re  to  a t te m p t to  su p p re ss  such  

b e h a v io u rs  w ith  th e  u se  o f  s o c ia l  o r  even p h y s ic a l  p u n ish m en t.
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M others o f  norm al c h i ld r e n  made few er punishm ent e r r o r s  th a n  m others  o f  

a u t i s t i c  c h i ld r e n .  T h is  a g a in  s u g g e s ts  n o n -o p tim a l co n tin g en cy  

management from  m others o f  a u t i s t i c  c h i ld r e n .

The f in d in g  th a t  m others  o f te n  r e in f o r c e d  n e g a t i v i s t i c  

b e h a v io u rs ,  th ro u g h  d e l iv e r y  o f  c o n tin g e n t a t t e n t i o n ,  su p p o r ts  f in d in g s  

t h a t  many d e v ia n t b eh av io u rs  o f  th e  a u t i s t i c  c h i ld  a re  in a d v e r te n t ly  

r e in f o r c e d  by p a r e n t s ,  (Lovaas e t  a l . , I 965 ; K o z lo f f ,  1973 ). Moore 

and B a ile y  (1 9 7 3 ), w h i ls t  c o n d u c tin g  a  b e h a v io u r  m o d if ic a t io n  programme 

w ith  an a u t i s t i c  c h i ld ,  a l s o  n o te d  t h a t  punishm ent " e r r o r s "  from th e  

p a re n ts  were f a r  more f re q u e n t th a n  re in fo rc e m e n t " e r r o r s "  d u r in g  b ase 

l i n e  a s se s sm e n t. The p r e s e n t  f in d in g s  su p p o rt t h i s  a s s e r t i o n ,  

p a r t i c u l a r l y  w ith  th e  own m o th e rs , and a l s o  im ply  t h a t  a  programme 

te a c h in g  p a re n ts  o f  a u t i s t i c  c h i ld r e n  th e  u se  o f  s o c ia l  and p h y s ic a l  

punishm ent i n  th e  m o d if ic a t io n  o f  " n e g a t i v i s t i c "  a s p e c ts  o f  a u t i s t i c  

b e h a v io u r , co u ld  p rove most u s e f u l .  Such schemes a re  o f  co u rse  n o t 

r e s t r i c t e d  to  a u t i s t i c  c h i ld r e n ,  and have been  s u c c e s s f u l ly  used  w ith  

c h i ld r e n  d is p la y in g  in a p p ro p r ia te  b e h a v io u r  i n  o th e r  p s y c h ia t r i c  d i s 

o r d e r s ,  ( e . g . ,  B ern a l e t  a l . ,  I 968 ; W ah ler, I 969 ) .

W h ils t th e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  betw een 

a u t i s t i c  and norm al c h i ld r e n  in  te rm s o f  th e  number o f  to y s  and p u z z le s  

th e y  u se d , th e  norm al c h i ld r e n  sp e n t lo n g e r  t o t a l  tim e  i n  c o n s tru c t iv e  

to y  p la y .  (Mean tim e  f o r  a u t i s t i c  c h i ld r e n  = 51% i n t e r a c t i o n  tim e , 

f o r  no rm als  = 90%). T h is i s  p r e d ic ta b le  on th e  b a s i s  o f  th e  f in d in g s  

t h a t  a u t i s t i c  c h i ld r e n  spend s i g n i f i c a n t l y  lo n g e r  p e r io d s  d is p la y in g  

s te r e o ty p y ,  n e g a t iv is m , and movements away from  th e  adult^  i n  a d d i t io n  

to  u s in g  th e  to y s  i n  n o n -c o n s tru c t iv e  p la y .

A u t i s t i c  c h i ld r e n  re c e iv e d  a  g r e a t e r  number o f  u t te r a n c e s  

from m others th a n  norm al c h i ld r e n ,  a lth o u g h  th e  mean u t t e r a n c e  le n g th  

was s h o r te r  w ith  th e  fo rm er, a s  was th e  ty p e - to k e n  r a t i o  (TTR). T h is
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i n d i c a te s  t h a t  th e  m o thers  w ere m o d ify in g  th e  c o n s tru c t io n  o f  t h e i r  

speech  when i n t e r a c t i n g  w ith  a u t i s t i c  c h i ld r e n  i n  c o n t r a s t  to  norm al 

c h i ld r e n .  S ince  th e  c h i ld r e n  were m atched on c h ro n o lo g ic a l a g e , i t  

i s  c l e a r  t h a t  such  a  d is c r im in a t io n  m ust be b ased  on th e  l i n g u i s t i c  

and i n t e l l e c t u a l  a b i l i t i e s  o f  th e  c h i ld r e n .  F o r m o thers  who were 

u n f a m i l ia r  w ith  a  p a r t i c u l a r  c h i ld ,  such  speech  m o d if ic a t io n s  w ere i n 

e v i ta b ly  b ased  l a r g e ly  on e s t im a t io n s  made in  a  c o m p a ra tiv e ly  s h o r t  

p e r io d  o f  f a m i l i a r i s a t i o n  p r i o r  to  th e  e x p e rim e n ta l v id e o  r e c o r d in g s ,  

in  a d d i t io n  to  i n t e r n a l  "m odels" o r  e x p e c ta n c ie s  c u r r e n t ly  h e ld  abou t 

th e  com prehension a b i l i t i e s  o f  a u t i s t i c  and norm al c h i ld r e n  o f  th e  

r e le v a n t  c h ro n o lo g ic a l a g e . I t  would seem s a fe  to  conclude th a t  

m o thers  f a m i l i a r  w ith  th e  c h i ld  ( i . e . ,  th e  'own* m o th e rs ) ,  would con

s t r u c t  t h e i r  speech  l a r g e ly  on th e  b a s i s  o f  t h e i r  p a s t  e x p e r ie n c e  o f  

th e  l i n g u i s t i c  and i n t e l l e c t u a l  a b i l i t i e s  o f  th e  in d iv id u a l  c h i ld .

That a l l  m o thers v e r b a l ly  d is c r im in a te d  betw een a u t i s t i c  and 

norm al c h i ld r e n  i s  n o t s u r p r i s in g  s in c e  th e y  d is p la y  d i f f e r e n c e s  in  

com prehension cues and fe e d b a c k . Much r e c e n t  r e s e a r c h  has fo c u sse d  on 

m o d if ic a t io n  o f  th e  m others* speech  when i n t e r a c t i n g  w ith  d i f f e r e n t  

c h i ld r e n .  In  th e  f i e l d  o f  lan g u ag e  a c q u i s i t i o n ,  s e v e ra l  s tu d ie s  have 

shown th a t  th e  l i n g u i s t i c  in p u t  to  th e  c h i ld  i s  v e ry  d i f f e r e n t  to  t h a t  

o f  th e  a d u l t .  Snow (1 9 7 2 ), u s in g  2 and 10 y e a r  o ld s  i n  m o th e r -c h ild  

i n t e r a c t i o n s ,  found th a t  on a  number o f  v e rb a l  m easures in c lu d in g  

in d ic e s  o f  s e n te n c e  co m p lex ity  and le n g th ,  th e  m others* speech  d i f f e r e d  

when a d d re s s in g  2 and 10 y e a r  o ld s .  Broen ( l9 7 l )  r e p o r te d  s im i la r  

s i g n i f i c a n t  d i f f e r e n c e s  i n  f i n e r  d is c r im in a t io n s ,  (2 Vs 5 Yr o ld s ) ,  and 

R o b erts  and F r a s e r  (1972) found age a f f e c t s  amongst speech  to  1^ , 2 j ,  4 

and 6 y e a r  o ld s .  S im ila r  exam ples o f  speech  m o d if ic a t io n  w ere found by 

Moerk (1 9 7 4 ), and by S p ra d lin  and R osenberg  (19&4) u s in g  r e t a r d a t e s  and 

n o rm a ls . Snow, i n  an a tte m p t to  e s t a b l i s h  what i t  i s  t h a t  

s t im u la te s  th e  m other to  m odify  h e r  sp e e c h , had *p re se n t*
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v e rs u s  'a b se n t*  c o n d itio n s*  In  th e  l a t t e r  c o n d i t io n ,  th e  m other was 

asked  to  im agine th e  p re se n c e  o f  a  c h i ld  o f  a  p a r t i c u l a r  a g e , and Snow 

found th a t  age d is c r im in a t io n s  l a r g e ly  d is a p p e a re d . I t  seemed th a t  

som eth ing  beyond th e  a c tu a l  s o c ia l  r o le  o r  m o th e r 's  'p l a n '  o r  'm o d e l' 

o f  th e  a p p ro p r ia te  l e v e l  o f  com m unication was o p e ra t in g  in  th e  c h i ld  

" p re s e n t"  c o n d i t io n .  The c h i ld r e n  th em se lv es  th e r e f o r e  ap p ea r to  p la y  

an im p o rta n t r o le  in  e l i c i t i n g  speech  m o d if ic a t io n s  v ia  feed b a ck , 

in c lu d in g  f e a tu r e s  l i k e  com prehension and a t t e n t i o n  c u e s . T h is  i s  n o t 

o n ly  a  v i t a l  f a c t o r  i n  e n a b lin g  th e  c h i ld  to  a c q u ire  sp eech , b u t i s  a l s o  

an e x c e l le n t  example o f  m easu ring  th e  m o th e r 's  " s e n s i t i v i t y "  to  feedback  

from  h e r  c h i ld .

In  th e  p re s e n t  s tu d y , th e  a n a ly s i s  r e v e a le d  th a t  m others 

spoke more to  th e  a u t i s t i c  c h i ld  th a n  th e  norm al c h i ld  i n  te rm s o f  t o t a l  

number o f  u t t e r a n c e s ,  a lth o u g h  th e  mean u t t e r a n c e  le n g th  was s h o r te r  i n  

speech  to  th e  a u t i s t i c  c h i ld  and th e  TTR (a  m easure o f  l e x i c a l  v a r ia n c e ) ,  

was lo w e r. Such m o d if ic a t io n s  a re  h ig h ly  f u n c t io n a l .  Thus Browning 

( 1974) r e p o r te d  how th e  number o f  c o r r e c t  re sp o n se s  to  v e rb a l  commands 

r a p id ly  in c re a s e d  i n  a u t i s t i c  c h i ld r e n  a s  th e  le n g th  o f  th e  u t te r a n c e  was 

re d u c e d . M others however ap p ea red  to  f e e l  i t  n e c e s s a ry  to  speak  more to  

th e  a u t i s t i c  c h i ld ,  in  th e  p re s e n t  s tu d y . T h is  may be r e l a t e d  to  th e  

p r e d ic ta b le  f in d in g  t h a t  a u t i s t i c  c h i ld r e n  spoke f a r  l e s s  to  m others th a n  

norm al c h i ld r e n  d id ,  and n a t u r a l l y  t h i s  l e f t  more i n t e r a c t i o n  tim e f o r  

m o th e rs ' sp eech . However, t h i s  seems an u n l ik e ly  e x p la n a t io n ,  f o r  th e  

two-way d ia lo g u e  o r  c o n v e rs a tio n  w hich c h a r a c te r i s e d  in t e r a c t i o n s  w ith  

norm al c h i ld r e n  would ap p ea r to  r e q u i r e  a  g r e a t e r  d eg ree  o f  o u tp u t from  

th e  m o th e r. A more p ro b a b le  e x p la n a tio n  i s  found i n  th e  d i f f e r e n t i a l  

n o n -v e rb a l b e h a v io u r  o f  th e  c h i ld r e n .  Thus a u t i s t i c  c h i ld r e n ,  d i s 

p la y in g  more n e g a tiv ism  and l e s s  tim e  sp e n t i n  in d ep en d en t c o n s tr u c t iv e  

to y  p la y ,  i n v i t e  a  g r e a t e r  deg ree  o f  v e rb a l  s u p e rv is io n .  In d e e d , n o t 

s u r p r i s in g ly  more v e rb a l  commands w ere d i r e c te d  to  th e  a u t i s t i c  c h i ld ,  

and th e y  re c e iv e d  more v e rb a l  rew ard  and p u n ishm en t.
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M o th e r 's  speech  c o n ta in e d  a  h ig h e r  p e rc e n ta g e  o f  v e rb a l  

s ta te m e n ts  when d i r e c te d  to  n o m a l c h i ld r e n  i n  c o n t r a s t  to  a u t i s t i c  

c h i ld r e n ,  b u t th e  f in d in g  t h a t  more "g u id in g "  s ta te m e n ts  w ere spoken to  

th e  norm al c h i ld r e n  was p a r t i c u l a r l y  s u r p r i s in g .  A u t i s t i c  c h i ld r e n  

need  f a r  more " g u id in g "  s ta te m e n ts  th a n  norm al c h i ld r e n  i n  v iew  o f  b o th  

th e  s e v e re ly  l im i te d  a b i l i t i e s  and a p p a re n t p re fe re n c e  f o r  l e s s  con

s t r u c t i v e  u se  o f  to y s ,  ( T i l to n  and O tt in g e r ,  I 964) ,  seen  i n  a u t i s t i c  

c h i ld r e n .  T h is  f in d in g  i s  p a r t i c u l a r l y  im p o rta n t i n  th e  l i g h t  o f  

C h u r c h i l l 's  ev id en ce  ( C h u r c h i l l ,  1971) t h a t  much o f  th e  in a p p ro p r ia te  

b eh a v io u r o f  a u t i s t i c  c h i ld r e n  may be a  fu n c t io n  o f  th e  s u c c e s s : f a i lu r e  

r a t i o  o f  th e  c h i ld  on r e q u ir e d  t a s k s .  "G uid ing" s ta te m e n ts  from  th e  

m other a r e  n e c e s s a ry  f o r  th e  a u t i s t i c  c h i ld  to  m axim ise h i s  chances o f 

s u c c e s s ,  and th u s  red u ce  d e v ia n t b e h a v io u r .

The m o d if ic a t io n  o f  u t t e r a n c e  le n g th  and th e  TTR by m others  

when sp eak in g  to  th e  two ty p e s  o f  c h i l d ,  i s  ev id en ce  th a t  m o th ers  were 

c l e a r l y  s e n s i t i v e  to  some m easure o f  g ram m atica l and l e x i c a l  co m p lex ity  

f o r  th e  c h i ld .  S ince  a u t i s t i c  and norm al c h i ld r e n  w ere m atched on 

c h ro n o lo g ic a l a g e , m others d id  a p p e a r to  m odify  a s p e c ts  o f  t h e i r  speech  

a s  a  fu n c t io n  n o t j u s t  o f  c h ro n o lo g ic a l  a g e , b u t a l s o  o f  m en ta l age and 

o v e r t  b e h a v io u r .

More q u e s tio n s  w ere d i r e c te d  to  a u t i s t i c  c h i ld r e n  th a n  norm al 

c h i ld r e n ,  b u t s in c e  a u t i s t i c  c h i ld r e n  re c e iv e d  a  g r e a t e r  t o t a l  o f  

u t t e r a n c e s ,  th e  p e rc e n ta g e  o f  sp eech  t h a t  c o n s is te d  o f  q u e s tio n s  d id  n o t 

d i f f e r  betw een th e  two ty p e s  o f  c h i l d .  Thus a u t i s t i c  c h i ld r e n  d id  n o t 

r e c e iv e  p r o p o r t io n a l ly  more q u e s tio n s  th a n  norm al c h i ld r e n .

W hile th e  p r e s e n t  s tu d y  r e v e a le d  th a t  a l l  m o thers  made 

m o d if ic a t io n s  i n  t h e i r  speech  when sp e a k in g  to  a u t i s t i c  and norm al 

c h i ld r e n  i n  te rm s o f  number o f  u t t e r a n c e s ,  u t t e r a n c e  le n g th  and TTR, 

th e r e  w ere a l s o  d i f f e r e n c e s  i n  th e  m o d if ic a t io n  betw een th e  ty p e s  o f  

m other depend ing  on t h e i r  f a m i l i a r i t y  w ith  th e  c h i l d .  I n  i n t e r a c t i o n s
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w here m others  were u n fa m i l ia r  w ith  th e  c h i ld ,  m others spoke more words 

i n  t o t a l  and w ith  a  lo n g e r  mean u t te r a n c e  le n g th  w ith  b o th  ty p e s  o f  

c h i ld .  T h is m ight su g g e s t t h a t  s in c e  u n f a m i l ia r  m o thers  make t h e i r  

speech  m o d if ic a t io n s  on th e  b a s i s  o f  g e n e r a l i s e d  e x p e c ta n c ie s  o r  "m odels" 

from  e x p e rie n c e  w ith  o th e r  c h i ld r e n ,  p lu s  e s t im a t io n s  on th e  b a s i s  o f  

th e  few m inu tes p r i o r  to  th e  re c o rd in g  s e c t io n  o f  th e  i n t e r a c t i o n s  and 

th e  c h i l d 's  c u r re n t  b e h a v io u r i n  th e  i n t e r a c t i o n ,  th e s e  m others w ere 

co m p a ra tiv e ly  in a c c u r a te  in  t h e i r  e s t im a t io n s  o f  th e  c h i l d 's  comprehen

s io n ,  te n d in g  to  o v e re s tim a te  t h e i r  com prehension a b i l i t i e s .  T h is  ex

p la n a t io n  i s  based  on th e  assum ption  t h a t  th e  own m o th e rs , o r  f a m i l i a r  

m o th e rs , do in d e ed  "m atch" t h e i r  speech  c o n s tr u c t io n  to  th e  a b i l i t i e s  

o f  th e  c h i ld  in  an o p tim a l f a s h io n .  I t  i s  a l s o  r e s t r i c t e d  to  a  m easure 

o f  g ram m atica l m o d if ic a t io n  s in c e  th e  TTR d id  n o t d i f f e r  betw een f a m i l i a r  

and u n fa m i l ia r  m o th e rs .

I t  i s  p o s s ib le  t h a t  th e s e  r e s u l t s  may w e ll be r e l a t e d  to  o th e r  

f in d in g s  co n ce rn in g  th e  m o th e r 's  speech  to  th e  c h i ld  w hich su g g e s ts  t h a t  

speech  m o d if ic a t io n  i s  n o t dependan t s o le ly  on f a m i l i a r i t y  b u t a l s o  on 

th e  " ty p e "  o f  m o th e r. M others o f  norm al c h i ld r e n ,  u n f a m i l ia r  w ith  t h e i r  

i n t e r a c t i o n  p a r tn e r s ,  spoke a  g r e a t e r  number o f  words i n  t o t a l  to  b o th  

ty p e s  o f  c h i ld  th a n  m others o f  a u t i s t i c  c h i ld r e n  a l s o  u n f a m i l ia r  w ith  

th e  c h i ld .  These r e s u l t s  would ap p ea r to  be r e l a t e d  to  th e  ty p e  o f  

u t t e r a n c e s  and t h e i r  c o n te n ts .  M others o f  no rm al c h i ld r e n  ( u n f a m i l ia r  

w ith  th e  c h i ld )  asked  more q u e s tio n s  o f  b o th  ty p e s  o f  c h i ld  th a n  m others 

o f  a u t i s t i c  c h i ld r e n  ( a ls o  u n fa m i l ia r  w ith  th e  c h i l d ) .  In  a d d i t io n ,  

b o th  m others  o f  a u t i s t i c  c h i ld r e n  and m o thers  o f  norm al c h i ld r e n  un

f a m i l i a r  w ith  th e  c h i ld ,  produced a  g r e a t e r  p e rc e n ta g e  o f  q u e s t io n s  i n  

t h e i r  speech  th a n  th e  own m o th e rs . Thus i t  was th e  p e rc e n ta g e  o f  

q u e s t io n s ,  r a t h e r  th a n  th e  a b s o lu te  num ber, w hich ap p ea red  to  be s o le ly  

dependant upon f a m i l i a r i t y .
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A u t i s t i c  and norm al c h i ld r e n  p r e d ic ta b ly  d i f f e r e d  in  s e v e ra l  

a s p e c ts  o f  t h e i r  own sp eech . Normal c h i ld r e n  spoke more i n  te rm s o f  

u t t e r a n c e s  and words and gave m o th e rs , p a r t i c u l a r l y  th o se  u n fa m i l ia r  

w ith  th e  c h i ld ,  more v e rb a l  in fo rm a tio n  on w hich to  e s t im a te  th e  

r e q u ir e d  l e v e l  o r  a p p ro p r ia te n e s s  o f  t h e i r  speech  to  th e  c h i ld .  S ince  

th e  norm al c h i ld r e n  spoke w ith  a  lo n g e r  mean u t t e r a n c e  le n g th ,  i t  would 

n o t be s u r p r i s in g  i f  m others  used  t h i s  as  one o f  th e  g u id e s  to  th e  

c h i l d 's  own com prehension , and so "m atched" h e r  own speech  on t h i s  b a s is  

o f  t h i s  e s tim a te d  l e v e l .

Normal c h i ld r e n  made more v e rb a l  s ta te m e n ts  and commands 

th a n  a u t i s t i c  c h i ld r e n ,  and made a  g r e a t e r  p e rc e n ta g e  o f  r e p l i e s  to  

m o th e rs ' q u e s t io n s .  As d is c u s s e d  e a r l i e r ,  t h i s  l a t t e r  m easure may be 

seen  a s  one m easure o f  th e  d eg ree  o f  c o o p e ra tio n  d is p la y e d  by th e  c h i ld .

In  c o n c lu s io n , i t  i s  su g g e s te d  t h a t  th e  p r e s e n t  s tu d y  may 

in d i c a te  a  number o f  f e a tu r e s  w hich sh o u ld  be p re s e n t  in  a  tre a tm e n t 

programme f o r  a u t i s t i c  c h i ld r e n  in  w hich p a re n ts  a re  u sed  a s  c o t h e r a p i s t s .  

I t  sh o u ld  be em phasised th a t  th e s e  su g g e s tio n s  a re  o n ly  t e n t a t i v e .

These m ight in c lu d e  an em phasis on th e  r e c o g n i t io n  o f  th e  

c h i ld  f a c in g  th e  m other a s  in d i c a t i v e  o f  a  w i l l in g n e s s  to  i n t e r a c t ,  d es

p i t e  a  la c k  o f  e y e - to -e y e  c o n ta c t .  M utual f a c in g  sh o u ld  be encouraged 

and r e in f o r c e d ,  and m a in ta in e d  f o r  a s  lo n g  a s  th e  c h i ld  p e rm i ts ,  p e rh ap s 

a s  a  f i r s t  s ta g e  i n  th e  sh ap in g  o f  s u s ta in e d  e y e - to -e y e  c o n ta c t .  In  

a d d i t io n ,  em phasis may be p la c e d  upon th e  need  to  make "demands" upon 

th e  c h i ld  o n ly  w ith in  h i s  known c a p a b i l i t i e s ,  b re a k in g  down r e q u ir e d  

a c t i v i t i e s  i n to  s m a lle r  sub-com ponents such  t h a t  th e  c h i ld  l e a m s  to  

su ccee d . Such programmes a re  u sed  w ith  many m e n ta lly  hand icapped  

c h i ld r e n ,  b u t may be e s p e c ia l ly  im p o r ta n t f o r  a u t i s t i c  c h i ld r e n .  Con

s i s t e n t  c o n tin g e n t rew ard  i s  c l e a r l y  n e c e s s a ry  f o r  c o o p e ra tiv e  b e h a v io u r , 

b u t p a r e n ts  may need  p a r t i c u l a r  t r a i n i n g  i n  th e  u se  o f  e x t in c t io n  and 

" tim e -o u t"  p ro c e d u re s  f o r  n o n -a d a p tiv e  b e h a v io u rs  l i k e  n e g a t iv is m .
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F in a l ly ,  com prehension  and i n t e l l e c t u a l  a b i l i t y - a p p r o p r i a t e  speech  

m o d if ic a t io n s ,  a l th o u g h  c l e a r l y  made by m o th ers  o f  a u t i s t i c  c h i ld r e n ,  

may be supp lem ented  by a  g r e a t e r  u se  o f  speech  in c lu d in g  "g u id in g "  

s ta te m e n ts ,  w hich i n  t h i s  s tu d y  were f a r  more f r e q u e n t ly  d i r e c te d  

tow ards norm al c h i ld r e n .



CHAPTER FOUR;

"AUTONOMIC RESPONSIVITY IN AUTISTIC CHILDREN"
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I n t r o d u c t io n

I t  h as  been  su g g e s te d  "ttiat one o f  th e  fu n dam en ta l p roblem s 

f o r  th e  a u t i s t i c  c h i ld  i s  h i s  f a i l u r e  to  l e a m  se c o n d a ry , sym bolic  

rew ard s ( F e r s t e r ,  I 96I ;  L ovaas, I 97 I ) .  S econdary  re in fo rc e m e n t 

c o n t ro l  i s  c l e a r ly  m ost im p o rta n t f o r  th e  norm al c h i l d ,  f o r  i t  ta k e s  

o v e r th e  c o n t r o l l i n g  fu n c t io n s  o f  th e  p rim ary  rew ard s t h a t  o p e ra te  

i n  e a r ly  in fa n c y .  Many b e h a v io u r is t s  b e l ie v e  t h a t  th e  la c k  o f  s o c ia l  

developm ent i n  th e  a u t i s t i c  c h i ld  i s  th e  r e s u l t  o f  h i s  f a i l u r e  to  

work f o r  sym bolic  re w a rd s .

W hether th e  f a i l u r e  to  a c q u ire  seco n d ary  re in fo rc e m e n t 

c o n t ro l  o v e r th e  a u t i s t i c  c h i ld  i s  a  fu n c tio n  o f  in a p p ro p r ia te  r e i n 

fo rcem en t c o n t in g e n c ie s  i n  e a r ly  l i f e  ( F e r s t e r ,  I 96 I )  o r  o f  an  o rg a n ic  

d e f e c t  whose p r e c i s e  n a tu re  i s  unknown (R im land, I 964)» t h i s  f a i l u r e  

i s  d e f in e d  by b e h a v io u r is ts  in  o p e r a t io n a l  te rm s . (Thus * so c ia l* re w a rd  

does n o t  in c r e a s e  th e  e m iss io n  o f  d e s i r e d  b e h a v io u rs ,  and * s o c ia l*  

punishm ent does n o t su p p re ss  in a p p ro p r ia te  b e h a v io u r s ) .  T h is  ty p e  o f  

a n a ly s i s  y ie ld s  in fo rm a tio n  co n c e rn in g  th e  e f f e c t iv e n e s s  o f  seco n d ary  

re w a rd s , b u t does n o t t e l l  us w h e th e r such rew ards f a i l  to  g a in  c o n t ro l  

o v e r b e h a v io u r  b ecau se  th e y  have no v a lu e  o r  m eaning f o r  th e  a u t i s t i c  

c h i ld  ( i . e . ,  th e y  a c t  a s  n e u t r a l  s t i m u l i ) ,  o r  w h e th e r th e y  do p o sse ss  

v a lu e s  b u t th e y  a re  n o t th e  v a lu e s  t h a t  th e y  ap p e a r  to  h o ld  f o r  o th e r  

c h i ld r e n .  Thus L ovaas, e t  a l . , ( 1965) r e p o r te d  t h a t  s o c ia l  c o n ta c t  

( t y p i c a l l y  a  p o s i t i v e  seco n d ary  r e i n f o r c e r  f o r  norm al c h i ld r e n )  a c t u a l l y  

in c re a s e d  th e  fre q u e n c y  o f  in a p p ro p r ia te  b e h a v io u rs  l i k e  ta n tru m s  and 

s e l f - d e s t r u c t i v e  b e h a v io u r , w h i ls t  i s o l a t i o n  from  in t e r p e r s o n a l  e v e n ts  

(c o n s id e re d  a s  seco n d ary  pun ishm en t) red u ced  such  d e v ia n t b e h a v io u r .

I t  i s  n e c e s s a ry  to  d i s t i n g u i s h  betw een th e  p o s s i b i l i t y  o f  

seco n d ary  rew ards b e in g  'm ean in g less*  o r  v a lu e le s s  to  th e  a u t i s t i c  c h i ld ,  

and h o ld in g  in a p p ro p r ia te  v a lu e s  f o r  h im . C e r ta in ly  e x p e rim e n ta l 

seco n d ary  re in fo rc e m e n t c o n t ro l  i s  p o s s ib le ,  f o r  b e h a v io u r  m o d if ic a t io n
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programmes in v o lv in g  th e  p a i r in g  o f  s o c ia l  rew ard  w ith  th e  te rm in a t io n  

o f  a v e r s iv e  s t im u la t io n  have a p p a re n tly  been  s u c c e s s fu l  i n  th e  sh ap in g  o f  

s e v e r a l  d e s ir e d  b eh av io u rs  l i k e  m utual eye c o n ta c t  and p h y s ic a l  c o n ta c t 

(L ovaas, S c h a e f fe r  and Simmons, I 966 ; L ovaas, 1971)» B a th e r  th a n  

sim p ly  o b se rv in g  o v e r t  b e h a v io u r , i t  may be p o s s ib le  to  a s s e s s  th e  *mean

in g fu ln e s s*  o f  t r a d i t i o n a l  seco n d ary  rew ards th ro u g h  th e  u se  o f  o th e r  

in d i c e s .  Autonomic m easures ap p ea r to  be p a r t i c u l a r l y  s u i t a b le  f o r  

t h i s  p u rp o se , m on ito red  d u r in g  c o n d it io n s  o f  b o th  p rim ary  and secondary  

rew ard . They en ab le  a  d i s t i n c t i o n  to  be made betw een a  f a i l u r e  to  

re sp o n d  to  s o c ia l  rew ard  d e s p i te  p e rc e iv in g  t h a t  rew ard , and a  f a i l u r e  

to  p e rc e iv e  th e  rew ard  i t s e l f .

H u tt e t  a l . ,  ( 1964 , 1965) p roposed  t h a t  th e  a u t i s t i c  c h i ld  

s u f f e r s  from s t a t e s  o f  c h ro n ic  o v e r - a r o u s a l ,  and r e p o r t  b e h a v io u ra l and 

EEG- d a ta  to  su p p o rt t h i s  h y p o th e s is  (H u tt and O unsted , I 966 ; H u tt e t  a l . , 

1965 ; H u tt and Y aizey , I 966) .  T h is r e s e a r c h  h as  been  rev iew ed  in  

c h a p te r  1 (p p .4 9 “ 54) where i t  was a ls o  n o te d  t h a t  ev id en ce  c o n t r a d ic t 

in g  t h i s  model has  been re p o r te d  ( e . g . .  H em a l and M i l l e r ,  1971»

H erm elin  and 0*Connor, 1970; C h u rc h i ll  and H ryson, 1972). In fe re n c e s  

from EEG re c o rd s  a re  n o t u n eq u iv o ca l (Jo h n so n , 1970), and th e  s i t u a t i o n  

i s  f u r t h e r  co m p lica ted  w ith  a u t i s t i c  c h i ld r e n  by th e  a p p a re n t h ig h  

freq u en cy  o f  EEG a b n o rm a li t ie s  (K o lv in  e t  a l . ,  1971» G itte lm a n  and 

B irc h , 1967) .  An o v e r -a ro u s a l  model th u s  r e q u i r e s  t e s t i n g  on r a th e r  

l e s s  am biguous m easu re s , and a g a in  an autonom ic m easure may prove u s e f u l  

in  t h i s  c o n te x t .  I t  has been n o te d  t h a t  th e  a u t i s t i c  c h i ld  ap p e a rs  to  

be p a r t i c u l a r l y  s e n s i t i v e  to  * so c ia l*  s t im u la t io n  on m easures o f  o v e r t  

b e h a v io u r  l i k e  s te re o ty p y  and gaze a v e r s io n  ( e . g . ,  H u tt and V aizey ,

1966) .  I t  may th e r e f o r e  p rove i n t e r e s t i n g  to  m easure th e  r e l a t i v e  

re sp o n se  m agnitude to  * so c ia l*  and n o n - s o c ia l  s t im u l i ,  u s in g  an 

autonom ic in d e x .
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P re d ic t io n s  from a  second p h y s io lo g ic a l  a e t i o l o g i e s !  model 

a re  a l s o  am enable to  t e s t s  on autonom ic m e asu re s . I f  th e  a u t i s t i c  

c h i ld  e x p e r ie n c e s  f l u c t u a t i n g  p h y s io lo g ic a l  s t a t e s  and a  p ro c e s s  o f  

p e r c e p tu a l  in c o n s ta n c y  (O m itz  and R itv o , 1968a ,  1968b ; M acCulloch and 

W illia m s , 1971)» th e n  p r e d ic t io n s  o f  t r a n s i e n t  p e r io d s  o f  hypo- and 

h y p e r s e n s i t i v i t y ,  and w ide d i f f e r e n c e s  i n  th e  r e s p o n s iv i ty  o f  any 

in d iv id u a l  ov er tim e , l o g i c a l l y  fo llo w . An i n a b i l i t y  to  m a in ta in  

co n s tan c y  o f  p e rc e p tio n  would n a t u r a l l y  le a d  to  g rav e  problem s o f  

r e c o g n i t io n ,  and a  s e r io u s  f a i l u r e  to  h a b i tu a te  to  incom ing en v iro n 

m e n ta l s t im u l i .  A com para tive  a n a ly s i s  o f  re sp o n se s  to  f a m i l i a r  and un

f a m i l i a r  s t im u l i  may th e r e f o r e  y ie ld  d a ta  t h a t  w i l l  en ab le  some a s s e s s 

ment o f  th e  u t i l i t y  o f  t h i s  a e t i o lo g i c a l  m odel.

As d is c u s s e d  in  c h a p te r  1 ( p p . 55-59) su p p o r tiv e  ev id en ce  

to  d a te  f o r  th e  h y p o th e s is  o f  p e rc e p tu a l  in c o n s ta n c y  r e s t s  l a r g e ly  on 

th e  b a s i s  o f  p h y s io lo g ic a l  m easures ta k e n  d u r in g  th e  s le e p  p e r io d s  o f  

a u t i s t i c  c h i ld r e n  r a th e r  th a n  d u r in g  b eh a v io u r e x h ib i te d  i n  th e  w aking 

s t a t e  (and  w hich th u s  c h a r a c te r i s e s  th e  a u t i s t i c  c h i l d ) .  O ther 

ev id en ce  c o n s i s t s  o f  m easures o f  h e a r t  r a t e  v a r ia n c e  ta k e n  d u r in g  a  

m e th o d o lo g ic a lly  unsound s tu d y  (M acCulloch and W illia m s , 1971)» i n  w hich 

n e i th e r  age o r  a c t i v i t y  le v e l s  w ere c o n t r o l le d .  I t  i s  p roposed  th e r e 

fo re  t h a t  th e  s e l e c t io n  and m o n ito r in g  o f  an a p p ro p r ia te  autonom ic 

m easure d u r in g  e x p e r im e n ta lly  c o n t ro l le d  s tim u lu s  c o n d i t io n s ,  i s  an 

a p p ro p r ia te  te c h n iq u e  f o r  t e s t i n g  p o s s ib le  autonom ic a b n o rm a li t ie s  in  

ch ild h o o d  au tism *

A f i n a l  c o n s id e ra t io n  i n  th e  d e s ig n  o f  th e  p re s e n t  s tu d y  

a r i s e s  from  th e  re p e a te d  c l i n i c a l  o b s e rv a tio n  o f  th e  b e h a v io u ra l un - 

r e s p o n s iv i ty  o f  th e  a u t i s t i c  c h i ld .  Many o f  th e s e  c h i ld r e n  a re  non

v e r b a l ,  and a l l  o f  them d is p la y  se v e re  e x p re s s iv e  and com m unication 

d e f i c i t s .  The la c k  o f  o v e r t  re sp o n se  to  many en v iro n m en ta l s t im u l i  has
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le d  to  th e  d e s c r ip t io n  o f  th e  a u t i s t i c  c h i ld  as  a lo o f  and s e v e re ly  

w ithd raw n , and in d eed  to  a  nnmber o f  th e  a e t i o lo g i c a l  h y p o th eses  con

c e rn in g  a ro u s a l  and a t t e n t i o n a l  d e f e c t s .  These d e s c r ip t io n s  and 

h y p o th e ses  a r e  however l a r g e ly  i n f e r e n t i a l ,  and s u r p r i s in g ly  l i t t l e  

r e s e a r c h  has been conducted  on autonom ic r e s p o n s iv i ty .  The p re s e n t  

s tu d y  was th e r e f o r e  d e s ig n e d  to  c o l l e c t  such  e m p ir ic a l d a ta  on th e  

autonom ic r e s p o n s iv i ty  o f  th e  a u t i s t i c  c h i ld .

Method

a )  S u b je c ts

A group o f  seven  a u t i s t i c  c h i ld r e n  w ere s e le c te d  f o r  p a r t 

i c i p a t i o n  i n  th e  p re s e n t  s tu d y . The s u b je c t s  had been  d iag n o sed  a s  

a u t i s t i c  a c c o rd in g  to  th e  c r i t e r i a  o u t l in e d  i n  c h a p te r  3 ( p p .112- 113) .  

Thus a l l  s u b je c t s  d is p la y e d  a t  l e a s t  fo u r  o f  th e  C reak e t  a l . . ( I 96 I )

9 p o in t e r s ,  and th e se  in c lu d e d  th o se  symptoms r e l a t e d  to  language 

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

n e s s .  In  a d d i t io n ,  th e  s u b je c ts  u sed  in  th e  p r e s e n t  s tu d y  were 

s e le c te d  b ecau se  th e y  w ere a l l  e f f e c t i v e l y  n o n -v e rb a l .  I t  was f e l t  

t h a t  autonom ic d a ta  from  such  s u b je c t s  may be e s p e c i a l l y  e n l ig h te n in g  

i n  view  o f  t h e i r  com plete  f a i l u r e  to  communicate v e r b a l ly .

From th e  a v a i la b le  sam ple o f  a u t i s t i c  c h i ld r e n  who d isp la y e d  

th e  r e q u ir e d  c r i t e r i a  o f  ch ild h o o d  a u tism , seven  s u b je c t s  w ere e f f e c t 

i v e ly  mute and w ere th e r e f o r e  s e le c te d  f o r  p a r t i c i p a t i o n  i n  th e  p r e s e n t  

s tu d y . T e c h n ica l d i f f i c u l t i e s ,  e x p e rie n c e d  d u r in g  th e  re c o rd in g  o f  th e  

te le m e te re d  h e a r t r a t e ,  r e s u l t e d  in  th e  d is c a rd in g  o f  th e  re c o rd s  o f  two 

s u b je c t s .  For o n e , th e  h e a r t  r a t e  r e c o rd  c o n ta in e d  a  v e ry  weak s ig n a l  

o f  i n s u f f i c i e n t  s t r e n g th  f o r  d a ta  a n a l y s i s .  T h is  was a t t r i b u t e d  to  a  

t r a n s m i t t e r  f a u l t  to g e th e r  w ith  d i f f i c u l t y  e x p e rie n c e d  in  tu n in g - in  th e  

r e c e iv e r  to  th e  te le m e te re d  s ig n a l .  A second s u b je c t ’ s r e c o rd  was 

s p o i l t  by a  f a i l u r e  i n  th e  M  m ag n e tic  ta p e  r e c o r d e r  d r iv e .  Thus com-
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p le t e  r e c o rd s  were o b ta in e d  f o r  f iv e  s u b je c t s ,

b )  Autonomic M easure

The chosen autonom ic m easure f o r  t h i s  s tu d y  was h e a r t  r a t e .

T h is  m easure was fav o u red  f o r  two m ajo r r e a s o n s .  F i r s t ,  th e  h e a r t  r a t e  

i s  c o m p a ra tiv e ly  sp eak in g  a  t e c h n ic a l ly  s im p le  au tonom ic m easure to  

m o n ito r . T h is i s  an im p o r ta n t c o n s id e r a t io n ,  f o r  th e r e  a re  many 

p r a c t i c a l  problem s in h e re n t  in  p h y s io lo g ic a l  m easurem ent w ith  a u t i s t i c  

c h i ld r e n  (W hite , 1974). The l im i te d  c o o p e ra tiv e  b e h a v io u r , 

s u s c e p t i b i l i t y  to  p a n ic  r e a c t io n s ,  and r e j e c t i o n  o f  much t h a t  i s  n o v e l ,  

make th e  a u t i s t i c  c h i ld  a  v e ry  d i f f i c u l t  e x p e rim e n ta l s u b je c t .  Second, 

th e  c a rd ia c  m easures a re  f r e e  from many o f  th e  i n f e r e n t i a l  problem s 

a s s o c ia te d  w ith  EEG- and GSR r e c o r d s .  W h ils t th e r e  may be some 

d i f f i c u l t i e s  a s s o c ia te d  w ith  th e  i n t e r p r e t a t i o n  o f  th e  p sy c h o lo g ic a l 

s ig n i f i c a n c e  o f  h e a r t  r a t e  ch an g es, we a t  l e a s t  may be more c e r t a in  o f  

w hat i s  a c t u a l l y  b e in g  m easured th a n  w ith  m ost o th e r  au tonom ic m e asu re s .

The s p e c i f i c  c a rd ia c  in d e x  ta k e n  was th e  p e a k - to - v a l le y  (P -V ), 

d e f in e d  a s  th e  d i f f e r e n c e  betw een th e  h ig h e s t  h e a r t  r a t e  and lo w est 

h e a r t  r a t e  o c c u r r in g  d u r in g  th e  s p e c i f i e d  b a s e l in e  and th e  re sp o n se  

p e r io d s .  In  t h i s  s tu d y , th e  p e a k - to - v a l le y  d i f f e r e n c e  (P-V ) was m easured 

d u r in g  th e  te n  seconds im m ed ia te ly  p re c e d in g  th e  e x p e rim e n ta l s tim u lu s  

( th e  b a s e l in e  p e r io d ) ,  and th e  tw en ty  seconds fo llo w in g  th e  s tim u lu s  

p r e s e n ta t io n  ( th e  re sp o n se  p e r io d ) .  The mean h e a r t  r a t e  was n o t 

s e le c te d  a s  th e  e x p e rim e n ta l m easure s in c e  i t  s u f f e r s  from  two c l e a r  

d e f i c i e n c i e s .  The mean h e a r t  r a t e  a s  a  re sp o n se  m easure does n o t ta k e  

in to  acco u n t th e  f a c t  t h a t  th e  h e a r t  r a t e  re sp o n se  i s  t y p i c a l l y  n o t 

m onophasic . T here i s  however no g e n e ra l  agreem ent on th e  e x a c t shape o f  

such  a  re sp o n se  (Johnson  and L ub in , 1972 ). In  a d d i t io n  to  t h i s  l i m i t 

a t i o n ,  b ecau se  o f  in d iv id u a l  d i f f e r e n c e s  i n  h e a r t  r a t e  r e a c t i v i t y ,  com

p a r is o n  o f  a b s o lu te  h e a r t  r a t e  changes o r  m eans, i s  seldom  a  v a l id  method
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o f  a s s e s s in g  th e  e f f e c t s  o f  an  e x p e rim e n ta l v a r ia b le  betw een s u b je c t s .

Thus what f o r  one s u b je c t  i s  a  h ig h  h e a r t  r a t e ,  m ight f o r  a n o th e r  be a  

low one; and what f o r  one s u b je c t  i s  a  sm a ll h e a r t  r a t e  change , m ight 

f o r  a n o th e r  be a  la rg e  ch an g e , B ren er ( I 967 ) s u g g e s ts  t h a t  i t  i s  

b e t t e r  to  lo o k  a t  s e q u e n t ia l  p a t te r n s  o f  h e a r t  r a t e  changes r a t h e r  th a n  

o v e r a l l  m eans, and co n c lu d es  t h a t  th e r e  i s  s t ro n g  ev id en ce  t h a t  th e  

most r e l i a b l e  m easure o f  h e a r t  r a t e  re sp o n se  i s  th e  p e a k - to - v a l le y  

d i f f e r e n c e  (P -V ). Thus th e  p e a k - to - v a l le y  d i f f e r e n c e  m easure (P-V) was 

s e le c te d  a s  a  re sp o n se  m easure i n  th e  p r e s e n t  s tu d y ,

c )  R eco rd ing  Technique

The method f o r  r e c o rd in g  h e a r t  r a t e  from  a u t i s t i c  c h i ld r e n  a s  

u n o b tru s iv e ly  a s  p o s s ib le  was c o n s id e re d  to  be r a d io  te le m e tr y .  Where 

p o s s ib le ,  an a tte m p t was made to  red u ce  th e  s u b je c t  p r e p a r a t io n  tim e  to  

a  minimum i n  view  o f  th e  h ig h ly  l im i te d  to le r a n c e  o f  such  a c t i v i t y  by 

a u t i s t i c  c h i ld r e n .  The e le c t r o d e  p lacem en t s i t e s  w ere s e le c te d  on th e  

u p p er and lo w er re g io n s  o f  th e  s te rn u m . An a c c u ra te  re c o rd in g  o f  

in d iv id u a l  e lem en ts  o f  e l e c t r i c a l  c o r r e l a t e s  o f  th e  c a rd ia c  c y c le  was n o t 

n e c e s s a ry  f o r  th e  p re s e n t  s tu d y . T h e re fo re  th e  above m en tioned  s i t e s  on 

th e  sternum  w ere s e le c te d  f o r  ease  o f  e l e c t r o d e  p lacem en t and su b seq u en t 

concealm ent u n d er th e  s u b j e c t ’ s c lo th e s .  These s e le c te d  e le c t r o d e  c i t e s  

a l s o  m inim ized  body movement EMG a r t e f a c t s  on th e  autonom ic r e c o r d in g s ,  f o r  

few m uscles t r a v e r s e  th e  s te rn u m . Thus th e  fre q u e n c y  o f  th e  R-wave o f  

th e  c a rd ia c  PQRST complex was th e  s p e c i f i c  m easure o f  h e a r t  r a t e  

s e l e c te d .

The e le c t r o d e  s i t e s  f o r  each  c h i ld  w ere a c e to n e -p re p a re d ,  and 

th e  s k in  was m ild ly  ab rad ed  w ith  e l e c t r o d e  j e l l y .  The e le c t r o d e s  were 

f i l l e d  w ith  Cambridge e le c t ro d e  j e l l y ,  and to g e th e r  w ith  a  t r a n s m i t t e r ,  

w ere ta p e d  to  th e  c h e s t  u s in g  d is p o s a b le  a d h e s iv e  d is c s  and t a p e .  The 

D evices 102F t r a n s m i t t e r  co n v e rte d  th e  c a rd ia c  e l e c t r i c a l  a c t i v i t y  to  a
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s ig n a l  r e c e iv e d  by a  N e lso n -Jo n es  r e c e iv e r - t im e r*  The tim e r  was

co up led  to  an SE L a b o ra to ry  4 - channe l EM p o r ta b le  m ag n e tic  ta p e  

r e c o r d e r .  Thus th e  h e a r t  r a t e  was d i r e c t l y  re c o rd e d  on one ch an n e l 

o f  a  m ag n e tic  ta p e  f o r  su b seq u en t a n a ly s is *

Where n e c e s s a ry ,  s u b je c t s  were g iv e n  s e v e ra l  p r e p a r a t io n  

r e h e a r s a l  s e s s io n s  to  a d ap t to  t h i s  p ro c e d u re , s in c e  f o r  some i t  

i n i t i a l l y  p roved  to  be an  a n x ie ty -p ro v o k in g  n o v e l t e s t  p ro c e d u re . 

S u b je c ts  d id  n o t ta k e  p a r t  i n  th e  s tu d y  u n t i l  th e y  w ere s u f f i c i e n t l y  

unconcerned  w ith  th e  p r e p a r a t io n  p ro c e d u re , a s  judged  from  b e h a v io u ra l 

o b se rv a tio n s*  A f te r  p r e p a r a t io n ,  th e  e le c t r o d e s  and t r a n s m i t t e r  w ere 

covered  w ith  th e  s u b je c ts*  c lo th e s  and t h e r e a f t e r  th e y  showed l i t t l e  

aw areness o f  them ,

d) P ro ced u re

The e x p e rim e n ta l room was p a r t i t i o n e d  in to  two h a lv e s .  In  

th e  f i r s t  o f  th e s e  El m o n ito red  th e  te le m e te re d  h e a r t  r a t e .  In  th e  

second s e c t io n  th e  s u b je c t  s a t  a t  a  t a b l e ,  and E2 s a t  a d ja c e n t  to  t h i s  

t a b l e .  The s u b je c t  was le d  i n to  th e  e x p e rim e n ta l room and s e a te d  a t  

a  t a b l e .  W h ils t E2 in t e r a c t e d  w ith  him d u r in g  a  f iv e -m in u te  a d a p ta t io n  

p e r io d ,  El conducted  th e  f in e  tu n in g  n e c e s s a ry  to  p ic k  up th e  c a rd ia c  

s ig n a l  and to  e s t a b l i s h  an a c c e p ta b le  r e c o rd in g  o f  th e  h e a r t  r a t e .  

R ecord ing  tim e s  were k e p t a s  c o n s ta n t  a s  p o s s ib le  to  b a la n c e  f o r  

p o s s ib le  changes o v e r a  24 h o u r c y c le .

The h e a r t  r a t e  d a ta  was d i r e c t l y  re c o rd e d  on one ch an n e l o f  

th e  EM ta p e  r e c o r d e r .  On a  second ch an n e l El p la c e d  a  v e rb a l  comment

a ry  on th e  e x p e rim e n ta l p ro ced u re  in c lu d in g  th e  tim in g  o f  s t im u lu s  

p r e s e n ta t io n  and any  r e le v a n t  b e h a v io u rs  ( e . g . ,  s te r e o ty p y ) .

The e x p e rim e n ta l d e s ig n  c o n s is te d  o f  th e  programmed p r e s e n t 

a t io n  o f  seven  e x p e rim e n ta l c o n d i t io n s .  B efo re  each  c o n d i t io n  a  te n  

second b a s e l in e  p e r io d  was re c o rd e d , f o r  w hich co m p ara tiv e  b e h a v io u ra l
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q u ie sce n ce  was a  p r e r e q u i s i t e ,  and E2 av o id ed  th e  p o s s i b i l i t y  o f  any 

i n t e r a c t i o n  w ith  th e  s u b je c t  by c o m p le te ly  ig n o r in g  him . When an 

a c c e p ta b le  b a s e l in e  p e r io d  had been re c o rd e d  ( y ie ld in g  an even p h y s io 

l o g i c a l  r e c o r d ) ,  El s ig n a l le d  E2 to  p r e s e n t  th e  r e le v a n t  s tim u lu s  and 

n o te d  th e  s tim u lu s  p r e s e n ta t io n  p o in t  v e r b a l ly  on th e  second ch an n e l o f  

th e  t a p e .  A tw en ty  second p o s t- s t im u lu s  p e r io d  th e n  fo llo w ed  d u r in g  

w hich E2 a g a in  av o id ed  any i n t e r a c t i o n  w ith  th e  s u b je c t .

T h is  p ro ced u re  was r e p e a te d  f o r  a l l  s t im u lu s  c o n d i t io n s  and 

f o r  each  s u b je c t .  C ontinuous h e a r t  r a t e  r e c o rd in g s  and commentary 

w ere made on th e  m ag n e tic  ta p e  th ro u g h o u t, and a t  l e a s t  tw en ty  seconds 

w ere a llo w ed  to  e la p s e  betw een th e  end o f  a  p o s t- s t im u lu s  p e r io d  and 

th e  n e x t b a s e l in e .  H eart r a t e  d a ta  w ere a l s o  re c o rd e d  d u r in g  a l l  

p e r io d s  o f  e x h ib i te d  s te r e o ty p y ,  a lth o u g h  where t h i s  o c c u rre d  d u r in g  an 

e x p e rim e n ta l s tim u lu s  p r e s e n ta t io n ,  t h a t  c o n d i t io n  was a b o r te d  and sub

s e q u e n tly  r e p e a te d  to  p re v e n t co n ta m in a tio n  o f  h e a r t  r a t e  d a ta  w ith  

s te re o ty p e d  b e h a v io u rs .  The seven  s tim u lu s  c o n d it io n s  were a s  l i s t e d  

below :

i .  "A dult approach" E2 approached  th e  s u b je c t ,  and i n  c lo se

p ro x im ity  (w ith in  th r e e  f e e t ) ,  looked  

d i r e c t l y  a t  him b u t d id  n o t v e r b a l ly  

com m unicate.

i i .  "A dult v e rb a l  demand" -  E2 commanded th e  s u b je c t  to  com plete  a

s im p le  t a s k  ( e . g . ,  " p ic k  up t h i s  b a l l " ) .  

These commands had  been  p re v io u s ly  

e s ta b l i s h e d  a s  w ith in  th e  s u b je c t ’ s 

c a p a b i l i t i e s .

i i i .  " S o c ia l  rew ard" -  E2 sm iled  and gave v e rb a l  p r a i s e .

i v .  "P rim ary  rew ard" -  E2 gave th e  s u b je c t  a  sw ee t.
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V .  "S o c ia l pun ishm ent" -  E2 v e r b a l ly  rep rim anded  th e  s u b je c t

in  t h i s  c o n d i t io n ,  and w herever 

p o s s ib le  t h i s  was d e l iv e r e d  c o n tin g e n t 

upon some n o n -d e s ire d  b e h a v io u r  

( e . g . ,  c h i ld  a t te m p ts  to  g e t  up from 

t a b l e ) .

v i .  "U n fa m ilia r  s t im u lu s "  -  E2 p re s e n te d  th e  s u b je c t  w ith  a  n o v e l

s t im u lu s ,  c o n s is t in g  o f  a  to y  

co m p le te ly  n o v e l to  him ( a s c e r ta in e d  

from te a c h e r  and p a re n t  r e p o r t s ) .

v i i .  " F a m ilia r  s t im u lu s "  -  E2 p re s e n te d  th e  s u b je c t  w ith  a  to y

th a t  he had f r e q u e n t ly  p la y e d  w ith .

An e ig h th  c o n d it io n  ("p rim a ry  pun ishm en t" ) was removed from  th e  d e s ig n  

when i t  became c l e a r  t h a t  i t  was to o  s t r e s s f u l  f o r  s u b je c t s .  Each 

s u b je c t  re c e iv e d  each  o f  th e  seven  s tim u lu s  c o n d it io n s  a  t o t a l  o f  f iv e  

tim es  d u r in g  th e  co u rse  o f  th e  e x p e rim e n t, making a  t o t a l  o f  35 s e p a ra te  

s tim u lu s  p r e s e n ta t io n s  p e r  s u b je c t .  The c o n d it io n s  were p re s e n te d  to  

each  s u b je c t  in  th e  same seq u en ce , a l th o u g h  th e  sequence was r o t a t e d  

such  t h a t  each  s u b je c t  had d i f f e r e n t  s t a r t i n g  p o in t s  in  t h i s  seq u en ce . 

However, th e r e  was an a d d i t io n a l  c o n s t r a in t  upon th e  p r e s e n ta t io n  o rd e r  

such  t h a t  in s ta n c e s  o f  f a m i l i a r  and u n f a m i l ia r  s t im u l i  w ere n o t con

s e c u t iv e ly  p r e s e n te d ,  and th e  same a p p l ie d  to  c o n d it io n s  o f  p rim ary  and 

s o c ia l  re w a rd . T h is  was an a tte m p t to  c o n t ro l  f o r  p o s s ib le  h a b i tu a t io n  

to  rew ard  and s tim u lu s  m a te r ia l s .

R e s u lts

The h e a r t  r a t e  d a ta  was re c o rd e d  on m ag n e tic  t a p e ,  to g e th e r  

w ith  th e  v e rb a l  commentary d e l in e a t in g  b a s e l in e ,  s t im u lu s ,  and re sp o n se  

p e r io d s .  T h is  d a ta  was su b se q u e n tly  fe d  d i r e c t l y  in to  a  PDP8 Lab 8 /E  

com puter, and a n a ly se d  w ith  programme H.R.ANALYZER. T h is  programme
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was in d iv id u a l ly  w r i t t e n  f o r  th e  c u r re n t  d a ta ,  e n a b lin g  th e  

i d e n t i f i c a t i o n  o f  th e  m agnitude o f  each  i n t e r - b e a t  i n t e r v a l  ( iB l )  ov er 

th e  e x p e rim e n ta l c o n d i t io n s .  F or each  c o n d i t io n  H.R.ANALYZER gave a  

p r in t - o u t  o f  th e  IB Is  f o r  th e  10 second b a s e l in e  p e r io d ,  i d e n t i f i c a t i o n  

o f  th e  p o in t  o f  s tim u lu s  p r e s e n ta t io n ,  and th e  IB Is  d u r in g  th e  20 second 

p o s t - s t im u lu s  ( re sp o n se )  p e r io d .  The programme a l s o  c a lc u la te d  maximum 

and minimum IB I v a lu e s  and th e  mean h e a r t  r a t e  f o r  b o th  b a s e l in e  and 

re sp o n se  p e r io d s .  A copy o f  t h i s  programme i s  shown in  ap p en d ix  B.

H aving i d e n t i f i e d  th e  b a s e l in e  and h e a r t  r a t e  re sp o n se  i n t e r 

b e a t  i n t e r v a l  v a lu e s  f o r  each  s u b je c t  i n  each  c o n d i t io n ,  i t  was th e n  

c o n s id e re d  n e c e s s a ry  to  e s t a b l i s h  w hether any s i g n i f i c a n t  dependency 

e x is te d  betw een i n i t i a l  b a s e l in e  l e v e l s  o f  h e a r t  r a t e  and th e  re sp o n se  

l e v e l s .  T h is dependency v a r i a b l e ,  known a s  th e  Law o f  I n i t i a l  V alues 

(L IV ), i s  c l e a r ly  im p o rta n t and a lth o u g h  o u t l in e d  s e v e r a l  y e a r s  ago 

( w i ld e r ,  1956) ,  i s  q u i te  f r e q u e n t ly  u n c o n tro l le d  in  p s y c h o p h y s io lo g ic a l 

s t u d i e s .  W ild er s t a t e d  t h a t  th e  m agnitude o f  a  re sp o n se  to  an e x te r n a l  

s tim u lu s  i s  r e l a t e d  to  th e  p re s tim u lu s  l e v e l .  Benjam in (196?) fo rm ul

a te d  th e  r e s u l t a n t  problem  f o r  autonom ic d a ta  i n t e r p r e t a t i o n  th u s  : i f

group o r  in d iv id u a l  A h as  a  p re s tim u lu s  l e v e l  d i f f e r e n t  from  B, and 

th e  re sp o n se  to  a  s tim u lu s  i s  dependen t on th e  i n i t i a l  l e v e l ,  how can 

one compare th e  re sp o n se  to  A w ith  th e  re sp o n se  to  B in d e p e n d e n tly  o f 

th e  d i f f e r i n g  i n i t i a l  l e v e ls ?

S e v e ra l w orkers have su g g e s te d  t h a t  a n a ly s i s  o f  c o v a r ia n c e  

(a n a c o v a ) , r a t h e r  th a n  a n a ly s i s  o f  v a r ia n c e , m ust be u sed  on such  d a ta  

( e . g . ,  L acey , 1956; B enjam in, I 963) .  But f i r s t  i t  i s  n e c e s s a ry  to  

a s s e s s  th e  d eg ree  o f  l i n e a r  dependency betw een i n i t i a l  and re sp o n se  

l e v e l s ,  b e fo re  th e  r e le v a n t  s t a t i s t i c a l  a n a ly s i s  i s  ch o sen . Benjam in 

( 1965 , 1967) p roposed  th a t  th e  c r i t e r i o n  f o r  a  s c o re  f r e e  o f  i n i t i a l  

l e v e l  sho u ld  be t h a t  th e  sc o re  h a s  no c o r r e l a t i o n  w ith  i n i t i a l  l e v e l .  

T h e re fo re  th e  d a ta  from  th e  p re s e n t  s tu d y  was exposed  to  a  P ea rso n
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Product-M oment c o r r e l a t i o n  a n a ly s i s .  I f  th e  p re s tim u lu s  ( b a s e l in e )  

h e a r t  r a t e  i s  c a l le d  X, and th e  p o s ts t im u lu s  P-V ( th e  re sp o n se )  i s  

c a l le d  Y, th e n  th e  r e le v a n t  c o r r e l a t i o n  f o r  d e te c t in g  th e  re le v a n c e  o f  

LIV to  th e  p re s e n t  d a ta  i s  g iv e n  by rXY. C o r r e la t io n  c o e f f i c i e n t s  f o r  

each  s u b je c t  and f o r  each  c o n d it io n  a re  shown in  t a b le  2A. I t  can be 

seen  t h a t  th e  c o r r e l a t i o n  v a lu e s  d id  n o t re a c h  s ig n i f ic a n c e  l e v e l s ,  and 

i t  was th e r e f o r e  concluded  th a t  a  s i g n i f i c a n t  l i n e a r  dependency betw een 

i n i t i a l  and re sp o n se  l e v e l s  d id  n o t e x i s t  i n  th e  c u r r e n t  d a ta ,  and 

s t a t i s t i c a l  m a n ip u la tio n  to  ’free*  such a  dependency was th u s  c o n s id e re d  un

n e c e s s a ry .

The second s ta g e  in  th e  a n a ly s i s  o f  r e s u l t s  c o n s is te d  i n  

e s t a b l i s h in g  w hich o f  th e  e x p e rim e n ta l c o n d i t io n s  p roduced  s ig n i f i c a n t  

h e a r t  r a t e  r e s p o n s e s .  F o r each c o n d i t io n ,  a n a ly se s  were conducted  on th e  

p re s t im u lu s  (b a s e l in e )  P-V v a l le y  m easures and th e  p o s ts t im u lu s  P-V v a lu e s ,  

u s in g  * t ' - t e s t s  ( f o r  r e l a t e d  sam ples) on d i f f e r e n c e s  betw een th e s e  s c o re s  

(*d*) s c o r e s ) .  These r e s u l t s  a re  shown in  t a b le  2B, where i t  can  be seen  

t h a t  a l l  seven  c o n d it io n s  produced  a  s ig n i f i c a n t  h e a r t  r a t e  re sp o n se  as  

d e f in e d  by s ig n i f i c a n t  d i f f e r e n c e s  betw een b a s e l in e  and p o s ts t im u lu s  P-V 

s c o re s .

Programme H.R.ANALYZER (d is p la y )  en ab led  a  v i s u a l  d is p la y  o f  

th e  h e a r t  r a t e  f o r  any c o n d it io n  to  be p r e s e n te d .  A s e le c t io n  o f  th e s e  

d is p la y s  were p h o to g rap h ed , and exam ples a re  shown in  append ix  C.

H eart r a t e  re c o rd in g s  d u r in g  p e r io d s  o f  b e h a v io u ra l s te r e o ty p y  

w ere u n f o r tu n a te ly  a lm ost a l l  im p o ss ib le  to  a n a ly z e , s in c e  th e  c o n c u rre n t 

body movements y ie ld e d  ’n o ise*  l e v e l s  t h a t  p re v e n te d  any a c c u ra te  

s e p a ra t io n  o f  th e  h e a r t  r a t e  s ig n a l .

The r e l a t i v e  m agnitudes o f  th e  h e a r t  r a t e  re sp o n se s  w ere th e n  

a n a ly se d . S p e c i f ic  com parisons w ere o f  p a r t i c u l a r  i n t e r e s t .  These 

c o n s is te d  o f  th e  re sp o n se s  to  f a m i l i a r  s t im u l i  compared w ith  u n f a m i l ia r  

s t im u l i ,  p rim ary  rew ard  compared w ith  s o c ia l  rew ard , p rim ary  rew ard  and
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M easures For Mean Base
l i n e  E .R . 
i n  b .p .m .

X

Mean H.R. 
re sp o n se  
(P -V )IB I 
in  m .secs  

Y

c o r r e l . 
c o e f f . 
rXY

d f s ig ,

s u b je c t  1 8 7 .5 203.3 -0 .2 8 54 ns

s u b je c t  2 103.5 121.9 +0.18 54 n s

s u b je c t  3 90 .6 289.3 - 0.31 54 ns

s u b je c t  4 9 6 .4 223.7 -0 .2 2 54 ns

s u b je c t  5 8 7 .4 196.4 +0.28 54 ns

c o n d i t io n  1 9 4 .5 214.5 - .0 2 6 54 ns

c o n d i t io n  2 92 .5 206.0 - 0 .1 4 54 n s

c o n d i t io n  3 8 6 .9 222.8 - 0.23 54 ns

c o n d i t io n  4 94 .5 208.3 — .01 54 ns

c o n d i t io n  5 94.1 199.0 - 0 .25 54 ns

c o n d i t io n  6 95 .9 208.0 - 0 .24 54 ns

c o n d i t io n  7 94 .2 189.0 - 0.37 54 ns

T ab le  2At C o r r e la t io n s  betw een mean b a s e l in e  h e a r t  r a t e  and h e a r t  
r a t e  re sp o n se  P-V s c o re s



1 7 2 .

C o n d itio n Mean
B a se lin e
P-V

Mean
Response
P-V

*d* *t* d f s i g n i f .

c o n d i t io n  1 154.0 214.5 60 .5 4 .05 24 0 .1 #

c o n d i t io n  2 145.8 206 .0 60 .2 5.81 24 0 .1 #

c o n d i t io n  3 174.8 2 22 .8 4 8 .0 2 .57 24 5#
c o n d i t io n  4 151 .4 2 0 8 .4 57 .0 5 .55 24 1#

c o n d i t io n  5 146.0 199.0 55 .0 2 .96 24 1#

c o n d i t io n  6 156.8 208 .8 7 2 .0 5 .95 24 0 .1 #

c o n d i t io n  7 142.0 189 .0 4 7 .0 5 .22 24 1#

T ab le  2B; Comparison o f  b a s e l in e  and re sp o n se  m easures
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s o c ia l  pun ishm en t, and c o n d it io n s  in v o lv in g  s o c ia l  s t im u la t io n  

( " v e rb a l  demand" and " a d u l t  app ro ach ") in  c o n t r a s t  w ith  n o n - s o c ia l  

s t im u l i  ( " f a m i l i a r  s t im u l i"  and " u n fa m ilia r  s t i m u l i " ) .  These com paris

ons w ere conducted  u s in g  * t ' - t e s t s  f o r  r e l a t e d  sam ples on th e  P-V 

re sp o n se  m easu re s, and th e  r e s u l t s  a re  shown in  t a b le  2C.

None o f  th e  com parisons reac h ed  s ig n i f i c a n c e  l e v e l s  how ever, 

and in d e ed  a  c o n d i t io n  x o rd e r  x s u b je c ts  a n a ly s i s  o f  v a r ia n c e  y ie ld e d  

an i n s i g n i f i c a n t  v a lu e  f o r  th e  " c o n d it io n s "  te rm  (s e e  t a b le  2D). The 

o rd e r  o f  p r e s e n ta t io n  f o r  th e  f iv e  r e p e t i t i o n s  o f  each  c o n d i t io n  a l s o  had 

no s i g n i f i c a n t  e f f e c t  upon th e  r e l a t i v e  m agnitude o f  th e  h e a r t  r a t e  

r e s p o n s e .

Thus w h i ls t  no s t a t i s t i c a l  d i f f e r e n c e s  ap p eared  betw een th e  

h e a r t  r a t e  re sp o n se s  in  th e  d i f f e r e n t  tre a tm e n t c o n d i t io n s ,  in s p e c t io n  

o f  in d iv id u a l  and mean s c o re s  su g g es ted  th a t  n o v e l s t im u l i  p roduced  a  

l a r g e r  mean resp o n se  th a n  f a m i l i a r  s t im u l i ,  (mean I B I 's :  208 .8  : 1 8 9 .O), 

's o c ia l*  s t im u l i  r e s u l t e d  i n  a  l a r g e r  mean h e a r t  r a t e  re sp o n se  th a n  non

s o c ia l  s t im u l i  (mean I B I 's :  2 1 0 .3 : 198 .9 ) and s o c ia l  rew ard  a  l a r g e r

re sp o n se  th a n  p rim ary  rew ard  (mean I B I 's :  222 .8  : 2 0 8 .4 ) .  However, i t

m ust be em phasised t h a t  th e s e  were o n ly  t r e n d s ,  and w ere n o t s t a t i s t i c a l l y  

s i g n i f i c a n t .

D isc u ss io n

The r e s u l t s  from  th e  p r e s e n t  s tu d y  su g g e s te d  th a t  a u t i s t i c  

c h i ld r e n  responded  m arked ly  to  each  o f  th e  s e p a ra te  e x p e rim e n ta l con

d i t io n s  p re s e n te d  to  them . The mean re sp o n se  m agnitude (mean P-V v a lu e )  

f o r  a l l  c o n d it io n s  c o n s is te d  o f  a  h e a r t  r a t e  v a r ia n c e  38# above th e  mean 

b a s e l in e  v a r ia n c e ,  and a l l  in d iv id u a l  c o n d it io n s  produced  

s ig n i f i c a n t  r e s p o n s e s .  I t  may th e r e f o r e  be concluded  t h a t  th e  a u t i s t i c  

s u b je c t s  in  t h i s  s tu d y  p e rc e iv e d  and responded  to  each  o f  th e  v a r i e t i e s  

o f  s t im u l i  and r e in f o r c e r s  p re s e n te d  to  them .



174.

Comparison Mean
H .R .R .
(P-V)
IB I in  
m .s e c s .

Mean
H .R .R .
(P-V)
IB I i n  
m .se c s .

» t ‘ d f s i g .

"N ovel" Vs " f a m i l ia r "  
s tim u lu s 208.8 189.0 1 .10 24 n s

" S o c ia l"  Vs "P rim ary" 
rew ard 222.8 208 .4 0 .6 5 24 ns

"P rim ary  rew ard" Vs 
" S o c ia l  pun ishm ent" 208 .4 199.0 0 .6 7 . 24 ns

"A dult approach" Vs 
"Novel s tim u lu s" 214.5 208.8 0 .57 24 ns

"A dult app roach  Vs 
" F a m il ia r  s tim u lu s " 214.5 189.0 1.52 24 ns

"V erbal demand" Vs 
"Novel s tim u lu s " 206.0 208.8 0 .15 24 ns

"V erbal demand"Vs 
" F a m il ia r  s tim u lu s" 206.0 189.0 0.91 24 n s

T able 2C: Comparison o f  r e l a t i v e  m agn itudes o f  h e a r t  r a t e  re sp o n se s
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Source d f SS MS P P

O rder 4 15551.01 5837.75 0.51 n s

C o n d itio n s 6 17501.51 2916.92 0 .6 8 ns

S u b je c ts 4 495927.58 123981.89 27.99 0 .1 #

O rder x  s u b je c ts 16 119758.88 7484.95
C o n d itio n s  x 

s u b je c t s 24 102289.46 4262.06

O rder x 
c o n d it io n s 24 106276.03 4428.17

O rder x
c o n d i t io n s  x 
s u b je c t s 96 406899.28 4258.55

T o ta l 174 1264003.75

T ab le  2D; A n a ly s is  o f  v a r ia n c e  f o r  c a rd ia c  re sp o n se s  (P-V) 
to  e x p e rim en ta l c o n d it io n s
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During the course of the present study it was noted that the 
autistic subjects displayed minimal overt behavioural signs of interest, 
surprise, recognition, or other signs of responding. They typically 

fitted a common clinical description of indifference, aloofness, and 
behavioural unresponsivity to many environmental events. However, the 
autonomic data suggested that quite clearly such inferences from behav
ioural descriptions may be misleading. Whilst autistic children may 
have failed to develop or leam the social conventions of verbal, facial, 
and behavioural expression, autonomic responses are essentially involunt

ary and therefore potentially most enlightening with these children.
The cardiac response to conditions of both social reward and 

social punishment suggest that autistic children have not totally failed 
to learn secondary reinforcement, for they induced significant autonomic 
responses. If traditional secondary rewards are not 'meaningless* or 
neutral stimuli for the autistic child, it is suggested that their in
effectiveness in terms of behavioural control may be a function of the 
inappropriateness, rather than the absence, of values that they have 
acquired for autistic children. The results of the present study suggest 
that this is indeed the more plausible explanation of secondary 
reinforcement control in these children.

Statistical analysis of the relative magnitude of the cardiac 
responses failed to differentiate between the seven experimental 
conditions under study. There appear to be three possibilities result

ing from this negative finding. First, it is possible that the
conditions did in fact produce differing autonomic responses, but the
response index selected (the P-V difference) did not reflect these diff

erences. Thus for example, the responses may not have differed in 
absolute magnitude but may have differed in their time course and their
shape. Inspection of randomly selected IBI plots for the conditions
did not however suggest that responses to some conditions were consist-
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ently monophasic whilst others were biphasic. In fact the sample 
selected suggested that all conditions tended to yield a biphasic 
response over time.

A second hypothesis that may be considered is that indeed the 
conditions did not produce differential responses, and that autistic 
children responded throughout in a uniform manner, perhaps responding 
to stimulation per se rather than responding differentially to the 
precise nature of the stimuli used in this study.

A final consideration is that wide individual differences 
appeared in the response magnitude to the experimental conditions, and 
in the light of the small subject sample under study, such individual 
differences may have effectively 'masked* underlying differential 
responding.

It is unfortunately not possible to accept or reject 
conclusively any of these three hypotheses. The inspection of a 
sample of IBI plots makes the first an unlikely possibility, and it may 
also be noted that for all but one subject the response data showed two 
clear differential trends: subjects displayed a larger cardiac response
to novel stimuli compared with familiar stimuli, and larger mean res
ponses to 'social* stimuli in contrast to non-social conditions.

If the autistic child is subject to transient excitatory and 

inhibitory physiological states, resulting in a clinical state of 
perceptual inconstancy, certain predictions may be made with regard to 
the heart rate response to the experimental conditions utilised in this 
study. During inhibitory states many environmental stimuli will fail 
to impinge upon the autistic child, and therefore during excitatory 
periods the child may fail to recognise stimuli that appeared during 

inhibitory states. The perceptual inconstancy model thus predicts that 
there will not be consistently larger heart rate responses to novel 
stimuli than to familiar stimuli, for the autistic child will have



177.

difficulty in recognising those features in the environment that are 
familiar# There will be difficulties in associating events that are 
temporally related, and recognition failures will also impede the 
process of secondary reinforcement control. Social rewards, which 
become reinforcing through temporal association with primary rewards, 

will therefore have little value for the autistic child, and will 
produce smaller heart rate responses than primary rewards. The 
perceptual inconstancy model does not predict that social stimuli will 
produce larger heart rate responses than non-social stimuli.

Similar predictions concerning the heart rate responses to the stimuli 
used in this study may be made from an under-arousal model of child
hood autism.

In contrast to predictions from these models an over-arousal 
hypothesis states that autistic children are extremely sensitive to 
stimulation levels since they increase arousal levels beyond an 
acceptable threshold. Social stimuli appear to be especially potent 
stimuli f>r autistic children (Hutt and Vaizey, I 966) ,  and this may be 
predicted to result in larger heart rate responses to social stimuli 
and social reward. Novel stimuli may similarly be predicted to have 
high arousal value and thus produce heart rate responses larger than 
that of familiar stimuli. The data from the present study is therefore 

most consistent with an over-arousal model of childhood autism when 
considering current physiological hypotheses.

It may be stated in conclusion therefore, that whilst 

statistically significant differential responses to the experimental 
conditions were not found, some interesting trends and significant 
absolute responses to the conditions were found. These trends were 

most consistent with an over-arousal model of childhood autism.
Further research using autonomic indeces may yield other important data 

on the responsivity of the autistic child to his environment.



CHAPTER FIVE;
BINARY SEQ,TJENCE LEARNING WITH NORMAL AND AUTISTIC CHILDREN
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I n t r o d u c t io n

A number o f  i n t e r e s t i n g  s tu d ie s  have y ie ld e d  d a ta  t h a t  

su p p o rt a  model o f  ch ild h o o d  a u tism  a s  a  d is o r d e r  o f  c o g n i t iv e  fu n c t io n 

in g  ( F r i t h ,  1968 ; H erm elin , 1972; H erm elin  and F r i t h ,  1971 ). D e f ic i t s  

in  th e  in fo rm a tio n  p ro c e s s in g  o f  th e  se n so ry  in p u t a r e  c o n s is te n t  w ith  

s e v e ra l  o f  th e  c h a r a c t e r i s t i c  b e h a v io u rs  o f  th e  a u t i s t i c  c h i ld ,  in c lu d in g  

s te re o ty p e d  m annerism s, r e s i s t a n c e  to  en v iro n m en ta l change , and th e  f a i l 

u re  to  a c q u ire  s o c ia l  and l i n g u i s t i c  s k i l l s .  Both s te r e o ty p y  and a  

r e s i s t a n c e  to  change may be seen  a s  a t te m p ts  by th e  a u t i s t i c  c h i ld  to  

im pose i n t e r n a l l y  g e n e ra te d  r u le s  upon th e  en v iro n m en t, a  mechanism f o r  

'm aking  s e n s e ' o f  a  w orld  i n  w hich th e  'n o rm a l ' en v iro n m en ta l s t im u l i  

h o ld  no m eaning f o r  th e  a u t i s t i c  c h i ld .  F a i lu r e s  to  d ev e lo p  l i n g u i s t i c  

and s o c ia l  s k i l l s  a re  seen  a s  a  r e s u l t  o f  th e  i n a b i l i t y  to  e x t r a c t  

e x p l i c i t  r u l e s  from th e  en v iro n m en t, and to  g e n e r a l i s e  and u se  th e s e  

r u le s  i n  a  f l e x i b l e  fa s h io n  ( F r i t h ,  1972).

On th e  b a s i s  o f  e r r o r s  made d u r in g  th e  l e a r n in g  o f  b in a ry  

seq u en ce s . F r i t h  ( I 968 , 1970a, 1970b) cla im ed  th a t  a u t i s t i c  c h i ld r e n  may 

be c h a r a c te r i s e d  by an i n a b i l i t y  to  " f e a tu r e  e x t r a c t "  from p a t te r n e d  i n 

p u t ( i . e . ,  a  f a i l u r e  to  r e f l e c t  th e  dom inant f e a tu r e s  o f  th e  p re s e n te d  

p a t t e r n  i n  th e  e r r o r s  m ade). She a ls o  su g g e s te d  t h a t  th e y  have a  

c o n s is te n t  ten d en cy  to  u t i l i s e  t h e i r  own in p u t- in d e p e n d e n t,  i n t e r n a l  

' r u l e s '  ( a  mechanism o f  " p a t t e r n  im p o s i t io n " ) .  I t  i s  su g g e s te d  t h a t  

t h i s  b e h a v io u r  i s  in d ep en d en t o f  m o d a li ty ,  and i s  th e r e f o r e  a  f u n c t io n  

o f  a  b road  c o g n i t iv e  d e f e c t .

Most o f  th e  e r r o r s  made by a u t i s t i c  c h i ld r e n  w h i ls t  le a r n in g  

b in a ry  se q u e n c e s , were due to  th e  im p o s i tio n  o f  s im p le  p e r s e v e r a t io n  o r  

a l t e r n a t i o n  s t r i n g s ,  in d e p en d en t o f  th e  g iv e n  p a t t e r n s .  When sp o n tan 

eous sequence p ro d u c tio n  was s tu d ie d ,  i t  was found th a t  s im i la r  im pos

i t i o n  te n d e n c ie s  w ere d is p la y e d  by norm al c h i ld r e n  a s  w e ll a s  a u t i s t i c  

c h i ld r e n ,  a lth o u g h  th e  " p a t t e r n  im p o s itio n "  te n d ed  to  be more r i g i d  

w ith  a u t i s t i c  s u b je c t s .  I t  was concluded  t h a t  a u t i s t i c  c h i ld r e n  a re
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i n s e n s i t i v e  to  d i f f e r e n c e s  in  th e  s t r u c t u r e s  p r e s e n te d ,  and te n d  to  im pose 

t h e i r  own s te re o ty p e d  p a t t e r n s  w h i ls t  norm al c h i ld r e n  o n ly  do so i n  th e  

ab sence  o f  s t r u c tu r e d  se n so ry  in p u t ( F r i t h ,  I 968 , 1970a, 1970b; H erm elin  

and F r i t h ,  1971 ).

T h is  r e s e a r c h  h as  been  rev iew ed  a t  an e a r l i e r  p o in t  ( c h a p te r  1, 

p p . 81-87)where i t  was a ls o  n o te d  t h a t  th e  c o g n i t iv e  d y s fu n c tio n  model 

does have c e r t a in  l i m i t a t i o n s .  I f  th e  a u t i s t i c  c h i ld  does in d e ed  t r e a t  

th e  w orld  a s  i f  i t  w ere an environm ent c o n s is t in g  o f  random u n s tru c tu re d  

s t im u l i ,  th e re b y  im posing  s te re o ty p e d  p a t t e r n s  upon i t  and f a i l i n g  to  

" e x t r a c t"  s a l i e n t  f e a tu r e s  from  i t ,  i t  does n o t l o g i c a l l y  fo llo w  th a t  th e  

a u t i s t i c  c h i ld  w i l l  d is p la y  b iz a r r e  a tta c h m e n ts  o r  av o id an ce  o f  eye 

c o n ta c t  and s o c ia l  s t im u l i  ( e . g . ,  H u tt and V a izey , I 966) .  A c o g n i t iv e  

d e f e c t  th e o ry  i s  n o t c o n s is te n t  w ith  f in d in g s  o f  s t r o n g  n e g a t i v i s t i c  

b e h a v io u r  and th e  im p o rtan ce  o f  m o t iv a t io n a l  v a r i a b le s  on th e  perfo rm ance 

o f  a u t i s t i c  c h i ld r e n  on e x p e rim e n ta l le a r n in g  ta s k s  ( Cowan, H o d d in o tt and 

W rig h t, 1965 ; W a llac e , 19 7 5 ). Perform ance on s t r u c tu r e d  le a r n in g  ta s k s  

a t  l e s s  th a n  chance l e v e l ,  and re sp o n se  p a t t e r n s  dependen t upon th e  p r e c i s e  

n a tu re  o f  th e  s tim u lu s  m a te r ia ls  u s e d , a re  n o t f in d in g s  t h a t  a r e  p r e d i c t 

a b le  from  a  d e f ic ie n c y  i n  c o g n i t iv e  fu n c t io n in g .

N e v e r th e le s s ,  a u t i s t i c  c h i ld r e n  c l e a r l y  d is p la y  m arked 

p e rc e p tu a l  d i f f i c u l t i e s  (H erm elin  and O 'C onnor, 1 9 7 0 ), la n g u ag e  r e t a r d 

a t io n  and d ev ian ce  (B a r ta k , R u t te r  and Cox, 1 9 7 5 ), and pronounced 

problem s o f  le a r n in g  (Lovaas and Schreibm an, 1971; S tevens-L ong  and 

L ovaas, 1 9 7 4 ). W hether th e s e  a r e  a  fu n c t io n  o f  a  b ro ad  a b n o rm a lity  i n  

c o g n i t iv e  fu n c t io n in g  o r  a re  seen  a s  s p e c i f i c  l e a r n in g  d i f f i c u l t i e s  

(p e rh ap s  t h i s  d i s t i n c t i o n  i s  one o f  te rm in o lo g y  r a t h e r  th a n  se m a n tic s  o r  

c o n c e p t) ,  e x p e r im e n ta l in v e s t ig a t io n  o f  th e  c h a r a c t e r i s t i c  b e h a v io u r  o f  

a u t i s t i c  c h i ld r e n  on perform ance ta s k s  i s  a  h ig h ly  r e le v a n t  and 

im p o rta n t a r e a  f o r  s tu d y . Both Bryson (1970) and K o v a ttan a  

and Kraem er (1974) p la c e  p a r t i c u l a r  em phasis on how th e  m ost 

e f f e c t i v e  m ethods o f  tr e a tm e n t and e d u c a tio n
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can only be designed when we fully understand the ability of autistic 
children to process incoming stimuli, and have identified patterns of 
cognitive, perceptual, and linguistic dysfunction. The present study 
attempted further investigation of the proposed cognitive defects.

Pattern perception is a process directly related to almost 
all cognitive activity, since reducing the size of the sensory input by 

coding techniques is the only way of perceiving such large inputs.
Binary sequences have the advantage of being abstract, yet unambiguous 
patterns, and are therefore suitable for use in the study of cognitive 
behaviour. An analysis of the errors made during binary sequence 
learning was conducted, as used by Frith, but in addition a number of 
other features were also studied.

F r i t h  ( 1968 , 1970b ) concluded  from  h e r  d a ta  c o l le c te d  on th e  

e r r o r s  made by a u t i s t i c  and norm al c h i ld r e n  d u r in g  c o lo u r  sequence 

le a r n in g ,  t h a t  th e  f a i l u r e  to  f e a tu r e  e x t r a c t  and th e  im p o s i t io n  o f  

p a t t e r n s  d is p la y e d  by a u t i s t i c  c h i ld r e n ,  i s  r e p r e s e n ta t iv e  o f  o th e r  in 

fo rm a tio n  p ro c e s s in g  in  th e  v i s u a l  m o d a lity . W h ils t t h i s  may be s o , i t  

seems im p o rta n t to  be c a u t io u s  i n  e x t r a p o la t in g  from b e h a v io u r  on one 

v i s u a l  d im ension  and one ty p e  o f  le a r n in g  t a s k ,  to  a s s e r t io n s  c o n ce rn in g  

a  g e n e r a l is e d  d e fe c t  in  th e  m o d a li ty .  I t  may be t h a t  th e  f a i l u r e  to  

f e a tu r e  e x t r a c t  and th e  d is p la y  o f  p a t t e r n  im p o s i tio n  te n d e n c ie s  i s  

r e l a t e d  to  th e  n a tu re  o f  th e  s tim u lu s  m a te r ia ls  u s e d . There i s  ev id en ce  

t h a t  d i f f e r e n t  perfo rm ance r e s u l t s  from  th e  u se  o f  d i f f e r i n g  s tim u lu s  

m a te r ia ls  on c e r t a in  d is c r im in a t io n  ta s k s  ( e . g . ,  Cowan, H o d d in o tt and 

W rig h t, 1965 ; S e r a f ic a ,  1971; M o rriso n , M i l l e r  and M e jia , 1971). In  

th e  p r e s e n t  s tu d y , a  co m p ara tiv e  a n a ly s i s  was conducted  u s in g  norm al 

and a u t i s t i c  c h i ld r e n  on b in a ry  c o lo u r  sequence le a r n in g  and a l s o  shape 

sequence l e a r n in g .  A c e n t r a l  c o g n i t iv e  d e f e c t  model p r e d ic t s  t h a t  

s im i la r  e r r o r  ty p e s  w i l l  be found i n  perfo rm ance on th e s e  two d im en s io n s , 

f o r  i t  im p l ic a te s  n o t s im p ly  an o v e r a l l  a b n o rm a lity  i n  s t r u c t u r e  o f
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se n so ry  c h a n n e ls , h u t r a t h e r  th e  a v a i l a b i l i t y  o f  codes f o r  o rg a n is a t io n  

o f  th e  se n so ry  in p u t ,  w hich i s  in d e p en d en t o f  th e  m o d a lity  i n  w hich th e  

s t im u l i  a re  p re s e n te d  (H erm elin , 1972). The b in a ry  sequences used  in  

th e  c u r re n t  s tu d y  c o n ta in e d  4 u n i t s ,  and each  sequence c o n s is te d  o f  3 

u n i t s  o f  one c o lo u r/s h a p e  ( l a b e l l e d  O 's )  and one u n i t  o f  a n o th e r  

( l a b e l l e d  1 ) .  Thus sequence 0100 m ight c o n s is t  o f  th e  p a t t e r n  

r e d ( o ) - b l u e ( l ) - r e d ( o ) - r e d ( o ) ,  o r  sq u a re  ( o ) - c i r c l e ( l ) - s q u a r e ( o ) - s q u a r e ( o ) .  

The s u b je c t  had no way o f  knowing w hich c o lo u r/s h a p e  i n  th e  sequence 

w ould co rresp o n d  to  "1" o r  w hich to  " 0 " , u n t i l  th e  f i r s t  sequence u n i t  

was p la c e d  i n  f r o n t  o f  him .

The p re s e n t  s tu d y  a l s o  c o n s id e re d  th e  p o s s i b i l i t y  t h a t  th e s e  

b in a ry  sequence le a r n in g  ta s k s  p roduce e r r o r  d a ta  t h a t  may be c l a s s i f i e d  

i n t o  ty p e s  o th e r  th a n  th o s e  s im ply  r e l a t e d  to  th e  m ain tenance  o f  th e  

dom inant f e a tu r e  o f  th e  p a t t e r n  and th e  im p o s i tio n  o f  i n t e r n a l  " r u le s " .  

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

n o t u n e q u iv o c a l.  I t  i s  assumed by F r i t h  t h a t  th e  dom inant f e a tu r e  o f  

p a t t e r n s  0100 and 0010 i s  " a l t e r n a t i o n " ,  and o f  p a t t e r n s  1000 and 0001 

" p e r s e v e r a t io n " .  I t  may be how ever, t h a t  s u b je c t s  r e c a l l  such  sequences 

c o r r e c t ly  by f i r s t  le a r n in g  th e  c o r r e c t  r a t i o  o f  th e  e lem en ts  in  i t ,  and 

th e n  th e  p o s i t i o n  o f  th e  e lem ent t h a t  c h a r a c te r i s e s  each  sequence ( th e  

s in g le  c o lo u r , l a b e l l e d  "1" i n  th e  above p a t t e r n  ex am p les).

T h e re fo re  i t  i s  su g g e s te d  t h a t  s u b je c t s  may make e r r o r s  on 

th e  b a s i s  o f  e r r o r s  i n  p o s i t io n in g  and a l s o  e r r o r s  i n  th e  r a t i o  o f  th e  

component e le m e n ts . F or exam ple, i f  a  s u b je c t  p roduces a  sequence 

0001 w h i ls t  a t te m p tin g  to  l e a m  th e  sequence 0010, F r i t h  co n c lu d es  t h a t  

such  an e r r o r  i s  due to  th e  a p p l ic a t io n  o f  a  p e r s e v e r a t io n  r u l e ,  

w hereas th e  dom inant f e a tu r e  o f  th e  p a t t e r n  i s  a l t e r n a t i o n .  I t  i s  

concluded  t h a t  th e  s u b je c t  h as  im posed h i s  own 'r u le *  upon th e  seq u en ce . 

Thus he i s  s a id  to  have f a i l e d  to  f e a tu r e  e x t r a c t .  I f  how ever, one 

c l a s s i f i e s  e r r o r s  a c c o rd in g  to  w h eth er th e y  m a in ta in  th e  c o r r e c t  r a t i o
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o f  th e  two components o f  th e  sequences (and  a re  th e r e f o r e  e r r o r s  o f  

p o s i t i o n ) , o r  w hether th e y  f a i l  to  d is p la y  th e  c o r r e c t  r a t i o  (and  a re  

th e r e f o r e  e r r o r s  o f  o m ission  o r  com m ission o f  one o f  th e  sequence 

e le m e n ts ) ,  th e n  in f e r e n c e s  made on th e  b a s i s  o f  e r r o r s  p roduced  a r e  

somewhat d i f f e r e n t .

W ith r e f e r e n c e  to  th e  exam ple c i t e d  e a r l i e r ,  th e  e r r o r  0001 

( i n  re sp o n se  to  th e  p a t t e r n  001O) may be seen  a s  an i l l u s t r a t i o n  o f  a  

p o s i t i o n  e r r o r .  The s u b je c t  has how ever r e c a l l e d  th e  c o r r e c t  r a t i o  o f  

th e  e lem en ts  in  th e  sequence ( i . e . ,  th r e e  e lem en ts  o f  one c o lo u r ,  and 

one o f  th e  o t h e r ) , b u t h as  made an e r r o r  i n  th e  r e l a t i v e  p o s i t io n in g  

o f  them . I t  may be su g g es ted  a t  t h i s  p o in t  t h a t  i n  f a c t  such  a  

re sp o n se  sequence does r e f l e c t  th e  dom inant f e a tu r e  o f  th e  p a t t e r n ,  f o r  

th e  l a t t e r  c o n s is ts  o f  th e  f e a tu r e  o r  'r u le *  " th r e e  o f  one c o lo u r ,  one 

o f  a n o th e r" .

S im ila r  d is c re p a n c ie s  e x i s t  betw een in f e r e n c e s  c o n ce rn in g  

f e a tu r e  e x t r a c t io n  and p a t t e r n  im p o s i t io n  when a n a ly s in g  o th e r  e r r o r s  

com m itted by s u b je c t s  in  te rm s o f  p e r s e v e r a t io n  and a l t e r n a t i o n  r u l e s ,  

o r  i n  te rm s o f  r a t i o  and p o s i t i o n  r u le  l e a r n in g .  Thus i n  th e  p r e s e n t  

s tu d y , i n  a d d i t io n  to  a n a ly s in g  e r r o r  d a ta  a c c o rd in g  to  F r i t h 's  concep t 

o f  f e a tu r e  e x t r a c t io n  and p a t t e r n  im p o s i t io n ,  e r r o r  d a ta  was a l s o  c l a s s 

i f i e d  i n t o  ' r a t i o  e r r o r s ' and 'p o s i t i o n  e r r o r s ' .

A f i n a l  c o n s id e ra t io n  in  th e  p r e s e n t  s tu d y  concerned  experim 

e n ta l  c o n t ro l  d e s ig n ed  to  e l im in a te  th e  p o s s i b i l i t y  o f  le a r n in g  th ro u g h  

s h o r t- te rm  v i s u a l  memory. T h is  i s  most im p o rta n t when in v e s t ig a t in g  

c o g n i t iv e  b e h a v io u r  i n  c o n t r a s t  to  p e r c e p t io n .  F r i t h  (1968, 1970b) 

en su red  t h a t  th e  p a t t e r n  l e a r n in g  ta s k s  i n  h e r  s tu d ie s  w ere n o t 

dependen t on immediate v is u a l  m a tch in g , by c o v e rin g  th e  com pleted  

p a t t e r n  a t  th e  end o f  each  t r i a l  so t h a t  d i r e c t  copy ing  was im p o s s ib le .  

However, she k e p t c o n s ta n t th e  two c o lo u rs  u sed  th ro u g h o u t th e  le a r n in g
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t r i a l s  a d m in is te re d  f o r  each  p a t t e r n .  The o rd e r  o f  th e  two c o lo u rs  was 

re v e r s e d  o n ly  i n  s u c c e s s iv e  p a t t e r n s ,  and not i n  th e  t r i a l s  w ith in  any 

one p a t t e r n .  I t  i s  th e r e f o r e  c o n c e iv a b le  t h a t  s u b je c t s  were a b le  to  

u t i l i s e  v i s u a l  s h o r t- te rm  memory to  p roduce c o r r e c t  s e q u e n c e s . The 

e x p e rim e n ta l t a s k  may th e r e f o r e  have been  one in v o lv in g  d e lay ed  v i s u a l  

s e q u e n c in g . W h ils t t h i s  y ie ld s  more in fo rm a tio n  on s p e c i f i c  p e rc e p tu a l  

perfo rm ance r a t h e r  th a n  b ro ad  c o g n i t iv e  fu n c t io n s ,  th e  s i t u a t i o n  i s  

f u r t h e r  co m p lica ted  by o u r know ledge o f  s p e c i f i c  p e rc e p tu a l  d e f ic ie n c i e s  

i n  a u t i s t i c  c h i ld r e n .  Bryson (19?0) conducted  a  s tu d y  w ith  a u t i s t i c  

c h i ld r e n  t h a t  in v o lv e d  v i s u a l - v i s u a l  and a u d i to r y - v is u a l  m a tch ing  and 

seq u en c in g  t a s k s ,  u n d er c o n d it io n s  o f  s im u lta n e o u s , s u c c e s s iv e ,  and 

d e lay ed  p r e s e n ta t io n .  She concluded  th a t  a u t i s t i c  c h i ld r e n  d is p la y  

se v e re  c ro ss-m o d al cod ing  d e f i c i t s ,  b u t a l s o  p a r t i c u l a r  d e f ic ie n c i e s  in  

s h o r t- te rm  v is u a l  memory. She rem arked th a t  f o r  th e s e  c h i ld r e n ,  th e  

s i t u a t i o n  may be q u i te  l i t e r a l l y  "o u t o f  s i g h t ,  ou t o f  m ind". T h is 

im p lie s  t h a t  any v i s u a l  m atch ing  o r  seq u en c in g  ta s k s  in v o lv in g  d e lay ed  

p r e s e n ta t io n  may be e s p e c i a l l y  d i f f i c u l t  f o r  a u t i s t i c  c h i ld r e n .

W h ils t i t  i s  n o te d  th a t  no o v e r a l l  perfo rm ance d i f f e r e n c e s  

( in  te rm s o f  p e rc e n ta g e  o f  c o r r e c t  re s p o n s e s )  e x is te d  betw een a u t i s t i c  

and norm al c h i ld r e n  i n  th e  p a t t e r n  le a r n in g  ta s k s  r e p o r te d  by F r i t h ,  i t  

i s  su g g e s te d  t h a t  th e  m ethodology u sed  makes e x a c t d e f i n i t i o n  o f  th e  

ta s k  p re s e n te d  to  s u b je c t s  r a t h e r  p ro b le m a t ic a l .  S p e c i f i c a l l y ,  i t  i s  

su g g e s te d  th a t  th e  b in a ry  sequence le a r n in g  ta s k s  (a s  p re s e n te d  to  

s u b je c t s  by F r i t h ) ,  w ere d e lay ed  v i s u a l  seq u en c in g  t a s k s ,  dependent 

upon v i s u a l  s h o r t- te rm  memory and th e r e f o r e  p e r c e p tu a l  a b i l i t i e s  r a t h e r  

th a n ,  o r  i n  a d d i t io n  t o ,  c e n t r a l  c o g n i t iv e  f u n c t io n in g .  For a u t i s t i c  

c h i ld r e n ,  who ap p ea r to  have marked d e f ic ie n c i e s  i n  v i s u a l  s h o r t- te rm  

memory (B ryson , 1970), th e  ta s k s  may a l s o  have been  e s p e c i a l l y  p e n a l is in g ,  

In  t h i s  c o n te x t i n t e r p r e t a t i o n  o f  d i f f e r e n t i a l  perfo rm ance betw een
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autistic and normal children in terms of direct cognitive defects, 
may therefore be of questionable validity.

In the present study, short-term visual memory effects were 
properly controlled through the use of several pairs of colours in the 
trials within each pattern. This enforced learning of the dominant 
feature or mile of each pattern for successful performance, and was 

therefore more likely to be a cognitive task.

Method

a )  S u b je c ts

E ig h t a u t i s t i c  c h i ld r e n  to o k  p a r t  i n  t h i s  s tu d y , to g e th e r  w ith  

e ig h t  c o n t ro l  norm al c h i ld r e n  s e le c te d  from  a  sam ple o f  c h i ld r e n  a t te n d in g  

a  lo c a l  in f a n t  s c h o o l. The a u t i s t i c  c h i ld r e n  f i t t e d  th e  c r i t e r i a  

d e s c r ib e d  in  c h a p te r  5 ( p ,112- 115)d is p la y in g  se v e re  d i f f i c u l t i e s  i n  s o c ia l  

r e l a t i o n s h ip s  and com m unication, o b s e s s io n a l  o r  r i t u a l i s t i c  b e h a v io u r , 

and p ro fo u n d  r e t a r d a t i o n  and a b n o rm a li t ie s  o f  la n g u a g e . F iv e  o f  th e  

a u t i s t i c  c h i ld r e n  d id  d is p la y  l im i te d  v e rb a l  a b i l i t y .  The EPVT (E n g lish  

P ic tu r e  V ocabu lary  T e s t)  was a d m in is te re d  to  b o th  g ro u p s , and was 

s e le c te d  f o r  i t s  s u i t a b i l i t y  o f  a d m in is t r a t io n  f o r  a u t i s t i c  c h i ld r e n  

(who have s h o r t  a t t e n t i o n  spans and a re  n o n -v e rb a l i n  many c a s e s ) .  The 

mean c h ro n o lo g ic a l age o f  th e  a u t i s t i c  c h i ld r e n  was 6 ,8  y e a r s  (ra n g e  

5*6 -  1 1 ,1 0 ) , w ith  a  mean m en ta l age e q u iv a le n t  s c o re  on th e  EPVT o f  

5*1 y e a r s .  The norm al c h i ld r e n  had a  mean c h ro n o lo g ic a l age o f  5*4 

y e a rs  (ran g e  5*00 -  5*7) and s c o re s  y ie ld in g  a  mean m en ta l age e q u iv 

a l e n t  o f  5*7 y e a r s .  The a u t i s t i c  and c o n t ro l  group s c o re s  w ere th u s  

s im i la r  on th e  EPVT, a lth o u g h  i t  was re c o g n ise d  th a t  t h i s  was o n ly  an 

a p p ro x im a tio n  to  th e  s t r i c t  m en ta l age m a tch ing  one would conduct w ith  

o th e r  ty p e s  o f  e x p e rim e n ta l g ro u p s .
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b ) P ro ced u re

S e ss io n s  w ere a rra n g e d  in  p a i r s  such th a t  each  c h i ld  to o k  

p a r t  i n  two s e s s io n s ,  s e p a ra te d  by a t  l e a s t  one day from  each  o th e r .

The f i r s t  e x p e rim e n ta l s e s s io n  commenced w ith  an e le m e n ta ry  s o r t in g  

ta s k  to  d em o n stra te  t h a t  each  s u b je c t  was a b le  to  d is c r im in a te  betw een 

th e  fo u r  c o lo u rs  u sed  i n  th e  p a t t e r n  le a r n in g  ta s k s  ( r e d ,  b lu e ,  y e llo w , 

b row n). Each s u b je c t  was asked  to  s o r t  c o lo u re d  c o u n te rs  in t o  s e p a r 

a te  b o x e s . H aving s u c c e s s f u l ly  d is c r im in a te d  betw een th e  c o lo u r s ,  th e  

s u b je c t  was th e n  p re s e n te d  w ith  a  r e c ta n g u la r  t r a y  p a r t i t i o n e d  in t o  

12 s e c t i o n s .  He was a l s o  p re s e n te d  w ith  two p i l e s  o f  c o lo u re d  c o u n te r s ,  

and ask ed  to  p la c e  one c o u n te r  i n to  each  s e c t io n  to  make a  row o f  

tw e lv e  c o u n te r s .  The s u b je c t  was s im p ly  t o l d  t o :  "make a  p r e t t y

p a t t e r n ,  u s in g  any o f  th e  c o u n te rs  you w is h " . The two c o lo u rs  

s e le c te d  f o r  t h i s  spon taneous sequence p ro d u c tio n  w ere r o ta t e d  from  one 

s u b je c t  to  th e  n e x t ,  and b a la n c e d  f o r  a u t i s t i c  and c o n t ro l  g ro u p s .

Each s u b je c t  was th e n  p re s e n te d  w ith  a n o th e r  t r a y ,  o f  s m a lle r  

d im ensions (8"  x  1^" x -J" deep ) and p a r t i t i o n e d  in t o  4 s e c t io n s .  The 

b in a ry  p a t t e r n  le a r n in g  ta s k s  now b eg an , th e r e  b e in g  a  t o t a l  o f  fo u r  

p a t t e r n s  to  be l e a m t  w hich w ere a s  fo llo w s : 1000, 0100, 0010, 0001.

The o rd e r  o f  th e  p a t t e r n s  to  be l e a m t  was r o ta t e d  a c ro s s  s u b je c t s ,  and 

b a la n c e d  f o r  th e  e x p e rim e n ta l and c o n t ro l  g ro u p s .

The s u b je c t  was in s t r u c t e d  to  p la c e  th e  c o lo u re d  c o u n te rs  one 

by one i n  th e  t r a y ,  so a s  to  make a  row o f  4 c o u n te r s .  The e x p e rim e n te r  

a lw ays s e le c te d  th e  f i r s t  c o u n te r  to  s t a r t  each  t r i a l , and th e  s u b je c t  

s e le c te d  th e  o th e r  t h r e e .  When th e  s u b je c t  s e le c te d  an  in c o r r e c t  

c o lo u r ,  t h a t  c o u n te r  was removed and th e  s u b je c t  was t o l d  to  s e l e c t  

th e  o th e r  c o lo u r .  A ll  re sp o n se s  w ere n o te d .  F o r each  t r i a l ,  a  new 

com bination  o f  two s e t s  o f  co lo u re d  c o u n te rs  w ere u sed  ( th e  rem a in in g  

two s e t s  b e in g  removed f o r  th e  d u r a t io n  o f  th e  t r i a l ) ,  and th e r e  w ere a  

t o t a l  o f  tw e lv e  c o u n te rs  o f  each  c o lo u r .  The o rd e r  o f  th e  two c o lo u rs
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was thus rotated from trial to trial, but the rotation order was kept
constant for all subjects. Because each trial involved the use of a
new pair of colours, the experimenter always selected the first counter 
as a cue for the subject. For example, if on one trial the correct
sequence was "red, red, blue, red" and on the next trial the subject was
given red and brown counters, a knowledge of the colour of the first 
member of the sequence would be necessary to distinguish between the 
required sequence "brown, brown, red, brown" and the non-required 
"red, red, brown, red".

At the end of each trial (always consisting of four colours 
in a row), the counters were immediately removed to prevent any 
immediate visual matching on subsequent trials, and the rotation of the 
pairs of colours after each trial was considered to be a good control 
for the effects of visual short-term memory. Subjects were required 
to complete the same pattern on each trial until a total of nine con
secutive trials were completed for each pattern, or the subject had 
reached a learning criterion. This criterion consisted of three con
secutive error-free trials. Short breaks were held between patterns, 
to emphasise the end of trials with that particular pattern.

This procedure was repeated in a second session, where 
coloured counters were substituted with wooden shapes. There were 
four types of shape (triangle, square, circle, star), of a size very 
similar to that of the counters, but the shapes did not vary in colour. 

Shape discrimination tests were conducted and spontaneous sequences 
were recorded. The same four binary patterns used with the colour 
sequences were also to be leamt with the shapes. Identical methods 
were adopted to rotate paired combinations of shapes from trial to 

trial,
Experimental and control groups were each split into two 

halves, one half completing colour pattem learning before shape
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sequences and th e  o th e r  h a l f  th e  r e v e r s e  o r d e r .  T h is  p ro ced u re  

c o n t ro l le d  f o r  any o v e r a l l  in f lu e n c e  upon r e s u l t s  o f  t r a n s f e r  o f  

l e a r n in g  from  t r i a l s  u t i l i s i n g  one d im ension  to  t r i a l s  on th e  o th e r  

d im en sio n . In  a d d i t io n  to  t h i s  c o n t r o l ,  c o lo u r  and shape p a t t e m  

le a r n in g  s e s s io n s  w ere s e p a ra te d  by a t  l e a s t  24 h o u r s .

R e s u lts

a )  Perform ance and le a r n in g

An i n i t i a l  a n a ly s i s  was conducted  to  a s s e s s  th e  o v e r a l l  l e v e l

o f  perfo rm ance o f  a u t i s t i c  and norm al c h i ld r e n ,  and to  d em o n stra te

s i g n i f i c a n t  p a t t e m  le a r n in g .  A ll s u b je c t s  s e le c te d  th r e e  c o lo u r s /  

shapes p e r  t r i a l ,  and w ere th e r e f o r e  c a p a b le  o f  m aking a  maximum o f  27

e r r o r s  p e r  p a t t e m  and a  t o t a l  o f  216 e r r o r s  on a l l  shape and c o lo u r

p a t t e r n s .  The t o t a l  number o f  a c tu a l  e r r o r s  made was ex p re sse d  a s  a  

f u n c t io n  o f  th e  t o t a l  number o f  p o s s ib le  e r r o r s ,  and t h i s  d em o n stra ted  

t h a t  a u t i s t i c  c h i ld r e n  made 78^ c o r r e c t  re sp o n se s  o v e r a l l  p a t te r n s  

and norm al c h i ld r e n  86^ .

To a s s e s s  w hether s i g n i f i c a n t  p a t t e m  le a r n in g  o c c u rre d , 

mean e r r o r  s c o re s  i n  th e  f i r s t  th r e e  t r i a l s  o f  each  p a t t e m  w ere com

p a re d  w ith  s c o re s  on th e  l a s t  th r e e  t r i a l s  o f  each  p a t t e m .  The means 

o f  th e s e  s c o re s  a x e  shown i n  T ab le  5A. A Groups x P a t t e r n s  x  

D im ensions x  L ea rn in g  a n a ly s i s  o f  v a r ia n c e  was conducted  (T ab le  3®)» 

and t h i s  confirm ed  t h a t  b o th  g roups d em o n stra ted  h ig h ly  s i g n i f i c a n t  

l e a r n in g  o v e r t r i a l s  (P=240.17> df= 1 ,1 4 ; s i g .  0 .1 ^  l e v e l ) .  I n  a l l  

p a t t e r n s ,  e r r o r s  d e c re a se d  m arked ly  i n  th e  l a t e r  t r i a l s .  However, 

a u t i s t i c  and norm al c h i ld r e n  d i f f e r e d  i n  th e  mean number o f  e r r o r s  

p ro d u ced . D e sp ite  th e  i n i t i a l  m a tch in g  o f  e x p e rim e n ta l and c o n t ro l  

g roups on th e  EPVT, norm al c h i ld r e n  p roduced  s i g n i f i c a n t l y  few er 

e r r o r s  (P = 5 .6 l;  d f= 1 ,1 4 ; s i g .  5^ l e v e l ) .  F o r su b seq u en t a n a ly se s  

o f  e r r o r  * ty p e  *, i t  was th e r e f o r e  c o n s id e re d  n e c e s s a ry  to  c o n t r a s t
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Table 3A; Errors in first 5 and last 5 trials in each pattem 
(colour and shape patterns)

(max. errors = 3 per trial)

Pattems 1000 0100 0010 0001
Trials

1-3 7-9  1-3 7 -9  1-3 7 -9  1-3 7-9

Autistics
X 3 .5  1.1 3 .4  1 .6  3 .9  1 .3  2 .8  0 .5

Normals
X 3 .3  0 .4  3 .6  0 .6  2 .6  0 .0  1 .9  0 .0
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TABLE 5B; L e a rn in g  S co res A n a ly s is  o f  V arian ce

Source d f  SS MS P i

Groups 1 32 .55 32.55 5.61 3^

SWG 14 8 0 .74 5 .77

P a t t e m s 3 35.92 11.97 4.13 2i9^

Groups X P a t t e m s 3 8 .5 4 2 .85 0 .9 8 ns

Ŝ /fG X P a t t e m s 42 121.85 2.90

Dim ensions 1 0 .47 0 .4 7 0 .5 0 ns

Groups X D im ensions 1 0 .1 9 0 .19 0 .12 ns

SWG X D im ensions 14 22.02 1.57

P a t t e m s  x D im ensions 3 2 .29 0 .7 6 0 .4 9 ns

Groups X P a t t e m s  x 
D im ensions 3 0 .45 0 .1 5 0 .10 ns

L ea rn in g 1 377.82 577.82 240.17 0 .1 #

Groups X L ea rn in g 1 1.41 1.41 0 .90 ns

P a t te r n s  x  L e a rn in g 3 3 .6 4 1.21 0.77 ns

D im ensions x L e a m in g 1 2 .4 4 2 .44 1.55 ns

Groups X P a t t e m s  x 
L ea rn in g 3 5 .5 4 1.85 1.17 ns

P a t t e m s  x D im ensions x 
L e a m in g 3 5.51 1 .84 1.17 ns

Groups X D im ensions x 
L e a m in g 1 0 .8 8 0 .8 8 0 .56 ns

Groups X P a t t e m s  x
D im ensions x  L e a m in g 3 6.32 2.11 1.54 ns

T o ta l 255 928.15
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autistic and nomal children on percentage scores (as a function of 
total errors made by the group) rather than on absolute error scores.

There were no significant differences in the total error 
scores on the two dimensions of shape and colour, and leaming did not 
differ significantly between shape and colour patterns. The Patterns 

term was significant however (F=4 «1 5î df=3 ,4 2; sig. 2-J# level),
A posteriori comparisons were made using Scheffe contrast analyses.
This is a conservative test, and is more rigorous than other multiple 
comparison methods with regard to Type 1 errors (Ferguson, I966; 
pp.296-297). The Scheffe analyses showed that both groups produced 
fewer errors on pattern 0001 than on the other pattems (F=2.88; 
sig. 5# level). The groups x pattems interaction term was insignif
icant, and thus whilst normal children produced fewer errors in total 
than autistic children, the pattems were of the same relative 
difficulties for the groups.

b) Error *type* analyses

Error *types* were first scored according to the methods 
outlined by Frith (1968, 1970b), who analysed errors made during binary 
sequence leaming in terms of errors reflecting the dominant input and 
those reflecting the imposition of patterns. She claimed that pattems 

1000 and 0001 contained the dominant feature "perseveration", and 
pattems 0100 and 0010 "alternation". She also proposed that feature 
extraction and pattem imposition tendencies could only be unequivocally 
inferred from errors made in the third and fourth positions of any trial. 
Errors occurring in the first trial of any pattern were discarded as the 
required pattem had not been seen by the subject at this point, and 

such errors may be considered to be a function of guessing or preferred 
sequences. The remaining errors were then summed and expressed as a



191.

percentage of total errors committed.

To study feature extraction, the error types shown in Table 
3C were selected. Frith proposed that these errors have the property 
of producing strict alternation or perseveration strings, and only these 
four types are sufficiently unambiguous for studying feature extraction. 
Two of these error types are seen as a result of feature extraction and 
two are not; whilst two are perseveration errors and two due to alter
nation. Table 3C shows the mean percentage of these four error types 
expressed as a percentage of total errors committed.

A Group X F e a tu re  E x t r a c t io n  x E rro r  ( a l t e r n a t i o n  o r  p e rs e v 

e r a t io n )  X D im ension a n a ly s i s  o f  v a r ia n c e  was conducted  on th e s e  d a ta  

( s e e  T ab le  3®). The groups d id  n o t d i f f e r  i n  te rm s o f  f e a tu r e  e x t r a c 

t i o n  e r r o r s ,  b u t th e  f e a tu r e  e x t r a c t io n  te rm  i t s e l f  was s i g n i f i c a n t  

(F=7.57> d f= 1 ,1 4 ; s i g .  2 ^ 0  l e v e l ) .  Both a u t i s t i c  and norm al c h i ld r e n

produced  more e r r o r s  o f  th e  ty p e  th a t  d id  n o t d is p la y  f e a tu r e  e x t r a c t i o n ,  

and t h i s  was p a r t i c u l a r l y  marked w ith  th e  norm al c h i ld r e n .  T here was a  

s i g n i f i c a n t  i n t e r a c t i o n  betw een e r r o r  ty p e  and ta s k  d im ension  (F=5*36; 

d f= 1 ,1 4 ; s i g . 5# l e v e l ) .  W ith shape p a t t e m s  th e r e  w ere s i g n i f i c a n t l y  

more e r r o r s  r e s u l t i n g  in  a l t e r n a t i o n  s t r i n g s  i n  c o n t r a s t  to  p e r s e v e ra 

t i o n  s t r i n g s .  W ith c o lo u r  p a t t e m s  t h i s  d i f f e r e n c e  d id  n o t e x i s t  

(F ig u re  3 / i ) .

To s tu d y  p a t t e m  im p o s i tio n  p r o c e s s e s ,  th e  fo u r  e r r o r  ty p e s  

shown i n  T ab le  3E w ere s e le c te d ,  a s  F r i t h  c o n s id e rs  t h a t  th e y  a re  th e  

o n ly  ones s u f f i c i e n t l y  unambiguous and n o t o v e r la p p in g  w ith  f e a tu r e  

e x t r a c t io n  e r r o r s .  Two o f  th e s e  e r r o r s  d is p la y  p a t t e m  im p o s i t io n  and 

two do n o t .  A Groups x P a t t e m  Im p o s it io n  x  E r ro r  x  D im ension a n a ly s i s  

o f  v a r ia n c e  was conducted  on t h i s  e r r o r  d a ta  ( s e e  T ab le  3^’) .  The 

p a t t e m  im p o s i tio n  te rm  was s i g n i f i c a n t  (F=12.57> df=1,14> s i g .  1#

l e v e l )  and t h i s  d em o n stra ted  t h a t ,  f o r  b o th  g ro u p s , th e r e  was a  h ig h e r  

p e rc e n ta g e  o f  e r r o r s  t h a t  r e s u l t e d  from  p a t t e m  im p o s i tio n  th a n  from



192.

T ab le  5C: F e a tu re  E x tra c tio n }  Means o f  E r ro r  p e rc e n ta g e s

P a t t e m ; 0001 0100 0010 1000

R esponse:
( e r r o r )

0000 0101 000- 101-

E r ro r  due t o : P e rs e v . A l te m . P e rse v . A l te m .

Dominant F e a tu re  
o f  P a t t e r n P e rse v . A l te m . A l te m . P e rs e v .

F e a tu re  E x tra c t io n + + - -

A u t i s t i c  C h ild re n 16 .67# 17 .26# 18 .04# 2 5 . 47#

Normal C h ild re n 0 .0 0 # 2 0 . 36# 15 . 63# 4 5 . 11#
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Figure ?/i: Error Types x Dimension (Both Groups)
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T ab le  3D: F e a tu re  E x tr a c t io n  A n a ly s is  o f  V a r ia n c e ;
Groups X F e a tu re  E x t r a c t io n  x E r ro r  x D im ension

194.

Source d f SS MS F P

Groups 1 26 .64 26.64 0 .02 ns

SWG 14 21742.43 1553.05

F .E . 1 4990.00 4990.00 7.57 25#

Groups X F .E . 1 1895.74 1895.74 2.88 ns

SWG X F .E . 14 9228.60 659.19

E rro r 1 6696.14 6696.14 4 .43 ns

Groups X E rro r 1 3498.66 3498.66 2.32 n s

SWG X E r ro r 14 21153.20 1510.94

F .E . X E rro r 1 508.81 508.81 0 .3 4 n s

Groups X F .E . x E r ro r 1 10.47 10.47 0.01 ns

D im ension 1 4743.38 4743.38 3 .14 n s

Groups X D im ension 1 0 .05 0 .05 0 .0 0 ns

F .E . X D im ension 1 1421.78 1421.78 0 .9 4 n s

E rro r  x  D im ension 1 8102.65 8102.65 5 .36 5#

Groups X F .E . x Dim ension 1 115.52 115.52 0 .0 8 n s

F .E . X E rro r  x  D im ension 1 1243.76 1243.76 0 .8 2 ns

Groups X E r ro r  x D im ension 1 10.47 10.47 0.01 n s

Groups X F .E . x  E r ro r  x 
D im ension 1 8 7 .78 87 .78 0.06 n s

T o ta l 127 150023.52
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T ab le  5E; Means o f  Four E r ro r  Types D em o n stra tin g  P a t t e m  Im p o s itio n

P a t t e r n : 1000 0010 10000 0010

Dominant f e a tu r e : P e rs e v , A l te m . P e rs e v . A l te m .

Response ( e r r o r ) 101- 000- 1001 0011

E r ro r  due t o : A l te m . P e rs e v . ? ?

P a t t e m
Im p o s itio n + + - -

A u t is t s 25 . 77# 18 .04# 15 . 87# 14 . 10#

Normals 4 5 . 11# 15 . 63# 8 . 53# 5 . 2#
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T able 5F: A n a ly s is  o f  V ariance  f o r  P a t t e m  Im p o s itio n  D a ta :
Groups X P a t t e m  Im p o s itio n  x E rro r  x D im ension

Source d f SS MS F P

Groups 1 12.58 12.38 0.01 ns

SWG 14 17457.46 1246.96

P . I . 1 7947.45 7947.45 12.57 1#

Groups X P a t t e m  
Im p o s itio n 1 1965.65 1965.65 3.11 ns

SWG X P . I . 14 8848 .9 632.06

E rro r 1 5216.02 3216.02 4.36 ns

Groups X E rro r 1 1261.28 1261.28 1.71 ns

SWG X E rro r 14 10319.43 737.10

P . I .  X E rro r 1 2354.70 2354.70 3.19 ns

Groups X P . I .  X E rro r 1 677.12 677.12 0.92 ns

D im ension 1 1504.26 1504.26 2 .04 ns

Groups X Dim ension 1 30.23 30.23 0 .04 ns

P . I .  X Dim ension 1 4481.68 4481.68 6 .08 5#

E r ro r  x  D im ension 1 5745.92 5745.92 7 .80 24#

Groups X P . I .  X 
D im ension 1 17.40 17.40 0 .02 ns

P . I .  X E rro r  x  Dim ension 1 2365.00 2365.00 3.21 ns

Groups X E rro r  x Dim ension 1 358.45 358.45 0 .49 ns

Groups X P . I .  X E r ro r  x 
D im ension 1 671.61 671.61 0.91 ns

T o ta l 127 132075.11
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e r r o r  ty p e s .  The groups x p a t t e r n  im p o s itio n  te rm  d id  n o t re a c h  

s ig n i f i c a n c e  le v e l  (F = 3 .1 1 ) , b u t i t  was th e  norm al c h i ld r e n  who 

d is p la y e d  a  h ig h e r  p e rc e n ta g e  o f  p a t t e r n  im p o s itio n  e r r o r s  in  t h e i r  

re sp o n se s  ( s e e  F ig u re  3 / i i ) .

There was a  s ig n i f i c a n t  i n t e r a c t i o n  betw een p a t t e m  im p o s i tio n  

and d im ension  (F = 6 .08 ; d f= 1 ,1 4 ; s i g .  5# l e v e l ) .  P a t t e r n  im p o s i tio n  was

d is p la y e d  more f r e q u e n t ly  w ith  p a t t e m s  on th e  shape d im ension  th a n  w ith  

c o lo u r  (F ig u re  3 / i i i ) .

E r ro r s  were a l s o  c l a s s i f i e d  i n to  th o s e  ty p e s  c o n s is t in g  o f  

e r r o r s  o f  p o s i t io n  (b u t m a in ta in in g  th e  c o r r e c t  r a t i o  o f  th e  e lem en ts  in  

th e  p a t t e r n ) ,  and th o se  e r r o r s  in  w hich th e  c o r r e c t  component r a t i o  was 

n o t p r e s e n t .  A Groups x E r ro r  ty p e  ( r a t i o  e r r o r / p o s i t i o n  e r r o r )  x 

P a t t e r n  x Dim ension a n a ly s i s  o f  v a r ia n c e  was th e n  conducted  on th e s e  

d a ta  ( s e e  T ab le  3&). Both a u t i s t i c  and norm al g roups made more ' r a t i o  

e r r o r s '  th a n  'p o s i t i o n  e r r o r s '  (F=13 . 7 3 î d f= 1 , 14 , s i g .  1# l e v e l ) .

The P a t t e r n s  term  was s ig n i f i c a n t  (F = 5 .29 ; d f= 3 ,4 2 ; s i g .  1# l e v e l ) ,

and a  S c h e ffe  C o n tra s t a n a ly s i s  showed th a t  b o th  g roups produced  few er 

r a t i o  and p o s i t io n  e r r o r s  on p a t t e r n  0001 (F = 3 .18 ; s i g .  5# l e v e l ) .

T h is  i s  in  agreem ent w ith  th e  e a r l i e r  f in d in g  t h a t  b o th  g roups produced  

few er e r r o r s  in  t o t a l ,  o f  a l l  ty p e s ,  on p a t t e r n  0001.

c) Spontaneous Sequence P ro d u c tio n

The spon taneous sequences p roduced  w ith  th e  co lo u re d  c o u n te rs  

and shapes were a n a ly se d  in  two w ays. F i r s t ,  th e y  w ere c l a s s i f i e d  in to  

th o s e  w ith  a  c o n s is te n t  r u le  th ro u g h o u t ( e . g . ,  a  s t r i c t  a l t e r n a t i o n  

se q u e n c e ), in  c o n t r a s t  to  i r r e g u l a r  seq u en ce s . Second, spon taneous 

sequences were c a te g o r is e d  in to  th o s e  d is p la y in g  a  p red o m in an tly  

a l t e r n a t i o n  s t r i n g  and th o se  w ith  p red o m in an tly  p e r s e v e ra t io n  s t r i n g s .

The c r i t e r i o n  f o r  a  sequence to  be c l a s s i f i e d  a s  a  p red o m in an tly  

a l t e r n a t io n /p e r s e v e r a t io n  sequence was t h a t  a t  l e a s t  50#  o f  th e  p a t t e m
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gj,?ure ?/ll: Grout)3 x Pattern Irnipogitlon
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Pigrure 3/iii: Pattem Imuoaition z Dimensions (Both Groups)

Errors
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Pattem HotPattem
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(random errors)



T ab le  5G; E r ro r  A n a ly s is  o f  V a r ia n c e ;
Groups X P a t t e r n s  x  E r ro r  ( R a t io /P o s i t io n )  
X D im ensions

1 9 9 .

Source d f SS MS E P

Groups 1 8212.89 8212.89 5.24 5^

SVG 14 21935.59 1566.69

P a t te r n s 3 10107.42 3369.14 5.29 1̂

Groups X P a t t e m s 5 2373.05 791.02 1.24 ns

SVG X P a t t e m s 42 26738.28 636.63

E rro rs  (R a tio  Vs 
P o s i t io n ) 1 56602.36 56602.36 13.7 \ i o

Groups X E rro r 1 1961.38 1961.38 0 .48 ns

SVG X E rro r 14 57711.54 4122.25

P a t t e m s  x E r ro r 3 6897.31 2299.10 0.56 ns

Groups X P a t t e m s  x E rro r 3 3243.47 1081.16 0.26 ns

Dim ension 1 2822.27 2822.27 0.68 ns

Groups X Dim ension 1 87 .89 87 .89 0.02 ns

P a t t e m s  x D im ensions 3 2373.05 2791.02 0 .19 ns

E rro rs  x  D im ensions 1 1.47 1.47 0 .0 ns

Groups X P a t t e m s  x 
D im ensions 3 1044.92 348.31 0 .0 8 ns

P a t t e m s  x E r ro r s  x 
D im ensions 3 7750.66 2583.55 0.63 ns

Groups X E rro r s  x 
D im ensions 1 4568.07 4568.07 1.11 ns

Groups X P a t t e m s  x 
D im ensions

E r ro r
3 2858.50 952.83 0.23 ns

T o ta l 255 429724.69
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produced  c o n s is te d  o f  one o f  th e s e  s t r i n g s .  A ll sp on taneous 

sequences produced w ere am enable to  t h i s  c l a s s i f i c a t i o n .  The 

d i s t r i b u t i o n  o f  th e  sequence ty p e s  i s  shown in  T ab le 5H.

Both a u t i s t i c  and norm al c h i ld re n  produced  more *re g u la r*  

th a n  * i r r e g u la r *  seq u en ce s , and t h i s  was p a r t i c u l a r l y  marked w ith  

sequences produced w ith  sh a p e s . For b o th  c o lo u r  and shape seq u en ce s , 

norm al c h i ld r e n  te n d ed  to  produce p red o m in an tly  a l t e r n a t i o n  p a t t e m s  

b u t a u t i s t i c  c h i ld r e n  p roduced  m o stly  p e r s e v e r a t io n  p a t t e r n s .  A F is h e r  

E xact P r o b a b i l i ty  t e s t  on th e  d i s t r i b u t i o n  o f  th e  a l t e r n a t io n /p e r s e v e r a t io n  

p redom inan t sequences o v e r th e  two g roups showed th a t  t h i s  d i f f e r e n c e  was 

s t a t i s t i c a l l y  s ig n i f i c a n t  (p=0 . 005 ) .

D isc u ss io n

A u t i s t i c  c h i ld r e n  c l e a r ly  d em o n stra ted  t h e i r  a b i l i t y  to  l e a m  

b in a ry  sequences i n  th e  d im ensions o f  form (sh a p e ) and c o lo u r .

A u t i s t i c  c h i ld r e n  p roduced  more e r r o r s  th a n  norm als  d u r in g  l e a m in g  

t r i a l s ,  and i t  i s  p o s s ib le  t h a t  t h i s  i s  r e l a t e d  to  th e  r e l a t i v e  m en tal 

ag es  o f  th e  s u b je c t s .  The EPVT was s e le c te d  a s  a  t e s t  f o r  i n i t i a l  m atch

in g  o f  e x p e r im e n ta l and c o n t ro l  g roups b ecause  i t  does n o t r e q u i r e  v e rb a l  

re sp o n se s  from  s u b je c ts  and i s  a  s h o r t  t e s t  w ith in  th e  a t t e n t i o n  (and  

c o o p e ra tio n )  span o f  th e  a u t i s t i c  c h i ld .  However, i t  i s  a  t e s t  t h a t  i s  

most s t r o n g ly  r e l a t e d  to  com prehension and v o c a b u la ry  a g e . I t  may be 

t h a t  w ere more com prehensive m easures o f  g lo b a l  a s p e c ts  o f  i n t e l l e c t u a l  

fu n c t io n in g  p o s s ib le ,  th e  a u t i s t i c  group would have y ie ld e d  low er mean 

m en ta l a g e s .  I n  th e  l i g h t  o f  th e  language  r e t a r d a t i o n  and d ev ian ce  d i s 

p la y ed  by a u t i s t i c  c h i ld r e n  how ever, EPVT sc o re s  seem u n l ik e ly  to  ov er

e s t im a te  s u b s t a n t i a l l y  th e  i n t e l l e c t u a l  perfo rm ance o f  a u t i s t i c  c h i ld r e n .

An a l t e r n a t i v e  c o n s id e r a t io n , and one th a t  i s  c o n s id e re d  to  be more 

f e a s ib l e ,  i s  t h a t  th e  a u t i s t i c  c h i ld r e n  were o f  a p p ro x im a te ly  e q u a l



201.

T ab le  3H; Spontaneous Sequence Types

D im ension S u b je c t Groups R eg u la r
Sequence

Non-
R eg u la r
Sequence

A l te r 
n a t io n
Sequence

P e rse v 
e r a t io n
Sequence

C olour A u t i s t i c 505S 50fo 37.5/0 62.5/0

C olour Normal 50/0 87.5/0 12.5/0

Shape A u t i s t i c 87.5/0 12.5/0 25/0 75/0

Shape Normal 75/0 25/0 7 5 / 25/0

C olour A u t i s t i c 68 . 8 / 51.2/0 31.2/0 6 5 .8 /

+

Shape Normal 62.5/0 57 . 5/ 81 . 3/ 18.7/0
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m en ta l age to  th e  c o n t ro ls  group and t h e i r  l a r g e r  e r r o r  s c o re s  a re  

r e l a t e d  to  some c h a r a c t e r i s t i c  b e h a v io u ra l d e f i c i t  o r  a b n o rm a lity  t h a t  

i s  fundam en tal to  th e  syndrome o f  C hildhood A utism .

F r i t h  ( 1968 ; 1970b ) r e p o r te d  t h a t  when le a m in g  b in a ry

p a t t e m s  o f  4 e lem en ts  i n  le n g th ,  norm al c h i ld r e n  p roduced  s i g n i f i c a n t l y  

few er e r r o r s  on p a t t e m s  1000 and 0001, w hereas a u t i s t i c  c h i ld r e n  showed 

eq u a l perfo rm ance  on a l l  p a t t e m s .  She r e l a t e d  t h i s  to  th e  o b s e rv a tio n  

t h a t  th e s e  p a r t i c u l a r  p a t t e m s  c o n ta in  2 " ru n s  p e r  c y c le "  i n  c o n t r a s t  to  

th e  3 " ru n s /c y c le "  o f  th e  rem a in in g  p a t t e r n s .  Thus p a t t e m  co m p lex ity  

i s  en v isag e d  i n  te rm s o f  th e  number o f  changes o f  th e  e lem en ts  i n  t h a t  

seq u en ce . The d a ta  from  th e  p re s e n t  s tu d y  do n o t su p p o rt t h i s  f in d in g .  

Normal and a u t i s t i c  c h i ld r e n  d id  n o t d i f f e r  i n  th e  way th e y  found th e  

p a t t e m s  to  be o f  d i f f e r e n t i a l  co m p lex ity . A u t i s t i c  c h i ld r e n  d id  n o t 

show l e s s  s e n s i t i v i t y  to  in p u t s t r u c t u r e  th a n  n o rm a ls .

Both g roups produced  few er e r r o r s  w ith  p a t t e m  0001. P a t t e r n  

1000 i s  o f  eq u a l co m p lex ity  to  0001 in  te rm s o f  number o f  " r u n s /c y c le " .  

However, th e  g roups d id  n o t a l s o  f in d  p a t t e m  1000 to  be e a s i e r  to  l e a m  

th a n  th e  o th e r  p a t t e r n s .  I t  i s  su g g e s te d  th e r e f o r e  t h a t  th e  number o f  

" ru n s  p e r  c y c le "  may n o t be th e  p rim ary  d e te rm in a n t o f  p a t t e m  complex

i t y  i n  te rm s o f  ease  o f  r e c a l l .  R a th e r , th e  p o s i t i o n  o f  th e  c h a r a c te r 

i s t i c  e lem ent o f  th e  b in a ry  p a t t e r n  (w here such  sequences c o n s is t  o f  3 

e lem en ts  o f  one u n i t  and one o f  th e  o th e r ) ,  may be a  c r u c i a l  f a c t o r  in  

d e te rm in in g  p a t t e r n  co m p lex ity . The p r e s e n t  d a ta  r e v e a l  t h a t  b o th  

a u t i s t i c  and norm al s u b je c t s  f in d  r e c a l l  e a s i e r  when t h i s  p o s i t i o n  i s  a t  

th e  te rm in a l  end o f  th e  seq u en ce .

The d a ta  r e l a t i n g  to  e r r o r s  d e m o n s tra tin g  f e a tu r e  e x t r a c t i o n ,  

d id  n o t su p p o rt F r i th * s  c o n c lu s io n s  t h a t  norm al c h i ld r e n  make m ost 

e r r o r s  t h a t  a re  c o n s is te n t  w ith  th e  dom inant *rule* o f  th e  g iv e n  p a t t e r n  

w hereas a u t i s t i c  c h i ld r e n  show l i t t l e  ev id en ce  o f  such  f e a tu r e  e x t r a c 

t i o n .  The p re s e n t  s tu d y  su g g e s ts  t h a t  b o th  norm al and a u t i s t i c  

c h i ld r e n  make e r r o r s  o f  th e  ty p e  t h a t  do n o t d em o n stra te  f e a tu r e  

e x t r a c t i o n ,  and t h a t  t h i s  was p a r t i c u l a r l y  a p p a re n t w ith  th e  norm al
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c h i ld r e n .  F or b o th  g ro u p s , m ost e r r o r s  w ere found to  be a  fu n c tio n  o f  

a l t e r n a t i o n  sequences r a t h e r  th a n  p e r s e v e r a t io n  se q u e n c e s . The E r ro r  

ty p e  X D im ension i n t e r a c t i o n  d em o n stra ted  t h a t  t h i s  was pronounced w ith  

p a t t e m s  i n  th e  shape d im ension  r a t h e r  th a n  w ith  c o lo u r  p a t t e r n s .

D is c re p a n c ie s  w ere a ls o  found betw een F r ith *  s c o n c lu s io n s  con

c e rn in g  P a t t e r n  Im p o s itio n  and th e  p re s e n t  d a ta .  F r i t h  ( 1968 ; 1970b)

i n f e r r e d  th a t  a u t i s t i c  c h i ld r e n  f r e q u e n t ly  im pose s im ple  p a t t e m s  on th e  

sequences r e c a l l e d ,  r e g a r d le s s  o f  th e  s t r u c t u r e  o f  th e  g iv e n  in p u t .

T h is  p ro c e s s  o f  c o n s is te n t  p a t t e m  im p o s i t io n  a p p a re n tly  was n o t found in  

norm al c h i ld r e n .  T h is  p ro p o sa l was made on th e  b a s i s  o f  * t* - t e s t s  

c a lc u la te d  on mean s c o re s  from  an i n s i g n i f i c a n t  i n t e r a c t i o n  te rm  in  th e  

a n a ly s i s  o f  v a r ia n c e .  T h is  i s  an unsound s t a t i s t i c a l  p ro ced u re  f o r  

th e s e  d a ta .  F i r s t ,  th e  u se  o f  * t ' - t e s t s  f o r  a  p o s t e r i o r i  m u l t ip le  com

p a r is o n s  le a d s  to  an u n a c c e p ta b ly  h ig h  p r o b a b i l i t y  o f  a  Type 1 e r r o r  

(W iner, I 962) .  More r ig o ro u s  and c o n s e rv a t iv e  m ethods f o r  making 

s e le c te d  a  p o s t e r i o r i  and com plete s e t s  o f  com parisons e x i s t  ( e . g . ,  

S c h e f fe , 1957; Duncan, 1955, 1957). Second, th e  u se  o f  m u l t ip le  com

p a r is o n s  upon i n s i g n i f i c a n t  F - t e s t s  i s  o n ly  a  l e g i t im a te  p ro c e d u re  i f  

th e  com parison  i s  an a  p r i o r i  on e . A p r i o r i  com parisons a r e  fo rm u la te d  

p r i o r  t o ,  and q u i te  a p a r t  from , an in s p e c t io n  o f  th e  d a t a .  I t  -&s un

l i k e l y  t h a t  we can c i t e  s u f f i c i e n t l y  s t r o n g  grounds f o r  th e  u se  o f  an 

a  p r i o r i  p r e d ic t io n  th a t  a u t i s t i c  c h i ld r e n  w i l l  d is p la y  p a t t e m  im pos

i t i o n  s i g n i f i c a n t l y  more so th a n  n o rm a ls .

The d a ta  from  th e  p re s e n t  s tu d y  r e v e a le d  t h a t  b o th  a u t i s t i c  

and norm al c h i ld r e n  p roduced  a  h ig h e r  p e rc e n ta g e  o f  e r r o r s  t h a t  a r e  seen  

a s  e x e m p lify in g  p a t t e m  im p o s i t io n ,  th a n  e r r o r s  o f  th e  o th e r  s e le c te d  

ty p e s .  In s p e c t io n  o f  th e  group means showed t h a t  i n  f a c t  th e  norm al 

c h i ld r e n  p roduced  th e  h ig h e r  p e rc e n ta g e  o f  p a t t e m  im p o s i t io n  e r r o r s .

For b o th  g ro u p s , th e s e  e r r o r s  were more f re q u e n t on th e  shape p a t t e r n s .
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These e r r o r  *type* r e s u l t s  may be more m e a n in g fu lly  i n t e r p r e t e d  w ith in  

th e  fram ework o f  e r r o r s  i n  th e  r a t i o  o f  th e  p a t t e m  e lem en ts  (* r a t i o  

e r r o r s * )  and e r r o r s  i n  th e  p o s i t i o n  o f  th e  c h a r a c t e r i s t i c  e lem ent 

(* p o s i t io n  e r r o r s * ) .  A n a ly s is  o f  d a ta  r e l a t i n g  to  e r r o r s  c l a s s i f i e d  

i n  t h i s  m anner, d em o n stra ted  t h a t  ' r a t i o  e r ro rs *  w ere com m itted more 

f r e q u e n t ly  th a n  * p o s itio n  e r r o r s * .  I t  i s  su g g es ted  t h a t  c h i ld r e n  

l e a r n  th e s e  b in a ry  p a t t e r n s  by f i r s t  c o r r e c t ly  r e c a l l i n g  th e  r a t i o  o f  

th e  b in a ry  members i n  th e  seq u en ce , and th e n  le a m in g  th e  c o r r e c t  pos

i t i o n  o f  th e s e  e lem en ts  i n  th e  seq u en ce . Having le a rn e d  th e  r a t i o  

("3 o f  one c o lo u r /s h a p e , one o f  th e  o th e r " ) ,  th e  p o s i t i o n  le a r n in g  con

s i s t s  o f  r e c a l l i n g  th a t  p o s i t i o n  i n  th e  p a t t e r n  i n  w hich th e  s in g le  

b in a ry  member (and  th e r e f o r e  th e  c h a r a c t e r i s t i c  e lem en t) i s  p la c e d .

The much g r e a t e r  freq u en cy  o f  r a t i o  e r r o r s  i n  th e  p r e s e n t  s tu d y , f o r  

b o th  g ro u p s , su g g e s ts  t h a t  once th e  c o r r e c t  r a t i o  h as  been  le a r n e d ,  th e  

c o r r e c t  p o s i t io n in g  o f  th e  sequence e lem en ts  i s  a  c o m p a ra tiv e ly  sim ple  

t a s k ,  f o r  few er p o s i t i o n  e r r o r s  a re  p ro d u ced . However, th e  p r e c i s e  

p o s i t i o n  o f  th e  c h a r a c t e r i s t i c  p a t t e m  elem ent may a l s o  be an im p o rta n t 

f a c t o r  i n  p a t t e m  l e a m in g .  Both th e  i n i t i a l  l e a m in g  a n a ly s i s  and 

th e  r a t i o / p o s i t i o n  e r r o r  a n a ly s i s  i n  t h i s  s tu d y  su g g e s te d  th a t  p a t t e m  

0001 was s i g n i f i c a n t l y  e a s i e r  to  l e a m  th a n  o th e r  p a t t e m s .  The te rm 

i n a l  p o s i t i o n  f o r  th e  c h a r a c t e r i s t i c  p a t t e m  elem ent th e r e f o r e  ap p ea rs  

to  be th e  e a s i e s t  to  l e a r n .

I f  one re -ex am in es  f e a tu r e  e x t r a c t io n  and p a t t e m  im p o s i tio n  

e r r o r s  i n  te rm s o f  th e  p o s i t io n  o f  th e  c h a r a c t e r i s t i c  e lem ent i n  th e  

se q u e n c e s , one f in d s  t h a t  b o th  th e  s e le c te d  e r r o r s  d is p la y in g  p a t t e m  

im p o s i t io n  and th e  e r r o r s  t h a t  do n o t ex em p lify  f e a tu r e  e x t r a c t i o n ,  

in v o lv e  e r r o r s  o th e r  th a n  in  th e  te rm in a l  p o s i t i o n  i n  th e  p a t t e m .  

C o n v erse ly , e r r o r s  t h a t  have been r e l a t e d  to  f e a tu r e  e x t r a c t io n  and 

e r r o r s  t h a t  a r e  n o t r e l a t e d  to  p a t t e r n  im p o s i t io n ,  a l l  in v o lv e  e r r o r s
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o n ly  i n  th e  te rm in a l  p o s i t i o n .  The c u r r e n t  d a ta  d em o n stra ted  t h a t  

s u b je c t s  make more e r r o r s  t h a t  have been r e l a t e d  to  p a t t e m  im p o s itio n  

th a n  th e  o th e r  s e le c te d  e r r o r s ,  and a ls o  more e r r o r s  t h a t  do n o t demon

s t r a t e  f e a tu r e  e x t r a c t i o n .  Thus th e y  make few er e r r o r s  i n  th e  te rm in a l  

p o s i t i o n  o f  th e  p a t t e m .  T h is  i s  i n  agreem ent w ith  th e  f in d in g  th a t  

s u b je c t s  make few er e r r o r s  o v e r a l l  w ith  p a t t e r n  0001, because  th e  

c h a r a c t e r i s t i c  e lem ent i n  t h i s  p a t t e m  i s  i n  th e  te rm in a l  p o s i t io n  (where 

few er e r r o r s  a re  m ade).

I t  i s  p roposed  th e r e f o r e  t h a t  i t  may be more f r u i t f u l  to  

examine e r r o r s  made in  th e  le a r n in g  o f  b in a ry  sequences i n  te rm s o f  th e  

r a t i o  o f  th e  e lem en ts  i n  th e  p a t t e m  and th e  p o s i t i o n  i n  th e  sequence a t  

w hich th e  e r r o r  i s  com m itted . T h is  i s  i n  c o n t r a s t  to  th e  co n c e p tu a l 

model fo rw arded  by F r i t h  ( 1968 , 1970b) in  w hich s e le c te d  e r r o r s  a re  

c l a s s i f i e d  i n  te rm s o f  p a t t e m  im p o s i tio n  and f e a tu r e  e x t r a c t i o n .  I f  

a u t i s t i c  c h i ld r e n  do in d e ed  im pose s te re o ty p e d  p a t t e m s  upon t h e i r  r e 

c a l l  sequences ( in d ep e n d en t o f  th e  g iv e n  p a t t e r n ) ,  and a l s o  f a i l  to  ex

t r a c t  th e  s a l i e n t  dom inant *ru le*  o f  th e  p a t t e m ,  i t  i s  u n c le a r  how 

a u t i s t i c  c h i ld r e n  d em o n stra ted  s ig n i f i c a n t  l e a r n in g  in  F r i th * s  s tu d ie s  

and why th e y  produced  no more e r r o r s  i n  t o t a l  th a n  norm al c h i ld r e n  o v er 

l e a m in g  t r i a l s .  I t  may now prove i n t e r e s t i n g  to  examine f u r th e r  th e  

perfo rm ance  o f  a u t i s t i c  and norm al c h i ld r e n  on p a t t e m s  in v o lv in g  a  

number o f  b in a ry  u n i t  r a t i o s  ( in  a d d i t io n  to  3 î l ) ,  and t o  a n a ly se  d a ta  

i n  te rm s o f  r a t i o  e r r o r s  and p o s i t i o n  e r r o r s .

A u t i s t i c  and norm al c h i ld r e n  found c o lo u r  and shape p a t t e m s  

to  be o f  eq u a l co m p lex ity  d u r in g  le a m in g  t r i a l s .  E r ro r s  t h a t  have 

been  r e l a t e d  to  p a t t e m  im p o s i tio n  o c c u rre d  more f r e q u e n t ly  w ith  th e  

form  (sh ap e ) d im en sio n , and th e r e  w ere a ls o  more e r r o r s  r e s u l t i n g  in  

a l t e m a t i o n  s t r i n g s  i n  t h i s  d im en sio n . I t  i s  n o t e n t i r e l y  a p p a re n t why 

t h i s  sh o u ld  be s o ,  a lth o u g h  i t  may be r e l a t e d  to  a  p re fe re n c e  f o r  th e
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form  d im en sio n . R esearch  has shown th a t  th e r e  i s  a  developm en ta l 

t r a n s i t i o n ,  f o r  norm al c h i ld r e n  a t  3“4 y e a r s ,  from  a  p re fe re n c e  f o r  th e  

c o lo u r  d im ension  to  form  as  a  dom inant d im ension  (K o v attan a  and K raem er, 

1974) .  One may p r e d ic t  th e r e f o r e ,  t h a t  on th e  dom inant d im ension , 

e r r o r s  w i l l  more s t r o n g ly  r e f l e c t  th e  ty p e  o f  l e a m in g  p ro c e s s e s  (and 

th e r e f o r e  e r r o r  * ty p e s* )  t h a t  t y p i c a l l y  o p e ra te  th a n  on th e  non-dom inant 

d im en sio n . Thus w h i ls t  p a t t e m  im p o s i tio n  e r r o r s  f o r  b o th  norm al and 

a u t i s t i c  c h i ld r e n ,  o c c u rre d  more f r e q u e n t ly  th a n  th e  o th e r  ty p e s  o f  e r r o r  

s e le c te d  f o r  com parison , t h i s  was p a r t i c u l a r l y  marked w ith  shape p a t t e m s  

becau se  t h i s  i s  th e  dom inant d im ension  f o r  c h i ld r e n  o f  th e  developm ental 

age u sed  in  t h i s  s tu d y .

The sp on taneous sequence d a ta  su g g e s te d  t h a t  a u t i s t i c  c h i ld r e n  

p r e f e r r e d  to  produce p e r s e v e r a t io n  seq u en ce s , w hereas norm al c h i ld r e n  

produced  p red o m in an tly  a l t e r n a t i o n  seq u en ce s . These p re fe re n c e s  were 

c o n s is te n t  i n  shape and c o lo u r  seq u en ce s , and may be c o n s id e re d  a s  g e n e ra l

is e d  p r e f e r e n c e s ,  a t  l e a s t  i n  th e  v i s u a l  m o d a lity .  Such p re fe re n c e s  

ap p ea r s t r o n g ly  r e l a t e d  to  m en ta l age (G ou le t and Goodwin, 1970;

G erjuoy  and W in te rs , I 968 ) .  The p e r s e v e r a t io n  te n d e n c ie s  o f  a u t i s t i c  

c h i ld r e n  a p p e a r to  be c h a r a c t e r i s t i c  o f  a  low er m en ta l a g e , and r e l a t e d  

to  t h e i r  developm en ta l d e la y  and i n t e l l e c t u a l  r e t a r d a t i o n .  F r i t h  

( 1968) r e p o r te d  t h a t  a u t i s t i c  c h i ld r e n  p roduced  more * r i g i d * ,  r e g u la r ,  

sp on taneous sequences th a n  norm al c h i ld r e n .  T h is  was n o t found to  be 

th e  case  w ith  th e  s u b je c t s  u sed  i n  th e  p r e s e n t  s tu d y .

To sum m arise, th e  d a ta  from t h i s  s tu d y  do n o t le n d  su p p o rt 

to  th e  h y p o th e s is  o f  a  c o g n i t iv e  d y s fu n c tio n  in  ch ild h o o d  a u tism . The 

o n ly  d i f f e r e n c e s  found betw een e x p e rim e n ta l and c o n t ro l  s u b je c t s  con- 

c e m e d  sp on taneous sequences and a  g r e a t e r  number o f  t o t a l  e r r o r s  (and 

s lo w er l e a r n in g ) .  These d i f f e r e n c e s  ap p ea r to  be m ost p la u s ib ly  

a t t r i b u t e d  to  th e  i n t e l l e c t u a l  r e t a r d a t i o n  c h a r a c t e r i s t i c  o f  th e  

a u t i s t i c  g ro u p .
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M eth o d o lo g ica l d i f f e r e n c e s  betw een th e  p r e s e n t  s tu d y  and th o se  

ex p erim en ts  re p o r te d  by F r i t h  (1968, 1970b) may acc o u n t f o r  d i f f e r e n c e s  

i n  th e  r e s u l t s  found , b u t i t  i s  a l s o  p o s s ib le  t h a t  th e  s e l e c t io n  o f  sub

j e c t s  may be an im p o rta n t f a c t o r  i n  t h i s  c o n te x t .  The p r e s e n t  s tu d y  i n 

v o lv ed  a u t i s t i c  c h i ld r e n  o f  a  h ig h e r  mean m en ta l age th a n  th e  sam ple i n 

c lu d ed  in  F r i th * s  s tu d i e s ,  and w ere " v e rb a l"  a u t i s t i c  c h i ld r e n .  

D if fe re n c e s  i n  p e rc e p tu a l  and le a m in g  p e rfo rm an ces  betw een " v e rb a l"  and 

"n o n -v e rb a l"  a u t i s t i c  c h i ld r e n  have been r e p o r te d  in  th e  l i t e r a t u r e  ( e . g . ,  

H erm elin  and 0* Connor, 1970; K o v a ttan a  and K raem er, 1974), and i t  has 

been  su g g e s te d  t h a t  th e r e  may be two * c la s s e s *  o f  au tism  w ith  th e  d eg ree  

o f  r e t a r d a t i o n  b e in g  one o f  th e  c l a s s i f y i n g  c r i t e r i a  ( R u t te r  and B a rta k ,

1971) .  I t  may be t h a t  d a ta  from s u b je c t s  u sed  i n  th e  p re s e n t  s tu d y  i s  

a p p l ic a b le  o n ly  to  h ig h e r  m en tal ag ed , " v e rb a l"  a u t i s t i c  c h i ld r e n  and 

t h a t  more s e v e re ly  r e ta r d e d ,  "n o n -v e rb a l"  a u t i s t i c  c h i ld r e n  do show 

ev id en ce  o f  c o g n i t iv e  p a th o lo g y  on b in a ry  sequence le a m in g  ta s k s  w hereas 

l e s s  s e v e re  c a se s  do n o t .  Symptoms o f  c o g n i t iv e  p a th o lo g y  on th e s e  

ta s k s  may be a  fu n c tio n  o f  th e  d eg ree  o f  l i n g u i s t i c  and i n t e l l e c t u a l  

r e t a r d a t i o n .  Howev e r ,  i t  i s  a l s o  su g g e s te d  t h a t  th e  m ethodology 

ad o p ted  w ith  th e  a d m in is t r a t io n  o f  b in a ry  p a t t e m  le a m in g  t a s k s ,  and 

th e  method o f  c l a s s i f y i n g  e r r o r s ,  w i l l  be an im p o rta n t d e te rm in a n t o f  th e  

p r e c i s e  fu n c t io n  b e in g  a s s e s s e d  and th e  in f e r e n c e s  made co n c e m in g  

c o g n i t iv e  p a th o lo g y .

L ea rn in g  p ro c e s se s  and c o g n i t iv e  s k i l l s  r e q u i r e  f u r th e r  

in v e s t i g a t io n ,  f o r  th e y  a r e  o f  undoubted im p o rtan ce  f o r  an u n d e rs ta n d in g  

o f  th e  p r e c i s e  lo c u s  o f  th e  d i s o r d e r ,  in  a d d i t io n  to  e d u c a tio n a l  and 

tre a tm e n t c o n s id e r a t io n s .  F u tu re  s tu d ie s  m igh t in v o lv e  o th e r  t a s k s ,  

d i r e c t l y  r e l a t e d  to  c o g n i t iv e  f u n c t io n in g .
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In t r o d u c t io n

I t  has been  su g g es ted  t h a t  a u t i s t i c  c h i ld r e n  a re  s u f f e r in g  

from marked and c h a r a c t e r i s t i c  a b n o rm a li t ie s  in  t h e i r  c o g n i t iv e  

fu n c t io n in g  ( F r i t h ,  1970a, 1970b; H erm elin  and F r i t h ,  1971 ). I t  was 

f u r t h e r  p roposed  t h a t  th e s e  a b n o rm a li t ie s  a r e  r e f l e c t e d  in  th e  p e rc e p tu a l  

d e f i c i e n c i e s  (H erm elin  and O 'C onnor, 1970; B ryson , 1970, 1972), language 

d e la y  and d ev ian ce  ( R u t t e r ,  19^8, 1975)> and re sp o n se  s te re o ty p y  ( F r i t h ,

1972) w hich have been r e p o r te d .  W h ils t c l e a r  a b n o rm a li t ie s  and 

d e f i c i e n c i e s  e x i s t  in  th e s e  a re a s  o f  f u n c t io n in g ,  s u b s t a n t i a l  ev id en ce  

i s  n e c e s s a ry  b e fo re  we can conclude th e  p re se n c e  o f  an o v e r a l l  c o g n it iv e  

d e f i c i t  w hich can acco u n t f o r  th e s e  c h a r a c t e r i s t i c  d e f i c i t s  and 

b e h a v io u rs  a s  e x p re s s io n s  o f  one common c e n t r a l  d y s fu n c tio n  in  c o g n i t io n .  

I t  i s  p roposed  th a t  t h i s  c r i t e r i o n  has n o t y e t  been  re a c h e d , and f u r th e r  

r e s e a r c h  i n  t h i s  a r e a  i s  n e c e s s a ry .

M eth o d o lo g ica l c r i t i c i s m s  have a l re a d y  been  made co n ce rn in g  

th e  e x p e rim e n ta l f in d in g s  w ith  re g a rd  to  v i s u a l  p a t t e r n  l e a r n in g ,  and 

some c o n t r a d ic to r y  f in d in g s  have been  r e p o r te d  e a r l i e r  ( c h a p te r  5)*

In  a d d i t io n ,  i t  would seem th a t  word r e c a l l  d a ta  s u g g e s tin g  a  c o g n i t iv e  

d e f e c t  v i a  th e  a u d i to ry  m o d a lity  ( F r i t h ,  1970a) cou ld  be e x p la in e d  in  

te rm s o f  th e  s e v e re  im pairm ent in  la n g u a g e , w hich i s  u n d o u b ted ly  p re s e n t  

i n  a u t i s t i c  c h i ld r e n  and may w e ll be c h a r a c t e r i s t i c  (B a r ta k , R u t te r  and 

Cox, 1975) .  I t  may be a rg u ed  t h a t  ta s k s  r e q u i r in g  memory o f  word and 

nonsense  s y l l a b l e  s t r i n g s ,  o r  s h o r t  b in a ry  sequence l e a r n in g ,  a re  n o t 

d i r e c t l y  m easu rin g  th o s e  v e ry  p ro c e s s e s  t h a t  we may r e f e r  to  a s  

'c o g n i t io n * .  Such ta s k s  may be u t i l i s i n g  p e rc e p tu a l  s k i l l s ,  w hich we 

b e l ie v e  to  be im p a ired  in  a u t i s t i c  c h i ld r e n  (H erm elin  and O 'C onnor,

I 97O; B ryson , 1970, 1972), b u t n o t n e c e s s a r i ly  c o g n i t iv e  fu n c t io n in g  

p e r  s e . N e v e r th e le s s ,  i f  we d id  a c c e p t such  e x p e rim e n ta l ev id en ce  as  

su p p o rt f o r  a  c o g n i t iv e  d e f e c t  h y p o th e s is ,  we sh o u ld  i n  a d d i t io n  p r e d ic t  

t h a t  such  im pairm en ts  would be r e v e a le d  i n  o th e r  ta s k s  q u i te  un eq u iv 

o c a l ly  dem anding c o g n i t iv e  a c t i v i t y .
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I t  i s  now n e c e s s a ry  to  i n v e s t ig a t e  th e  b e h a v io u r  o f  a u t i s t i c  

c h i ld r e n  in  a re a s  t h a t  have been more t r a d i t i o n a l l y  r e l a t e d  to  

c o g n i t io n .  T h is r e q u i r e s  ta s k s  in v o lv in g  p ro b le m -so lv in g , h y p o th e s is  

fo rm a tio n  and t e s t i n g ,  and s t r a t e g y  developm ent, w hich a r e  fundam ental 

a s p e c ts  o f  what has t y p i c a l l y  been l a b e l l e d  c o g n i t iv e  a c t i v i t y .

One such ta s k  m easu ring  b e h a v io u r in  t h i s  a r e a  i s  t h a t  o f  

c l a s s  concep t a t ta in m e n t ,  an a r e a  in v e s t ig a te d  in  some d e t a i l  by B ru n er, 

Goodnow and A u stin  (195&)« C la ss  co n ce p ts  a re  th e  b a s i s  o f  c l a s s i f i c 

a t io n  and c a te g o r i s a t io n  schem es, w hich a re  e s s e n t i a l  f o r  re d u c in g  th e  

co m p lex ity  o f  incom ing se n so ry  in fo rm a tio n ,  and fu n c t io n  a s  cod ing  

u n i t s .  Concept a t ta in m e n t i s  a ch iev ed  th ro u g h  le a r n in g  th e  d e f in in g  

a t t r i b u t e s  o f  t h a t  c o n c e p t, and t h i s  in v o lv e s  th e  u se  o f  p e rc e p tu a l  

d is c r im in a t io n ,  c l a s s i f i c a t i o n  o r  c o d in g , and th e  developm ent o f  

s t r a t e g i e s .  Such ta s k s  seem w e ll s u i te d  f o r  th e  a n a ly s i s  o f  c o g n it iv e  

fu n c t io n in g .  In  t h i s  s tu d y  th e r e f o r e ,  th e  perfo rm ance o f  a u t i s t i c  

c h i ld r e n  was compared w ith  t h a t  o f  c o n t ro l s  on th e  a t ta in m e n t o f  th r e e  

s e le c te d  c la s s  c o n c e p ts .

Method

a )  S u b je c ts

Ten d iag n o sed  a u t i s t i c  c h i ld r e n  to o k  p a r t  i n  t h i s  s tu d y , and 

th e y  d is p la y e d  th e  r e q u ir e d  symptoms th a t  have been  o u t l in e d  i n  e a r l i e r  

c h a p te r s .  Two c o n t ro l  g roups w ere used  in  t h i s  s tu d y , one c o n s is t in g  

o f  norm al c h i ld r e n  s e le c te d  from an in f a n t  c l a s s  i n  a  s t a t e  p rim ary  

sch o o l and th e  o th e r  a  group o f  s e v e re ly  subnorm al (SSN) c h i ld r e n .

The SSN c h i ld r e n  were a l l  i n s t i t u t i o n a l i s e d ,  and c o n s is te d  o f  f iv e  w ith  

Down's syndrom e, two s u f f e r in g  from  p h e n y lk e to n u r ia  (PKU), and th r e e  

w ith  su sp e c te d  b r a in  damage o f  u n c e r ta in  o r ig i n .
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The a u t i s t i c  and c o n t ro l  g roups w ere m atched on s c o re s  

a ch iev ed  on th e  R aven 's  C oloured P ro g re s s iv e  M a tr ic e s  t e s t .  T h is  

t e s t  was s e le c te d  b e c a u se , l i k e  th e  EPVT, i t  r e q u i r e s  no v e rb a l  

r e sp o n se s  from s u b je c t s .  U n like  th e  EPVT, th e  R av en 's  i s  r e l a t i v e l y  

in d e p en d en t o f  p u re ly  v e rb a l  i n t e l l i g e n c e  and m easures s k i l l s  o f  

f e a tu r e  e x t r a c t io n  t h a t  a re  fundam ental to  p erfo rm ance  on concep t 

a t ta in m e n t t a s k s .  The R av en 's  s c o re s  and c h ro n o lo g ic a l  age o f  th e  

ex p e rim e n ta l and c o n t ro l  g roups a re  shown i n  T ab le  4A.

T ab le  4A; T e s t D ata  f o r  A u t i s t i c  and C o n tro l Groups

Group N C h ro n o lo g ica l Age R av en 's Raw S co res

Mean Range Mean Range

A u t i s t i c 10 9.1 4 . 5- 15.5 10.9 0-17

Normal 10 5 .2 4 . 7-  5 .7 10.7 5-14

SSN 10 15.4 13 . 9- 16.11 9 . 0 0-12

b ) P ro ced u re

The p ro ced u re  adop ted  f o r  th e  s tu d y  o f  concep t a t ta in m e n t 

was b ased  on th e  r e c e p t io n  paradigm  f o r  c l a s s  concep t a t ta in m e n t ,  as  

u sed  by B ru n e r, Goodnow and A u s tin  (1956)» The r e c e p t io n  paradigm  

in v o lv e s  th e  p r e s e n ta t io n  o f  exem plars and n o n -ex em p lars  o f  th e  concep t 

to  s u b je c t s ,  i n  an  o rd e r  o v er w hich th e y  have no c o n t r o l .

A ll  s u b je c ts  were in d iv id u a l ly  t e s t e d  w ith  th r e e  c l a s s  

c o n c e p ts , and th e  method re q u ir e d  no v e rb a l  re sp o n se s  from  s u b je c t s .  

Each s u b je c t  s a t  a t  a  t a b le  on w hich w ere p la c e d  two c y l in d r i c a l  b o x es . 

These boxes w ere c o lo u re d  and d es ig n ed  to  r e p r e s e n t  'P o s t '  b o x e s , each  

c o n ta in in g  a  narrow  open ing  in  th e  u p p er r e g io n  on th e  s id e  f a c in g  th e  

s u b je c t .  The e x p e rim e n te r  h e ld  a  p i l e  o f  50 co n cep t c a rd s ,  c o n s is t in g
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o f  3" X 5" c a rd s  on each  o f  w hich was a  p i c t u r e .  25 o f  th e  concep t 

c a rd s  c o n s is te d  o f  p o s i t i v e  in s ta n c e s  o f  th e  concep t to  he a t t a in e d  

(e x e m p la rs ) , and th e  o th e r  25 c o n s is te d  o f  n e g a t iv e  in s ta n c e s  (non

e x e m p la rs ) .

The s u b je c t  was th e n  to l d  t h a t  he would be g iv e n  some p ic tu r e s  

to  lo o k  a t ,  and some o f  them must be " p o s te d ” in t o  one box and some in to  

th e  o th e r .  H is t a s k  was to  f in d  th e  r e le v a n t  box f o r  each  concep t 

c a rd .  He was g iv e n  a  d e m o n s tra tio n  o f  how to  'p o s t*  c a rd s ,  and was 

th e n  p re s e n te d  w ith  co n cep t c a rd s  one a t  a  t im e , and a llo w ed  to  'p o s t*  

th e  c a rd s  a t  h i s  own p a c e . The c a rd s  were a rra n g e d  so t h a t  i n  ev ery  

b lo c k  o f  te n  c a rd s  p re s e n te d  to  th e  s u b je c t  th e r e  w ere 5 exem plars o f  

th e  concep t and 5 n o n -ex em p la rs . I f  th e  c a rd  was p la c e d  in  th e  c o r r e c t  

box th e  e x p e rim e n te r  v e r b a l ly  p r a is e d  th e  s u b je c t  and gave him th e  n e x t 

c a rd .  An in c o r r e c t  p lacem en t how ever, r e s u l t e d  i n  th e  ex p e rim e n te r  

rem oving th e  c a rd  from  th e  box ( th e  r e a r  o f  th e  box , f a c in g  o n ly  th e  

e x p e r im e n te r , was o p en ), and th e  c a rd  was th e n  r e tu rn e d  to  th e  s u b je c t  

w ith  th e  in fo rm a tio n  t h a t  th e  box was n o t th e  c o r r e c t  one f o r  t h a t  

c a rd .  The box in to  w hich exem plars o f  th e  concep t w ere to  be p la c e d , 

and th e  box f o r  th e  n o n -ex em p la rs , w ere a l t e r n a t e d  betw een d i f f e r e n t  

co n ce p ts  to  b a la n c e  f o r  l e f t / r i g h t  s u b je c t  p r e f e r e n c e s .

A ll s u b je c t s '  re sp o n se s  w ere re c o rd e d . The experim en t 

c o n tin u e d  i n  th e  m anner d e s c r ib e d  u n t i l  e i t h e r  th e  50 concep t c a rd s  

had a l l  been  'p o s te d ' by th e  s u b je c t  o r  u n t i l  th e  s u b je c t  reac h ed  th e  

concep t a t ta in m e n t c r i t e r i o n .  T h is  c r i t e r i o n  c o n s is te d  o f  p la c in g  7 

c o n s e c u tiv e  c a rd s  in to  t h e i r  c o r r e c t  boxes w ith  no e r r o r s .  The 

p r o b a b i l i t y  o f  seven  c o n se c u tiv e  e r r o r l e s s  t r i a l s  by chance i s  l e s s  

th a n  0 .0 1 , and th e r e f o r e  t h i s  was c o n s id e re d  a  s a t i s f a c t o r y  c r i t e r i o n  

o f  concep t a t ta in m e n t .
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At th e  end o f  t r i a l s  f o r  one c o n c e p t, th e  s u b je c t  was g iv e n  

a  d i s t i n c t  b re a k  b e fo re  r e tu r n in g  to  re p e a t  th e  p ro ced u re  f o r  th e  n e x t 

c o n c e p t. There were th r e e  co n ce p ts  in  t o t a l ,  th e s e  b e in g : 

i .  f lo w e r in g  p la n ts  i i .  an im als  i i i .  fo o d s .

The n e g a t iv e  in s ta n c e s  o f  each  concep t c o n s is te d  o fa n  h e te ro g en eo u s  

c o l l e c t io n  o f  p i c t u r e s ,  a lth o u g h  th e y  s p e c i f i c a l l y  d id  n o t in c lu d e  any 

exem plars o f  th e  o th e r  co n ce p ts  to  p re v e n t any n e g a t iv e  t r a n s f e r  e f f e c t s  

( i n t e r f e r e n c e )  from one concep t to  th e  n e x t .  An a tte m p t was made to  en

s u re  t h a t  p ic tu r e s  o f  b o th  exem plars and n o n -ex em p lars  o f  th e  concep t 

w ere w ith in  th e  everyday  e x p e rie n c e  o f  s u b je c t s .  I t  was c o n s id e re d  th a t  

w ith o u t such  c o n t ro l  th e  a u t i s t i c  s u b je c t s  w ould be und u ly  p e n a l is e d  in  

th e  l i g h t  o f  t h e i r  h a n d ic a p .

Each concep t c a rd  v a r ie d  in  form  and c o lo u r  so t h a t  exem plars 

and n o n -exem plars  o v e rla p p ed  in  th e s e  d im e n s io n s . T h e re fo re  s u c c e s s fu l  

concep t a t ta in m e n t co u ld  n o t be a ch iev ed  th ro u g h  sim p le  p e rc e p tu a l  d i s 

c r im in a t io n  l e a r n in g .  Concept a t t r i b u t i o n  l e a r n in g  in v o lv e s  s k i l l s  o f  

f e a tu r e  e x t r a c t io n  and c o g n i t iv e  a c t i v i t y  r a t h e r  th a n  p e rc e p tio n  p e r  s e .

The o rd e r  o f  p r e s e n ta t io n  o f  th e  th r e e  co n ce p ts  was r o ta t e d  

and b a la n c e d  betw een e x p e rim e n ta l and c o n t ro l  g ro u p s . The o rd e r  o f  

p r e s e n ta t io n  o f  p o s i t i v e  and n e g a t iv e  in s ta n c e s  w ith in  each  concep t was 

a ls o  changed from  s u b je c t  to  s u b je c t  (a lth o u g h  b a la n c e d  betw een g ro u p s ) .  

W ith in  any 10 c o n s e c u tiv e  c a rd s  how ever, th e r e  w ere alw ays 5 exem plars 

and 5 n o n -exem plars  o f  th e  c o n c e p t. The w ith in -c o n c e p t  c a rd  r o t a t i o n  

was d es ig n ed  to  p re v e n t th e  p o s s i b i l i t y  o f  any o r d e r - o f - p r e s e n ta t io n  

e f f e c t s  und u ly  p e n a l i s in g  e i t h e r  e x p e rim e n ta l o r  c o n t ro l  g ro u p s .

R e s u lts

S u b jec ts*  re sp o n se s  w ere c l a s s i f i e d  i n t o  fo u r  c a te g o r ie s :

i .  C o rre c t i d e n t i f i c a t i o n s  o f  concep t ex em p la rs ,

i i .  C o rre c t i d e n t i f i c a t i o n  o f  n o n -e x e m p la rs ,
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i i i .  I d e n t i f i c a t i o n s  le a d in g  to  " f a l s e  p o s i t i v e ” i n s t a n c e s ,o f  th e  c o n c e p t,

i v .  I d e n t i f i c a t i o n s  le a d in g  to  " f a l s e  n e g a t iv e "  in s ta n c e s .

The mean group s c o re s  f o r  re sp o n se s  c a te g o r is e d  in  t h i s  m anner a re  

i l l u s t r a t e d  in  f ig u r e s  4 / i  -  4 / i i i .  From th e s e  f ig u r e s  i t  can be seen

th a t  norm al c h i ld r e n  p roduced  th e  l a r g e s t  number o f  c o r r e c t  i d e n t i f i c a t i o n s

and th e  l e a s t  number o f  f a l s e  n e g a t iv e s  and f a l s e  p o s i t i v e s .  Subnorm als 

a l s o  produced  more c o r r e c t  th a n  in c o r r e c t  i d e n t i f i c a t i o n s  o f  exem plars 

and non -exem plars  o f  each  c o n c e p t, b u t a u t i s t i c  c h i ld r e n  ap p ea red  to  be 

re sp o n d in g  random ly and p roduced  eq u a l numbers o f  c o r r e c t  and in c o r r e c t  

r e s p o n s e s .

The t o t a l  number o f  c o r r e c t  i d e n t i f i c a t i o n s  and t o t a l  number o f  

in c o r r e c t  i d e n t i f i c a t i o n s  were c a lc u la te d  f o r  each  s u b je c t .  The mean 

number o f  c o r r e c t  i d e n t i f i c a t i o n s  o f  exem plars and n o n -ex em p lars  o f  each  

co n cep t f o r  th e  g roups i s  shown i n  f ig u r e  4 / i v .  T h is  shows th a t  norm al 

c h i ld r e n  produced  th e  l a r g e s t  number o f  c o r r e c t  i d e n t i f i c a t i o n s ,  w ith  

subnorm als m aking more c o r r e c t  i d e n t i f i c a t i o n s  th a n  th e  a u t i s t i c  g ro u p .

A Groups X Concept x  S u b je c t a n a ly s i s  o f  v a r ia n c e  was conducted  

on th e  t o t a l  number o f  c o r r e c t  i d e n t i f i c a t i o n s  made by each  s u b je c t  

(T ab le  4 ^ ) .  The Groups te rm  was s i g n i f i c a n t ,  and a  p o s t e r i o r i  m u l t ip le  

com parisons w ere c a r r i e d  ou t on th e  m eans, u s in g  th e  method o u t l in e d  by 

S c h e ffe  (1 9 5 7 ), w hich i s  c o n s e rv a t iv e  w ith  re g a rd  to  ty p e  1 e r r o r s .

T h is  con firm ed  th a t  norm al c h i ld r e n  p roduced  more c o r r e c t  i d e n t i f i c a t i o n s  

th a n  a u t i s t i c  c h i ld r e n ,  (F = 16 .8 ; s i g .  O.T^ l e v e l ) ,  and more th a n  sub

norm als (F = 4 .92 ; s i g .  2 ^ 0  l e v e l ) .  Subnorm als produced s i g n i f i c a n t l y  

more th a n  a u t i s t i c  c h i ld r e n  (F=3. 5 6 ; s i g .  5/^ l e v e l ) .  The C oncepts 

te rm  was i n s i g n i f i c a n t , s u g g e s tin g  t h a t  th e  co n ce p ts  w ere o f  th e  same 

r e l a t i v e  d i f f i c u l t y  o f  a t ta in m e n t .  The Groups x C oncepts i n t e r a c t i o n s  

was a l s o  i n s i g n i f i c a n t ,  d e m o n s tra tin g  th a t  group d i f f e r e n c e s  were con

s i s t e n t  a c ro s s  th e  th r e e  c o n c e p ts .
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F ig u re  4 / i v : Mean Number o f  C o rre c t I d e n t i f i c a t i o n s  (max = 50 )

Normals

A u t is t s20

C oncept 3Concept 1 Concept 2

T ab le  4B: T o ta l C o rre c t I d e n t i f i c a t i o n s  A n a ly s is  o f  V arian ce

Source df ss MS F S ig .

Groups 2 2729.09 1364.54 24.5 0 .1 #

C oncepts 2 55.09 27.54 0 .98 ns

S u b je c ts 9 784.54 87.17
Groups X C oncepts 4 95.98 23 .99 0.55 ns

Groups X S u b je c ts 18 1002.69 55.70
C oncepts x  S u b je c ts 18 503.56 27.96
Groups X C oncepts x 

S u b je c ts 36 1544.91 42.91

T o ta l 89 6715.66
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D ata a n a ly s i s  a l s o  fo c u sse d  on th e  i d e n t i f i c a t i o n  o f  

exem plars  o f  th e  co n cep t a s  a  fu n c t io n  o f  th e  number o f  in s ta n c e s  en

c o u n te re d . S u b jec ts*  c a t e g o r i s a t io n s  i n to  th e  box r e le v a n t  f o r  exem

p la r s  o f  th e  concep t were s p l i t  i n t o  b lo c k s  o f  5 r e s p o n s e s .  A te rm in a l  

b lo c k  was i d e n t i f i e d  a s  th o s e  5 t r i a l s  d u r in g  w hich th e  s u b je c t  reac h ed  

th e  c r i t e r i o n  f o r  concep t a t ta in m e n t ,  o r  i f  he f a i l e d  to  re a c h  t h i s  

c r i t e r i o n ,  th e  te rm in a l  b lo c k  was d e f in e d  a s  th e  f i n a l  5 c a te g o r i s a t io n s  

in t o  th e  exem plar box . H aving th u s  i d e n t i f i e d  a  te rm in a l  b lo c k  

( l a b e l l e d  ”T” ) ,  th e  5 concep t c a rd s  p la c e d  i n  th e  exem plar box p r i o r  to  

th e  te rm in a l  b lo c k  w ere i d e n t i f i e d  ( l a b e l l e d  **T-1” ) .  S im i la r ly ,  th e  

t r i a l  b lo c k  p re c e d in g  t h i s  p e n u lt im a te  b lo c k  was a l s o  i d e n t i f i e d  

( l a b e l l e d  **T-2**). The number o f  c o r r e c t  i d e n t i f i c a t i o n s  o f  exem plars o f  

th e  co n cep t i n  th e s e  b lo c k s  was th e n  c a lc u la te d  f o r  each  g ro u p . T h is  

d a ta  i s  i l l u s t r a t e d  i n  F ig u re  4/'^> w here i t  can  be seen  t h a t  b o th  norm al 

and subnorm al c h i ld r e n  d em o n stra ted  r a p id  r i s e s  i n  th e  number o f  c o r r e c t  

i d e n t i f i c a t i o n s  o f  concep t exem plars i n  th e  te rm in a l  b lo c k .  These sudden 

r i s e s  i n  th e  number o f  c o r r e c t  i d e n t i f i c a t i o n s  i n  th e  te rm in a l  b lo c k ,  i n  

c o n t r a s t  t o  a  g ra d u a l in c re a s e  o v e r  th e  3 b lo c k s ,  i s  c o n s is te n t  w ith  a  

* c o n c e p tu a l change * model r a t h e r  th a n  a  re in fo rc e m e n t m odel. The l a t t e r  

model p r e d i c t s  a  co n tin u o u s  le a r n in g  cu rve  i n  w hich s u b je c t s  g ra d u a l ly  

l e a m  th e  re in fo rc e m e n t c o n t in g e n c ie s .  A c o n c e p tu a l model p r e d ic t s  a  

sudden in c r e a s e  in  c o r r e c t  i d e n t i f i c a t i o n s  when th e  s u b je c t  t e s t s  th e  

h y p o th e s is  t h a t  p ro v es  to  be c o n tin u o u s ly  s u c c e s s fu l  and le a d s  t o  concep t 

a t ta in m e n t .  T h is  m o d e l's  p r e d ic t io n s  b e s t  f i t  th e  d a ta  o b ta in e d  in  

t h i s  s tu d y .

I t  may be n o te d  t h a t  th e  d a ta  f o r  subnorm als r e s u l t e d  in  a  

l e s s  s te e p  r i s e  i n  c o r r e c t  i d e n t i f i c a t i o n s  i n  th e  te rm in a l  b lo c k  th a n  

t h a t  f o r  n o rm a ls . T h is  i s  due to  th e  few er co n ce p ts  a t t a in e d  o v e r a l l  

by t h i s  g ro u p . The subnorm als* mean s c o re  i s  th u s  d e p re sse d  i n  

r e l a t i o n  to  t h a t  o f  norm al c h i ld r e n .  No s i g n i f i c a n t  r i s e  i n  c o r r e c t
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i d e n t i f i c a t i o n s  ap peared  in  th e  te rm in a l  b lo c k  f o r  a u t i s t i c  c h i ld r e n  

s in c e  th e y  f a i l e d  to  re a c h  th e  concep t a t ta in m e n t c r i t e r i o n  in  a l l  

c a s e s .

The r a t e  o f  concep t a t ta in m e n t was s tu d ie d  th ro u g h  th e  

a n a ly s i s  o f  d a ta  from th o se  co n ce p ts  i n  w hich a  s u b je c t  d id  re a c h  th e  

a t ta in m e n t c r i t e r i o n .  The mean number o f  concep t c a rd s  p la c e d  i n  th e  

box r e le v a n t  f o r  exem plars o f  th e  c o n c e p t, (b e fo re  th e  a t ta in m e n t 

c r i t e r i o n  had been re a c h e d )  was th e n  an a ly zed  f o r  th e  g ro u p s . S ince  

a u t i s t i c  c h i ld r e n  a l l  f a i l e d  to  re a c h  th e  c r i t e r i o n  f o r  concep t a t t a i n 

m ent on any o f  th e  c o n c e p ts , th e y  d id  n o t ap p ea r in  t h i s  a n a l y s i s .

Normal c h i ld r e n  reac h ed  th e  c r i t e r i o n  w ith in  a  mean o f  13*3 c a rd s  p la c e d  

i n  th e  exem plar box , w hereas f o r  subnorm als t h i s  mean was 20 .2  c a rd s .

The d i f f e r e n c e  betw een th e  two d i s t r i b u t i o n  o f  s c o re s  was s ig n i f i c a n t  

( t= 2 .3 6 ;  d f= 30; s i g .  2^ l e v e l ) .  T h e re fo re  i n  a d d i t io n  to  le a r n in g

few er co n ce p ts  i n  t o t a l ,  subnorm al s u b je c t s  r e q u ir e d  more e n c o u n te rs  

w ith  exem plars and non-exem plars  to  do so .

A nalyses were a ls o  conducted  to  a s s e s s  th e  p o s s i b i l i t y  th a t  

some g roups w ere a b le  to  c o r r e c t ly  i d e n t i f y  more exem plars o f  th e  concep t 

th a n  n o n -ex em p la rs , o r  more non-exem plars  th a n  ex em p la rs . T h is  may 

have a r i s e n  from  s u b je c ts  r e p e a te d ly  p r e f e r r in g  to  p la c e  a l l  concep t 

c a rd s  i n  one box ( i . e . ,  a  p o s i t i o n  re sp o n se  b i a s ) ,  o r  from a  s t r a t e g y  

th a t  r e s u l t e d  in  an o v e r - in c lu s io n  o f  c a rd s  in  e i t h e r  th e  exem plar o f  non

exem plar box . For exam ple, w ith  th e  concep t " fo o d s" , a t  some s ta g e  a  

s u b je c t  may have d ec id ed  to  t e s t  th e  h y p o th e s is  t h a t  th e  concep t was 

" f r u i t s " .  However, " f r u i t s "  i s  o n ly  a  s u b se t o f  th e  c o r r e c t  concep t 

" fo o d s" , and so t h i s  s u b je c t  would c o r r e c t ly  i d e n t i f y  many exem plars o f  

th e  a c tu a l  concep t w h ile  m a in ta in in g  t h i s  h y p o th e s is ,  b u t would a ls o  

p roduce a  s i g n i f i c a n t  number o f  * f a l s e  n e g a tiv e s*  ( e , g , ,  foods o th e r  

th a n  f r u i t s  b e in g  in c o r r e c t l y  p la c e d  in  th e  non-exem plar b o x ) . T his
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k in d  o f  h y p o th e s is  may th e r e f o r e  p roduce an ab n o rm ally  h ig h  number o f  

* f a l s e  n e g a tiv e *  re sp o n se s  i n  r e l a t i o n  to  th e  number o f  * f a l s e  

p o s i t i v e s ’ .

^ t ’- t e s t s  w ere conducted  s e p a r a te ly  f o r  each  g roup  on th e  

s c o re s  f o r  ’ f a l s e  p o s it iv e *  c a te g o r i s a t io n s  and ’ f a l s e  n e g a t iv e s ’ 

(T ab le  4C ). These however re v e a le d  th a t  f o r  n e i th e r  g ro u p s n o r  con

c e p ts  d id  th e  r a t i o  o f  th e s e  two e r r o r  ty p e s  d i f f e r  s i g n i f i c a n t l y .

T ab le  4C: F a ls e  P o s i t iv e s  Vs F a ls e  N eg a tiv es

Groups Concept Mean No. 

F a ls e  +

Mean No. 

F a ls e  N egs.

d f t s ig

I 13.4 9 .4 9 1 .48 ns

AUTISTIC I I 10.9 12.8 9 0 .7 0 ns

I I I 10.1 13.1 9 0 .93 ns

I 3.3 5 .7 9 1.49 ns

NORMAL I I 5.1 3 .7 9 1.95 ns

I I I 7 .9 4 .0 9 2 .4 0 ns

I 10.7 9 .3 9 0 .4 6 ns

SSN I I 9 .4 7 .6 9 1.83 ns

I I I 9 .4 9 .4 9 0.01 ns
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D isc u ss io n

The d a ta  from t h i s  s tu d y  o f  c l a s s  concep t a t ta in m e n t su g g e s ts  

t h a t  f o r  a u t i s t i c  c h i ld r e n  th e  ta s k s  p roved  to  be beyond t h e i r  c u r re n t  

a b i l i t y .  A ll a u t i s t i c  s u b je c ts  f a i l e d  th e  s p e c i f i e d  c r i t e r i o n  f o r  

co n cep t a t ta in m e n t ,  and d is p la y e d  o v e r a l l  perfo rm ance no b e t t e r  th a n  

chance l e v e l .  T h is f a i l u r e  does n o t ap p e a r to  be a  fu n c t io n  s o le ly  o f  

g lo b a l  i n t e l l e c t u a l  r e t a r d a t i o n  how ever, f o r  SSN c o n t ro l s  d is p la y e d  a  

s i g n i f i c a n t l y  h ig h e r  perform ance l e v e l  on th e  e x p e rim e n ta l t a s k s .

T here i s  ev id en ce  th e r e f o r e ,  t h a t  a u t i s t i c  c h i ld r e n  a re  more s e v e re ly  

im p a ire d  th a n  o th e r  r e ta r d e d  c h i ld r e n  in  c o g n i t iv e  fu n c t io n s  re q u ire d  

to  a c h ie v e  c l a s s  concep t a t ta in m e n t .

There a re  two p o in t s  t h a t  m ust be c o n s id e re d  i n  r e l a t i o n  to  

t h i s  c o n c lu s io n  how ever. The f i r s t  i s  t h a t  SSN c o n t ro l s  produced 

few er c o r r e c t  concep t i d e n t i f i c a t i o n s  th a n  norm al c h i ld r e n ,  and needed 

more e n c o u n te rs  w ith  r e le v a n t  in s ta n c e s  o f  th e  co n cep t to  re a c h  th e  

s p e c i f i e d  a t ta in m e n t c r i t e r i o n  where in d e ed  th e y  d id  s o . T h is may be 

c o n s id e re d  ev id en ce  t h a t  a t  l e a s t  p a r t  o f  th e  p oo r perfo rm ance o f  

a u t i s t i c  c h i ld r e n  i s  r e l a t e d  to  t h e i r  r e t a r d a t i o n .  But t h i s  does n o t 

acc o u n t f o r  th e  com plete  f a i l u r e  o f  a u t i s t i c  s u b je c t s  to  a c h ie v e  any o f  

th e  c l a s s  concep t a t ta in m e n ts ,  f o r  th e y  produced  a  m arked ly  i n f e r i o r  

perfo rm ance to  t h a t  o f  th e  su b n o rm als . I t  i s  c l e a r  t h a t  d e s p i te  t h e i r  

i n t e l l e c t u a l  r e t a r d a t i o n ,  SSN c o n t ro ls  w ere a b le  to  re a c h  th e  s p e c i f i e d  

concep t a t ta in m e n t c r i t e r i o n  in  a  s u b s t a n t i a l  number o f  c a s e s .

We must th e r e f o r e  i n f e r  t h a t  e i t h e r  th e  a u t i s t i c  c h i ld r e n  w ere 

i n  f a c t  more s e v e re ly  g lo b a l ly  i n t e l l e c t u a l l y  r e ta r d e d  th a n  th e  SSN 

c o n t ro l s  (w hich seems u n l ik e ly  in  view  o f  th e  Raven’ s s c o re s  and th e  

p ro fo u n d  su b n o rm a lity  o f  th e  c o n t ro l  g ro u p ) , o r  t h a t  a u t i s t i c  c h i ld r e n  

have a  s p e c i f i c  d e f i c i t  t h a t  i s  n o t p r e s e n t  i n  th e  c o n t ro l  g ro u p s , and 

w hich m arked ly  im p a irs  t h e i r  perfo rm ance on ta s k s  o f  c l a s s  concep t 

a t ta in m e n t .
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I t  may be su g g es ted  t h a t  th e  r e s u l t s  o f  th e  p r e s e n t  s tu d y , 

and i n  p a r t i c u l a r  th e  perfo rm ance o f  a u t i s t i c  c h i ld r e n ,  s im p ly  r e f l e c t  

th e  n e g a t i v i s t i c  b eh av io u r o f  th e  a u t i s t i c  c h i ld .  The assum ption  th a t  

th e  a u t i s t i c  group were n o t l e a r n in g  on th e  concep t a t ta in m e n t ta s k s  

and t h a t  t h e i r  perform ance was "random ", i s  o f  co u rse  b ased  upon a  

s t a t i s t i c a l  n o t io n  o f  chance l e v e l  re sp o n se  p a t t e r n s .  I t  i s  p o s s ib le  

t h a t  g iv e n  more t r i a l s  th e  a u t i s t i c  g roup would have reac h ed  th e  concep t 

a t ta in m e n t c r i t e r i o n  l e v e l s .  However, th e r e  was no ev id en ce  o f  t h i s  

from  in s p e c t io n  o f  th e  d a t a .  I f  th e  a u t i s t i c  c h i ld r e n  w ere f a i l i n g  

to  c o o p e ra te  i n  th e  s tu d y  and d is p la y in g  n e g a t iv is m , th e n  t h e i r  p erfo rm 

ance would have been  a t  l e s s  th a n  chance l e v e l ,  a s  was n o te d  in  one 

e x p e rim e n ta l d em o n s tra tio n  o f  n e g a t i v i s t i c  b e h a v io u r  ( Cowan, H odd ino tt 

and W rig h t, ,  T h is  was n o t th e  ca se  in  th e  p r e s e n t  s tu d y .

I t  may a ls o  be su g g e s te d  t h a t  th e  perfo rm ance o f  a u t i s t i c  

c h i ld r e n  on th e  c u r re n t  ta s k s  r e s u l t e d  from  th e  in e f f e c t iv e n e s s  o f  th e  

s o c ia l  rew ards u sed  i n  t h i s  s tu d y . However, th e  perfo rm ance o f  norm al 

and subnorm al s u b je c ts  was n o t c o n s is te n t  w ith  a  s im p le  le a r n in g  cu rve 

b u t r a t h e r  a  c o g n i t iv e  model o f  " c o n c e p tu a l s h i f t " .  Thus s o c ia l  

rew ard  was u n l ik e ly  to  be fundam ental to  s u c c e s s fu l  p e rfo rm a n ce . In  

a d d i t io n ,  i t  may be n o te d  th a t  th e  autonom ic d a ta  r e p o r te d  i n  c h a p te r  4 

su g g e s ts  t h a t  s o c ia l  rew ard  i s  resp o n d ed  to  by th e  a u t i s t i c  c h i ld .

A more p ro b a b le  and r e le v a n t  v a r ia b le  to  c o n s id e r  i s  th e  r o le  

o f  lan g u ag e  a s  a  m e d ia to r  in  th e  developm ent o f  c l a s s  concep t a t t a i n 

ment i n  ta s k s  such  a s  th o se  u sed  i n  t h i s  s tu d y .  F u r th  ( 196I ,  I 966) 

concluded  a f t e r  s tu d y in g  d e a f  and norm al c h i ld r e n ,  t h a t  lan g u ag e  ex p er

ie n c e  may in c re a s e  th e  e f f ic ie n c y  o f  concep t fo rm a tio n  i n  c e r t a in  

s i t u a t i o n s ,  b u t i s  n o t a  n e c e s s a ry  p r e r e q u i s i t e  f o r  th e  developm ent o f  

th e  b a s ic  c a p a c i ty  to  a b s t r a c t  and g e n e r a l i s e .  T here a re  o th e rs  

( e . g . ,  P ia g e t)  who p ropose  t h a t  c o g n i t iv e  developm ent i s  e s s e n t i a l l y  

in d e p en d en t o f  la n g u a g e , b u t s e v e ra l  o th e rs  who b e l ie v e  t h a t  th o u g h t i s
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dependen t upon th e  language  a v a i la b le  to  th e  c h i ld  ( e . g . ,  S lo b in , I 971) .  

Most rev iew s on th e  r e l a t i o n s h ip  betw een lang u ag e  and c o g n i t io n  conclude 

t h a t  th e  argum ents and ev id en ce  to  d a te  a re  b o th  com plex and c o n tro v e r 

s i a l  ( e .g ,  Cromer, 1974)* However, i t  seems d i f f i c u l t  to  deny th a t  

lan g u ag e  s k i l l s ,  and i n  p a r t i c u l a r  th e  u se  o f  ’ in n e r*  la n g u a g e , may 

f a c i l i t a t e  th e  a t ta in m e n t o f  c l a s s  c o n c e p ts .

In  th e  p r e s e n t  s tu d y , th e  SSN c h i ld r e n  d is p la y e d  d i s t i n c t l y  

l im i t e d  lang u ag e  s k i l l s ,  i n  b o th  p ro d u c tio n  and com prehension . However, 

th e y  may be c o n s id e re d  a s  d e f i c i t s  r e l a t e d  to  language  d e la y  and 

r e t a r d a t i o n  in  c o n t r a s t  to  d e v ia n c e . A u t i s t i c  c h i ld r e n  have been found 

to  d is p la y  b o th  pronounced d e la y  and d ev ian ce  i n  language  developm ent, 

even when compared w ith  c h i ld r e n  s e v e re ly  im p a ired  w ith  r e c e p t iv e  

lang u ag e  d is o r d e r s  (B a r ta k , R u t te r  and Cox, 1975).

The perfo rm ance o f  a u t i s t i c  c h i ld r e n  i n  th e  p r e s e n t  s tu d y  was 

m arked ly  i n f e r i o r  to  b o th  subnorm al and norm al c h i ld r e n ,  and i s  con

s i s t e n t  w ith  a  s e r io u s  d e f ic ie n c y  i n  c o g n i t iv e  ta s k s  r e q u i r in g  co n cep t

u a l  th o u g h t .  I t  may be d eb a ted  w h e th e r t h i s  d e f ic ie n c y  i s  a  r e s u l t  o f  

th e  se v e re  lan g u ag e  d e f i c i t s  o f  th e  a u t i s t i c  c h i ld ,  p re c lu d in g  th e  u se  

o f  v e rb a l  l a b e l s  a s  cod ing  u n i t s  and m e d ia to rs  i n  c o g n i t iv e  t a s k s .  An 

a l t e r n a t i v e  h y p o th e s is  i s  t h a t  th e  lan g u ag e  d e f i c i t s  th e m se lv e s , in  

a d d i t io n  to  th e  d e f ic ie n c i e s  found in  c o g n i t iv e  ta s k s  l i k e  c l a s s  concep t 

a t ta in m e n t ,  a r e  a  fu n c tio n  o f  a  common d e f i c i t  i n  c o g n i t io n  and co n cep t

u a l  th in k in g .  To a  la rg e  e x t e n t ,  th e  a d o p tio n  o f  one o f  th e s e  a l t e r 

n a t iv e  e x p la n a tio n s  may depend upon th e  way one e n v isa g e s  th e  r e l a t i o n 

sh ip  betw een language  and th o u g h t .

What may be concluded  from  th e  c u r r e n t  d a ta  i s  t h a t  a u t i s t i c  

c h i ld r e n  ap p e a r to  d is p la y  d e f i c i t s  in  c o n c e p tu a l th in k in g  o v e r and 

above th o se  found i n  SSN c h i ld r e n .  T h is  su p p o r ts  a  model o f  ch ild h o o d  

a u tism  in  w hich b o th  p ro found  language d e f i c i t s  and a  d y s fu n c tio n  o f  th e  

norm al p ro c e s s e s  r e l a t e d  to  c o g n i t io n ,  a re  im p lic a te d .
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In t ro d u c t io n

P r o b a b i l i ty  le a r n in g  i s  a  v a r i e ty  o f  p ro b le m -so lv in g  t h a t  

a p p e a rs  w e l l - s u i te d  f o r  an a n a ly s i s  o f  c o g n i t iv e  fu n c t io n in g  and 

p o s s ib le  d e f ic ie n c ie s  in  a u t i s t i c  c h i ld r e n .  These ta s k s  a re  

s u b s t a n t i a l l y  in d ep en d en t o f  language  s k i l l s ,  and le a r n in g  r e q u i r e s  th e  

developm ent and assessm en t o f  th e  e f f e c t iv e n e s s  o f  s t r a t e g i e s  u se d .

The c o n s id e ra b le  le n g th  o f  p r e d ic t io n  re sp o n se  sequences t h a t  a r e  

p roduced  y ie ld s  much d e t a i l e d  d a ta  f o r  th e  a n a ly s i s  o f  s t r a t e g i e s  

a d o p te d , th e  way in  w hich in fo rm a tio n  feed b ack  i s  u se d , and th e  shape 

o f  le a r n in g  c u rv e s . There a re  many v a r ia b le s  in  p r o b a b i l i t y  le a r n in g  

ta s k s  t h a t  can be m a n ip u la ted  e x p e r im e n ta lly .  These in c lu d e  th e  

m agnitude o f  th e  p r o b a b i l i t i e s  o f  ev en t o c c u r re n c e s ,  th e  re in fo rc e m e n t 

s c h e d u le , th e  s iz e  and d i r e c t io n  o f  ev en t r a t i o s ,  and th e  ty p e  o f  fe e d 

back  g iv e n .

P r o b a b i l i ty  l e a r n in g  u n d er c o n d it io n s  o f  p a r t i a l  re in fo rc e m e n t 

shows c l e a r  developm en ta l t r e n d s  w ith  c h i ld r e n ,  im p o rta n t v a r ia b le s  

a f f e c t in g  re sp o n se s  b e in g  c h ro n o lo g ic a l a g e , m en ta l a g e , and 

e x p e c ta t io n s  o f  re in fo rc e m e n t (G o u le t and Goodwin, 1970; S tev en so n , 

1972) .  I t  i s  a  g e n e r a l ly  a c c e p te d  f in d in g  th a t  c h i ld r e n  younger th a n  

f iv e  ad o p t n e a r  m axim izing s t r a t e g i e s  on such  s c h e d u le s ,  a s  do much 

o ld e r  c h i ld r e n  o f  abou t 15 y e a r s .  F ive  to  15 y e a r  o ld s  however adop t 

m atch ing  s t r a t e g i e s ,  b o th  o f  th e s e  ty p e s  o f  s t r a t e g y  becom ing s t a b l e  and 

c l e a r l y  v i s i b l e  w e ll w ith in  100 t r i a l s  (Goodwin, 1969; W eir, 1964) .

I f  th e  ev en t sch ed u le  i s  i t s e l f  changed d u r in g  th e  co u rse  o f  th e  le a r n 

in g  e x p e rim en t, younger c h i ld r e n  (below  fo u r )  have much g r e a t e r  

d i f f i c u l t y  i n  chang ing  t h e i r  re sp o n se  b ia s  e s ta b l i s h e d  by p re v io u s  

t r i a l s  (K essen and K essen , 196I ) .  On th e  b a s i s  o f  re sp o n se  p a t t e r n s  

p roduced  and a l s o  v e rb a l  r e p o r t s  from  s u b je c t s ,  i t  h as  been  concluded  

t h a t  th e  more r e a d i ly  c h i ld r e n  can g e n e ra te  complex h y p o th e se s , th e  

l e s s  l i k e l y  th e y  a re  to  maximize re in fo rc e m e n t i n  i n i t i a l  b lo c k s  o f



224.

t r i a l s .  Only l a t e r ,  when a  f u l l  a p p r a i s a l  o f  th e  e f f e c t iv e n e s s  o f  

th e s e  h y p o th e se s  o ccu rs  do th e  l e v e l s  o f  re in fo rc e m e n t a t t a in e d  

(num ber o f  p r e d ic t io n s  c o r r e c t )  re a c h  th e  l e v e l  o f  th e  p re - s c h o o l c h i ld .  

I t  seems th e r e f o r e  t h a t  a lth o u g h  o ld e r  c h i ld r e n  (above ab o u t 14)» and 

n u rs e ry - s c h o o l age c h i ld r e n ,  b o th  u se  n e a r - p r o b a b i l i t y  m axim ising  

s t r a t e g i e s  a t  th e  te rm in a l  s ta g e  o f  l e a r n in g ,  i t  i s  o n ly  th e  younger 

s u b je c t s  who adop t t h i s  s t r a t e g y  i n  th e  e a r ly  t r i a l s .  O lder s u b je c t s  

ado p t a  number o f  complex s t r a t e g i e s  b e fo re  f i n a l l y  a d o p tin g  n e a r -  

m ax im isin g . F iv e  to  14 y e a r  o ld s  ad o p t many sim p le  s t r a t e g i e s  i n  a  

t r i a l  and e r r o r  fa s h io n  b u t f a i l  to  re c o g n is e  th e  o p tim a l s t r a t e g y  o f  

m ax im isin g , and t h i s  d e p re s s e s  t h e i r  o v e r a l l  l e a r n in g  perfo rm ance  on 

th e s e  ta s k s  (W eir, I 964» Goodwin, I 969) .  T h is  ap p ea rs  to  be one o f  

th o s e  r a r e  in s ta n c e s  where younger s u b je c t s  p roduce more c o r r e c t  

re sp o n se s  on a  le a r n in g  ta s k  th a n  c h i ld r e n  o f  much g r e a t e r  c h ro n o lo g ic a l 

a g e .

R esponding on p r o b a b i l i t y  l e a r n in g  ta s k s  i s  a l s o  c l e a r ly  

a f f e c t e d  by e x p e c ta n c ie s  o f  r e in fo rc e m e n t ,  e i t h e r  from  l i f e  e x p e r ie n c e s  

o r  p r e t r a i n i n g .  S e v e ra l s tu d ie s  have shown th a t  i n s t i t u t i o n a l  

c h i ld r e n  and w o rk in g -c la s s  c h i ld r e n  te n d  to  re sp o n d  to  th e  more f re q u e n t 

s t im u lu s  to  a  g r e a t e r  e x te n t  th a n  o th e r  c h i ld r e n  ( th e re b y  b e in g  

rew arded  more i n  f a c t ) ;  and i t  i s  su g g e s te d  t h a t  t h i s  i s  b ecau se  th e y  

do n o t ex p ec t to  g e t  c o n tin u o u s  r e in fo rc e m e n t ,  u n l ik e  hom e-reared  and 

m id d le -c la s s  c h i ld r e n  (S tev en so n  and Z i g l e r ,  1958 ). T h is  e f f e c t  i s  

p e rh ap s  more c o n v in c in g ly  d em o n stra ted  by  e x p e r im e n ta lly  in d u c in g  c e r t a in  

e x p e c ta t io n s  o f  re in fo rc e m e n t by p r e t r a i n i n g  s u b je c t s  on v a ry in g  le v e l s  

o f  r e in fo rc e m e n t .  I t  may be p r e d ic te d  t h a t  m id d le -c la s s  c h i ld r e n ,  

e x p e c tin g  to  f in d  a  s o lu t io n  y ie ld in g  c o n s i s te n t  re in fo rc e m e n t ,  sh o u ld  

v a ry  t h e i r  re s p o n se s  more w id e ly  th a n  lo w e r - c la s s  c h i ld r e n  and th e re b y  

show a  lo w er freq u en cy  o f  re sp o n se  to  th e  m ost f re q u e n t s t im u lu s .

Gruen and Z ig le r  ( 1968) found th e s e  p r e d ic te d  r e s u l t s  i n  a  s tu d y  u s in g
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p r e t r a i n i n g .  For m id d le -c la s s  c h i ld r e n ,  p r e t r a in in g  w ith  low 

f r e q u e n c ie s  o f  re in fo rc e m e n t in c re a s e d  th e  in c id e n c e  o f  c h o ic e s  o f  th e  

r e in f o r c in g  s tim u lu s  o v e r t h a t  found fo llo w in g  p r e - t r a i n i n g  w ith  h ig h  

d e g re e s  o f  s u c c e s s .  L o w er-c la ss  c h i ld r e n ’ s perfo rm ance was n o t  i n 

f lu e n c e d  by p r e t r a in in g .  A p p a re n tly , th e  s h o r t- te rm  m a n ip u la t io n  o f  

su c c e ss  was i n s u f f i c i e n t  to  overcome th e  e x p e c ta n c ie s  o f  lo w e r - c la s s  

c h i ld r e n  re g a rd in g  t h e i r  e x p e c ta t io n  f o r  s u c c e s s .  S im ila r  r e s u l t s  

have been  o b ta in e d  u s in g  t e a c h e r ’ s r a t i n g s  o f  ach ievem ent and c h i ld r e n ’ s 

l e v e l s  o f  a s p i r a t i o n  (K ie r  and Z i g l e r ,  1970; G ruen , O tt in g e r  and 

Zi g l e r ,  1970) .  I t  would ap p e a r to  be q u i te  p la u s ib le  to  su g g e s t 

t h a t  we m igh t ex p ec t a  v a r i a b le  l i k e  r e t a r d a t i o n  to  o p e ra te  i n  a  s im i la r  

m anner to  lo w e r - s o c ia l  c l a s s  and i n s t i t u t i o n a l i s a t i o n ,  i n  i t s  e f f e c t  

upon e x p e c ta n c ie s  o f  re in fo rc e m e n t and th u s  re sp o n se  s t r a t e g i e s  (w ith  

r e le v a n c e  h e re  to  c h ild h o o d  au tism  and s u b n o rm a li ty ) .

A nother v a r i e t y  o f  p r o b a b i l i t y  l e a r n in g  d e s ig n  i s  t h a t  o f  

t r a n s f e r  o f  t r a i n i n g .  T h is  r e p r e s e n ts  an ex tre m e ly  s e n s i t i v e  method 

f o r  d e te rm in in g  th e  e f f e c t s  o f  p a s t  e x p e rie n c e  (G o u le t and Goodwin, 

1970) .  W eir ( 1964) su g g e s te d  t h a t  v e ry  young c h i ld r e n  ( o f  abou t 

th r e e  y e a r s  C .A .) do n o t re sp o n d  i n  p r o b a b i l i s t i c  ta s k s  by fo rm u la tin g  

s t r a t e g i e s  and t e s t i n g  h y p o th e se s . R a th e r , he su g g e s te d  th e y  resp o n d  

on a  p u re ly  re in fo rc e m e n t b a s i s .  Thus i t  was p r e d ic te d  t h a t  n u rs e ry  

sc h o o l c h i ld r e n  would p e rfo rm  in  a  s im i la r  f a s h io n  i n  t r a n s f e r  ta s k s  

w here th e  d e s ig n s  w ere s o lu t io n  i d e n t i c a l ,  re sp o n se  i d e n t i c a l ,  and 

s o lu t io n  d i f f e r e n t ,  re sp o n se  i d e n t i c a l ,  s in c e  th e  s o lu t io n  change 

w ould n o t p roduce any ’n e g a t iv e  t r a n s f e r ’ . S im i la r ly ,  th e y  would 

f in d  s o lu t io n  i d e n t i c a l ,  re sp o n se  d i f f e r e n t  a  d i f f i c u l t  t r a n s f e r  as  

th e y  a r e  re sp o n d in g  on a  p u re ly  re sp o n se  re in fo rc e m e n t b a s i s ,  and 

h e re  perfo rm ance  w ould be much p o o re r  th a n  f o r  o ld e r  s u b je c t s .

E v idence f o r  t h i s  h y p o th e s is  has been  r e p o r te d  (S tev en so n  and W eir,
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1959; Jo n es  and L iv e r a n t ,  I 96O ), a lth o u g h  t h i s  e f f e c t  was o n ly  found 

d u r in g  i n i t i a l  t r i a l s  on th e  second s c h e d u le . The d i f f i c u l t y  w ith  

d e c re a s in g  age in  such  t r a n s f e r  o f  re s p o n s e , and f o r  o ld e r  c h i ld r e n  

w ith  t r a n s f e r  o f  s o lu t io n  (C ra n d e ll  e t  a l . .  I 96I ) ,  i s  a  f a i l u r e  to  con

form  t o  a  new sch ed u le  due to  d i f f i c u l t y  i n  r e j e c t i n g  a  w e ll-1  ea rn ed  

s t r a t e g y  (Odom and Coon, I 966) .

F in a l ly ,  th e r e  a r e  d evelopm en ta l t r e n d s  i n  th e  co m p lex ity  o f  

s t r a t e g i e s  t h a t  can he g e n e ra te d ,  and much ev id en ce  su g g e s ts  t h a t  th e  

c h a r a c t e r i s t i c  p a t t e r n  i s  one o f  a  change from  p e r s e v e ra t io n  up to  f i v e ,  

to  a l t e r n a t i o n  up to  n in e ,  to  in c r e a s in g ly  more complex s t r a t e g i e s  

(G o u le t and Goodwin, 1 9 7 0 ). These a u th o rs  a l s o  su g g e s t t h a t  th e  f a i l 

u re  to  f in d  m axim ising  b e h a v io u r  i n  p r o b a b i l i t y  le a r n in g  ta s k s  betw een 

th e  ag es  o f  s i x  and abou t I 5 » i s  due l e s s  to  th e  a c tu a l  i n a b i l i t y  to  

g e n e ra te  more complex h y p o th e ses  th a n  to  in a d e q u a te  memory f o r  p a s t  

e v e n ts  and t h e i r  outcom es, r e s u l t i n g  in  in t e r f e r e n c e  among com peting , 

p a r t i a l l y  r e in f o r c e d ,  re sp o n se  p a t t e r n s  g e n e ra te d  d u r in g  th e  s u b je c t ’ s 

s e a rc h  b e h a v io u r .

I t  would th u s  a p p e a r t h a t  i n  th e  l i g h t  o f  developm en ta l 

s tu d ie s  o f  p r o b a b i l i t y  l e a r n in g ,  we know som eth ing  o f  th e  k in d s  o f  

s t r a t e g i e s  c h i ld r e n  u se  i n  t h i s  s i t u a t i o n ,  and th e  e f f e c t s  o f  r e in f o r c e 

ment s c h e d u le s ,  t r a n s f e r  d e s ig n s ,  and e x p e c ta n c ie s  o f  re in fo rc e m e n t .

We th e r e f o r e  have a  body o f  know ledge i n  w hich to  e v a lu a te  any d i f f e r 

e n t i a l  perfo rm ance o f  a u t i s t i c  and norm al c h i ld r e n  on such  t a s k s .  I n  

v iew  o f  th e  e f f e c t s  o f  dev elo p m en ta l (and  th u s  c o g n i t iv e )  ch an g es, i t  

i s  im p o r ta n t to  m atch s u b je c t s  on a  m easure o f  m en ta l a g e , and to  

c o n t ro l  f o r  th e  e f f e c t s  o f  r e t a r d a t i o n  ( e . g . ,  on e x p e c ta n c ie s  o f  

re in fo rc e m e n t)  by u s in g  a  subnerm al c o n t ro l  g ro u p .
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Method

a )  S u b je c ts

Ten a u t i s t i c  c h i ld r e n ,  te n  SSN c h i ld r e n ,  and te n  norm al 

s u b je c t s  to o k  p a r t  i n  t h i s  s tu d y . The a u t i s t i c  c h i ld r e n  d is p la y e d  th e  

symptom g roups o f  se v e re  language  im p airm en t, f a i l u r e  i n  s o c ia l  dev e lo p 

m en t, and r i t u a l i s t i c  and o b s e s s io n a l  b e h a v io u rs  t h a t  w ere d e s c r ib e d  in  

c h a p te r  t h r e e .  The norm al c o n t ro l s  w ere from  a  s t a t e  p rim ary  s c h o o l, 

and th e  r e ta r d e d  c h i ld r e n  from  a  su b n o rm a lity  i n s t i t u t i o n .  The l a t t e r  

g roup c o n s is te d  o f  two s u f f e r in g  from  PKU, f iv e  w ith  Down’ s Syndrome, 

and th r e e  w ith  su sp e c te d  b r a in  damage.

The a u t i s t i c  and c o n t ro l  g roups w ere m atched on th e  Raven’ s 

C oloured  P ro g re s s iv e  M a tr ic e s  t e s t ,  and th e s e  s c o r e s ,  to g e th e r  w ith  

c h ro n o lo g ic a l a g e s ,  a re  shown in  T ab le  5A.

T ab le  5A; T e s t D ata f o r  A u t i s t i c  and C o n tro l Groups

Group N
C h ro n o lo g ic a l Age Raven’ s Raw S co res

Mean Range Mean Range

A u t i s t i c 10 9 .5 4 .5 -1 5 .3 10 .4 0-17

Normal 10 5 .3 4 .9 -  5 .7 10 .8 5-14

SSN 10 15 .4 1 3 .9 -1 6 .1 1 9 .0 0-12

b )  P ro c edu re

E x p erim en ta l and c o n t ro l  g roups com pleted  a  p r e - t e s t  t a s k  

and two p r o b a b i l i t y  le a r n in g  t a s k s .  The l e a r n in g  ta s k s  were s e p a ra te d  

by a  com plete  day to  p re v e n t s i g n i f i c a n t  i n t e r f e r e n c e  e f f e c t s  from  le a r n 

in g  on one ta s k  to  th e  o th e r .  Each s u b je c t  s a t  a t  a  t a b l e  on w hich was 

p o s i t io n e d  a  l a r g e  model o f  a  h o u se , and a t  th e  b ase  o f  t h i s  th e r e  was
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a  s u b je c t  c o n t ro l  p a n e l .  The e x p e rim e n te r  s a t  b eh in d  th e  ’ho u se* , 

w hich c o n ta in e d  an open com partm ent a t  th e  r e a r .  The model house was 

c o n s tru c te d  i n  la r g e  d im ensions ( 24** x  26") i n  o rd e r  t h a t  th e  r e le v a n t  

p a r t s  sh o u ld  be o f  s u f f i c i e n t  s iz e  to  m a in ta in  th e  a t t e n t i o n  o f  s u b je c t s .  

D e ta i l s  o f  th e  s t r u c t u r e s  o f  th e  ’h o u se ’ were p a in te d  i n  b r ig h t  c o lo u r s ,  

and some com ponents were c o n s tru c te d  i n  3 d im ensions ( e . g . ,  th e  doorway, 

r o o f ,  and ch im ney). Above th e  doorway o f  th e  ’h o u se ’ th e r e  was an 

o range b u lb ,  e l e c t r o n i c a l l y  o p e ra te d ,  and i n  th e  ch im ney-po t a  co n ce a led  

b u z z e r  s im i l a r l y  o p e ra te d .

Behind th e  model h o u se , a  s e r i e s  o f  sw itc h e s  and r e la y s  

e l e c t r o n i c a l l y  o p e ra te d  th e  r e l e a s e  o f  e i t h e r  a  f ig u r e  o f  a  boy , o r  a  

g i r l ,  w hich co u ld  drop  in t o  th e  open doorway o f  th e  h o u se , d i r e c t l y  i n  

f r o n t  o f  th e  s u b je c t .  The c o n t ro l  p a n e l c o n s is te d  o f  a  r e c ta n g u la r  

b o a rd , on w hich w ere p o s i t io n e d  two la r g e  wooden keys (2"  x  4” )» On 

th e  l e f t  hand key  a  p ic tu r e  o f  a  boy was p a in te d  in  one c o lo u r ,  and on 

th e  r i g h t  hand key  a  g i r l  was p a in te d  in  a  d i f f e r e n t  c o lo u r .  These 

p i c tu r e s  d i r e c t l y  m atched th e  boy and g i r l  f ig u r e s  t h a t  ap p ea red  i n  th e  

doorway o f  th e  h o u se .

The s u b je c t ’ s t a s k  was to  p r e d ic t  w hether th e  boy o r  th e  g i r l  

would ap p e a r i n  th e  doorway on each  t r i a l .  T h is  tw o -ch o ic e  p r e d ic t io n  

was how ever made n o n -v e rb a l ly ,  th e  s u b je c t  p r e s s in g  e i t h e r  th e  key  w ith  

th e  p i c tu r e  o f  th e  boy o r  th e  g i r l  i n  acco rd an ce  w ith  h i s  s p e c i f i c  

p r e d i c t i o n .  A p r e - t e s t  m atch in g  ta s k  had shown t h a t  a l l  s u b je c t s  w ere 

a b le  to  m atch th e  p ic tu r e s  to  th e  r e le v a n t  f i g u r e s ,  and co u ld  a l s o  make 

t h i s  d i s c r im in a t io n  when v e r b a l ly  re q u e s te d  to  do s o .

The e x p e rim e n ta l p ro ced u re  began w ith  th e  e x p e rim e n te r  

s e l e c t i n g  w h eth er th e  boy o r  g i r l  would ap p e a r i n  th e  d o o r a t  th e  n e x t 

t r i a l .  He d id  t h i s  on th e  b a s i s  o f  a  p re d e te rm in e d  sc h ed u le  th ro u g h 

o u t ,  and made th e  s e le c t io n  by o p e ra t in g  a  sw itc h  a t  th e  r e a r  o f  th e  

h o u se . T h is  a l s o  a u to m a tic a l ly  a c t iv a t e d  th e  keys on th e  s u b je c t
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c o n t ro l  p a n e l .  The s u b je c t  was th e n  in s t r u c t e d  to  p r e d ic t  w hich  c h i ld  

would ap p e a r  i n  th e  d oo r on th e  n e x t t r i a l  by  p r e s s in g  th e  k ey  r e le v a n t

to  h i s  c h o ic e . He was t o l d  t o ;  "Show me w h eth er you th in k  th e  boy o r  th e

g i r l  w i l l  come to  th e  door t h i s  t im e " .  The a c t io n  o f  p r e s s in g  th e  r e s 

ponse key  t r i g g e r e d  th e  r e l e a s e  m echanism , and e i t h e r  th e  boy o r  g i r l  (a s

p r e - s e le c te d  by E ) , ap p ea red  i n  th e  doorw ay. I f  th e  s u b je c t  p r e d ic te d

c o r r e c t l y ,  th e  o range b u lb  above th e  doorway i l lu m in a te d ,  and th e  b u z z e r 

sounded ( f o r  3 -4  s e c o n d s ) . I f ,  d u r in g  d e m o n s tra tio n  t r i a l s ,  a  s u b je c t  

showed any s ig n s  t h a t  he found th e  b u z z e r  a v e r s iv e ,  i t  was im m ed ia te ly  

sw itch ed  o f f  and o n ly  th e  l i g h t  o p e ra te d  on f u r t h e r  t r i a l s .  (T h is  was 

n e c e s s a ry  f o r  one a u t i s t i c  and one subnorm al s u b j e c t ) .  I f  th e  s u b je c t  

was i n c o r r e c t  i n  h i s  p r e d ic t io n ,  th e  p r e - s e le c te d  b o y /g i r l  ap p ea red  in  

th e  doorw ay, b u t th e  b u z z e r  and th e  l i g h t  w ere n o t t r i g g e r e d .  Thus 

c o n tin g e n t feed b ack  was g iv e n  to  s u b je c t s  a f t e r  each  t r i a l  i n  th e  form  o f  

th e  v i s u a l  d is p la y  o f  th e  boy o r  g i r l ,  and th e  l i g h t  and b u z z e r  on 

c o r r e c t  t r i a l s .  S u b je c ts  w ere a l s o  v e r b a l ly  p r a is e d  a f t e r  each  c o r r e c t  

t r i a l ,  and encouraged  to  make a s  many c o r r e c t  p r e d ic t io n s  a s  p o s s ib le .

T r i a l s  co n tin u e d  i n  t h i s  m anner, w ith  th e  s u b je c t  m aking 

p r e d ic t io n s  a t  h i s  own p r e f e r r e d  p a c e . The p r e d ic t io n s  f o r  each  t r i a l  

w ere r e c o rd e d .

A s e t  o f  d e m o n s tra tio n  t r i a l s  w ere shown to  each  s u b je c t  

b e fo re  ta s k  one commenced, and th e r e  was a l s o  a  p r e - t e s t  p r a c t i c e  

sequence o f  30 t r i a l s .  H ere s u b je c t s  made p r e d ic t io n s  and th e  

e x p e rim e n te r  d id  n o t fo llo w  a  p re d e te rm in e d  sequence o f  e v e n ts .

R a th e r , th e  e x p e rim e n te r  en su red  t h a t  905  ̂ o f  th e s e  ’ sp o n tan eo u s  * 

p r e d ic t io n s  w ere c o r r e c t ,  th ro u g h  th e  u se  o f  an  e l e c t r o n i c a l l y  o p e ra te d  

" a l l  c o r r e c t "  s w itc h . T h is  sequence o f  30 p r e d ic t io n  re s p o n s e s  was 

an a ly se d  to  d e te rm in e  any a p p a re n t e v en t p re fe re n c e s  o r  b i a s e s ,  and to  

o b serv e  any p re -e x p e r im e n ta l s t r a t e g i e s  t h a t  s u b je c t s  may have b ro u g h t 

w ith  them to  th e  t a s k s .  A re sp o n se  b ia s  ( e i t h e r  b o y /g i r l  o r  l e f t / r i g h t )
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was d e f in e d  by p r e d ic t io n s  t o t a l l i n g  more th a n  tw en ty  g i r l s  o r  more 

th a n  tw en ty  b o y s . E xact p r o b a b i l i t i e s  u s in g  th e  b in o m ia l expansion  

were c a l c u la te d ,  and th e s e  showed t h a t  more th a n  tw en ty  p r e d ic t io n s  o f  

one member o f  a  b in a ry  ch o ice  (o u t o f  a  t o t a l  o f  30) o c c u rs  by chance 

w ith  a  p r o b a b i l i t y  o f  l e s s  th a n  O.O5 . Any such  re sp o n se  b ia s e s  were 

r e c o rd e d .

Task 1 ; The e x p e r im e n te r-d e f in e d  even t sequences i n  Task 1 c o n s is te d  

o f  a  sch ed u le  in  w hich th e r e  were 80 c o n se c u tiv e  t r i a l s  on an ev en t 

r a t i o  o f  75^ ev en t A-; 25% ev en t B. A f te r  th e s e  80 t r i a l s  th e

ev en t r a t i o  was re v e r s e d  to  25% ev en t A: 75% ev en t B, and th e r e  was no

in t e r r u p t io n  o r  any cues to  i n d i c a te  to  th e  s u b je c t  t h a t  th e  ev en t r a t i o  

was chang ing  a t  t h i s  p o in t .  T here were 80 f u r th e r  t r i a l s  on t h i s  

second r a t i o ,  m aking a  t o t a l  o f  I 60 t r i a l s  on Task 1 .

The event ratios were constructed in such a manner that within 
every block of 20 trials the overall ratio of the events was always 75% 
of one event and 25% of the other event. However, within this con
straint the precise order of the events varied from block to block.
Event A and Event B were alternated from boy; girl to girl; boy from one 
subject to the next, and balanced across groups. However, if subjects 
showed a significant response bias on the pre-test ’spontaneous* 

sequence, they always commenced the task with their preferred figure as 

the least frequent event.
The e x a c t o rd e r  o f  e v e n ts  w ith in  th e  c o n s t r a in t  o f  a  75%î25% 

e v en t r a t i o  was o f  co u rse  n o t p r e d ic ta b le  w ith  100% s u c c e s s .  The ta s k  

was th u s  a  p r o b a b i l i s t i c  one i n  w hich s u b je c t s  cou ld  n o t be c o r r e c t  on 

ev e ry  t r i a l  and cou ld  o n ly  a s s ig n  s u b je c t iv e  p r o b a b i l i t i e s  to  th e  

o c c u rre n c e  o f  each  e v e n t .  The ev en t p r e s e n ta t io n  was s u c c e s s iv e ,  and 

d e te rm in ed  by th e  e x p e r im e n te r . Task 1 was d e s ig n e d  to  m easure and
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compare th e  le a r n in g  cu rv es  f o r  e x p e rim e n ta l and c o n t ro l  g ro u p s , and 

to  a s s e s s  th e  e f f e c t  o f  a  r e v e r s a l  i n  th e  m ost f re q u e n t ev en t ( i . e . ,  

th e  most f r e q u e n t ly  r e in f o r c e d  e v e n t ) .

Task 2 ; The second ta s k  in v o lv e d  a  sch ed u le  d e s ig n ed  to  d em o n stra te  

th e  e f f e c t s  o f  chang ing  th e  m ag n itu d e , h u t n o t  d i r e c t i o n ,  o f  th e  even t 

r a t i o .  Thus th e  most f r e q u e n t ly  r e in f o r c e d  ev en t d id  n o t change in  

t h i s  t a s k ,  b u t i t s  p r o b a b i l i t y  o f  o c c u rre n c e  d e c re a se d .

The f i r s t  60 t r i a l s  o f  Task 2 c o n s is te d  o f  an  ev en t r a t i o  

o f  80% ev en t A; 20% ev en t B. At t r i a l  60 t h i s  r a t i o  changed to  60% 

ev en t A: 40% ev en t B. The ev en t r a t i o  th e re b y  d e c re a se d  in  t r i a l s

6 0 -120 . As in  Task 1 , th e  e v e n ts  A and B w ere a l t e r n a t e d  from one 

s u b je c t  to  th e  n e x t .  Perform ance on Task 1 had d em o n stra ted  t h a t  by 

60 t r i a l s  th e  su b je c ts*  ev en t p r e d ic t io n s  had reac h ed  an a c c e p ta b ly  

s t a b l e  l e v e l .  T h e re fo re  on Task 2 , th e  two r a t i o s  u n d er o b s e rv a tio n  

w ere r e s t r i c t e d  to  60 t r i a l s  e a c h . T h is  was c o n s id e re d  n e c e s s a ry  in  

o rd e r  t h a t  s u b je c ts *  a t t e n t i o n  span  sh o u ld  n o t  be ex ceed ed . P robab

i l i t y  l e a r n in g  ta s k s  such  a s  th o s e  u sed  i n  t h i s  s tu d y  can be ex tre m e ly  

m onotonous a f t e r  a  p e r io d  o f  i n i t i a l  n o v e l ty .  The a t t e n t i o n  span  o f  

b o th  a u t i s t i c  and subnorm al s u b je c t s  was c l e a r l y  l i m i t e d .  I t  was 

th e r e f o r e  c o n s id e re d  n e c e s s a ry  to  red u ce  th e  le n g th  o f  ta s k s  to  th e  min

imum number o f  t r i a l s  needed  to  a s c e r t a in  s t a b l e  perfo rm ance l e v e l s .

The somewhat e la b o ra te  a p p a ra tu s  u sed  i n  th e  s tu d y  ( i n  c o n t r a s t  to  packs 

o f  p la y in g  c a rd s  f o r  exam ple, t h a t  a r e  f r e q u e n t ly  u sed  in  s tu d ie s  w ith  

o th e r  e x p e rim e n ta l sa m p le s ) , was a l s o  an  a t te m p t to  m axim ise th e  

a t t e n t i o n  span  o f  th e  s u b je c t s  u se d .

Task 2 was conducted  in  th e  same m anner a s  Task 1 • The 

ex p e rim e n te r  d e te rm in ed  th e  ev en t on e v e ry  t r i a l  a c c o rd in g  to  th e  p re 

d e te rm in e d  s c h e d u le , and feed b ack  was g iv e n  to  s u b je c t s  a f t e r  ev e ry  t r i a l  

p r e d ic t io n ,  v e rb a l  encouragem ent a f t e r  each  c o r r e c t  r e s p o n s e , and ev e ry
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p r e d ic t io n  was r e c o rd e d . S im i la r ly ,  th e r e  was no i n t e r r u p t i o n  o r  

cue g iv e n  when th e  event r a t i o  changed a t  th e  m id -p o in t o f  th e  t a s k .

R e s u lts

A ll su b je c ts*  p r e d ic t io n s  were re c o rd e d , and th e  p e rc e n ta g e  

p r e d ic t io n s  o f  th e  most f re q u e n t ev en t was p lo t t e d  a s  a  f u n c t io n  o f  

t r i a l s .  T r i a l s  were grouped  in to  b lo c k s  o f  20 s in c e  th e s e  b lo c k s  had 

been  d e s ig n e d  to  c o n ta in  th e  same o v e r a l l  ev en t r a t i o ,  a l th o u g h  i n t e r 

m e d ia te  t r i a l s  were a l s o  p lo t t e d  w here n e c e s s a ry  and a t  p o in t s  w ith in  a  

b lo c k  w here th e  ev en t r a t i o  was com m ensurate w ith  th e  o v e r a l l  r a t i o .

The d a ta  f o r  th e  group means f o r  Task 1 i s  shown i n  F ig u re

The even t p r e d ic t io n s  f o r  Task 1 su g g e s te d  th a t  b o th  norm al 

and subnorm al c h i ld r e n  in c re a s e d  t h e i r  p r e d ic t io n s  o f  th e  m ost f re q u e n t 

e v en t o v e r th e  b lo c k s  f o r  t r i a l s  12 -80 . By th e  8 0 th  t r i a l  th e s e  g roups 

p roduced  p r e d ic t io n  l e v e l s  t h a t  ap p ro x im a te ly  m atched th e  r e l a t i v e  

fre q u e n c y  o f  th e  o ccu rren c e  o f  th e  two e v e n ts .  T h is  change i n  ev en t 

p r e d ic t io n s  o v e r t r i a l s  b lo c k s  was n o t a p p a re n t i n  a u t i s t i c  c h i ld r e n .

An e m p ir ic a l a n a ly s i s  o f  th e  t r e n d s  was c a lc u la te d  u s in g  a  

Groups X T r i a l  B locks x S u b je c ts  a n a ly s i s  o f  v a r ia n c e  ( s e e  T ab le  5 b)* 

The Groups and T r i a l s  te rm s w ere b o th  s i g n i f i c a n t ,  d e m o n s tra tin g  th a t  

th e  p r e d ic t io n s  o f  th e  most f re q u e n t ev en t in c re a s e d  w ith  t r i a l s  and 

th e  g ro u p s d i f f e r e d  in  t h e i r  p r e d ic t io n  l e v e l s .  However, th e  i n t e r 

a c t io n  betw een g roups and t r i a l s  was a l s o  s i g n i f i c a n t  (F=3.35> s i g . 15!^).

T rend a n a ly s e s  w ere conducted  a c ro s s  t r i a l  b lo c k s  on th e  means f o r  th e  

g ro u p s . T h is  confirm ed  t h a t  f o r  b o th  norm al and subnorm al c h i ld r e n ,  

th e  p e rc e n ta g e  p r e d ic t io n s  o f  th e  most f re q u e n t ev en t in c re a s e d  

s i g n i f i c a n t l y  w ith  t r i a l  numbers (F=9*97> s i g .  0 .1 ^  l e v e l ;  and 

P = 2 .25 ; s i g .  5^  l e v e l  r e s p e c t iv e l y ) .  T here was no s i g n i f i c a n t  t r e n d  

f o r  th e  a u t i s t i c  group (F=0.53)*
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T ab le  5 B ; Groups x T r i a l s  12-80 (T ask  1) x  S u b je c ts  
a n a ly s i s  o f  v a r ia n c e

234 .

Source SS d f MS P P

Groups 5817.72 2 29O8 .86 3 .86 59̂

T r i a l s 4130.56 4 1032.64 9.37 0 .1 #

S u b je c ts 4990.83 9 554.54

Groups X T r i a l s 3997.68 8 499.71 3 .35 1#

Groups X S u b je c ts 13547.21 18 752.62

T r i a l s  x  S u b je c ts 3968.77 36 110.24

Groups X T r i a l s  x 
S u b je c ts 10735.39 72 149.10

T o ta l 47188.16 149
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The group d a ta  i n  F ig u re  5^1 a ls o  su g g e s t t h a t  d u r in g  th e  t r i a l  

b lo c k s  fo llo w in g  th e  r e v e r s a l  i n  th e  ev en t r a t i o ,  th e r e  was a  r a p id  

drop  i n  p r e d ic t io n s  o f  th e  most f re q u e n t ev en t made by norm al and sub

norm al c h i ld r e n ,  b u t t h i s  was n o t so f o r  a u t i s t i c  c h i ld r e n .  A Groups x 

T r i a l s  x  S u b je c ts  a n a ly s i s  o f  v a r ia n c e  was conducted  u s in g  th e  mean d a ta  

from  t r i a l s  80 and 92 (T ab le  5 0 ) .  The Groups x T r i a l s  i n t e r a c t i o n  

was s i g n i f i c a n t  (F = 5 .0 7 ; s i g .  2-J# l e v e l ) ,  and t h i s  con firm ed  th a t  w h i ls t  

th e  perfo rm ance  o f  a u t i s t i c  c h i ld r e n  d id  n o t  change s i g n i f i c a n t l y  

fo llo w in g  th e  r e v e r s a l  i n  th e  e v en t r a t i o ,  norm al and subnorm al c h i ld r e n  

made s i g n i f i c a n t l y  few er p r e d ic t io n s  o f  th e  most f re q u e n t e v e n t when 

t h i s  changed a f t e r  t r i a l  8 0 . Subnormal c h i ld r e n  co n tin u e d  to  resp o n d  

a t  a  l e v e l  com mensurate w ith  t h e i r  p r e d ic t io n s  a t  l a t e r  s ta g e s  o f  th e  

f i r s t  ev e n t r a t i o .  Thus a f t e r  th e  ev en t r a t i o  r e v e r s e d  a t  t r i a l  80 , 

th e y  p roduced  an e s p e c i a l l y  low p e rc e n ta g e  o f  p r e d ic t io n s  o f  th e  most 

f re q u e n t e v e n t .

A Groups X T r i a l s  x S u b je c ts  a n a ly s i s  o f  v a r ia n c e  was c a r r i e d  

o u t on th e  g roup d a ta  d u r in g  t r i a l s  92 to  160 (T ab le  5 D ) •  The 

g ro u p s d i f f e r e d  s i g n i f i c a n t l y ,  and th e r e  was a l s o  a  s i g n i f i c a n t  e f f e c t  

o f  t r i a l s  on p r e d ic t io n s .  However, th e  Groups x T r i a l s  i n t e r a c t i o n  

was a l s o  s i g n i f i c a n t  (P=2*45î s i g .  2^# l e v e l ) .  T rend a n a ly s e s  were 

co n ducted  on th e  group  means f o r  th e  t r i a l  b lo c k s  u n d e r c o n s id e r a t io n ,  

and t h i s  r e v e a le d  t h a t  b o th  norm al and subnorm al c h i ld r e n  in c re a s e d  

t h e i r  p r e d ic t io n s  o f  th e  m ost f re q u e n t ev en t o v e r t r i a l s  i n  re sp o n se  to  

t h i s  second ev en t r a t i o  (F=10 . 92 ; s i g .  0 .1 #  l e v e l ; and P=14 . 4 0 j 

s i g .  0 .1 #  l e v e l  r e s p e c t iv e l y ) .  A u t i s t i c  c h i ld r e n  d id  n o t show such  an 

in c r e a s e  however (P = 0 .7 5 ) .

On Task 1 t h e r e f o r e ,  a u t i s t i c  c h i ld r e n  responded  w ith  approx

im a te ly  an eq u a l freq u en cy  to  b o th  e v e n ts  th ro u g h o u t, i r r e s p e c t i v e  o f  

th e  ev en t r a t i o  change . Both norm al and subnorm al c h i ld r e n  how ever.



T ab le  5 G : Groups x  T r i a l s  80-92 (Task 1) x S u b je c ts
a n a ly s i s  o f  v a r ia n c e

235a.

Source SS d f MS F P

Groups 673.63 2 336.82 3.05 • n s

T r i a l s 5900.42 1 5900.42 11.69 1#
S u b je c ts 1378.82 9 153.20

Groups X T r i a l s 4110.25 2 2055.12 5 .07 2 .̂ 0

Groups X S u b je c ts 1011.03 18 110.52

T r i a l s  x S u b je c ts 4543.75 9 504.86

Groups X T r i a l s  x
S u b je c ts 7291.10 18 405.06

T o ta l 249O8 .98 59

T ab le  5 B : Groups x T r i a l s  92-160 (T ask  l )  x S u b je c ts
a n a ly s i s  o f  v a r ia n c e

Source SS d f MS F p

Groups 8O59.72 2 4029.86 9 .9 6

T r i a l s 10484.11 4 2621.03 14.39 0 .1 #

S u b je c ts 3649.04 9 405.45
Groups X T r i a l s 3732.61 8 466.58 2.45 24#

Groups X S u b je c ts 7280.68 18 404 .48

T r i a l s  x  S u b je c ts 6553.63 36 182.05

Groups X T r i a l s  x
S u b je c ts 13711.65 72 190.44

T o ta l 53471.44 149
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d ev e lo p ed  p r e d ic t io n  p a t t e r n s  a p p ro ac h in g  * p r o b a b i l i t y  m atching* on th e  

f i r s t  ev en t r a t i o  ( 7 5 *25) and d em o n stra ted  changes i n  t h e i r  re sp o n se  

p a t t e r n s  i n  th e  d i r e c t i o n  o f  th e  second e v en t r a t i o  ( 2 5 *75 ) a f t e r  th e  

ev en t r a t i o  change a t  t r i a l  8 0 . Normal c h i ld r e n  changed t h e i r  

p r e d ic t io n  l e v e l s  i n  re sp o n se  to  th e  ev en t r a t i o  change r a t h e r  q u ic k e r  

th a n  su b n o rm als. B y  t r i a l  160 th e  norm al c h i ld r e n  approached  

• p r o b a b i l i ty  m atching* o f  th e  second ev en t r a t i o ,  w hereas subnorm al were 

s t i l l  p r e d ic t in g  th e  m ost f re q u e n t ev en t i n  o n ly  60# o f  t h e i r  r e s p o n s e s .

The group d a ta  f o r  mean p r e d ic t io n s  i n  th e  t r i a l  b lo c k s  on 

Task 2 axe d is p la y e d  i n  F ig u re  5 / ü *  A Groups x T r i a l s  x  S u b je c ts  

a n a ly s i s  o f  v a r ia n c e  was conducted  on d a ta  f o r  t r i a l s  10 -6 0 , where th e  

ev en t r a t i o  was 80 :20  (T ab le  5 E ) .  Both th e  Groups and th e  T r i a l s  

te rm s w ere s ig n f ic a n t  (F=4*58; s i g .  2 j#  l e v e l :  and F=7.95»

s i g .  0 .1 #  l e v e l  r e s p e c t iv e l y ) .  A ll th r e e  g roups in c re a s e d  t h e i r  p re 

d ic t io n s  o f  th e  most f re q u e n t ev en t on t h i s  ev en t s c h e d u le , and t r e n d  

a n a ly s e s  confirm ed  th a t  f o r  each  g roup t h i s  in c re a s e  was s i g n i f i c a n t  

( f o r  a u t i s t s  F=9«71> s i g .  0 .1 #  l e v e l ;  f o r  no rm als F=20.27; s i g .  0 .1 #  

l e v e l  ; f o r  subnorm al F=3 *19* s i g .  1# l e v e l ) .  However, o n ly  norm al 

c h i ld r e n  d em o n stra ted  p r e d ic t io n  p a t t e r n s  a p p ro ac h in g  a  p r o b a b i l i t y  

m atch in g  l e v e l .  Subnormal s u b je c t s  p roduced  few er p r e d ic t io n s  o f  th e  

m ost f re q u e n t e v e n t ,  a lth o u g h  more so th a n  a u t i s t i c  c h i ld r e n .

A Groups X T r i a l s  x  S u b je c ts  a n a ly s i s  o f  v a r ia n c e  was 

conducted  on p r e d ic t io n  d a ta  f o r  t r i a l s  80 -1 2 0 , th e  p e r io d  d u r in g  w hich 

th e  ev en t r a t i o  had dropped  to  60:40  (T ab le  5E ) .  The Groups and 

T r i a l s  te rm s w ere b o th  s i g n i f i c a n t ,  b u t th e  i n t e r a c t i o n  betw een them 

a l s o  re a c h e d  s ig n i f i c a n c e  l e v e l  (F=3*16; s i g .  5# l e v e l ) . T h is  

su g g e s te d  t h a t  w h i ls t  th e  p e rc e n ta g e  o f  p r e d ic t io n s  o f  th e  most f re q u e n t 

ev en t i n i t i a l l y  dropped  f o r  each  g roup fo llo w in g  th e  r e d u c t io n  i n  

m agnitude o f  th e  e v en t r a t i o ,  norm al c h i ld r e n  su b se q u e n tly  in c re a s e d
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T ab le  5 E : Groups x T r i a l s  10-60 (Task 2 ) x S u b je c ts
a n a ly s i s  o f  v a r ia n c e

238.

Source SS d f MS F P

Groups 5661.82 2 2830.91 4 .5 8

T r i a l s 2463.37 3 821 .12 7 .9 5 0 .1 #

S u b je c ts 4431.87 9 492.43
Groups X T r i a l s 497.78 6 82 .96 0 .60 n s

Groups X S u b je c ts 11185.18 18 621.40

T r i a l s  x S u b je c ts 2788.47 27 103.28

Groups X T r i a l s  x
S u b je c ts 7375.88 54 136.59

T o ta l 34404.37 119

T ab le  5F: Groups x T r i a l s  80-120 (T ask 2) x S u b je c ts
a n a ly s i s o f  v a r ia n c e

Source SS d f MS F P

Groups 6600.60 2 3300.30 8 .3 6

T r i a l s 1965.60 2 982 .80 9 .8 3 \ i o

S u b je c ts 2698.04 9 299.78

Groups X T r i a l s 2016.40 4 504.10 3 .16 59̂
Groups X S u b je c ts 7104.29 18 394.68

T r i a l s  x  S u b je c ts 1799.96 18 100.00

Groups X T r i a l s  x
S u b je c ts 5740.71 36 159.46

T o ta l 27925.60 89
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th e  fre q u e n c y  o f  t h e i r  p r e d ic t io n s  o f  th e  most f r e q u e n t  e v e n t .  A 

t r e n d  a n a ly s i s  con firm ed  t h a t  t h i s  in c re a s e  was s i g n i f i c a n t  

(F = 3 .3 4 ; s i g .  2-g^ l e v e l ) .

Having' a s s e s s e d  o v e r a l l  perfo rm ance l e v e l s  and th e  p e rc e n ta g e  

p r e d ic t io n s  o f  th e  m ost f re q u e n t e v e n t ,  a n a ly s i s  was th e n  fo c u sse d  upon 

th e  s t r a t e g i e s  t h a t  s u b je c ts  ad o p ted  from t r i a l  to  t r i a l ,  and t h e i r  u se  

o f  in fo rm a tio n  feed b ack  co n c e rn in g  p r e d ic t io n s  and th e  a c tu a l  ev e n ts  

t h a t  o c c u r re d . The b in a ry  p r e d ic t io n s  ( b o y /g i r l )  w ere c l a s s i f i e d  in t o  

fo u r  c a te g o r ie s  on th e  b a s is  o f  t h e i r  r e l a t i o n  to  th e  p re v io u s  p r e d ic t io n .  

These w ere ;

i .  W in -S h if t (p re c e d in g  p r e d ic t io n  c o r r e c t ,  b u t th e  s u b je c t  sw itch ed  

h i s  c u r r e n t  p r e d ic t io n  to  th e  a l t e r n a t i v e  e v e n t ) .

i i .  W in-S tay  (p re c e d in g  p r e d ic t io n  c o r r e c t ,  c u r r e n t  p r e d ic t io n  

rem ained  th e  sam e).

i i i .  L o s e -S h if t  (p re c e d in g  p r e d ic t io n  i n c o r r e c t ,  b u t s u b je c t  changed 

h i s  c u r r e n t  p r e d ic t io n  to  th e  a l t e r n a t i v e  e v e n t ) .

i v .  L o se -S tay  (p re c e d in g  p r e d ic t io n  i n c o r r e c t ,  s u b je c t  m a in ta in s  

th e  same p r e d ic t io n  on c u r re n t  c h o ic e ) .

S u b jec ts*  p r e d ic t io n s  w ere c l a s s i f i e d  i n  t h i s  m anner, and 

a b s o lu te  numbers w ere a l s o  co n v e rte d  to  p e rc e n ta g e s .  The number o f  

• s h i f t s *  and th e  number o f  * s ta y s  * fo llo w in g  a  c o r r e c t  p r e d ic t io n  w ere 

e x p re s se d  a s  a  p e rc e n ta g e  o f  th e  t o t a l  number o f  c o r r e c t  p r e d ic t io n s .  

Similarly th e  number o f  * s tay s*  and th e  number o f  * s h i f t s *  fo llo w in g  

in c o r r e c t  p r e d ic t io n s  w ere e x p re sse d  a s  a  p e rc e n ta g e  o f  th e  t o t a l  

number o f  in c o r r e c t  p r e d ic t io n s .  P e rc e n ta g e  d a ta  f o r  th e  th r e e  g roups 

i s  shown i n  F ig u re  5 / i ü .

I n  o rd e r  to  d e te rm in e  i f  th e  p ro p o r t io n s  o f  th e  * s tay*  and 

* s h i f t  * p r e d ic t io n s ,  fo llo w in g  *wins* and fo llo w in g  * lo s s e s * , d i f f e r e d  

from  ch an ce , g roups means o f  th e  a b s o lu te  number o f  each  o f  th e  

p r e d ic t io n  ty p e s  w ere ta k e n  and e x a c t p r o b a b i l i t i e s  u s in g  th e  b in o m ia l
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T ab le  5 /  G : Group mean d a ta  f o r  s t r a t e g i e s  u sed  in

p r o b a b i l i t y  l e a r n in g  ta s k s

Groups No.
Win-
S tay s

No.
Win-
S h i f t s

P ro b .
W .Stay

V.
S h i f t

P ro b .
W .S h ift 

>
W .Stay

No.
L ose-
S tay s

No.
L ose-
S h i f t s

P ro b . P ro b . 
L .S ta y  L .S h i f t  

>  >
L . L .S ta y
S h i f t

A u t i s t s 5 0 .4 9 0 .0 - s i g .  1^ 6 0 .9 75 .9 - n s

Normals 105.7 4 9 .6 s i g .  1% - 5 8 .8 8 7 .9 - s i g .  ^fo

Sub-
N ormals 72 .3 70 .5 ns - 63 .2 67.5 - ns

e x p an s io n  w ere c a lc u la te d  (T ab le  5 /  G ) .

These p r o b a b i l i t i e s  r e v e a le d  th a t  f o r  norm al c h i ld r e n  th e  

p r o b a b i l i t y  o f  a  w in -s ta y  s t r a t e g y  was s i g n i f i c a n t l y  g r e a t e r  th a n  a  

w in - s h i f t ,a n d  th e  p r o b a b i l i t y  o f  a  l o s e - s h i f t  s t r a t e g y  was g r e a t e r  th a n  

a  l o s e - s t a y .  However, f o r  a u t i s t i c  c h i ld r e n  th e  p r o b a b i l i t y  o f  w in- 

s h i f t  was g r e a t e r  th a n  w in - s ta y ,  and th e  p r o b a b i l i t i e s  o f  l o s e - s h i f t  

and lo s e - s t a y  w ere 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  from each  o th e r .  F o r sub

norm al s u b je c t s ,  * s tay*  and * s h i f t*  s t r a t e g i e s  d id  n o t d i f f e r  i n  t h e i r  

f re q u e n c y  fo llo w in g  e i t h e r  w ins o r  l o s s e s .

T h e re fo re  th e  c u r r e n t  d a ta  s u g g e s ts  t h a t  norm al c h i ld r e n  ad o p t 

c l e a r  w in - s ta y ,  l o s e - s h i f t  s t r a t e g i e s  on p r o b a b i l i t y  c h o ic e - le a m in g  

t a s k s ,  w hereas a u t i s t i c  c h i ld r e n  u se  w i n - s h i f t , l o s e - ? ( i . e . ,  s h i f t  o r  

s ta y )  s t r a t e g i e s .  I n s p e c t io n  o f  p r o b a b i l i t i e s  c a lc u la te d  f o r  d a ta  from  

each  s u b je c t  con firm ed  t h a t  th e s e  s t r a t e g i e s  w ere r e p r e s e n ta t iv e  o f  th e  

in d iv id u a l s  i n  th e  a u t i s t i c  and norm al g ro u p s . The group  mean v a lu e s  

f o r  subnorm al c h i ld r e n  how ever, su g g e s t t h a t  th e y  do n o t adop t a  con

s i s t e n t  s t r a t e g y  o f  * s h i f t*  o r  * s tay *  fo llo w in g  e i t h e r  w ins o r  l o s s e s .  

D a ta  f o r  in d iv id u a l  subnorm al s u b je c t s  how ever s u g g e s ts  t h a t  th e  group 

mean f ig u r e s  a r e  compounded from  two g roups o f  s u b je c t s ,  one o f  whom
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ad o p t a  w in - s ta y ,  l o s e - s t a y  s t r a t e g y  and th e  o th e r  a  w i n - s h i f t ,  l o s e -  

s h i f t  s t r a t e g y .  Thus subnorm als ap p ea red  to  u se  e i t h e r  r e p e a te d  

a l t e r n a t i o n  o r  re p e a te d  p e r s e v e ra t io n  s t r a t e g i e s  on th e  ex p e rim e n ta l 

t a s k s ,  c o n s i s t e n t ly  s t i c k in g  to  p r e d ic t io n s  o f  one ev en t o r  c o n s i s te n t ly  

s w itc h in g  from  one t r i a l  to  th e  n e x t .

D isc u ss io n

The ch o ice  p r e d ic t io n  b e h a v io u r  re c o rd e d  i n  th e  p r o b a b i l i t y  

ta s k s  s e le c te d  f o r  t h i s  s tu d y  r e v e a le d  a  number o f  d i f f e r e n c e s  betw een 

g roup  d a ta  f o r  a u t i s t i c ,  norm al and subnorm al c h i ld r e n .  D uring  th e  

f i r s t  t a s k ,  norm al and subnorm al c h i ld r e n  d is p la y e d  p r e d ic t io n  p a t t e r n s  

c o n s i s te n t  w ith  p r o b a b i l i t y  * m atching* s t r a t e g i e s .  T h is  may be seen  i n  

r e l a t i o n  to  th e  g e n e ra l  f in d in g  th a t  norm al c h i ld r e n  betw een th e  ag es  o f  

ap p ro x im a te ly  5 and 15 y e a rs  ad o p t m a tch ing  s t r a t e g i e s  i n  such  ta s k s  

(W eir, 1964) .

F o llo w in g  th e  change i n  th e  m ost f re q u e n t ev en t (when th e  

e v e n t r a t i o  r e v e r s e d ) ,  norm al and subnorm al c h i ld r e n  d i f f e r e d  i n  t h e i r  

a b i l i t y  to  a d ap t to  th e  m o d ified  s c h e d u le . Both g roups w ere * s e n s i t iv e *  

t  o th e  change i n  th e  ev en t s c h e d u le , f o r  b o th  normal and subnorm al s u b je c t s  

w ere a b le  to  m odify  t h e i r  b e h a v io u r  so t h a t  t h e i r  p r e d ic t io n  l e v e l s  

co rresp o n d ed  more c lo s e ly  to  th e  new e v en t p r o b a b i l i t i e s .  However, 

f o r  norm al c h i ld r e n  t h i s  m o d if ic a t io n  was r a p id ly  a c h ie v e d , and in d e ed  

th e s e  c h i ld r e n  p r o b a b i l i t y  *matched* on t h i s  second ev en t r a t i o .  Sub

no rm als  found much g r e a t e r  d i f f i c u l t y  i n  chan g in g  t h e i r  re sp o n se  b ia s  

e s ta b l i s h e d  from  th e  f i r s t  ev en t s c h e d u le . The d i f f i c u l t y  i n  r e j e c t 

in g  a  w e ll-1 e a rn e d  s t r a t e g y  h as  been  found to  be c h a r a c t e r i s t i c  o f  

young norm al c h i ld r e n  (K essen and K essen , I 96 I ;  Odom and Coon, I 966) ,  

and on th e  c u r r e n t  t a s k  i t  may be c o n s id e re d  t h a t  subnorm al s u b je c ts  

perfo rm ed  in  t h i s  manner due to  a  d ev e lo p m en ta l d e la y .
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A u t i s t i c  c h i ld r e n  d id  n o t change t h e i r  p r e d ic t io n  l e v e l s  

th ro u g h o u t Task 1, s u g g e s tin g  an a p p a re n t *in s e n s i t i v i t y *  to  th e  ev en t 

s c h e d u le  and th e  marked change in  th e  d i r e c t i o n  o f  th e  ev en t r a t i o  (and  

th u s  th e  m ost f re q u e n t e v e n t)  a f t e r  t r i a l  8 0 , They f a i l e d  to  develop  

*m atching* o r  *m axim ising* s t r a t e g i e s ,  and in d e e d  f a i l e d  to  p r e d ic t  th e  

m ost f r e q u e n t  ev en t a t  more th a n  chance l e v e l s ,  even a t  th e  te rm in a l  

s ta g e s  o f  th e  ev en t s c h e d u le . I f  a u t i s t i c  c h i ld r e n  responded  on a  

p u re ly  re in fo rc e m e n t b a s i s ,  th e  p r e d ic t io n  l e v e l  o f  th e  most f r e q u e n t ly  

o c c u r r in g  ev en t would be l e s s  th a n  p r o b a b i l i t y  m a tch in g  l e v e l s  b u t 

s i g n i f i c a n t l y  above chance l e v e l s .  The d a ta  from th e  a u t i s t i c  group may 

be i n d i c a t i v e  o f  th e  o p e ra t io n  o f  s t im u lu s - in d e p e n d e n t,  *in te r n a l*  

re sp o n se  p a t t e r n s .  T h is  i s  c o n s is te n t  w ith  a  c o g n i t iv e  d e f i c i t  model o f  

ch ild h o o d  a u tism  t h a t  h a s  been  p roposed  ( F r i t h ,  1968, 1970a, 1970b).

The d a ta  i s  a l s o  c o n s is te n t  w ith  a  p e rc e p tu a l  in c o n s ta n c y  m odel, where 

a t t e n t i o n  and r e c o g n i t io n  d e f i c i t s  may s e v e re ly  im p a ir  le a r n in g  on ta s k s  

t h a t  r e q u i r e  co n tin u o u s  m o n ito r in g  o f  lo n g  sequences o f  s t im u l i .  The 

au tonom ic d a ta  r e p o r te d  i n  c h a p te r  4 do n o t su p p o rt such  a  m odel, b u t 

w h i l s t  an  o v e r -a ro u s a l  model a l s o  im p l ic a te s  l e a r n in g  p e rfo rm a n ce , 

th e  r e l a t i o n s h i p  betw een th e  c u r r e n t  ch o ic e  p r e d ic t io n  d a ta  and abnorm

a l i t i e s  i n  a ro u s a l  fu n c t io n  i n  C hildhood A utism  w i l l  be more f u l l y  

d is c u s s e d  i n  c h a p te r  8 .

The second p r o b a b i l i t y  l e a r n in g  ta s k  in v o lv e d  a  change in  th e  

m agnitude o f  th e  ev en t r a t i o ,  b u t n o t a  change i n  th e  m ost f re q u e n t 

e v e n t .  D uring  th e  i n i t i a l  ev en t r a t i o ,  norm al c h i ld r e n  approached  

p r o b a b i l i t y  m a tch ing  i n  t h e i r  p r e d ic t io n  p a t t e r n s .  Subnormal c h i ld r e n  

a p p ea red  to  have d i f f i c u l t y  le a r n in g  t h i s  ev en t r a t i o ,  f o r  t h e i r  

p r e d ic t io n  l e v e l  o f  th e  m ost f re q u e n t e v en t f e l l  s h o r t  o f  m a tch ing  l e v e l s .  

I t  i s  n o t  c l e a r  why t h i s  sh o u ld  o c c u r i n  th e  l i g h t  o f  t h e i r  perfo rm ance 

on Task 1 , w here th e  e v en t r a t i o  was in d e e d  m a rg in a lly  lo w e r. I t  i s  

p o s s ib le  t h a t  t r i a l s  on t h i s  r a t i o  w ere te rm in a te d  somewhat p re m a tu re ly .
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and w ere i t  p r a c t ic a b le  to  do so w ith  th e  ty p e  o f  s u b je c t s  u sed  in  

t h i s  s tu d y ,  i t  would have been  d e s i r a b le  to  re c o rd  p r e d ic t io n s  on each

e v en t r a t i o  o v e r 100 t r i a l s .

On t h i s  second ta s k  a u t i s t i c  c h i ld r e n  d id  d is p la y  some in 

c re a s e  i n  p r e d ic t io n s  o f  th e  m ost f re q u e n t e v e n t ,  a lth o u g h  f o r  th e  f i r s t  

two t r i a l  b lo c k s  th e s e  s u b je c t s  were p r e d ic t in g  th e  l e a s t  f re q u e n t ev en t 

w ith  th e  h ig h e r  p r o b a b i l i t y  and by t r i a l  60 p r e d ic t io n s  o f  th e  most 

f r e q u e n t  ev en t w ere o n ly  s l i g h t l y  above chance l e v e l s .

The r e d u c t io n  in  th e  m agnitude o f  th e  ev e n t r a t i o  ap p ea red  to

d e p re s s  p r e d ic t io n s  o f  th e  most f re q u e n t ev en t f o r  a l l  th r e e  g ro u p s ,

b u t by th e  end o f  th e  ev en t sc h ed u le  th e  no rm als  were re sp o n d in g  a t  a  

l e v e l  ex ceed in g  p r o b a b i l i t y  m a tch in g . . T h is  l a t t e r  f in d in g  was n o t 

p r e d ic te d ,  and i t  i s  u n c e r ta in  why norm als sh o u ld  show t h i s  in c re a s e  i n  

p r e d ic t io n s  o f  th e  most f re q u e n t ev en t d u r in g  th e  6 0 ^ :4 0 ^  sc h e d u le .

The d a ta  ta k e n  from  th e  p r o b a b i l i t y  l e a r n in g  ta s k s  u sed  in  

t h i s  s tu d y  su g g e s t t h a t  a u t i s t i c  c h i ld r e n  re sp o n d  to  t r i a l - d e f i n e d  

e v en t r a t i o s  o n ly  when th e  r a t i o  i s  h ig h ly  pronounced ( e . g . ,  80^ :20^) 

a l th o u g h  t h i s  i s  o n ly  m a rg in a lly  h ig h e r  th a n  th e  r a t i o s  u sed  in  Task 1 

when th e r e  was no s ig n i f i c a n t  re sp o n se  change , and even on th e s e  

sc h e d u le s  p r e d ic t io n  l e v e l s  d id  n o t app ro ach  a  l e v e l  p r e d ic ta b l e  from 

re sp o n d in g  to  d i f f e r e n t i a l  re in fo rc e m e n t from  th e  two e v e n ts .  T his 

co u ld  su p p o rt a  c o g n i t iv e  d e f e c t  model i n  w hich i t  i s  p roposed  th a t  

a u t i s t i c  c h i ld r e n  a re  i n s e n s i t i v e  to .  te m p o ra l in p u t  and re sp o n d  to  any 

k in d  o f  p a t te r n e d  in p u t a s  i f  i t  w ere random ( F r i t h ,  1970b). T h is  

model a l s o  p ro p o ses  t h a t  th e  re sp o n se s  a r e  n o t th em se lv es  "random” , 

r a t h e r  th e y  r e f l e c t  i n t e r n a l  p ro c e s s in g  c h a r a c t e r i s t i c s  r a t h e r  th a n  

e x te r n a l  f e a t u r e s .  However, i t  i s  p ro p o sed  th a t  th e r e  a re  o th e r  v ia b le  

f o rm u la t io n s .  A n a ly s is  o f  t r i a l  by t r i a l  s t r a t e g i e s  su g g e s te d  th a t  

a u t i s t i c  c h i ld r e n  have d i f f i c u l t y  in  th e  u se  o f  t a s k - r e l e v a n t  in fo rm 

a t io n  feed b ack  c o n ce rn in g  t h e i r  p r e d ic t io n s .  Thus th e y  " sh if te d *  t h e i r
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p r e d ic t io n  ch o ice  fo llo w in g  a  c o r r e c t  p r e d ic t io n  ( w i n - s h i f t ) ,  and were 

i n c o n s i s t e n t  in ihed r re sp o n se  to  i n c o r r e c t  p r e d i c t i o n s .  These a re  i n 

e f f i c i e n t  s t r a t e g i e s .  The p r o b a b i l i t y  o f  th e  m ost f re q u e n t ev en t i s ,  

by d e f i n i t i o n ,  h ig h e r  th a n  th e  l e a s t  f re q u e n t ev en t and th e r e f o r e  a  

c o r r e c t  p r e d ic t io n  o f  th e  m ost f re q u e n t ev en t i s  b e s t  fo llo w ed  by a  

r e p e t i t i o n  o f  t h a t  p r e d ic t io n .  In  o th e r  words a  w in -s ta y  s t r a t e g y  

le a d s  t o  more c o r r e c t  p r e d ic t io n s  th a n  w in - s h i f t .  S im i la r ly ,  when an 

in c o r r e c t  p r e d ic t io n  o c c u rs ,  and t h i s  i s  m ost l i k e l y  to  fo llo w  a  

p r e d ic t io n  o f  th e  l e a s t  f re q u e n t e v e n t ,  th e  m ost e f f i c i e n t  s t r a t e g y  i s  

to  c o n s i s t e n t ly  * s h i f t  * to  a  p r e d ic t io n  o f  th e  o th e r  (m ost f r e q u e n t)  

e v e n t .  T h is  w in - s ta y ,  l o s e - s h i f t  s t r a t e g y  was in d e e d  found to  

c h a r a c te r i s e  th e  b e h a v io u r  o f  th e  norm al c h i ld r e n .

Subnormal c h i ld r e n  ad o p ted  e i t h e r  c o n s i s te n t  w in - s ta y ,  l o s e - s t a y  

( p e r s e v e r a t io n )  s t r a t e g i e s ,  o r  w i n - s h i f t ,  l o s e - s h i f t  ( a l t e r n a t i o n )  

s t r a t e g i e s .  G oulet and Goodwin (1970) su g g e s t t h a t  th e r e  i s  a  d e v e l

opm ental t r e n d  i n  th e  co m p lex ity  o f  s t r a t e g i e s  t h a t  s u b je c t s  can gen

e r a t e ,  w ith  p e r s e v e r a t io n  p re c e d in g  a l t e r n a t i o n s  i n  developm ent. 

P e r s e v e ra t io n  s t r a t e g i e s ,  i n  w hich th e  m ost f re q u e n t ev en t i s  c o n t in u a l ly  

p r e d ic te d ,  r e s u l t  i n  p r o b a b i l i t y  m ax im isin g . T h is  i s  c o n s is te n t  w ith  

p r e d ic t io n s  t h a t  r e t a r d a t i o n  may o p e ra te  on p r o b a b i l i t y  l e a r n in g  ta s k  

p erfo rm ance  i n  th e  same manner t h a t  i n s t i t u t i o n a l i s a t i o n ,  lo w er s o c ia l  

c l a s s  b ack g ro u n d s, and e x p e r im e n ta lly  in d u ced  low l e v e l s  o f  a s p i r a t i o n  

d o . The l a t t e r  f a c t o r s  have been  r e l a t e d  to  low  l e v e l s  o f  e x p e c ta n c ie s  

o f  c o n tin u o u s  re in fo rc e m e n t ,  where s u b je c t s  do n o t  seek  o r  ex p ec t 

s o lu t io n s  t h a t  le a d  to  c o n tin u o u s  s u c c e s s ,  and th e r e f o r e  th e y  m axim ise 

(G ruen and Z i g l e r ,  I 968 ; K ie r  and Z i g l e r ,  1 9 70 ). However, some sub

norm al s u b je c t s  i n  th e  p r e s e n t  s tu d y  ad o p ted  a l t e r n a t i o n  s t r a t e g i e s .

I t  seems t h a t  th e  g roup mean d a ta  f o r  subnorm al s u b je c t s  i s  b e s t  ex

p la in e d  i n  te rm s o f  a  p ro d u c t o f  th e s e  two ty p e s  o f  s t r a t e g y  d is p la y e d .
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W ith re g a rd  to  th e  a u t i s t i c  c h i ld r e n ,  i t  may be t h a t  th e  

a n a ly s i s  o f  t r i a l - b y - t r i a l  s t r a t e g i e s  u sed  by a u t i s t i c  c h i ld r e n  

s u g g e s ts  t h a t  t h e i r  perfo rm ance i s  more s t r o n g ly  r e l a t e d  to  i n e f f i c i e n t  

and in d e e d  in a p p ro p r ia te  u se  o f  ch o ice  in fo rm a tio n  fe e d b a c k . T h is  i s  

i n  c o n t r a s t  to  an e x p la n a tio n  i n  te rm s o f  a  t o t a l  *in s e n s i t i v i t y *  to  

th e  re in fo rc e m e n t and ev en t c o n t in g e n c ie s  i n  th e  p r o b a b i l i t y  le a r n in g  

t a s k s ,  and an  a l t e r n a t i v e  c o g n i t iv e  d e f i c i t  h y p o th e s is  to  th e  model 

p ro p o sed  by F r i t h  ( 1968 , 1970a, 1970b).

The a u t i s t i c  c h i ld r e n  ap p ea red  u n a b le  to  c o n s i s t e n t ly  u t i l i s e  

n e g a t iv e  feed b ack  upon m aking an in c o r r e c t  p r e d i c t i o n .  However, where 

p r e d ic t io n s  w ere c o r r e c t ,  th e y  ad o p ted  a  more in a p p ro p r ia te  s t r a t e g y  by 

s w itc h in g  t h e i r  n e x t ch o ice  to  th e  a l t e r n a t i v e  e v e n t .  I t  seems p la u s 

i b l e  to  su g g e s t t h a t  a u t i s t i c  c h i ld r e n  a r e  in f r e q u e n t ly  c o n s i s t e n t ly  

* c o r re c t*  i n  t h e i r  everyday  l i f e  e x p e r ie n c e s ,  and in d e e d  may l i v e  i n  a  

w orld  o f  **perpetual f a i lu re '*  ( C h u r c h i l l ,  1971)* They have p ro found  

prob lem s i n  th e  a r e a  o f  language  and com m unication and in  s o c ia l  

r e l a t i o n s h i p s ,  and th e s e  d e f i c i t s  a r e  i n  a d d i t io n  to  marked r e t a r d a t i o n  

i n  th e  v a s t  m a jo r i ty  o f  c a s e s .  As w ith  s u b n o rm a lity , t h i s  may le a d  

to  low l e v e l s  o f  a s p i r a t i o n  and e x p e c ta t io n s  o f  re in fo rc e m e n t .  T h is  

p r e d ic t s  t h a t  such  c h i ld r e n  w i l l  v a ry  t h e i r  re sp o n se s  l e s s  th a n  o th e r s ,  

s in c e  th e y  do n o t ex p ec t to  f in d  a  s o lu t io n  le a d in g  to  co n tin u o u s  r e 

in fo rc e m e n t. However, a u t i s t i c  c h i ld r e n  d id  n o t p r o b a b i l i t y  m axim ise 

i n  t h i s  s tu d y . I t  may be s p e c u la te d  a t  t h i s  p o in t  t h a t  th e r e  a re  two 

p o s s ib le  m odels to  acco u n t f o r  th e  b e h a v io u r  o f  th e  a u t i s t i c  c h i ld  on 

th e  c u r r e n t  t a s k s .  The f i r s t  i s  t h a t  th e  a u t i s t i c  c h i ld  h as  such  a  

c h ro n ic  s e t  o f  b e h a v io u ra l d e f i c i t s  ( e . g . ,  i n  la n g u a g e , s o c i a l  r e l a t i o n 

s h ip s ,  p e r c e p t io n ) ,  t h a t  he h as  n o t d ev e lo p ed  c o n s is te n t  s t r a t e g i e s  f o r  

d e a l in g  w ith  p o s i t i v e  feed b ack  from  h i s  b e h a v io u rs ,  such a s  ch o ice  

p r e d ic t io n s  i n  th e  p r o b a b i l i t y  l e a r n in g  t a s k .  Thus w h i ls t  he may have
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low  le v e l s  o f  e x p e c ta t io n  o f  re in fo rc e m e n t ,  l i k e  th e  subnorm al c h i ld ,  

he h a s  such  s e v e re  b e h a v io u ra l d e f i c i t s  i n  a d d i t io n  to  h i s  r e t a r d a t i o n  

t h a t  he i s  u n a b le  to  fo rm u la te  and d ev e lo p  a  s t r a t e g y  such  a s  p ro b a b il

i t y  m ax im isin g .

The second p o s s i b i l i t y  i s  t h a t  th e  v e ry  d e f i c i t s  i n  th e  

a b i l i t y  to  u t i l i s e  p o s i t i v e  fe e d b a c k , th e m se lv es  r e s u l t  i n  th e  c h a r a c te r 

i s t i c  d e f i c i e n c i e s  in  s o c ia l  s k i l l s ,  la n g u a g e , com m unication e t c . ,  

r a t h e r  th a n  b e in g  a  r e s u l t  o f  them . The c u r r e n t  d a ta  i s  n a t u r a l l y  un

a b le  to  d i s t i n g u i s h  betw een th e s e  two a l t e r n a t i v e s .  I t  i s  o f  co u rse  

a l s o  p o s s ib le  t h a t  d e f i c i t s  i n  b o th  a r e a s  a re  th e m se lv es  th e  r e s u l t  o f  

a  t h i r d  f a c t o r ,  q u i te  p o s s ib ly  o rg a n ic  i n  o r ig i n .

I t  may be c o n s id e re d  r e le v a n t  t h a t  some r e s e a r c h  su g g e s ts  t h a t  

in a p p ro p r ia te  b eh av io u rs  l i k e  n e g a t iv is m , s te r e o ty p y ,  and gaze  a v o id a n c e , 

d i s s i p a t e  when a u t i s t i c  c h i ld r e n  a r e  g iv e n  ta s k s  on w hich h ig h  l e v e l s  o f  

su c c e ss  a r e  en su red  by e x p e rim e n ta l m a n ip u la t io n  ( e . g . ,  C h u r c h i l l ,  1971 ). 

T h is  a t  l e a s t  su g g e s ts  t h a t  a u t i s t i c  c h i ld r e n  have d ev eloped  * s ty le s *  o r  

modes o f  b e h a v io u r  i n  re sp o n se  to  demands beyond t h e i r  a b i l i t y  l e v e l .

A f a i l u r e  to  u t i l i s e  p o s i t i v e  feed b ack  c o r r e c t ly  would 

in e v i t a b l y  le a d  to  se v e re  le a r n in g  p ro b lem s. Much le a r n in g  i n  e d u c a t

io n a l  c o n te x ts ,  and m ost s o c ia l  b e h a v io u rs  and la n g u a g e , r e q u i r e  su c c e s s 

f u l  d is c r im in a t io n  le a r n in g  and co n cep t a t ta in m e n t .  But th e s e  depend 

upon c o r r e c t  u t i l i s a t i o n  o f  in fo rm a tio n  co n c e rn in g  p o s i t i v e  and n e g a t iv e  

feed b ack  from  p r i o r  r e s p o n s e s .

F in a l ly ,  i t  sho u ld  be  n o te d  t h a t  th e  t r i a l - b y - t r i a l  s t r a t e g y  

d a ta  a n a ly se d  i n  t h i s  s tu d y , co n c e rn in g  's h i f t s *  and * s ta y s  * , was b ased  

on d a ta  summed o v e r th e  fo u r  e v e n t r a t i o s  u sed  i n  b o th  p r o b a b i l i t y  l e a r n 

in g  t a s k s .  We canno t assume t h a t  such  s t r a t e g i e s  w i l l  be c o n s is te n t  

a c ro s s  th e s e  t r i a l s  and ev en t r a t i o s  -  th e y  may be 'm asking* s t r a t e g y  

ch an g e s. The s t r a t e g i e s  u sed  by s u b je c t s  may be ex p ec ted  to  change as
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t r i a l s  c o n tin u e  on a  s p e c i f i c  ev en t s c h e d u le , and a s  s u b je c ts *  le v e l s  

o f  p r e d ic t io n s  o f  th e  m ost f re q u e n t ev en t c o n t in u e .  N e v e r th e le s s ,  i t  

may w e ll  be t h a t  th e  mean d a ta  f o r  th e  a u t i s t i c  c h i ld r e n  i s  th e  most 

r e l i a b l e ,  a s  t h e i r  p r e d ic t io n  l e v e l s  o f  th e  m ost f re q u e n t ev e n t changed 

c o m p a ra tiv e ly  l i t t l e  o v e r t r i a l s .  I t  i s  th e r e f o r e  more l i k e l y  to  be 

c h a r a c t e r i s t i c  o f  t h e i r  ch o ice  b eh a v io u r i n  p r o b a b i l i t y  le a r n in g  ta s k s  

th a n  mean d a ta  f o r  th e  o th e r  s u b je c t  g ro u p s .

The h y p o th e s is  o f  a  c o g n i t iv e  d e f i c i t  i n  a u t i s t i c  c h i ld r e n ,  

i n  w hich f a i l u r e  to  u se  in fo rm a tio n  feed b ack  in  an e f f i c i e n t  and 

a p p r o p r ia te  manner i s  c o n s id e re d  fu n d am e n ta l, i s  c e r t a in l y  s p e c u la t iv e .  

F u r th e r  r e s e a r c h  on th e  u se  o f  in fo rm a tio n  feed b ack  by a u t i s t i c  c h i ld r e n ,  

i n  d i f f e r e n t  t a s k s  and m o d a l i t i e s ,  may be w a rra n te d .



CHAPTER EIGHT:
STMMARY AND CONCLUSIONS
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The ex p erim en ts  r e p o r te d  i n  t h i s  t h e s i s  fo c u sse d  upon th r e e  

m a jo r a re a s  w ith in  th e  f i e l d  o f  ch ild h o o d  a u tism . The f i r s t  concerned  

f e a tu r e s  o f  th e  a u t i s t i c  c h i ld * s  en v iro n m en t, and s p e c i f i c a l l y  th e  

b e h a v io u ra l c o n te n t o f  m o th e r -c h ild  i n t e r a c t i o n s .  The second in v o lv e d  

au tonom ic re sp o n se s  to  s e le c te d  s t im u l i  and r e i n f o r c e r s ,  and th e  t h i r d  

a r e a  c o n s is te d  o f  s tu d ie s  in v e s t ig a t in g  th e  p o s s i b i l i t y  o f  s p e c i f i c  

l e a r n in g  d e f ic ie n c i e s  and c o g n i t iv e  d y s fu n c tio n  i n  th e  a u t i s t i c  c h i ld .

W h ils t th e s e  th r e e  a re a s  a r e  s u p e r f i c i a l l y  somewhat d iv e r s e ,  

i n  r e a l i t y  th e y  a l l  r e l a t e  to  th e  observ ed  b e h a v io u rs  and p r e s e n t in g  

symptoms o f  th e  a u t i s t i c  c h i ld .  They m ust be e v a lu a te d  in  th e  c o n te x t 

o f  in fo rm a tio n  th e y  may y ie ld  f o r  an  u n d e rs ta n d in g  o f  th e  psycho

p a th o lo g y  o f  th e  c o n d it io n  a s  a  w h o le , to g e th e r  w ith  any r e s u l t a n t  

tr e a tm e n t and e d u c a tio n a l  im p l ic a t io n s .

The m o th e r -c h ild  i n t e r a c t i o n  a n a ly s i s  produced  a  number o f  

i n t e r e s t i n g  d a ta ,  p e rh ap s  th e  l e a s t  p r e d ic ta b le  b e in g  t h a t  a u t i s t i c  

c h i ld r e n  t o l e r a t e d  m utual * fac in g *  f o r  s i g n i f i c a n t  p e r io d s  and in d e ed  

f o r  lo n g e r  p e r io d s  th a n  norm al c h i ld r e n ,  u n d e r th e  e x p e rim e n ta l 

c o n d i t io n s  u t i l i s e d .  W h ils t * fac in g *  in c lu d e d  a  b ro a d e r  c a te g o ry  o f  

b e h a v io u r  th a n  s p e c i f i c  eye to  eye c o n ta c t ,  t h i s  f in d in g  le n d s  no 

su p p o r t to  th e  h y p o th e s is  t h a t  gaze a v e rs io n  i s  a  c h a r a c t e r i s t i c  

symptom o f  th e  a u t i s t i c  c h i ld .

M others te rm in a te d  m utual f a c in g  more f r e q u e n t ly  when i n t e r 

a c t in g  w ith  a u t i s t i c  c h i ld r e n ,  d e s p i t e  sp en d in g  lo n g e r  o v e r a l l  p e r io d s  

i n  * fac in g *  th e  a u t i s t i c  c h i ld  i n  c o n t r a s t  w ith  norm al c h i ld r e n .  I t  

was su g g e s te d  t h a t  th e s e  te rm in a t io n s  were a  fu n c t io n  o f  th e  la c k  o f  

v e r b a l  and n o n -v e rb a l feed b ack  g iv e n  to  m o thers  by th e  a u t i s t i c  c h i ld .  

T h is  i s  c o n s is te n t  w ith  th e  se v e re  im pairm ent i n  com m unication s k i l l s  

w hich i s  a  fundam enta l c h a r a c t e r i s t i c  o f  th e  a u t i s t i c  c h i ld ,  w hich may 

be seen  to  make him an un rew ard in g  i n t e r a c t i o n  p a r tn e r .
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D e sp ite  th e  p e r io d s  o f  m u tual f a c in g  betw een th e  a u t i s t i c  

c h i ld  and b o th  f a m i l i a r  and u n fa m il ia r  m o th e rs , i t  was a p p a re n t t h a t  

th e s e  c h i ld r e n  a re  n o n e th e le s s  m ost s e n s i t i v e  to  * demands * made upon 

them ( o f  b o th  v e rb a l  and n o n -v e rb a l t y p e s ) .  The m a jo r i ty  o f  s t e r e o 

ty p e d  b e h a v io u rs ,  and o v e r 75^ o f  th e  movements away from  th e  i n t e r 

a c t io n  p a r tn e r ,  w ere d is p la y e d  by th e  a u t i s t i c  c h i ld  fo llo w in g  such  

* demands *. A number o f  p o s s ib le  e x p la n a tio n s  f o r  t h i s  b e h a v io u r  w ere

p ro p o sed  i n  c h a p te r  3> in c lu d in g  " c u t - o f f "  fu n c t io n s  and a  s e n s i t i v i t y  

to  f a i l u r e  on th e  p a r t  o f  th e  a u t i s t i c  c h i l d .  T h is  f in d in g  i s  a l s o  

c o n s i s te n t  w ith  an o v e r -a ro u s a l  model o f  ch ild h o o d  a u tis m , a lth o u g h  

th e  h y p e r s e n s i t i v i t y  to  s o c ia l  s t im u l i  m ust be c o n s id e re d  a  s e l e c t i v e  

p ro c e s s  i n  th e  l i g h t  o f  th e  d a ta  on m utual f a c in g .

The autonom ic d a ta  re c o rd e d  from th e  re sp o n se  to  • so c ia l*  

s t im u l i  i n  th e  second s tu d y , su g g e s t t h a t  a u t i s t i c  c h i ld r e n  may be 

m arked ly  re s p o n s iv e  to  such  s t im u la t io n  i n  c o n t r a s t  to  * n o n -so c ia l*  

s t i m u l i .  T h is  b  a l s o  c o n s is te n t  w ith  a  model o f  ch ild h o o d  a u tism  i n  

w hich th e  c h i ld  i s  h y p e r s e n s i t iv e  to  p a r t i c u l a r  s o c ia l  s t im u la t io n ,  

in c lu d in g  demands p la c e d  upon h im . The p ro fo u n d  f a i l u r e  to  form  

s o c i a l  r e l a t i o n s h i p s ,  and th e  non-com m unicative b e h a v io u r  o f  th e  a u t i s 

t i c  c h i ld ,  may a l s o  be r e l a t e d  to  th e  re s p o n se s  seen  when * demands * a r e  

made upon th e  a u t i s t i c  c h i ld .

M others o f  norm al c h i ld r e n  e l i c i t e d  more c o o p e ra tiv e  r e s 

p onses  from  a u t i s t i c  c h i ld r e n  th a n  m o th ers  o f  a u t i s t i c  c h i ld r e n ,  and 

y e t  d id  n o t  r e in f o r c e  such  re sp o n se s  s i g n i f i c a n t l y  more f r e q u e n t ly .

The autonom ic d a ta  c o l le c te d  a l s o  su g g e s te d  t h a t  a u t i s t i c  c h i ld r e n  may 

resp o n d  more to  n o v e l s t im u l i  th a n  f a m i l i a r  s t im u l i .  I t  may be 

su g g e s te d  th e n  t h a t  a u t i s t i c  c h i ld r e n  p roduced  more c o o p e ra tiv e  beh

a v io u r  w ith  m others  o f  no rm als b ecau se  th e y  w ere n o v e l i n t e r a c t i o n  

p a r t n e r s .  However, such  c o o p e ra tiv e  b e h a v io u r  l e v e l s  w ere n o t 

o b se rv ed  when a u t i s t i c  c h i ld r e n  i n t e r a c t e d  w ith  u n fa m i l ia r  m o thers  o f
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a u t i s t s ,  and i t  seems th e r e f o r e  t h a t  c o o p e ra tio n  l e v e l  d i f f e r e n c e s  a re  

n o t  s o le ly  r e l a t e d  to  f a m i l i a r i t y  o f  th e  i n t e r a c t i o n  p a r t n e r s . I t  

seems more p ro b a b le  t h a t  m others  o f  a u t i s t i c  c h i ld r e n  do n o t i n t e r a c t  

w ith  t h e i r  own, orcwother, a u t i s t i c  c h i ld  i n  an  o p tim a l fa s h io n  in  

te rm s  o f  e l i c i t i n g  c o o p e ra tiv e  r e s p o n s e s .

W h ils t th e  c o o p e ra tiv e  re sp o n se s  o f  th e  a u t i s t i c  c h i ld  were 

f r e q u e n t ly  rew arded  by m others o f  a l l  ‘ ty p e s * ,  n e g a t i v i s t i c  b eh av io u rs  

w ere in f r e q u e n t ly  p u n ish ed  ( v e r b a l ly  o r  p h y s ic a l ly )  o r  ig n o re d , and 

o f te n  w ere r e in f o r c e d  w ith  c o n tin g e n t a t t e n t i o n .  T h is  i s  c o n s is te n t  

w ith  d a ta  r e p o r te d  by Moore and B a ile y  (1975) w hich d em o n stra ted  t h a t  

" re in fo rc e m e n t e r r o r s "  w ere c o n s i s t e n t ly  l e s s  f re q u e n t th a n  "punishm ent 

e r r o r s "  i n  p r e - t r e a tm e n t  b a s e l in e  d a ta  f o r  an  a u t i s t i c  c h i ld  and h i s  

p a r e n t s .  "Punishm ent e r r o r s "  may be c o n s id e re d  im p o rta n t i n  th e  main

te n a n c e  o f  m a la d a p tiv e  b eh av io u rs  l i k e  th o s e  in c lu d e d  i n  th e  c a te g o ry  

o f  ‘n e g a t iv i s t i c *  b e h a v io u r . The l a t t e r  b e h a v io u rs  canno t be con

s id e r e d  u n iq u e  to  th e  a u t i s t i c  c h i ld ,  b u t w ere found to  be common to  

th o s e  a u t i s t i c  c h i ld r e n  u sed  i n  th e  s tu d ie s  i n  t h i s  r e s e a r c h  programme.

The m o th e r -c h ild  i n t e r a c t i o n  s tu d y  a l s o  re v e a le d  th a t  m others 

d i r e c te d  more sp eech  to  a u t i s t i c  c h i ld r e n ,  b u t t h i s  in c lu d e d  more 

q u e s tio n s  and commands r a t h e r  th a n  " g u id in g "  s ta te m e n ts .  Marked 

sp eech  m o d if ic a t io n s  w ere made by m o thers  when d is c r im in a t in g  betw een 

in t e r a c t i o n s  in v o lv in g  a u t i s t i c  c h i ld r e n  and th o s e  in v o lv in g  n o rm a ls , 

and th e r e f o r e  th e  c o n te n t r a t h e r  th a n  th e  co m p lex ity  o f  speech  to  th e  

a u t i s t i c  c h i ld  may be c o n s id e re d  more r e le v a n t  t o  a n a ly se s  i n  te rm s o f  

th e  m ost a p p ro p r ia te  speech  model f o r  th e  a u t i s t i c  c h i ld .

The p a r e n ta l  ( o r  * own*) m o ther o f  th e  a u t i s t i c  c h i ld  d i r e c te d  

th e  l e a s t  u t t e r a n c e s  to  c h i ld r e n .  T h is  i s  c o n s is te n t  w ith  an  hypo th 

e s i s  t h a t  p r e d ic t s  a  p a r t i a l  e x t in c t io n  o f  m o thers  speech  to  th e  c h i ld  

a s  a  r e s u l t  o f  th e  a u t i s t i c  c h i ld * s  f a i l u r e  to  p ro v id e  feed b ack  to  

th e  m o th e r. T h is  i s  a l s o  seen  i n  th e  c h a r a c t e r i s t i c  non-com m unicative
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b e h a v io u r  o f  th e  a u t i s t i c  c h i ld  and h i s  f a i l u r e  to  dev e lo p  norm al 

s o c ia l  s k i l l s  and r e l a t i o n s h i p s .

I t  i s  re c o g n ise d  t h a t  th e  g e n e r a l i t y  o f  th e s e  f in d in g s  may 

be l im i t e d  to  th e  s e t t i n g  i n  w hich th e y  were o b se rv e d . However, th e s e  

f in d in g s  in d i c a te  a  number o f  f e a tu r e s  w hich m igh t be em phasised  i n  a  

g e n e r a l i s e d  tre a tm e n t programme f o r  a u t i s t i c  c h i ld r e n  i n  w hich p a re n ts  

a r e  u sed  a s  c o - th e r a p i s t s :  I t  may in c lu d e  an em phasis upon th e  r e c 

o g n i t io n  o f  th e  c h i ld  f a c in g  th e  m other a s  i n d i c a t i v e  o f  a  w il l in g n e s s  

to  i n t e r a c t ,  d e s p i te  a  la c k  o f  e y e - to -e y e  c o n ta c t .  M utual f a c in g  

sh o u ld  be encouraged  and rew ard ed , and m a in ta in e d  f o r  a s  lo n g  a s  th e  

c h i ld  p e rm i ts ,  a s  a  f i r s t  s ta g e  i n  th e  sh ap in g  o f  e y e - to -e y e  c o n ta c t .

I n  a d d i t io n ,  em phasis may be  p la c e d  upon th e  need  to  make "demands" 

upon th e  c h i ld  o n ly  w ith in  h i s  known c a p a b i l i t i e s ,  b re a k in g  down 

r e q u i r e d  a c t i v i t i e s  i n to  s m a lle r  sub-com ponents such  t h a t  th e  c h i ld  

le a r n s  to  su ccee d . C o n s is te n t ,  c o n tin g e n t rew ard  i s  n a t u r a l l y  n e c e ss 

a ry  t o  in c re a s e  and m a in tsiin  c o o p e ra tiv e  b e h a v io u r , b u t p a re n ts  may 

n eed  p a r t i c u l a r  t r a i n i n g  i n  th e  u se  o f  e x t in c t io n  and " tim e -o u t"  p ro 

c e d u re s  f o r  n o n -a d a p tiv e  b e h a v io u rs  l i k e  n e g a t iv is m . Com prehension 

and i n t e l l e c t u a l  a b i l i t y  a p p ro p r ia te  m o d if ic a t io n  o f  sp e e c h , a lth o u g h  

c l e a r l y  made by m others o f  a u t i s t i c  c h i ld r e n ,  may be supplem ented  by a  

g r e a t e r  u se  o f  speech  in c lu d in g  "g u id in g "  s ta te m e n ts .

The autonom ic d a ta  su g g e s t t h a t  d e s p i t e  se v e re  e x p re s s iv e  and 

com m unicative d e f i c i t s  i n  th e  a u t i s t i c  c h i ld ,  th e s e  c h i ld r e n  do p e rc e iv e  

t r a d i t i o n a l  r e in f o r c e r s  and en v iro n m en ta l s t im u l i  i n  th e  absence  o f  

a p p a re n t o v e r t  r e s p o n s e s .  W h ils t n o t  s t a t i s t i c a l l y  s i g n i f i c a n t , t r e n d s  

found i n  th e  autonom ic d a ta  a t  l e a s t  su g g e s t l a r g e r  re sp o n se s  to  nov

e l t y  and ‘ so c ia l*  s t im u l i ,  and t h i s  i s  n o t c o n s i s te n t  w ith  a  p e rc e p tu a l  

in c o n s ta n c y  model i n  w hich th e  a u t i s t i c  c h i ld  h a s  s e v e re  r e c o g n i t io n  

d e f i c i t s .  T h is model p r e d ic t s  r e c o g n i t io n  d e f i c i t s  i n  a u t i s t i c
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c h i ld r e n ,  r e s u l t i n g  from th e  f a i l u r e  o f  en v iro n m en ta l s t im u l i  to  

im pinge upon him d u r in g  th e  h y p o th e s ise d  i n h i b i to r y  s t a t e s .  Thus 

n o v e l ty  and f a m i l i a r i t y  may f r e q u e n t ly  be in d i s t in g u is h e d ,  and d i s 

c r im in a t io n s  betw een s o c ia l  and n o n - s o c ia l  s t im u l i  may be im p a ire d .

(T hese p o in ts  have been  d is c u s s e d  i n  c h a p te r  4 ) .

The s tu d ie s  in v o lv in g  b in a ry  sequence l e a r n in g ,  c l a s s  concep t 

a t ta in m e n t ,  and p r o b a b i l i t y  l e a r n in g ,  w ere a l l  d e s ig n e d  to  in v e s t ig a t e  

p o t e n t i a l  l e a r n in g  d e f i c i t s  and c o g n i t iv e  fu n c t io n in g .  I t  was con

c lu d e d  from  th e  b in a ry  sequence le a r n in g  ta s k s  t h a t  th e  a u t i s t i c  

c h i ld r e n  d id  n o t  e x h ib i t  l e s s  s e n s i t i v i t y  to  in p u t  s t r u c t u r e  th a n  

norm al c h i ld r e n .  The d a ta  found w ere n o t c o n s i s te n t  w ith  th o se  

r e p o r te d  by F r i t h  ( I 968 , 1970b) from  w hich she p ro p o sed  th a t  a u t i s t i c  

c h i ld r e n  d is p la y  d e f i c i t s  i n  th e  in fo rm a tio n  p ro c e s s in g  o f  th e  se n so ry  

i n p u t .  F r i t h  su g g e s te d  t h a t  th e s e  c h i ld r e n  f a i l  t o  e x t r a c t  e x p l i c i t  

* ru le s *  from  th e  environm ent and to  g e n e r a l i s e  and u se  th e s e  r u l e s  in  

a  f l e x i b l e  m anner. They have a  c o n s is te n t  te n d en cy  to  u t i l i s e  t h e i r  

own in p u t- in d e p e n d e n t i n t e r n a l  ‘ru le s *  ( a  p ro c e s s  o f  " p a t t e r n  im p o s i t io n " ) .

I t  was concluded  on th e  b a s i s  o f  th e  exp erim en t r e p o r te d  in  

c h a p te r  5 t h a t  a u t i s t i c  and norm al c h i ld r e n  d id  n o t  s i g n i f i c a n t l y  

d i f f e r  i n  t h e i r  perfo rm ance on th e s e  t a s k s ,  ex ce p t i n  th e  r a t e  o f  le a r n 

in g  o f  th e  p r e s c r ib e d  seq u en ce s . The l a r g e r  number o f  e r r o r s  p roduced  

by a u t i s t i c  c h i ld r e n  may be r e l a t e d  to  t h e i r  i n t e l l e c t u a l  r e t a r d a t i o n .  

E x p la n a tio n s  w ere su g g es ted  f o r  th e  d is c r e p a n t  f in d in g s  betw een t h i s  

s tu d y  and th o s e  r e p o r te d  by F r i t h  i n  te rm s o f  m e th o d o lo g ic a l p ro c e d u re s , 

and s u b je c t  p o p u la t io n s ,  a lth o u g h  th e  fo rm u la tio n  o f  e r r o r  ‘types*  and 

in f e r e n c e s  drawn from  them may be p a r t i c u l a r l y  r e l e v a n t .  The d a ta  

from  th e  s tu d y  r e p o r te d  i n  t h i s  t h e s i s  su g g e s te d  t h a t  b o th  a u t i s t i c  and 

norm al c h i ld r e n  com m itted m ost e r r o r s  t h a t  have been  r e l a t e d  to  

" p a t t e r n  im p o s itio n "  and to  " n o n - fe a tu re  e x t r a c t i o n " .  But t h i s  seems 

n o t a l to g e th e r  s u r p r i s in g ,  f o r  w h ile  s u b je c t s  a r e  com m itting  e r r o r s ,  i t
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seems l i k e l y  t h a t  th e y  have n o t e x t r a c te d  th e  r e le v a n t  f e a tu r e s  o f  th e  

p a t t e r n  and w i l l  th e r e f o r e  be t e s t i n g  h y p o th e ses  i n  t h e i r  re sp o n se  

s e q u e n c e s . The l a t t e r  e r r o r s  may be in t e r p r e t e d  a s  r e f l e c t i n g  a  

p ro c e s s  o f  p a t t e r n  im p o s i t io n .  However, i t  was concluded  t h a t  i t  may 

be b e t t e r  to  c l a s s i f y  e r r o r  *types*  i n t o  th o s e  in v o lv in g  " r a t i o  

e r r o r s "  and th o s e  in v o lv in g  " p o s i t io n  e r r o r s " .

A u t i s t i c  c h i ld r e n  d is p la y e d  an  o u ts ta n d in g  f a i l u r e  to  re a c h  

c r i t e r i o n  perfo rm ance on a l l  th r e e  o f  th e  c l a s s  co n cep t a t ta in m e n t 

t a s k s .  The d a ta  su g g e s te d  th a t  a u t i s t i c  c h i ld r e n  w ere s i g n i f i c a n t l y  

more im p a ire d  th a n  norm als  and m atched r e t a r d a t e s  i n  le a r n in g  and i n  

c o g n i t iv e  fu n c tio n s  r e q u ir e d  to  a c h ie v e  c l a s s  concep t a t ta in m e n t .  

I n t e l l e c t u a l  r e t a r d a t i o n  was c o n s id e re d  i n s u f f i c i e n t  to  acco u n t f o r  

th e  p erfo rm ance  o f  a u t i s t i c  c h i ld r e n ,  i n  th e  l i g h t  o f  th e  u se  o f  

m atched  r e t a r d a t e  c o n t r o l s .  I t  was p rop o sed  t h a t  ‘ in n e r*  lan g u ag e  

may f a c i l i t a t e  perfo rm ance on th e s e  t a s k s ,  and in d e e d  may be a  funda

m e n ta l p r e r e q u i s i t e  f o r  s u c c e s s fu l  c l a s s  concep t a t ta in m e n t .  I t  i s  

a l s o  p o s s ib le  to  su g g e s t t h a t  th e  perfo rm ance  o f  a u t i s t i c  c h i ld r e n  

r e f l e c t s  a  p ro fo u n d  d e f i c i t  i n  c o g n i t iv e  t a s k s  r e q u i r in g  c o n c e p tu a l 

th o u g h t .  W hether th e  p rim ary  im pairm ent i s  c o n s id e re d  to  be r e l a t e d  

to  la n g u ag e  d e la y  and d e v ia n c e , o r  to  c o g n i t iv e  d y s fu n c tio n , depends 

s u b s t a n t i a l l y  upon th e  en v isag ed  r e l a t i o n s h ip  betw een lan g u ag e  and 

th o u g h t .

One may q u e s tio n  why a u t i s t i c  c h i ld r e n  w ere cap a b le  o f  l e a r n 

in g  s h o r t  b in a ry  sequences y e t  f a i l e d  c o m p le te ly  to  make th e  r e q u ir e d  

d is c r im in a t io n  in  th e  c l a s s  concep t a t ta in m e n t t a s k s .  I f  th e  l a t t e r  

r e f l e c t s  s p e c i f i c  language  d i f f i c u l t i e s  and th e  concep t a t ta in m e n t 

ta s k s  depend upon lan g u ag e  m e d ia tio n  p r o c e s s e s ,  i t  rem ains n e c e s s a ry  

to  e x p la in  th e  perfo rm ance o f  a u t i s t i c  c h i ld r e n  on th e  p r o b a b i l i t y  

le a r n in g  t a s k s .  I t  i s  p roposed  t h a t  th e s e  ta s k s  a r e  e s s e n t i a l l y  

in d e p en d en t o f  lang u ag e  fu n c t io n s .
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D ata  c o l le c te d  o v e r t r i a l  b lo c k s  f o r  p r e d ic t io n s  o f  th e  

m ost f re q u e n t ev en t on th e s e  p r o b a b i l i t y  le a r n in g  t a s k s ,  d em o n stra ted  

t h a t  a u t i s t i c  c h i ld r e n  d id  d is p la y  an  a p p a re n t i n s e n s i t i v i t y  to  th e  

in p u t  s t r u c t u r e  when compared w ith  norm al and subnorm al c o n t r o l s .

They f a i l e d  to  d ev e lo p  ‘m atching* o r  ‘m axim ising* s t r a t e g i e s ,  o r  

re sp o n d  on a  re in fo rc e m e n t b a s i s .  However, a  t r i a l - b y - t r i a l  a n a ly s i s  

o f  re sp o n se  sequences su g g e s te d  t h a t  a u t i s t i c  c h i ld r e n  w ere n o t n ec

e s s a r i l y  c o m p le te ly  i n s e n s i t i v e  t o  p r o b a b i l i t y  c o n t in g e n c ie s ,  b u t 

r a t h e r  w ere c h a r a c t e r i s t i c a l l y  u s in g  feed b ack  i n  an  i n e f f i c i e n t  and 

in a p p ro p r ia te  m anner.

I t  i s  p o s s ib le  t h a t  th e  ch o ice  p r e d ic t io n  d a ta  f o r  a u t i s t i c  

c h i ld r e n  r e f l e c t s  a t t e n t i o n  and r e c o g n i t io n  f a i l u r e s  from  p e rc e p tu a l  

in c o n s ta n c y .  However, th e  autonom ic d a ta  r e p o r te d  i n  c h a p te r  4 was 

in c o n s i s t e n t  w ith  a  p e r c e p tu a l  in c o n s ta n c y  model o f  ch ild h o o d  a u tis m , 

s in c e  i t  a p p e a rs  t h a t  th e  a u t i s t i c  c h i ld  does p e rc e iv e  s o c ia l  rew ard  

and make a s s o c ia t io n s .  In  a d d i t io n ,  a  p e rc e p tu a l  in c o n s ta n c y  model 

does n o t  acco u n t f o r  th e  " w i n - s h i f t , lo s e ? "  t r i a l - b y - t r i a l  s t r a t e g y  

p re d o m in a n tly  u sed  by a u t i s t i c  c h i ld r e n .

An o v e r -a ro u s a l  model o f  ch ild h o o d  a u tism  im p lie s  t h a t  th e  

a u t i s t i c  c h i ld  w i l l  have d i f f i c u l t y  i n  h a b i tu a t in g  to  incom ing  s t im u l i ,  

and t h i s  w i l l  in d e ed  p re s e n t  p roblem s f  o r  him on p r o b a b i l i t y  l e a r n in g  

t a s k s ,  p a r t i c u l a r l y  i n  chang ing  s t r a t e g i e s  and re sp o n se  p a t t e r n s  when 

e v e n t r a t i o s  a re  changed . However, th e  s p e c i f i c  in a p p ro p r ia te  u se  

o f  feed b ack  by  a u t i s t i c  c h i ld r e n ,  r e v e a le d  in  c h a p te r  1 t  I s  more con

s i s t e n t  w ith  a  c o g n i t iv e  d e f e c t  m odel.

T hree p o s s i b i l i t i e s  ap p e a r  th e r e f o r e  to  fo llo w  from  th e s e  

f in d in g s :  i . A u t i s t i c  c h i ld r e n  may be u n a b le  to  fo rm u la te  and e v a l

u a te  d i f f e r e n t  g lo b a l  s t r a t e g i e s  as  a  r e s u l t  o f  se v e re  c o g n i t iv e  

d e f i c i t s ;  i i .  D e f ic i t s  i n  s o c ia l  s k i l l s ,  la n g u a g e , and c o g n i t iv e
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f u n c t io n in g  r e f l e c t  th e  o p e ra t io n  o f  g e n e ra l is e d  d e f i c i t s  i n  feed b ack  

u t i l i s a t i o n ;  i i i .  I t  i s  a l s o  p roposed  th a t  b o th  may be a  fu n c t io n  o f  

a  common t h i r d  f a c t o r ,  q u i te  p o s s ib ly  o f  an  o rg a n ic  o r i g i n .

I f  a u t i s t i c  c h i ld r e n  d is p la y  a  c o g n i t iv e  d e f i c i t  i n  w hich 

th e r e  i s  a  f a i l u r e  to  u se  in fo rm a tio n  feedback  from  t h e i r  re s p o n s e s ,  

th e n  i t  may be p r e d ic te d  t h a t  th e y  w i l l  have marked d i f f i c u l t i e s  i n  

d i s c r im in a t io n  l e a r n in g .  T h is  w i l l  in c lu d e  se v e re  d i f f i c u l t i e s  in  

l e a r n in g  seco n d ary  r e i n f o r c e r s ,  and t h i s  i s  c o n s is te n t  w ith  th e  

o b se rv ed  d e f i c i t s  i n  language  and s o c ia l  developm ent o f  th e  a u t i s t i c  

c h i l d .  I t  i s  a l s o  c o n s is te n t  w ith  e x p e rim e n ta l r e s e a r c h  t h a t  r e p o r t s  

m arked d i f f i c u l t i e s  i n  e s t a b l i s h in g  seco n d ary  re in fo rc e m e n t c o n t ro l  

(Hudson and DeMyer, I 968 ; L ovaas, I 97 I ) .

However, i f  a  f a i l u r e  t o  u t i l i s e  feed b ack  i n  an  e f f i c i e n t  

and  a p p ro p r ia te  m anner i s  c o n s id e re d  fundam en ta l to  ch ild h o o d  a u tism , 

th e  m odel must acco u n t f o r  th e  a b i l i t y  o f  a u t i s t i c  c h i ld r e n  to  l e a m  

s h o r t  v i s u a l  b in a ry  sequences d e s p i te  th e  s t r i k i n g  f a i l u r e  to  l e a m  on 

c l a s s  co n cep t a t ta in m e n t t a s k s .  The l a t t e r  d a ta  may be acco u n ted  f o r  

on th e  b a s is  o f  se v e re  lan g u ag e  d e f i c i t s  and th e  r o le  o f  lan g u ag e  med

i a t i o n  i n  such  t a s k s .  I t  a p p e a rs  t h a t  a u t i s t i c  c h i ld r e n  a re  a b le  to  

l e a m  d i s c r e t e  b in a ry  seq u en ce s , b u t a r e  u n a b le  to  fo rm u la te  e f f i c i e n t  

s t r a t e g i e s  f o r  t h e i r  ch o ice  p r e d ic t io n  b e h a v io u r  in  p r o b a b i l i t y  l e a m -  

in g  t a s k s .  The p roposed  c o g n i t iv e  d e f i c i t  i n  th e  a u t i s t i c  c h i ld  i s  

n o t a p p a re n t i n  ta s k s  w here th e  s t im u l i  p r e s e n te d ,  and th e  re sp o n se  

seq u en ces  r e q u i r e d ,  a r e  c o n s ta n t d u r in g  le a r n in g  t r i a l s  ( e . g . ,  i n  

b in a ry  sequence l e a r n in g ) .  However, w here th e  s t im u l i  and c o r r e c t  

re sp o n se s  v a ry  c o n tin u o u s ly  i n  a  m anner t h a t  i s  n o t t o t a l l y  p r e d i c t 

a b le  ( e . g . ,  i n  p r o b a b i l i t y  l e a r n in g  t a s k s ) ,  a u t i s t i c  c h i ld r e n  do n o t 

d ev e lo p  th e  s t r a t e g i e s  o b served  i n  norm al c h i ld r e n  o r  even sub n o rm als . 

B a th e r ,  th e y  adop t i n e f f i c i e n t  and in a p p r o p r ia te  s t r a t e g i e s .
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We m ust a sk  w h eth er such  a  c o g n i t iv e  d e f i c i t  can acco u n t 

f o r  th e  observ ed  b e h a v io u rs  o f  th e  a u t i s t i c  c h i ld .  C e r ta in ly  many 

r e a l - l i f e  s i t u a t io n s  in v o lv e  e v e n ts  o c c u r r in g  i n  a  p r o b a b i l i s t i c  

f a s h io n ,  and m ost r e in f o r c e r s  a re  d e l iv e r e d  on an i n t e r m i t t e n t  b a s i s .  

The " in s i s te n c e  upon sam eness" and r i t u a l i s t i c  b e h a v io u rs  o f  th e  

a u t i s t i c  c h i ld  may be seen  a s  a t te m p ts  by him to  m a in ta in  a  s t a t i c ,

• c o n t r o l la b l e  * en v iro n m en t.

S evere  d e f i c i t s  i n  le a r n in g  may be p r e d ic te d  from i n 

a p p r o p r ia te  use  o f  in fo rm a tio n  feed b a ck  ( in c lu d in g  r e i n f o r c e r s ) ,  

le a d in g  to  th e  i n t e l l e c t u a l  r e t a r d a t i o n  r e p o r te d  in  th e  v a s t  m a jo r i ty  

o f  a u t i s t i c  c h i ld r e n .  Normal lan g u ag e  developm en t, com m unication 

s k i l l s ,  and c o g n i t iv e  and s o c ia l  developm ent a l l  depend upon e f f i c 

i e n t ,  i n t a c t ,  l e a r n in g  p r o c e s s e s .  In d e e d , i t  i s  d i f f i c u l t  to  co n ce iv e  

o f  an im p o rta n t a r e a  o f  b e h a v io u ra l f u n c t io n in g  t h a t  does n o t depend 

upon a p p ro p r ia te  and e f f i c i e n t  u t i l i s a t i o n  o f  in fo rm a tio n  fe e d b a c k .

I f  such  a  d e f ic ie n c y  i s  c h a r a c t e r i s t i c  o f  th e  a u t i s t i c  c h i ld  

u n d e r c e r t a in  c o n d i t io n s ,  th e n  e d u c a tio n  and tre a tm e n t co u ld  be 

s t r u c tu r e d  such  t h a t  th e  c h i ld  i s  g iv e n  c o n s i s t e n t ,  co n tin u o u s  in fo rm 

a t io n  feed b ack  and re in fo rc e m e n t .  I t  may be n e c e s s a ry  to  s t r u c t u r e  

r e q u ir e d  ta s k s  in t o  sm a ll u n i t  s t e p s ,  f a c i l i t a t i n g  co n tin u o u s  su c c e ss  

f o r  th e  c h i ld ,  b u t a l s o  e n su r in g  t h a t  he l e a m s  to  r e p e a t  re sp o n se s  

t h a t  have p roved  to  be s u c c e s s f u l .

These s u g g e s t io n s ,  to g e th e r  w ith  th o s e  made e a r l i e r  i n  

r e l a t i o n  to  b e h a v io u r  m o d if ic a t io n  program m ing, w ith  p a re n ts  a s  co

t h e r a p i s t s ,  a r e  open to  e m p ir ic a l i n v e s t i g a t io n  and e v a lu a t io n  i n  

f u tu r e  r e s e a r c h .

I t  i s  c l e a r  t h a t  th e  r e s e a r c h  r e p o r te d  i n  t h i s  t h e s i s  h as  

n o t  le d  to  v a s t  advances in  o u r u n d e rs ta n d in g  o f  th e  a e t io lo g y  o f  

ch ild h o o d  a u tism : i t  was n o t a n t i c ip a te d  t h a t  such  advances w ould be

made. F o llo w in g  e a r l i e r  work on d e l in e a t io n  o f  th e  syndrome and
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d i f f e r e n t i a l  d ia g n o s is ,  and th e  more r e c e n t  acc u m u la tio n  o f  knowledge 

on th e  p s y c h o lo g ic a l c h a r a c t e r i s t i c s  o f  a f f l i c t e d  c h i ld r e n ,  p ro g re s s  

now depends upon s y s te m a tic  in v e s t ig a t io n  o f  s p e c i f i c  d e f ic ie n c i e s  

i n  th e  a u t i s t i c  c h i ld .  I t  was in te n d e d  th a t  t h i s  r e s e a r c h  sh o u ld  

c o n t r ib u te  to  t h i s  s y s te m a tic  i n v e s t i g a t io n .  A lso , f u tu r e  r e s e a r c h  

sh o u ld  be more c l e a r l y  d i r e c te d  tow ards c l i n i c a l  in t e r v e n t io n  and 

e v a lu a t io n  in  te rm s o f  tr e a tm e n t and e d u c a tio n a l  e f f e c t iv e n e s s .

The a c u te  problem s o f  th e  a u t i s t i c  c h i ld  a re  o f  c o n s id e ra b ly  more 

th a n  academ ic s ig n i f i c a n c e ,  a s  th o s e  who have w itn e s s e d  th e  a n g u ish  

and d e s p a i r  o f  p a re n ts  o f  th e s e  c h i ld r e n  a r e  w e ll  aw are . K o z lo ff  

( 1973) m ost s u c c in c t ly  e x p re s se s  t h i s  s e n tim e n t th u s ;

" I f  human l i f e  i s  s a c re d ,  th e n  b io lo g ic a l  d e a th  i s  no 
g r e a t e r  tra g e d y  th a n  th e  s o c ia l  and p s y c h o lo g ic a l d e a th  
in v o lv e d  i n  l i f e l o n g  commitment to  an  i n s t i t u t i o n  f o r  
th e  c h r o n ic a l ly  i l l .  I n  b o th  c a s e s ,  l i f e  h as  been 
w a s te d . F o r th o s e  o f  u s  w ork ing  to  h e lp  a u t i s t i c  
c h i ld r e n  and t h e i r  f a m i l i e s ,  c r i t i c i s m  o f  o u r th e o r ie s  
and th e r a p ie s  i s  h a rd  to  t a k e ,  p e rh ap s  b ecau se  i n  th e  
l i g h t  o f  th e  above s ta te m e n t ,  such  c r i t i c i s m  im p lie s  
t h a t  we a re  w a s tin g  n o t m ere ly  o u r own t im e , b u t o th e rs*
l i v e s . " ( p _ ^ i i )
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PABMTTAL QUESTIONNAIRE

1) Name and age . . .

2 ) Where ed u ca ted  . . .

3 ) P a r e n ta l  o c c u p a tio n  . . .

4 ) Who h as  th e  c l i n i c a l  r e s p o n s i b i l i t y  . . .

5 ) How o ld  when d iag n o sed  and w here . . .

6) Age o f  m other a t  b i r t h .
L ength  and any c o m p lic a tio n s  i n  p regnancy  .

7 ) O ther c h i ld r e n  i n  fa m ily  and t h e i r  age . . .

8 ) E a r l i e s t  symptoms and age a t  ap p ea ran ce  . . .

9 ) Does he (sh e )  have d i f f i c u l t i e s  w ith  r e l a t i o n s h ip s  
w ith  p eo p le  • . .

Avoid t a lk in g  o r  lo o k in g  a t  p eo p le  . . .

E x p erien ce  d i f f i c u l t i e s  i n  m ix ing  and p la y in g  w ith  
o th e r  c h i ld r e n  . . .

Has th e  i n a b i l i t y  to  r e l a t e  to  o th e r s  been  p r e s e n t  from  th e  
b e g in n in g  o f  l i f e  . . .

P r e f e r  o b je c ts  to  p eo p le  . . .

10) Any abnorm al p o s tu re  o r  e x p lo ra t io n  w ith  own lim b s o r  fa c e  • 

Any a g g re s s io n  tow ards h im s e lf  ( h e r s e l f )  . . .

11) Does he (sh e )  become p re o cc u p ied  w ith  o r  a t ta c h e d  to  any 
p a r t i c u l a r  o b je c ts  . . .

259.
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12) Does he (sh e )  t r y  to  r e s i s t  change in  any r o u t in e s  
o r  su rro u n d in g s  • • •

13) I s  he (sh e )  som etim es a p p a re n t ly  unaw are o f  p a in ,  such
a s  when to u c h in g  v e ry  h o t o b je c ts  o r  bumping him ( h e r )  s e l f  ••

Does he (sh e )  som etim es behave a s  i f  a lm o st d e a f  • • •

Does he (sh e )  p r e f e r  to  to u c h , t a s t e  and sm ell th in g s  
r a t h e r  th a n  lo o k  a t  them . . .

14) I f  you change y o u r r o u t in e  o r  way o f  d o in g  th in g s  w ith  
him ( h e r ) ,  does he (sh e )  g e t  u p s e t  o r  an x io u s  . . .

I s  he (sh e )  t e r r i f i e d  o f  a n y th in g  w hich i s  r e a l l y  i n  f a c t  
j u s t  commonplace . . .

15) What speech  does he (sh e )  show . . .

Are th e r e  l o t s  o f  r e p e t i t i o n s  o f  th e  th in g s  t h a t  you s a y , 
and any odd p h ra s e s  o r  words . . .

16) Does he ( s h e )  have any u n u su a l r i t u a l s  o r  m annerism s l i k e
ro c k in g  o r  s p in n in g  o r  f la p p in g  th e  hands • .  •

Does he (sh e )  walk and g e n e r a l ly  move i n  an  o rd in a ry  fa s h io n  . . .

17) Does he (sh e )  have o u ts ta n d in g  a b i l i t i e s ,  such  as  i n  m usic o r
memory, w hich you have n o t ic e d  to  s ta n d  o u t from  h i s  (h e r )
u s u a l  l e v e l  o f  a b i l i t y  . . .

18) Does he ( s h e )  show p a r t i c u l a r  s tu b b o m e ss  and r e f u s a l  to  
c o o p e ra te  a t  tim es?
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APPENDIX D

Mean scores for data analysed from mother-child interactions

V a r i a b l e

T y p e
M e a s u re  T a k e n

M ean s c o r e  
f o r  

a u t i s t i c  
c h i l d r e n

M ean s c o r e  
f o r  

n o rm a l 
c h i l d r e n

T o t a l  t im e  m u tu a l  f a c i n g 2 2 .7 5  s e c s 1 2 . 0 8  s e c s

n u m b er o f  o c c u r r e n c e s  o f  m u tu a l  
f a c i n g

7 .7 5 -7 . 1 7

FACIAL n u m b er o f  a d u l t  t e r m i n a t i o n s  o f  
m u tu a l  f a c i n g

2 .5 0 1 .0 1

a v e r a g e  d u r a t i o n  b e f o r e  a d u l t  
t e r m i n a t e d  m u tu a l  f a c i n g

1 . 9 2  s e c s 0 . 6 5  s e c s

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

3 7 6 .1  s e c s 2 8 6 . 0  s e c s

p e r c e n t a g e  t im e  i n  p o s i t i o n 6 2 , 6 4 8 . 3
POSITIONS a d u l t  f a c i n g / c h i l d  n o t  f a c i n g

a v e r a g e  d u r a t i o n  b e f o r e  a d u l t  
t e r m i n a t e d  a d u l t - f a c i n g / c h i l d  
n o t  f a c i n g

1 4 . 5 0  s e e s 9 . 0 3  s e c s

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

1 8 7 . 3  s e c s 2 8 6 . 2  s e c s

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

6 . 8 9  s e c s 9 . 7 4  s e c s

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

6 6 .3 5 0 . 3

STEREO
n u m b er o f  s t e r e o t y p e d  b e h a v i o u r s 9 . 5 0 0 . 0 0

t o t a l  d u r a t i o n  o f  s t e r e o t y p y 4 3 * 6  s e c s 0 .0 0
TYPED

BEHAVIOUR

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

4 * 4 3 0 .0 0

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

4 7 .7 0 ,0 0

TOY t o t a l  t im e  s p e n t  i n  c o n s t r u c t i v e 3 1 1 . 9  s e c s 5 4 5 . 3  s e c s
to y  p la y

PLAY num ber o f  d i f f e r e n t  t o y s  u s e d  
b y  c h i l d

4 . 4 7 3 . 5 7
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V a r i a b l e

T ype
M e a s u re  T ak en

M ean  s c o r e  
f o r  

a u t i s t i c  
c h i l d r e n

M ean s c o r e  
f o r  

n o rm a l  
c h i l d r e n

n u m b er o f  TBM to w a r d s  a d u l t 2 .0 0 0 .0 0

TOTAL n u m b e r o f  TRH to w a rd s  a d u l t  
p r e c e d e d  by  NVDQ

1 .4 0 0 .0 0

BODY

iMO'/EMENTS
p e r c e n t a g e  o f  TBM to w a r d s  a d u l t  
p r e c e d e d  by  NVDQ

7 0 .2 0 . 0 0

n u m b e r o f  TBM aw ay fro m  a d u l t 4 .9 0 0 .0 0

(TBM) n u m b e r o f  TBM aw ay fro m  a d u l t  
p r e c e d e d  by  NVDQ

3 .6 7 0 . 0 0

p e r c e n t a g e  o f  TBM aw ay fro m  a d u l t  
p r e c e d e d  by  NVDQ

74 .8 0 . 0 0

n u m b e r o f  TBM aw ay fro m  c h i l d 0 .5 0 o.do
n u m b er o f  TBM to w a rd s  c h i l d 3 .23 0 . 0 0

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

4 .7 0 2 . 1 7

IVE
+ n u m b e r o f  n e g a t i v i s t i c  b e h a v io u is 5.03 0 . 0 0

NEGATIVI- n u m b e r o f  p u n is h m e n t ' e r r o r s ' 4 .13 0 . 0 0

STIG t o t a l  c o o p é r a t i o n :  num ber o f  
v e r b a l  + n o n - v e r b a l  c o o p e r a t i v e

1 4 .3 3 1 9 . 3 0

BEHAVIOUR r e s p o n s e s

t o t a l  num ber o f  u t t e r a n c e s 132.63 1 0 1 . 0 3

m ean u t t e r a n c e  l e n g t h 4 .1 0 5 . 0 9

n u m b e r o f  'g u i d i n g '  s t a t e m e n t s 6 .2 7 9 . 2 0
MOTHER'S

65 .17p e r c e n t a g e  o f  v e r b a l  s t a t e m e n t s 4 8 .3 1
num ber o f  q u e s t i o n s 3 8 .3 0 26 .0 3
p e r c e n t a g e  o f  q u e s t i o n s 26.77 2 6 .0 0

n u m b e r o f  v e r b a l  commands 2 7 .0 1 6 .7 3
SPEECH

p e r c e n t a g e  o f  v e r b a l  com m ands 2 0 .9 5 6 . 1 4

t y p e - t o k e n  r a t i o  (TTR) 0 .3 4 0 . 4 2

n u m b er o f  v e r b a l  r e w a r d s 1 2 .9 7 5 . 9 0

num ber o f  v e r b a l  p u n i s h e r s 0 . 7 3 0 . 0 0



2 6 5 c

V a r i a b l e

T ype
M e a s u re  T ak en M ean s c o r e  

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

M ean s c o r e  
f o r  

a u t i s t i c  
c h i l d r e n

t o t a l  num ber o f  w o rd s  s p o k e n 5 9 .9 3 2 3 0 . 9 3
t o t a l  num ber o f  u t t e r a n c e s 2 1 .8 0 5 9 . 3 0

CH ILD 'S m ean u t t e r a n c e  l e n g t h 1 .5 7 3 . 7 4
n u m b e r o f  v e r b a l  s t a t e m e n t s 1 3 . 8 0 4 1 . 2 7
p e r c e n t a g e  o f  v e r b a l  s t a t e m e n t s 4 5 . 4 7 6 8 .6 1

SPEECH n u m b e r o f  v e r b a l  com m ands 0 . 3 7 1 .1 0

n u m b e r o f  v e r b a l  r e p l i e s  to  
q u e s t i o n s

3 . 7 3 9 . 9 3

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

8 .9 8 2 0 . 5 2

V a r ia b le '

T ype
M e a su re  T ak en Own

M o th e r
(OM)

M o th e r
o f

a u t i s t
(MA)

M o th e r
o f

n o r m a l
(MM)

m ean p e r c e n t a g e  o f  
p u n is h m e n t  ' e r r o r s '

3 2 . 8 0 2 1 .6 5 1 0 .0 4

m ean u t t e r a n c e  l e n g t h 4 . 2 0 4 . 8 3 4 . 7 4
'T Y P E ' n u m b er o f  q u e s t i o n s  u s e d 2 2 . 7 0 3 0 . 5 0 4 3 . 3 0

p e r c e n t a g e  o f  q u e s t i o n s 2 0 . 2 3 2 7 . 5 2 3 1 . 4 0
OF p e r c e n t a g e  o f  v e r b a l  

com m ands
2 5 .9 8 8 .0 7 6 . 5 8

MOTHER
t o t a l  num ber o f  w o rd s 
s p o k e n

4 2 6 . 6 5 5 2 1 . 4 0 6 2 1 .0 0
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APPENDIX E

From the data analysis in the mother-child interaction 
study 21 measures have been selected for simpler analysis using 
t-te-ts for dependent measures. These variables were selected 
because they are the ones that are cited in the text of the 
"discussion" section.
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THREE ASPECTS 0 ?  CHILBHOGD AITHISH:

HCTHSP̂ »CHILD nTTSRACTIŒS* AITDCNCMIG I?ESP0NSI7ITY.
AID CCXSnriTE PDNCTIŒm}.

A sTsnrey o f the current litera tu re  published, in  th e f ie ld  

o f childhood autiaa suggested that d esp ite a rap id ly  expanding body 

o f research, ve have l i t t l e  d e fin itiv e  understanding o f the aetio logy  

o f the condition or a hi^xLy e ffica c io u s treatment model# However, 

there i s  a growing consensus that the a u tis tic  ch ild  su ffers from a 

primary organic impairment, resu ltin g  in  p articu lar d e fic ien c ie s  in  

cognition  and language, and consequently be d isp lays pronounced learn

in g  d iff ic u lt ie s *

The litera tu re  surrey a lso  ind icated th at there i s  a  lack  

o f em pirical data on the manner in  which parents in tera ct w ith  th e ir  

a u tis t ic  ch ild , including the ccaatingsncies they d e liv er  upon h is  

ch ara cteristic  responses, and the influence o f the ch ild  upon the 

adult *3 behaviour# Analysis o f m other-child in tera ction s were 

conducted th erefore, using dlads w ith noziaal and a u tis t ic  children  

and th e ir  mothers# D ifferences were found between the behaviour o f  

mothers o f normal children and mothers o f a u t is t ic  children on a  

number o f verbal and ncsj-verbal measures re la tin g  to  th e ir  mode o f 

in teraction  with these children# Such data may have p o ten tia l 

u t i l i t y  for the design o f genera lisa b le  behavioural treatm ent 

programmes for  a u tis t ic  ch ildren, w ith parents as the primary c h a i^  

agents#



1 1 .

The second study involved an an alysis o f psycho— 

ph ysio logical data co llected  frœa a group o f non-verbal a u t is t ic  

children who ty p ic a lly  d isp lay infrequent, abnormal or unpredictable 

overt respcaises to  important environmental events including tra d itio n a l 

rein fo reers, novelty and so c ia l stim u latich . Autoncanio data appeared 

su ita b le  for  determining the e ffe c ts  o f  such environmental stim u li, 

which a lso  may have ia ^ lica ticn s fo r  treatment design and fo r  an under

standing o f the aetio logy o f childhood autism .

The th ird  area o f  in v estig a tio n  con sisted  o f three stu d ies 

designed to  in vestiga te  further the apparent d e f ic it s  and abnoxssal- 

i t i e s  in  cogn itive ftcactioning that have been reported recen tly  in  

erperinwental research litera tu re#  These stu d ies involved binary 

sequence learn ing, concept attainment and prbbability^ leam ing ta sk s, 

end contrasted the performance o f a u tis tio  children w ith normal and 

subnormal control su b jects. I t  was conolW edlfras these data that 

there i s  evidence o f abnorm alities in  functioning cm cogn itive  tasks 

and that they may be p articu larly  rela ted  to  the nature o f str a teg ie s  

adopted in  such tasks and the fa ilu re  to  u t i l is e  task -relevant 

Information feedback in  an appropriate manner#


