
In P a p e r s  and R e p o r t s  on C h i l d  Lansuaee DeVelODment, 1977, Vol. 13 

1 D E C I D I N G  khIONG 'THEORIES OF THE DEVELO??IEYT OF COORDINATION I N  CHILD SPEECH 

J i l l  d e  V i l l i e r s ,  Helen Tayer  F l u s b e r g ,  and K e n j i  Hakuta 
Department of Psychctlogy and S o c i a l  R e l a t i o n s  

Harvard U n i v e r s i t y  

The r e s e a r c h  r e p o r t e d  i n  t h i s  paper  i s  on t h e  development of s e n t e n c e  
c o o r d i n a t i o n  i n  c h i l d r e n .  A t  t h e  n o r e n t ,  o u r  focus  i s  on s e n t e n c e s  
c o n j o i n e d  by "and", based  on t h e  c o n s i d e r a t i o n  t h a t  t h e s e  s e n t e n c e s  a r e  
t h e  f i r s t  forms of c o o r d i n a t i o n  t o  a p p e a r  i n  c h i l d  s p e e c h .  The m o t i v a t i o n  
u n d e r l y i n g  t h e  s t u d i e s  r e p o r t e d  h e r e  h a s  been t o  t e s t  t h e  adequacy of t h e  
t r a n s f o r m a t i o n a l l y - b a s e d  d e r i v a t i o n a l  t h e o r y  of complexi ty  as a n  a c c o u n t  
of t h e  a c q u i s i t i o n  of c o o r d i n a t i o n .  

Chomsky (1965) proposed t h a t  t h e  deen s t r u c t u r e  of a c o o r d i n a t e d  
s e n t e n c e  c o n t a i n s  b o t h  p r o p o s i t i o n s  i n  full. I n  s e n t e n t i a l  c o o r d i n a t i o n s ,  
f o r  example,  

a l l  i n f o r m a t i o n  preser . t  i n  t h e  deep  s t r u c t u r e  i s  a l s o  c o n t a i n e d  i n  t h e  
s u r f a c e  form. P h r a s a l  c o o r d i n a t i o n s ,  f o r  example,  

s h a r e  t h e  same deep s t r u c t u r e  a s  s e n t e n c e  (l), b u t  a d e l e t i o n  t r a n s f o r n a -  
t i o n  h a s  been a p p l i e d ,  r e s u l t i n g  i n  t h e  c o n t r a c t e d  s u r f a c e  s t r u c t u r e .  P.oss 
(1967) s p e c i f i z d  a n  a d d i t i o n a l  c o n s t r a i n t  on t h e  c o n j u n c t i o n  r e d u c t i o n  
t r a n s f o r m a t i o n ,  n a n e l y  t h e  d i r e c t i o n  of d e l e t i o n .  I f  t h e  i d e n t i c a l  
e l e m e n t s  are  on l e f t  b ranches  of t h e  deep  s t r u c t u r e  c o n f i g u r a t i o n ,  as  
i n  t h e  above example,  d e l e t i o n  i s  forward;  if t h e y  are on r i z h t  b r a n c h e s ,  
d e l e t i o n  i s  backward. Thus,  

(1) The l i n g u i s t  s a w  t h e  li&t and t h e  l i n g g s ?  w r o t e  a g r a m a r .  

(2 )  The l i n g u i s t  saw t h e  l i g h t  -- and w r o t e  a Rrarnnar. 

(3)  The p s y c h o l o g i s t  unders tood  t h e  s e n t e n c e  and t h e  l i n g u i s t  
unders tood  t h e  s e n t e n c e .  -- 

becomes : 
( 4 )  The p s y c h o l o g i s t  and t h e  l i n g u i s t  unders tood  t h e  s e n t e n c e .  

I n  t h i s  c a s e  d e l e t i o n  o p e r a t e s  on t h e  f i r s t  o c c u r e n c e  of t h e  redundent  
e lement  i n  t h e  s u r f a c e  rorm. 

There have  s i n c e  Seen a d d i t i o n a l  l i n g u i s t i c  m o d i f i c a t i o n s  which 
a r g u e  t h a t  backward d e l e t i o n  i s  d e r i v e d  from forward d e l e t i o n  with a 
r e g r o u p i n g  of  t h e  c o n s t i t u e n t s  and t h a t  forward  d e l e t i o n  i s  t h e  u n i v e r s a l  
c o n j u n c t i o n - r e d u c t i o n  t r a n s f o r m a t i o n  (e .g .  Harries, 1973) .  

The d e r i v a t i o n a l  t h e o r y  of c o m p l e x i t y ,  based  on t h e  above t r a n s f o r m a -  
t i o n a l  a rguments ,  makes a t  l ea s t  two p r e d i c t i o n s  w i t h  r e s p e c t  t o  t h e  
development of c o o r d i n a t l o n  i n  c h i l d r e n .  One p r e d i c t i o n  i s  t h a t  
s e n t e n t i a l  c o o r d i n a t i o n s  should  be ncqliired ea r l i e r  and b e  e a s i e r  t o  
p r o c e s s  t h a n  p h r a s a l  c o o r d i n a t i n c s ,  s i n c e  t h e y  do n o t  r e q u i r e  a d e l e t i o n  
t r a n s f o r m a t i o n ,  and s o  t h e y  a re  d s r i v a t i o n a l l y  less comples.  The second 
p r e d i c t i o n  i s  t h a t  fcrwartl  c 3 o r d i n a t i o n s  s h o u l d  a l s o  be  a c q u i r e d  e a r l i e r  
and be  e a s i e - r  t o  p r o c e s s  t h a n  backward forms,  s i n c e  t h e  l a t t e r  r e q u i r e  
a r e g r o u p i n g  r u l e  i n  a d d i t i o n  t o  d e l e t i o n .  

The most couplete a c q c i s i t i o c  r e s e z r c h  t o  d a t e  comes from e x p e r i m e n t s  
u s i n g  e l i c i t e d  h i t - s t i c n  as  t h e  n e t ? , o d o l o g i c a l  t o o l ,  (e.  e. S l o b i n  and 



t 

Welsh, 1971;  L u s t ,  1 9 7 4 ) .  The d a t a  c o l l e c t e d  f i t  t h e  t r a n s f o r m a t i o n a l  
model, w i t h  performance on s e n t e n t i a l  c o o r d i n a t i o n s  s u ? e r i o r  t o  t h a t  on 
t h e  c o r r e s p o n d i n g  p h r a s a l  forms. Fur thermore ,  t h e  e r r o r  d a t a  i n d i c a t e  
t h e  primacy of forward  o v e r  backward c o o r d i n a t i o n s .  

Our r e s e a r c h  w a s  d e s i g n e d  t o  r e p l i c a t e  and e x t e n d . t h e  a c q u i s i t i o n  
d a t a  t o  o t h e r  per formance  measures .  I n  t h i s  p a p e r ,  w e  b r i e f l y  r e p o r t  on 
t w o  e x p e r i m e n t s  t h a t  have been comple ted ,  one  on t h e  i s i t a t i o n  and t h e  
o t h e r  on comFrehension of  c o o r d i n a t e d  s e n t e n c e s .  %en w e  w i l l  t u r n  t o  t h e  
a n a l y s i s  of  s p o n t a n e o u s  speech  samples  o b t a i n e d  from Adam, Eve, and Sarah .  
F i n a l l y  w e  w i l l  r e p o r t  on some p i l o t  d a t a  u s i n g  a n  e l i c i t e d  p r o d u c t i o n  t a s k .  

The t w o  c r o s s - s e c t i o n a l  e x p e r i m e n t s ,  b o t h  u s i n g  t h e  same se t  of 
e i g h t e e n  s e n t e n c e  t y p e s ,  were conducted w i t h  c h i l d r e n  between t h e  a g e s  
of t h r e e  and f i v e .  One exper iment  used an e l i c . i t e d  i m i t a t i o n  p r o c e d u r e ,  
t h e  o t h e r ,  a n  a c t - o u t  comprehension p r o c e d u r e .  

A l l  t h e  s e n t e n c e s  were of t h e  b a s i c  SVO+SVO s y n t a c t i c  s t r u c t u r e  
e x h a u s t i n g  a l l  t h e  p e r m i s s i b l e  well-formed forward ,  backward, s e n t e n t i a l  
and p h r a s a l  c o o r d i n a t i o n s ,  (See Table  1 f o r  an  example of  a set used 
i n  t h e  i m i t a t i o n  e x y e r i m e n t ) .  The s e n t e n c e s  i n  t h e  i m i t a t i o n  exper iment  
were a l l  i r r e v e r s i b l e ,  w h i l e  t h o s e  used i n  t h e  comprehension exper iment  
were r e v e r s i b l e  t o  i n c r e a s e  t h e  d i f f i c u l t y  of  t h e  t a s k .  

Responses from b o t h  e x p e r i m e n t a l  t a s k s  w e r e  s c o r e d  as e i t h e r  c o r r e c t  
or  i n c o r r e c t  depending  whether  o r  n o t  meaning w a s  p r e s e r v e d .  We t e s t e d  
t h e  d a t a  f rom b o t h  e x p e r i m e n t s  f o r  a d i f f e r e n c e  between s e n t e n t i a l  and 
p h r a s a l  c o o r d i n a t i o n s .  Using i\:?ite's m o d i f i c a t i o n  of t h e  ?!ann Khi tney  
test ,  t h 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  a t  p=O.O5 i n  t h e  number of 
c o r r e c t  r e s p o n s e s  t o  s e n t e n t i a l  o r  p h r a s a l  forms a t  any aqe leve l  i n  
e i t h e r  comprehension o r  i m i t a t i o n .  S i m i l a r l y  t h 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  (p=q.05)  between forward and backward s e n t e n c e s  i n  e i t h e r  
e x p e r i m e n t ,  f o r  any a g e  l e v e l .  However t h e  c h i l d r e n  made s u f f i c i e n t  
e r r o r s  i n  b o t h  t a s k s  so t h a t  t h e s e  r e s u l t s  cannot  b e  d i s c o u n t e d  as a 
c e i l i n g  e f f e c t .  

I n  o t h e r  words these r e s u l t s  f rom t h e  comprehension and i m i t a t i o n  
e x p e r i m e n t s  do n o t  s u p p o r t  t h e  p r e d i c t i o n s  based  on t h e  d e r i v a t i o n a l  
t h e o r y  of c o m p l e x i t y ,  t h a t  i s ,  s e n t e n t i a l  c o o r d i n a t i o n s  were no easier 
t h a n  p h r a s a l  c o o r d i n a t i o n s  and f u r t h e r m o r e ,  forward f o r m  were n o t  easier 
t h a n  backward forms. 

A second a n a l y s i s  was c a r r i e d  o u t  on t h e  data  from the i m i t a t i o n  
e x p e r i m e n t .  I n  t h i s  a n a l y s i s ,  we s c o r e d  t h e  r e s p o n s e s  f o r  e l a b o r a t i o n s  
and  r e d u c t i o n s ,  where a n  e l a b o r a t i o n  would b e  a r e s p o n s e  which i n c l u d e d  
c o n s t i t u e n t s  t h a t  had been  d e l e t e d  i n  t h e  s u r f a c e  s t r u c t u r e  of t h e  
model s e n t e n c e .  For  example ,  g i v e n  t h e  model s e n t e n c e :  

many c h i l d r e n  r e s p o n d i d :  
(5) Anthony and X e l a n i e  cooked a hotdog.  

(6) Anthony cooked a hotdon and h le lan ie  cooked a h o t d o e .  
A r e d u c t i o n  would b e  a r e s p o n s e  w i t h  e l e m e n t s  d e l e t e d  t h a t  were p r e s e n t  i n  
t h e  model s e n t e n c e .  F o r  example: 

(7)  Rosy f l i e s  a k i t e  and Rosy f l i e s  a p l a n e .  



was' of  t e n  r e p e a t e d  as :  
(8) Rosy f l i e s  a k i t e  and a p l a n e .  

An e x a m i n a t i o n  o f  t h e  number of e l a b o r a t i o n  and r e d t i c t i o n  r e s p o n s e s  
r e v e a l e d  a s t r o n g  a3e e f f e c t .  There appeared  t o  b e  a f l o w e r i n g  of b o t h  
e l a b o r a t i o n s  and r e d u c t i o n s  a t  f o u r  y e a r s  of  a g e ,  a c r o s s  a l l  s e n t e n c e  
t y p e s .  Us ing  F h i t e ' s  n o d i f i e d  Yann Vhi tney  t e s t ,  t h e r e  were s i g n i f i c a n t l y  
more e l a b o r a t i o n s  and r e d u c t i o n s  i n  t h e  four -year -o lds  t h a n  i n  e i t h e r  of  
t h e  two o t h e r  a g e  g r o u p s ,  p <  0.05. lie w i l l  r e t u r n  t o  t h e  i x p l i c a t i o n  of  
t h e s e  f i n d i n g s  l a t e r  i n  t h e  d i s c u s s i o n .  

In t h e m s e l v e s ,  t h e  r e s u l t s  f rom t h e  i m i t a t i o n  and comprehension 
e x p e r i m e n t s  g i v e  few c l u e s  a b o u t  t h e  d e v e l o p n e n t  of c o o r d i n a t i o n  i n  
c h i l d  s p e e c h .  For t h i s  r e a s o n  w e  t u r n e d  t o  a t h i r d  s o u r c e  o f  a c q u i s i t i o n  
d a t a ,  namely t h e  s p o n t a n e o u s  s p e e c h  ? r o t o c o l s  .from t h e  l o n g i t u d i n a l  s t u d y  
of Adam, Eve, and S a r a h .  

The a n a l y s i s  of  t h e  speech  from Adam, Eve, and S a r a h ,  w a s  c a r r i e d  o u t  
s e p a r a t e l y  f o r  e a c h  c h i l d .  From t h e  p r o t o c o l s  e v e r y  u t t e r a n c e  w i t h  a n  "and" 
c o o r d i n a t i o n  t h a t  w a s  non-temporal w a s  n o t e d ,  up t o  t h e  Doin t  where t h e  
mean l e n g t h  of u t t e r a n c e  was 4 . 2 5 ,  which i s  t h e  b e g i n n i n 2  of  S t a g e  V.  
From t h i s  comple te  s e t ,  a l l  examples  of p h r a s a l  c o o r d i n a t i o n s  and 
s e n t e n t i a l  c o o r d i n a t i o n s  w i t h  redundant  e l e r . e n t s  were e x t r a c t e d  and 
c a t e g o r i z e d  i n t o  f o u r  groups :  forward  and beckward p h r a s a l s ,  and forward  
and  backward s e n t e n t i a l s .  I n c i d e n t a l l y ,  i t  i s  of i n t e r e s t  t h a t  t h e  v e r y  
earliest forms of  c o o r d i n a t i o n  t o  a p p e a r  i n  t he  speech  of a l l  t h r e e  
c h i l d r e n  were s i m p l y  Xoun + h'oun s e q u e n c e s ,  f o r  example: 

It i s  d i f f i c u l t  t o  imagine  t h a t  t h e s e  might  b e  d e r i v e d  from c o n j o i n e d  
s e n t e n c e s .  

(9) Mommy and t e d d v .  

For e a c h  monthly t i m e  p e r i o d  w e  p l o t t e d  t h e  p r o p o r t i o n  of e a c h  of  t h e  
f o u r  t y p e s  of  c o o r d i n a t i o n  c l a s s i f i e d  above ,  r e l a t i v e  t o  t h e  t o t a l  number 
of c o o r d i n a t i o n s  produced d u r i n g  t h a t  month. Thus f o r  e a c h  c h i l d  w e  have 
a graph  d e p i c t i n g  t h e  d e v e l o p m e n t a l  p r o c r e s s i o n  of  t h e  p r o d u c t i o n  of  tkLe 
f o u r  s e n t e n c e  t y p e s ,  and t h e  degree t o  wnich e a c h  c a t e 3 o r y  dominaEes a t  
d i f f e r e n t  p o i n t s  d u r i n g  t h e  a c q u i s i t i o n  of c o o r d i n a t i o n .  F i g u r e s  1 and 2 
show t h e  g r a p h s  from Eve and Sarah  r e s p e c t i v e l y .  

The most s t r i k i n g . f e a t u r e  of t h e  g r a p h s  i s  t h e  a l m o s t  e x c l u s i v e  u s e  
of forward  p h r a s a l  forms d u r i n g  t h e  e a r l y  sarnpl.es. S e n t e n t i a l  c o o r d i n a t i o n s  
d o  n o t  a p p e a r  u n t i l  r e l a t i v e l y  l a t e ,  midway through S t a g e  111, where t h e  
mean l e n g t h  of u t t e r a n c e  i s  around 3.80. 

I n c i d e n t a l l y ,  w e  a l s o  found s e n t e n t i a l  c o o r d i n a t i o n s  i n  t h e  t r a n s c r i p t s ,  
t h a t  c o n s i s t  of two c o n j o i n e d  p r o p o s i t i o n s  b u t  n e v e r t h e l e s s  have no 

. p o t e n t i a l  f o r  d e l e t i o n  s i n c e  t h e y  do n o t  c o n t a i n  any i d e n t i c a l  e l e m e n t s .  
These i n c l u d e  s e n t e n c e s  such  a s ,  

(10) You snap  and h e  comes. 
(11) h'e went t o  Fosboro  and t h e r e  were s l i d e s .  

These s e n t e n t i a l  forms were a l s o  n o t  e v i d e n t  i n  t h e  p r o t o c o l s  u n t i l  t h e  
s e n t e n t i a l  forms w i t h  p o t e n t i a l  d e l e t i o n  began a p p e a r i n g  i n  t h e  s p e e c h  of 
t h e  c h i l d r e n .  



In t h e  g r a p h s  of Eve and S a r a h ,  n o t i c e  a l s o  t h e  l a r g e  d i f f e r e n c e  
between t h e  r e l a t i v e  p r o p o r t i o n s  of t h e  forward and backward c o o r d i n a t i o n s .  
Backward p h r a s a l  and s e n t e n t i a l  c o o r d i n a t i o n s  make up o n l y  a v e r y  small  
p e r c e n t a g e  of  t h e  t o t a l  forms used by a l l  t h r e e  c h i l d r e n .  However, t h i s  
does n o t  n e c e s s a r i l y  mean t h a t  t h e y  are  a c q u i r e d  l a t e r :  r a t h e r ,  i t  may 
i n d i c a t e  a l a c k  of o p p o r t u n i t y  i n  d i s c o u r s e  t o  u s e  backward c o o r d i n a t i o n s  
as t h e y  g e n e r a l l y  i n v o l v e  c o o r d i n a t e d  s u b j e c t s ,  ahd i n  c h i l d  s p e e c h ,  
s u b j e c t s  are t y p i c a l l y  a b s e n t  o r  v e r y  s i m p l e ,  such  as a pronoun. F i t h i n  
t h e  backward forms,  w e  a g a i n  f i n d ,  as  i n  t h e  forward  forms,  t h a t  
p h r a s a l s  a p p e a r  earl ier t h a n  s e n t e n t i a l  forms. 

The major c o n c l u s i o n  t o  draw from t h e  spontaneous  speech  d a t a  is  
tha t  p h r a s a l  c o o r d i n a t i o n s  appear  e a r l i e r  t h a n  t h e  c o r r e s p o n d i n g  
s e n t e n t i a l  forms ,  and f u r t h e r m o r e  t h a t  forward forms are  more f r e q u e n t  
t h a n  backward forms.  

Given t h a t  t h e  d e r i v a t i o n a l  t h e o r y  of complexi ty  d o e s  n o t  p r e d i c t  
the p a t t e r n  of  development of c o o r d i n a t i o n ,  w e  have been  l o o k i n g  a t  che 
i n p u t  t o  see whether  t h i s  might t e l l  u s  s o m e t h i n g . a b o u t  t h e  p r o c e s s  
of a c q u i s i t i o n .  So f a r ,  w e  have looked a t  t h e  i n p u t  provided  by Eve’s  
mother .  We c a t e g o r i z e d  h e r  c o o r d i n a t i o n s  i n  t h e  same way a s  w e  d i d  f o r  t h e  
c h i l d r e n ,  and t h e  graph, of Eve’s  m o t h e r ’ s  r e l a t i v e  p r o p o r t i o n s  f o r  
each  c o o r d i n a t i o n  t y p e  is  i n  F i g u r e  3 .  

The most s t r i k i n g  f e a t u r e  of the. graph i s  t h e  a lmost  uncanny way 
in which i; p a r a l l e l s  Eve’s  qraph ( F i g u r e  1). The most obvious  D o s s i b i l i t y ,  
and p e r e a p s  t h e  most u n i n t e r e s t i n g ,  i s  t h a t  e i t h e r  Eve was s i m p l y  
mimicking h e r  m o t h e r ’ s  s e n t e n c e s ,  o r  t h a t  h e r  mother was g l o s s i n g  Eve’ s  
s e n t e n c e s ,  and hence t h e  p r o p o r t i o n s  would b e  i d e n t i c a l  € o r  t h i s  v e r y  
s i m p l e  r e a s o n .  The samples  were checked t o  see i€ t h e  c o n t e n t  of  t h e  
c o o r d i n a t e d  s e n t e n c e s  matched € o r  Eve and h e r  mother ,  b u t  w e  found no  
e v i d e n c e  t h a t  t h e  p a r a l l e l  w a s  a n  a r t i f a c t  of t h i s  matching.  

TWO o t h e r  p o s s i b i l i t i e s  are e i t h e r  t h a t  t h e  r e l a t i v e  p r o p o r t i o n s  of 
c o o r d i n a t i o n s  i n  Eve’s mother ’s  speech  r e f l e c t  t h o s e  of Eve, o r  v i c e  v e r s 3 ,  
t h a t  is  t o  s a y ,  t h a t  Eve i s  r e s p o n d i n g  t o  t h e  changes i n  h e r  m o t h e r ’ s  
r e l a t i v e  f r e q u e n c y  of c o o r d i n a t i o n  t y p e s .  A t  p r e s e n t  w e  h a v e  no way of 
d i s t i n g u i s h i n g  between t h e s e  t w o  p o s s i b i l i t i e s .  Perhaps  a c l e a r e r  p i c t u r e  
of development w i l l  emerge when w e  l o o k  a t  t h e  m a t e r n a l  i n p u t  t o  Adam and 
Sarah .  

I n c i d e n t a l l y  , o u r  a n a l y s i s  i s  c o n s i s t e n t  w i t h  o t h e r  i n p u t  s t u d i e s  
l i k e  t h a t  of C a t h e r i n e  Snow, i n  t h a t  w e  f i n d  t h a t  Eve‘s  n o t h e r  i s  somehow 
r e s p o n d i n g  e i t h e r  t o  h e r  c h i l d ’ s  e a r l i e s t  u s e s  of c o o r d i n a t i o n ,  o r  a t  l e a s t  
t o  h e r  c h i l d ’ s  “ r e a d i n e s s ”  t o  a c q u i r e  c o o r d i n a t i o n ,  w i t h  a sudden i n c r e a s e  
o f  t h o s e  forms i n  h e r  own speech .  T a b l e  2 d i s p l a y s  t h e  number of co- 
o r d i n a t i o n s  produced by Eve and h e r  mother o v e r  t i m e ,  summed a c r o s s  t h e  
f o u r  t y p e s  of  c o o r d i n a t i o n s .  A t  sample 13-14 b o t h  Eve and h e r  mother  
show a sudden i n c r e a s e  i n  t h e  u s e  of c o o r d i n a t i o n  i n  t h e i r  s p e e c h .  

One o f  t h e  problems w i t h  s p o n t a n e o u s  speech  d a t a  i s  t h a t  there i s  
no  way t o  c o n t r o l  t h e  d i f f e r e n t  k i n d s  of s e n t e n c e s  t h a t  t h e  c h i l d r e n  
produce .  For  example,  as mentioned ear l ie r ,  w e  found o n l y  a small number 



of backward c o o r d i n a t i o n s  i n  t h e  t o t a l  sample.  This might  i n d i c a t e  a 
l a c k  of o p p o r t u n i t y  i n  d i s c o u r s e  f o r  t h e i r  u s e ,  o r  on t h e  o t h e r  hand ,  i t  
might  b e  t h e  case t h a t  t hey  i n  f a c t  pose  some k ind  of p r o c e s s i n g  o r  
p l a n n i n g  d i f f i c u l t y  i n  p r o d u c t i o n  which t h e  c h i l d  a v o i d s  by r e s o r t i n g  t o  
u s i n g  a comple t e ly  d i f f e r e n t  grammat ica l  c o n s t r u c t i o n .  

One way t o  tease a p a r t  these a l t e r n a t i v e  e x p l a n a t i o n s  is t o  u s e  an 
e l i c i t e d  p r o d u c t i o n  t a s k  whereby t h 2  e x p e r i r . e n t e r  c o n t r o l s ,  t o  s o p e  d e g r e e  
a t  l eas t ,  t h e  d i f f e r e n t  s e n t e n c e  t y p e s .  T h i s  can  be  done by e q u a l i z i n g  t h e  
o p p o r t u n i t i e s  f o r  backward and forward  coord2na t ions .  We have done t h i s  
by hav ing  an  e q u a l  number of  p i c t u r e s  wi th  m u l t i p l e  s u b j e c t s  and o b j e c t s  
i n  a n  e l i c i t e d  p r o d u c t i o n  t a s k ,  where c h i l d r e n  were asked  t o  d e s c r i b e  t h e  
p i c t u r e s  p r e s e n t e d  t o  them i n  a p o r t a b l e  s l i d e  v i ewer .  There w e r e  e i g h t  
test  s l i d e s ,  f o u r  of  which c o n t a i n e d  m u l t i p l e  s u b j e c t s  and f o u r  of  which 
c o n t a i n e d  m u l t i p l e  o b j e c t s .  To g i v e  an  example of  e a c h ,  one  of t h e  s l i d e s  
w i t h  m u l t i p l e  s u b j e c t s  w a s  a g i r a f f e  and a n  e l e p h a n t  d r i n k i n g  water.  A? 
example o f  m u l t i p l e  o b j e c t s  was a g o r i l l a  e a t i n g  a banana and an  e p p l e .  
We have  been  p i l o t i n g  t h i s  e l i c i t e d  p r o d u c t i o n  t e c h n i q u e  w i t h  t h r e e -  and 
four -year -o ld  c h i l d r e n .  

From the comple te  s e t  of u t t e r a n c e s  o b t a i n e d ,  w e  e x t r a c t e d  a l l  
examples  o f  c o o r d i n a t i o n s  and c l a s s i f i e d  them i n t o  t h e  f o l l o w i n g  
c a t e g o r i e s :  

Noun + noun s e q u e n c e s ,  (h’) 
S e n t e n t i a l  c o o r d i n a t i o n s  w i t h o u t  p o t e n t i a l  d e l e t i o n ,  (S) 
Forward p h r a s a l s ,  (FP) 
Forward s e n t e n t i a l s ,  (FS) 
Backward p h r a s a l s ,  (BPI 
Backward s e n t e n t i a l s .  (BS) 

T a b l e  3 shows t h e  p r o p o r t i o n  of  each t y p e  o f  c o o r d i n a t i o n  c l a s s i f i e d  
as above ,  r e l a t i v e  t o  t h e  t o t a l  number of c o o r d i n a t i o n s  f o r  each  age 
group.  One s t r i k i n g  f e a t u r e  o f  t h e  d a t a  i s  t h e  s u c c e s s  of t h i s  t a s k  i n  
e l i c i t i n g  c o o r d i n a t i o n s  i n  voung c h i l d r e n .  I n  b o t h  age  groups  t h e  
average number of c o o r d i n a t i o n s  produced by each  c h i l d  i s  approx ima te ly  
7-8; however t h e  d i f f e r e n t  
c a t e g o r i e s  i l l u s t r a t e s  t h e  deve lopmenta l  changes t h a t  t a k e  p l a c e  
d u r i n g  t h e  a g e  p e r i o d  under  c o n s i d e r a t i o n .  S p e c i f i c a l l y ,  w h i l e  t h e  
p e r c e n t a g e  o f  Noun + noun sequences  d e c r e a s e s  d r a m a t i c a l l y  from 5C)X 
t o  16%,  t h e  p e r c e n t a g e  of  backward p h r a s a l s  i n c r e a s e s  from 5% t o  282. 
The re  i s  a l s o  a somewhat smaller i n c r e a s e  i n  t h e  p e r c e n t a g e  of forward  
p h r a s a l s  from 24% t o  395. 

ways t h e y  a r e  d i s t r i b u t e d  ove r  t h e  v a r i o u s  

I n  c o n t r a s t ,  t h e  o v e r a l l  p e r c e n t a g e  of  s e n t e n t i a l  c o o r d i n a t i o n s  
(backward s e n t e n t i a l s ,  and s e n t e n t i a l s  w i t h o u t  p o t e n t i a l  d e l e t i o n )  
r ema ins  v e r y  low - 2 1 %  f o r  t h e  th ree -yea r -o lds ,  and 14% f o r  t h e  fou r -  
y e a r - o l d s .  S u r p r i s i n g l y ,  p e r h a p s ,  t h e r e  i s  n o t  one  example o f  a forward  
s e n t e n t i a l  c o o r d i n a t i o n  among t h e  t o t a l  of 185 c o l l e c t e d .  

\ 

What l i g h t  d o  t h e s e  r e s u l t s  shed  on t h e  a c q u i s i t i o n  of c o o r d i n a t i o n ?  
E s s e n t i a l l y  t h e  d a t a  c o n f i r m  t h e  f i n d i n g s  i n  o u r  o t h e r  s t u d i e s  on co- 



\ 

o r d i n a t i o n ,  namely t h a t  s e n t e n t i a l  c o o r d i n a t i o n s  a re  n o t  d e v e l o p m e n t a l l y  
p r i o r  t o  p h r a s a l  c o o r d i n a t i o n s .  A s  w e  saw i n  t h e  spontaneous  s p e e c h  of 
Adam, Eve, and S a r a h ,  t h e  c h i l d  p r o g r e s s e s  from p r o d u c i n g  noun 4- noun 
sequences  immediately t o  a s t a e e  where t h e s e  sequences  a r e  s l o t t e d  i n t o  
p h r a s a l  c o o r d i n a t i o n s .  There  does n o t  a p p e a r  t o  b e  a n  i n t e r m e d i a t e  staee 
of producing  s e n t e n t i a l  c o o r d i n a t i o n s  which would b e  p r e d i c t e d  by t h e  
d e r i v a t i o n a l  t h e o r y  of complexi ty .  

On t h e  o t h e r  hand t h e  results of  t h i s  s t u d y  do s u p p o r t  t h e  argument 
t h a t  forward f o r m  a r e  e a s i e r  f o r  t h e  yoanger  c h i l d r e n  ( i . e .  nore r e a d i l y  
produced)  t h a n  backward forms.  The c h i l d r e n  i n  t h e  e l i c i t e d  p r o d u c t i o n  
s t u d y  seem t o  b e  a v o i d i n g  t h e  u s e  of backward c o o r d i n a t i o n s ,  i n s t e a d  
s t r i n g i n g  t o g e t h e r  o r  l i s t i n g  t h e  o b j e c t s  a n d / o r  a n i m a l s  p r e s e n t  i n  t h e  
p i c t u r e .  I t  i s  n o t  t h a t  t h e y  a r e  n o t  c a p a b l e  of forming a d e s c r i p t i o n  con- 
t a i n i n g  a c o o r d i n a t e d  s e n t e n c e  s i n c e  they  are  doing  so  f o r  t h e  p i c t u r e s  
demanding forward  c c o r d i n a t i o n .  R a t h e r  w e  t h i n k  t h i s  avoidance  of 
backward c o o r d i n a t i o n s  r e p r e s e n t s  a p l a n n i n g  d i f f i c u l t y .  Backward 
p h r a s a l  c o o r d i n a t i o n s  g e n e r a l l y  i n v o l v e  corqound s u b j e c t s ,  which must h e  
p lanned  i n  advance t o  p l a c e  a t  t h e  b e g i n n i n g  of a . s e n t e n c e .  The p l a n n i n g  
d i f f i c u l t y  i n t e r p r e t a t i o n  i s  s u p p o r t e d  by t h e  a s y p n e t r y  between t h e  
r e s u l t s  of t h e  e l i c i t e d  p r o d u c t i o n  t a s k  and t h e  r e s u l t s  of t h e  conprehen- 
s i o n  t e s t  r e p o r t e d  e a r l i e r ,  where i n  t h e  l a t t e r  we found no e v i d e n c e  f o r  
t h e  primacy of forward forms o v e r  backward forms.  \:'e c e r t a i n l y  would n o t  
e x p e c t  a p l a n n i n g  d i f f i c u l t y  f o r  t h e  backward f o r m  i n  comprehension.  

To summarize,  from t h e  d a t a  w e  have  c o l l e c t e d  s o  f a r ,  w e  c o n c l u d e  
that  t h e  o n t o g e n e s i s  of c o o r d i n a t i o n  i s  n o t  w e l l  descr i -bed  by the 
d e r i v a t i o n a l  t h e o r y  of complexi ty .  The r e s u l t s  from t h e  i m i t a t i o n  and 
comprehension e x p e r i m e n t s  do n o t  show a primacy of s e n t e n t i a l  o v e r  
p h r a s a l  forms.  The spontaneous  speech  d a t a  show t h a t  t h e  ea r l i e r  
forms of c o o r d i n a t i o n  t o  a p p e a r  i n  c h i l d r e n  are  p h r a s a l  forms.  The forward 
forms e n j o y  a primacy o v e r  t h e  backward forms i n  both  t h e  s p o n t a n e o u s  
speech  and e l i c i t e d  p r o d u c t i o n  d a t a ,  b u t  n o t  i n  t h e  comprehension and 
i m i t a t i o n  d a t a .  We have  s u g g e s t e d  t h a t  t h i s  a s y m e t r y  i s  due  t o  a 
p l a n n i n g  d i f f i c u l t y  f o r  t h e  backward forms. 

One i n t r i g u i n g  p o s s i b i l i t y  is t h a t  a r e o r % a n i z a t i o n  t a k e s  p l a c e  a t  
a r o u n d . a g e  f o u r .  The c la im is  n o t  n e c e s s a r i l y  t h a t  p h r a s a l s  a t  t h i s  p o i n t  
become d e r i v e d  from s e n t e n t i a l  forms ,  b u t  r a t h e r  t h a t  t h e  c h i l d  r e c o g n i z e s  
t h e  e q u i v a l e n c e  of t h e  two, and i n  f a c t  o f t e n  c o n f u s e s  them i n  memory. 

' O u r  e v i d e n c e  f o r  such  a r e o r g a n i z a t i o n  comes from two s o u r c e s .  

F i r s t ,  r e c a l l  t h a t  i n  t h e  d i s c u s s i o n  of t h e  r e s u l t s  of t h e  i m i t a t i o n  
exper iment  w e  p o i n t e d  o u t  t h e  s i g n i f i c a n t  i n c r e a s e  i n  t h e  f o u r - y e a r - o l d s  
i n  t h e  amount of e l a b o r a t i o n  and r e d u c t i o n  r e s p o n s e s .  C h i l d r e n  a t  t h i s  a g e  
are e v i d e n t l y  confused a b o u t  whether  t h e  model s e n t e n c e  was p r e s e n t e d  
p h r a s a l  o r  s e n t e n t i a l  form. 

i n  

Second, i n  t h e  a n a l y s i s  of t h e  spontaneous  speech  d a t a ,  w e  found t h a t  
s e n t e n t i a l  forms  w i t h  and w i t h o u t  p o t e n t i a l l y  d e l e t a b l e  e l e m e n t s  a p p e a r  
a t  a p p r o x i m a t e l y  t h e  same t i m e ,  t h u s  a l lowinp,  f o r  t h e  p o s s i b i l i t y  t h a t  one 
s e r v e s  as t h e  model f o r  t h e  o t h e r .  Noreover  t h e  p o i n t  a t  which t h e s e  



forms emerge is v e r y  s i m i l a r  for t h e  t h r e e  c h i l d r e n :  f o r  Adam X U  = 3.82; 
for Eve MLU = 3.85; and  f o r  Sarah  EILU = 3 . 7 3 .  C h r o n o l o g i c a l l y ,  t h i s  is  a t  
a b o u t  t h e  same a g e  t h a t  w e  o b t a i n e d  t h e  f l o w e r i n k  of e l a b o r a t i o n s  and 
r e d u c t i o n s  i n  t h e  e l i c i t e d  i m i t a t i o n  exper iment .  
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1. Jim w r i t e s  a letter and J i m  writes a l e t t e r .  
2. John a t e  a c o o k i e  and George r o d e  a donkey. 
3. B a r r y  pushed a t r a i n  and Barry  p u l l e d  a t r u c k .  
4. P a u l a  cl imbed a tree and S a l l y  c l imbed a f e n c e .  
5 .  Rosy f l i e s  a k i t e  and  Rosy f l i e s  a p l a n e .  
6. Sammy wiped t h e  f l o o r  and B i l l y  swept  t h e  f l o o r .  
7 .  Judy s e n t  a n o t e  and P h i l i p  s e n t  a n o t e .  
8 .  Roger washed a cup  and Roger dropped a cup. 
9. Joey  p l a y e d  t h e  p i a n o  and b e a t  t h e  d r m .  

10. Bobby d r a n k  t h e  milk and J a n e  t h e  lenonade .  
11. Susy bought  a n e c k l a c e  and bought  a b r a c e i e t .  
1 2 .  Marion chased  t h e  r a b b i t  and t h e  hamster .  
13. H i l a r y  made and L a u r i e  wrapped a sandwich. 
14. C h a r l i e  f i x e d  and T o m y  f i x e d  the c a b i n e t .  
15. Anthony and H e l a n i e  cooked a h o t  dog. 
16. l f ickey r o d e  and Mickey f e d  a n  e l e p h a n t .  
1 7 .  S teven  chased t h e  balloon and h i t  t h e  b a l l o o n .  
18. Benjamin p a i n t e d  and d r o v e  a m o t o r b o a t .  
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FOR. PHRAS. 
BACK. PHRAS. 
BACK. PHRG.  
BACK. PHRAS. 
FOR. & BACS.  PHRAS. 
FOR. & BACK. PHRAS. 
FOR. & BACK. PHRAS. 
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S N P L E  EVE EVE'S MO??IT:K 

7-5 0 2 
9-10 6 1 
11-12 1 9 
13- 14 16 32 
15-16 30 29 
17-18 23 30 
19-20 1.0 21 

c 

Age N S FP FS BP - BS 

3 50% 12% 24% 0% .5 % 9% 
4 16% 9% 39 % 0% 25% 5% 


