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A b s t r a c t

AN EXPLORATION OF CHILDREN*S A B ILITIES 

TO COMMUNICATE NONAMBIGUOUS MESSAGES

by

N ancy Z in n  S c h w a r tz  

A d v i s e r :  D r . Norma R ees

T h is  s tu d y  s o u g h t  t o  e x p l o r e  t h e  i n t e r a c t i o n  o f  

f a c t o r s  t h a t  a f f e c t  t h e  r e f e r e n t i a l  c o m m u n ic a tio n  

a b i l i t i e s  o f  c h i l d r e n  f i v e ,  s e v e n ,  a n d  n in e  y e a r s  o f  

a g e .  I t  w as h y p o t h e s i z e d  t h a t  t h e  c h i l d r e n * s  m e ssa g e  

c o d in g  a b i l i t i e s  w o u ld  v a r y  a s  a  f u n c t i o n  o f  m a n ip u la ­

t i o n s  m ade w i t h i n  t h e  c o m m u n ic a tio n  s i t u a t i o n .

To a s s e s s  t h e  c h i l d r e n * s  a b i l i t i e s  t o  c o m m u n ic a te  

n o n am b ig u o u s  m e s s a g e s  t o  a  l i s t e n e r ,  tw o  s e t s  o f  c h i l d ­

r e n  fro m  t h r e e  a g e  g ro u p s  a n d  a  g ro u p  o f  a d u l t s  w e re  

t e s t e d  u n d e r  tw o e x p e r i m e n t a l  c o n d i t i o n s .  The am o u n t o f  

i n f o r m a t i o n  t o  b e  c o n v e y e d ,  t h e  n a t u r e  o f  t h e  in f o r m a ­

t i o n  t o  b e  c o n v e y e d , a n d  t h e  k i n d  o f  f e e d b a c k  r e c e i v e d  

f ro m  a  l i s t e n e r  w e re  t h e  v a r i a b l e s  t h a t  w e re  s y s t e m a t i ­

c a l l y  m a n i p u l a t e d .  B o th  g ro u p s  o f  c h i l d r e n  v ie w e d  

i d e n t i c a l  s e t s  o f  p i c t u r e s  a n d  w e re  r e q u i r e d  t o  c o d e  a  

n o n am b ig u o u s  m e ssa g e  t o  a  l i s t e n e r .  The tw o  e x p e r i m e n t a l



c o n d i t io n s  d i f f e r e d  i n  th e  n a tu r e  o f  t h e  fe e d b a c k  g iv e n  

t o  t h e  c h i l d  from  th e  l i s t e n e r  when t h e  c h i l d  f a i l e d  t o  

com m unicate  a  nonam biguous m e ssag e .

The r e s u l t s  i n d i c a t e  t h a t  c h i l d r e n 's  a b i l i t i e s  t o  

com m unicate  nonam biguous m essag es w i l l  v a ry  w ith  a l t e r a ­

t i o n s  made i n  th e  co m m u n ica tio n  s i t u a t i o n .  More s p e c i ­

f i c a l l y ,  i t  was d e m o n s tra te d  t h a t  m a n ip u la t io n s  i n  th e  

l e v e l  o f  d i f f i c u l t y  o f  t h e  s t im u lu s  c a u s e d  ch an g es  i n  

th e  s u b j e c t s '  a b i l i t i e s  t o  re s p o n d  c o r r e c t l y .  A h i e r ­

a rc h y  o f  d i f f i c u l t y  w ith  r e g a r d  t o  th e  in f o r m a t io n a l  

c o n te n t  o f  th e  t e s t  s t i m u l i  em erged  from  th e  d a t a .  Sub­

j e c t s  p ro d u ced  fe w e s t e r r o r s  on t e s t  s t i m u l i  r e q u i r i n g  

one i te m  o f  i n f o r m a t i o n ,  and m ost e r r o r s  on t e s t  s t i m u l i  

r e q u i r i n g  t h r e e  i te m s  o f  in f o r m a t io n .  I n  a d d i t i o n ,  su b ­

j e c t s '  a b i l i t i e s  t o  re sp o n d  v a r i e d  w ith  th e  k in d  o f  

in f o r m a t io n  r e q u i r e d ,  t h a t  i s ,  s u b j e c t s '  e r r o r s  ra n g e d  

from  fe w e s t  t o  m ost on c r i t e r i a l  e le m e n ts  i n  th e  f o l lo w ­

in g  o r d e r :  a c t o r / s u b j e c t ,  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t ,  

l o c a t i o n / p r e p o s i t i o n ,  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t ,  

a t t r i b u t e / m o d i f i e r  on  t h e  s u b j e c t .

A v e ry  s t r o n g  e f f e c t  o f  ag e  em erged  from  th e  d a t a :  

f i v e - y e a r - o l d s  made more e r r o r s  th a n  s e v e n - y e a r - o l d s ; 

s e v e n - y e a r - o ld s  made more e r r o r s  th a n  n i n e - y e a r - o l d s ,  

and  n in e - y e a r - o l d s  made m ore e r r o r s  th a n  a d u l t s .  Of 

i n t e r e s t  i s  th e  o b s e r v a t io n  t h a t  f i v e - y e a r - o l d s  demon­

s t r a t e d  an  o v e r a l l  i n a b i l i t y  t o  p e r fo rm  on th e  t a s k  th ro u g h

v



a  s i g n i f i c a n t l y  h ig h e r  number o f  e r r o r s  on s im p le  t e s t  

s t i m u l i  a s  com pared to  a l l  o th e r  age g ro u p s . S e v e n -y e a r-  

o l d s ,  on th e  o th e r  h an d , d e m o n s tra te d  an a b i l i t y  t o  

u n d e rs ta n d  th e  b a s ic  re q u ire m e n ts  o f  th e  t a s k  i n  t h a t  

th e y  d id  a s  w e l l  a s  n in e - y e a r - o ld s  on s im p le  t e s t  

s t i m u l i .

The d a ta  in d ic a t e d  a  h ig h  p o s i t i v e  c o r r e l a t i o n  b e­

tw een  c o g n i t iv e  l e v e l  and t a s k  p e rfo rm a n c e . However, 

when th e  e f f e c t  o f  c o g n i t iv e  l e v e l  on p e rfo rm an ce  was 

s e p a r a te d  from  th e  e f f e c t s  o f  a g e , i t  was se e n  t h a t  

c o g n i t iv e  l e v e l  a lo n e  c o u ld  n o t p r e d i c t  o v e r a l l  e x p e r i ­

m e n ta l t a s k  p e rfo rm a n c e . F u r th e r ,  th e s e  r e s u l t s  show 

t h a t  c o g n i t iv e  l e v e l  i s  n o t  th e  u n d e r ly in g  d e te rm in in g  

fo r c e  f o r  r e f e r e n t i a l  com m unication  t a s k  p e rfo rm an ce  as  

c h i l d r e n 's  a b i l i t i e s  to  p e rfo rm  w i l l  v a ry  w ith  changes in  

th e  n a tu r e  o f  th e  s t i m u l i .

The r e s u l t s  o f  t h i s  s tu d y  d e m o n s tra te  t h a t  th e  

a b i l i t y  t o  u t i l i z e  fe ed b a ck  in c r e a s e s  w ith  a g e . A ddi­

t i o n a l l y ,  e x p l i c i t  fe ed b a c k  was shown to  be more h e lp ­

f u l  th a n  i m p l i c i t  feed b a ck  f o r  c h i ld r e n  who a r e  d e v e lo p ­

in g  r e f e r e n t i a l  com m unication  s k i l l s .

O v e r a l l ,  v a r i a t i o n s  i n  s u b j e c t s '  r e s p o n s e s  demon­

s t r a t e d  t h a t  th e  r e f e r e n t i a l  com m unication  a b i l i t y  i s  

n o t d ep en d en t upon a s in g l e  f a c t o r  b u t r a t h e r  r e q u i r e s  

th e  i n t e r a c t i o n  o f  m u l t ip le  com ponen ts . C o n tr ib u t in g  

f a c t o r s  r e f l e c t  in f lu e n c e s  from  p e rc e p tu a l ,  p ra g m a tic ,  

c o n c e p tu a l,  and l i n g u i s t i c  know ledge.
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C h ap te r I

I n t ro d u c t io n

The r e c e n t  p e r io d  o f  s tu d y  in  c h i ld  language  h as  

been c h a r a c te r iz e d  by a new i n t e r e s t  i n  language  as an 

in s tru m e n t o f  com m unication. In  th e  l a s t  few y e a rs  th e r e  

have been  im p o rta n t c o n t r ib u t io n s  to  an u n d e rs ta n d in g  o f  

th e  c h i ld  as  a d ev e lo p in g  c o n v e r s a t i o n a l i s t ,  o f  a d u l t -  

c h i ld  d is c o u r s e ,  and o f  f u n c t io n a l  ap p ro ach es to  q u e s tio n s  

o f  w hat c h i ld r e n  can  do w ith  language  ra n g in g  from in f a n ­

cy to  a d o le sc e n c e .

One a s p e c t  o f  th e  use o f  lan g u ag e  in  com m unication 

t h a t  has r e c e iv e d  c o n s id e ra b le  a t t e n t i o n  i s  r e f e r e n t i a l  

com m unication a b i l i t y :  th e  a b i l i t y  o f  a  sp e a k e r  to  code a 

m essage t h a t  w i l l  en ab le  a l i s t e n e r  to  d is c r im in a te  a 

r e f e r e n t  from among a s e t  o f  n o n re fe re n ts  (G lucksberg  

and K rau ss , 1967). A number o f  i n v e s t i g a to r s  have 

examined c h i l d r e n 's  a b i l i t i e s  to  code nonambiguous m essage 

s t r u c t u r e s  as d e te rm in ed  by a s in g l e  f a c t o r ,  such  as th e  

c h i l d 's  c o g n i t iv e  l e v e l ,  th e  c h i l d 's  a g e , ta s k  d i f f i c u l t y ,  

o r  th e  ty p e  and amount o f  l i s t e n e r  fee d b a ck . T h is s tu d y  

aims to  i d e n t i f y  f u r t h e r  f a c to r s  t h a t  c o n t r ib u te  to  

c h i ld r e n ’s r e f e r e n t i a l  com m unication a b i l i t i e s .

i



M o tiv a tio n  f o r  th e  S tudy

A com plete  th e o ry  o f  how an in d iv id u a l  u ses 

language to  communicate r e q u ir e s  th e  un ion  o f  a number 

o f  d i f f e r e n t  th e o r i e s — a  th e o ry  o f  l i n g u i s t i c  compe­

te n c e  , a th e o ry  o f  l i n g u i s t i c  p e rfo rm an ce , and a  th e o ry  

o f  p ra g m a tic s . The g o a l o f  r e s e a rc h  must be to  re co g ­

n iz e  th e  e x is te n c e  o f  i n t e r a c t i o n  among th e s e  in d iv id u a l  

dom ains.

In  su p p o r t o f  an i n t e r a c t i v e  approach  t o  language 

s tu d y , Givon (1974) p o s i t s  t h a t  s y n ta c t i c  s t r u c t u r e  i t s e l f  

i s  p a t te r n e d  around  th e  m a n ip u la tio n s  o f  th e  u n d e r ly in g  

in fo rm a tio n  c o n te n t .  For exam ple, o ld ,  sh a re d  in fo rm a tio n  

(p re su p p o sed  in fo rm a tio n )  may be c a r r i e d  in  a  deep ly  

embedded c la u s e  w hereas new in fo rm a tio n  must be p la c e d  

in  th e  m ost a c c e s s ib le  p a r t  o f  th e  s y n ta c t i c  s t r u c t u r e ,  

th e  main c l a u s e .  S im i la r ly ,  L ako ff (1969) h as  n o ted  

s y n ta c t i c  d i s t r i b u t i o n s  t h a t  r e ly  on u n d e rly in g  in fo rm a­

t i o n a l  c o n te n t  r a t h e r  th a n  fo rm al s y n ta c t i c  m a n ip u la tio n s . 

She has o b se rv ed  t h a t  th e  q u a n t i f i e r  "some" i s  used  on ly  

when th e  u n d e r ly in g  p r e s u p p o s i t io n  i s  p o s i t i v e ,  w h ile  

"any" i s  u sed  o n ly  when th e  u n d e r ly in g  p re s u p p o s i t io n  

i s  n e g a tiv e  o r  n e u t r a l .  As an i l l u s t r a t i o n ,  one would 

s a y ,  " I  warn you t h a t  i f  you e a t  any candy I ' l l  whip 

you" when no a c t io n  i s  d e s ir e d  b u t he would u t t e r ,  " I  

prom ise you t h a t  i f  you e a t  some can d y , I ' l l  g iv e  you 

te n  d o l l a r s "  when p o s i t i v e  a c t io n  i s  d e s i r e d .

The in c lu s io n  o f  p rag m a tic  c o n s id e r a t io n s ,  such as



c o n te x t ,  l i s t e n e r ,  and i n t e n t ,  w i th in  a  t h e o r e t i c a l  

approach  to  language s tu d y , fo rc e s  one to  re c o g n iz e  

in f lu e n c e  on m essage fo rm a tio n  from m u l t ip le  f a c t o r s .

In  t h i s  v e in ,  M oscovici (196 7) c o n s id e rs  th e  r e l a t i o n s h ip  

o f  th e  sp e a k e r  and th e  l i s t e n e r .  He n o te s  t h a t  th e  

u n d e r ly in g  i n t e n t  o f  th e  sp e a k e r  can a l t e r  th e  s y n ta c t i c  

s t r u c t u r e  o f  th e  m essage. F or exam ple, a  m essage in ­

ten d ed  t o  b r in g  ab o u t an a c t io n  d i f f e r s  from a  m essage 

t h a t  i s  m eant to  change an a t t i t u d e .  A sp e a k e r  w i l l  

change th e  s y n ta c t i c  s t r u c t u r e  to  r e f l e c t  th e  p o in ts  he 

d e s i r e s  to  em phasize. S im i la r ly ,  f a m i l i a r i t y  w ith  th e  

l i s t e n e r  a f f e c t s  th e  form o f  th e  m essage . I f  th e  l i s ­

t e n e r  i s  a s t r a n g e r ,  th e  sp e a k e r  w i l l  te n d  to  use a 

fo rm al s t y l e  o f  com m unication , one t h a t  i s  r i c h  in  nomi­

n a t iv e  c l a u s e s ,  nouns and q u a n t i f i e r s .  In  c o n t r a s t ,  i f  

th e  l i s t e n e r  i s  f a m i l i a r ,  th e  sp e a k e r  w i l l  te n d  to  u se  : 

an in fo rm a l s t y l e ,  one t h a t  has s h o r t  r e f e r e n c e  p h ra s e s ,  

p ro n o m in a lized  s t r u c t u r e s ,  and few q u a n t i f i e r s  (Mosco­

v i c i ,  196 7 ) .  I f  a  l i s t e n e r  r e a d i ly  i n t e r a c t s  w ith  th e  

sp e a k e r  th ro u g h  feed b ack , th e n  th e  sp e a k e r  w i l l  g radu ­

a l l y  s h o r te n  h is  m essage le n g th  as  he w i l l  be a b le  to  

z e ro  in  q u ic k ly  and a c c u r a te ly  on th e  l i s t e n e r ' s  in fo rm a­

t i o n a l  needs (K rauss and W einheim er, 1967).

A d d i t io n a l ly ,  O lson (19 70) d em o n stra te s  t h a t  a 

c o n te x t can shape n o t on ly  w hat i s  s a id  b u t how i t  i s  

s a id .  A chosen la b e l  w i l l  be d e te rm in ed  by th e  a l t e r ­

n a t iv e s  w ith in  th e  c o n te x t .  F o r exam ple, a b a l l  w i l l  be



c a l l e d  a " b a l l "  i f  i t  i s  s e le c te d  from among b a l l ,  h a t ,  

b a t ,  and d o l l .  However, th e  b a l l  may be r e f e r r e d  to  as  

" th e  w h ite  one" i f  i t  i s  i n  c o n t r a s t  w ith  a  b la c k  b a l l ,  

a g reen  b a l l ,  and a y e llo w  b a l l .  These o b s e rv a tio n s  by 

M o sco v ic i, K rauss and W einheim er, and Olson em phasize 

t h a t  a l t e r a t i o n s  o f  any one f a c t o r  o f  com m unication 

cau ses  ad ju s tm e n ts  th ro u g h o u t th e  system  and le a d s  to  

change in  th e  r e s u l t i n g  message fo rm a tio n .

R e c e n tly , p rag m atic  c o n s id e r a t io n s  have been i n ­

c lu d ed  in  c h i ld  language re s e a rc h  as w e l l .  One a s p e c t 

o f  th e  a p p l ic a t io n  o f  p rag m a tic  th e o ry  to  c h i ld  lan g u ag e  

s tu d y  d e a ls  w ith  f a c to r s  t h a t  may d e te rm in e  w hat i s  s a id  

by th e  c h i l d .  In  t h i s  v e in ,  a m ajo r focus o f  t h i s  s tu d y  

i s  th e  developm ent o f  th e  c h i l d 's  a b i l i t y  t o  c o n s id e r  

p rag m a tic  f a c to r s  when co d in g  a m essage.

In  19 74, S h a tz  fo cu sed  on t h i s  p rag m atic  a s p e c t 

when she concluded  t h a t  th e  s y n ta c t i c  s t r u c t u r e  o f  mes­

sag es  p roduced  by f o u r -y e a r -o ld  c h i ld r e n  w i l l  vary  w ith  

changes in  s i t u a t i o n a l  c o n s t r a i n t s .  She o b serv ed  t h a t  

f o u r - y e a r - o ld s ' use  o f  " th a t"  com plem ent, such  a s ,  " I  

know t h a t  i t  i s  an e le p h a n t ,"  v a r ie d  b o th  w ith  changes 

in  l i s t e n e r  and s i t u a t i o n .  When th e  s i t u a t i o n  was 

u n s tru c tu re d  p la y  and th e  l i s t e n e r  was an a d u l t ,  th e  

c h i ld  used  a  low p e rce n ta g e  o f  " th a t"  com plem ents, b u t 

when th e  l i s t e n e r  was a c h i l d ,  th e  freq u en cy  o f  " th a t"  

com plem ents was in c re a s e d .  In  c o n t r a s t ,  i n  a s t r u c tu r e d



s i t u a t i o n ,  th e  freq u en cy  o f  o c c u rre n c e  o f  " th a t"  com ple­

m ents was re v e r s e d :  more " t h a t ” com plem ents w ere used 

when th e  c h i ld  a d d re s se d  an a d u l t ,  w h ile  few er were used  

when he a d d re s se d  a n o th e r  c h i ld .  S h a tz  co n c lu d es : " I f  

e x t r a l i n g u i s t i c  f a c to r s  do p la y  so  c e n t r a l  a  r o le  in  th e  

speech  m o d if ic a t io n  p r o c e s s , th e n  we m ust q u e s t io n  th e  

p o s i t io n  t h a t  sp eech  s im p l i f i c a t io n  d e r iv e s  from  some 

s y n ta x - s p e c i f i c  a b i l i t y ” (page 1 2 ) .

Limber (1973 , 1976), on th e  o th e r  h an d , re c o g n iz e s  

th e  im p o rtan ce  o f  c o n s id e r in g  in fo rm a tio n a l  c o n te n t when 

a n a ly z in g  c h i l d r e n 's  language p a t t e r n s .  He o b se rv ed  

t h a t  language sam ples o f  young c h i ld r e n  f a i l e d  to  in c lu d e  

in s ta n c e s  o f  th e  s u b je c t  noun p h ra se  r e l a t i v e  c la u s e  

s t r u c t u r e ,  though  th e y  d id  in c lu d e  exam ples o f  r e l a t i v i z e d  

o b je c t  noun p h r a s e s .  In  e x p la in in g  h is  r e s u l t s ,  Lim ber 

th e o r iz e d  t h a t  th e  c h i l d r e n 's  b e h a v io r  m erely  r e f l e c t e d  

a t y p i c a l  p a t t e r n  o f  in fo rm a tio n  w ith in  th e  m essage 

r a th e r  th a n  l i n g u i s t i c  im m a tu r ity . T h is th e o ry  empha­

s iz e s  f u r th e r  th e  need  to  in c lu d e  com m unication c o n s i­

d e r a t io n s  when a n a ly z in g  s y n ta c t i c  language b e h a v io r .

S lo b in  (1975) h ig h l ig h ts  th e  i n t e r a c t i o n  o f  m u lt ip le  

f a c to r s  when a p p ly in g  a com m unication framework to  th e  

s tu d y  o f  language  a c q u i s i t i o n .  He h y p o th e s iz e s  fo u r  b a s ic  

ground r u le s  f o r  language s t r u c t u r e s .  Language s t r u c ­

tu r e s  must

1 . Be c l e a r .  The s u r fa c e  s t r u c t u r e  may n o t be



to o  d i f f e r e n t  in  fo rm at and o r g a n iz a t io n  from th e  under­

ly in g  sem an tic  s t r u c t u r e s .

2 . Be p r o c e s s a b le .  Language s t r u c t u r e  must con­

form  to  s t r a t e g i e s  o f  speech  p e rc e p tio n  and p ro d u c tio n .

3 . Be q u ic k  and e a sy . The sp e a k e r  c o n t r a c ts  and 

b lu r s  form s in  an e f f o r t  t o  convey th e  maximum amount 

o f  in fo rm a tio n  in  th e  l e a s t  amount o f  t im e .

‘f . Be e x p r e s s iv e .  The sp e a k e r  may communicate 

an e la b o r a te  m essage w hich a d ju s ts  i t s  focus a c co rd in g  

to  th e  in fo rm a tio n a l  needs o f  th e  l i s t e n e r .

A ccord ing  to  S lo b in ,  m essage fo rm u la tio n  i s  i n f l u ­

enced s im u lta n e o u s ly , even c o m p e ti t iv e ly ,  by a l l  o f  

th e s e  r u l e s .  C o n seq u en tly , w ith in  a com m unication , a 

message s t r u c t u r e  i s  c o n s tra in e d  a c c o rd in g  to  m eaning, 

l i s t e n e r  n eed , in fo rm a tio n a l  t h r u s t ,  th e  s p e a k e r 's  view 

o f  th e  l i s t e n e r ,  and th e  c o n te x t .

S lo b in  su g g e s ts  t h a t  c h i ld r e n  le a r n in g  language 

a r e  in f lu e n c e d  i n i t i a l l y  by th e  f i r s t  two r u l e s .  L a te r ,  

th e  l a s t  two r u le s  su p p ly  th e  im petus f o r  f u r th e r  language 

developm ent. I t  i s  th ro u g h  e la b o ra te d  sy n ta x  t h a t  th e  

c h i ld  i s  a b le  to  convey h is  in fo rm a tio n a l  c o n te n t so as 

to  ta k e  acco u n t o f  b o th  th e  needs o f  h i s  l i s t e n e r  and 

h is  own i n t e n t .

The a p p l ic a t io n  o f  a com m unication framework to  

c h i ld  language s tu d y  has encouraged  th e  e v a lu a t io n  o f  

th e  e n t i r e  speech  a c t  r a t h e r  th a n  th e  l i n g u i s t i c  s t r u c t u r e



a lo n e . The c h i l d 's  language f a c i l i t y  i s  a s s e s s e d  

th ro u g h  h is  a b i l i t y  to  a d ju s t  h i s  language c o n te n t  to  

th e  r e a l i t y  o f  th e  c o n te x t  and th e  l i s t e n e r .  To t h i s  

en d , " s tu d ie s  c o n s id e r  exchanges o f  u t te r a n c e s  r a th e r  

th a n  s in g le  u t te r a n c e s  ta k en  in  i s o l a t i o n .  I t  i s  in  

th e  a n a ly s is  o f  such  exchanges t h a t  th e  s t r u c t u r a l  

e f f e c t s  o f  th e  c h i l d 's  e x p e c ta t io n s  ab o u t th e  aw areness 

and b e h a v io r  o f  o th e r s  becomes v i s i b l e "  ( S h ie ld s ,

1975, page 3 ) .

F or exam ple, M u e lle r  (1972) and Garvey and Hogan 

(19 73) o b se rv e  t h a t  most language o f  even  th r e e - y e a r - o ld s  

i s  h ig h ly  s o c i a l :  c l e a r ,  w e ll- fo rm e d , and w e l l - a d ju s te d  

to  th e  l i s t e n e r ' s  p e r s p e c t iv e .  Based on th e s e  o b se rv a ­

t io n s  , th e y  conc lude  t h a t  th e  p ro c e s se s  found to  be 

im p o r ta n t in  th e  m ain tenance  o f  v e rb a l  exchange a re  

deve loped  a t  th e s e  young ages and t h a t  young c h i ld r e n  

have good com m unication s k i l l s .

The a d o p tio n  o f  th e  speech  a c t  a s  th e  u n i t  o f  

a n a ly s is  in  c h i ld  language s tu d y  h as  s h i f t e d  th e  focus 

from l i n g u i s t i c  s t r u c t u r e  to  s o c i a l  f a c t o r s .  Though t h i s  

new fo cu s has b ro u g h t o u t many new and i n t e r e s t i n g  f in d ­

in g s ,  a t  tim es  i t  h as  produced a  n a rro w e r r a t h e r  th a n  a 

b ro a d e r  view o f  language u se . For exam ple , i n  a s tu d y  

o f  th e  i n t e r a c t i o n  o f  tw in s  2 .9  y e a rs  o f  age in  which 

sound r e p e t i t i o n  exchanges and exchanges o f  comments were 

o b se rv ed  (Keenan and K le in ,  19 7 5 ) , th e  a u th o rs  concluded



t h a t  th e  c h i ld r e n  had good com m unication s k i l l s  as 

sp e a k e r  and l i s t e n e r  were i n t e r a c t i n g  a p p r o p r ia te ly .  

W hile th e s e  a u th o rs  d id  c o n s id e r  p ra g m a tic  f a c to r s  such 

as s o c ia l  a b i l i t y ,  c o g n i t iv e  aw areness and im m ediate 

c o n te x t ,  th ey  d id  n o t c o n s id e r  l i n g u i s t i c  a b i l i t y  o r  

in fo rm a tio n a l c a p a c ity  when a s s e s s in g  com m unication 

s k i l l s .  H ence, in  t h i s  in s t a n c e ,  th e  com m unication 

framework d id  n o t s e rv e  to  encompass a l l  a s p e c ts  o f  

la n g u ag e •

The c o n s id e r a t io n  o f  a l l  a s p e c ts  o f  language b e ­

h a v io r  w ith in  a  d e f i n i t i o n  o f  "good com m unication" 

s e rv e s  to  a l t e r  th e  i n t e r p r e t a t i o n  o f  th e  above f in d in g s .  

The language b e h a v io r  r e p o r te d  by Keenan and K le in  (19 75) 

M u e lle r (19 72) and Garvey and Hogan (19 73) would no 

lo n g e r  be c o n s id e re d  ev id en ce  o f  good com m unication 

s k i l l s .  I t  co u ld  be d em o n stra ted  t h a t  though  th e  c h i l ­

d ren  had good p rag m atic  a b i l i t i e s  th ey  were n o t conveying 

s p e c i f i c  in fo rm a tio n , u t i l i z i n g  m ature s y n ta c t i c  s t r u c ­

t u r e s ,  o r  a c c u r a te ly  a s s e s s in g  th e  needs o f  th e  l i s t e n e r .

A no ther a p p l ic a t io n  o f  a com m unication model to  

c h i ld  language s tu d y  i s  found in  r e s e a rc h  co n ce rn in g  

r e f e r e n t i a l  com m unication. R e f e r e n t ia l  com m unication i s  

d e f in e d  a s  " s i t u a t i o n s  in  which th e  p a r t i c i p a n t 's  ta s k  

i s  to  c o n s tru c t  a m essage t h a t  e n a b le s  someone e l s e  to  

know what t h a t  message r e f e r s  t o ,  i . e . ,  b e in g  a b le  to  

s e l e c t  a t a r g e t  s t im u lu s  ( th e  r e f e r e n t )  from among a s e t



o f  im p l i c i t  o r  e x p l i c i t  a l t e r n a t i v e s  C n o n re fe re n ts )"

C G lucksberg, K rau ss , and H ig g in s , 19 75 , page 305 ). 

A ccord ing  to  t h i s  d e f i n i t i o n ,  f a c to r s  c o n t r ib u t in g  to  

th e  r e f e r e n t i a l  com m unication a b i l i t y  in c lu d e  c o g n i t iv e ,  

s o c i a l , c o n te x tu a l , in f o r m a t io n a l , and l i n g u i s t i c  s k i l l s ; 

t h u s , u n lik e  th e  s o c i a l  i n t e r a c t i o n  s t u d i e s , a n a ly se s  o f  

re sp o n se s  t o  r e f e r e n t i a l  cpm m unication ta s k s  would con­

s i d e r  a  b ro ad  range o f  language  f a c t o r s .

S tudy o f  r e f e r e n t i a l  com m unication o f f e r s  an oppor­

tu n i t y  f o r  a r e s e a r c h e r  t o  m an ip u la te  m u lt ip le  language 

f a c t o r s  and th e re b y  g a in  in s i g h t  i n t o  th e  i n t e r a c t i o n  o f  

l e v e l s  o f  language p erfo rm an ce . P a s t s tu d ie s  have 

e x p e r im e n ta lly  e x p lo re d  such f a c to r s  as c o g n i t iv e  l e v e l ,  

age l e v e l ,  aw areness o f  l i s t e n e r  feedback  and aw areness 

o f  l i s t e n e r  in fo rm a tio n a l  n eed . S tu d ie s  w ith  a d u l ts  

have d em o n stra ted  t h a t  ad ju s tm e n ts  i n  any one f a c t o r  w i l l  

cause  changes in  th e  re sp o n se  (M o sco v ic i, 1967} K rauss 

and W einheim er, 196 7; O lson , 19 70; Osgood, 19 7 1 ).

S tu d ie s  w ith  c h i ld r e n  have n o t p roduced  w e ll  de­

f in e d  r e s u l t s .  R esearch  d e s ig n s  have confounded f a c to r s  

and th e re b y  p re v e n te d  d e f i n i t i v e  c o n c lu s io n s . For th e  

m ost p a r t ,  a  c o n c e n tr a t io n  on c o g n i t iv e  f a c to r s  has i n ­

f lu e n c e d  i n t e r p r e t a t i o n s  o f  r e s u l t s .  For exam ple, la n g ­

uage has o f te n  been  viewed as a d i r e c t  r e f l e c t i o n  o f  th e  

c h i l d 1s c o g n i t iv e  a b i l i t y  r a t h e r  th a n  as a s e p a r a te  p e r ­

form ance l e v e l  an d , h en c e , language a b i l i t y  and c o g n i t iv e



a b i l i t y  have n o t been  a s s e s s e d  s e p a r a te ly .

The o b se rv a tio n s  t h a t  a d u l ts  and o ld e r  c h i ld r e n ,  a l l  

o f  whom have ach iev ed  m atu re  c o g n i t iv e  f u n c t io n in g ,  do 

n o t perfo rm  e q u a lly  a s  w e ll  on r e f e r e n t i a l  com m unication 

ta s k s  and t h a t  any one i n d i v i d u a l 's  perfo rm ance may v ary  

w ith  changes in  en v iro n m en ta l f a c t o r s , have fo rc e d  r e ­

s e a rc h e rs  to  r e a l i z e  t h a t  f a c to r s  o th e r  th a n  c o g n i t iv e  

l e v e l  may c o n t r ib u te  to  ta s k  p erfo rm an ce . The s p e c i f i c  

f a c to r s  have y e t  to  be a s s e s s e d  in d e p e n d e n tly  o f  each 

o th e r .  When th e  in d ep en d en t f a c to r s  a re  i s o l a t e d ,  

e x p la n a tio n s  f o r  re sp o n se  p a t te r n s  w i l l  go beyond a d i s ­

c u s s io n  o f  c o g n i t iv e  l e v e l .

R ecen tly  c o n s id e r a t io n  h a s  been  g iv en  to  th e  o v e r a l l  

n a tu re  o f  r e f e r e n t i a l  com m unication t a s k s .  R esea rch e rs  

have begun to  r e a l i z e  t h a t  d i f f e r e n t  ty p e s  o f  r e f e r e n t i a l  

com m unication ta s k s  w i l l  ta p  d i f f e r e n t  c o g n i t iv e  l e v e l s  

( d e V i l l i e r s  and d e V i l l i e r s ,  1 9 7 4 ). I t  i s  re c o g n iz e d  t h a t  

w h ile  one ta s k  may r e q u ir e  complex sw itc h e s  in  p e r s p e c t iv e  

a n o th e r  ta s k  may r e q u i r e  knowledge o f  o n ly  o n e 's  own p e r ­

s p e c t iv e .  T hus, th e  fo rm er ta s k  ta p s  an o p e r a t io n a l  

c o g n i t iv e  l e v e l ,  w h ile  th e  l a t t e r  ta p s  a p r e o p e ra t io n a l  

c o g n i t iv e  l e v e l .  These d i f f e r e n c e s  i n  c o g n i t iv e  p re ­

r e q u i s i t e s  acco u n t f o r  some o f  th e  d i f f e r e n c e s  in  r e p o r te d  

age f in d in g s  among s tu d ie s  (Webb and Abrahamson, 19 76; 

d e V i l l i e r s  and d e V i l l i e r s ,  1974; F la v e l l  e t  a l . ,  1968; 

M a ra tso s , 1973).



S tu d ie s  w ith  c h i ld r e n  on r e f e r e n t i a l  com m unication 

ta s k s  have g iv en  l i t t l e  c o n s id e r a t io n  to  th e  c o n t ro l  o f  

d i f f i c u l t y  l e v e l  w ith in  t e s t  s t im u l i  on any g iven  r e f e r ­

e n t i a l  com m unication t a s k .  G e n e ra l ly , perfo rm ance 

a b i l i t i e s  a re  app roached  a s  i f  th e  c h i ld  can e i t h e r  exe­

c u te  th e  ta s k  w ith  com plete  a ccu racy  o r  n o t a t  a l l .  I t  

has n o t been re c o g n iz e d  t h a t  a s p e c ts  w ith in  th e  com posi­

t i o n  o f  th e  in d iv id u a l  s t im u l i  may in f lu e n c e  p erfo rm an ce .

Purpose

To u n d e rs ta n d  r e f e r e n t i a l  com m unication a b i l i t y ,  

i t s  component f a c to r s  m ust be in d iv id u a l ly  a s s e s s e d .

Each f a c t o r  m ust be m a n ip u la te d  in d e p e n d e n tly  so  t h a t  

e f f e c t s  on m essage cod ing  can be n o te d . In  a d d i t io n ,  

th e  co m p lex ity  o f  t e s t  s t im u l i  m ust be c o n t r o l l e d  so 

t h a t  g ra d a t io n s  in  ite m  d i f f i c u l t y  can be re c o g n iz e d .

Based on th e  r e s u l t s  o b ta in e d  in  p r i o r  r e s e a rc h  

in  th e  a re a  o f  r e f e r e n t i a l  com m unication , th e  fo llo w in g  

q u e s tio n s  have been  r a i s e d :

1 . W ill th e  c h i l d 's  a b i l i t y  t o  fo rm u la te  a  non­

ambiguous m essage change as  a f u n c t io n  o f  th e  d i f f i c u l t y  

o f  th e  ta s k ?

2 . W ill th e  d i f f i c u l t y  o f  th e  t a s k  be d e te rm in ed  

by th e  amount o f  in fo rm a tio n  to  be coded?

3. W ill th e  d i f f i c u l t y  o f  th e  ta s k  be d e te rm in ed  

by th e  k in d  o f  in fo rm a tio n  to  be coded , i . e . ,  th e  n a tu re  

o f  th e  u n d e r ly in g  s e m a n t ic /s y n ta c t ic  com ponents?



W ill th e  k in d  o f  feedback  re c e iv e d  from  th e  

l i s t e n e r  a f f e c t  th e  c h i l d 's  o v e r a l l  perfo rm ance on th e  

e x p e rim e n ta l ta sk ?

5 . W ill th e  c h i ld  use d i f f e r e n t  s y n ta c t i c  s ty l e s  

in  m essage cod ing  as a fu n c tio n  o f  ta s k  d i f f i c u l t y ?

6 . W ill perfo rm ance vary  as a  fu n c tio n  o f  age 

a n d /o r  c o g n i t iv e  le v e l?

To answ er th e s e  q u e s t io n s , an e x p e r im e n ta l p ro ­

ced u re  was d es ig n ed  t h a t  in d e p e n d e n tly  a s s e s s e d  age and 

c o g n i t iv e  l e v e l ,  and in d iv id u a l ly  m an ip u la ted  d i f f i c u l t y  

o f  t e s t  item s and ty p e  o f  feed b ack .



C h ap te r I I

T h e o re t ic a l  Background and R e la te d  L i t e r a tu r e

A rev iew  o f  th e  re q u ire m e n ts  f o r  r e f e r e n t i a l  com­

m u n ica tio n  a b i l i t y  i s  p re s e n te d  to  i d e n t i f y  th e  t h e o r e t i ­

c a l  framework f o r  t h i s  s tu d y . F o llow ing  th e  d is c u s s io n  

o f  req u irem e n ts  f o r  s u c c e s s fu l  r e f e r e n t i a l  com m unication , 

s tu d ie s  p e r ta in in g  to  c h i l d r e n 's  r e f e r e n t i a l  communica­

t i o n  a b i l i t i e s  a r e  rev iew ed .

R equirem ents f o r  S u c c e s s fu l R e f e r e n t ia l  

Communication

R e f e r e n t ia l  com m unication may be d e f in e d  as communi­

c a t io n  in -w h ich  th e  sp e a k e r  codes a m essage to  d i s t in g u is h  

a  r e f e r e n t  from  a s e t  o f  n o n - r e f e r e n ts  f o r  a l i s t e n e r  

(G lu ck sb e rg , K rauss 6 H ig g in s , 197 5 ). S u c c e s s fu l cod ing  

f o r  th e  r e f e r e n t i a l  com m unication fu n c t io n  o f  language 

th e r e f o r e  e n t a i l s  aw areness o f  o n e 's  im m ediate e n v iro n ­

m ent, u n d e rs ta n d in g  th e  l i s t e n e r ' s  p o in t  o f  v iew , and 

use o f  o n e 's  l i n g u i s t i c  p ro c e s s e s .

M cCaffrey (19 75) s t a t e s  t h a t  th r e e  d i s t i n c t  p ro ­

c e s s e s  u n d e r l ie  r e f e r e n t i a l  v e rb a l com m unication: p e r ­

c e p tu a l  ( th e  sp e a k e r  must make an in fo rm a tio n a l  a n a ly s is

13
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o f  th e  s t im u lu s  a r ra y  to  i d e n t i f y  th e  d i s t i n c t i v e  prop­

e r t i e s  o f  th e  t a r g e t ) ; l i n g u i s t i c  ( th e  sp e a k e r  must con­

t r o l  a  le x ic o n  and grammar o f  a language  to  c o n s t ru c t  an  

ad e q u a te  v e rb a l  m e ssag e ); and c o g n i t iv e  ( th e  sp e a k e r  must 

a s s e s s  th e  in fo rm a tio n a l  needs o f  th e  l i s t e n e r  th ro u g h  

d e c is io n  p ro c e s se s  and co m p ara tiv e  ju d g e m en t). O th er 

r e s e a r c h e r s  have u s u a l ly  s t r e s s e d  a n d /o r  e la b o ra te d  

o n ly  one o f  th e s e  th r e e  p ro c e s s e s .  F la v e l l  (1977) and 

Muma (1 9 7 5 ), f o r  exam ple , em phasize and f u r th e r  s p e c ify  

th e  c o g n i t iv e  p ro c e s s e s  in v o lv e d  in  r o le - ta k in g  a b i l i t y  

as a key to  r e f e r e n t i a l  com m unication a b i l i t y .  F la v e l l  

e t  a l .  (196 8) s t a t e  " . . .  o ld e r  c h i ld r e n  gave more 

in fo rm a tiv e  com m unication b o th  b ecau se  th ey  were more 

a t tu n e d  to  th e  l i s t e n e r ' s  need  and b e c a u se , so  a t tu n e d ,  

th e y  had  b e t t e r  c o g n i t iv e /v e r b a l  equipm ent w ith  w hich t o  

f u l f i l l  th em ."  (p . 132)

Muma (19 75) em phasizes t h a t  a f t e r  e ig h t  y e a rs  o f  

age c h i ld r e n  can  ap p ly  t h e i r  n ew ly -a c q u ired  c o g n i t iv e  

r o le - ta k in g  s k i l l  i n  com m unication ta s k s  and th e re b y  be­

come f u l ly  a d a p tiv e  to  th e  needs o f  th e  l i s t e n e r .  The 

a d d i t io n  o f  t h i s  s p e c i f i c  c o g n i t iv e  a b i l i t y  a ls o  h ig h ­

l i g h t s  th e  im p o rtan ce  o f  a t te n d in g  t o  feedback  from  th e  

l i s t e n e r .

G lu ck sb erg , K ra u ss , and H igg ins (19 75) n o te  t h a t  

th e  p e rc e p tu a l  p ro ce ss  m ust n o t on ly  a llo w  an in d iv id u a l  

to  d i s t in g u is h  betw een th e  r e f e r e n t  and th e  n o n - r e f e r e n t ,
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b u t m ust a l s o  d e te rm in e  w hich a t t r i b u t e s  o f  th e  r e f e r ­

e n t  a re  c r i t e r i a l .  They p o in t  o u t t h a t  c r i t e r i a l  e l e ­

m ents a re  chosen  b o th  on a p e rc e p tu a l  b a s is  ( a r e  s a l i e n t )  

and a  c o g n i t iv e  b a s is  (m eet th e  needs o f  th e  l i s t e n e r ) .

In  a d d i t io n ,  th e y  em phasize a l in k  betw een th e  p e rcep ­

t u a l  and l i n g u i s t i c  p ro c e s s e s .  I t  i s  n o t enough j u s t  to  

i s o l a t e  th e  n e c e ss a ry  e le m e n ts , b u t  th e s e  e lem en ts m ust 

a l s o  be coded in  a  form  t h a t  a llo w s  th e  l i s t e n e r  to  d i s ­

t in g u is h  among th e  r e f e r e n t s .  An e v a lu a t io n  component 

sh o u ld  th e r e f o r e  be added to  th e  m odel. I t  i s  h y p o th e­

s i z e d ,  th e  sp e a k e r  e v a lu a te s  th e  m essage p r i o r  to  i t s  p ro ­

d u c t io n ,  c o n s id e r in g  b o th  th e  m essage c o n te n t and th e  

l i n g u i s t i c  s t r u c tu r e s  in  te rm s o f  l i s t e n e r  n e e d s .

R osenberg and Cohen (1966) a l s o  h ig h l ig h t  th e  need 

f o r  an e v a lu a t iv e  component in  a r e f e r e n t i a l  communica­

t i o n  m odel. In  an e x p e rim e n t, a r e f e r e n t  s t im u lu s ,  an 

u n d e r lin e d  word in  a word p a i r ,  was a s s ig n e d  to  a s p e a k e r .

The sp e a k e r  had  to  p ro v id e  a one-w ord re sp o n se  t h a t  would 

e n a b le  a  l i s t e n e r  to  d e te rm in e  w hich member o f  th e  word 

p a i r  was th e  r e f e r e n t .  For exam ple , i f  th e  sp e a k e r  was 

, g iven  th e  word p a i r  WOMAN-LADY w ith  LADY as th e  a s s ig n e d  

r e f e r e n t ,  an e f f e c t iv e  one-w ord re sp o n se  f o r  th e  l i s t e n e r  

would in c lu d e  tram p , t i t l e ,  p in k , w hereas an i n e f f e c t i v e  

re sp o n se  would in c lu d e  fem a le , g i r l .  The a u th o rs  hypo­

th e s iz e  t h a t  th e  s p e a k e r 's  r e f e r e n t i a l  p ro c e s s in g  b e g in s  

w ith  sam pling  from  w ith in  h i s  re sp o n se  r e p e r t o i r e .  The
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s e le c te d  re sp o n se  i s  th e n  compared w ith  b o th  th e  r e f e r e n t  

and th e  n o n - r e f e r e n t  t o  a s s u re  t h a t  th e r e  a re  s t r o n g e r  

a s s o c ia t io n s  betw een th e  t a r g e t  r e f e r e n t  and th e  s e le c te d  

m essage th a n  betw een th e  n o n - r e f e r e n t  and th e  s e le c te d  

m essage. I f  s t r o n g e r  a s s o c ia t io n s  e x i s t  betw een th e  

t a r g e t  r e f e r e n t  and th e  m essage , t h a t  re sp o n se  i s  e m it te d ;  

i f  n o t ,  sam pling  b eg in s  a g a in . T h is  approach  im p lie s  

t h a t  c h i ld re n  n o t o n ly  must l e a r n  t o  code m essag es, b u t 

must a ls o  le a r n  to  i n h i b i t  m essages below a  c e r t a i n  l e v e l  

o f  adequacy (G lu ck sb e rg ,an d  K rauss and H ig g in s , 19 75 ).

In  summary, th e  fo llo w in g  a re  th e  c o n t r ib u t in g  

f a c to r s  in v o lv e d  in  r e f e r e n t i a l  com m unication:

1 . P e rc e p tu a l

a .  E x p lo ra tio n  o f  th e  r e f e r e n t /n o n r e f e r e n t  
d is p la y

b . I s o l a t i o n  o f  s a l i e n t  c r i t e r i a l  e lem en ts

2 . C o g n itiv e

a .  F l e x i b i l i t y  in  th o u g h t p ro c e s se s  to . a llo w  
f o r
Cl) th e  d e te rm in a tio n  o f  th e  s p e c i f i c  

in fo rm a tio n a l  needs o f  th e  l i s t e n e r
(2 ) th e  e v a lu a t io n  o f  how w e ll  th e  chosen 

re sp o n se  m eets th e  needs o f  th e  l i s t e n e r
(3 ) th e  ad ju stm en t o f  in fo rm a tio n  t o  fe ed ­

back from  th e  l i s t e n e r
3. L in g u is t ic

a .  Coding th e  chosen m essage so as to  a llow  
th e  l i s t e n e r  to  d i s t in g u i s h  th e  t a r g e t  
r e f e r e n t  w ith  maximal ea se

b . E v a lu a tin g  th e  le x ic o n  and g ram m atica l
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s t r u c t u r e s  chosen  i n  th e  m essage s t r u c t u r e  
t o  a s s u re  consonance w ith  th e  l i n g u i s t i c  
c a p a c i t i e s  o f  th e  l i s t e n e r

c .  A d ju s tin g  l i n g u i s t i c  s t r u c t u r e s  to  fe e d ­
back g iv en  by th e  l i s t e n e r .

In  th e  fo llo w in g  s e c t io n s  o f  t h i s  c h a p te r  i t  w i l l  

be n o te d  t h a t  some o f  th e s e  com ponents have been  s tu d ie d  

w h ile  o th e rs  have n o t .  Some r e s e a r c h e r s  have a tte m p te d  

to  i s o l a t e  c e r t a i n  com ponents b u t r e s u l t s  in d ic a t e  con­

found ing  in f lu e n c e s  from o th e r  com ponents. As w ith  any 

h y p o th e t ic a l  e n u m e ra tio n , many o f  th e  components o v e r­

la p .

Review o f  th e  L i t e r a t u r e

R e f e r e n t ia l  com m unication a b i l i t y  as a 

f u n c t io n  o f  age and ta s k

The fo llo w in g  s tu d ie s  show t h a t  th e  c h i l d 's  a b i l i t y  

t o  resp o n d  on a r e f e r e n t i a l  com m unication ta s k  p o s i t iv e l y  

c o r r e l a t e s  w ith  an in c r e a s e  in  ag e .

G lu ck sb erg , K ra u ss , and W eisberg  (1366) d es ig n ed  an 

e x p e rim e n ta l paradigm  t h a t  i s  o f te n  used  in  e x p lo ra t io n s  

o f  r e f e r e n t i a l  com m unication a b i l i t i e s .  The ta s k  has 

th e  fo llo w in g  s te p s :  two c h i ld r e n  a re  s e a te d  on e i t h e r  

s id e  o f  a  desk d iv id e d  by an opaque s c re e n ;  each  c h i ld  

i s  g iv en  an i d e n t i c a l  s e t  o f  b lo c k s  w ith  v a r io u s  ty p e s  

o f  c o n f ig u ra t io n s  drawn on them ; one c h i ld  i s  d e s ig n a te d  

as  th e  sp e a k e r  and th e  o th e r  a s  th e  l i s t e n e r ;  th e  l i s t e n e r
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s e l e c t s  one b lo c k  and th e n  must code a m essage t h a t  w i l l  

e n a b le  th e  l i s t e n e r  to  i d e n t i f y  th e  same b lo c k .  T h is  

p ro ced u re  was u t i l i z e d  o r i g i n a l l y  w ith  a  g roup  o f  n u rs e ry  

s c h o o l c h i ld r e n .  The a u th o rs  o b se rv ed  t h a t  33-^9 month 

o ld  c h i ld r e n  c o u ld  n o t p e rfo rm  th e  ta s k  even  when f a m i l i a r  

sh ap es  r a t h e r  th a n  n o n sen se  c o n f ig u r a t io n s  w ere drawn on 

th e  b lo c k s .  On th e  o th e r  h an d , 52-6 3 m o n th -o ld  c h i ld r e n  

c o u ld  p erfo rm  th e  t a s k  w ith  f a m i l i a r  c o n f ig u r a t io n s  b u t 

n o t w ith  n o v e l o n e s . G lu ck sb erg  and K rauss (1967) ra n  

th e  same p ro ced u re  w ith  t h i r d  g r a d e r s , f i f t h  g r a d e r s , and 

c o l l e g e - l e v e l  s u b j e c t s .  The r e s u l t s  i n d i c a t e  t h a t  th e  

ta s k  d is c r im in a te s  th ro u g h  th e  age ran g e  y ie ld in g  smooth 

changes i n  a c c u ra c y  s c o re s  as a f u n c t io n  o f  th e  age o f  

th e  s p e a k e r .  T h e re fo re ,  G lu ck sb erg  and K rauss co n c lu d e  

t h a t  one o r  more form s o f  s o c i a l  e d i t i n g  d ev e lo p s  w ith  

a g e . A l a t e r  s tu d y  by th e  same a u th o rs  (K rauss and 

G lu ck sb e rg , 1969) shows t h a t  even  a t  age te n  c h i ld r e n  do 

n o t app roach  th e  a d u l t  l e v e l  o f  s k i l l  p e rfo rm a n c e .

Cohen and K le in  (1968) u t i l i z e d  a s i m i l a r  parad igm  

em ploying  w r i t t e n  cues in s t e a d  o f  v i s u a l  c o n f ig u r a t io n  

s t i m u l i .  The sp e a k e r  was g iv en  a  word p a i r ,  such  as b a l l  

and b a t , and had  to  o f f e r  th e  l i s t e n e r  a c lu e  t h a t  w ould 

e n a b le  him to  s e l e c t  th e  u n d e r l in e d  member o f  th e  p a i r .

The s u b je c ts  w ere n in e ,  e le v e n ,  and  t h i r t e e n  y e a r s  o f  

a g e ,  a n d , a g a in ,  an age t r e n d  was n o te d . An in c r e a s e  in  

a c c u ra te  perfo rm ance w ith  age was o b se rv e d  a lth o u g h  no
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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 i f f e r e n c e  was found  betw een  

th e  e le v e n  and t h i r t e e n - y e a r - o l d s .

The r e s u l t s  o f  th e  ab o v e-m en tio n ed  s tu d i e s  w ere 

r e a d i ly  a c c e p te d  by r e s e a r c h e r s  as  a c l e a r  d e m o n s tra tio n  

o f  th e  n a tu re  o f  th e  developm ent o f  r e f e r e n t i a l  communi­

c a t io n  s k i l l s .  T h e ir  c o n c lu s io n s  w ere b a se d  upon P i a g e t 's  

(1926) t h e o r e t i c a l  p o s i t io n  t h a t  m arked d i f f e r e n c e s  

e x i s t  betw een  th e  lan g u ag e  o f  f o u r / f i v e - y e a r - o ld s  ( s e l f -  

c e n te r e d ,  e g o c e n t r ic  sp e e ch )  and  th e  lan g u ag e  o f  s e v e n / 

e ig h t - y e a r - o ld s  (em ergence o f  o th e r - o r i e n t e d ,  s o c i a l i z e d  

s p e e c h ) .  T h e re fo re ,  th e s e  a u th o rs  n o t  o n ly  i n t e r p r e t e d  

t h e i r  f in d in g s  to  mean t h a t  r e f e r e n t i a l  com m unication 

a b i l i t i e s  in c r e a s e  w ith  age b u t  a l s o  a c c e p te d  th e  age 

r a n g e s .  They co n c lu d e d  t h a t  th e  r e s u l t s  su p p o r t  th e  

th e o ry  t h a t ,  b ecau se  s o c i a l i z e d  sp eech  does n o t emerge 

u n t i l  s e v e n /e ig h t  y e a r s  o f  a g e , r e f e r e n t i a l  com m unication 

s k i l l s  sh o u ld  n o t d ev e lo p  u n t i l  a f t e r  t h a t  p o in t  i n  t im e .

More r e c e n t  s t u d i e s ,  how ev er, i n d i c a t e  t h a t  r e f e r e n ­

t i a l  com m unication s k i l l s  may be d e m o n s tra te d  a t  f a r  

you n g er ages th a n  p r e v io u s ly  b e l ie v e d .  F or exam ple, 

M e n ig -P e te rso n  (19 75) shows t h a t  c h i ld r e n  a s  young as fo u r  

y e a rs  can m odify  t h e i r  com m unication  b e h a v io r  as  a fu n c ­

t i o n  o f  d i f f e r e n t  r o l e  a t t r i b u t e s  o f  th e  l i s t e n e r s .  C h i l­

d ren  aged  th r e e  t o  f i v e  y e a rs  were a sk ed  to  t e l l  a  l i s ­

t e n e r ,  who was e i t h e r  know ledgeab le  o r  u n k n o w led g eab le , 

abou t a s p e c i f i c  e v e n t .  The r e s u l t s  i n d i c a t e  t h a t  w h ile
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t h r e e - y e a r - o ld  c h i ld r e n  co u ld  n o t a d a p t t h e i r  m essage 

fo rm a tio n  to  th e  needs o f  th e  l i s t e n e r ,  f o u r - y e a r - o ld  

c h i ld r e n  c o u ld . In  1 974 , d e V i l l i e r s  and d e V i l l i e r s  

t e s t e d  s u b je c t s  aged 2 .4  to  4 .5  y e a r s  on a  p e r s p e c t iv e -  

ta k in g  t a s k .  They o b se rv e d  t h a t  from  age t h r e e ,  c h i ld r e n  

w ere a d e p t a t  t r a n s l a t i n g  from  th e  s p e a k e r 's  p e rs p e c ­

t i v e  to  t h e i r  own when i t  was n e c e s s a ry  f o r  com prehen­

s io n  o f  d e i c t i c  te rm s t h i s / t h a t  and m y/your.

Both th e  d e V i l l i e r s  and d e V i l l i e r s  (19 74) and 

M en ig -P e te rso n  (19 75) f in d in g s  a r e  s u r p r i s i n g  in  l i g h t  

o f  a  P ia g e t ia n  t h e o r e t i c a l  p o s i t i o n .  D e V il l ie r s  and 

d e V i l l i e r s  s t a t e  t h a t  th e  key to  why young c h i ld r e n  a r e  

a b le  t o  h a n d le  th e  n e c e s s a ry  sw itc h  i n  p e r s p e c t iv e  may 

be th e  n a tu r e  o f  th e  t a s k .  The te rm s t h i s / t h a t  and 

m y/your a re  f r e q u e n t ly  h e a rd  by young c h i ld r e n  when 

accom panied by c l a r i f y i n g  g e s tu r e s .  D e V il l ie r s  and 

d e V i l l i e r s  make th e  s i g n i f i c a n t  p o in t  t h a t  th e  n a tu re  o f  

th e  ta s k  and s t im u l i  u sed  in  th e  e x p e r im e n ta l  d e s ig n  w i l l  

a f f e c t  th e  age r e s u l t s  o b ta in e d .

Age s c o re s  r e p o r te d  by Webb and Abrahamson (19 76) 

f u r t h e r  em phasize t h a t  d i f f e r e n t  t a s k s  r e q u i r e  d i f f e r e n t  

p erfo rm ance l e v e l s . These r e s e a r c h e r s  exam ined th e  u se  

o f  t h i s / t h a t  and found  r e s u l t s  i n d i c a t i n g  com prehension  

and p ro d u c tio n  em erging  a t  age sev en — fo u r  y e a rs  l a t e r  

th a n  th e  age l e v e l  r e p o r te d  by d e V i l l i e r s  and d e V i l l i e r s . 

Webb and Abrahamson (19 76) a s s e r t  t h a t  t h i s  d is c re p a n c y
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r e f l e c t s  t a s k  d i f f e r e n c e s .  The d e V i l l i e r s  and d e V i l l i e r s  

(1971t) parad igm  c o n s i s t s  o f  a  n a t u r a l i s t i c ,  g am e-lik e  

e n v iro n m e n t, w h ile  th e  Webb and  Abrahamson C19 76) parad igm  

c o n s i s t s  o f  a  h ig h ly  s t r u c t u r e d  t e s t  s i t u a t i o n .  H ence, 

th e  d e V i l l i e r s  and d e V i l l i e r s  t a s k  r e q u i r e s  p r e o p e r a t io n a l  

th o u g h t p ro c e s s e s  and p r im i t iv e  form s o f  o th e r - o r i e n te d  

b e h a v io r ,  w h ile  th e  Webb and Abrahamson ta s k  r e q u i r e s  

s y s te m a tic  d e c e n te r in g  c h a r a c t e r i s t i c  o f  c o n c re te  o p e ra ­

t i o n s .  R e f e r e n t i a l  com m unication th e r e f o r e  v a r ie s  w ith  

t a s k  f a c t o r s ,  i t  b e in g  p l a u s i b l e  t h a t  one t a s k  r e q u i r e s  

more com plex re sp o n d in g  th a n  a n o th e r .  K rauss and G lucks­

b e rg  s t a t e :

As we s im p l i f y  th e  com m unication  t a s k ,  and th e re b y  
red u ce  th e  s h e e r  c o g n i t iv e  lo a d  th e  c h i ld  m ust d e a l  
w i th ,  th e  perfo rm an ce  o f  even  v e ry  young c h i ld r e n  
b e g in s  t o  app roach  th e  a d u l t  l e v e l  o f  com petence.
T h is s u g g e s ts  t h a t  th e  p o o r p erfo rm ance o f  c h i ld r e n  
in  p a r t i c u l a r  com m unication s i t u a t i o n s  may stem  from 
som eth ing  o th e r  th a n  a  g e n e ra l iz e d  i n a b i l i t y  t o  ta k e  
i n t o  a c c o u n t th e  p e r s p e c t iv e  o f  a n o th e r  p e rs o n .

C1977, p . 10)

R e se a rc h e rs  m ust t h e r e f o r e  u n d e rs ta n d  th e  com ponents o f  

th e  ta s k s  th e y  d e s ig n .  Task d i f f i c u l t y  w i l l  vary  w ith  

a l t e r a t i o n s  i n  s t i m u l i ,  s e t t i n g ,  i n s t r u c t i o n s ,  r e q u ir e d  

re s p o n s e , e t c .  The s p e c i f i c  f a c t o r s  t h a t  a f f e c t  perfo rm ­

ance m ust be i d e n t i f i e d  so  t h a t  g e n e r a l i z a t i o n  ab o u t p e r ­

form ance c a p a c i t i e s  a r e  p o s s ib le .

I t  can  be o b se rv e d  t h a t  c e r t a i n  ta s k s  a p p e a r  more 

n a t u r a l  th a n  o th e r s .  For exam ple , a  s tu d y  by M aratsos 

(19 73) r e q u i r e d  c h i ld r e n  to  i d e n t i f y  a  to y  f o r  a  l i s t e n e r
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who was e i t h e r  lo o k in g  o r  n o t .  On th e  o th e r  h an d , an 

ex p erim en t by F l a v e l l ,  B o tk in ; F ry , W right and J a r v i s  

(1968) r e q u ir e d  c h i ld r e n  f i r s t  t o  l e a r n  th e  r u le s  o f  a 

game th ro u g h  i n s t r u c t i o n s  g iv en  n o n v e rb a lly  and th e n  to  

g iv e  th e  i n s t r u c t i o n s  v e r b a l ly  t o  a  b l in d f o ld e d  o r  s ig h te d  

l i s t e n e r .  In  t h i s  s tu d y ,  c h i ld r e n  ages se v en  y e a rs  and 

t h i r t e e n  y e a rs  w ere t e s t e d  and r e s u l t s  i n d i c a t e  t h a t  

perfo rm ance changed  w ith  a g e , w ith  t h i r t e e n - y e a r - o l d s  

p e rfo rm in g  s u c c e s s f u l ly .  M ara tsos t e s t e d  t h r e e ,  f o u r ,  

and f iv e - y e a r - o ld s  and d id  n o t f in d  an age in c re m e n t i n  

ta s k  p e rfo rm a n c e , t h a t  i s ,  a l l  c h i ld r e n  w ere a b le  to  m odify 

t h e i r  m essage s t r u c t u r e s  a c c o rd in g  to  l i s t e n e r  n e e d .

The F l a v e l l ,  e t  a l .  (196 8) ta s k  i s  h ig h ly  u n n a tu ra l  

as  com pared to  th e  M ara tsos t a s k ;  t h i s  d i f f e r e n c e  may have 

c o n t r ib u te d  t o  th e  o b se rv ed  age d is c re p a n c y . T hroughout 

th e  l i t e r a t u r e  on r e f e r e n t i a l  com m unication , i t  can be 

n o te d  t h a t  many o f  th e  ta s k s  p r e s e n te d  in  s tu d ie s  r e q u i r e  

very  u n n a tu ra l  p ro c e d u re s . In  f a c t , many o f  th e  ta s k s  

ap p ea red  t o  in v o lv e  "m eta-com m unica tion" a b i l i t i e s , r e ­

q u i r in g  th e  c h i ld  to  c o n s id e r  how he i s  t o  com municate 

r a t h e r  th a n  w hat he  i s  to  com m unicate. M eta-com m unica- 

t i o n  a b i l i t i e s ,  as w ith  a l l  " m e t a - a b i l i t i e s , "  g e n e ra l ly  

em erge l a t e r  th a n  th e  a c tu a l  b e h a v io r  b ecau se  th e y  r e ­

q u i r e  a ju d g in g  o f  th e  b e h a v io r  r a t h e r  th a n  j u s t  th e  

b e h a v io r .  The m eta-com m unication  a s p e c t  o f  e x p e r im e n ta l 

ta s k s  m ust be ta k e n  i n t o  ac co u n t in  i n t e r p r e t a t i o n  o f
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r e s e a r c h  f i n d in g s .

O th e r  s o u rc e s  o f  v a r i a t i o n  i n  t a s k  d i f f i c u l t y  may 

l i e  w i th in  th e  n a tu re  o f  th e  c o m p lex ity  o f  th e  s t im u l i  

u se d . For ex am p le , S a la ta s  and F l a v e l l  (19 76) n o te  t h a t  

th e  co m p lex ity  o f  th e  p ic tu r e  s e t  u t i l i z e d  i n  t h e i r  t a s k  

a f f e c t e d  th e  r e l a t i v e  fre q u en cy  o f  e g o c e n tr ic  e r r o r s ,

i . e . ,  more e g o c e n t r ic  e r r o r s  w ere made w ith  com plex p i c ­

t u r e  s e t s .  They n o te  t h a t  t h i s  f in d in g  i s  c o n s i s t e n t  

w ith  p a s t  s tu d ie s  w hich have shown an in c r e a s e  in  ego­

c e n t r i c  re sp o n d in g  w ith  an in c r e a s e  i n  t a s k  co m p lex ity  

(Hoy, 1974 , H u tte n lo c h e r  and P re s s o n , 1 9 7 3 ). F la v e l l  

(19 77) a l s o  co n c lu d es  t h a t  e g o c e n tr ic  re sp o n d in g  i s  a  

f u n c t io n  o f  t a s k  c o n d i t io n s ,  a l l  s p e a k e rs  r i s k in g  la p s e s  

i n t o  e g o c e n t r i c i t y  w ith  in c r e a s e s  in  c o g n i t iv e  lo a d .

The co m p lex ity  o f  t e s t  s t im u l i  in  r e f e r e n t i a l  com­

m u n ic a tio n  ta s k s  may r e s u l t  from  such  s o u rc e s  as th e  

n a tu re  o f  a l l  th e  p o s s ib le  a l t e r n a t i v e s  in  th e  c o n te x t  

o r  th e  n a tu re  o f  o th e r  s t i m u l i  w i th in  a g iv en  s e t .  For 

in s t a n c e ,  O lson (19 72) n o te s  t h a t  th e  amount o f  in fo rm a­

t i o n  c h i ld r e n  p ro v id e  i n  t h e i r  re sp o n se s  r e f l e c t s  th e  

number o f  a l t e r n a t i v e s  w i th in  th e  e n t i r e  ta s k  r a t h e r  th a n  

s p e c i f i c  l i s t e n e r  need  on any one s t im u lu s .  T h ere  a p p e a rs  

to  be an u p p er l i m i t  on th e  amount o f  in fo rm a tio n  c h i ld r e n  

w i l l  p ro v id e , how ever. Both Ford (19 71) and Randhawa 

(19 73) o b se rv e d  t h a t  c h i ld r e n  a t  d i f f e r e n t  age l e v e l s  

c o n s i s t e n t ly  o f f e r e d  th e  l i s t e n e r  a  s e t  amount o f
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in fo rm a tio n  t h a t  r e f l e c t e d  th e  maximum am ount o f  i n f o r ­

m atio n  th e y  c o u ld  p ro c e s s  r a t h e r  th a n  l i s t e n e r  n e e d . In  

a d d i t i o n ,  K rauss and W einheim er (1967) o b se rv e d  t h a t  a  

s p e a k e r  can l a b e l  a  r e f e r e n t  w ith  g r e a t e r  e a se  when i t  

a p p e a rs  i n  a  s e t  o f  d i s s i m i l a r  ite m s  th a n  when i t  ap p e a rs  

in  a  s e t  o f  s i m i l a r  i te m s .  T h e re fo re ,  co d in g  co m p lex ity  

w i l l  v a ry  b o th  w ith  th e  t a s k  s t im u l i  i n  g e n e ra l  and  th e  

n a tu re  o f  th e  c o n t r a s t in g  ite m s  w i th in  a  g iv en  s e t .

One a d d i t io n a l  so u rc e  o f  v a r i a t i o n  in  ta s k  com­

p le x i ty  l i e s  i n  th e  n a tu r e  o f  th e  m essage co d in g  r e q u ir e d  

o f  th e  c h i l d .  M cCaffrey (1975) and S i n c l a i r  (19 75) 

r e p o r t  o b s e rv in g  two d i f f e r e n t  k in d s  o f  p ra g m a tic  la n g ­

uage c a p a c i t i e s : lan g u ag e  f o r  a n a ly z in g  and d i f f e r e n t i a t i n g  

s t a t i c  e v e n t s ,  and lan g u ag e  f o r  th e  d e s c r ip t io n  o f  th e  

p assag e  o f  e v e n ts  o v e r  tim e  and s p a c e . The fo rm er lan g u ag e  

i s  u sed  in  d e s c r ip t io n  t a s k s ,  such  as G lu ck sb erg  and K ra u s s ' 

(1 9 6 7 ) , w h ere in  th e  p redom inan t f u n c t io n  o f  th e  m essage i s  

to  i d e n t i f y  d i s t i n c t i v e  f e a tu r e s  t h a t  c a te g o r iz e  and 

d i f f e r e n t i a t e  s a l i e n t  c h a r a c t e r i s t i c s  o f  th e  t a r g e t .  The 

l a t t e r  i s  u sed  i n  n o t in g  a s u c c e s s io n  o f  e v e n ts  o c c u r r in g  

in  a  te m p o ra l seq u e n ce .

S i n c l a i r  (19 75) and M cCaffrey (19 75) s t a t e  t h a t  

th e s e  two k in d s  o f  lan g u ag e  u se s  d ev e lo p  a t  d i f f e r e n t  

r a t e s .  W hile M cCaffrey m a in ta in s  t h a t  th e  d i f f e r e n c e  i n  

th e  s y n t a c t i c  re q u ire m e n ts  c o n t r ib u t e s  to  d i f f e r e n t  t a s k  

re s p o n d in g , S i n c l a i r  does n o t .  S i n c l a i r  a s s e r t s  t h a t
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e l i c i t e d  lan g u ag e  f o r  th e  d e s c r ip t io n  o f  th e  p assag e  o f  

e v e n ts  o v e r  tim e  and sp a ce  c lo s e ly  p a r a l l e l s  th e  c h i ld * s  

norm al sp o n ta n eo u s  lan g u ag e  i n  form  and c o n te n t .  On th e  

o th e r  h an d , th e  l i n g u i s t i c  form  u sed  in  th e  d e s c r ip t i o n  o f  

o b je c t s  i s  p r im a r i ly  an  ex ten d ed  noun p h ra s e ,  i . e . ,  mul­

t i p l e  a d j e c t iv e s  p lu s  a  n o u n , a l i n g u i s t i c  form  t h a t  i s  

u s u a l ly  n o t  found in  th e  sp o n tan eo u s  sp eech  o f  c h i ld r e n .  

F u r th e r ,  sh e  m a in ta in s  t h a t  th e  a b b re v ia te d  i d i o s y n c r a t i c  

m essages e n c o u n te re d  in  t h i s  o b j e c t - d e s c r i p t i v e  t a s k  a re  

more r e f l e c t i v e  o f  th e  c h i l d 's  l im i t e d  c o n t r o l  o f  lo g ic  a t  

t h i s  age th a n  h i s  c o n t r o l  o f  s y n ta x .  T h e r e f o re ,  though  

S i n c l a i r  n o te s  th e  d is c re p a n c y  i n  co d in g  r e q u ir e m e n ts ,  she 

h as  a t t r i b u t e d  th e  m a jo r d i f f e r e n c e  betw een  th e  two ty p e s  

o f  lan g u ag e  use  to  u n d e r ly in g  c o g n i t iv e  r e q u ir e m e n ts .

F o r th e  m ost p a r t ,  o th e r  r e s e a r c h e r s  have f a i l e d  t o  re c o g ­

n iz e  th e  in f lu e n c e  t h a t  th e  co d in g  re q u ire m e n t i t s e l f  can 

have on ta s k  p e rfo rm a n ce .

In  g e n e r a l ,  i t  can  be se e n  t h a t  th e  in d iv id u a l  com­

p o n en ts  o f  r e f e r e n t i a l  com m unication  ta s k s  m ust be i d e n t i ­

f i e d .  In  t h i s  w ay, t a s k  d i f f i c u l t y  can be c o n t r o l l e d  and 

th e n  d ev e lo p m en ta l t r e n d s  m igh t em erge c l e a r l y .  As 

d e V i l l i e r s  and d e V i l l i e r s  (1974) s t a t e ,  i t  a p p e a rs  t h a t  

th e  d ev e lo p m en ta l sequence  i s  s i m i l a r  a c ro s s  d i f f e r e n t  

r e f e r e n t i a l  com m unication ta s k s  a lth o u g h  th e  p a r t i c u l a r  

ta s k s  a r e  m a s te red  a t  d i f f e r e n t  a g e s .  The r e s e a r c h  has 

shown perfo rm ance im provem ent w ith  age in c re m e n ts  on
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r e f e r e n t i a l  com m unication  ta s k s  b u t  s p e c i f i c  a g e - r e l a t e d  

a b i l i t i e s  have y e t  t o  be s y s t e m a t ic a l ly  r e l a t e d  to  t a s k  

r e q u ire m e n ts •

E f f e c t  o f  l i s t e n e r  i n t e r a c t i o n  on m essage fo rm a tio n  

Feedback

I n v e s t i g a t i o n s  w ith  a d u l t  s u b je c t s  have shown t h a t  

l i s t e n e r  feed b ack  a f f e c t s  s p e a k e r  m essage p ro d u c t io n ,  

w ith  d i f f e r e n t i a l  e f f e c t s  p ro d u ced  by th e  k in d  o f  fe e d ­

b ack . L e a v i t t  and M u e lle r  (1951) show an in v e r s e  r e l a t i o n ­

s h ip  betw een  th e  number o f  r e s t r i c t i o n s  p la c e d  on l i s t e n e r  

feed b ack  and th e  amount o f  in fo rm a tio n  com m unicated by th e  

s p e a k e r .  For exam ple , i f  a  l i s t e n e r  o f f e r s  e x te n s iv e  

fe e d b a c k , th e  s p e a k e r  w i l l  g r a d u a l ly  s h o r te n  h i s  m essage 

as he w i l l  know th e  l i s t e n e r ' s  n e e d s . From th e  o th e r  

e x tre m e , i f  th e  l i s t e n e r  o f f e r s  no fe e d b a c k , th e  s p e a k e r  

w i l l  code a  lo n g  m essage as th e  l i s t e n e r ' s  needs w i l l  be 

unknown. In  r e s e a r c h  co n d u c ted  by K rauss and W einheim er 

(1 9 6 6 ) , sp e a k e rs  w ere o f f e r e d  two k in d s  o f  fe ed b ack  from 

a l i s t e n e r :  c o n c u r re n t  and c o n f i r m a t io n .  In  th e  co n cu r­

r e n t  c o n d i t io n ,  u t te r a n c e s  i n d i c a t i n g  ag reem en t and accep ­

ta n c e  w ere g iv e n  by th e  l i s t e n e r  as th e  m essage was b e in g  

fo rm u la te d . In  th e  c o n f irm a tio n  c o n d i t io n ,  th e  s p e a k e r  

d e r iv e d  c o n f irm a tio n  from l i s t e n e r  b e h a v io r  su b se q u e n t t o  

th e  s p e a k e r 's  m essag e . In  th e  p re s e n c e  o f  b o th  ty p e s  o f  

fe e d b a c k , s u b je c ts  u t i l i z e d  s h o r t e r  r e f e r e n c e  p h ra se s  as 

com pared w ith  m essage p ro d u c tio n  i n  th e  ab sen ce  o f  fe e d b a c k .
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L o nghurst and S ie g e l  (19 73) n o te  t h a t  sp e a k e rs  

a l t e r e d  t h e i r  m essage s t r u c t u r e s  when th e y  o b se rv e d  i n ­

c re a s e d  l i s t e n e r  f a i l u r e ,  i . e . ,  an in c r e a s e  in  n e g a tiv e  

fe e d b a c k . F o r exam ple, when d i s t o r t i o n  was in tro d u c e d  

i n t o  th e  a u d i to ry  c h a n n e l,  c a u s in g  in t e r f e r e n c e  i n  m essage 

r e c e p t io n  by th e  l i s t e n e r  and th e re b y  in d u c in g  f a i l u r e  on 

t a s k  p e rfo rm a n c e , sp e a k e rs  chose t o  le n g th e n  t h e i r  d e s c r ip ­

t i o n s ,  red u ce  ty p e  to k e n  r a t i o ,  and re d u c e  sp eech  r a t e .

V a lia n  (1975) e x p lo re d  a d u l t s '  a b i l i t i e s  t o  re sp o n d  

to  two k in d s  o f  feedback  from  a  l i s t e n e r :  a "w hat?” query  

and an e x p l i c i t  r e q u e s t  f o r  c l a r i f i c a t i o n .  She o b se rv e d  

t h a t  u n d er b o th  feed b ack  c o n d i t io n s  s p e a k e rs  changed an 

o r i g i n a l l y  d i s t o r t e d  s y n t a c t i c  s t r u c t u r e  and r e p e a te d  an 

o r i g i n a l l y  c l e a r  s y n ta c t i c  s t r u c t u r e .  However, a  "w hat?" 

q u ery  e l i c i t e d  an in c r e a s e  in  lo u d n e ss  and a  c l a r i f i c a ­

t i o n  o f  a r t i c u l a t i o n  w h ile  th e  e x p l i c i t  r e q u e s t  d id  n o t .

These s tu d ie s  s u p p o r t th e  c o n c lu s io n  t h a t  l i s t e n e r ' s  

feed b ack  can  a l t e r  m essage fo rm a tio n  by a d u l t  s u b j e c t s .

The fo llo w in g  r e p o r te d  in fo rm a tio n  w i l l  show t h a t  th e  

s tu d i e s  co n d u c ted  w ith  c h i ld r e n  a r e  n o t  as  c o n c lu s iv e .

G lu ck sb erg  and K rauss (196 7) a s s e r t  t h a t  i n  "ego­

c e n t r i c  en co d in g  th e  s p e a k e r 's  'nam e ' f o r  a r e f e r e n t  i s  

r e l a t i v e l y  u n a f fe c te d  by h i s  l i s t e n e r ' s  p o s t-m e ssa g e  tfrte r-  

an ces"  (p ag e  3 1 2 ). T h is  p o s i t i o n  conform s w ith  P i a g e t 's  

(1926) c o n c e p t o f  nom inalism : " th e  ten d en cy  to  t r e a t  a 

'name* as  an i n t e g r a l  a t t r i b u t e  o f  an o b j e c t ,  an a t t r i b u t e
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w hich i s  i n v a r i a n t  and n o t  s u b je c t  t o  a r b i t r a r y  change" 

(p ag e  9 8 ) .  To a s s e s s  th e  above h y p o th e s i s , G lu ck sb erg  

and K rauss (1967) e x p lo re d  th e  e f f e c t s  o f  th r e e  feed b ack  

c o n d i t io n s  on m essage fo rm a tio n  o f  k in d e r g a r te n ,  f i r s t  

g r a d e , t h i r d  g r a d e ,  f i f t h  g r a d e ,  and c o l l e g e - l e v e l  sub­

j e c t s .  They used  t h e i r  o r i g i n a l  e x p e r im e n ta l  parad igm  

( s e e  page 1 7 ) .  In  t h i s  c a s e ,  how ever, th e  l i s t e n e r  was 

one o f  th e  e x p e r im e n te rs  and had  a  s e t  seq u en ce  o f  r e ­

sp o n ses  t o  o f f e r  th e  s p e a k e r .  F o r a l l  s u b je c t s  on b lo c k s  

numbers 1 ,  3 , and 6 ,  th e  e x p e r im e n te r  re sp o n d ed  w ith  

"O .K .” i n d i c a t in g  u n d e r s ta n d in g ;  w h ile  f o r  one s e t  o f  

tw e lv e  s u b j e c t s ,  on b lo c k s  numbers 2* 4 , 5 , t h e  e x p e r i ­

m e n te r  s a i d ,  " I  d o n 't  u n d e rs ta n d  w hich one you m ean."

F o r a n o th e r  s e t  o f  tw e lv e  s u b j e c t s ,  on b lo c k s  numbers 2 ,

4 , S , th e  e x p e rim e n te r  s a i d ,  " T e l l  me a l l  ab o u t i t , "  and 

f o r  th e  l a s t  s e t  o f  tw e lv e  s u b j e c t s ,  on b lo c k s  numbers 2 , 

4 , 5 , th e  e x p e r im e n te r  s a i d ,  " I  d o n 't  u n d e rs ta n d  w hich one 

you mean, t e l l  me a l l  a b o u t i t . "  The a u th o rs  found  t h a t  

a l l  th r e e  feed b ack  c o n d i t io n s  e l i c i t e d  th e  same a n sw e rs . 

They w ere a b le  to  co n c lu d e  o n ly  t h a t  y o u n g er c h i ld r e n  

f a i l e d  t o  m odify  t h e i r  m essages i n  s o c i a l l y  a p p r o p r ia te  

ways and t h a t  s o c i a l  e d i t i n g  d ev e lo p s  w ith  a g e .

I t  sh o u ld  be n o te d  t h a t  th e  la c k  o f  d i f f e r e n t i a l  

r e s u l t s  m igh t have o c c u rre d  as th e  r e s u l t  o f  th e  e x p e r i ­

m e n ta l p arad igm  u s e d . I t  d id  n o t a llo w  f o r  th e  use  o f  

a p p r o p r ia te  fe e d b a c k , i . e . ,  p o s i t i v e  and n e g a tiv e  feed b ack
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w ere p re d e te rm in e d  and n o t c o n t in g e n t  upon th e  a c c u rac y  

o f  th e  s p e a k e r 's  a c tu a l  m essage p ro d u c t io n .  F u r th e r ,  

th e  th r e e  ty p e s  o f  n e g a tiv e  feed b ack  c o n d i t io n s  u t i l i z e d  

gave e s s e n t i a l l y  th e  same in fo rm a tio n  to  th e  s p e a k e r  

th e re b y  i n h i b i t i n g  d i f f e r e n t i a l  re s p o n d in g .

The l a s t  p o in t  m en tioned  above was c o n f ro n te d  in  

a  s tu d y  by P e te r s o n ,  D anner, and  F l a v e l l  (19 72) when th e y  

e x p lo re d  how c h i ld r e n  ages fo u r  and sev en  re sp o n d  to  th r e e  

ty p e s  o f  n e g a t iv e  fe e d b a c k . In  t h i s  e x p e r im e n t, th e  l i s ­

t e n e r  in d ic a te d  com m unication f a i l u r e  i n  one o f  th e  f o l ­

low ing  p a t t e r n s : i m p l i c i t  n o n v e rb a l feed b ack  ( f a c i a l  

e x p re s s io n s  t h a t  i n d ic a t e d  la c k  o f  u n d e r s ta n d in g ) ; i m p l i c i t  

v e rb a l  feed b ack  ( th e  s ta te m e n t ,  I  d o n 't  u n d e r s ta n d , I  

d o n 't  th in k  I  can  g u e s s " ) ,  e x p l i c i t  v e rb a l  feed b ack  ( th e  

s ta te m e n ts :  "Look a t  i t  ag a in ?  What e l s e  does i t  look  

l ik e ?  Can you t e l l  me a n y th in g  e l s e  ab o u t i t ? " )  The r e ­

s u l t s  o f  t h i s  s tu d y  in d i c a t e  d i f f e r e n t i a l  re sp o n d in g  t o  

th e  th r e e  ty p e s  o f  fe e d b a c k . In  b o th  age g ro u p s , th e  

few es t m essage r e fo rm u la t io n s  w ere made in  re sp o n se  to  

i m p l i c i t  n o n v e rb a l feed b ack  w h ile  a l l  s u b je c ts  p roduced  

m essage re fo rm u la t io n s  i n  re sp o n se  t o  e x p l i c i t  v e rb a l  

fe e d b a c k . These r e s u l t s ,  t h e r e f o r e ,  s u p p o r t  th e  c o n c lu s io n  

t h a t  c h i ld r e n ,  l i k e  a d u l t s ,  can  re sp o n d  to  feed b ack  o f f e r e d  

by th e  l i s t e n e r .  These p o s i t iv e  f in d in g s  s u g g e s t  t h a t  

th e  la c k  o f  d i f f e r e n t i a l  f in d in g s  i n  th e  G lu ck sb erg  and 

K rauss (196 7) s tu d y  may have r e s u l t e d  from  th e  la c k  o f
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r e a l  d i f f e r e n c e  among th e  ty p e s  o f  fe e d b a c k .

F is h b e in  and O sborne (19 71) s p e c i f y  f u r t h e r  th e  use 

o f  feed b ack  by c h i ld r e n .  On a  r e f e r e n t i a l  com m unication 

ta s k  t h a t  was a lm o s t i d e n t i c a l  to  th e  c l a s s i c a l  parad igm  

o u t l i n e d  by G lu ck sb erg  and K rauss ( s e e  page 17), th e y  com­

p a re d  th r e e  feed b ack  c o n d i t io n s : d e la y e d  c o r r e c t iv e  fe e d ­

back  ( a f t e r  s i x  i te m s ,  th e  e x p e r im e n te r  removed th e  

s c re e n  and showed th e  s u b je c t s  how th e y  m atched o r  m is­

m atched th e  b lo c k s ) ;  s e r i a l  n o n c o r r e c t iv e  feed b ack  ( th e  

e x p e r im e n te r  t o l d  t h e  s u b je c ts  w h e th e r  o r  n o t th e y  c o r ­

r e c t l y  m atched th e  b lo c k s  a f t e r  each  b l o c k ) ; te rm in a l  

n o n c o r r e c t iv e  feed b ack  ( a f t e r  s i x  b lo c k s ,  th e  e x p e r i ­

m en te r t o l d  th e  s u b je c t s  how many c o r r e c t  m atches th e y  

had  m ade). I t  was o b se rv e d  t h a t  f i f t h  g ra d e rs  b e n e f i te d  

th e  m ost from  any k in d  o f  feed b ack  and t h a t  a l l  c h i ld r e n  

b e n e f i t e d  more from  d e la y ed  and s e r i a l  feed b ack  th a n  

te rm in a l  fe e d b a c k . F is h b e in  and O sborne co n c lu d e  t h a t  

th e  feed b ack  c o n d i t io h  i s  a  p rim ary  c o n t r ib u t e r  to  e f f e c ­

t i v e  com m unication .

In  c o n c lu s io n ,  i t  ap p e a rs  t h a t  w h ile  c h i ld r e n  do 

u t i l i z e  feed b ack  o f f e r e d  by a  l i s t e n e r ,  n o t  enough i s  

known ab o u t th e  e f f e c t s  o f  feed b ack  and t h e i r  r e l a t i o n  

t o  such  f a c t o r s  as age and ta s k  d i f f i c u l t y .  In  a d d i t io n ,  

i t  seems t h a t  c e r t a i n  k in d s  o f  feed b ack  f a c i l i t a t e  c h i l ­

d r e n 's  r e f o rm u la t io n  o f  m essage s t r u c t u r e s .
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L is te n e r  need

In  196 3 , R a tn e r  and Rice d e m o n s tra te d  t h a t  m essage 

fo rm u la tio n  in  a d u l t s  f l u c tu a t e s  as a f u n c t io n  o f  l i s ­

t e n e r ^  know ledge o f  th e  r e f e r e n t .  S p e c i f i c a l l y ,  a s  th e  

amount o f  s h a re d  in fo rm a tio n  betw een  th e  s p e a k e r  and th e  

l i s t e n e r  in c r e a s e ,  th e  l e s s  co m p le te  become th e  s p e a k e r 's  

s ta te m e n ts  w ith  few er words and r e p e t i t i o n s • O th er 

s tu d ie s  (L o n g h u rs t and S ie g e l ,  19 73; K rauss and Wein­

h e im er 1966) co n firm  th e s e  r e s u l t s  and acknow ledge t h a t  

th e  a b i l i t y  o f  th e  s p e a k e r  t o  a s s e s s  th e  needs o f  th e  

l i s t e n e r  i s  a n e c e s s a ry  component o f  r e f e r e n t i a l  communi­

c a t io n  .

S tu d ie s  i n  th e  developm ent o f  r e f e r e n t i a l  s k i l l s  

have fo cu se d  p a r t i c u l a r l y  on th e  developm ent o f  th e  c h i l d 's  

a b i l i t y  to  a s s e s s  l i s t e n e r  n eed . F la v e l l ,  e t  a l .  C196 8) 

found a r e g u la r  g rad e  in c r e a s e  in  th e  amount o f  in fo rm a ­

t i o n  s e n t  i n  re sp o n se  to  l i s t e n e r  need ( s e e  page 2 1 ) .

O th er s t u d i e s ,  how ev er, p roduced  c o n f l i c t i n g  r e s u l t s  to  

th o s e  o f  F la v e l l ,  e t  a l .

As d e s c r ib e d  e a r l i e r  ( s e e  page 21), M ara tsos (1973) 

found t h a t  c h i ld r e n  a s  young as th r e e  y e a rs  o f  age w ere 

a b le  t o  a d j u s t  t h e i r  m essages t o  th e  needs o f  th e  l i s t e n e r  

w h ile  F l a v e l l ,  e t  a l .  (1968) found t h a t  c h i ld r e n  w ere 

u n ab le  t o  do so  u n t i l  t h i r t e e n  y e a r s  o f  a g e . T h is  d i s ­

c rep an cy  i n  age f in d in g s  may r e s u l t  from  ta s k  d i f f e r e n c e s .  

The M aratsos t a s k  r e q u i r e d  th e  co d in g  o f  s h o r t  r e f e r e n c e
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s ta te m e n ts  w h ile  th e  F a l v e l l ,  e t  a l .  t a s k  r e q u i r e d  th e  

co d in g  o f  le n g th y  e x p la n a t io n s .  These r e s u l t s  would 

s u g g e s t  t h a t  th e  a b i l i t y  to  a s s e s s  l i s t e n e r ' s  needs i s  

n o t  an  a l l - o r - n o n e  s k i l l  and i s  i t s e l f  c o n t in g e n t  upon 

th e  i n t e r a c t i o n  o f  o th e r  f a c t o r s  w i th in  th e  com m unication 

s i t u a t i o n .

M e n ig -P e te rso n  (1975) n o te s  t h a t  f o u r - y e a r - o ld  

c h i ld r e n  a r e  a b le  to  a d a p t t h e i r  m essage s t r u c t u r e s  to  

th e  needs o f  a  l i s t e n e r .  She o b se rv e d  t h a t  th e y  s p e c i f i ­

c a l l y  coded more r e f e r e n c e s  f o r  a  n a iv e  l i s t e n e r  th a n  

th e y  d id  f o r  a  know ledgeab le  l i s t e n e r  ( s e e  page 19). T hese 

f in d in g s  su p p ly  f u r t h e r  ev id e n ce  t h a t  th e  d ev e lo p m en ta l 

t r e n d s  a l lu d e d  to  by F l a v e l l ,  e t  a l .  (196 8) c o u ld  n o t 

have been  cau sed  s o l e ly  by g r a d u a l ly  in c r e a s in g  aw aren ess 

o f  l i s t e n e r  n ee d .

A group o f  s tu d i e s  exam ined c h i l d r e n 's  a b i l i t i e s  t o  

a s s e s s  l i s t e n e r  need  by u s in g  s t i m u l i  t h a t  g r a d u a l ly  i n ­

c re a s e d  in  amount o f  in fo rm a tio n  as  opposed  to  changes 

i n  l i s t e n e r  p e r s p e c t iv e .  Ford (19 71) co n d u c ted  a s tu d y  

in  w hich s u b je c t s  aged fo u r  and se v en  y e a rs  w ere r e q u i r e d  

to  code m essages f o r  a  l i s t e n e r .  M essages w ere d e s c r ip ­

t i o n s  o f  s t i m u l i  d i f f e r i n g  on one t o  f iv e  f e a t u r e s , t h e r e ­

fo r e  r e q u i r in g  one to  f iv e  a d j e c t i v e s .  The r e s u l t s  i n d i ­

c a te  t h a t  f o r  b o th  fo u r  and s e v e n - y e a r - o ld s , th e  number o f  

a t t r i b u t e s  coded rem ained  c o n s ta n t  r e g a r d le s s  o f  l i s t e n e r  

need  f o r  o n e , tw o , t h r e e ,  f o u r ,  o r  f iv e  a d j e c t i v e s .  I t  was
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o b se rv ed  t h a t  b o th  g roups o f  c h i ld r e n  p roduced  m essages 

w h ere in  some s p e c i f i c  ite m s  o f  in fo rm a tio n  w ere c o n s i s t ­

e n t ly  o v e rlo o k e d  w h ile  o th e r s  w ere c o n s i s t e n t l y  g iv e n  

r e g a r d le s s  o f  com m unication v a lu e . T h is  b e h a v io r  was 

n o te d  in  th e  re sp o n se  p a t t e r n s :  f o u r - y e a r - o l d s ' m essages 

u s u a l ly  c o n ta in e d  two a d j e c t iv e s  w h ile  s e v e n - y e a r - o ld s ' 

u s u a l ly  in c lu d e d  th r e e  a d j e c t i v e s .

Randhawa (19 73) a l s o  e x p lo re d  c h i l d r e n 's  (ag ed  5 ,

8 , 12) m essag e -co d in g  a b i l i t y  as  r e l a t e d  t o  in f o rm a t io n a l  

needs o f  a  l i s t e n e r .  In  t h i s  t a s k ,  th e  amount o f  i n f o r ­

m atio n  r e q u i r e d  by th e  l i s t e n e r  ran g e d  from  one i te m  to  

e ig h t  i te m s . Randhawa o b se rv e d  t h a t  each  age g roup  o f f e r e d  

a  s e t  amount o f  in fo rm a t io n ,  i . e . ,  f iv e - y e a r - o ld s  o f f e r e d  

two i te m s ,  e i g h t - y e a r - o l d s  o f f e r e d  f iv e  i te m s ,  and tw e lv e -  

y e a r - o ld s  o f f e r e d  sev en  i t e m s •

I t  ap p e a rs  from  th e s e  two s tu d i e s  t h a t  even  tw e lv e -  

y e a r - o ld s  w ere n o t c o n s t r u c t in g  m essages e n t i r e l y  a c c o rd ­

in g  to  th e  needs o f  th e  l i s t e n e r .  I n s t e a d ,  as  O lson 

(1972) com m ents, "The s e n te n c e s  c h i ld r e n  come to  u se  r e ­

f l e c t  th e  a l t e r n a t i v e s  i n  th e  c o n te x t  as  a  w hole up t o  

th e  maximum p ro c e s s in g  l e v e l  f o r  any g iv e n  c h i l d .  Thus 

th e  d e s c r ip t io n  o f  an  o b je c t  i s  d e te rm in e d  n o t by th e  

g iv en  s t im u lu s  b u t by th e  ran g e  o f  a l t e r n a t i v e s  to  th e  

o b je c t  i n  th e  t o t a l  t a s k  c o n te x t"  (p ag e  l* t7 ). I t  sh o u ld  

be n o te d  t h a t  th e  r e s u l t s  o b ta in e d  on th e  Ford  and Rand­

hawa s tu d i e s  may have b een  a  r e f l e c t i o n  o f  th e  n a tu re  o f
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th e  t a s k .  The r e q u i r e d  re sp o n se  i n  b o th  s tu d i e s  was an 

expanded  noun p h ra s e .  At tim e s  t h e  expanded  noun p h ra se  

r e q u i r e d  a  l i s t i n g  o f  as  many as e i g h t  a d j e c t i v e s ,  a 

very  u n n a tu ra l  l i n g u i s t i c  s t r u c t u r e .

In  an i n t e r p r e t a t i o n  o f  e a r l i e r  s t u d i e s ,  G lucks­

b e r g ,  K rauss and H ig g in s  (19 75) s t a t e  t h a t  th e  a b i l i t y  

to  a s s e s s  l i s t e n e r  n eed  d ev e lo p s  w ith  a g e . They n o te  

t h a t  n in th  g ra d e rs  w ere th e  o n ly  g roup  o f  c h i ld r e n  to  

a l t e r  t h e i r  m essage s t r u c t u r e  as a  r e s u l t  o f  l i s t e n e r  

n e e d . U n lik e  k in d e r g a r t e n e r s ,  s e c o n d , t h i r d ,  and f i f t h  

g r a d e r s ,  n in th  g ra d e rs  i n i t i a l l y  p ro d u ced  m essages t h a t  

w ere r e l a t i v e l y  lo n g  b u t  w hich d e c re a s e d  s y s te m a t ic a l ly  

o v e r  t r i a l s .  T h e r e f o r e ,  th e s e  r e s e a r c h e r s  co n c lu d e  t h a t  

" i f  le n g th  o f  an  i n i t i a l  m essage can  be ta k e n  as an i n d i ­

c a t io n  o f  t h a t  m e ssa g e 's  ad eq u acy , th e n  o n ly  n in th  g ra d e rs  

co u ld  be s a id  to  be t a i l o r i n g  t h e i r  m essages t o  l i s t e n e r  

needs" (page  3 3 0 ).

One p roblem  w ith  th e  G lu ck sb e rg , e t  a l .  (19 75) i n t e r ­

p r e t a t i o n  i s  a  f a i l u r e  to  s e p a r a te  th e  d im en sio n s o f  

aw aren ess  o f  s u c c e s s  and aw areness o f  l i s t e n e r  need  as 

e q u a l c o n t r ib u t e r s  t o  m essage fo rm a tio n . The n in th  g r a d e r s ' 

d e c re a s e  in  m essage le n g th  may have been  a r e f l e c t i o n  o f  

s u c c e s s f u l  ta s k  p e rfo rm a n c e , i . e . ,  th e  c h i ld r e n  s h o r te n e d  

t h e i r  m essage s t r u c t u r e  as  a r e s u l t  o f  c o r r e c t  ite m  s e l e c ­

t i o n  ( a  form  o f  p o s i t i v e  feed b ack ) by th e  l i s t e n e r  and n o t 

n e c e s s a r i ly  aw aren ess o f  l i s t e n e r  n e e d . A lthough  th e s e
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two f a c t o r s  may be d i f f i c u l t  t o  s e p a r a t e ,  i t  rem ain s pos­

s i b l e  t h a t  some c h i ld r e n  may be a b le  to  d e te rm in e  w hat 

in fo rm a tio n  i s  needed  by th e  l i s t e n e r  w h ile  b e in g  u n ab le  

to  code t h a t  in fo rm a tio n  in  a form  t h a t  would p e rm it c o r ­

r e c t  ite m  s e l e c t i o n  by th e  l i s t e n e r  ( i . e . ,  s u c c e s s ) .  An 

exam ple w ould be in c lu s io n  o f  a l l  n e c e s s a ry  ite m s o f  

in fo rm a tio n  w i th in  an  am biguous s e n te n c e  s t r u c t u r e .  In  

t h i s  i n s t a n c e ,  though  th e  needed  in fo rm a tio n  i s  p r e s e n t ,  

th e  l i s t e n e r  w ould be u n ab le  t o  s e l e c t  th e  c o r r e c t  p ic ­

t u r e .  Under th e s e  c irc u m s ta n c e s , i t  would seem d o u b tfu l  

t h a t  s h o r t e r  m essage p ro d u c tio n  w ould r e s u l t .  The 

G lu c k sb e rg , e t  a l .  i n t e r p r e t a t i o n  i s  drawn from  a 

F ia g e t ia n  t h e o r e t i c a l  p o s i t io n  in  w hich su c c e s s  on a  

r  e f e r e n t i a l  com m unication t a s k  i s  view ed as  d ep en d en t 

upon th e  c h i l d 's  a b i l i t i e s  t o  d e c e n te r  and  hence to  

re c o g n iz e  l i s t e n e r  n eed .

I t  can  be co n c lu d ed  t h a t ,  though  a d u l t s  do u t i l i z e  

l i s t e n e r  need  as  a c o n t r ib u t in g  f a c t o r  i n  m essage form a­

t i o n ,  th e  e v id e n c e  i s  in c o n c lu s iv e  w ith  re g a rd s  to  c h i l ­

d re n . C h i ld r e n 's  a b i l i t i e s  seem to  depend upon th e  

n a tu re  o f  th e  t a s k .

R e f e r e n t ia l  com m unication ta s k  perfo rm an ce  

as a f u n c t io n  o f  c o g n i t iv e  l e v e l

A rev iew  o f  s tu d ie s  in  t h i s  t o p ic  r e v e a ls  t h a t  a  

c o n c lu s iv e  s ta te m e n t can n o t be made c o n c e rn in g  th e



r e l a t i o n s h i p  o f  c o g n i t iv e  t a s k  a b i l i t y  to  r e f e r e n t i a l  

com m unication  t a s k  a b i l i t y .  In  1926, P ia g e t  s t a t e d  t h a t  

" b e fo re  th e  age o f  sev en  o r  e i g h t ,  c h i ld r e n  have no con­

v e r s a t io n  b e a r in g  upon lo g i c a l  o r  c a u s a l  r e l a t i o n s ,  th e  

re a so n  i s  t h a t  a t  t h a t  age th e y  h a rd ly  u n d e rs ta n d  one 

a n o th e r  . • . th e  e f f o r t  t o  u n d e rs ta n d  o th e r  p eo p le  and 

to  com m unicate o n e 's  th o u g h t o b je c t iv e ly  does n o t  a p p e a r  

i n  c h i ld r e n  b e fo re  th e  age o f  sev en  o r  sev en  and a  h a l f "  

(p ag e  4 0 ) .

In  a d d i t i o n ,  P ia g e t  and  I n h e ld e r  (1969) s t a t e  t h a t  

" th e  sp eech  o f  s u b je c ts  betw een  f o u r  and s i x  y e a rs  o f  

age i s  n o t in te n d e d  t o  p ro v id e  in fo rm a t io n ,  a sk  q u e s t io n s  

e t c . ,  b u t  c o n s i s t s  o f  c o l l e c t i v e  m onologues i n  th e  c o u rse  

o f  w hich every o n e  t a l k s  t o  h im s e lf  w ith o u t l i s t e n i n g  

to  o th e r s ,  i n  f a c t  each  s u b je c t  sp eak s  o n ly  f o r  h im s e lf  

and f a i l s  to  e s t a b l i s h  c o o p e ra t iv e  c o n ta c t"  (page 1 2 0 ) . 

T h is d e s c r ip t io n  o f  c h i l d r e n 's  sp eech  would le a d  one to  

co n c lu d e  t h a t  a c c u r a te  perfo rm an ce  on a  r e f e r e n t i a l  com­

m u n ic a tio n  t a s k  would be " c o g n i t iv e ly "  im p o s s ib le  f o r  a 

c h i ld  below  th e  age o f  sev en  b ec au se  he  w ould be u n ab le  

to  assume th e  l i s t e n e r ' s  p o in t  o f  v iew .

Many r e s e a r c h e r s  e x p lo r in g  th e  a r e a  o f  r e f e r e n t i a l  

com m unication a b i l i t y  have a t t r i b u t e d  o b ta in e d  r e s u l t s  t o  

c h i l d r e n 's  la c k  o f  c o g n i t iv e  m a tu r i ty ,  a n d , i n  p a r t i c u l a r  

to  th e  e g o c e n tr ic  q u a l i t y  o f  t h e i r  sp eech  w hich was 

th o u g h t to  be a  r e f l e c t i o n  o f  th e  c o g n i t iv e  i n a b i l i t y  to
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d e c e n te r .  T hese r e s e a r c h e r s  w ere r e f e r r i n g  to  P ia g e t* s . 

(1926) d e s c r ip t io n  o f  e g o c e n t r ic  sp eech  w hich he s t a t e s  

" i s  te rm ed  th u s ly  b ec a u se  th e  c h i ld  sp eak s o n ly  ab o u t 

h im s e lf  b u t c h i e f ly  b ecau se  he d o e s n 't  a t te m p t to  p la c e  

h im s e lf  a t  th e  p o in t  o f  view  o f  h i s  l i s t e n e r .  The c h i ld  

a sk s  f o r  no more th a n  a p p a re n t i n t e r e s t ,  tho u g h  he has 

th e  i l l u s i o n  o f  b e in g  h e a rd  and u n d e rs to o d . He f e e l s  no 

d e s i r e  to  in f lu e n c e  h i s  h e a r e r  o r  to  t e l l  him a n y th in g "  

(page  9 ) .

S lo b in  (19 75) s t a t e s  t h a t  th e  c h i l d 's  l im i te d  

a b i l i t y  to  d e c e n te r  p re c lu d e s  much o f  d is c o u r s e  d y n am ics, 

w h ile  Muma (19 75) n o te s  t h a t  p r i o r  t o  th e  age o f  e i g h t ,  

com m unication  e f f o r t s  a r e  governed  by l im i t a t i o n s  i n  cog­

n i t i v e  developm ent t h a t  d e f in e  com m unication e f f o r t  as  

e g o c e n t r i c .

F l a v e l l  (19 71) s a y s :  " I n  a com m unication game, young 

c h i ld r e n  te n d  to  p ro d u ce  m essages t h a t  a r e  g r o s s ly  m al- 

ad a p te d  t o  th e  l i s t e n e r ' s  in f o rm a t io n a l  n eed . We i n t e r ­

p r e t  such  com m unication  b e h a v io r s  a s  r e f l e c t i n g  a r e l a ­

t i v e  i n a b i l i t y  to  ta k e  th e  r o l e  o f  th e  l i s t e n e r ,  i . e . ,  

a  form o f  c o g n i t iv e  e g o c e n tr ism "  (page  2 0 0 ).

R ecen t e x p lo r a t io n s  i n to  th e  a r e a  o f  e g o c e n t r i c i ty  

r e v e a l  t h a t  t h i s  c h a r a c t e r i s t i c  may n o t r e f l e c t  a u n i ta r y  

c o g n i t iv e  s t a g e .  A cco rd in g  to  Cromer (1 9 7 1 ) , P ia g e t  him­

s e l f  s t a t e s  t h a t  th e  c h i l d  le a r n s  t o  d e c e n te r ,  i . e . ,  s e p a ­

r a t e  h im s e lf  from  th e  r e s t  o f  th e  w o rld , i n  d i f f e r e n t
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s t a g e s .  For exam ple , t h e r e  i s  some b a s ic  s e p a r a t io n  o f  

s e l f  from  o th e r s  a t  th e  s e n s o r im o to r  l e v e l  o f  c o g n i t iv e  

developm ent w h ile  th e r e  i s  f u r t h e r  s e p a r a t io n  o f  s e l f  

from  o th e r s  d u r in g  th e  p r e o p e r a t io n a l  s t a g e .  I n  e s s e n c e ,  

P ia g e t  a p p e a rs  t o  be em p h asiz in g  th e  c o n tin u o u s  q u a l i ­

t a t i v e  developm ent o f  th e  d e c e n te r in g  a b i l i t y .  I f  th e  

developm ent o f  th e  d e c e n te r in g  a b i l i t y  i s  c o n t in u o u s , th e n  

e g o c e n tr ic  ty p e  b e h a v io rs  m ust v a ry  q u a l i t a t i v e l y  a s  th e y  

r e f l e c t  th e  d i f f e r e n t  s ta g e s  o f  developm ent (C rom er, 1 9 7 1 ). 

S h ie ld s  (19 75) n o te s  t h a t  n u rs e ry  s c h o o l c h i l d r e n 's  d i s ­

c o u rse  p erfo rm ance r e f l e c t s  some d eg ree  o f  aw areness o f  

how o th e r s  p e rc e iv e  a  g iv e n  c o n te x t .  He f u r t h e r  con­

c lu d e s  t h a t  " d is c o u r s e  e x p lo r a t io n s  ( i . e . ,  c h i l d r e n 's  

a b i l i t i e s  to  a d a p t t o  o t h e r s ,  e t c . )  i n  c h i ld  language  

have been  b lo c k e d  o f f  f o r  many y e a rs  by th e  th e o ry  o f  

c h i ld  e g o c e n t r i c i ty  w hich h e ld  t h a t  th e  c h i ld  i s  em o tion ­

a l l y  d i s i n c l i n e d  and c o g n i t iv e ly  u n ab le  t o  ta k e  ac co u n t 

o f  th e  v ie w p o in t o f  o th e rs "  (page  2 ) .

E x p e rim e n ta l e v id e n c e  h as  begun to  em erge t h a t  

s u p p o r ts  t h a t  th e  e x te n t  o f  e g o c e n tr ic  b e h a v io r  i n  c h i l ­

d re n  w i l l  v a ry . D e V il l ie r s  and d e V i l l i e r s  (19 7U) o b se rv ed  

t h a t  when g iv in g  i n s t r u c t i o n s  f o u r - y e a r - o ld s  c o u ld  t r a n s ­

l a t e  i n to  th e  l i s t e n e r ' s  p e r s p e c t iv e .  T h e re fo re  i t  i s  

i n c o r r e c t  to  p ro p o se  t h a t  th e  fo u r  to  f iv e - y e a r - o ld  c h i ld  

has a  c o g n i t iv e  i n a b i l i t y  t o  s h i f t  p e r s p e c t iv e s  and t o  

ta k e  acco u n t o f  a n o t h e r 's  p o in t  o f  v iew . S h an tz  (19 75)
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n o te s  t h a t  t h e  n a tu re  o f  th e  t a s k  w i l l  d e te rm in e  th e  

d eg ree  o f  e g o c e n t r i c i t y  o f  th e  c h i l d 's  r e s p o n s e . She 

o b se rv ed  t h a t  f o u r - y e a r - o ld s  co u ld  n o t a d ju s t  t h e i r  p e r ­

s p e c t iv e s  to  a n o t h e r 's  p o in t  o f  view on th e  th r e e  mount­

a in  P ia g e t ia n  t a s k  b u t  th e y  c o u ld  do so  i f  f a m i l i a r  ob­

j e c t s  w ith  c l e a r l y  i d e n t i f i a b l e  s id e s  w ere u se d . T h ere ­

f o r e ,  t o  ju d g e  a l l  in a c c u r a te  re sp o n se s  on r e f e r e n t i a l  

com m unication ta s k s  as r e f l e c t i v e  m erely  o f  e g o c e n tr ic  

b e h a v io r  o b l i t e r a t e s  th e  n a tu r e  o f  th e  developm ent o f  

th e  s k i l l .

S tu d ie s  have exam ined s p e c i f i c a l l y  th e  n a tu re  o f  

th e  r e l a t i o n s h i p  o f  c o g n i t iv e  developm ent to  r e f e r e n t i a l  

com m unication t a s k  p e rfo rm a n ce . As in d ic a te d  ab o v e , cog­

n i t i v e  developm ent h as  been  c o n s id e re d  th e  p rim ary  c a u s a l  

f a c t o r  in  r e f e r e n t i a l  com m unication a b i l i t y .  T h at i s ,  once 

th e  c h i ld  h as  d ev e lo p ed  th e  c o g n i t iv e  a b i l i t y  to  a s s e s s  

th e  l i s t e n e r ' s  n e e d s , he sh o u ld  be a b le  t o  com m unicate an 

a p p r o p r ia te  m essag e . In  t h i s  v iew , language i s  a  d i r e c t  

r e f l e c t i o n  o f  th e  c h i l d 's  c o g n i t iv e  a b i l i t y .  As F la v e l l  

C1971) a s s e r t s ,  l i n g u i s t i c  o u tp u t i n  a com m unication ta s k  

g iv e s  us an i n d i r e c t  m easure o f  c o g n i t iv e  l e v e l .  T h ere ­

f o r e ,  th e  c h i l d 's  lan g u ag e  i s  ta k e n  as th e  b a s i s  f o r  

in f e r e n c e  ab o u t h i s  c o g n i t iv e  a b i l i t i e s .  Language p e r ­

form ance i s  se e n  to  r e f l e c t  e g o c e n t r i c i t y ,  w h ile  th e  o n ly  

ev id en c e  g iv e n  f o r  e g o c e n t r i c i ty  i s  lan g u ag e  p e rfo rm an ce . 

Both th e  c i r c u l a r i t y  o f  t h i s  re a s o n in g  and th e  r e c o g n i t io n
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t h a t  o th e r  f a c t o r s  may in f lu e n c e  r e f e r e n t i a l  communi­

c a t io n  s k i l l s  s u g g e s t  th e  need  f o r  r e s e a r c h  t h a t  se e k s  

s e p a r a te  m easures o f  lan g u ag e  a b i l i t y  and c o g n i t iv e  

developm ent w ith  r e g a rd  to  r e f e r e n t i a l  com m unication 

t a s k s .

G lu c k sb e rg , K ra u s s , and H ig g in s  (1975) n o te  t h a t  

i n  th e  few s tu d i e s  i n  w hich r o l e - t a k i n g ,  e g o c e n tr is m , and 

com m unication  a b i l i t y  w ere a s s e s s e d  s e p a r a t e ly ,  th e  d a ta  

a re  m ere ly  s u g g e s t iv e .  F o r exam ple , Cowan (196 7) found 

a s t r o n g  r e l a t i o n s h i p  betw een  s p a t i a l  p e r s p e c t iv e - t a k in g  

( d e c e n te r in g  t a s k s )  and m easures o f  e g o c e n t r ic  s p e e c h , 

and a  weak r e l a t i o n s h i p  betw een  s p a t i a l  p e r s p e c t iv e - t a k in g  

and com m unication  a c c u ra c y  w ith  n in e - y e a r - o ld s  b u t  no 

r e l a t i o n s h i p s  w ere found w ith  e i g h t - y e a r - o l d s .  H ig g in s  

(19 73) found l i t t l e  r e l a t i o n s h i p  betw een  r o l e - t a k i n g  

and com m unication a b i l i t y  w h ile  K in g s le y  (19 71) found  a 

c o r r e l a t i o n  o f  e g o c e n t r ic  s c o re s  and com m unication s c o re s  

f o r  e ig h t - y e a r - o ld s  b u t  n o t f o r  f i v e - y e a r - o ld s .  The 

s ta te m e n t t h a t  b o th  r e f e r e n t i a l  com m unication  s k i l l s  and 

c o g n i t iv e  s k i l l s  im prove w ith  age i s  th e  s t r o n g e s t  con­

c lu s io n  t h a t  can  be drawn from  th e s e  f i n d in g s .  H ow ever, 

as G lu ck sb e rg , k ra u s s  and H ig g in s  (1975) p o in t  o u t ,  t h i s  

s ta te m e n t sh ed s l i t t l e  l i g h t  on th e  f u n c t io n a l  r e l a t i o n ­

s h ip  betw een  th e s e  v a r i a b l e s .

G lu ck sb e rg , K ra u ss , and H ig g in s  (1975) n o te  t h a t  

by e ig h t  y e a rs  m ost c h i ld r e n  sh o u ld  be beyond th e  p o in t  

w here e g o c e n tr ism  i s  an  im p o r ta n t f a c t o r  in  t h e i r  b e h a v io r



and y e t  on some r e f e r e n t i a l  com m unication ta s k s  t h i r t e e n  

and f o u r te e n - y e a r - o ld s  a re  n o t  p e rfo rm in g  on a d u l t  l e v e l .  

T h e re fo re ,  i t  w ould a p p e a r  t h a t  f a c t o r s  o th e r  th a n  c o g n i­

t i v e  u n d e rp in n in g s  in f lu e n c e  o n e 's  a b i l i t y  to  p e rfo rm  

a c c u r a te ly  on a  r e f e r e n t i a l  com m unication t a s k .  I n  sum­

m ary , i t  may be s t a t e d  t h a t  a  c l e a r  u n d e rs ta n d in g  o f  th e  

r e l a t i o n s h i p  betw een  c o g n i t iv e  developm ent and r e f e r e n t i a l  

com m unication s k i l l s  does n o t em erge from  th e  f in d in g s  o f  

p r i o r  r e s e a r c h .



C h a p te r  I I I  

R esea rch  D esign

To e x p lo re  c h i l d r e n 's  a b i l i t i e s  t o  com m unicate 

nonam biguous m essages to  a l i s t e n e r ,  two s e t s  o f  c h i ld r e n  

from  th r e e  age g roups w ere t e s t e d  u n d er two e x p e r im e n ta l  

c o n d i t io n s .  The am ount o f  in fo rm a tio n  to  be conveyed , 

th e  n a tu r e  o f  th e  in fo rm a tio n  to  be conveyed , and th e  

k in d  o f  feed b a ck  r e c e iv e d  from  a  l i s t e n e r  w ere th e  v a r i ­

a b le s  t h a t  w ere s y s t e m a t ic a l ly  m a n ip u la te d . Both g roups 

o f  c h i ld r e n  view ed i d e n t i c a l  s e t s  o f  p i c tu r e s  and w ere 

r e q u i r e d  to  code a  nonam biguous m essage t o  a  l i s t e n e r .

The two e x p e r im e n ta l  c o n d i t io n s  d i f f e r e d  in  th e  n a tu re  

o f  th e  feed b ack  g iv e n  to  th e  c h i l d  from  th e  l i s t e n e r  

when th e  c h i ld  f a i l e d  to  com m unicate a nonam biguous 

m essage .

The h y p o th e se s  f o r  each  o f  th e  v a r ia b le s  a r e  p r e ­

s e n te d  below . Accompanying each  h y p o th e s is  i s  a  d is c u s ­

s io n  o f  m o tiv a t in g  f a c t o r s  f o r  th e  p r e d ic t io n  and a  d e- 

c r i p t i o n  o f  p e r tin e n t a s p e c ts  o f  th e  r e s e a r c h  d e s ig n .  

F o llo w in g  th e  h y p o th e se s  i s  a  d e t a i l e d  p r e s e n ta t i o n  o f  

th e  r e s e a r c h  d e s ig n .
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H ypotheses

1 . The g e n e ra l  h y p o th e s is :

The s u b j e c t s '  m essage co d in g  a b i l i t i e s  w i l l  v ary  

as a  f u n c t io n  o f  m a n ip u la tio n s  made w ith in  th e  communi­

c a t io n  s i t u a t i o n .

Over a l l ,  th e  l i t e r a t u r e  rev iew ed  in d i c a t e s  t h a t  

th e  a b i l i t y  to  p erfo rm  a c c u r a te ly  on a  r e f e r e n t i a l  com­

m u n ic a tio n  t a s k  i s  s u b je c t  t o  v a r i a t i o n s .  T hese v a r i ­

a t io n s  r e s u l t  from  changes made w ith in  th e  com m unication 

s e t t i n g .

The r e s e a r c h  d e s ig n  m a n ip u la te d  th r e e  a s p e c ts  o f  

th e  com m unication  s e t t i n g :  th e  amount and k in d  o f  i n f o r ­

m a tio n  to  be coded and th e  ty p e  o f  feed b ack  r e c e iv e d  

from  th e  l i s t e n e r .

2 . The h y p o th e s is  r e l a t i n g  to  th e  amount o f  in fo rm a tio n  

to  be coded:

An in c r e a s e  in  th e  number o f  e lem en ts  t o  be coded 

in  th e  p i c tu r e  s e t s  w i l l  p ro d u ce  a  d e c re a s e  i n  th e  sub ­

j e c t s '  a b i l i t i e s  to  code a nonam biguous m essage .

The l i t e r a t u r e  h as  i n d ic a t e d  t h a t  th e  d i f f i c u l t y  

o f  th e  s t i m u l i  w i l l  in f lu e n c e  t a s k  p e rfo rm a n ce . F o r 

exam ple, S a la ta s  and F l a v e l l  (19 76) n o te  t h a t  th e  com­

p le x i ty  o f  th e  p ic tu r e s  u t i l i z e d  in  t h e i r  t a s k  a f f e c t e d  

th e  r e l a t i v e  fre q u en cy  o f  e g o c e n tr ic  e r r o r s .  N onethe­

l e s s  , l i t t l e  r e s e a r c h  h as  been  done t o  d e te rm in e  th e  

c o n s t i t u t i o n  o f  a d i f f i c u l t  t e s t  ite m  as com pared to  a



s im p le  t e s t  i te m .

Some c o n s i d e r a t i o n  h as  been g iv en  t o  th e  amount 

o f  in f o r m a t io n  t o  be coded ( s e e  F o rd , 19 72 and Randhawa, 

.1973 , page 3 2 ) .  However, t h e s e  s t u d i e s  r e q u i r e d  th e  

l i s t i n g  o f  u n r e a l i s t i c  amounts o f  c l a s s i f i c a t i o n - t y p e  

in f o r m a t i o n ,  i . e . ,  t h e  i n c l u s i o n  o f  seven  t o  e i g h t  a t t r i ­

b u te s  w i th in  one m essage . The p r e s e n t  r e s e a r c h  so ugh t 

to  examine f u r t h e r  th e  e f f e c t s  t h a t  changes i n  th e  amount 

o f  in f o rm a t io n  have upon m essage c o d in g .

T h is  v a r i a b l e  was e x p lo re d  by m a n ip u la t in g  th e  

number o f  c r i t e r i a l  e lem en ts  i n  th e  m essage . Each m essage 

r e q u i r e d  o n e ,  tw o, o r  t h r e e  c r i t e r i a l  e le m e n ts .

R esponses w ere t a b u l a t e d  t o  d e te rm in e  i f  more e r r o r s  

o c c u r re d  on t h r e e  e lem en t m essages th a n  on two e lem en t 

m essages and on two e lem en t m essages th a n  on one e lem en t 

m essag es . I n  a d d i t i o n ,  r e sp o n se s  w ere examined t o  a s c e r ­

t a i n  i f  more e r r o r s  on a p a r t i c u l a r  ty p e  o f  s e m a n t ic /  

s y n t a c t i c  e lem ent o c c u r re d  on t h r e e  e lem en t m essages 

th a n  on two e lem en t m essages o r  two e lem en t m essages th a n  

on one e lem en t m e ssa g e s .

3. The h y p o th e s i s  r e l a t i n g  v a r i a t i o n s  i n  th e  s u b j e c t s '

a b i l i t i e s  t o  code nonambiguous m essages t o  d i f f e r e n c e s  

i n  th e  k in d  o f  u n d e r ly in g  s e m a n t i c / s y n t a c t i c  components 

o f  th e  m essage:

S u b je c ts  w i l l  make few er e r r o r s  on a c t o r / s u b j e c t  and 

r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  components as  compared t o



l o c a t i o n / p r e p o s i t i o n ,  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t  

and a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t  com ponents.

R e c e n t ly ,  t h e r e  have been  no a t te m p ts  t o  d e te rm in e  

i f  m a n ip u la t io n s  o f  th e  u n d e r ly in g  s e m a n t i c / s y n t a c t i c  

n a t u r e  o f  th e  in te n d e d  m essage has  d i f f e r e n t i a l  e f f e c t s  

on t h e  c h i l d ' s  co d in g  a b i l i t y  and hence  c o u ld  be  a n o th e r  

d e te rm in a te  o f  s t im u lu s  d i f f i c u l t y .  T r a d i t i o n a l l y ,  

l i n g u i s t i c  th e o ry  has  drawn a  d i s t i n c t i o n  betw een  s u b j e c t s  

and o b j e c t s ,  on t h e  one h an d , and p r e p o s i t i o n s  and a t t r i ­

b u te s  on th e  o t h e r .  The fo rm e r  have been  c o n s id e r e d  as 

o b l i g a t o r y  m a jo r  c o n s t i t u e n t s  o f  a  s im p le  s e n te n c e  and 

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

t h e  s e n te n c e  (L yons , 1 9 6 8 ) .  A p erfo rm an ce  r a m i f i c a t i o n  

o f  t h i s  d i s t i n c t i o n  would be d i f f e r e n t i a l  re sp o n d in g  t o  

th e  c o n s t i t u e n t s  on a message c o d in g  t a s k .

T his  v a r i a b l e  was e x p lo re d  by m a n ip u la t in g  t h e  

s e m a n t i c / s y n t a c t i c  n a tu r e  o f  t h e  c r i t e r i a l  e le m e n ts .  The 

p i c t u r e  e lem en ts  t h a t  v a r i e d  w ere : a c t o r / s u b j e c t , r e c i p ­

i e n t  o f  th e  a c t i o n / o b j e c t ,  l o c a t i o n / p r e p o s i t i o n ,  a t t r i ­

b u t e /m o d i f i e r  on th e  o b j e c t ,  a t t r i b u t e / m o d i f i e r  on th e  

s u b j e c t .  Each ty p e  o f  s e m a n t i c / s y n t a c t i c  component 

a p p e a red  a lo n e  and i n  a l l  p o s s i b l e  c o m b in a t io n s  w i th  

e v e ry  o th e r  s e m a n t i c / s y n t a c t i c  component i n  p a i r s  and 

i n  t r i a d s .

Responses were a n a ly z e d  i n  te rm s o f  t h e  number o f  

e r r o r s  on each  ty p e  o f  s e m a n t i c / s y n t a c t i c  com ponent.
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4, The h y p o th e s i s  r e l a t i n g  t o  age :

Thd a b i l i t y  t o  code nonambiguous m essage s t r u c t u r e s  

w i l l  im prove w ith  ag e .

As was c l e a r l y  shown i n  t h e  l i t e r a t u r e ,  improvement 

on r e f e r e n t i a l  com m unication t a s k s  c o r r e l a t e s  p o s i t i v e l y  

w i th  i n c r e a s i n g  a g e .

S u b je c ts  chosen  f o r  th e  s tu d y  were grouped  a c c o rd in g  

to  a g e .  T here  were f i v e - y e a r - o l d s ,  s e v e n - y e a r - o l d s ,  n in e -  

y e a r - o ld s  , and a d u l t s .

Responses from  each g roup  were t a b u l a t e d  s e p a r a t e l y  

and th e n  com pared.

5. The h y p o th e s i s  r e l a t i n g  to  c o g n i t iv e  l e v e l :

The a b i l i t y  t o  code a  nonambiguous message w i l l  

c o r r e l a t e  h ig h ly  w i th  c o g n i t i v e  l e v e l .

A lthough  th e  r e s u l t s  o f  p r i o r  r e s e a r c h  co u ld  n o t  

d e m o n s tra te  a  c a u s a l  r e l a t i o n s h i p  betw een  c o g n i t i v e  

developm ent and p e rfo rm an ce  on r e f e r e n t i a l  com m unication 

t a s k s , i t  has  been  d e m o n s tra te d  t h a t  b o th  c o g n i t iv e  l e v e l  

and perfo rm ance  on r e f e r e n t i a l  com m unication t a s k s  improve 

w ith  ag e .

The s u b j e c t s '  c o g n i t iv e  l e v e l s  were a s s e s s e d  p r i o r  

t o  t h e  p r e s e n t a t i o n  o f  t h e  e x p e r im e n ta l  t a s k .  S p e c i f i c a l l y ,  

two s ta n d a r d  p ro c e d u re s  w ere a d m in is t e r e d  t o  m easure th e  

s u b j e c t s '  l e v e l s  o f  e g o c e n t r i c  and d e c e n te r in g  b e h a v io r s .

In  a n a l y s i s , r e s p o n s e s  from th e  f i v e - y e a r - o l d s  and 

s e v e n - y e a r - o ld s  were re g ro u p e d  a c c o rd in g  t o  t h e  s u b j e c t s '  

c o g n i t iv e  a b i l i t y  and th e n  s t a t i s t i c a l l y  a s s e s s e d  f o r



d i f f e r e n c e s .

6 .  The h y p o th e se s  r e l a t i n g  t o  t h e  e f f e c t s  o f  feed b a ck :

a .  The o l d e s t  s u b j e c t s  ( i n  age and i n  c o g n i t i v e  

l e v e l )  w i l l  b e n e f i t  from b o th  d i r e c t i v e  and n o n d i r e c t i v e  

feed b ack  o f f e r e d  by t h e  l i s t e n e r .

b .  The in t e r m e d ia t e  s u b j e c t s  ( i n  age and i n  cog­

n i t i v e  l e v e l )  w i l l  b e n e f i t  p r i m a r i l y  from  th e  d i r e c t i v e  

feed b a ck  o f f e r e d  by th e  l i s t e n e r .

c .  The y o u n g e s t  s u b j e c t s  ( i n  age  and i n  c o g n i t i v e  

l e v e l )  w i l l  n o t  b e n e f i t  from e i t h e r  ty p e  o f  feedback  

o f f e r e d  by th e  l i s t e n e r .

As was d e m o n s tra te d  i n  p r i o r  r e s e a r c h ,  c h i ld r e n  

l e a r n  t o  u t i l i z e  feed b ack  o f f e r e d  by a  l i s t e n e r .  However 

c e r t a i n  feed b ack  ty p e s  seem t o  be more f a c i l i t a t i n g  th a n  

o th e r s  f o r  m essage fo rm a tio n )  ( F i s h b e in  and O sborne , 1971 

P e te r s o n ,  e t  a l . ,  19 7 3 ) .  T h is  r e s e a r c h  a t te m p te d  t o  

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

who i s  s t i l l  d e v e lo p in g  h i s  com m unication a b i l i t i e s .

Each age group  was d iv id e d  i n t o  two s e c t i o n s . One 

s e c t i o n  r e c e iv e d  d i r e c t i v e  feed b ack  w h i le  th e  o t h e r  s e c ­

t i o n  r e c e iv e d  n o n d i r e c t i v e  fe e d b a c k .

R esponses from each  g roup  w ere t a b u l a t e d  s e p a r a t e l y  

and th e n  com pared.

7. The h y p o th e se s  r e l a t i n g  t o  s t y l i s t i c  v a r i a t i o n s  i n  

m essage fo rm a t io n :

a .  An i n c r e a s e  i n  t h e  number o f  e lem e n ts  s u b j e c t s
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s u c c e s s f u l l y  code w i l l  be accom panied by a  te n d en cy  t o  

use  com pact s y n t a c t i c  s t r u c t u r e s  a n d , h e n c e ,  a  minimum 

o f  w ords .

b .  An i n c r e a s e  i n  th e  l e v e l  o f  d i f f i c u l t y  o f  th e  

s e m a n t i c / s y n t a c t i c  components to  be coded w i l l  e l i c i t  an 

i n c r e a s e  i n  t h e  number o f  words a n d /o r  e x t ra n e o u s  e l e ­

ments i n  th e  message s t r u c t u r e .

In  g e n e r a l ,  t h e  c u r r e n t  r e s e a r c h  has  ig n o re d  th e  

r o l e  t h a t  s y n ta x  m igh t p la y  i n  i n f lu e n c in g  m essage formu­

l a t i o n  n o t  o n ly  when p rogram ing  t e s t  s t i m u l i  b u t  a l s o  

when a n a ly z in g  r e s p o n s e s .  S lo b in  (1975) h y p o th e s iz e s  t h a t  

t h e r e  i s  a  ten d en cy  f o r  a s p e a k e r  t o  use  a  compact s y n ta c ­

t i c  s t y l e  i n  an a t te m p t  t o  convey th e  maximum amount o f  

in f o rm a t io n  i n  t h e  s h o r t e s t  l e n g th  o f  t im e .  However, no 

r e s e a r c h  h as  been  co n d u c ted  t o  prove o r  d is p ro v e  t h i s  

a s s e r t i o n .  In  a d d i t i o n ,  F l a v e l l ,  e t  a l .  (196 8) s t a t e s ,  

"The a b i l i t y  n o t  t o  sa y  more th a n  i s  n e c e s s a ry  b e g in s  to  

look  l i k e  a h i g h - l e v e l  com m unicative r e f in e m e n t  r a t h e r  

th a n  a l o w - le v e l  fu n d am en ta l"  (page  1 3 1 ) .

For each  age g ro u p , th e  a v e ra g e  number o f  words and 

th e  a v e ra g e  number o f  e x t ra n e o u s  e le m e n ts  were t a b u l a t e d  

f o r  o n e ,  tw o , and t h r e e  e lem e n t m essag es .  In  a d d i t i o n ,  

th e  av e ra g e  number o f  words and t h e  av e ra g e  number o f  

e x tra n e o u s  e lem e n ts  w ere t a b u l a t e d  f o r  each  ty p e  o f  

s e m a n t i c / s y n t a c t i c  component i n  o n e ,  tw o , and t h r e e  

e lem en t m essag es .
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S u b je c ts

F o r t y - e i g h t  s u b j e c t s  p a r t i c i p a t e d  i n  th e  e x p e r im e n t:  

12 f i v e - y e a r - o l d s ,  12 s e v e n - y e a r - o ld s ,  12 n i n e - y e a r - o l d s , 

and 12 a d u l t s .  W ith in  each  age g ro u p , h a l f  o f  t h e  sub­

j e c t s  were male and h a l f  were fe m a le .  A l l  t h e  s u b j e c t s  

l i v e d  i n  t h e  same m id d le - c la s s  ne ighborhood  and a l l  o f  

th e  c h i l d r e n  a t t e n d e d  t h e  l o c a l  YMCA. They were a l l  mono­

l i n g u a l  E n g l is h  language s p e a k e r s .  A l l  s u b j e c t s  had  

s c o re d  50% o r  b e t t e r  on th e  p r e t r a i n i n g  t a s k .

P r e t r a i n i n g  p ro c e d u re s

One week p r i o r  t o  th e  e x p e r im e n ta l  p r o c e d u re ,  a 

p e r c e p tu a l  p r e t r a i n i n g  t a s k  was a d m in is te r e d  t o  a l l  su b ­

j e c t s .  I t  was d e s ig n e d  t o  m easure s u b j e c t s '  p e r c e p tu a l  

a b i l i t i e s  and t o  a l e r t  th e  s u b j e c t s  t o  t h e  p o s s i b l e  c r i ­

t e r i a l  e lem en ts  t h a t  would be r e l e v a n t  on t h e  e x p e r i ­

m e n ta l  t a s k .

M a te r ia l s

Ten s e t s  o f  p i c t u r e s  were u se d .  Each s e t  o f  p i c ­

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

t h a t  d i f f e r e d  i n  one c r i t e r i a l  e le m e n t .  A t o t a l  o f  fo u r  

p i c t u r e s  w ere used  so  t h a t  th e  p i c t u r e  la y o u t  would be 

i d e n t i c a l  t o  t h a t  o f  t h e  e x p e r im e n ta l  t a s k .

1 . a c t o r / s u b j e c t
2. r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t



so

3, l o c a t i o n / p r e p o s i t i o n
4-. a t t r i b u t e / m o d i f i e r  on th e  o b j e c t
5, a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t

T here  w ere two s e t s  o f  p i c t u r e s  d e p i c t i n g  v a r i a t i o n s  o f  

each  o f  th e s e  e le m e n ts .  A l l  t h e  p i c t u r e s  were i n  c o l o r  

and had  a p p r o p r i a t e  backgrounds t h a t  in c lu d e d  t h r e e  a d d i ­

t i o n a l  a c t o r s  ( s e e  Appendix A ).

To d e te rm in e  th e  o r d e r  o f  th e  s t i m u l i , one example 

o f  each  ty p e  o f  p i c t u r e  was random ly a s s ig n e d  an o r d e r  

and t h e  o r d e r  o f  t h e  second  h a l f  o f  t h e  s t i m u l i  r e p l i ­

c a te d  t h a t  o f  th e  f i r s t  h a l f .

A d m in is t r a t io n  o f  p r e t r a i n i n g  t a s k s

Each c h i l d  was t r a i n e d  i n d i v i d u a l l y .  Because t h i s  

s e s s io n  was t h e  f i r s t  c o n t a c t  w i th  th e  c h i l d ,  t im e  was 

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

a  to k e n  s ty s te m .  F or e v e ry  c o r r e c t  r e s p o n s e ,  t h e  c h i l d  

was g iv e n  one to k e n ,  and f i v e  to k e n s  co u ld  be t r a d e d  f o r  

one o f  s e v e r a l  ty p e s  o f  candy o r  t r i n k e t s . T h is  was th e  

on ly  t im e  d u r in g  t h e  e n t i r e  s tu d y  in  w hich th e  r e i n f o r c e ­

ment was c o n t in g e n t  upon c o r r e c t  r e s p o n s e .  In  a l l  o f  

th e  o t h e r  t a s k s ,  t h e  c h i l d  was r e i n f o r c e d  f o r  any r e s p o n s e .

The c h i l d  was i n s t r u c t e d  t o :  "F in d  th e  p i c t u r e  t h a t  

does n o t  b e lo n g ,  t h e  one t h a t  i s  d i f f e r e n t . "  I f  t h e  c h i l d  

s e l e c t e d  t h e  c o r r e c t  p i c t u r e ,  th e  t e s t e r  r e i n f o r c e d  th e  

c h i l d  and e x p la in e d  why t h a t  was t h e  c o r r e c t  r e s p o n s e .

For exam ple , "Y es, t h a t ' s  t h e  one where th e  boy i s  f a t .



In  a l l  t h e  o t h e r  p i c t u r e s ,  t h e  boy i s  s k in n y ."  I f  th e  

c h i l d  s e l e c t e d  t h e  wrong p i c t u r e ,  he was t o l d  t h a t  i t  

was i n c o r r e c t  and t o  t r y  a g a in .  I f  he s t i l l  d id  n o t  

su c c e e d ,  th e  t e s t e r  showed him t h e  c o r r e c t  p i c t u r e  and 

e x p la in e d  why i t  was t h e  r i g h t  one.

A ssessm ent o f  c o g n i t i v e  l e v e l

One week p r i o r  t o  t h e  a d m i n i s t r a t i o n  o f  th e  e x p e r i ­

m e n ta l  t a s k  ( d u r in g  th e  p r e t r a i n i n g  s e s s i o n ) ,  th e  c h i l d f s 

c o g n i t i v e  l e v e l  was a s s e s s e d .  S p e c i f i c a l l y ,  th e  c h i l d ' s  

l e v e l s  o f  e g o c e n t r i c  and d e c e n te r in g  b e h a v io r s  were 

m easured .

T e s t  o f  c o n s e r v a t io n

To a s s e s s  th e  c h i l d ' s  e g o c e n t r i c  b e h a v io r ,  s u b t e s t s  

from  th e  Concept A ssessm ent K i t - C o n s e rv a t io n  ( Goldschmid 

and B e n t l e r ,  196 8) were u t i l i z e d .  The s u b t e s t s  chosen  

t e s t e d  th e  c h i l d ' s  a b i l i t i e s  t o  co n se rv e  number, two 

d im e n s io n a l  space  and s u b s ta n c e .

T e s t  o f  p e r c e p tu a l  p e r s p e c t i v e - t a k i n g

To a s s e s s  t h e  c h i l d ' s  d e c e n te r in g  b e h a v io r ,  a  sub ­

t e s t  from th e  E a r ly  C hildhood  C u rr icu lu m ; A P ia g e t i a n  

Program ( L a v a t e l l i ,  19 70) was u t i l i z e d .  The s u b t e s t  i s  

an a d a p ta t io n  o f  P i a g e t ' s  "T hree M ountain" e x p e r im en t 

( P i a g e t  and I n h e l d e r ,  19 4 8 ) .

E x p e r im e n ta l  p ro c e d u re s
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The e x p e r im e n ta l  t a s k  was d e s ig n e d  t o  a s s e s s  th e  

c h i l d ' s  a b i l i t y  t o  communicate a  nonambiguous message t o  

a  l i s t e n e r .

M a te r ia l s

F i f t y  s e t s  o f  p i c t u r e s  were u t i l i z e d .  Each s e t  o f  

p i c t u r e s  c o n s i s t e d  o f  f o u r  r e l a t e d  p i c t u r e s ,  a l l  o f  which 

were i d e n t i c a l  e x c e p t  f o r  v a r i a t i o n s  i n  o n e , tw o , o r  

t h r e e  c r i t e r i a l  e le m e n ts .  As i n  t h e  s t im u lu s  f o r  th e  

p r e t r a i n i n g  t a s k ,  t h e  e le m e n ts  t h a t  v a r i e d  w ere :

1 . a c t o r / s u b j e c t
2. r e c i p i e n t  o f  th e  a c t i o n / o b j e c t
3. l o c a t i o n / p r e p o s i t i o n
4 .  a t t r i b u t e / m o d i f i e r  on t h e  o b je c t
5 . a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t

There  were two s e t s  o f  p i c t u r e s  d e p i c t i n g  each  v a r i a t i o n  

o r  co m b in a tio n  o f  v a r i a t i o n s .  The p i c t u r e s  were i n  c o l o r  

and had backgrounds t h a t  in c lu d e d  t h r e e  a c t o r s  and o t h e r  

a p p r o p r i a t e  d e t a i l s . Each p i c t u r e  was s i x  in c h e s  by s i x  

in c h e s  and a l l  were p la c e d  i n  a  n o te b o o k .

Ten o f  th e  p i c t u r e  s e t s  were made up o f  p i c t u r e s  

t h a t  d i f f e r e d  i n  one c r i t e r i a l  e lem en t o n ly .  F o r  exam ple , 

i n  one s e t ,  t h e  p i c t u r e s  d i f f e r e d  a c c o rd in g  t o  th e  a c t o r /  

s u b j e c t  e le m e n t:  boy th row s b a l l ,  g i r l  th row s b a l l ,  man 

th row s b a l l ,  woman th row s b a l l .

Twenty o f  th e  p i c t u r e  s e t s  were made up o f  p i c t u r e s  

t h a t  d i f f e r e d  i n  co m b in a tio n s  o f  two c r i t e r i a l  e le m e n ts .

For exam ple , ( a c t o r / s u b j e c t - —r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t ) ,
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boy r i d e s  b i k e ,  boy r i d e s  s c o o t e r , g i r l  r i d e s  b i k e , g i r l

r i d e s  s c o o t e r . The t o t a l  p o s s i b l e  co m b in a t io n s  o f  two

c r i t e r i a l  e lem e n ts  w e re :

1. a c t o r / s u b j e c t — r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t
2 . a c t o r / s u b j e  c t — lo  c a t  i  o n /  p r e  pos i  t  io n
3. a c t o r / s u b j e c t — a t t r i b u t e / m o d i f i e r  on th e  o b j e c t  

a c t o r / s u b j e c t —■ a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t
5. r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t — l o c a t i o n / p r e ­

p o s i t i o n
6 . r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t —- a t t r i b u t e / m o d i ­

f i e r  on t h e  o b j e c t
7. r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t — a t t r i b u t e / m o d i ­

f i e r  on t h e  s u b j e c t
8. l o c a t i o n / p r e p o s i t i o n — a t t r i b u t e / m o d i f i e r  on 

th e  o b j e c t
9 . l o c a t i o n / p r e p o s i t i o n — a t t r i b u t e / m o d i f i e r  on 

th e  s u b j e c t
10. a t t r i b u t e / m o d i f i e r  on th e  o b j e c t — a t t r i b u t e /  

m o d i f ie r  on t h e  s u b j e c t

Twenty o f  th e  p i c t u r e  s e t s  w ere made up o f  p i c t u r e s  

t h a t  d i f f e r e d  i n  co m b in a tio n s  o f  t h r e e  e le m e n ts .  For 

example ( a t t r i b u t e / m o d i f i e r  on th e  sub j e c t — a c t o r / s u b  j e c t —  

r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t ) , brown dog b i t e s  b o n e , 

brown c a t  b i t e s  b o n e , brown dog b i t e s  b a l l , w h ite  dog 

b i t e s  b o n e . The t o t a l  p o s s i b l e  co m b in a tio n s  o f  t h r e e  

c r i t e r i a l  e lem en ts  w ere ;

1. a t t r i b u t e / m o d i f e r  on t h e  s u b j e c t — a c t o r / s u b j e c t —  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t

2, a c to r / s u b  j e c t — r e c i p i e n t  o f  t h e  a c t io n / o b  j e c t —  
a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t
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3. a c t o r / s u b j e c t — r e c i p i e n t  o f  t h e  a c t i o n /  
o b j e c t — l o c a t i o n / p r e p o s i t i o n

4 . a c t o r / s u b j e c t — a t t r i b u t e / m o d i f i e r  on th e  
o b j e c t — l o c a t i o n / p r e p o s i t i o n

5 . r e c i p i e n t  o f  t h e  a c t io n /o b  j e c t — a t t r i b u t e /  
m o d i f i e r  on th e  o b j e c t — l o c a t i o n / p r e p o s i t i o n

6 . a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t — a t t r i b u t e /  
m o d i f ie r  on t h e  o b j e c t — a c t o r / s u b  j e c t

7. a t t r i b u t e / m o d i f i e r  on th e  o b j e c t — a t t r i b u t e /  
m o d i f i e r  on t h e  sub j e c t — r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t

8. a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t — a t t r i b u t e /  
m o d i f i e r  on t h e  sub j e c t — l o c a t i o n / p r e p o s i t i o n

9 .  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t — r e c i p i e n t  
o f  th e  a c t io n / o b  j e c t — ^ lo c a t io n /p r e p o s i t i o n

10. a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t — a c t o r / s u b ­
j e c t — l o c a t i o n / p r e p o s i t i o n .  (See Appendix C)

The f i r s t  25 p i c t u r e  s e t s  p r e s e n te d  c o n ta in e d  one 

exam ple o f  each  p o s s i b l e  c r i t e r i a l  v a r i a t i o n  o r  combi­

n a t i o n  o f  v a r i a t i o n s .  The o r d e r  o f  t h e  s e t s  was p re ­

d e te rm in e d  so t h a t ,  w i th  t h e  e x c e p t io n  o f  th e  f i r s t  s e t ,  

no c r i t e r i a l  e lem e n t t h a t  was v a r i e d  i n  a g iv en  s e t  

ap p e a re d  e i t h e r  i n  th e  p r e c e d in g  o r  su c c e e d in g  s e t s .  I n  

a d d i t i o n ,  w i th in  ev e ry  group o f  f o u r  s e t s ,  ev e ry  manipu­

l a t e d  c r i t e r i a l  e lem e n t ap p e a re d  tw ic e  ( s e e  Appendix B ) . 

P i c t u r e  p lacem en t w i th in  each  s e t  was p r e a r r a n g e d  as  w e l l .  

The t a r g e t  p i c t u r e  a p p e a re d  i n  each  p o s i t i o n  25% o f  t h e  

t im e .  The o r d e r  and p i c t u r e  p lacem en t o f  th e  second  h a l f  

o f  th e  p i c t u r e  s e t s  r e p l i c a t e d  t h a t  o f  t h e  f i r s t  tw e n ty -  

f i v e  s e t s .
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I n  a d d i t i o n  t o  t h e  t e s t e r ,  an  a d u l t  l i s t e n e r  was 

p r e s e n t ,  and was s e a t e d  w i th  h e r  back t u r n e d  to w ard s  th e  

c h i l d  so  t h a t  sh e  c o u ld  n o t  view th e  p i c t u r e s .

A d m in is t r a t io n

Each s u b j e c t  was t e s t e d  i n d i v i d u a l l y  by th e  same 

t e s t e r .  The e x p e r im e n ta l  t e s t  m a t e r i a l  was a d m in is te r e d  

i n  one s e s s i o n  w ith  a  f iv e - m in u te  b re a k  betw een  t h e  f i r s t  

and second  h a lv e s  o f  t h e  p i c t u r e  s e t s .

T hroughout t h e  p ro c e d u re ,  t h e  c h i l d  r e c e iv e d  to k e n  

r e in f o rc e m e n t  f o r  any r e s p o n s e .

The i n s t r u c t i o n s  g iv en  t o  t h e  c h i l d  w ere as f o l lo w s :

" T e l l  ( l i s t e n e r ) a b o u t t h i s  p i c t u r e  ( t e s t e r  p o in t s )  so

t h a t  sh e  knows t h a t  y o u ' r e  t a l k i n g  abou t t h i s  o n e , and 

n o t  t h i s  o n e ,  n o t  t h i s  o n e ,  and n o t  t h i s  one . T e l l  h e r

o n ly  w hat she  needs  t o  know."

Each c h i l d  was g iv e n  t h r e e  p r a c t i c e  t r i a l s  in v o lv ­

in g  s e t s  o f  p i c t u r e s  c o n ta in in g  v a r i a t i o n s  o f  p i c t u r e  

c r i t e r i a l  e le m e n ts  o t h e r  th a n  th o s e  i n  t h e  t e s t  m a t e r i a l  

( e . g . ,  a c t i o n / v e r b ,  a c t i o n / v e r b — r e c i p i e n t  o f  th e  l o c a t i o n /  

o b j e c t  o f  t h e  p r e p o s i t i o n ,  a c t i o n / v e r b — r e c i p i e n t  o f  th e  

l o c a t i o n / o b j e c t  o f  t h e  p r e p o s i t i o n — a t t r i b u t e / m o d i f i e r  

on th e  o b j e c t  o f  t h e  p r e p o s i t i o n ) . The p r a c t i c e  t r i a l s  

a s s u re d  t h e  t e s t e r  t h a t  t h e  c h i l d  u n d e rs to o d  th e  n a tu r e  

o f  th e  t a s k  and thereby re d u c e d  th e  e f f e c t s  o f  "warming up" 

t o  th e  t a s k .
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E x p e r im e n ta l  group I

T his group  o f  s u b j e c t s  r e c e iv e d  d i r e c t i v e  feed b ack  

from th e  l i s t e n e r *  T h a t i s ,  i f  t h e  c h i l d ' s  message t o  

th e  l i s t e n e r  a b o u t  t h e  t a r g e t  p i c t u r e  d id  n o t  e n a b le  t h e  

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

p o in te d  t o  t h e  p i c t u r e  d e s c r ib e d  by t h e  c h i ld *  The p i c t u r e  

c h o ic e  made by th e  l i s t e n e r  was d e te rm in e d  by th o s e  c r i t ­

e r i a l  e le m e n ts  in c lu d e d  Cor e x c lu d e d )  w i th in  t h e  c h i l d ' s  

m essage . For exam ple , i f  t h e  p i c t u r e  s e t  was boy r i d e s  

b ik e  ( t a r g e t  p i c t u r e ) , g i r l  r i d e s  b i k e ,  boy r i d e s  s c o o t e r , 

g i r l  r i d e s  s c o o t e r , and t h e  c h i l d ' s  m essage had  b e e n ,

" I  s e e  a  boy" th e n  th e  l i s t e n e r  would have chosen  th e  

t h i r d  p i c t u r e ,  Bov r i d e s  s c o o t e r .  The s u b j e c t  was g iv e n  

one o p p o r tu n i ty  t o  re c o d e  h i s  m essage a f t e r  he r e c e iv e d  

t h e  fe e d b a c k .

E x p e r im e n ta l  group  I I

T h is  group o f  s u b j e c t s  r e c e iv e d  n o n d i r e c t i v e  f e e d ­

back from  th e  l i s t e n e r .  T h a t i s ,  i f  t h e  c h i l d ' s  message 

t o  th e  l i s t e n e r  ab o u t t h e  t a r g e t  p i c t u r e  d id  n o t  e n a b le  

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

tu r n e d  t o  th e  s u b j e c t  and s t a t e d ,  " I  d o n ' t  know which 

p i c t u r e  you mean." The s u b j e c t  was g iv e n  one o p p o r tu n i ty  

to  re c o d e  h i s  m essage .

A d u lt  group

T his  g roup  s e rv e d  p r im a r i l y  as  a  c o n t r o l .  They were
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g iv en  th e  same i n s t r u c t i o n s  as t h e  c h i l d r e n  and viewed 

t h e  same s e t s  o f  p i c t u r e s .  They to o  were s p l i t  i n t o  two 

g ro u p s : Group I  r e c e iv e d  d i r e c t i v e  feed b ack  and Group I I  

r e c e iv e d  n o n d i r e c t iv e  fe e d b a c k .

S c o r in g

Responses from t h e  s u b j e c t s  were t r a n s c r i b e d  and 

s c o re d  as c o r r e c t  o r  i n c o r r e c t .  A c o r r e c t  r e s p o n s e  was 

one i n  which th e  message would e n a b le  a  n a iv e  l i s t e n e r  

t o  s e l e c t  th e  t a r g e t  p i c t u r e  from among th e  s e t  o f  f o u r  

p i c t u r e s .  Responses were t a l l i e d  as c o r r e c t  o r  i n c o r r e c t ,  

f i r s t  t r i a l ,  and i f  i n c o r r e c t  on th e  f i r s t  t r i a l ,  c o r r e c t  

o r  i n c o r r e c t  on th e  second  t r i a l ,  f o r  t h e  f i r s t  25 s t i ­

m u li and th e n  t h e  second  25 s t i m u l i .  A t r i a l  was a  mes­

sag e  c o d in g ,  and i t  was t h e r e f o r e  p o s s i b le  t o  have two 

t r i a l s  p e r  s e t  o f  p i c t u r e s  i f  th e  f i r s t  t r i a l  d id  n o t  en ­

a b le  th e  l i s t e n e r  t o  s e l e c t  t h e  t a r g e t  p i c t u r e .

The n a tu r e  o f  t h e  coded m essage was a n a ly z e d  a c c o rd ­

in g  t o :

1 . which c r i t e r i a l  e le m e n ts  were coded
2. th e  t o t a l  number o f  words i n  t h e  m essage
3. th e  number o f  e x t ra n e o u s  e lem e n ts  i n  t h e  message 

Can e x t ra n e o u s  e lem e n t was d e f in e d  as  a  p ie c e  o f  
in fo rm a t io n  which was n o t  e s s e n t i a l  f o r  t h e  cod­
in g  o f  a nonambiguous message and w hich most 
a d u l t  s u b j e c t s  d id  n o t  in c lu d e  i n  t h e i r  message 
fo rm a tio n  ( s e e  Appendix D)

if. th e  g e n e ra l  s y n t a c t i c  s t r u c t u r e  o f  t h e  m essag e .
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I f  th e  s u b j e c t  d id  n o t  fo rm u la te  a nonambiguous 

m essage on h i s  f i r s t  t r i a l  f o r  a  p a r t i c u l a r  s e t  o f  p i c ­

t u r e s  , th e n  h i s  second  t r i a l  was s c o re d  c o r r e c t  o r  i n ­

c o r r e c t .  I n  a d d i t i o n ,  t h e  n a t u r e  o f  t h e  message was 

a n a ly z e d .  T his  second  t r i a l  m essage was su rv e y e d  t o  

d e te rm in e  th e  c o r r e c t i o n  s t r a t e g y  u t i l i z e d  by th e  s u b j e c t .  

A w inn ing  s t r a t e g y  ( i . e . ,  one t h a t  a l lo w e d  f o r  th e  formu­

l a t i o n  o f  a nonambiguous m essage) may have been  any o f  th e  

fo l lo w in g  ty p e s :

1 . re c o d e —-the s u b j e c t  r e p e a te d  t h e  e n t i r e  m essage 
i n c lu d in g  th o s e  n e c e s s a r y  c r i t e r i a l  e lem e n ts  
t h a t  were p r o p e r ly  coded on t h e  f i r s t  t r i a l ,  
a lo n g  w ith  any a d d i t i o n a l  n e c e s s a ry  c r i t e r i a l  
e lem en ts  t h a t  h ad  been  p r e v io u s ly  o m it te d  o r  
d i s t o r t e d .

2. p a r t i a l  re c o d e— t h e  s u b j e c t  r e p e a te d  o n ly  one 
o f  t h e  two n e c e s s a r y  e lem e n ts  t h a t  had  a l r e a d y  
been c o r r e c t l y  s t a t e d  i n  t r i a l  I , a lo n g  w i th  
any c r i t e r i a l  e le m e n ts  t h a t  h ad  been o m it te d  
o r  d i s t o r t e d  p r e v io u s l y .

3. i s o l a t i o n — t h e  s u b j e c t  s t a t e d  o n ly  t h e  e le m e n t( s )  
t h a t  had been  o m i t te d  o r  d i s t o r t e d  p r e v io u s l y .

A lo s i n g  s t r a t e g y  ( i . e . ,  one i n  w hich th e  s u b j e c t ' s  

r e sp o n se  on t r i a l  I I  d id  n o t  s e r v e  t o  i s o l a t e  th e  t a r g e t  

p i c t u r e  from among th e  s e t  o f  fo u r )  may have been  any o f  

th e  fo l lo w in g  t y p e s :

1 . p a r t i a l  i s o l a t i o n — o n ly  one o r  two o f  th e  n e c e s ­
s a ry  e lem e n ts  w ere s u c c e s s f u l l y  s t a t e d
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2 . e x t ra n e o u s —rthe s u b j e c t  gave a d d i t i o n a l  
in f o rm a t io n  i n  h i s  m essage t h a t  d id  n o t  
s e rv e  t o  a i d  t h e  l i s t e n e r  i n  h i s  p i c t u r e  
s e l e c t i o n .

3. r e p e t i t i o u s — th e  s u b j e c t  r e p e a te d  e x a c t l y  what 
he had  s a i d  on t r i a l  I ,  p o s s i b ly  w i th  p ro s o d ic  
c h a n g e .

*♦. u n s p e c i f i e d — th e  s u b j e c t  n o te d  th e  e le m e n ts  t h a t  
were needed  by t h e  l i s t e n e r  b u t  s t a t e d  them 
am biguously  ( e . g . ,  t h a t  one i s  r e d  and t h a t  one 
i s  b l u e ) ( s e e  Appendix E ) .

T ab le  1 p r e s e n t s  a g lo s s a r y  o f  a l l  m easurem ents 

c o l l e c t e d  on each  s u b j e c t  i n  a d d i t i o n  t o  th e  s c o r in g  

system  used  on each v a r i a b l e .



Table 1: A glossary of the measurements collected on each subject

Age
C o g n it iv e  l e v e l :

c o n s e rv a t io n
number
two d im en s io n a l space 
s u b s ta n c e

d e c e n te r in g
demo .....................................................
t e s t  .....................................................

P r e t r a i n i n g  t a s k : 
a c t o r / s u b j e c t
r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  
l o c a t i o n / p r e p o s i t i o n  
a t t r i b u t e / m o d i f i e r  on th e  o b je c t  
a t t r i b u t e / m o d i f i e r  on th e  s u b je c t

S co r in g

wrong re sp o n se  = 1
r i g h t  r e s p o n s e ,  no e x p la n a t io n  = 2
r i g h t  r e s p o n s e ,  e x p la n a t io n  = 3

(max. = 9 )

# c o r r e c t  o u t o f  4 p o s s ib le  t r i a l s
# c o r r e c t  o u t o f  6 p o s s ib le  t r i a l s

(max. = 10)

i n c o r r e c t  on bo th  t r i a l s  = 1
c o r r e c t  on one t r i a l  = 2
c o r r e c t  on b o th  t r i a l s  = 3

(max. = 15)

E xperim en ta l t a s k  r e s p o n s e s ; 
o v e r a l l  e r r o r  assessm en t

sumcor ..............................................................  t o t a l  # c o r r e c t  (max. = 5 0 )
f i r s t   ..................... .. w e igh ted  s c o r in g  o f  # c o r r e c t

on f i r s t  h a l f  (max. = 5 0 )
second ..............................................................  w e igh ted  s c o r in g  o f  # c o r r e c t  on

second h a l f  (max. = 5 0 )
c o r  1 ..............................................................  # o f  item s c o r r e c t  on f i r s t  t r i a l

f i r s t  h a l f  (max. = 2 5 )
c o r  2 ..............................................................  # o f  item s c o r r e c t  on f i r s t  t r i a l

second h a l f  (max. = 25)
win ............................................................ .. # o f  w inning  s t r a t e g i e s  used  (max. = 50)
lo s e  ....................... ............................. # o f  lo s in g  s t r a t e g i e s  used  (max, = 50)
improvement r a t e  .......................................  second- f i r s t  (max. = 50)



Table 1 (C o n t.)
e r r o r  a ssessm en t r e l a t i n g  t o  th e  
number o f  c r i t e r i a l  e lem ents

elem 1.................... .......................................  # o f  e r r b r s  i n  1 e lem ent item s
(max. = 10)

elem 2............................................................  / / o f  e r r o r s  i n  2 e lem ent item s
(max. = 20)

elem 3.................... .......................................  # o f  e r r o r s  i n  3 e lem ent item s
(max. = 20)

average  word 1 ......................................  average  # o f  words f o r  1 e lem ent i t e m s ,  f i r s t
t r i a l

average  word 2 ......................................  average  # o f  words f o r  2 e lem en t i t e m s , f i r s t
] t r i a l

average  word 3 ............. ........................  av e rag e  # o f  words f o r  3 e lem ent i t e m s , f i r s t
t r i a l

e r r o r  a ssessm en t r e l a t i n g  t o  s e m a n tic /  
s y n t a c t i c  n a tu r e  o f  e lem ents  

sem 1 ( a c t o r / s u b j e c t )  
sem 2 ( r e c i p i e n t  o f  th e  a c t io n /o b je c t )  
sem 3 ( l o c a t i o n / p r e p o s i t i o n )  
sem H ( a t t r i b u t e / m o d i f i e r  on th e

o b je c t )
sem 5 ( a t t r i b u t e / m o d i f i e r  on th e

s u b je c t )
sem 6 ( a c t o r / s u b j e c t )
sem 7 ( r e c i p i e n t  o f  th e  a c t i o n / o b je c t )  j# e r r o r s  on each  ty p e  o f  s e m a n t i c / s y n ta c t i c  
sem 8 ( l o c a t i o n / p r e p o s i t i o n )  ie lem e n t which rem ains i n c o r r e c t  on t r i a l  I I
sem 9 ( a t t r i b u t e / m o d i f i e r  on th e  (max. = 22)

o b je c t )
sem 10 ( a t t r i b u t e / m o d i f i e r  on th e

s u b je c t )

# e r r o r s  on each  ty p e  o f  s e m a n t i c / s y n ta c t i c  
e lem ent which g e ts  c o r r e c t e d  on T r i a l  I I

(max. = 22)



T able  1 (C o n t.)
one 1 ( a c t o r / s u b j e c t )
one 2 ( r e c i p i e n t  o f  th e  a c t i o n / o b j e c t )
one 3 ( l o c a t i o n / p r e p o s i t i o n )
one 4 ( a t t r i b u t e / m o d i f i e r  on th e  o b je c t )
one S ( a t t r i b u t e / m o d i f i e r  on th e  s u b je c t )
two 1 C a c to r / s u b je c t )
two 2 ( r e c i p i e n t  o f  th e  a c t i o n / o b j e c t )  
two 3 ( l o c a t i o n / p r e p o s i t i o n )  
two 4 ( a t t r i b u t e / m o d i f i e r  on th e  o b je c t )  
two 5 ( a t t r i b u t e / m o d i f i e r  on t h e . s u b j e c t )
t h r e e  1 ( a c t o r / s u b j e c t )
t h r e e  2 ( r e c i p i e n t  o f  th e  a c t i o n / o b j e c t )
t h r e e  3 ( l o c a t i o n / p r e p o s i t i o n )
t h r e e  4 ( a t t r i b u t e / m o d i f i e r  on th e  o b je c t )
t h r e e  5 ( a t t r i b u t e / m o d i f i e r  on th e  s u b je c t )
c o r r e c t i o n  r a t e  on a c t o r / s u b j e c t  . . . . . . . . . .
c o r r e c t i o n  r a t e  on r e c i p i e n t  o f  th e

a c t i o n / o b j e c t  . . .  
c o r r e c t i o n  r a t e  on l o c a t i o n / p r e p o s i t i o n  
c o r r e c t i o n  r a t e  on a t t r i b u t e / m o d i f i e r

on th e  o b je c t  . .  
c o r r e c t io n  r a t e  on a t t r i b u t e / m o d i f i e r

on th e  s u b j e c t  .

# o f  e r r o r s  on each ty p e  o f  s e m a n t ic /  
s y n t a c t i c  e lem ent i n  one e lem ent t e s t  
i tem s (max. = 4 )

# o f  e r r o r s  on each  ty p e  o f  s e m a n t ic /  
s y n t a c t i c  e lem ent i n  two e lem ent t e s t  
i te m s  (max. = 1 6 )

# o f  e r r o r s  on each ty p e  o f  s e m a n t ic /  
s y n t a c t i c  e lem ent i n  t h r e e  e lem ent t e s t  
item s (max. = 2 4 )

100X sem l / ( l + s e m l  + sem 6)

. 100X sem 2/(l+sem 2 + sem 7)
, 100X sem 3/(l+sem 3 + sem 8)

• 100X sem 4/(l+sem 4 + sem 9)

. 100X sem 5 /(l+ sem 5 + sem 10)
(max. = 1)



C h a p te r  IV 

R e s u l t s

T h is  c h a p te r  r e p o r t s  t h e  r e s u l t s  o f  th e  s t a t i s t i c a l  

a n a l y s i s .  The d a t a  r e l a t i n g  t o  each  o f  t h e  o r i g i n a l  hypo­

th e s e s  were s u b j e c t e d  t o  s t a t i s t i c a l  m a n ip u la t io n s  t o  

d e te rm in e  t h e  s i g n i f i c a n c e  o f  t h e  r e s u l t s  o b ta in e d .  For 

t h e  co n v en ien ce  o f  t r e a t i n g  th e  r e s u l t s ,  th e  h y p o th e se s  

w i l l  be examined i n  t h e  fo l lo w in g  o r d e r :

1 . t h e  h y p o th e se s  r e l a t i n g  t o  t h e  e f f e c t s  o f
feedback

a .  t h e  o l d e s t  s u b j e c t s  Cin age and i n  cog­
n i t i v e  l e v e l )  w i l l  b e n e f i t  from b o th  ty p e s  o f  feed b ack  
o f f e r e d  by th e  l i s t e n e r

b .  th e  i n t e r m e d ia t e  s u b j e c t s  Cin age and i n  
c o g n i t i v e  l e v e l )  w i l l  b e n e f i t  p r im a r i l y  from th e  d i r e c t ­
i v e  feed b ack  o f f e r e d  by t h e  l i s t e n e r

c .  t h e  y o u n g e s t  s u b j e c t s  ( i n  age and i n  cog­
n i t i v e  l e v e l )  w i l l  n o t  b e n e f i t  from e i t h e r  ty p e  o f  
feedback  o f f e r e d  by t h e  l i s t e n e r

2. th e  h y p o th e s i s  r e l a t i n g  t o  ag e :

th e  a b i l i t y  t o  code nonambiguous m essage 
s t r u c t u r e s  w i l l  im prove w ith  age

3. th e  h y p o th e s i s  r e l a t i n g  t o  c o g n i t i v e  l e v e l :

th e  a b i l i t y  t o  code a nonambiguous m essage w i l l  
c o r r e l a t e  h ig h ly  w ith  c o g n i t iv e  l e v e l

63
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4 . t h e  h y p o th e s i s  r e l a t i n g  t o  th e  amount o f  
in fo rm a t io n  t o  be coded:

an i n c r e a s e  i n  th e  number o f  e lem e n ts  t o  be 
coded i n  th e  p i c t u r e  s e t s  w i l l  p roduce  a d e c re a s e  i n  t h e  
s u b j e c t s '  a b i l i t i e s  t o  code a nonambiguous m essage.

5. th e  h y p o th e s i s  r e l a t i n g  t o  v a r i a t i o n s  i n  th e  
c h i l d ' s  a b i l i t y  t o  code nonambiguous m essages 
t o  d i f f e r e n c e s  i n  t h e  k in d  o f  u n d e r ly in g  
s e m a n t i c / s y n t a c t i c  components o f  th e  m essage:

th e  s u b j e c t  w i l l  make few er  e r r o r s  on a c t o r /  
s u b j e c t  and  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t  s e m a n t ic /  
s y n t a c t i c  components a s  compared t o  l o c a t i o n / p r e p o s i t i o n , 
a t t r i b u t e / m o d i f i e r  on th e  o b j e c t ,  and a t t r i b u t e / m o d i f i e r  
on th e  s u b j e c t  s e m a n t i c / s y n t a c t i c  com ponents.

6 . t h e  h y p o th e se s  r e l a t i n g  t o  s t y l i s t i c  v a r i a t i o n s  
i n  m essage fo rm a t io n :

a .  an  i n c r e a s e  i n  t h e  number o f  a l t e r n a t i v e s  
a  s u b j e c t  s u c c e s s f u l l y  codes w i l l  be accom panied by a  
te n d en cy  t o  u se  compact s y n t a c t i c  s t r u c t u r e s  a n d ,  h e n c e ,  
a  minimum o f  w ords .

b .  an  i n c r e a s e  i n  th e  l e v e l  o f  d i f f i c u l t y  o f  
th e  s e m a n t i c / s y n t a c t i c  components w i l l  e l i c i t  an i n c r e a s e  
i n  t h e  number o f  words a n d /o r  e x t ra n e o u s  e le m e n ts  i n  t h e  
m essage s t r u c t u r e .

E f f e c t s  o f  Feedback on Message R e fo rm u la t io n

The f i r s t  a n a l y s i s  was t o  i d e n t i f y  an e f f e c t  t h a t  

c o u ld  be a t t r i b u t e d  t o  t h e  ty p e  o f  feed b ack  r e c e iv e d  

from th e  l i s t e n e r .  To do s o ,  each  age group  (N=12) was 

d iv id e d  i n t o  g roups  o f  s i x :  th o s e  who had  r e c e iv e d  

d i r e c t i v e  feed b ack  c o n t r a s t e d  w i th  th o s e  who had  r e c e iv e d
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n o n d i r e c t i v e  f e e d b a c k .  G e n e r a l ly ,  t h e  r e s u l t s  o f  a 

s e r i e s  o f  t - t e s t s  on t h e  d a t a  s u p p o r te d  a l l  h y p o th e se s  

p e r t a i n i n g  t o  t h e  i n f lu e n c e  o f  feed b a ck  on message cod­

in g .  However, t h e  d a t a  d id  n o t  upho ld  t h e s e  h y p o th e se s  

as s t r o n g l y  as  had  been  p r e d i c t e d .  The mean s c o r e s  and 

s i g n i f i c a n c e  l e v e l s  f o r  b o th  feed b a ck  g roups f o r  a l l  age 

groups can  be se e n  i n  T ab le  2 .

N in e -y e a r - o ld s  and a d u l t s

For t h e  most p a r t ,  i t  was o b se rv e d  t h a t  t h e  n in e -  

y e a r - o l d  and a d u l t  s u b j e c t s  made so  few e r r o r s  t h a t  th e  

e f f e c t s  o f  th e  feedback  c o u ld  n o t  be n o te d .  When an e r r o r  

was made, e i t h e r  feed b ack  was e f f e c t i v e  i n  a i d in g  c o r r e c ­

t i o n .  There  were no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  

found betw een  mean s c o re s  b a se d  upon a  d i r e c t i v e / n o n ­

d i r e c t i v e  feedback  d i s t i n c t i o n .  T h is  f in d in g  s u p p o r ts  

h y p o th e s i s  l a  ( s e e  T ab le  2 ) .

S e v e n -y e a r -o ld s

The s e v e n - y e a r - o ld  group  was t h e  on ly  group  t o  

d e m o n s tra te  any p o s i t i v e  e f f e c t  due t o  d i r e c t i v e  f e e d -  

b ac k . The s e v e n - y e a r - o ld s  i n  t h e  n o n d i r e c t i v e  feedback  

group used  s i g n i f i c a n t l y  more l o s i n g  s t r a t e g i e s  th a n  d id  

t h e  s e v e n - y e a r - o ld s  i n  t h e  d i r e c t i v e  feedback  group  ( s e e  

T ab le  2 ) .  T his  f in d in g  shows t h a t  t h e  c h i l d r e n  r e c e i v i n g  

d i r e c t i v e  feed b ack  were a b le  t o  u t i l i z e  t h a t  feedback  t o  

gu ide  them i n  a c c u r a te  r e f o r m u l a t io n  o f  t h e i r  o r i g i n a l



Table 2: Assessment of feedback conditions

Age 5- y e a r - o ld s

<1)>
•H

7 -y e a r -■olds

<u>
•rl

9- y e a r - o ld s

a>>
•H

a d u l t s
4)>

•rl
Feedback «  p  > O

Q>> P
O

a>> Po 0)> P
O

ty p e •H <0 
P fc

•rl
P 2

•rl
p

at
(4

•rl
P

0J
(4

O *H O •rl O •rl o •rl
0> XJ 0» X) 0) •o <0 •o
U C C (4 e C

•H O •rl o ■rl 0 •rl O
o is a 25 a P IS

U

V a r ia b l e s ;

6 6 6 6 6 6 6 6

sumcor 22.00 22.30 44.50 43.00 50.00 48.83 50.00 49.67
f i r s t 20.67 18.83 39.83 38.00 47.17 44.67 49.17 47.50
second 17.17  21.67 41.67 39.33 47.67 46.50 49.67 49.50
c o r  1 9 .17  8.67 17.67 16.67 22.17 20.67 24.17 22.67
c o r  2 6 .67  9.50 19.33 17.67 22.67 21.67 24.50 24.83
win 35.10 27.90 83.60 68.88 100.00 95.60 83.33 69.44
lo se
improvement

77.31 76.26 16.40 i 44.95 0.0 6 .94 0.0 13.89

r a t e -3 .50  i  2 .83 1 .83 1.30 .50 1.83 .33 2.17

S ig n i f i c a n c e  o f  d i f f e r e n c e s  betw een a d ja c e n t  feedback  groups w i th in  mean 
s c o re s  o f  age g roups;

i  p < .05
i i  p < .01

i i i  p < .001
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m essage . I n  a d d i t i o n , t h e  mean s c o re s  o f  t h e  two se v e n -  

y e a r - o l d  g roups showed a  c o n s i s t e n t  t r e n d  f o r  th e  d i r e c t ­

i v e  feed b ack  group  t o  p ro d u ce  few er e r r o r s  th a n  d id  th e  

n o n d i r e c t i v e  feed b ack  g ro u p . Thus b o th  th e  t r e n d  and th e  

s i g n i f i c a n t  f in d in g  le n d  s u p p o r t  t o  h y p o th e s i s  l b .

F iv e - y e a r - o ld s

Over a l l ,  t h e  d a t a  from th e  f i v e - y e a r - o l d s  i n d i c a t e  

t h a t  th e y  d id  n o t  b e n e f i t  from e i t h e r  ty p e  o f  feed b ack  

c o n d i t i o n .  The mean s c o re s  from  t h e  two feed b ack  groups 

showed a  l a c k  o f  t r e n d s  w i th in  t h e  e r r o r  p a t t e r n s ,  i . e . ,  

a t  t im e s  t h e  d i r e c t i v e  feed b a ck  group perfo rm ed  b e t t e r  

th a n  t h e  n o n d i r e c t i v e  group and a t  t im e s  th e  r e v e r s e  

o c c u r r e d .  A s i g n i f i c a n t  i n t e r n a l  group f in d in g  a p p e a re d  

b u t  t h e  d i r e c t i o n  o f  t h e  d i s t i n c t i o n  was c o u n t e r i n t u i t i v e :  

t h e  n o n d i r e c t i v e  feed b a ck  g roup  perfo rm ed  b e t t e r  on t h e  

second  h a l f  o f  t h e  s t i m u l i  th a n  d id  t h e  d i r e c t i v e  f e e d ­

back  group ( s e e  T ab le  2: Improvement r a t e  v a r i a b l e ) .

These r e s u l t s ,  ta k e n  a lo n g  w i th  b e h a v io r a l  o b s e rv a t io n s  

Cto be r e p o r t e d  i n  C h a p te r  V ), s u p p o r t  h y p o th e s i s  l c .

For a l l  su b se q u e n t  a n a l y s e s ,  th e  d i s t i n c t i o n  be­

tw een d i r e c t i v e  and  n o n d i r e c t i v e  feed b a ck  ty p e s  was c o l ­

la p s e d  and each age  group was viewed as  a  whole (N=12).

R e f e r e n t i a l  Communication A b i l i t y  as  a 

F u n c t io n  o f  Age and Task

In  t h i s  a n a l y s i s ,  t h e  age g roups w ere  c o n t r a s t e d



t o  examine th e  e f f e c t s  o f  age  on th e  a b i l i t y  t o  code a 

nonambiguous m essage . A s e r i e s  o f  t - t e s t s  on a l l  v a r i ­

a b l e s  were perfo rm ed  c o n t r a s t i n g  f i v e - y e a r - o l d s  w ith  

s e v e n - y e a r - o ld s  , n i n e - y e a r - o l d s , and a d u l t s ; s e v e n - y e a r -  

o ld s  w i th  n i n e - y e a r - o ld s  and a d u l t s ; and n i n e - y e a r - o l d s  

w i th  a d u l t s .  Over a l l ,  a  v e ry  s t r o n g  e f f e c t  o f  age was 

o b s e rv e d ,  as  can be n o te d  i n  T ab le s  3 and 4 .  T ab le  3 p re ­

s e n t s  th e  mean s c o re s  a c r o s s  a l l  age g roups  on v a r i a b l e s  

t h a t  a l lo w  f o r  o v e r a l l  e r r o r  a s s e s s m e n t ,  w h i le  T ab le  4̂ 

p r e s e n t s  th e  mean s c o re s  a c ro s s  a l l  age g roups on v a r i ­

a b le s  p e r t a i n i n g  to  amount and k in d  o f  in f o r m a t io n  t o  

be coded .

F iv e - y e a r - o ld s

The s t r o n g  e f f e c t  o f  age on e x p e r im e n ta l  t a s k  p e r ­

formance can c l e a r l y  be se e n  when c o n t r a s t i n g  t h e  mean 

s c o re s  o f  th e  f i v e - y e a r - o l d s  w i th  th o s e  o f  th e  s e v e n - y e a r -  

o l d s .  The f i v e - y e a r - o l d s  made s i g n i f i c a n t l y  more e r r o r s  

o v e r  a l l  th a n  d id  th e  s e v e n - y e a r - o ld s  ( s e e  T ab le  3 ) .

More s p e c i f i c a l l y ,  F ig u re  1 shows t h a t  f o r  ev e ry  two and 

t h r e e  e lem en t co m p ar iso n , t h e  f i v e - y e a r - o l d s  made more 

e r r o r s  th a n  t h e  s e v e n - y e a r - o l d s ,  s i g n i f i c a n t  a t  l e a s t  a t  

th e  .01  l e v e l .  T h is  l e v e l  o f  s i g n i f i c a n t  d i f f e r e n c e  i s  

a l s o  t r u e  f o r  one e le m e n t i te m s  e x c e p t  f o r  i n s i g n i f i c a n t  

d i f f e r e n c e s  on th e  s e m a n t i c / s y n t a c t i c  components o f  

a t t r i b u t e / m o d i f i e r  on th e  o b j e c t  and a t t r i b u t e / m o d i f i e r



F ig u re  1 . — The mean number o f  e r r o r s  on s e m a n t ic /  
s y n t a c t i c  components f o r  each  age group 
i n  o ne , tw o , and t h r e e  e lem en t t e s t  
s t i m u l i .

The o r d i n a t e  f o r  one e lem en t e r r o r s  h as  
been  m a g n if ie d  t o  p e rm i t  p l o t t i n g  o f  f r a c t i o n a l  
q u a n t i t i e s .
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Table 3: Performance summaries for the 4 age groups
on overall error assessment variables

Age 5 -y e a r -o ld s 7 -y e a r -o ld s 9 - y e a r -o ld s a d u l t s
N 12 12 12 12

mean sc o re s mean s c o re s mean s c o re s mean s c o re s

sumcor 22.17 i i i 43.75 i 49.42 49.8  3
f i r s t 19.75 « ■ *i n 38.92 •l 45.92 i 48.30
second 19.42 • • •i n 40.50

COo.C
" i i 49.58

c o r  1 8.92 « « •i n 17.17 i 21.42 i 23.42
c o r  2 8.08 • • ■i n 18.50 22.17 i i 24.67
win 31.50 # * *i n 76.24 • •

n 9 7.80 76.39
lo s e 76.79 • • •i n 30.68 * •i i 3.47 6 .94
improvement r a t e - .3 3 1.58 1.17 1.25

S ig n i f i c a n c e  o f  d i f f e r e n c e s  between a d j a c e n t  age groups: i  p < .05 i i p  < ,01 
i i i  p < .001.



Table 4: Performance summaries for the 4 age groups on. variables
pertaining to amount and kind of information to be coded

Age 5 -y e a r - o ld s 7?-year-olds 9 - y e a r -o ld s a d u l t :
N 12 12 12 12

mean sc o re s mean sc o re s mean sc o re s mean sco]
sem 1 sub j ) 1.75 •

X .50 .08 .42
2 o b j) 1.42 1.67 *

X .17 0 . 0
3 prep ) 2.75 2.00 2 .00 i i .33
4 mo) 3.25 3.42 1 .75 i i .17
S ms) 3.42 3.58 2.70 i .83
6 s u b j ) 5.08 i i .25 0 .0 0 . 0
7 o b j) 6.75 i i .67 0 .0 0 . 0
8 prep) 9.42 » •  •i n 1.92 . 33 .08
9 mo) 10.25 •  •

X I 1.50 .08 .08
10 ms) 13.83 i i i 3.25 •

X .17 0 .0
one 1 su b j) 1.33 i .08 0 .0 0 . 0

2 o b j) .83 .17 0 . 0 0 . 0
3 prep ) 1.17 * •

XX 0 . 0 0 . 0 0 .0
4 mo) 1.90 i i i .08 0 .0 0 .0
5 ms) 1.25 .50 0 .0 0 .0

two 1 su b j) 3.58 •  *
XX 0 . 0 .08 0 .0

2 o b j) 5.00 ■
XX .92 i 0 . 0 0 .0

3 prep) 6.30 « •
X X 1.30 .50 •

X 0 .0
4 mo) 7.83 «

XX 1.67 .50 i i 0 . 0
5 ms) 11.58 ■ •

X X X 3.00 .75 .33
t h r e e  1 s u b j ) 7.00 •  «

XX .75 i 0 .0 .42
2 obj ) 9.17 i i i 1 .83 i .17 0 . 0
3 prep) 14.08 * •  •  

X X X 4.50 2.08 •
X .50

4 mo) 14.33 •  «
X X X 4.67 i 1.42 .33

5 ms) 16.58 i i i 6.50 •
X 2.33 i i .50



Table 4 (Cont.)

Age

c o r r e c t i o n  r a t e  on 
( s u b j )
(o b j)
(p rep )
(mo)
(ms)

elem

5 -y e a r -o ld s
12

mean sc o re s

7 -y e a r -o ld s
12

mean s c o re s

9 -y e a r - o ld s
12

mean sc o re s

$ d u l t s
12

mean s c o re s

47.61 » « ii l l 89.58 100 .00 100 .00
33.14 * * «i l l 90 .28 100 .00 100 .00
35.56 « •11 73.09 89.78 95.83
36.05 • •  »i l l 84.49 *l 98.80 97.22
24.24 * * *111 71.02 i i 97.42 100.00

6.50 •  •  *i l l .83 0 . 0 0 .0
34.33 •  • •i l l 6 .92 1.83 «1 .33
61.17 4 t  » 111 18.25 i 6.00 •  *11 1.75

S ig n i f ic a n c e  o f  d i f f e r e n c e s  between a d ja c e n t  age g roups: i p /  .05 
i i  p < . 0 1  i i i  p ^  . 0 0 1 .
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on th e  s u b j e c t .  I n  a d d i t i o n ,  though  t h e r e  w ere  no con­

s i s t e n t  s i g n i f i c a n t  d i f f e r e n c e s  f o r  f i v e - y e a r - o l d s  v s .  

s e v e n - y e a r - o ld s  on e r r o r s  t h a t  were made on T r i a l  I ,  b u t  

c o r r e c t e d  on T r i a l  I I  ( s e e  T ab le  4 ,  n o te :  se m l-sem 5 ) , 

t h e r e  were 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  e r r o r s  

t h a t  rem ained  i n c o r r e c t  a f t e r  T r i a l  I I  ( s e e  T ab le  4 ,  n o te :  

sem6- s e m l0 , c o r r e c t i o n  r a t e  o f  s u b j e c t — c o r r e c t i o n  r a t e  o f  

a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t ) .  T h e r e f o r e ,  i t  c o u ld  

be s t a t e d  t h a t  a m ajo r  d i f f e r e n c e  betw een  t h e s e  two 

groups l i e s  n o t  o n ly  i n  t h e  number o f  e r r o r s  t h a t  th e y  

make b u t  i n  t h e i r  a b i l i t i e s  t o  s e l f  c o r r e c t  as  w e l l .

T h is  c o n c lu s io n  i s  . f u r t h e r  s u p p o r te d  by th e  s i g n i ­

f i c a n t  d i f f e r e n c e s  found betw een  t h e  g ro u p s 1 u se s  o f  w in 

and lo s e  s t r a t e g i e s  and t h e i r  a b i l i t i e s  t o  use  feedback  

( s e e  T ab le  3 ) .  The f i v e - y e a r - o l d s  u sed  s i g n i f i c a n t l y  more 

lo s i n g  s t r a t e g i e s  th a n  d id  t h e  s e v e n - y e a r - o l d s , and th e  

s e v e n - y e a r - o ld s  used  s i g n i f i c a n t l y  more w in n in g  s t r a t e g i e s  

th a n  d id  t h e  f i v e - y e a r - o l d s .  F u r t h e r ,  th e  f i v e - y e a r - o l d s  

d id  n o t  b e n e f i t  from e i t h e r  feedback  c o n d i t i o n  w h i le  t h e  

s e v e n - y e a r - o ld s  b e n e f i t e d  from d i r e c t i v e  fe e d b a c k .  The 

mean s c o re s  f o r  t h e  improvem ent r a t e  v a r i a b l e  i n d i c a t e s  

la c k  o f  improvement by t h e  f i v e - y e a r - o l d s  w h i le  t h e  se v en -  

y e a r - o ld s  ' mean s c o re  i n d i c a t e s  im provem ent.

The f i v e - y e a r - o l d s '  g e n e ra l  i n a b i l i t y  t o  pe rfo rm  

a c c u r a t e ly  on t h e  e x p e r im e n ta l  t a s k  can  be f u r t h e r  n o te d  

by t h e i r  s i g n i f i c a n t l y  h ig h e r  number o f  e r r o r s  on one 

e lem en t s t i m u l i  when compared w ith  a l l  o t h e r  age groups
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( s e e  T ab le  3 , n o te :  one 1— one 5 ,  e l e m l ;  se e  F ig u re  1 ,  

n o te :  one e lem e n t s t i m u l i ) .

S e v e n -y e a r -o ld s

The e f f e c t  o f  age i s  f u r t h e r  s u p p o r te d  by t h e  d i f ­

f e r e n c e s  i n  perfo rm ance  by t h e  sev en  and n i n e - y e a r - o l d  

g ro u p s .  The s e v e n - y e a r - o ld s  made s i g n i f i c a n t l y  more 

e r r o r s  o v e r  a l l  th a n  d id  t h e  n i n e - y e a r - o l d s  ( s e e  T ab le  3 ) .  

However, i t  m ust be n o te d  t h a t  when th e  f o c i  o f  t h e  e r r o r s  

o f  t h e  s e v e n - y e a r - o ld s  were exam ined , a  p a t t e r n  em erged . 

For l e s s  d i f f i c u l t  i t e m s ,  one and two e lem e n t s t i m u l i ,  

and th e  s e m a n t i c / s y n t a c t i c  components o f  a c t o r / s u b j e c t  

and r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t ,  t h e  s e v e n - y e a r - o ld s  

perfo rm ed  s i m i l a r l y  t o  t h e  n i n e - y e a r - o l d s  ( s e e  T ab le  4 ,  

n o t e :  no s i g n i f i c a n t  d i f f e r e n c e s  w ere found  f o r :  e lem  1 , 

o n e l— o n e S , tw o l ,  two3— tw o 5 , c o r r e c t i o n  r a t e  o f  a c t o r /  

s u b j e c t ,  c o r r e c t i o n  r a t e  o f  r e c i p i e n t  o f  t h e  a c t i o n / o b ­

j e c t ) .  C o n v e rs e ly ,  t h e  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  se v e n  and n i n e - y e a r - o l d s  on t h e  more d i f f i c u l t  i t e m s ,  

t h r e e  e lem e n t s t i m u l i  and th e  s e m a n t i c / s y n t a c t i c  com­

po n en ts  o f  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t ,  a t t r i b u t e /  

m o d i f i e r  on t h e  s u b j e c t  ( s e e  T ab le  4 ,  n o t e :  e lem 3 , semlO, 

c o r r e c t i o n  r a t e  o f  t h e  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t ,  

c o r r e c t i o n  r a t e  on t h e  a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t ,  

t h r e e  1 ,  t h r e e  2 ,  t h r e e  4 ,  t h r e e  5) i n d i c a t e  t h a t  t h e  

s e v e n - y e a r - o l d s '  m essage fo rm a t io n  a b i l i t i e s  te n d e d  t o  

c o l l a p s e  u n d e r  a d v e rs e  c o n d i t i o n s . T h u s , u n l ik e  t h e
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f i v e - y e a r - o l d s ,  t h e  s e v e n - y e a r - o ld s  d id  d e m o n s tra te  a  

b a s i c  u n d e r s ta n d in g  o f  t h e  re q u ir e m e n ts  o f  t h e  e x p e r i ­

m e n ta l  t a s k .

However, though  th e  s e v e n - y e a r - o ld s  were p e r fo rm in g  

s i m i l a r l y  t o  t h e  n i n e - y e a r - o l d s  i n  many i n s t a n c e s , t h e i r  

pe rfo rm ance  was r a r e l y  com parable  t o  a d u l t  l e v e l  ( s e e  

T ab le  4 ) .

N in e -y e a r - o ld s

The s t r o n g  e f f e c t  o f  age d im in is h e s  when th e  

n i n e - y e a r - o ld s  a r e  c o n t r a s t e d  w i th  th e  a d u l t s .  The d a t a  

show a  s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  two groups 

when e r r o r s  on T r i a l  I  a r e  exam ined a lo n e  ( s e e  T ab le s  

3 and 4 ,  n o te :  c o r  1 ,  c o r  2 ,  f i r s t ,  s e c o n d ,  sem 3 , sem 

sem 5 ) .  However, when c o r r e c t e d  i te m s  a r e  in c lu d e d  i n  

o v e r a l l  co m p u ta t io n  o f  number c o r r e c t ,  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  betw een  th e  two groups ( s e e  T a b le s  3 

and 4 , n o t e :  sum cor, sem6— semlO, c o r r e c t i o n  r a t e  on 

a c t o r / s u b j e c t — c o r r e c t i o n  r a t e  on a t t r i b u t e / m o d i f i e r  on 

th e  s u b j e c t ) . As was th e  p a t t e r n  f o r  t h e  s e v e n - y e a r - o ld s  

v s • th e  n i n e - y e a r - o l d s , t h e  n i n e - y e a r - o l d s  t e n d  t o  c o n t r a s t  

w i th  t h e  a d u l t s  p r i m a r i l y  on t h e  more d i f f i c u l t  i te m s  ( s e e  

T able  4 , n o te :  two 3, two 4 , t h r e e  1 ,  t h r e e  3 , t h r e e  4 ,  

t h r e e  5 ,  elem  2 , e lem  3 ) .

I n  g e n e r a l  t h e  above e v id e n ce  s t r o n g l y  s u p p o r t s  

h y p o th e s i s  2 . V a r i a t io n s  i n  t h e  c h i l d ’s a b i l i t y  t o  formu­

l a t e  a nonambiguous m essage c o r r e l a t e  w i th  a g e .
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R e f e r e n t i a l  Communication A b i l i t y  as a 

F u n c t io n  o f  C o g n i t iv e  L eve l

T h is  a n a l y s i s  e x p lo re d  t h e  r e l a t i o n s h i p  betw een  

th e  c h i l d f s c o g n i t i v e  l e v e l  and h i s  a b i l i t y  t o  pe rfo rm  

on th e  e x p e r im e n ta l  t a s k .  A p o s i t i v e  c o r r e l a t i o n  betw een 

c o n s e r v a t io n  a b i l i t y  and message c o d in g  was o b s e rv e d .  

However, when c o g n i t i v e  l e v e l  was exam ined as a  p r e d i c t i v e  

f a c t o r  f o r  e x p e r im e n ta l  t a s k  p e r fo rm a n c e ,  a p o s i t i v e  con­

c l u s io n  co u ld  n o t  be drawn. An i n i t i a l  s c a n  o f  t h e  d a t a ,  

as  p r e s e n te d  i n  T ab le  5 ,  p roduces  t h i s  n e g a t iv e  s ta te m e n t  

and h i g h l i g h t s  a  number o f  u n ex p ec ted  r e s u l t s .

A lthough f i v e - y e a r - o l d s  d i f f e r e d  s i g n i f i c a n t l y  from 

s e v e n - y e a r - o ld s  on a b i l i t i e s  t o  c o n s e rv e ,  th e y  d id  n o t  

d i f f e r  s i g n i f i c a n t l y  from s e v e n - y e a r - o ld s  on t h e i r  

a b i l i t y  t o  d e c e n te r .  The a b i l i t y  t o  d e c e n te r  canno t 

t h e r e f o r e  be c o n s id e r e d  a p r e d i c t i v e  f a c t o r .  I n  a d d i t i o n ,  

s e v e n - y e a r - o ld s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from n in e -  

y e a r - o ld s  i n  t h e i r  c o n s e r v a t io n  o r  d e c e n te r in g  a b i l i t i e s .  

T h is  o b s e r v a t io n  i n d i c a t e s  t h a t  n e i t h e r  d e c e n te r in g  n o r  

c o n s e r v a t io n  a b i l i t i e s  co u ld  be c o n s id e r e d  t o  be c o n t r o l ­

l i n g  in f lu e n c e s  f o r  a c c u r a te  perfo rm ance on th e  e x p e r i ­

m e n ta l  t a s k .  The la c k  o f  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 d u l t s  and n in e - y e a r - o ld s  on c o n s e r v a t io n  t a s k s  f u r t h e r  

s u p p o r t  t h i s  c o n c lu s io n .

To e x p lo re  f u r t h e r  t h e  r e l a t i o n s h i p  be tw een  th e  

c o g n i t iv e  s k i l l s  ta p p e d  d u r in g  p r e t e s t i n g  and perfo rm ance



Table 5: Comparison of all age groups on cognitive tasks

Age 5 -y e a r -o ld s 7 -y e a r -o ld s 9 - y e a r -o ld s a d u l t s
N 12 12 12 12

c o n s e rv a t io n  o f  number 
c o n s e rv a t io n  o f  2 d im en sio n a l

1 .33  i 2 .17 2.83 3.00

space 1.33  i i i 2.67 3.00 3.00
c o n s e rv a t io n  o f  su b s ta n c e 1 .08  i i i 2 .33 2.83 3.00
d e c e n te r in g  Jemo 2.83 3.33 3.83 4.00
d e c e n te r in g  ty p e  I 1 .33 1.92 2.33  i 3.00
d e c e n te r in g  ty p e  I I .42 i i 1.50 2.17  i i i 3.00

S ig n i f i c a n c e  o f  d i f f e r e n c e s  between a d ja c e n t  age g roups: i  p < .05 i i  p 4. .01 
i i i  p ■(, . 0 0 1 ,
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on th e  e x p e r im e n ta l  t a s k ,  t h e  f i v e - y e a r - o l d s  and th e  

s e v e n - y e a r - o ld s  were reg ro u p ed  tw ic e .  The two age groups 

were c o l l a p s e d  and r e o r d e r e d  a c c o rd in g  t o  c o g n i t i v e  

perfo rm ance  r a t h e r  th a n  a g e .  The f i r s t  r e o r d e r in g  was 

b a se d  on c o n s e r v a t io n  p e rfo rm a n ce : p o o r  c o n s e rv e r s  

( i . e . ,  no ap p e a ran c e  o f  a  s c o re  o f  3 and f o r  th e  most 

p a r t ,  a l l  l ' s  on a l l  t h r e e  c o n s e r v a t io n  t a s k s )  v s .  good 

c o n s e r v e r s  ( i . e . ,  a t  l e a s t  one s c o re  o f  3 ) .  T h is  d i s ­

t r i b u t i o n  r e s u l t e d  i n  two groups o f  12 e a c h :  two se v e n -  

y e a r - o l d s  were p la c e d  w ith  10 f i v e - y e a r - o l d s , and two 

f i v e - y e a r - o l d s  were p la c e d  w ith  10 s e v e n - y e a r - o l d s . The 

second r e o r d e r in g  was b a se d  on d e c e n te r in g  p e rfo rm an ce : 

low d e c e n te r e r s  ( i . e . ,  a  summed s c o re  o f  *+ o r  l e s s )  v s .  

h ig h  d e c e n te r e r s  ( i . e . ,  a  summed s c o re  o f  6 o r  m o re ) .

The r e s u l t i n g  groups had  11 and 13 members r e s p e c t i v e l y :  

t h r e e  s e v e n - y e a r - o ld s  were p la c e d  w i th  e i g h t  f i v e - y e a r -  

o ld s  and fo u r  f i v e - y e a r - o l d s  were p la c e d  w i th  n in e  s e v e n -  

y e a r - o ld s  .

The d a t a  from  t h e s e  new g ro u p in g s  were s u b je c t e d  t o  

a  s e r i e s  o f  t - t e s t s .  The f in d in g s  from  t h i s  a n a l y s i s  

a r e  p r e s e n te d  i n  T ab le  6 . The r e s u l t s  show 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  perfo rm ance  o f  t h e  two d e c e n te r in g  g ro u p s ,  

b u t  do show s i g n i f i c a n t  d i f f e r e n c e s  i n  p e rfo rm an ces  o f  

t h e  two c o n s e r v a t io n  g roups on v a r i a b l e s  t h a t  i n d i c a t e  

o v e r a l l  perfo rm ance  l e v e l s  and im provem ent a b i l i t i e s :  

sum cor, c o r l ,  c o r 2 , f i r s t ,  s e co n d , w in ,  sem6^ - s e m l0 

( s e e  T ab le  6 ) .



Table 6 : Competing c a t e g o r i z a t i o n  o f  th e  24 y ounges t s u b j e c t s  a c c o rd in g  
t o  a g e /c o n s e rv a t io n  a b i l i t y / d e c e n t e r i n g  a b i l i t y

Age C o n se rv a tio n  D ecen te rin g
5 | 7 Good | Bad High I Low

N 12 I 12 12 I 12 11 | 13
mean mean t  va lue mean mean t  va lue mean mean t  v a lu e
sc o re s sc o re s s co res sc o re s s c o re s sc o re s

sumcor 22.17 43.75 5.56*** 38.83 24.08 2.87** 35.23 27.00 1.42
f i r s t 19.75 38.92 5.47*** 33.50 21.67 2.34* 30.62 24.00 1 . 2 1
second 19.42 40.50 4.74*** 36.75 20.17 3.16** 32.92 23.18 1.62
c o r  1 8.92 17.17 4.60**’* 14.83 9.58 2.17* 13.62 10.55 1.18
c o r  2 8.08 18.50 4.38*** 16.58 8.17 2.98** 14.69 9 .64 1.59
improvement

r a t e - .3 3 1.58 .90 3.25 -1 .5 0 2.36* 2.31 .82 1.45
win 31.50 76.24 5.06*** 81.49 36.20 2.79 60.00 60.56 .04
com 6 ( s u b j ) 5.08 .25 3.37** .67 4.67 2.59* 1.85 3.62 1.03

7 (o b j ) 6 .75 .67 3.83** 1.17 6.25 2.92 2.85 4 .73 .93
8 (p rep ) 9 .42 1.92 4.17*** 2.75 8.58 2.83** 4.15 7.45 1 .43
9 (mo) 10.25 1.50 3.96** 2.42 9 .33 2.78* 6 . 37 7.24 1 .41

10 (ms) 13.83 3.25 5.53*** 4.17 12.92 3.81*** 6.08 11.45 1.96
c o r r e c t i o n

r a t e  on
( s u b j ) 47.61 89.50 3.94*** 81.94 55.25 2 . 10* 73.4 62.92 .76
( o b j ) 33.14 90.28 7.73*** 81.25 42.17 3.38** 68.38 53.83 1.04
(p rep ) 33.56 73.09 3.23** 69.48 39.17 2.42* 64.24 42.61 1.62
(mo) 36.05 84.49 4.60*** 77.84 42.70 2.77* 69.64 49.20 1.43
(ms) 24.25 71.02 5.62*** 6 6 . 0 2  * 28.45 3.80*** 55.16 38.74 1.31

S ig n i f i c a n c e  l e v e l s :  
* p <. .05 

** p < . 01
*** p < . 001

00
o
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The above d a ta  s u g g e s t  t h a t  good c o n s e rv e r s  were 

b e t t e r  a b le  to  im prove and t h e r e f o r e  used  more w in n in g  

s t r a t e g i e s ,  had  few er re m a in in g  e r r o r s ,  c o r r e c t e d  more 

e l e m e n ts ,  and d id  b e t t e r  on t h e  second  h a l f  o f  th e  s t i m u l i  

th a n  th e  ’’.poor c o n s e r v e r s . "

The r e s u l t s  from t h e  r e g ro u p in g  o f  t h e  f i v e  and 

s e v e n - y e a r - o ld  s u b j e c t s  p e rm it  t h e  c o n c lu s io n  t h a t  w h ile  

t h e  d e c e n te r in g  a b i l i t y  ta p p e d  on t h e  p r e t e s t  d id  n o t  have 

any p r e d i c t i v e  power f o r  perfo rm ance on th e  e x p e r im e n ta l  

t a s k ,  th e  c o n s e r v a t io n  a b i l i t y  d id .  Those young c h i l ­

d ren  who were "good c o n s e rv e r s "  were more l i k e l y  t o  

show f a c i l i t y  i n  r e f o r m u la t in g  an o r i g i n a l l y  ambiguous 

m essage . T h e r e f o r e ,  t h e i r  o v e r a l l  perfo rm ance  was b e t t e r  

th a n  t h a t  o f  t h e  "p o o r  c o n s e r v e r s . "  T h is  r e g ro u p in g  

a l lo w s  one to  o b se rv e  t h a t  c o n s e r v a t io n  s k i l l s  a r e  a 

b e t t e r  p r e d i c t o r  o f  improvem ent r a t e  th a n  age as t h e r e  

was no s i g n i f i c a n t  d i f f e r e n c e  found betw een  f i v e  and 

s e v e n - y e a r - o ld s  on t h e  improvement r a t e  v a r i a b l e  w h ile  

t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  on improvement r a t e  

betw een  "poo r c o n s e rv e r s "  and "good c o n s e r v e r s "  ( s e e  

T ab le  6 ) .  The p r e d i c t i v e  power o f  c o n s e r v a t io n  i s ,  how­

e v e r ,  r e f l e c t e d  o n ly  a t  th e  f i v e  and s e v e n - y e a r - o ld  

l e v e l s .

These r e s u l t s , t a k e n  a lo n g  w i th  th e  o r i g i n a l  o b s e r ­

v a t io n s  w i th  r e g a r d  t o  t h e  r e l a t i o n s h i p  o f  c o g n i t i v e  l e v e l  

to  th e  l e v e l  o f  perfo rm ance  on th e  e x p e r im e n ta l  t a s k ,  

te n d  t o  s u p p o r t  a  n e g a t iv e  c o n c lu s io n :  c o g n i t i v e  l e v e l



a lo n e  canno t p r e d i c t  pe rfo rm ance  on th e  e x p e r im e n ta l  

t a s k .  Age i s  a  b e t t e r  p r e d i c t o r .  T here  w ere a  g r e a t e r  

number o f  s i g n i f i c a n t  d i f f e r e n c e s  and l a r g e r  t - v a l u e s  on 

a l l  v a r i a b l e s  w i th  an age g ro u p in g  as  compared t o  a  con­

s e r v a t i o n  g ro u p in g  ( s e e  T ab le  6 ) .  N o n e th e le s s ,  th e  

a b i l i t y  t o  c o n se rv e  c o r r e l a t e s  p o s i t i v e l y  w i th  good p e r ­

form ance on t h e  e x p e r im e n ta l  t a s k  ( s e e  T ab le  7 ) .  The 

d a t a  may be t h e r e f o r e  s a i d  to  s u p p o r t  h y p o th e s i s  3.

R e f e r e n t i a l  Communication A b i l i t y  as  a 

F u n c t io n  o f  P e r c e p tu a l  Perfo rm ance

I t  i s  p o s s i b l e  t h a t  a  s u b j e c t ' s  perfo rm ance  on th e  

e x p e r im e n ta l  t a s k  co u ld  have* b een  an a r t i f a c t  o f  h i s  

a b i l i t y  t o  p e r c e iv e  t h e  e le m e n ts  t h a t  were t o  be coded .

The d a t a  p r e s e n te d  i n  T ab le  8 s u g g e s t  o th e r w i s e ,  how­

e v e r .  Response p a t t e r n s  on t h e  p r e t r a i n i n g  t a s k  i n d i ­

c a t e  t h a t  f i v e - y e a r - o l d s  d id  n o t  d i f f d r  s i g n i f i c a n t l y  

from s e v e n - y e a r - o l d s ,  n i n e - y e a r - o l d s  and a d u l t s  i n  a b i l i t y  

t o  p e r c e iv e  th e  s e m a n t i c / s y n t a c t i c  e le m e n ts .  In  a d d i ­

t i o n ,  s e v e n - y e a r - o ld s  were 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
t

from n i n e - y e a r - o l d s  o r  a d u l t s  on th e  p r e t r a i n i n g  t a s k ,  

n o r  were n i n e - y e a r - o l d s  s i g n i f i c a n t l y  d i f f e r e n t  from 

a d u l t s  ( s e e  T ab le  8 ) .  These f in d in g s  p e rm it  t h e  c o n c lu ­

s io n  t h a t  s i g n i f i c a n t  p e r c e p t u a l  d i f f e r e n c e s  do n o t  e x i s t  

among th e  g ro u p s ,  and hence  ca n n o t be t h e  b a s i s  f o r  s u c ­

c e s s  o r  f a i l u r e  i n  co d in g  nonambiguous m essages i n  t h i s  

e x p e r im e n t•



T able  7: C o r r e l a t io n  c o e f f i c i e n t s  o f  c o n s e r v a t io n  s k i l l s  
w ith  e x p e r im e n ta l  t a s k  perfo rm ance .

C o n se rv a tio n  
o f  number

C o n se rv a t io n  o f  two 
d im e n s io n a l space

C o n se rv a tio n
su b s ta n c e

c o r  1 0.49*** 0.70*** 0.77***
c o r  2 0.46** 0.75*** 0.73***
sumcor 0.48** 0.73*** 0.77*** '
f i r s t 0.49*** 0.72*** 0.79***
second 0 . 47** 0.75*** 0.75***
improvement r a t e 0.38*
c o r r e c t i o n  on a c t o r / s u b j e c t 0.39** 0.55** 0 . 66***
c o r r e c t i o n  on r e c i p i e n t  o f  

th e  a c t i o n / o b j e c t 0.47** 0.69*** 0.76***
c o r r e c t i o n  on l o c a t i o n /  

p r e p o s i t io n 0.47** 0.58*** 0.74***
c o r r e c t i o n  on a t t r i b u t e /  

m o d i f ie r  on th e  o b je c t 0 .43** 0.64*** 0.77***
c o r r e c t i o n  on a t t r i b u t e /  

m o d i f ie r  on th e  s u b je c t 0.53*** 0 , 74*** 0.75***
win 0.57*** 0.70*** 0.81***

S ig n i f i c a n c e  l e v e l s :  * p<.05
** p < . 01 

* * *  P C . 0 0 1

GO
CO



Table 8: Performance summaries of the 4 age groups
on perceptual pretraining tasks

Age 5 -y e a r -o ld s 7 y e a r - o ld s 9 -y e a r -o ld s a d u l t s
N 12 12 12 12

mean s c o re s mean sc o re s mean s c o re s mean sc o re s

s u b je c t 2.25 2.58 2.92 3.00
o b je c t 2.92 2.83 2.92 3.00
p r e p o s i t io n 2.50 2.75 2.92 3.00
m o d if ie r  on o b je c t 2,42 2.42 2.92 2.92
m o d if ie r  on s u b je c t 2.17 2.50 2.50 2.83

* p < .05
** p < . 01

*** p < . 00 1

GO■P
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R e f e r e n t i a l  Communication A b i l i t y  
a s  a  F u n c t io n  o f  Message C o n ten t

N ex t,  t h e  d a t a  w ere examined f o r  w i th in  group  d i f ­

f e r e n c e s  r e g a r d in g  t a s k  d i f f i c u l t y .  The g o a l  was t o  d i s ­

c o v e r  a  h i e r a r c h y  o f  t a s k  d i f f i c u l t y  b a se d  on e i t h e r  t h e  

number o f  o r  t h e  s e m a n t i c / s y n t a c t i c  n a t u r e  o f  t h e  in fo rm a ­

t i v e  e lem e n ts  t o  be  coded . I n  g e n e r a l ,  t h e  f in d in g s  enu­

m e ra te d  below s u p p o r t  t h a t  a  change i n  e i t h e r  t h e  amount 

o f  in f o rm a t io n  o r  t h e  k in d  o f  in f o rm a t io n  t o  be coded i n ­

f lu e n c e d  s u b j e c t s '  m essage fo rm a tio n  a b i l i t i e s .

The e f f e c t s  o f  t h e  am o u n t.o f  in f o r m a t io n

A s e r i e s  o f  p a i r - w i s e  t - t e s t s  w ere perfo rm ed  on th e  

com bined d a t a  o f  t h e  f i v e -  and s e v e n - y e a r - o ld  s u b j e c t s . 

P r o p o r t io n a l ! z e d  mean s c o re s  and s i g n i f i c a n c e  l e v e l s  shown 

on T ab le  9 c l e a r l y  i n d i c a t e  t h a t ,  f o r  t h e  most p a r t ,  i n ­

c r e a s in g  t h e  number o f  e le m e n ts  i n c r e a s e s  th e  d i f f i c u l t y  

o f  t h e  t e s t  s t i m u l u s .  More s p e c i f i c a l l y ,  th e  t r e n d s  o f  

t h e  mean s c o r e s  and th e  s i g n i f i c a n c e  l e v e l s  o f  one v e r s u s  

two and one v e r s u s  t h r e e  e lem e n ts  show t h a t  when e r r o r s  a r e  

summed o v e r  a l l  s e m a n t i c / s y n t a c t i c  ty p e s  f i v e -  and s e v e n - y e a r -  

o ld s  p erfo rm ed  b e t t e r  on t e s t  s t i m u l i  t h a t  r e q u i r e d  o n ly  one 

i te m  o f  in f o rm a t io n  as  opposed t o  two o r  t h r e e  i t e m s .  In  

a d d i t i o n ,  t r e n d s  i n d i c a t e  t h a t  s u b j e c t s  perfo rm ed  b e t t e r  on 

t e s t  s t i m u l i  t h a t  r e q u i r e d  co d in g  o n ly  two i te m s  o f  in fo rm a ­

t i o n  as  opposed t o  t h r e e  i te m s  o f  in f p r m a t io n .

T ab le  9 a l s o  p r e s e n t s  t h e  mean s c o re s  o f  e r r o r s  made 

by f i v e -  and s e v e n - y e a r - o ld s  on each  ty p e  o f  s e m a n t ic /



Table 9: The proportionalized mean # of errors on each semantic/syntactic
element related to # of elements for five- and seven-year-olds

S u b je c t
O b jec t
P r e p o s i t io n
M o d if ie r  on 

o b je c t
M o d if ie r  on 

s u b je c t

CO to • . CO
p P P (0 to >

(0 c to G CO G > >
a) 0) 0) a) 0) a> (0 CO CO CO
b £ U £ u £ p P p P p p
0 a> o a> 0 a) G G G G G G
o H o iH 0 r l a) a> a) 9 a)

CO W CO W CO W £ £ £ £ £ £
0) 0) at 0) 01

GH GCM G CO i—1i—i i—i i—i i—i i—i
id ■d id u w W w w w
a) G a) G <u G coS •H S3 ■rl •rl rH CM r l CO CM

4.26
3.00 
3 .1*8

6 .0 0  

5.28

2 . 6 8

**.44
5.74

7.12

10.93

3.88
5.50 
9.29

9.50  

11.54

t
t
t

= 2.43* 
= 2.53* 
= 2.33*

t  = 1.06 

t  = 9.11***

t  = 0 .36 
t  = 2.27* 
t  = 5.59***

t  = 2.40*

t  = 5.74***

t  = 1 .03 
t  = 0 .82  
t  = 2.56*

t  = 1.32

t  = .458

2 2 . 0 2 30.94 39.71 t  = 0.90 t  = 0 .94 t  = 0 .42

S ig n i f i c a n c e  l e v e l s :  * p<.05 ** p c .0 1  *** p<.001
*Note: S cores  were a d ju s te d  f o r  unequa l o p p o r tu n i t i e s  f o r  e r r o r :

-  s c o re s  f o r  1 e lem ent i te m s  were m u l t i p l i e d  by 6 .
-  s c o re s  f o r  2 e lem ent item s were m u l t ip le d  by 1 .5 .
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s y n t a c t i c  component when embedded w i th in  t e s t  s t i m u l i  r e ­

q u i r i n g  one e lem e n t v s . two e lem en ts  v s • t h r e e  e lem e n ts  o f  

in f o r m a t io n .  I t  show s, f o r  exam ple , t h a t  t h e  f i v e -  and  

s e v e n - y e a r - o ld s  made t h e  fe w e s t  e r r o r s  co d in g  th e  r e c i p i e n t  

o f  t h e  a c t i o n / o b j e c t  component when i t  was th e  o n ly  e lem en t 

r e q u i r e d  i n  t h e  m essage as compared t o  p erfo rm an ce  on th e  

r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  when i t  was among two o r  

t h r e e  r e q u i r e d  e le m e n ts .  A ls o ,  th e y  made few er r e c i p i e n t  o f  

t h e  a c t i o n / o b j e c t  e r r o r s  on th e  two i te m  t e s t  s t i m u l i  as com­

p a re d  t o  th e  t h r e e - i t e m  t e s t  s t i m u l i .  T h is  p a t t e r n  was p r e ­

s e rv e d  f o r  a l l  ty p e s  o f  s e m a n t i c / s y n t a c t i c  components w i th  

th e  e x c e p t io n  o f  t h e  a c t o r / s u b j e c t  i n  t h e  one e lem en t c o n d i­

t i o n .  This e x c e p t io n  may have r e s u l t e d  from th e  o r d e r  o f  

p r e s e n t a t i o n  o f  th e  t e s t  s t i m u l i .  The a c t o r / s u b j e c t  i n  t h e  

e lem en t c o n d i t io n  was th e  f i r s t  s t im u lu s  o f  t h e  e x p e r im e n ta l  

t a s k .
The e r r o r  p a t t e r n s  o f  th e  a d u l t s  and n i n e - y e a r - o ld s  

con firm ed  t h e  im p re s s io n  t h a t  i n c r e a s i n g  t h e  amount o f  i n ­

fo rm a tio n  r e q u i r e d  i n  t h e  m essage s t r u c t u r e  i n c r e a s e d  th e  

d i f f i c u l t y  o f  message c o d in g .  As se e n  i n  F ig .  1 ,  n e i t h e r  

t h e  n in e - y e a r - o ld s  n o r  t h e  a d u l t s  com m itted  any e r r o r s  on 

one i te m  t e s t  s t i m u l i ,  a  few emerged on two i te m  s t i m u l i  

and most ap p e a re d  on t h r e e  i te m  s t i m u l i .

The above r e s u l t s  c l e a r l y  d e m o n s tra te  t h a t  i n c r e a s ­

in g  th e  number o f  i te m s  o f  in fo rm a t io n  r e q u i r e d  i n  t h e  

m essage m a g n if ie s  t h e  d i f f i c u l t y  o f  t h e  r e s p o n s e .  T h ere ­

f o r e ,  th e  a b i l i t y  t o  p roduce a nonambiguous message
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d e c re a s e s  w i th  an i n c r e a s e  i n  th e  amount o f  in f o rm a t io n  

to  be conveyed th u s  c o n f irm in g  h y p o th e s i s  4 .

The e f f e c t s  o f  t h e  k in d  o f  in 'fo rm a tio n

C o n tin u in g  t h e  s e a r c h  f o r  a  h i e r a r c h y  o f  t a s k  d i f ­

f i c u l t y ,  t h e  e r r o r  p a t t e r n s  o f  a l l  s u b j e c t s  were exam ined 

t o  d i s c e r n  w hat e f f e c t s  t h e  d i s t i n c t i v e  ty p e s  o f  u n d e r­

ly in g  s e m a n t i c / s y n t a c t i c  components o f  t h e  message m igh t 

have on co d in g  a b i l i t y .  H y p o th es is  5 p r e d i c t e d  t h a t  few er 

e r r o r s  would be made on a c t o r / s u b j e c t  and r e c i p i e n t  o f  

th e  a c t i o n / o b j e c t  components as  com pared w i th  l o c a t i o n /  

p r e p o s i t i o n ,  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t ,  and a t t r i ­

b u t e / m o d i f i e r  on th e  s u b j e c t  com ponents . T h is  p r e d i c t i o n  

was m a in ta in e d  an d , i n  a d d i t i o n ,  a  more com ple te  h i e r a r c h y  

em erged. S u b jec ts*  e r r o r s  ran g ed  from fe w e s t  t o  most on 

th e  c r i t e r i a l  e lem e n ts  i n  t h e  f o l lo w in g  o r d e r :  a c t o r / s u b ­

j e c t ,  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t ,  l o c a t i o n / p r e p o s i ­

t i o n ,  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t ,  a t t r i b u t e / m o d i ­

f i e r  on th e  s u b j e c t .  For t h e  m ost p a r t ,  t h e  d a t a  g iv e n  

i n  T ab le s  10 and 11 and F ig u re  1 on f i v e  and s e v e n - y e a r -  

o ld s*  e r r o r  p a t t e r n s  s u p p o r t  t h i s  h i e r a r c h y .  F u r th e r ­

m ore, though  b o th  n i n e - y e a r - o ld s  and  a d u l t s  h ad  no e r r o r s  

on one e lem e n t i t e m s , i n  two e lem en t i te m s  t h e  a d u l t s  

e r r e d  o n ly  on th e  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t  com­

ponen t ( t h e  most d i f f i c u l t  com ponen t) , w h i le  th e  n i n e - y e a r -  

o ld s  had  more a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t  e r r o r s  

th a n  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t  e r r o r s ,  and more



T able  10: D if fe re n c e s  o f  s e m a n t i c / s y n ta c t i c  component e r r o r s  i n  one, 
tw o, and t h r e e  e lem ent g roup ing  f o r  5 and 7 -y e a r -o ld s

One elem ent
(one 1 one 5)

s u b je c t  e r r o r s  < m o d if ie r  
on o b je c t  e r r o r s

s u b je c t  K m o d i f ie r  on 
s u b je c t

o b je c t  ^ p r e p o s i t i o n
o b je c t  K m o d i f ie r  on 

o b je c t
o b je c t  ^  m o d if ie r  on 

s u b je c t
p r e p o s i t i o n  < m o d if ie r  on 

o b je c t
p r e p o s i t i o n  < m o d i f ie r  on 

s u b je c t

Two e lem ent 
(two i  -^3 two 5)

s u b je c t  i  o b je c t  ***

s u b je c t  C p r e p o s i t io n  ***

s u b je c t  “C m o d if ie r  on
o b je c t  ***

s u b je c t  K m o d if ie r  on
s u b je c t*  **

o b je c t  < p r e p o s i t i o n

o b je c t  ( m o d if ie r  on
o b je c t

o b je c t  K m o d if ie r  on
s u b je c t  *

p r e p o s i t i o n  f  m o d if ie r  on
o b je c t

p r e p o s i t i o n  K m o d if ie r  on
s u b je c t

m o d i f ie r  on K m o d if ie r  on 
o b je c t  s u b je c t

( 1  t a i l )  *

Three elem ent 
( t h r e e  1 —̂  t h r e e  5)

s u b je c t  C o b je c t  

s u b j e c t ^  p r e p o s i t i o n

s u b je c t  K m o d i f ie r  on 
o b je c t  

s u b je c t  K. m o d if ie r  on 
s u b je c t  

o b je c t  K p r e p o s i t i o n

**

ft*

* *

**

* * *

o b je c t  (  m o d if ie r  on 
ob j  e c t

o b je c t  K m o d i f ie r  on 
s u b je c t

p r e p o s i t i o n  < m o d if ie r  on 
o b je c t

p r e p o s i t i o n  C m o d i f ie r  on
s u b je c t  ( H a l ) *

m o d if ie r  on K. m o d if ie r  on
o b je c t  s u b je c t  *

S ig n i f ic a n c e  l e v e l s :  
* p < .05

** p < , 01
*** p < . 001



Table 11: Distribution of semantic/syntactic component errors
regardless of # of elements in 5 and 7-year-olds

E rro rs  on T r i a l  I  t h a t  were c o r r e c t e d E r ro r s  on T r i a l  I  t h a t  rem ained i n c o r r e c t
on T r i a l  I I  (sent 1—* 5) on T r i a l  11 (sem 6—> 10)

s u b je c t  < o b je c t  *** s u b je c t  < o b je c t ***
s u b je c t  < p r e p o s i t i o n s u b je c t  < p r e p o s i t i o n ftft*

s u b je c t  < m o d if ie r  on o b je c t ftft s u b je c t  < m o d if ie r  on o b je c t **

s u b j e c t < m o d if ie r  on s u b je c t ftft s u b je c t  < m o d if ie r  on s u b je c t ***

o b je c t  < p r e p o s i t i o n ft o b je c t  < p r e p o s i t i o n ft*

o b je c t  < m o d i f ie r  on o b je c t ftft o b je c t  < m o d i f ie r  on o b je c t ft*

o b je c t  < m o d if ie r  on s u b je c t ft o b je c t  < m o d if ie r  on s u b je c t ***
p r e p o s i t i o n  < m o d i f ie r  on o b je c t p r e p o s i t i o n . ^  m o d i f ie r  on o b je c t
p r e p o s i t i o n  ^  m o d if ie r  on s u b je c t p r e p o s i t i o n  < m o d i f ie r  on s u b je c t
m o d if ie r  on o b je c t  < m o d if ie r  on m o d i f ie r  on o b je c t  <■ m o d if ie r  on

s u b je c t s u b je c t

S ig n i f i c a n c e  l e v e l s :
*  P  < .05 

** p < . 0 1  
*** p < . 0 0 1



91

l o c a t i o n / p r e p o s i t i o n  e r r o r s  th a n  r e c i p i e n t  o f  t h e  a c t i o n /  

o b j e c t  e r r o r s .  I n  t h r e e  i te m  t e s t  s t i m u l i ,  th e  a d u l t s  

had  more a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t  e r r o r s  th a n  

a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t  e r r o r s  w h i le  t h e  n in e -  

y e a r - o ld s  had  more m o d i f ie r  on th e  s u b j e c t  e r r o r s  th a n  

m o d i f ie r  on th e  o b je c t  e r r o r s  and more l o c a t i o n / p r e p o ­

s i t i o n  e r r o r s  th a n  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t  e r r o r s  

Csee F ig u re  1 ) .

When e r r o r s  were summed o v e r  f i v e ,  s e v e n ,  and n in e -  

y e a r - o l d s ,  t h e  fo l lo w in g  p a t t e r n  was o b se rv e d  b o th  i n  

two i te m  s t i m u l i  ( p a i r s )  and t h r e e  i te m  s t i m u l i  ( t r i a d s ) :

I f  th e  a c t o r / s u b j e c t  component was r e q u i r e d ,  th e  
a c t o r / s u b j e c t  e l i c i t e d  t h e  fe w e s t  e r r o r s  i n  m essage 
c o d in g ;

I f  th e  a c t o r / s u b j e c t  component was n o t  r e q u i r e d ,  
and th e  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  component 
was r e q u i r e d ,  t h e  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  
e l i c i t e d  th e  fe w e s t  e r r o r s  i n  m essage c o d in g ;

I f  th e  a c t o r / s u b j e c t  o r  r e c i p i e n t  o f  t h e  a c t i o n /  
o b j e c t  component w ere  n o t  r e q u i r e d ,  and th e  l o c a t i o n /  
p r e p o s i t i o n  component was r e q u i r e d ,  th e  l o c a t i o n  
p r e p o s i t i o n  component e l i c i t e d  t h e  fe w e s t  e r r o r s  i n  
m essage c o d in g ;

I f  t h e  a c t o r / s u b j e c t  component o r  r e c i p i e n t  o f  
th e  a c t i o n / o b j e c t  o r  l o c a t i o n / p r e p o s i t i o n  were n o t  
r e q u i r e d ,  and th e  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t  
component was r e q u i r e d ,  th e  a t t r i b u t e / m o d i f i e r  on 
th e  o b j e c t  e l i c i t e d  th e  few e s t  e r r o r s  i n  message 
c o d in g .

H ence, t h e r e  a p p e a rs  t o  be  a  c o n s i s t e n t  o r d e r in g  

o f  i n c r e a s i n g  d i f f i c u l t y  o f  com ponents: a c t o r / s u b j e c t ,
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r e c i p i e n t  o f  th e  a c t i o n / o b j e c t ,  l o c a t i o n / p r e p o s i t i o n ,  

a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t ,  a t t r i b u t e / m o d i f i e r  on 

th e  s u b j e c t .  T ab le s  1 2 , 1 3 , and 14 d i s p l a y  th e s e  e r r o r  

p a t t e r n s  f o r  each  ty p e  o f  s e m a n t i c / s y n t a c t i c  component 

when a lo n e  (T ab le  12) and when combined w i th  e v e ry  o t h e r  

ty p e  o f  s e m a n t i c / s y n t a c t i c  component i n  p a i r s  (T a b le  13) 

and i n  t r i a d s  (T a b le  1 4 ) .  I n  th e s e  t a b l e s ,  a  l e f t - t o ­

n ig h t  o r d e r in g  o f  i n c r e a s i n g  e r r o r s  can  be n o te d .

These f in d in g s  s u p p o r t  a  h i e r a r c h y  o f  d i f f i c u l t y  

f o r  th e  s e m a n t i c / s y n t a c t i c  com ponents . T hat i s  t o  s a y ,  

t h e  c h i l d ' s  a b i l i t y  t o  code th e  message w i l l  d e c re a s e  

w hen, f o r  exam ple , he  must code a message in v o lv in g  an 

a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t  and an  a t t r i b u t e / m o d i ­

f i e r  on th e  o b j e c t  as  compared to  h i s  a b i l i t y  when he must 

code a  message i n v o lv in g  an a c t o r / s u b j e c t  and a r e c i p i e n t  

o f  t h e  a c t i o n / o b j e c t . F u r t h e r ,  w i th in  each  o f  t h e s e  mes­

s a g e s ,  r e s p e c t i v e l y ,  t h e  c h i l d  w i l l  have  l e s s  d i f f i c u l t y  

cod ing  th e  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t  as  compared 

t o  t h e  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t ,  and l e s s  d i f ­

f i c u l t y  co d in g  th e  a c t o r / s u b j e c t  as  compared t o  t h e  r e ­

c i p i e n t  o f  th e  a c t i o n / o b j e c t .

An i n t e r a c t i o n  e f f e c t

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

how ever. F u r th e r  a n a l y s i s  r e v e a l s  an  i n t e r a c t i o n  e f f e c t  

between th e  number o f  e le m e n ts  and t h e  s e m a n t i c / s y n t a c t i c  

n a tu r e  o f  t h e  e le m e n ts .  A com parison  o f  t h e  av e ra g e  sum



T able  12: Number o f  e r r q r s  on each  ty p e  o f  s e m a n t ic /  
s y n t a c t i c  component when a lo n e .

S 0 P MO MS

a lo n e :  17 12 13 24 20 86

Legend:

S = a c t o r / s u b j e c t
0 = r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  
P = l o c a t i o n / p r e p o s i t i o n  

MO = a t t r i b u t e / m o d i f i e r  on th e  o b je c t  
MS s a t t r i b u t e / m o d i f i e r  on th e  s u b je c t



Table 13: Number o f  e r r o r s  on each  ty p e  o f  s e m a n t i c / s y n t a c t i c  component 
when i t  i s  p a i r e d  w ith  eve ry  o th e r  ty p e  o f  s e m a n t i c / s y n ta c t i c  
component, a s  produced by f i v e ,  s e v e n ,  and n in e - y e a r - o ld s .

PAIRS

I

Sl o £ MO

9 . . . . .  . 13
9 . .  . . . . 1 6
4 . .  .

13 .  . . , . . 2 1

2 1 . . .
14 * * * i . . . 2 5

1 4 . . .

30.  . # ,
4 0 . . . , . . 4 3

2 6 . . . .

43 70 95 114 1

M S

22

,43

,57
,65

187

22

25
26 
34 
33 
45 
57 
83 
87 
91

509

Legend:
S = A c to r / s u b je c t
0 = R e c ip ie n t  o f  th e  a c t i o n / o b j e c t  
P = L o c a t io n /p r e p o s i t io n  

MO = A t t r i b u t e / m o d i f i e r  on th e  o b je c t  
MS = A t t r i b u t e /  m o d i f ie r  on th e  s u b je c t  
The p a i r s  a re  connec ted  by d o t te d  l i n e s



T ab le  14: Number o f  e r r o r s  on each  ty p e  o f  s e m a n t i c / s y n t a c t i c  component 
when i n  t r i a d s  w ith  ev e ry  o th e r  com bina tion  o f  s e m a n t ic /s y n ­
t a c t i c  com ponents, as p roduced  by f i v e ,  s e v e n ,  and n in e - y e a r - o ld s

TRIADS

I

s O L % 0 4 # = £
5 , , , . . . 2 3 . * , 60

1 1 . . . , . . 1 6 . . , . . .4 3 70
I S . . , . . .3 9 92

1 4 . . . . . . 4 0 . . . . . .3 8 92
2 5 . . . . .  . 2 5 . . , . .  .45 95

1 5 . . . . . .  5 0 . . . . . .  3 3 98
2 1 . . . »• • 3 2 . .  i . . .  50 103

2 6 . . , . . . 3 6 . . . . .  .59 121
2 1 . . . . . . 3 7 . . . . .  .71 129

4 2 . . . . . . 5 2 . . . . .  .61 155

97 129 241 243 305 1015

Legend:
S = A c to r / s u b j e c t
0 = R e c ip ie n t  o f  th e  a c t i o n / o b j e c t  
P = L o c a t io n /p r e p o s i t io n  

MO = A t t r i b u t e / m o d i f i e r  on t h e  o b je c t  
MS = A t t r i b u t e / m o d i f i e r  on th e  s u b je c t  
The tr ia&  a re  connected  by d d t te d  l i n e s

<o
cn
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o f  e r r o r s  f o r . e a c h  ty p e  o f  s e m a n t i c / s y n t a c t i c  component 

when i n  a  p a i r  w i th  t h e  av e rag e  sum o f  e r r o r s  i n  a t r i a d  

r e v e a l s  an i n c r e a s e  i n  e r r o r s  f o r  a l l  s e m a n t i c / s y n t a c t i c  

ty p e s  ( s e e  T ab le s  13 and 1*0. I n  f a c t ,  t h e  a v e ra g e  e r r o r  

sum a c ro s s  a l l  s e m a n t i c / s y n t a c t i c  component e r r o r s  r i s e s  

from 25.45 i n  p a i r s  t o  33 .83  i n  t r i a d s .  T h is  ty p e  o f  

in c r e a s e  can  a l s o  be s e e n  when one moves from one e lem en t 

t o  two e lem e n ts  ( s e e  T ab le s  12 and 1 3 ) .  E xcep t f o r  th e  

a c t o r / s u b j e c t , th e  number o f  e r r o r s  on each  component when 

u n p a i re d  i s  l e s s  th a n  when p a i r e d .

From th e  above e v id e n c e ,  i t  ap p e a rs  t h a t  th e  number 

.o f  e lem e n ts  i n  a message i s  t h e  c o n t r o l l i n g  f o r c e  o v e r

d i f f i c u l t y .  An in c r e a s e  i n  th e  number o f  i te m s  o f

in fo rm a t io n  s e rv e s  t o  i n c r e a s e  th e  o v e r a l l  amount o f  

e r r o r s  w h ile  th e  o r d e r  o f  d i f f i c u l t y  o f  t h e  s e m a n t ic / s y n ­

t a c t i c  components rem ains c o n s t a n t  ( s e e  F ig u re  1 ) .  How­

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

and though  f o r  th e  m ost p a r t ,  t h e  b e h a v io r  o f  a  t r i a d  can 

be p r e d i c t e d  from th e  b e h a v io r  o f  th e  c o r r e s p o n d in g  p a i r s ,  

i t  i s  n o t  always t h e  c a se  ( s e e  T ab le  1 5 ) .

T ab le  15 sc h e m a tiz e s  t h e  r e l a t i o n s h i p  o f  each  t r i a d  

t o  i t s  c o r re s p o n d in g  p a i r s .  The number c i r c l e d  above each 

t r i a n g l e  i s  th e  r a t i o  o f  t h e  summed e r r o r s  i n  th e  t r i a d

t o  th e  sum o f  th e  e r r o r s  i n  a l l  c o r re s p o n d in g  p a i r s . A

p e r f e c t  f i t  would e q u a l  . 6 6 . T h e r e f o r e ,  though  t h e  o c c u r ­

ren ce  o f  e r r o r  i n  a  t r i a d  may c o r re sp o n d  t o  t h e  e r r o r



T ab le  15: S c h e m a tiz a t io n  o f  b e h a v io r  o f . t r i a d s  
as  compared w ith  b e h a v io r  o f  p a i r s .

X> 30

70

GS CS3> ®
SU

1TO mo

(O
—1
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Table 15 (Cont.)

13 tu

30

<2 3 >

m s

© >

ms
4 5

43

# above = r a t i o  o f  e r r o r  on t r i a d :  sum o f  a l l  e r r o r s  i n  p a i r s
c e n t r a l  # = sum o f  e r r o r s  on a l l  s e m a n t i c / s y n ta c t i c  components when i n  t r i a d
# ' s  i n  c o rn e r s  w i th in  th e  t r i a n g l e  = e r r o r  on each  component o f  t r i a d
# ' s  o u t s id e  o f  th e  t r i a n g l e  = U o f  e r r o r s  on t h a t  component when p a i r e d  w ith  th e

component on th e  same l i n e
S = a c t o r / s u b j e c t ,  0 = r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  
P = l o c a t i o n ,  HO = a t t r i b u t e / m o d i f i e r  on th e  o b je c t  
MS = a t t r i b u t e / m o d i f i e r  on th e  s u b je c t
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p a t t e r n  i n  t h e  p a i r s ,  as  w i th  a t t r i b u t e / m o d i f i e r  on 

th e  s u b j e c t — r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t — l o c a t i o n /  

p r e p o s i t i o n ,  o r  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t — a t t r i ­

b u t e / m o d i f i e r  on th e  o b j e c t — l o c a t i o n / p r e p o s i t i o n , i t  

may n o t ,  as  w i th  a c t o r / s u b j e c t — r e c i p i e n t  o f  th e  a c t i o n /  

o b j e c t — l o c a t i o n / p r e p o s i t i o n  o r  a t t r i b u t e / m o d i f i e r  on 

th e  s u b j e c t — a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t — r e c i p i e n t  

o f  t h e  a c t i o n / o b j e c t . An e x p la n a t io n  f o r  t h e  d e v i a t i o n s  

m igh t l i e  w i th in  t h e  n a tu r e  o f  t h e  s e m a n t i c / s y n t a c t i c  

components th e m s e lv e s .  F or  exam ple , c e r t a i n  co m b in a tio n s  

o f  s e m a n t i c / s y n t a c t i c  components may form n a t u r a l  u n i t s  

( e . g . ,  a t t r i b u t e / m o d i f i e r  on t h e  o b je c t  + r e c i p i e n t  o f  

t h e  a c t i o n / o b j e c t )  which may have a  c l e a n s in g  e f f e c t  on 

th e  e n t i r e  t r i a d .  T ab le  16 l i s t s  e r r o r  p a t t e r n s  o f  th e  

s e m a n t i c / s y n t a c t i c  components as a f u n c t io n  o f  t h e i r  com­

b i n a t i o n s  ( t o  be d i s c u s s e d  i n  d e t a i l  i n  C h a p te r  V ) .

I f  th e  h i e r a r c h y  o f  m essage d i f f i c u l t y  were t o t a l l y  

shaped  by th e  amount o f  in f o r m a t io n  t o  be conveyed , th e  

fo l lo w in g  e r r o r  p a t t e r n  w ould em erge: an a t t r i b u t e / m o d i ­

f i e r  on th e  s u b j e c t  component i n  a  one i te m  t e s t  s t im u ­

lu s  would have few er e r r o r s  th a n  an  a c t o r / s u b j e c t  com­

ponen t i n  a  two i te m  s t im u lu s  and  an a t t r i b u t e / m o d i f i e r  

on t h e  s u b j e c t  i n  a  two i te m  t e s t  s t im u lu s  would have 

few er e r r o r s  th a n  an a c t o r / s u b j e c t  i n  a  t h r e e  i te m  t e s t  

s t i m u lu s .  However, i n  t h i s  t a s k ,  t h e r e  were i n s t a n c e s  

i n  which c o n t r o l  from th e  n a t u r e  o f  t h e  s e m a n t i c / s y n t a c t i c



Table 16: Interactions of semantic/syntactic elements

S u b je c t

O bjec t

P a i r

B est:  w ith  m o d if ie r  on s u b je c t  
W orst: w ith  m o d i f ie r  on o b je c t
B est:  w ith  s u b je c t  m o d i f ie r  on

o b je c t

P r e p o s i t io n
W orst: w ith  m o d i f ie r  on s u b je c t  
B es t:  w ith  s u b je c t

W orst: w ith  m o d if ie r  on o b je c t

M o d if ie r  on B es t:  w ith  o b je c t
o b je c t

V/orst: w ith  p r e p o s i t i o n

M o d if ie r  on B est:  w ith  s u b je c t
s u b je c t

W orst: w ith  m o d i f ie r  on o b je c t

T r ia d

B est:  w i th  o b je c t  + m o d i f ie r  on s u b je c t  
W orst: w ith  o b je c t  + m o d if ie r  on o b je c t  .
B e s t:  w ith  m o d i f ie r  on o b j e c t  + modi­

f i e r  on s u b je c t  
p r e p o s i t i o n  + m o d if ie r  

on o b je c t  
W orst: w ith  s u b j e c t  + p r e p o s i t i o n
B e s t :  w ith  s u b je c t  + m o d if ie r  on

s u b je c t
V/orst: w ith  m o d if ie r  on o b je c t  + ________

B e s t:  w ith  o b je c t  + p r e p o s i t io n

V/orst: m o d if ie r  on s u b je c t  + prepo­
s i t i o n

B e s t:  s u b je c t  + p r e p o s i t i o n  

V/orst: s u b j e c t  + m o d i f ie r  on o b je c t
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components seemed t o  o v e r r i d e  t h e  i n f lu e n c e  from t h e  

amount o f  in f o rm a t io n  t o  be conveyed . F or  i n s t a n c e ,  t h e  

a c t o r / s u b j e c t  component i n  a t h r e e  e lem en t t e s t  s t im u lu s  

had  s i g n i f i c a n t l y  few er  e r r o r s  th a n  a t t r i b u t e / m o d i f i e r  on 

t h e  o b j e c t  o r  t h e  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t  com­

p o n en ts  i n  two e lem en t t e s t  s t i m u l i ,  th e re b y  d e m o n s tra t in g  

t h a t  th e  s e m a n t i c / s y n t a c t i c  n a tu r e  o f  t h e  component 

m igh t e l i c i t  more e r r o r s  th a n  m igh t t h e  number o f  t h e  

components w i th in  th e  e n t i r e  m essage.

In  c o n c lu s io n ,  i t  can  be s t a t e d  t h a t  t h e r e  e x i s t s  

a h i e r a r c h y  o f  d i f f i c u l t y  i n  m essage s t r u c t u r e  from one 

t o  t h r e e  e l e m e n ts . F u r th e rm o re , a  h e r a r c h y  e x i s t s  w i t h i n  

t h e  ty p e s  o f  s e m a n t i c / s y n t a c t i c  com ponen ts: a c t o r / s u b ­

j e c t  < r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t < l o c a t i o n / p r e p o s i ­

t i o n  < a t t r i b u t e / m o d i f i e r  on th e  o b j e c t < a t t r i b u t e / m o d i ­

f i e r  on t h e  s u b j e c t .  F o r  t h e  most p a r t ,  an i n c r e a s e  i n  

th e  number o f  e lem e n ts  t o  be coded w i l l  b r in g  o u t  more 

e r r o r s  on each  ty p e  o f  s e m a n t i c / s y n t a c t i c  omponent 

w h i le  s t i l l  m a in ta in in g  th e  e x p e c te d  o r d e r  o f  s e m a n t ic /  

s y n t a c t i c  component d i f f i c u l t y .  However, t h e r e  a r e  

i n s t a n c e s  i n  w hich th e  s e m a n t i c / s y n t a c t i c  n a t u r e  o f  t h e  

co m b in a t io n  p roduces  v a r i a t i o n s  in  t h e  e x p e c te d  e r r o r  

p a t t e r n s .  From th e s e  r e s u l t s  i t  i s  c l e a r  t h a t  many i n ­

f lu e n c e s  c o n t r i b u t e  t o  a  c h i l d ' s  a b i l i t y  t o  code a mes­

s a g e ,  and co d in g  d i f f i c u l t y  c a n n o t  be a s c r i b e d  s o l e l y  t o  

number o f  e le m e n ts .
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The E f f e c t s  o f  Message D i f f i c u l t y  
6n S y n t a c t i c  S ty le

The rem a in in g  e x p e r im e n ta l  q u e s t io n s  exam ined t h e  

a v e ra g e  number o f  words and e x t ra n e o u s  e lem e n ts  o f  

m essages i n  o r d e r  t o  e v a lu a t e  s y n t a c t i c  s t y l e .  Over a l l ,  

t h e  d a ta  d id  n o t  s u p p o r t  th e  o r i g i n a l  h y p o th e s e s .

T a b u la t io n  o f  t h e  av e ra g e  word m easure in v o lv e d  a 

c o u n t o f  ev e ry  word and c o n t r a c t i o n ,  examined s e p a r a t e l y  

i n  o n e ,  tw o , and t h r e e  e lem en t m essag es .  A cross  age 

g ro u p s ,  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  i n  th e  

a v e ra g e  number o f  words p e r  m essage , th u s  g iv in g  o n ly  

ten u o u s  s u p p o r t  t o  t h e  h y p o th e s i s  t h a t  th e  a b i l i t y  t o  code 

more in f o r m a t io n  i s  accom panied by t h e  te n d en cy  t o  use  

compact s y n t a c t i c  s t r u c t u r e s .

E f f e c t s  o f  t h e  amount o f  in f o rm a t io n  w ere examined 

w i th in  g roups as  w e l l .  I n  a d d i t i o n  t o  t h e  av e ra g e  word 

m easu re ,  t h e  amount o f  e x t ra n e o u s  in f o r m a t io n  was t a b u ­

l a t e d  f o r  o n e ,  tw o , and t h r e e  e lem e n t t e s t  s t i m u l i .  An 

e x t ra n e o u s  e lem en t was d e f in e d  as  in f o r m a t io n  w hich was 

n o t  e s s e n t i a l  f o r  t h e  cod ing  o f  a  nonambiguous m essage 

and w hich m ust a d u l t  s u b j e c t s  d id  n o t  i n c l u d e .  N e i th e r  

m easure p ro d u ced  s i g n i f i c a n t  f in d in g s  and  th e  r e s u l t i n g  

t r e n d s  were i n  o p p o s i t e  d i r e c t i o n s .  I t  was o b se rv e d  t h a t  

th e  a v e ra g e  number o f  words i n c r e a s e d  w i th  one t o  t h r e e  

e lem e n t t e s t  s t i m u l i ,  w h i le  t h e  amount o f  e x t ra n e o u s  

in f o rm a t io n  e i t h e r  rem ained  c o n s t a n t  ( a c r o s s  5 ,  7 , and 

9 - y e a r - o ld s )  o r  d e c re a s e d  (w i th  a d u l t s )  as t h e  demand f o r
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in f o rm a t io n  i n c r e a s e d .

One f u r t h e r  a n a l y s i s  o f  t h e  d a t a  compared th e  

av e ra g e  number o f  words i n  a  c o r r e c t  r e s p o n s e  w i th  th e  

a v e rag e  number o f  words i n  an  i n c o r r e c t  r e s p o n s e  w i t h i n  

g ro u p s .  A gain , no s i g n i f i c a n t  d i f f e r e n c e s  w ere o b se rv e d .

Over a l l ,  f in d in g s  i n d i c a t e  no s u p p o r t  f o r  hypo­

t h e s i s  6 a .

Each co m b in a tio n  o f  s e m a n t i c / s y n t a c t i c  components 

r e p r e s e n te d  a d i f f e r e n t  f i e l d  o f  f o c u s .  T h e r e f o r e ,  t h e  

q u e s t io n  o f  s y n t a c t i c  d i f f e r e n c e s  a s  r e l a t e s  t o  s e m a n t ic /  

s y n t a c t i c  c a t e g o r i e s  c o u ld  n o t  be e x p l o r e d .  The s e a r c h  

a p p e a red  t o  be  f u t i l e  s i n c e  t h e r e  were no m e an in g fu l r e ­

s u l t s  when summed o v e r  a l l  one e le m e n t ,  two e le m e n t ,  and 

t h r e e  e lem en t s t i m u l i .

I t  would a p p e a r  t h a t ,  on t h i s  t a s k ,  m a n ip u la t io n  

o f  in f o r m a t i o n a l  c o n te n t  d id  n o t  r e s u l t  i n  changes o f  

s y n t a c t i c  s t y l e .  T h is  r e s e a r c h  d e s ig n  was p ro b a b ly  n o t  

o p t im a l  f o r  i n v e s t i g a t i n g  q u e s t io n s  c o n f r o n t in g  s y n t a c t i c  

s t y l e .



C h a p te r  V

D is c u s s io n

T his  s tu d y  so u g h t  t o  e x p lo r e  t h e  i n t e r a c t i o n  o f  

f a c t o r s  t h a t  a f f e c t  c h i ld r e n * s  a b i l i t i e s  t o  f o rm u la te
i

nonambiguous m essages f o r  a  l i s t e n e r .  T h is  c h a p te r  sum­

m a riz e s  th e  m a jo r  f in d in g s  o f  th e  s tu d y .  A d i s c u s s io n  

o f  th e  r e s u l t s ,  i n  w hich t h e  o r i g i n a l l y  posed  q u e s t io n s  

a r e  answ ered  w i th  r e g a r d  t o  th e s e  f in d in g s  and o th e r s  

r e p o r t e d  i n  C h a p te rs  I  and I I , f o l l o w s . F i n a l l y , i m p l i ­

c a t i o n s  f o r  w ork ing  w i th  c h i l d r e n  a re  c o n s id e r e d .

Summary o f  t h e  M ajor F in d in g s

1 . The g e n e ra l  h y p o th e s i s :

The s u b je c ts *  message c o d in g  a b i l i t i e s  w i l l  v a ry  

as  a f u n c t io n  o f  m a n ip u la t io n s  o f  f a c t o r s  i n  t h e  communi­

c a t i o n  s i t u a t i o n .

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

t h e s i s .  A cross a l l  age g roups i t  was d e m o n s tra te d  t h a t  

m a n ip u la t io n s  i n  th e  l e v e l  o f  d i f f i c u l t y  o f  t h e  s t im u lu s  

ca u sed  a l t e r a t i o n s  i n  th e  s u b j e c t s '  a b i l i t i e s  t o  re sp o n d  

c o r r e c t l y .  I n  a d d i t i o n ,  w i th  s e v e n - y e a r - o l d s ,  m o d if ic a ­

t i o n s  i n  t h e  k in d  o f  feed b ack  o f f e r e d  t o  t h e  c h i l d  p ro ­

duced changes i n  t h e  re sp o n se  p a t t e r n .
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2 . The h y p o th e s i s  r e l a t i n g  t o  t h e  amount o f  in fo rm a t io n  

t o  be coded:

An in c r e a s e  i n  t h e  number o f  e lem e n ts  t o  be coded 

i n  t h e  p i c t u r e  s e t s  w i l l  p roduce a d e c re a s e  i n  th e  su b ­

j e c t s '  a b i l i t i e s  t o  code a  nonambiguous m essage .

T h is  h y p o th e s i s  was s t r o n g l y  s u p p o r te d  by t h e  d a t a .  

I t  was o b se rv e d  t h a t  an i n c r e a s e  i n  t h e  amount o f  in fo rm a ­

t i o n  r e q u i r e d  i n  t h e  message c a u se d  an i n c r e a s e  i n  th e  

number o f  e r r o r s .  T h e r e f o r e ,  t h e  o r i g i n a l  q u e s t io n  posed 

on t h i s  t o p i c  was answ ered  i n  t h e  a f f i r m a t i v e .  I n  t h i s  

e x p e r im e n t i n c r e a s i n g  th e  number o f  e le m e n ts  o f  in fo rm a ­

t i o n  r e q u i r e d  i n  th e  message a p p e a rs  t o  m agnify t h e  d i f ­

f i c u l t y  o f  th e  r e s p o n s e .

3 . The h y p o th e s i s  r e l a t i n g  v a r i a t i o n s  i n  th e  s u b j e c t s '  

a b i l i t i e s  t o  code nonambiguous m essages t o  d i f f e r e n c e s  

i n  th e  k in d  o f  u n d e r ly in g  s e m a n t i c / s y n t a c t i c  com­

ponen ts  o f  th e  m essage:

S u b je c ts  w i l l  make few er e r r o r s  on a c t o r / s u b j e c t  

and r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t  components as compared 

t o  l o c a t i o n / p r e p o s i t i o n ,  a t t r i b u t e / m o d i f i e r  on th e  o b je c t  

and a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t  com ponents.

T h is  h y p o th e s i s  was s t r o n g l y  s u p p o r te d  by th e  f i n d ­

in g s  , th e re b y  p e r m i t t i n g  th e  c o n c lu s io n  t h a t  th e  s e m a n t ic /  

s y n t a c t i c  n a t u r e  o f  t h e  u n d e r ly in g  components o f  a  message 

c o n t r i b u t e  t o  t a s k  d i f f i c u l t y .  However, t h e  d a t a  demon­

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



o r i g i n a l l y  p r e d i c t e d :  a c t o r / s u b j e c t  < r e c i p i e n t  o f  t h e  

a c t i o n / o b j e c t  < l o c a t i o n / p r e p o s i t i o n  < a t t r i b u t e / m o d i ­

f i e r  on th e  o b j e c t  < a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t .

I n  a d d i t i o n ,  an i n t e r a c t i o n  e f f e c t  betw een  th e  

number o f  e lem e n ts  and t h e  s e m a n t i c / s y n t a c t i c  n a tu r e  o f  

t h e  components was n o te d .  An i n c r e a s e  i n  th e  number o f  

e le m e n ts  r e q u i r e d  i n  t h e  message s e r v e d  t o  i n c r e a s e  t h e
f

o v e r a l l  amount o f  e r r o r s  w h ile  t h e  o r d e r  o f  d i f f i c u l t y  

o f  t h e  s e m a n t i c / s y n t a c t i c  components rem ained  c o n s t a n t .

The h y p o th e s i s  r e l a t i n g  t o  ag e :

The a b i l i t y  t o  code a nonambiguous message s t r u c ­

t u r e  w i l l  improve w ith  ag e ,

A very  s t r o n g  age e f f e c t  em erged from t h e  d a t a :  

f i v e - y e a r - o l d s  made more e r r o r s  th a n  s e v e n - y e a r - o l d s ; 

s e v e n - y e a r - o ld s  made more e r r o r s  th a n  n i n e - y e a r - o l d s ,  

and n i n e - y e a r - o ld s  made more e r r o r s  th a n  a d u l t s .  The 

f i v e - y e a r - o l d s  d e m o n s tra te d  t h e i r  o v e r a l l  i n a b i l i t y  t o  

p e rfo rm  on th e  t a s k  th ro u g h  a s i g n i f i c a n t l y  h ig h e r  number 

o f  e r r o r s  on s im p le  t e s t  s t i m u l i  as  compared w i th  a l l  

o t h e r  g ro u p s . S e v e n -y e a r -o ld s  d e m o n s tra te d  an a b i l i t y  t o  

u n d e r s ta n d  th e  b a s i c  r e q u ire m e n ts  o f  th e  t a s k  i n  t h a t  

th e y  d id  as w e l l  as t h e  n i n e - y e a r - o l d s  on s im p le  t e s t  

s t i m u l i .  However, th e y  d i f f e r e d  s i g n i f i c a n t l y  from th e  

n i n e - y e a r - o ld s  on d i f f i c u l t  t e s t  s t i m u l i .  The s t r o n g  

e f f e c t  o f  age d im in ish e s  somewhat when th e  n in e - y e a r - o ld s  

a re  c o n t r a s t e d  w i th  th e  a d u l t s .  N o n e th e le s s ,  th e
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n i n e - y e a r - o l d s  d id  d i f f e r  s i g n i f i c a n t l y  from t h e  a d u l t s  

on th e  most d i f f i c u l t  t e s t  i t e m s .

5. The h y p o th e s i s  r e l a t i n g  t o  c o g n i t i v e  l e v e l :

The a b i l i t y  t o  code a  nonambiguous m essage w i l l  

c o r r e l a t e  h ig h ly  w i th  c o g n i t iv e  l e v e l .

The d a t a  i n d i c a t e d  a  h ig h  p o s i t i v e  c o r r e l a t i o n  

betw een  c o g n i t iv e  l e v e l  and t a s k  p e r fo rm a n ce .  However, 

when t h e  e f f e c t  o f  c o g n i t i v e  l e v e l  on perfo rm ance  was 

s e p a r a t e d  from th e  e f f e c t s  o f  a g e ,  i t  was s e e n  t h a t  cog­

n i t i v e  l e v e l  a lo n e  co u ld  n o t  p r e d i c t  o v e r a l l  e x p e r im e n ta l  

t a s k  p e r fo rm a n c e .  I t  sh o u ld  be n o te d ,  t h a t  w h i le  age was 

t h e  b e t t e r  p r e d i c t o r  o f  o v e r a l l  t a s k  p e r fo rm a n c e ,  c o n s e r ­

v a t io n  a b i l i t y  was a  s t r o n g e r  p r e d i c t o r  o f  im provem ent 

th a n  ag e .

6 . The h y p o th e se s  r e l a t i n g  t o  th e  e f f e c t s  o f  feed b ack

a .  The o l d e s t  s u b j e c t s  ( i n  age and i n  c o g n i t i v e  

l e v e l )  w i l l  b e n e f i t  from  b o th  ty p e s  o f  feed b ack  o f f e r e d  

by th e  l i s t e n e r .

b .  The i n t e r m e d ia t e  s u b j e c t s  ( i n  age and i n  cog­

n i t i v e  l e v e l )  w i l l  b e n e f i t  p r i m a r i l y  from  t h e  d i r e c t i v e  

feed b ack  o f f e r e d  by t h e  l i s t e n e r .

c .  The y o u n g es t  s u b j e c t s  ( i n  age and i n  c o g n i t i v e  

l e v e l )  w i l l  n o t  b e n e f i t  from  e i t h e r  ty p e  o f  feed b ack  

o f f e r e d  by t h e  l i s t e n e r .

The e f f e c t s  o f  feed b ack  on s u b j e c t  pe rfo rm ance  d id  

n o t  emerge as s t r o n g l y  as  h ad  b een  p r e d i c t e d .  N e v e r th e l e s s ,
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t r e n d s  i n  mean s c o re s  and some s i g n i f i c a n t  f in d in g s  

s u p p o r t  a l l  t h r e e  h y p o th e s e s .  The o l d e s t  s u b j e c t s  made 

few e r r o r s  and when an e r r o r  was com m itted , b o th  f e e d ­

back  ty p e s  p roduced  a c c u r a te  message r e f o r m u l a t i o n .  On 

th e  o t h e r  h a n d ,  t h e  s e v e n - y e a r - o ld s  ap p e a re d  t o  b e n e f i t  

p r i m a r i l y  from  th e  d i r e c t i v e  fee d b a c k :  s u b j e c t s  r e c e i v i n g  

d i r e c t i v e  feed b ack  were b e t t e r  a b le  t o  c o r r e c t  t h e i r  

o r i g i n a l  e r r o r s .  The f i v e - y e a r - o l d s  d id  n o t  b e n e f i t  from 

e i t h e r  feed b ack  ty p e .

7. The h y p o th e s e s  r e l a t i n g  t o  s t y l i s t i c  v a r i a t i o n  i n  

message fo rm a t io n

a .  An i n c r e a s e  i n  t h e  number o f  e le m e n ts  s u b j e c t s  

s u c c e s s f u l l y  code w i l l  be accom panied by a  te n d en c y  t o  

u se  compact s y n t a c t i c  s t r u c t u r e s  a n d , h e n c e ,  a  minimum 

o f  w o rd s .

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  i n  th e  ave­

rag e  number o f  words p e r  message a c ro s s  t h e  age g ro u p s ,  

th e re b y  g iv in g  te n u o u s  s u p p o r t  t o  t h e  h y p o t h e s i s . How­

e v e r ,  when t h e  r e l a t i o n s h i p  o f  t h e  number o f  e lem e n ts  

r e q u i r e d  i n  t h e  m essage t o  s y n t a c t i c  s t y l e  Cas e v id e n c e d  

by th e  av e ra g e  number o f  w ords) was exam ined , i t  was 

n o te d  t h a t  t r e n d s  w i th in  age g roups f a i l e d  to  s u p p o r t  

t h e  h y p o t h e s i s .  I f  t h e r e  i s  more in f o rm a t io n  to  be 

conveyed , th e n  more words w i l l  be u t i l i z e d  i n  message 

fo rm a t io n .  I t  was n o te d ,  n o n e t h e l e s s ,  t h a t  a d u l t  sub­

j e c t s  te n d e d  t o  red u ce  th e  amount o f  e x t ra n e o u s  in f o rm a t io n
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when t h e r e  was an i n c r e a s e  i n  t h e  amount o f  in f o rm a t io n  

r e q u i r e d  by th e  l i s t e n e r ,

b .  An in c r e a s e  i n  t h e  l e v e l  o f  d i f f i c u l t y  o f  t h e  

s e m a n t i c / s y n t a c t i c  components t o  be coded w i l l  e l i c i t  

an i n c r e a s e  i n  t h e  number o f  words a n d /o r  e x t ra n e o u s  

e le m e n ts  i n  t h e  r e s u l t i n g  m essage s t r u c t u r e .

The q u e s t i o n  o f  s y n t a c t i c  s t y l e  as r e l a t e d  t o  ea ch  

s e m a n t i c / s y n t a c t i c  ty p e  co u ld  n o t  be a d d r e s s e d ,  b ec au se  

no s i g n i f i c a n t  r e s u l t s  were o b ta in e d  when d i f f e r e n c e s  

w ere o b se rv e d  o v e r  g ro u p in g s  o f  one e le m e n t ,  two e le m e n t ,  

and t h r e e  e lem en t s t i m u l i .

D is c u s s io n  o f  F in d in g s  

D e te rm in an ts  o f  t e s t  s t i m u l i  d i f f i c u l t y  l e v e l

The f in d in g s  o f  t h i s  s tu d y  r e v e a l  a  h i e r a r c h y  o f  

d i f f i c u l t y  w i th in  t h e  t e s t  s t i m u l i .  For t h e  most p a r t ,  

r e s e a r c h e r s  have fo c u se d  on a s tu d y  o f  th e  in f lu e n c e  

t h a t  t h e  g e n e r a l  n a t u r e  o f  t h e  t a s k  can have on th e  

a b i l i t y  o f  c h i l d r e n  t o  re s p o n d .  D e V i l l i e r s  and d e V i l l i e r s  

(19 71*) c o n f r o n t  t h i s  p o in t  when th e y  s t a t e  t h a t  t h e  o v e r ­

a l l  sequence  o f  developm ent may rem ain  c o n s ta n t  w h i le  

s p e c i f i c  age a c q u i s i t i o n s  w i l l  f l u c t u a t e  w i th  t a s k  r e ­

q u i r e m e n ts .  For exam ple , t h e  d i f f e r e n c e s  i n  t h e  o v e r a l l  

t a s k  r e q u ir e m e n ts  be tw een  th e  Webb and Abrahamson (19 76) 

s tu d y  and th e  d e V i l l i e r s  and d e V i l l i e r s  (19 74) s tu d y  

r e p o r t e d l y  ac co u n ts  f o r  t h e  d is c re p a n c y  o b se rv e d  i n  age
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t r e n d s .  The two t a s k s  t a p  d i f f e r e n t  l e v e l s  o f . c o g n i ­

t i v e  f u n c t io n i n g  and th u s  e l i c i t  d i f f e r e n t  age  t r e n d s .

I t  m u s t ,  t h e r e f o r e ,  be r e c o g n iz e d  t h a t  d i f f e r e n t  ty p e s  

o f  t a s k s  w i th in  t h e  same t o p i c  o f  s tu d y  w i l l  e l i c i t  

d i f f e r e n t  o v e r a l l  r e s u l t s .  M oreover, w i t h i n  a g iv e n  

ty p e  o f  t a s k  t h e r e  may be g r a d a t io n s  i n  d i f f i c u l t y  o f  

t e s t  item s*  These g r a d a t io n s  w i l l  r e s u l t  from  f a c t o r s  

r e l a t i n g  t o  th e  c o n s t r u c t i o n  o f  t h e  i te m s  and w i l l  s e rv e  

t o  e l i c i t  d i f f e r e n t i a l  r e s p o n d in g .  T h is  s tu d y  h as  

i s o l a t e d  two f a c t o r s  t h a t  c o n t r i b u t e  t o  t h e  d e te r m in a t io n  

o f  th e  l e v e l  o f  d i f f i c u l t y :  t h e  amount o f  i n f o r m a t io n  

t o  be coded and th e  s e m a n t i c / s y n t a c t i c  n a t u r e  o f  t h e  

in f o r m a t io n  t o  be coded .

R e f e r e n t i a l  com m unication  a b i l i t y  as  a  f u n c t i o n  

o f  th e  amount o f  in f o r m a t io n

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

t h e  number o f  c r i t e r i a l  e le m e n ts  r e q u i r e d  f o r  t h e  formu­

l a t i o n  o f  a  nonambiguous m essage i n c r e a s e s  t h e  l e v e l  o f  

d i f f i c u l t y  o f  t h e  t e s t  s t i m u l u s .  F o r  exam ple , i t  was 

o b se rv e d  t h a t  s u b j e c t s  made few er e r r o r s  on m essages r e ­

q u i r i n g  o n ly  one c r i t e r i a l  e lem e n t as  com pared t o  m essages 

r e q u i r i n g  two o r  t h r e e  c r i t e r i a l  e l e m e n ts .  In  a d d i t i o n ,  

i f  one message r e q u i r e d  t h e  c o d in g  o f  o n ly  t h e  r e c i p i e n t  

o f  t h e  a c t i o n / o b j e c t  e le m e n t  w h i le  a n o th e r  m essage r e ­

q u i r e d  t h e  cod ing  o f  b o th  t h e  r e c i p i e n t  o f  t h e  a c t i o n / o b ­

j e c t  and th e  l o c a t i o n / p r e p o s i t i o n  e le m e n ts ,  th e n  s u b j e c t s
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would make more e r r o r s  on t h e  r e c i p i e n t  o f  t h e  a c t i o n /  

o b j e c t  e lem en t i n  th e  l a t t e r  m essage th a n  i n  t h e  fo rm e r .  

U n lik e  t h e  Ford  (1971) and Randhawa (1973) s t u d i e s ,  th e  

ty p e  o f  c r i t e r i a l  e le m e n ts  v a r i e d  o v e r  f i v e  k in d s  o f  

e lem e n ts  so  s u b j e c t s  c o u ld  n o t  p a t t e r n  t h e i r  r e sp o n se s  

a c c o rd in g  to  a s i n g l e  ty p e  o f  t a s k  r e q u i r e m e n t .  I n  th e  

Ford and Randhawa s t u d i e s ,  t h e  c h i l d r e n  were a b l e  t o  

l e a r n  t h a t  a t t r i b u t e s  were t h e  o n ly  ty p e  o f  c r i t e r i a l  

e le m e n ts  t o  be v a r i e d ,  and resp o n d ed  by co d in g  as many 

a t t r i b u t e s  as t h e i r  t o t a l  c a p a c i ty  p e r m i t t e d  r e g a r d l e s s  

o f  p a r t i c u l a r  t e s t  i te m  r e q u i r e m e n ts .  In  t h i s  s tu d y ,  

t h e  s u b j e c t s  were u n ab le  t o  p a t t e r n  as  th e  fo cu s  o f  a t t e n ­

t i o n  was s h i f t e d  w i th  each  t e s t  s t i m u lu s .

These r e s u l t s  s u p p o r t  t h e  c o n c lu s io n  t h a t  one 

s o u rc e  o f  v a r i a t i o n  i n  d i f f i c u l t y  o f  t e s t  s t i m u l i  i s  th e  

amount o f  in f o rm a t io n  r e q u i r e d  f o r  co d in g .  S in ce  a l l  

t e s t  s t i m u l i  in v o lv e d  p i c t u r e s  o f  e q u a l  co m p lex i ty  and 

c o n s i s t e n t  ty p e  o f  t a s k ,  i t  becomes c l e a r  t h a t  i n c r e a s i n g  

th e  amount o f  in f o r m a t io n  f o r  c o d in g  can ham per t h e  sub­

j e c t ' s  a b i l i t y  t o  communicate a m essage .

R e f e r e n t i a l  com m unication a b i l i t y  as  a  f u n c t io n  

o f  th e  k in d  o f  in f o rm a t io n

I n  a d d i t i o n  t o  t h e  amount o f  in f o r m a t io n ,  t h i s  

s tu d y  has  d em o n s tra te d  t h a t  t h e  n a t u r e  o f  t h e  in f o r m a t io n  

t o  be coded can  be a n o th e r  d e te rm in a n t  o f  l e v e l  o f  d i f ­

f i c u l t y  w i th in  t e s t  s t i m u l i .  In  t h e  l i t e r a t u r e ,  l i t t l e
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c o n s i d e r a t i o n  has  been g iv en  t o  t h e  e f f e c t s  t h a t  th e  

n a t u r e  o f  th e  message c o n te n t  may have on c o d in g  a b i l i t y .  

T h is  o m is s io n  i s  p a r t i c u l a r l y  n o t i c e a b l e  i n  t h e  c l a s s i c a l  

s t u d i e s  on r e f e r e n t i a l  com m unication a b i l i t y  (G lu ck sb e rg  

and K ra u ss ,  1967, 1 9 6 9 ) .  These s t u d i e s  were b a s e d  on a 

t a s k  t h a t  r e q u i r e d  th e  cod ing  o f  e x te n d e d  noun p h r a s e s ,

i . e . ,  m u l t i p l e  a t t r i b u t e s  p lu s  a  l a b e l .  There  was no 

i n t e n t  t o  r e p l i c a t e  norm al language  usage i n  o r d in a r y  

c o n v e r s a t i o n a l  s e t t i n g s  n o r  t o  examine t h e  e f f e c t s  o f  

m essage c o n te n t  on co d in g  a b i l i t y .

In  t h i s  s tu d y ,  t h e  m a n ip u la t io n  o f  message c o n te n t  

p roduced  complex v a r i a t i o n s  i n  re sp o n se  p a t t e r n s .  Of 

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

emerged when t h e  d a t a  w ere  exam ined f o r  d i f f e r e n t i a l  

e f f e c t s  due t o  t h e  k in d  o f  c r i t e r i a l  e le m e n t .  S u b je c ts*  

e r r o r s  ran g ed  from few est t o  most on t h e  c r i t e r i a l  

e le m e n ts  i n  th e  fo l lo w in g  o r d e r :  a c t o r / s u b j e c t ,  r e c i p i e n t  

o f  t h e  a c t i o n / o b j e c t , l o c a t i o n / p r e p o s i t i o n ,  a t t r i b u t e /  

m o d i f ie r  on th e  o b j e c t ,  a t t r i b u t e / m o d i f i e r  on th e  su b ­

j e c t .

O th e r  i n v e s t i g a t o r s ,  i n  r e l a t e d  a r e a s  o f  language  

s tu d y ,  have o b se rv e d  s i m i l a r  h i e r a r c h i e s  w i th in  th e  

s e m a n t i c / s y n t a c t i c  components o f  la n g u a g e .  For exam ple , 

Keenan and Comrie (1972) r e p o r t  th e  e x i s t e n c e  o f  an 

**a c c e s s i b i l i t y  h ie r a r c h y "  i n  th e  o r d e r  s u b j e c t ,  d i r e c t  

o b j e c t ,  i n d i r e c t  o b j e c t ,  o b l iq u e ,  g e n i t i v e ,  and o b je c t
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h i e r a r c h y  r e f l e c t s  a  " r e l a t i v i z a t i o n  o r d e r , "  i . e . ,  th o s e  

noun p h ra s e s  on t h e  u p p er  end o f  t h e  " a c c e s s i b i l i t y  

h i e r a r c h y "  a r e  u n i v e r s a l l y  e a s i e r  t o  r e l a t i v i z e  th a n  

th o s e  on th e  lo w er  en d . I t  h a s  been  o b se rv e d  t h a t  some 

la n g u ag es  have r e l a t i v e - c l a u s e - f o r m i n g  r u l e s  w hich ap p ly  

t o  s u b j e c t s  o n ly  w h i le  o t h e r  lan g u ag es  have r u l e s  t h a t  

a p p ly  to  s u b j e c t  and d i r e c t  o b j e c t .  A cco rd in g  t o  th e  

" a c c e s s i b i l i t y  h i e r a r c h y , "  i f  a  lan g u ag e  h as  a r e l a t i v e -  

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

such  r u l e s  f o r  d i r e c t  o b j e c t  and s u b j e c t .

Johnson  (19 711) d e s c r ib e s  an "advancem ent c o n t i n u i t y  

p r i n c i p l e "  t h a t  y i e l d s  e v id e n c e  f o r  t h e  o r d e r  o f  t h e  

a c c e s s i b i l i t y  h i e r a r c h y .  He n o te s  t h a t  i f  a  lan g u ag e  can  

advance  p h ra s e s  t h a t  a r e  low on th e  a c c e s s i b i l i t y  h i e r ­

a rc h y  to  t h e  s u b j e c t  r o l e  th e n  i t  can  advance a l l  i n t e r ­

m e d ia te  p o s i t i o n s .  For i n s t a n c e ,  i f  a  language  h as  a 

l o c a t i v e  v o i c e ,  i t  w i l l  n e c e s s a r i l y  have a  p a s s iv e  v o ic e .

These o b s e r v a t io n s  g iv e  s u p p o r t  t o  t h e  p o s s i b i l i t y  

t h a t  th e  h ie r a r c h y  o f  d i f f i c u l t y  i n  k in d  o f  in f o rm a t io n  

may n o t  be  t a s k - s p e c i f i c ,  b u t  may r a t h e r  r e f l e c t  a  p e r ­

v a s iv e  c h a r a c t e r i s t i c  o f  la n g u a g e .  However, no e x p la n a ­

t i o n s  f o r  th e  h i e r a r c h y  a p p e a r  t o  e x i s t  i n  th e  l i t e r a t u r e  

a l th o u g h  an e x p la n a to ry  b a s i s  can  be e s t a b l i s h e d  f o r  

p o r t io n s  o f  th e  o b se rv e d  h i e r a r c h y .
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A c t o r / s u b j e c t < r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t . 

L in g u is t s  have  so u g h t  t o  d e f in e  t h e  c h a r a c t e r i s t i c s  o f  

" s u b j e c t n e s s ,"  and have n o te d  c e r t a i n  q u a l i t i e s  o f  th e  

s u b j e c t  s y n t a c t i c  r o l e .  Keenan (19 76) n o te s  t h a t  

" s u b j e c t n e s s "  i s  d e te rm in e d  by t h e  number o f  s u b j e c t ­

l i k e  p r o p e r t i e s  t h a t  a noun p h ra s e  p o s s e s s e s .  For i n ­

s t a n c e ,  a s u b j e c t  i s  an o b l i g a t o r y  c o n s t i t u e n t  o f  th e  

s e n te n c e ,  i . e . ,  i t s  e l i m i n a t i o n  from t h e  s e n te n c e  would 

r e s u l t  i n  a g ra m m a tic a l ly  in c o m p le te  u t t e r a n c e .  F i l l -  

more (196 8) adds t h a t  a  s u b j e c t  can be i d e n t i f i e d  a s  th e  

r e l a t i o n s h i p  betw een  a noun p h ra s e  and an  im m ed ia te ly  

d o m in a tin g  s e n te n c e ,  w h i le  a  d i r e c t  o b j e c t  can  be eq u a te d  

w ith  t h e  r e l a t i o n s h i p  t h a t  h o ld s  betw een  a noun p h ra se  

and an im m ed ia te ly  d o m in a tin g  v e rb  p h r a s e .  T h e r e f o r e ,  

a  s u b j e c t  i s  v iewed as  a  more b a s i c  e lem e n t o f  t h e  s e n ­

t e n c e .  I n  a d d i t i o n ,  i f  t h e r e  i s  an a c t o r  i n  th e  message 

c o n t e n t ,  i t  becomes th e  s u b j e c t  o f  t h e  s e n te n c e .  P e r -  

f e t t i  and Goldman (1975) s t a t e  t h a t  when t h e  s u b j e c t  and 

th e  o b j e c t  o f  a s e n te n c e  a r e  e q u a l  t o  t h e  a c t o r  and th e  

r e c i p i e n t  o f  th e  a c t i o n  r e s p e c t i v e l y ,  th e n  t h e  s u b j e c t  

i s  t h e  b e t t e r  c lu e  f o r  t h e  r e c a l l  o f  t h a t  s e n te n c e .  I t  

a p p e a rs  t h a t  th e  s u b j e c t  noun p h ra s e  p la y s  a  s p e c i a l  

s y n t a c t i c  r o l e .  T h e r e f o r e ,  t h e  o r d e r in g  o f  a c t o r / s u b j e c t  

< r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  w i th in  t h e  h ie r a r c h y  

seems t o  have b o th  e v i d e n t i a l  s u p p o r t  and a p o s s i b l e  

e x p la n a to r y  b a s i s .

A c t o r / s u b j e c t ,  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t <
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a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t ,  a t t r i b u t e / m o d i ­

f i e r  on th e  s u b j e c t . An e x p l a n a t io n  f o r  t h e  o r d e r in g  

o f  a c t o r / s u b j e c t ,  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t  <  

a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t ,  a t t r i b u t e / m o d i f i e r  on 

t h e  s u b j e c t  may l i e  w i th in  th e  r o l e  o f  t h e  m o d i f i e r s .  

M a r t in  (1969) n o te s  t h a t  s u b j e c t  and o b j e c t  must be con­

s i d e r e d  t o  be more b a s i c  t o  s e n te n c e  fo rm a tio n  th a n  a d j e c ­

t i v e s  on b o th  common se n s e  and l o g i c a l  g ro u n d s . A ccord ing  

t o  a  commonsense p o s i t i o n ,  one must d e c id e  what one i s  

g o in g  t o  t a l k  ab o u t b e f o r e  one can d ec id e  what one i s  

g o in g  t o  say  ab o u t i t .  From a  l o g i c a l  s t a n d p o i n t ,  i t  

must be n o te d  t h a t  t o  make th e  c h o ic e  o f  a d j e c t i v e s  i n  

a c o n t e x t - s e n s i t i v e  p r o c e d u r e ,  i . e . ,  t o  choose th e  ad­

j e c t i v e  a p p r o p r i a t e l y ,  i t  i s  n e c e s s a ry  t o  c o n s id e r  th e  

r e l a t i o n s h i p  betw een t h e  m o d if ie d  noun and t h e  p r o p e r ty  

d en o ted  by t h e  a d j e c t i v e .

F u r th e rm o re ,  l i n g u i s t s  have  a s s e r t e d  t h a t  a su b -  

j e c t - o b j e c t  s t r i n g  i s  a b a s i c  s e n te n c e  s t r i n g .  The a d d i ­

t i o n  o f  an a d j e c t i v e  t o  a  b a s i c  s e n te n c e  s e rv e s  to  

s p e c i f y  f u r t h e r  a n d / o r  d i s c r i m i n a t e  t h e  c o n t e n t s .  The 

use  o f  a m o d i f i e r  r e f l e c t s  th e  s p e a k e r 's  aw areness  o f  

s p e c i f i c  l i s t e n e r  n ee d . These t h e o r e t i c a l  p o s i t i o n s  

a l lo w  one to  a c c e p t  t h e  o r d e r in g  o f  a c t o r / s u b j e c t ,  

r e c i p i e n t  o f  t h e  a c t i o n  < a t t r i b u t e / m o d i f i e r  on t h e  

o b j e c t ,  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t .



A t t r i b u t e / m o d i f i e r  on th e  o b j e c t  < a t t r i b u t e /  

m o d i f ie r  on t h e  s u b j e c t * I t  was o b se rv e d  t h a t  s u b j e c t s  

made few er  e r r o r s  on th e  a t t r i b u t e / m o d i f i e r  on th e  ob­

j e c t  e lem en t th a n  on t h e  a t t r i b u t e / m o d i f i e r  on th e  

s u b j e c t  e le m e n t .  T h is  o r d e r  may be e x p la in e d  by Chafe 

(1 9 7 2 ) .  He n o te s  t h a t  i n  norm al lan g u ag e  use s u b j e c t  

noun p h ra s e s  u s u a l ly  c a r r y  fo re g ro u n d e d  in f o r m a t i o n ,  

and hence  r e q u i r e  l i t t l e  l i n g u i s t i c  s p e c i f i c a t i o n .  W hile 

o b j e c t  noun p h ra s e s  a r e  l e s s  fo re g ro u n d e d  th a n  s u b j e c t  

noun p h ra s e s  and t h e r e f o r e  r e q u i r e  g r e a t e r  l i n g u i s t i c  

en co d in g  t o  s p e c i f y  t h e  in t e n d e d  r e f e r e n t .  Based upon 

t h i s  i n f o r m a t i o n a l  d i s t r i b u t i o n ,  o b j e c t  noun p h ra s e s  

a p p e a r  t o  r e q u i r e  th e  u se  o f  m o d i f ie r s  more o f t e n  th a n  

s u b j e c t  noun p h r a s e s .  L im ber (19 73) n o t i c e d  t h i s  p a t t e r n  

i n  t h e  lan g u ag e  o f  t w o - t h r e e - y e a r - o l d s .  He o b se rv e d  

t h a t  w h i le  t h e i r  complex s e n te n c e  s t r u c t u r e  in v o lv e d  

o b j e c t  co m p lem en ta tio n , i t  d id  n o t  in v o lv e  s u b j e c t  com­

p le m e n ta t io n .  H ence, due t o  in f o rm a t io n  p a t t e r n s  w i th in  

norm al la n g u a g e  u s e ,  s u b j e c t s  have  l e s s  d i f f i c u l t y  m odify­

in g  th e  o b j e c t  s e n te n c e  p o s i t i o n  th a n  th e  s u b j e c t  se n ­

te n c e  p o s i t i o n .

L o c a t i o n / p r e p o s i t i o n  < a t t r i b u t e / m o d i f i e r  on t h e  

o b j e c t ,  a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t . An e x p la n a ­

t i o n  f o r  th e  o c c u r re n c e  o f  few er e r r o r s  on l o c a t i o n / p r e p o ­

s i t i o n  th a n  on e i t h e r  a t t r i b u t e / m o d i f i e r  may l i e  w i th in
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th e  i n f o r m a t i o n a l  c o n t e n t  o f  t h e  p r e p o s i t i o n .  The p r e ­

p o s i t i o n  i n t r o d u c e s  a  new p ie c e  o f  i n f o r m a t i o n ,  w hereas 

t h e  m o d i f ie r s  s p e c i f y  e x i s t i n g  in f o r m a t io n .  I n  a d d i t i o n ,  

Keenan (19 76) i n t r o d u c e s  th e  c o n c e p t  o f  ’’b a s i c  s e n t e n c e . ” 

T h is  i s  a  p r i v i l e g e d  s u b s e t  o f  s e n te n c e s  i n  any language 

t h a t  i s  s e m a n t i c a l l y  more b a s i c  and s y n t a c t i c a l l y  

s im p le r  th a n  any o t h e r  group  o f  s e n t e n c e s .  S u b je c t—  

verb—o b j e c t ,  s u b j e c t — v e r b , and s u b j e c t — verb— p r e p o s i ­

t i o n  a r e  a l l  c o n s id e r e d  t o  be b a s i c  s e n t e n c e s . The a d d i ­

t i o n  o f  a  m o d i f i e r  t o  a  b a s i c  s e n te n c e  would make i t  a 

n o n b a s ic  s e n te n c e  as  i t s  m eaning would th e n  be dependen t 

upon th e  u n m o d if ie d  s t r u c t u r e .

I t  i s  o f  i n t e r e s t  t o  n o te  t h a t  t h e  o r d e r  w i th in  t h e  

o b se rv ed  h i e r a r c h y  does n o t  r e f l e c t  d ev e lo p m e n ta l  p a t t e r n s .  

The o r d e r  o f  a c q u i s i t i o n  a t  th e  one and two word s t a g e  

h as  been  r e p o r t e d  t o  be o b j e c t  K s u b j e c t  (Bloom, 1970; 

Bowerman, 1 9 7 3 ) .  In  a d d i t i o n ,  a c c o rd in g  t o  E rv in -T r ip p  

(1 9 7 0 ) ,  c h i l d r e n  l e a r n  t o  g iv e  s p e c i f i c  in fo rm a t io n  i n  

th e  fo l lo w in g  o r d e r :  o b j e c t ,  p r e p o s i t i o n ,  a c t i o n ,  a t t r i ­

b u t e ,  s u b j e c t .  These f in d in g s  a r e  c o n s i s t e n t  w i th  o th e r  

e v id e n ce  i n  t h e  l i t e r a t u r e  t h a t  t h e  o r d e r  o f  a c q u i s i t i o n  

i s  n o t  a  p e r f e c t  p r e d i c t o r  o f  d eg ree  o f  d i f f i c u l t y  on 

la n g u ag e  t a s k s .

I n t e r a c t i o n  e f f e c t  o f  amount and k in d  o f  e lem en t

When examined f u r t h e r ,  t h e  h i e r a r c h y  o f  i te m
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d i f f i c u l t y  i s  s e e n  t o  in c lu d e  an  i n t e r a c t i o n  e f f e c t  

betw een  t h e  number o f  e lem e n ts  and th e  s e m a n t i c / s y n t a c t i c  

n a t u r e  o f  th e  e l e m e n ts .  G e n e ra l ly ,  th e  number o f  e l e ­

m ents w i th in  a  g iv e n  t e s t  s t im u lu s  s e rv e d  a s  t h e  con­

t r o l l i n g  f o rc e  o v e r  t h e  e r r o r  p a t t e r n  t h a t  em erged. An 

i n c r e a s e  i n  t h e  number o f  i te m s  o f  in f o rm a t io n  s e rv e d  

to  i n c r e a s e  th e  o v e r a l l  amount o f  e r r o r  w h ile  t h e  o r d e r  

o f  d i f f i c u l t y  o f  t h e  s e m a n t i c / s y n t a c t i c  components r e ­

m ained c o n s t a n t .

M oreover, c o m b in a tio n s  o f  e lem en ts  a f f e c t e d  th e  

r e s u l t i n g  e r r o r  p a t t e r n  i n  d i f f e r e n t  w ays. For exam ple , 

th e  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t — l o c a t i o n / p r e p o s i t i o n  

c o m b in a t io n  p roduced  a  l a r g e  number o f  l o c a t i o n / p r e p o s i ­

t i o n  e r r o r s .  T h is  f in d in g  can  be e x p la in e d  by th e  s y n ta c ­

t i c  s t r u c t u r e  r e q u i r e d  i n  th e  m essage . A co m p le te  se n ­

te n c e  f o r  t h e  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t — l o c a t i o n /  

p r e p o s i t i o n  message r e q u i r e s  s u b j e c t  + verb  + o b je c t  + 

p r e p o s i t i o n  + o b j e c t  o f  th e  p r e p o s i t i o n ,  o r  two s y n t a c t i c  

b r a n c h e s .  O th e r  co m b in a tio n s  w i th  l o c a t i o n / p r e p o s i t i o n  

r e s u l t  i n  more b a s i c  s e n te n c e  s t r u c t u r e s .  F o r  exam ple , 

a c t o r / s u b j e c t — l o c a t i o n / p r e p o s i t i o n  r e q u i r e s  th e  use  o f  

s u b j e c t  + verb  + p r e p o s i t i o n  + o b j e c t  o f  t h e  p r e p o s i t i o n .  

The d i f f i c u l t y  o f  t h e  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t —— 

l o c a t i o n / p r e p o s i t i o n  co m b in a tio n  i s  o b se rv e d  i n  t h e  t r i a d  

c o m b in a tio n  as w e l l .  At f i r s t  g l a n c e ,  th e  a c t o r / s u b j e c t —  

r e c i p i e n t  o f  th e  a c t i o n / o b j e c t — l o c a t i o n / p r e p o s i t i o n  t r i a d
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a p p e a rs  t o  p roduce  an  e r r o r  p a t t e r n  t h a t  was n o t  p r e ­

d i c t e d  by th e  sura o f  th e  e r r o r s  i n  th e  p a i r  ( s e e  T ab le  15). 

However, a s  a l r e a d y  shown, th e  r e c i p i e n t  o f  t h e  a c t i o n /  

o b j e c t — l o c a t i o n / p r e p o s i t i o n  co m b in a t io n  e l i c i t s  a 

g r e a t e r  number o f  e r r o r s  th a n  e i t h e r  a c t o r / s u b j e c t —  

l o c a t i o n / p r e p o s i t i o n  o r  a c t o r / s u b j e c t — r e c i p i e n t  o f  t h e  

a c t i o n / o b j e c t .  The e r r o r s  p ro d u ced  on t h e  t r i a d  can be 

p r e d i c t e d  by p r o p o r t i o n a t e l y  i n c r e a s i n g  th e  e r r o r s  ob­

s e rv e d  on th e  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t — l o c a t i o n /  

p r e p o s i t i o n  c o m b in a t io n .

The re q u ire m e n ts  o f  th e  e x p e r im e n ta l  t a s k  s e rv e d  

t o  focus  s u b je c ts *  a t t e n t i o n  on c e r t a i n  a s p e c t s  o f  t h e  

p i c t u r e s .  On th e  p r e t r a i n i n g  t a s k ,  th e  s u b j e c t s  were 

a l e r t e d  t o  t h e  need t o  fo cu s  on i n d i v i d u a l  e lem en ts  i n  

th e  s e a r c h  f o r  d i f f e r e n c e s  among th e  p i c t u r e s .  The need 

t o  focus  a p p e a rs  t o  be a d e t r im e n ta l  f o r c e  when c o n f r o n t ­

in g  c e r t a i n  co m b in a tio n s  o f  e le m e n ts .  F o r  i n s t a n c e ,  when 

e i t h e r  o f  t h e  co m b in a tio n s  a c t o r / s u b j e c t — a t t r i b u t e / m o d i ­

f i e r  on th e  o b j e c t  o r  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  

r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t  w ere r e q u i r e d ,  t h e r e  was 

an i n c r e a s e  i n  e r r o r s  on a c t o r / s u b j e c t  and r e c i p i e n t  o f  

th e  a c t i o n / o b j e c t , r e s p e c t i v e l y .  The m o d i f ie r s  demand 

a d d i t i o n a l  s p e c i f i c a t i o n  o f  t h e  c o r re s p o n d in g  e lem en t 

and th e re b y  f o r c e  t h e  s u b j e c t  t o  focus  on th o s e  e lem en ts  

w h i le  ig n o r in g  o t h e r  c r i t e r i a l  e le m e n ts .

On th e  o t h e r  h a n d ,  th e  a b i l i t y  t o  a t t e n d  t o  one
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f o c a l  p o in t  can be an ad v a n tag e  i n  c o m b in a tio n s  such  as 

a t t r i b u t e / m o d i f i e r  on th e  sub j e c t — a c t o r / s u b j e c t  o r  

a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t — r e c i p i e n t  o f  t h e  a c t i o n /  

o b j e c t .  These co m b in a t io n s  a p p e a r  t o  form com ple te  

u n i t s .  As soon as  a  s u b j e c t  a t t e n d s  t o  t h e  s p e c i a l  modi­

f i c a t i o n  r e q u i r e d ,  t h e  b a s i c  s e m a n t i c / s y n t a c t i c  e lem en t 

i s  a u t o m a t i c a l l y  i n c lu d e d ,  r e s u l t i n g  i n  a r e d u c t io n  o f  

th e  number o f  e r r o r s  on a c t o r / s u b j e c t  and r e c i p i e n t  o f  

th e  a c t i o n / o b j e c t , r e s p e c t i v e l y .

The a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t  and  t h e  a t t r i ­

b u t e / m o d i f i e r  on t h e  s u b j e c t  e lem e n ts  a p p e a r  t o  have d i f ­

f e r e n t  e f f e c t s  on e r r o r  p a t t e r n s .  The a d d i t i o n  o f  t h e  

a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t  e lem en t u s u a l ly  e l i c i t e d  

an in c r e a s e  i n  e r r o r s  th ro u g h o u t  t h e  p a i r  o r  t r i a d ,  

w hereas  th e  a d d i t i o n  o f  th e  a t t r i b u t e / m o d i f i e r  on t h e  

s u b j e c t  d id  n o t .  T h e r e f o r e ,  i t  a p p e a rs  t h a t  t h e  a t t r i ­

b u t e / m o d i f i e r  on th e  o b j e c t  e lem en t was an i n f l u e n t i a l  

f o r c e  o v e r  e r r o r  p a t t e r n s  w h ile  th e  a t t r i b u t e / m o d i f i e r  

on t h e  s u b j e c t  was a  weak e le m e n t t h a t  was e l im in a t e d  

w i th o u t  a f f e c t i n g  o t h e r  e le m e n ts .  T h is  p a t t e r n  was 

b ro u g h t  o u t  f u r t h e r  i n  th e  a t t r i b u t e / m o d i f i e r  on th e  

o b j e c t — a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t  c o m b in a tio n : 

th e  e r r o r s  were 26 and 6 5 , r e s p e c t i v e l y .

I t  h a s  been  shown t h a t  t h e  i n f o r m a t i o n a l  c o n te n t  

o f  a m essage may v a ry  w ith  b o th  th e  amount o f  in f o rm a t io n  

to  be coded and t h e  s e m a n t i c / s y n t a c t i c  n a t u r e  o f  t h e



i n f o r m a t io n .  Because t h i s  s tu d y  d id  n o t  s e p a r a t e  th e  

d im ensions o f  s e m a n tic s  and s y n ta x ,  no c o n c lu s io n  i s  

p o s s i b l e  r e g a r d in g  w hich u n d e r ly in g  d im ensions  o f  t h e  

c r i t e r i a l  e lem e n ts  shaped  t h e  h i e r a r c h y .  F u r th e r  r e ­

s e a r c h  i s  needed t o  e x p lo r e  t h e  e f f e c t s  o f  s e p a r a t e  mani­

p u l a t i o n s  o f  t h e s e  two d im e n s io n s .  S e p a r a t io n  o f  th e s e  

two f a c t o r s  would a l lo w  f o r  i n s i g h t  i n t o  t h e  u n i v e r s a l i t y  

o f  t h e  o b se rv e d  phenomenon. A ls o ,  i t  would be  i n t e r e s t ­

in g  to  s e e  i f  th e  same h i e r a r c h y  among t h e  s e m a n t ic /  

s y n t a c t i c  e lem en ts  would emerge on memory and p e r c e p tu a l  

t a s k s .

In  c o n c lu s io n ,  i t  must be em phasized  t h a t ,  even 

when th e  same o v e r a l l  s k i l l  i s  ta p p e d  c o n s i s t e n t l y  by a 

r e f e r e n t i a l  com m unication t a s k ,  t h e r e  may be v a r i a t i o n s  

i n  t h e  a b i l i t y  t o  code a  m essage due t o  t h e  i n f o r m a t i o n a l  

c o n te n t  o f  th e  i n d i v i d u a l  t e s t  i t e m s .

R e f e r e n t i a l  com m unication as  a f u n c t io n  o f  age

The a n a l y s i s  o f  th e  d a ta  from t h i s  s tu d y  c l e a r l y  

d em o n s tra te d  a  s t r o n g  age e f f e c t .  Of a l l  th e  v a r i a b l e s  

t a b u l a t e d  p r i o r  t o  th e  e x p e r im e n ta l  t a s k , age h as  been 

shown t o  have t h e  s t r o n g e s t  p r e d i c t i v e  power f o r  e x p e r i ­

m en ta l  t a s k  p e rfo rm a n ce .

Through e r r o r  p a t t e r n s  and t h e  n a t u r e  o f  t h e i r  

r e s p o n s e s ,  f i v e - y e a r - o l d s  d e m o n s tra te d  t h a t  th e y  co u ld  

n o t  f u l f i l l  t h e  re q u ir e m e n ts  o f  th e  t a s k .  G lu ck sb erg  

and Krauss C196 7) r e p o r t  t h a t  f i v e - y e a r - o l d s  o c c a s i o n a l ly
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p o in te d  and g e s tu r e d  w h ile  s a y in g ,  " I t  goes l i k e  t h i s , "  

when com m unicating t o  a l i s t e n e r  who c o u ld  n o t  o b s e rv e  

t h e i r  a c t io n s *  T h is  b e h a v io r  was o b se rv e d  i n  t h i s  

s tu d y  a s  w e l l .  F o r  exam ple , a  f i v e - y e a r - o l d  s a i d ,

"T hat one r i g h t  t h e r e " ( w h i l e  p o in t in g ) ,  and " h e 's  s i t ­

t i n g  on th e  c h a i r  and i t ' s  r i g h t  t h e r e  b u t  n o t  r i g h t  

t h e r e "  (w h i le  p o i n t i n g ) . T h is  ty p e  o f  r e s p o n s e  was 

n o te d  i n  a  number o f  f i v e - y e a r - o l d s  b u t  was n e v e r  

o b se rv e d  w i th in  any o t h e r  age g roup . T here  w ere o th e r  

b e h a v io r s  t h a t  t y p i f i e d  th e  f i v e - y e a r - o l d  g roup :

1 . th e  te n d e n c y  t o  key i n t o  one k in d  o f  e le m e n t ,  
such a s  c o l o r ,  and t o  in c lu d e  i t  i n  a l l  th e  
m essages r e g a r d l e s s  o f  t h e  r e le v a n c y  t o  t h a t  
p a r t i c u l a r  i te m ;

2 . th e  i n c l u s i o n  o f  a l l  p o s s i b l e  e le m e n ts ,  i . e . ,  
t h e  c h i l d  would d e s c r ib e  ev e ry  d e t a i l  o f  th e  
p i c t u r e :  f o r  exam ple , a c o r r e c t  co d in g  o f  
i te m  11 , " w ith  a  t a b l e ,  g re e n  t a b l e ,  p a r t  o f  
t h e  way t a b l e  and a s h e l f  and a t a b l e  w i th  a 
w h ite  t a b l e  and  w h i te  c h a i r s ,  a  boy s i t t i n g  
down w ith  a b lu e  s h i r t ,  y e l lo w  h a i r  and o ran g e  
book w ith  fo u r s  minus tw o , f o u r s  and w i th  a 
w h i te  c h a i r ,  w i th  a r e d  g i r l  w i th  b la c k  h a i r  
and w h i te  e a r s  and f a c e ,  b la c k  e y e s ,  and b la c k  
eyebrows and a b la c k  mouth w ith  an o ran g e  book 
w ith  z e r o ,  tw o , t h r e e ,  and p lu s  and p lu s  one 
and a  la d y  r e a d ,  showing boys and g i r l s  r e a d i n g ,  
w ith  a b lu e  d r e s s  and w h i te  hands and w i th  b la c k  
and w h ite  f a c e  and b la c k  g l a s s e s  w i th  a r e d  
book and a g i r l  w i th  a  p u r p le  d r e s s  w i th  two 
le g s  and a  g i r l  w i th  two b la c k  shoes and a
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y e l lo w  s o c k s " ;

3. th e  e x te n s iv e  u se  o f  pronouns w i th o u t  a t t e m p ts  
t o  c l a r i f y  r e f e r e n t s ,  f o r  exam ple , t h e  i n c o r r e c t  
co d in g  o f  i te m  #2 , " s h e ’s w r i t i n g  t h a t " ;

4 . th e  i n a p p r o p r i a t e  u se  o f  l a b e l s ,  such  as  th e  
u se  o f  p ro p e r  n o u n s ;

5 . t h e  u se  o f  i n f e r e n t i a l  s t a t e m e n t s ,  making i t  
u n c l e a r  t o  t h e  l i s t e n e r  i f  t h e  m essage was a 
d e s c r i p t i o n  o f  t h e  p i c t u r e  o r  a  r e p o r t i n g  o f  
a r e l a t e d  e v e n t .  ( s e e  Appendix F)

T here  w ere some f i v e - y e a r - o l d s  who c o u ld  e x t r a c t  

a c c u r a t e l y  th e  in f o rm a t io n  needed  by th e  l i s t e n e r ,  b u t  

who had l i m i t e d  c o n t r o l  o v e r  s y n t a c t i c  s t r u c t u r e s .  F o r  

exam ple , a  f i v e - y e a r - o l d  coded c o r r e c t l y  t e s t  i te m  #10 

as  "a  la d y  g o ts  a b lu e  d r e s s , a n o t h e r  la d y  g o ts  a  b lu e  

d r e s s  t o o .  A man p ick in g  o u t  r e d  h a t  and i t  b lu e  where 

he p i c k i n '  t h e  h a t  up and g o ts  p u r p le  l i p s  and  he n o t  

sad  and he happy and he g o ts  a  f e a t h e r  on and he g o t  

b lu e  d r e s s . "  O c c a s io n a l ly ,  e r r o r s  i n  s y n t a c t i c  s t r u c t u r e s  

caused  ambiguous m essage s t r u c t u r e s  ( s e e  A ppendix E ) .

The a n a l y s i s  o f  th e  s e v e n - y e a r - o l d s ’ t e s t  s c o r e s  

i n d i c a t e d  t h a t  th e y  w ere p e r fo rm in g  on a  l e v e l  com parab le  

t o  th e  n i n e - y e a r - o l d s  on s im p le  t e s t  i te m s  w h i le  on 

d i f f i c u l t  i t e m s , th e y  w ere  p e r fo rm in g  s i m i l a r l y  t o  th e  

f i v e - y e a r - o l d s .  T h is  e r r o r  p a t t e r n  le n d s  s u p p o r t  t o  

K rauss and G lu c k sb e rg ’ s (19 77) s t a t e m e n t ,  ’’When th e  

demands o f  th e  t a s k  become heavy enough, c h i l d r e n  may
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n o t  have  t h e  o p p o r tu n i ty  t o  b r in g  i n t o  p la y  th e  s o c i a l  

com m unication s k i l l s  th e y  p o s s e s s "  (page  1 0 4 ) .

In  a d d i t i o n ,  t o  th e  e r r o r  p a t t e r n s ,  o t h e r  c h a r a c t e r ­

i s t i c  t e s t  b e h a v io r  can  be i s o l a t e d  f o r  th e  s e v e n - y e a r -  

o ld s  :

1 . t h e  u se  o f  a  s e p a r a t e  p h ra se  f o r  each  r e q u i r e d  
e le m e n t ,  e . g . ( i t e m  # 5 ) :  i t ' s  r e d ,  i t ' s  a  brown 
b o x , and t h e  g i r l ' s  s m i l i n g . "

2 . th e  e x te n s iv e  u se  o f  p ro n o u n s , a l th o u g h ,  un­
l i k e  t h e  f i v e - y e a r - o l d s ,  th e  r e f e r e n t s  f o r  th e  
pronouns were s p e c i f i e d ,  a s  i n  i te m  #1 , " s h e ' s  
l i t t l e ,  s h e ' s  d r in k in g  som eth ing  on a c h a i r  
t h a t ' s  r e a l l y  to o  b ig  f o r  h e r  and i t ' s  a  g i r l . "

3. t h e  i n c l u s i o n  o f  c o n t r a s t i n g  in f o rm a t io n  from 
n o n - t a r g e t  p i c t u r e s ,  e . g .  ( i t e m  #33 ): " i t ' s
a  boy i n s t e a d  o f  a g i r l ,  and  h e ' s  p u t t i n g  t h e  
d o l l  on th e  c h a i r  i n s t e a d  o f  u n d er  t h e  c h a i r . "  
( i t e m  #17) " I t ' s  th e  one where h e ' s  p u t t i n g  t h e  
o ran g e  c a r  b u t  n o t  a  g i r l  p u t t i n g  i n  a  o range  
c a r  b u t  w i th  th e  b o y ."  O c c a s io n a l ly ,  a s  can  be 
s e e n ,  th e  i n c l u s i o n  o f  th e  c o n t r a s t i n g  i n f o r ­
m ation  s e rv e d  t o  e l i c i t  complex s e n te n c e  
s t r u c t u r e . At t i m e s , th e  e x t r a  in fo rm a t io n  was 
embedded i n  i n a c c u r a t e  s y n ta x  which am biguated  
t h e  m essage ( e . g . , " t h i s  one has  a  sa d  f a c e  and 
t h i s  one h as  a  happy f a c e " ) .

4 . th e  a d d i t i o n  o f  i n f e r e n t i a l  s ta te m e n ts  t o  th e  
b a s i c  m essage , as  i n  i te m  #27, " i t ' s  th e  one 
w here t h e  g i r l  i s  h o ld in g  o u t t h e  p l a t e ,  t h e  
b lu e  p l a t e ,  t o  g e t  some fo o d ,  I  t h i n k . "

( s e e  Appendix G)



The b e h a v io r s  o f  b o th  th e  f i v e  and s e v e n - y e a r - o ld s  

a r e  c o n s i s t e n t  w i th  t h e  f in d in g s  o f  Muma (19 7 6 ) ,  who 

s t a t e s ,  " I t ' s  n o t  t h a t  i n f a n t s  and p r e s c h o o le r s  d o n ' t  

com m unicate , b u t ,  r a t h e r ,  t h a t  t h e s e  c h i l d r e n  a r e  n o t  

a d e p t  i n  p la y in g  th e  com m unication game t o  overcome 

o b s t a c l e s "  (page  2 7 8 ) .

The e r r o r  s c o re s  o f  t h e  n i n e - y e a r - o l d s ,  ta k e n  

a lo n g  w i th  t h e i r  o v e r a l l  t e s t  b e h a v i o r s , f i rm ly  e s t a b ­

l i s h e s  t h a t  th e y  were p e rfo rm in g  a lm o s t  on a d u l t  l e v e l .  

Some o f  th e  re sp o n se  p a t t e r n s  t h a t  t y p i f i e d  t h e  n in e - y e a r  

o l d s :

1 . t h e r e  w ere few , i f  a n y ,  i n f e r e n c e s  in c lu d e d  
w i th in  th e  m essag es .

2 . t h e r e  were few pronouns u se d .  A l l  e lem en ts  
were e x p l i c i t l y  l a b e l e d ,  f o r  exam ple , " th e  
boy r i d e s  th e  b ik e "  was more l i k e l y  t o  be 
coded even though  "he r i d e s  th e  b ik e "  would 
have com municated t h e  i n t e n t  o f  th e  m essage .
The n i n e - y e a r - o l d s ,  l i k e  th e  a d u l t s ,  u s u a l ly  
o f f e r e d  some redundancy  w i th in  t h e  message 
t o  a l lo w  f o r  com ple te  s e n te n c e  s t r u c t u r e .

3. m o d i f ie r s  w ere in c o r p o r a t e d  i n t o  t h e  s e n te n c e  
s t r u c t u r e ,  p ro d u c in g  compact r a t h e r  th a n  com­
p le x  s e n te n c e  s t r u c t u r e .  For exam ple , " th e  
g i r l  h as  a r e d  d o l l "  ap p ea red  i n  n in e - y e a r -  
o l d s '  r e sp o n se s  r a t h e r  th a n  " i t ' s  a g i r l  and 
she h as  a  r e d  d o l l . "

if. t h e r e  was a  te n d en cy  to  g iv e  some e x t ra n e o u s  
in fo rm a t io n  on th e  b e g in n in g  t e s t  i te m s  b u t  
a s  e x p e r ie n c e  was g a in e d ,  o n ly  t h e  c r i t e r i a l



e lem en ts  were in c lu d e d ;  e . g . ,  on i te m  #1 , " I t ' s  
a  l i t t l e  g i r l  i n  a  p u rp le  s u i t  and a n o th e r  
g i r l  w i th  a  f a t  f a c e  and a  la d y  d o in g  d is h e s  
and th e  tim e  i s  t h i r t y - f i v e  m in u tes  a f t e r  
f i v e .  The c a t  i s  l a y in g  on t h e  g ro u n d , t h e  
t a b l e  i s  o range  w i th  y e l lo w  f lo w e r s , "  w hereas 
on i te m  #26, " th e  g i r l  i s  th ro w in g  a  r e d  b a l l . "

A l i s t i n g  o f  t h e  c h a r a c t e r i s t i c  t e s t  b e h a v io r s  o f  

th e  a d u l t  group would be i d e n t i c a l  t o  th o s e  g iv e n  f o r  

th e  n i n e - y e a r - o ld s  ( s e e  Appendix F ) .  I t  i s  im p o r ta n t  t o  

n o te  t h a t  t h e r e  were b o th  f l u c t u a t i o n s  i n  com m unication 

a b i l i t y  and s t y l i s t i c  p a t t e r n s  among t h e  a d u l t s .  For t h e  

most p a r t ,  th e  s t y l i s t i c  v a r i a t i o n s  d id  n o t  i n t e r f e r e  

w ith  th e  a c c u ra c y  o f  th e  r e s p o n s e .  For i n s t a n c e ,  some 

a d u l t s  chose t o  code o n ly  t h e  c r i t e r i a l  e l e m e n ts , t h e r e ­

by p ro d u c in g  a  t e l e g r a p h i c  ty p e  language  p a t t e r n  ( e . g . ,  

i te m  #20 , "chubby boy— re d  b a l l ) .  O th e r  a d u l t s  o f f e r e d  

com plete  s e n te n c e  s t r u c t u r e s :  " th e  chubby boy i s  k ic k in g  

t h e  re d  b a l l . "

In  g e n e r a l , t h e  age ra n g e  f o r  a c c u r a te  perfo rm ance  

on t h i s  t a s k  was somewhat younger th a n  th o s e  o b se rv e d  on 

o th e r  s t r u c t u r e d  r e f e r e n t i a l  com m unication t a s k s .  Krauss 

and G lucksberg  (1969) r e p o r t  t h a t  a t  t e n  y e a r s  o f  a g e ,  

c h i l d r e n ' s  pe rfo rm ance  does n o t  e q u a l  a d u l t  p e rfo rm a n ce . 

Cohen and K le in  (196 8) a l s o  r e p o r t  o l d e r  age ran g es  f o r  

s u c c e s s f u l  t a s k  p e rfo rm a n ce . T his  d i s c re p a n c y  i n  age 

f in d in g s  p ro b a b ly  r e f l e c t s  th e  d i f f e r e n c e  i n  t a s k  r e q u i r e ­

m ents. T his  t a s k  r e q u i r e d  t h e  use  o f  n a t u r a l ,  d e s c r i p t i v e



la n g u ag e  s t r u c t u r e s  w h i le  t h e  two o t h e r  s t u d i e s  r e q u i r e d  

th e  u se  o f  expanded noun p h r a s e s . A ccord ing  t o  M cCaffrey 

(1975) and S i n c l a i r  (1975) language  f o r  th e  d e s c r i p t i o n  

o f  th e  p a ssa g e  o f  e v e n ts  o v e r  tim e  and sp a ce  i s  e a s i e r  

th a n  language  f o r  a n a ly z in g  and d i f f e r e n t i a t i n g  s t a t i c  

e v e n t s .

I t  sh o u ld  be n o te d ,  how ever, t h a t  t h e  age d i f ­

f e r e n c e s  r e p o r t e d  i n  t h i s  s tu d y  a r e  l a t e r  th a n  th o s e  

r e p o r t e d  by M e n ig -P e te rso n  (19 75) and d e V i l l i e r s  and 

d e V i l l i e r s  (19 7 4 ) .  A ga in , th e  e x p l a n a t io n  f o r  t h e  i n ­

c o n s i s t e n c y  can  be found i n  t a s k  d i f f e r e n c e s .  The 

M e n ig -P e te rso n  and d e V i l l i e r s  and d e V i l l i e r s  s t u d i e s  

a r e  n a t u r a l i s t i c  i n  fo rm a t w h i le  t h i s  s tu d y  can  be viewed 

as a m eta-com m unica tion  t a s k .  T h is  t a s k  does n o t  a l lo w  

f o r  norm al d i s c o u r s e  m a n ip u la t io n s  o f  in f o rm a t io n  s in c e  

th e  c r i t e r i a l  e lem en ts  a r e  d e f in e d  f o r  th e  c h i l d .

Over a l l ,  t h e  age d i f f e r e n c e s  o b se rv e d  on t h i s  

t a s k  c o r re sp o n d  w ith  e x p e c ta t io n s  d e r iv e d  from t h e o r e t i ­

c a l  and e x p e r im e n ta l  p o s i t i o n s .  In  a d d i t i o n ,  th e  f i n d ­

in g s  a r e  i n  ag reem en t w i th  th e  g e n e ra l  c o n c lu s io n :  th e  

a b i l i t y  t o  pe rfo rm  on a  r e f e r e n t i a l  com m unication t a s k  

im proves w ith  ag e .

R e f e r e n t i a l  com m unication a b i l i t y  as  a 
f u n c t io n  o f  c o g n i t iv e  l e v e l

The f in d in g s  o f  t h i s  s tu d y  r e v e a l  a p o s i t i v e  c o r r e ­

l a t i o n  betw een c o g n i t i v e  l e v e l  and e x p e r im e n ta l  t a s k
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p erfo rm a n ce . In  f a c t ,  some r e s e a r c h e r s  ( F l a v e l l ,  19 71; 

S i n c l a i r ,  1975) would a s s e r t  t h a t  t h e  age d i f f e r e n c e s  

o b se rv e d  g iv e  d i r e c t  ev id en ce  f o r  c la im in g  th e  e x i s t e n c e  

o f  a c a u s a l  r e l a t i o n s h i p  betw een th e  tw o. T h is  c la im  

would be m o t iv a te d  by a  P i a g e t i a n  app roach  t o  c o g n i t iv e  

d eve lopm en t. A cco rd in g  t o  P ia g e t  (1 9 2 6 ) ,  f i v e - y e a r - o l d  

c h i l d r e n  a r e  h ig h ly  e g o c e n t r i c  and ca n n o t a s s e s s  l i s t e n e r  

need due t o  c o g n i t i v e  im m a tu r i ty .  On th e  o t h e r  h an d , 

s e v e n - y e a r - o ld s  a r e  b e g in n in g  t o  g a in  f l e x i b i l i t y  o f  

th o u g h t  and aw areness  o f  o t h e r s '  p o in t s  o f  v iew , w h ile  

n in e - y e a r - o ld s  a r e  b e g in n in g  t o  d em o n s tra te  r o l e  p la y in g  

a b i l i t i e s  which r e f l e c t  t h e i r  c o g n i t iv e  c a p a c i ty  t o  d e -  

c e n t e r .  I t ,  t h e r e f o r e ,  co u ld  be  c la im ed  t h a t  t h e  age 

d i f f e r e n c e s  o b se rv ed  a r e  i n  acco rd an c e  w ith  a  P i a g e t i a n  

c o g n i t i v i s t  p o s i t i o n  and , h e n c e ,  th e  language  b e h a v io r s  

r e c o rd e d  a r e  a r e f l e c t i o n  m ere ly  o f  t h e  u n d e r ly in g  cog­

n i t i v e  l e v e l .

Upon c l o s e r  e x a m in a t io n ,  t h e  f in d in g s  f a i l  t o  

s u p p o r t  th e  above c o n c lu s io n .  Seme c h i l d r e n  aged f i v e  

and seven  p roduced  m essages t h a t  d em o n s tra te  an a b i l i t y  

t o  i s o l a t e  th e  i n f o r m a t io n a l  needs  o f  t h e  l i s t e n e r ,  b u t  

an i n a b i l i t y  t o  s t r u c t u r e  t h e  message e f f i c i e n t l y .  The 

in f o rm a t io n  was n o t  coded i n  a way t h a t  co u ld  p e rm it  t h e  

l i s t e n e r  t o  s e l e c t  t h e  in te n d e d  r e f e r e n t .  F o r  exam ple , 

one c h i l d  i n c o r r e c t l y  coded i te m  #11 as  " t h a t  book i s  

b lu e  b u t  n o t  red "  ( c o r r e c t  re sp o n se  i s  " t h a t  book i s  r e d
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b u t  n o t  b l u e ” ) .  T hus, t h e  c h i l d  d em o n s tra te d  h i s  aw are­

n e s s  o f  th e  l i s t e n e r ' s  need f o r  t h e  a t t r i b u t e / m o d i f i e r  

on t h e  o b j e c t  in f o rm a t io n  b u t  f a i l e d  t o  code i t  i n  a  

nonambiguous form . Such re s p o n s e s  i n d i c a t e  t h a t  t h e  

c h i l d  can  a s s e s s  t h e  i n f o r m a t i o n a l  needs o f  th e  l i s t e n e r  

th e r e b y  d e m o n s tra t in g  t h a t  t h e  c h i l d  has  t h e  c o g n i t i v e  

c a p a c i ty  t o  assume t h e  l i s t e n e r ' s  p o in t  o f  v iew .

I t  a p p e a r s  t h a t  t h e  c h i l d ' s  a b i l i t y  t o  code a 

nonambiguous message f o r  a  l i s t e n e r  may b re a k  down 

e i t h e r  a s  a  r e s u l t  o f  h i s  i n a b i l i t y  t o  a s s e s s  l i s t e n e r  

in f o r m a t i o n a l  need o r  h i s  i n a b i l i t y  t o  s t r u c t u r e  th e  

m essage i n  a  way t h a t  i s  p r o c e s s a b le  f o r  t h e  l i s t e n e r .  

More s p e c i f i c a l l y ,  h i s  problem  i n  message s t r u c t u r e  may 

be l i n k e d  to  p a r t i c u l a r  s y n t a c t i c  f a i l u r e s  o r  t o  g e n e ra l  

o r g a n i z a t i o n a l  d e f i c i e n c i e s . An example o f  a  s y n t a c t i c  

f a i l u r e  would be a  c h i l d ' s  i n a b i l i t y  t o  m a n ip u la te  a 

s y n t a c t i c  form w ith  " i n s t e a d , "  i . e . ,  i f  th e  t a r g e t  r e f e r ­

e n t  were b lu e ,  he would s t a t e ,  " th e  r e d  one i n s t e a d  o f  

t h e  b lu e  o n e ."

On th e  o t h e r  h a n d ,  a g e n e r a l  o r g a n i z a t i o n a l  de­

f i c i e n c y  may r e f l e c t  th e  v i o l a t i o n  o f  c e r t a i n  c o n v e rs a ­

t i o n a l  maxims t h a t  a r e  o r d i n a r i l y  ad h e red  t o  by a s p e a k e r  

w i th in  d i s c o u r s e ,  and which may r e s u l t  i n  a  m essage 

s t r u c t u r e  t h a t  i s  n o t  p r o c e s s a b le  f o r  t h e  l i s t e n e r .

G ric e  (1975) o u t l i n e s  s e v e r a l  c o n v e r s a t i o n a l  maxims:

1 ) make y o u r  c o n t r i b u t i o n s  as  in f o rm a t iv e  a s  r e q u i r e d ;
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2) do n o t  make y o u r  c o n t r i b u t i o n s  more in f o rm a t iv e  th a n  

r e q u i r e d ;

3) t r y  t o  make y o u r  c o n t r i b u t i o n s  t r u e ;

4) d o n ' t  say  t h a t  f o r  w hich you la c k  e v id e n c e .

Many f i v e - y e a r - o l d s  v i o l a t e d  one o r  more o f  th e s e  maxims. 

F o r  i n s t a n c e ,  some f i v e - y e a r - o l d s  o f f e r e d  g r e a t  amounts 

o f  e x t ra n e o u s  in f o r m a t io n  i n  a d d i t i o n  t o  th e  r e q u i r e d  

i n f o r m a t i o n ,  th e r e b y  v i o l a t i n g  t h e  second  maxim. Occa­

s i o n a l l y ,  a  f i v e - y e a r - o l d  would g iv e  an i n a c c u r a t e  

d e s c r i p t i o n  o f  t h e  p i c t u r e  a lo n g  w i th  th e  needed  in fo rm a ­

t i o n ,  hence  v i o l a t i n g  t h e  t h i r d  maxim. At t im e s ,  a 

f i v e - y e a r - o l d  would c r e a t e  a  s t o r y  ab o u t t h e  p i c t u r e  th u s  

o f f e r i n g  i n f e r r e d  r a t h e r  th a n  f a c t u a l  in f o r m a t io n .

From t h e s e  o b s e r v a t io n s  and t h e  r e a l i z a t i o n  t h a t  

most s u b j e c t s  d e m o n s tra te d  v a r i a t i o n s  i n  t h e i r  message 

co d in g  a b i l i t y  as  a  f u n c t io n  o f  i te m  d i f f i c u l t y ,  i t  must 

be s t a t e d  t h a t  t h e  c o g n i t i v e  a b i l i t y  t o  a s s e s s  l i s t e n e r  

i n f o r m a t i o n a l  need  ca n n o t  be c o n s id e r e d  t h e  u n d e r ly in g  

d e te rm in in g  f a c t o r  o f  p e rfo rm an ce  on t h i s  r e f e r e n t i a l  

com m unication  t a s k .  C o g n i t iv e  a b i l i t y  i s  one f a c t o r  

among many t h a t  sh a p es  p e r fo rm a n c e .

As p r e v io u s l y  s t a t e d ,  t h e  a n a l y s i s  o f  t h e  d a t a  does 

i n d i c a t e  a  h ig h  c o r r e l a t i o n  betw een  e x p e r im e n ta l  t a s k  

p e rfo rm an ce  and c o g n i t i v e  l e v e l .  However, as  b o th  a r e  

known t o  im prove w ith  a g e ,  t h e  e x i s t e n c e  o f  a  c o r r e l a t i o n  

y i e l d s  l i t t l e  in f o r m a t io n  a b o u t  t h e  r e l a t i o n s h i p  betw een
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t h e  tw o. When age  i s  h e l d  c o n s t a n t  w i th in  t h e  d a t a  an a ­

l y s i s  , th e  r e l a t i o n s h i p  o f  c o g n i t i v e  l e v e l  t o  e x p e r im e n ta l  

t a s k  b e g in s  t o  em erge. I t  can be se en  t h a t  t h e  c o g n i t i v e  

d e c e n te r in g  t a s k  had l i t t l e  p r e d i c t i v e  power f o r  p e r ­

form ance on th e  e x p e r im e n ta l  t a s k .  T h is  f in d in g  may 

have  been  a  r e s u l t  o f  t h e  s p e c i f i c  d e c e n te r in g  t a s k  

chosen  f o r  a s se ss m e n t  o f  c o g n i t i v e  l e v e l .  As has been  

n o te d  i n  p r i o r  r e s e a r c h  (Crom er, 19 72, R u b in , 19 7 3 ) ,  t h e  

a b i l i t y  t o  d e c e n te r  d ev e lo p s  g r a d u a l l y .  The p a r t i c u l a r  

t a s k  u sed  may have r e q u i r e d  a  h i g h e r  l e v e l  o f  d e c e n te r in g  

a b i l i t y  th a n  i s  r e q u i r e d  f o r  a c c u r a te  pe rfo rm ance  on a 

r e f e r e n t i a l  com m unication t a s k .  F u r th e r  r e s e a r c h  i s  

needed  t o  e x p lo re  t h e  r e l a t i o n s h i p  o f  c o g n i t i v e  d e c e n te r ­

in g  a b i l i t i e s  t o  r e f e r e n t i a l  com m unication t a s k s  before"  

c o n c lu s io n s  can  be drawn.

C o n s e rv a t io n  a b i l i t y  d id  have p r e d i c t i v e  power f o r  

p e rfo rm ance  on t h e  e x p e r im e n ta l  t a s k .  I t  was o b se rv e d  

t h a t  c h i l d r e n  who were "good c o n s e rv e r s "  were more l i k e l y  

t o  show f a c i l i t y  i n  r e f o r m u l a t in g  an o r i g i n a l l y  ambigu­

ous m essage . T h is  o b s e r v a t io n  i s  i n  agreem ent w i th  o th e r  

b e h a v io r s  one would e x p e c t  from an  i n d i v i d u a l  who can 

" c o n s e rv e ."  A ccord ing  t o  P ia g e t  and I n h e ld e r  (1 9 6 9 ) ,  th e  

a b i l i t y  t o  co n se rv e  i s  b a se d  upon n o n e g o c e n tr ic  ty p e  

t h i n k i n g ,  i . e . ,  f l e x i b l e  th o u g h t  p a t t e r n s  t h a t  do n o t  

focus  on one a s p e c t  o f  a s i t u a t i o n .  T h e r e f o r e ,  t h e  c h i l d  

who can  c o n se rv e  w i l l  a l s o  be  a b le  t o  change h i s  re sp o n se
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s t r u c t u r e  t o  a d a p t  to  newly a c q u i r e d  in f o r m a t io n .

G e n e r a l ly ,  i t  can  be co n c lu d ed  t h a t  c o g n i t i v e  

l e v e l  i s  one f a c t o r ,  among many, t h a t  c o n t r i b u t e s  t o  

c h i l d r e n ' s  perfo rm ance  on a  r e f e r e n t i a l  com m unication 

t a s k .  As K rauss and G lucksberg  C1977) s t a t e ,  "A lthough 

e g o c e n tr is m  may c o n t r i b u t e  t o  th e  p o o r  perfo rm ance  o f  

you n g er  c h i l d r e n ,  i t  c a n n o t  a c co u n t  f o r  t h e  o v e r a l l  

p a t t e r n  o f  p e rfo rm ance"  (page  1 0 4 ) .  T h is  c o n c lu s io n  i s  

f u r t h e r  em phasized  when one r e a l i z e s  t h a t  a d u l t s ,  as  w e l l  

as  c h i l d r e n ,  vary  i n  t h e i r  a b i l i t y  t o  p e rfo rm  on a  r e f e r ­

e n t i a l  com m unication t a s k .

The e f f e c t s  o f  feed b ack  on m essage 

r e f o r m u la t io n

The r e s u l t s  o f  t h i s  s tu d y  i n d i c a t e  t h a t  th e  a b i l i t y  

t o  u t i l i z e  feed b ack  in c r e a s e s  w ith  a g e .  F iv e - y e a r - o ld s  

were u n ab le  t o  m odify t h e i r  m essages t o  th e  needs o f  t h e  

l i s t e n e r  even when th o s e  needs w ere e x p l i c i t l y  d e f in e d  

th ro u g h  fe e d b a c k .  F or  t h e  most p a r t ,  f i v e - y e a r - o l d s  i n  

b o th  feedback  groups used  lo s i n g  s t r a t e g i e s  f o r  message 

r e f o r m u l a t i o n .  I n  a d d i t i o n ,  th e y  i n d i c a t e d  th ro u g h  com­

ments t h a t  th e y  were unaware t h a t  t h e  s p e a k e r  shaped  th e  

l i s t e n e r ' s  re sp o n se  ( e . g . ,  " s h e 's  dumb, sh e  c a n ' t  g e t  i t  

r i g h t . "  " I  d id  t e l l  h e r ,  why d id  she g e t  i t  wrong?")

I f  q u e s t io n e d  p r i o r  to  t h e  l i s t e n e r ' s  r e s p o n s e ,  th e y  

co u ld  n o t  p r e d i c t  w h e th e r  th e  l i s t e n e r  would o r  would 

n o t  p erfo rm  a c c u r a t e l y .
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S e v e n -y e a r -o ld s  were a b le  t o  m odify t h e i r  r e s p o n s e s
4

f o r  t h e  l i s t e n e r ,  b u t  th e y  b e n e f i t e d  more from e x p l i c i t  

d i r e c t i v e  feedback  th a n  i m p l i c i t  n o n d i r e c t i v e  fe ed b a c k .  

They ap p e a red  t o  u t i l i z e  d i r e c t i v e  feed b ack  a s  a  gu ide  

f o r  r e f o r m u la t in g  th e  m essage . The group  r e c e i v i n g  

d i r e c t i v e  feedback  u sed  more w in n in g  s t r a t e g i e s  th a n  th e  

n o n d i r e c t i v e  feed b ack  g ro u p . S e v e n -y e a r -o ld s  i n d i c a t e d  

t h a t  th e y  were aware o f  t h e i r  c o n t r o l  o v e r  t h e  l i s t e n e r ' s  

r e s p o n s e s .  F o r  exam ple , t h e  fo l lo w in g  comments were 

r e c o rd e d :  " I  know s h e ' l l  g e t  t h i s  o n e ."  "She s h o u ld a

known, I  t o l d  h e r  what was i m p o r t a n t . "

N in e -y e a r - o ld s  and a d u l t s  w ere a b le  t o  m odify t h e i r  

o r i g i n a l  m essages a s  soon as  th e y  were in fo rm ed  o f  an 

e r r o r .  E i t h e r  ty p e  o f  feed b ack  was e f f e c t i v e .

For th e  most p a r t ,  th e s e  r e s u l t s  a g re e  w i th  th e  

c o n c lu s io n s  drawn by F is h b e in  and Osborne (19 71) and 

P e t e r s o n ,  e t  a l .  (1 9 7 2 ) :  e x p l i c i t  feed b ack  f a c i l i t a t e s  

r e sp o n d in g  on a r e f e r e n t i a l  com m unication t a s k .  I t  i s  

p o s s i b l e  t h a t  on a very  d i f f i c u l t  t a s k ,  n in e - y e a r - o l d s  

and a d u l t s  r e q u i r e  e x p l i c i t  feed b ack  f o r  a c c u r a te  r e ­

sp o n d in g ,  and t h a t  on a s im p le  t a s k  f i v e - y e a r - o l d s  may 

b e n e f i t  from some form o f  f e e d b a c k .

The u t i l i z a t i o n  o f  feedback  r e q u i r e s  t h a t  th e  c h i l d  

e v a lu a t e  h i s  o r i g i n a l  m essage . The a b i l i t y  t o  e v a l u a t e ,  

t h e o r e t i c a l l y ,  can  o c c u r  b o th  on th e  c o g n i t i v e  and l i n ­

g u i s t i c  l e v e l s .  C o g n i t i v e ly ,  t h e  c h i l d  must e v a lu a t e  h i s
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message to  d e te rm in e  i f  i t  c o n ta in s  th e  c r i t e r i a l  e l e ­

ments needed  by t h e  l i s t e n e r ,  and i f  i t  h as  s t r o n g e r
/

a s s o c i a t i o n s  w ith  t h e  r e f e r e n t  th a n  th e  n o n r e f e r e n t .  

L i n g u i s t i c a l l y ,  th e  c h i l d  must judge  t h e  l e x ic o n  and 

g ram m atica l s t r u c t u r e s  t o  be co n so n an t w i th  th e  l i n ­

g u i s t i c  c a p a b i l i t i e s  o f  t h e  l i s t e n e r .  From th e  re sp o n se s  

o f  t h e  c h i l d r e n ,  i t  i s  obv ious t h a t  an  i n a b i l i t y  t o  

e v a lu a t e  on e i t h e r  l e v e l  can  cau se  a  breakdown i n  b o th  

message fo rm a tio n  and r e f o r m u l a t i o n .

When m a n ip u la t in g  th e  e f f e c t s  o f  feed b ack  on mes­

sag e  r e f o r m u l a t i o n ,  t h i s  s tu d y  d id  n o t  s e p a r a t e  th e s e  

e v a lu a t iv e  l e v e l s .  I t  would be o f  i n t e r e s t  t o  se e  i f  

an e x p e r im e n ta l  t a s k  c o u ld  be d e s ig n e d  t h a t  would e f f e c ­

t i v e l y  s e p a r a t e  them.

The e f f e c t s  o f  m essage d i f f i c u l t y  
on s y n t a c t i c  s t y l e

The h y p o th e se s  r e l a t i n g  t o  v a r i a t i o n s  i n  s y n t a c t i c  

s t y l e  were n o t  s u p p o r te d  by t h e  d a t a .  These h y p o th e se s  

had  been m o tiv a te d  by S l o b i n 's  (19 75) t h i r d  charge  con­

c e rn in g  la n g u a g e :  be q u ic k  and e a s y .  S lo b in  m a in ta in s  

t h a t  a s p e a k e r  w i l l  a t te m p t  t o  condense as much in fo rm a­

t i o n  as  p o s s ib le  i n t o  t h e  s h o r t e s t  amount o f  t im e .  In  

t h i s  way, th e  s p e a k e r  can  convey t h e  maximum amount o f  

in fo rm a t io n  w h ile  he h o ld s  t h e  l i s t e n e r ' s  a t t e n t i o n .  I t  

i s  n o t  b e l i e v e d  t h a t  th e  l a c k  o f  s u p p o r t  ev id e n c e d  i n  

th e s e  f in d in g s  a l t e r  t h e  f e a s i b i l i t y  o f  S l o b i n 's
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c o n t e n t i o n .  R a th e r ,  t h e  n a t u r e  o f  t h e  e x p e r im e n ta l  t a s k  

d id  n o t  p r e s e n t  c o n d i t io n s  t h a t  would e l i c i t  s y s t e m a t ic  

s t y l i s t i c  v a r i a t i o n s  i n  m essage f o r m a t io n .  S l o b i n 's  

p o s i t i o n  r e l a t e s  t o  t h e  s y n t a c t i c  s t r u c t u r i n g  o f  o ld  

v e rsu s .n e w  in f o rm a t io n  w i th in  t h e  c o n te x t  o f  d i s c o u r s e .

The e x p e r im e n ta l  t a s k  o f  t h i s  s tu d y  d id  n o t  o f f e r  a 

s p e a k e r  an o p p o r tu n i ty  t o  c o n f r o n t  p a t t e r n s  o f  m essages 

w i th in  d i s c o u r s e .  I s o l a t e d  message fo rm a t io n  does n o t  

r e q u i r e  t h e  m a n ip u la t io n  o f  in f o r m a t io n  t h a t  i s  com parab le  

t o  t h e  o r g a n i z a t i o n  o f  in f o rm a t io n  w i th in  d i s c o u r s e .

R esearch  i s  needed  t o  e x p lo re  s t y l i s t i c  v a r i a t i o n s  

i n  s y n ta x .  I t  would be i n t e r e s t i n g  t o  s e e  i f  t h e  n a t u r e  

o f  t h e  message c o n t e n t ,  i . e . ,  t h e  amount o f  in f o r m a t io n  

t o  be coded and th e  k in d  o f  in f o r m a t io n  t o  be  coded , 

have d i f f e r e n t i a l  e f f e c t s  on s y n t a c t i c  s t y l e .  To be 

most m e a n in g fu l ,  how ever, t h e  e x p e r im e n ta l  d e s ig n  would 

have t o  e x p lo re  t h e  flow  o f  m essages w i th in  d i s c o u r s e .

C o n c lu s io n

T h is  s tu d y  exam ined t h e  e f f e c t s  t h a t  m a n ip u la t io n  

o f  v a r io u s  f a c t o r s  w i th in  a com m unication  s i t u a t i o n  has  

on t h e  a b i l i t y  t o  code nonambiguous m essag es .  V a r ia t io n s  

i n  s u b j e c t s '  r e s p o n s e s  d e m o n s tra te d  t h a t  t h e  r e f e r e n t i a l  

com m unication a b i l i t y  i s  n o t  d ep enden t upon a  s i n g l e  

f a c t o r  b u t  r a t h e r  r e q u i r e s  t h e  i n t e r a c t i o n  o f  m u l t i p l e  

com ponents. F o r  exam ple , though  a  c h i l d  m igh t d em o n s tra te
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t a c t i c  s t r u c t u r e s  c o u ld  p r e v e n t  t h e  co d in g  o f  non­

ambiguous messages*

A pproaching  lan g u ag e  s tu d y  from  w i t h i n  a  communi­

c a t i o n  model f o r c e s  one t o  acknowledge th e  i n t e r a c t i o n  

o f  s y n t a c t i c  and p ra g m a tic  f a c t o r s . H ence , when te a c h ­

in g  a  p a r t i c u l a r  s y n t a c t i c  s t r u c t u r e  t o  a  c h i l d  w i th  a 

language  p ro b lem , t h e  t e a c h e r  must be aware o f  t h e  

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

I f  th e  t e a c h e r  i s  n o t  aware o f  t h e s e  p ra g m a tic  c o n s id e r a%
t i o n s , a  d i s t o r t i o n  o f  norm al lan g u ag e  use  w i l l  r e s u l t .  

I n s t a n c e s  o f  d i s t o r t i o n  can  be n o te d  i n  t h e  fo l lo w in g  

s i t u a t i o n s :

1 .  t e a c h e r :  What do you want?
c h i l d :  The b a l l .
t e a c h e r :  No, s a y :  1̂  w ant t h e  b a l l .

2 . Both t h e  t e a c h e r  and th e  c h i l d  a r e  lo o k in g  a t  
th e  same p i c t u r e .  The t e a c h e r  a sk s  t h e  c h i l d  
t o  t e l l  h e r  a l l  a b o u t  th e  p i c t u r e .

3 . t e a c h e r :  What i s  t h i s ?  ( h o ld in g  up a  b a l l )
c h i l d :  A b a l l .
t e a c h e r :  No, a  r e d  b a l l .

I n  th e  f i r s t  exam ple , th e  t e a c h e r  h as  f a i l e d  t o

c o n s id e r  t h e  norm al flow  o f  d i s c o u r s e ,  w h i le  i n  t h e

second  and t h i r d  ex a m p le s , th e  t e a c h e r  h a s  ig n o re d  th e  

im p o r tan ce  o f  in f o r m a t io n  exchange and c o n t e x t u a l  con­

s t r a i n t s  .
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In  each  o f  t h e  above s i t u a t i o n s ,  t h e r e  i s  l i t t l e  

hope f o r  g e n e r a l i z a t i o n  o f  l e a r n i n g .  O u ts id e  o f  t h e  

c l i n i c a l  s e t t i n g  no one would demand t h a t  t h e  c h i l d  

u t t e r  " I  want t h e  " i n  r e s p o n s e  t o  "What do you

w a n t? " ,  n o r  would one e x p e c t  a  c h i l d  t o  d e s c r ib e  a  

p i c t u r e  t h a t  i s  i n  f u l l  view o f  b o th  t h e  s p e a k e r  and 

t h e  l i s t e n e r .

A r e f e r e n t i a l  com m unication  t a s k  f o r c e s  one t o  

c o n s id e r  m u l t i p l e  p ra g m a tic  f a c t o r s  when t r a i n i n g  a 

s y n t a c t i c  s t r u c t u r e .  A s y n t a c t i c  s t r u c t u r e  t h a t  i s  

t r a i n e d  w i th in  an a p p r o p r i a t e  com m unication s e t t i n g  w i l l  

have p o t e n t i a l  f o r  g e n e r a l i z a t i o n  t o  s i t u a t i o n s  o u t s i d e  

o f  th e r a p y .

There have b een  a t te m p ts  t o  t r a i n  t h e  r e f e r e n t i a l  

com m unication a b i l i t y  i n  c h i l d r e n  ( F r y ,  1966; S han tz  

and W ilso n , 19 72; Wood, 1975; Blue 1 9 7 5 ) .  However, th e  

t r a i n i n g  parad igm s have been  c o n s t r u c t e d  w i th o u t  com ple te  

u n d e r s ta n d in g  o f  th e  p a ra m e te rs  o f  r e f e r e n t i a l  communi­

c a t i o n  a b i l i t y .

S h an tz  and W ilson (1972) t r a i n e d  se v en  and a h a l f ­

y e a r - o l d s  t o  f u l l y  d e s c r ib e  p i c t o r i a l  d e s ig n s  and t o  

i s o l a t e  c r i t e r i a l  e lem e n ts  o f  p i c t u r e s .  The r e s u l t s  

i n d i c a t e  l e a r n i n g ,  i n  t h a t  c h i l d r e n  who had  been  t r a i n e d  

w ere b e t t e r  a b le  t o  p e rfo rm  on s i m i l a r  t a s k s  th a n  c h i l ­

d ren  who had n o t  been t r a i n e d .  The t r a i n e d  c h i l d r e n ,  how­

e v e r ,  d e m o n s tra te d  on ly  a m odera te  d eg ree  o f  t r a n s f e r  o f
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t a s k s .  The r e s e a r c h e r s  were u nab le  t o  a c co u n t  f o r  t h i s  

la c k  o f  t r a n s f e r  as th e y  i d e n t i f i e d  t h e  a b i l i t y  t o  

a s s e s s  t h e  l i s t e n e r ' s  need  as  t h e  on ly  u n d e r ly in g  f a c t o r  

o f  r e f e r e n t i a l  com m unication  a b i l i t y .  T h u s , i t  i s  

d e m o n s tra te d  t h a t  w i th o u t  ad e q u a te  u n d e r s ta n d in g  o f  t h e  

m u l t i p l e  components c o n t r i b u t i n g  t o  r e f e r e n t i a l  communi­

c a t i o n  a b i l i t y ,  r e s p o n s e  p a t t e r n s  canno t be m eaning­

f u l l y  e v a lu a te d  and th e  so u rc e  o f  breakdown ca n n o t  be 

i d e n t i f i e d .

The f in d in g s  o f  t h i s  s tu d y  c o n t r i b u t e  t o  o u r  f u r ­

t h e r  u n d e r s ta n d in g  o f  language  i n  use and s u g g e s t  a r e a s  

o f  a d d i t i o n a l  s tu d y .
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A ppendix A: A l i s t i n g  o f  p i c t u r e  t o p i c s  o f  th e  p r e ­
t r a i n i n g  t a s k .

t h e  t a r g e t  e lem en t
1 . Baby on t a b l e  O x ’ s )

Baby u n d e r  t a b l e  ( t a r g e t )  >  l o c a t i o n / p r e p o s i t i o n

2 . Boy push re d  c a r  O x ' s )
Boy push  b lu e  c a r  ( t a r g e t )  >  a t t r i b u t e / m o d i f i e r  on

t h e  o b je c t

3. Boy p u l l  wagon O x ' s )
G i r l  p u l l  wagon ( t a r g e t )  y  a c t o r / s u b j e c t

4 . Brown dog b a rk  O x ' s )
Yellow dog b a rk  ( t a r g e t )  > a t t r i b u t e / m o d i f i e r  on 

th e  s u b j e c t

5. G i r l  push b a l l  O x ' s )
G i r l  push c a r  ( t a r g e t )  ?

6 . Boy s i t  on box O x ' s )  v 
Boy s i t  i n  box ( t a r g e t )  '

Man h o ld  p u r p le  m agazine
O x ' s )

Man h o ld  y e l lo w  m agazine }
( t a r g e t )

r e c i p i e n t  o f  t h e  a c t i o n /  
o b j e c t

l o c a t i o n / p r e p o s i t i o n

a t t r i b u t e / m o d i f i e r  on 
th e  o b j e c t

8 ■ 

9,

10,

Woman h o ld  package O x ' s )
Man h o ld  package ( t a r g e t )  }  a c t o r / s u t ) j e c t

Skinny boy ru n s  O x ’ s )  
F a t  boy ru n s  ( t a r g e t ) ?  a t t r i b u t e / m o d i f i e r  on 

th e  s u b j e c t

Lady h o ld s  package O x ' s )
Lady h o ld s  b a l l  ( t a r g e t )  }  r e c i p i e n t  o f  t h e  a c t i o n /

o b je c t
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A ppendix  B: A l i s t i n g  o f  th e  p i c t u r e  t o p i c s  c o r re s p o n d in g
to  each co m b in a tio n  o f  s e m a n t i c / s y n t a c t i c  
e le m e n ts .

a c t o r / s u b j e c t :
i te m  #1: th e  l i t t l e  g i r l  i s  d r in k in g  m ilk
i te m  #26: th e  g i r l  i s  th ro w in g  th e  b a l l

r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t :
i te m  #6: t h e  dog i s  b i t i n g  t h e  c h a i r  
i te m  #31: th e  duck has  a  f lo w e r

l o c a t i o n / p r e p o s i t i o n :
i te m  #21: t h e  dog i s  i n  t h e  b a s k e t  
i te m  #46: th e  dog i s  on t h e  toybox

a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t ;
i te m  #11: th e  t e a c h e r  has  a  r e d  book 
i te m  #36: th e  g i r l  has  a  r e d  b a l l

a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t
i tem  #16; th e  b la c k  dog i s  ru n n in g  
i te m  #41: t h e  b la c k  c a t  i s  p la y in g

p a i r s

a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  
i te m  #4: t h e  boy i s  r i d i n g  t h e  b ik e  
i te m  #29: a g i r l  r o l l s  a  b a l l

a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n
ite m  #19: t h e  boy i s  i n  t h e  box 
i te m  #44; a g i r l  s i t s  on a  t a b l e

a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t  
i tem  #9: t h e  g i r l  i s  h o ld in g  a b lu e  b a l l  
i te m  #34: t h e  boy k ic k s  t h e  r e d  b a l l

a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t
i te m  #14: th e  y e l lo w  dog i s  e a t i n g  t h e  lu n ch  
i tem  #39: a b la c k  <Jog p la y s  w i th  a b a l l

r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o s i t i o n
ite m  #8: th e  g i r l  i s  p u t t i n g  th e  shoe i n  t h e  box 
i te m  #33: t h e  boy p u ts  th e  d o l l  on t h e “~ chair

r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t - a t t r i b u t e / m o d i f i e r  on 
th e  o b je c t
i te m  #13: a baby i s  c h a s in g  a  b lu e  b a l l  
i te m  #3 8: t h e  g i r l  blows a  b lu e  h o rn



r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  on 
t h e  s u b j e c t
i te m  #24: a  f a t  boy h as  f lo w e rs  
i te m  #49: t h e  f a t  g i r l  h o ld s  a  d o l l

l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t
i te m  #23: t h e  boy i s  p la y in g  w i th  a r e d  c a r  on th e  

t a b l e
i te m  #48: th e  man p u ts  t h e  b lu e  p a i n t  on th e  t a b l e

l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t  
i te m  #3: t h e  brown dog i s  l y in g  on th e  bed  
i te m  #28: a y e llo w  c a t  i s  on the'TJ'ox

a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  a t t r i b u t e / m o d i f i e r  on 
th e  s u b j e c t
i te m  #18: t h e  f a t  g i r l  h o ld s  t h e  r e d  b a l l  
i te m  #43: t h e  f a t  woman h o ld s  a  r e d  s w e a te r

T r ia d s

a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n /  
p r e p o s i t i o n
i te m  #17: t h e  boy i s  t a k i n g  t h e  c a r  o u t  o f  t h e  box 
i te m  #42: t h e  lad y  h as  a cup on th e  s a u c e r

a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  a t t r i ­
b u t e / m o d i f i e r  on th e  o b j e c t  
i te m  #2: t h e  man i s  r e a d in g  t h e  r e d  book 
i te m  #27: a  g i r l  i s  h o ld in g  a  b lu e  p l a t e

a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  a t t r i ­
b u t e / m o d i f i e r  on t h e  s u b j e c t  
i te m  #22: th e  brown dog i s  chewing th e  bone 
i te m  #47: a y e l lo w  c a t  p la y s  w i th  a b a lT

a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n - a t t r i b u t e / m o d i f i e r  
on t h e  o b j e c t
i te m  #25: th e  boy i s  p u t t i n g  y e l lo w  books on th e  
t a b l e
i te m  #50: t h e  man p u ts  t h e  r e d  h a t  i n  t h e  box

a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n - a t t r i b u t e / m o d i f i e r  
on th e  s u b j e c t
i te m  #12: t h e  y e l lo w  c a t  i s  i n  th e  b a s k e t  
i te m  #37: t h e  y e llo w  duck is~T h  th e  w h e e lb a r r e l

r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o s i t i o n -  
a t t r i b u t e / m o d i f i e r  on th e  o b j e c t  
i te m  #15: th e  m other i s  p u t t i n g  th e  b lu e  p l a t e  on 
th e  t a b l e
i te m  #40: a man p u t y e l lo w  f lo w e rs  i n  a  bag



r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o s i t i o n -  
a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t  
i te m  #10: a happy clown p u ts  a  h a t  i n  a  bag  
i te m  #35: a  happy la d y  p u ts  a  d re s s"T n  a t r u n k

l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  
a t t r i b u t e / m o d i f i e r  on th e  o b j e c t  
i te m  #5: t h e  happy g i r l  p u ts  th e  r e d  d o l l  i n  t h e  
box
i te m  #30: a happy boy p u ts  a  r e d  p la n e  i n  a  box

a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t - a t t r i -  
b u t e / m o d i f i e r  on t h e  s u b j e c t  
i te m  #7: t h e  f a t  boy i s  d r i v i n g  th e  r e d  c a r  
i te m  #32: th e  skiTTny g i r l  i s  r i d i n g  th e  r e d  b ik e

r e c i p i e n t  o f  th e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  on 
t h e  o b j e c t -  a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t  
i te m  #20: th e  f a t  boy i s  h i t t i n g  t h e  r e d  b a l l  
i te m  #45: a f a t  boy k ic k s  a  y e l lo w  b a l l



Appendix C: Sample p i c t u r e s

S e t  I  = i te m  #6 ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )

S e t  I I  = i te m  #•+ ( a c t o r / s u b j e c t  -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t )

S e t  I I I  = i te m  #10 ( a t t r i b u t e / m o d i f i e r  on th e
s u b j e c t -  l o c a t i o n / p r e p o s i t i o n - r e c i p i e n t  
o f  t h e  a c t i o n / o b j e c t )
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Appendix D: a d u l t  l e v e l  r e s p o n s e s :  none o f  t h e  e le m e n ts  
in c lu d e d  i n  t h e  r e s p o n s e s  below were ju d g ed  
as e x t ra n e o u s

1 . ( a c t o r / s u b j e c t )
t h e  l i t t l e  g i r l  i s  d r in k in g  m ilk .

2. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  
r e c i p i e n t  o f  th e  a c t i o n / o b j e c t )
th e  man i s  r e a d in g  th e  r e d  b o o k .

3. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e p o ­
s i t i o n )
th e  brown dog i s  l y in g  on th e  b ed .

*+. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t )  
th e  boy i s  r i d i n g  th e  b i k e .

5 . ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a t t r i b u t e /  
m o d i f i e r  on th e  o b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
th e  happy g i r l  p u ts  t h e  re d  d o l l  i n  t h e  box

6 . ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
th e  dog i s  b i t i n g  th e  c h a i r .

7. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b j e c t -  
a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )
th e  f a t  boy i s  r i d i n g  t h e  r e d  wagon.

\

8. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
th e  g i r l  i s  p u t t i n g  t h e  shoe  i n  t h e  b o x .

9 . ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t )
th e  g i r l  i s  h o ld in g  a  b lu e  b a l l .

10. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e -  
p o s i t i o n -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
a  happy clown i s  p u t t i n g  a  h a t  i n  t h e  b o x .

11. ( a t t r i b u t e / m o d i f i e r  on th e  o b j e c t )  
t h e  t e a c h e r  has  a  r e d  book .

12. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
th e  y e l lo w  c a t  i s  _in t h e  b a s k e t .
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13. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  r e c i p i e n t  o f  

th e  a c t i o n / o b j e c t )
a baby i s  c h a s in g  a  b lu e  b a l l .

14. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t )  
t h e  y e l lo w  dog i s  e a t i n g  t h e  lu n c h .

15 . ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  r e c i p i e n t  o f  t h e  
a c t i o n / o b j  e c t -  l o c a t i o n / p r e p o s i t i o n )
th e  m o th e r  i s  p u t t i n g  t h e  b lu e  p l a t e  on th e  t a b l e .

1 6 . C a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t )  
t h e  b la c k  dog i s  ru n n in g .

17 . ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
th e  boy i s  t a k i n g  th e  c a r  o u t  o f  t h e  b o x .

18. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a t t r i b u t e / m o d i ­
f i e r  on t h e  o b je c t )
th e  f a t  g i r l  h o ld s  t h e  r e d  b a l l .

19. ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
th e  boy i s  i n  th e  box .

20. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t )  
t h e  f a t  boy i s  th ro w in g  the . r e d  b a l l .

21. ( l o c a t i o n / p r e p o s i t i o n )  
th e  dog i s  i n  t h e  b a s k e t .

22. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b j e c t -  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
t h e  brown dog i s  chewing t h e  b o n e .

23. ( l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e / m o d i f i e r  on th e  
o b j e c t )
th e  boy i s  p la y in g  w i th  a  r e d  c a r  on t h e  t a b l e .

24. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b je c t -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t )
a f a t  boy has  f l o w e r s .

25. ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e /  
m o d i f i e r  on th e  o b j e c t )
th e  boy i s  p u t t i n g  y e l lo w  books on th e  t a b l e .
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26. ( a c t o r / s u b j e c t )

t h e  g i r l  i s  th ro w in g  th e  b a l l .

27. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
a  g i r l  i s  h o ld in g  a  b lue  p l a t e .

28. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
a y e l lo w  c a t  i s  on th e  box .

29. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
a  g i r l  r o l l s  a  b a l l .

30. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a t t r i b u t e /  
m o d i f i e r  on t h e  o b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
a  happy boy p u ts  t h e  r e d  a i r p l a n e  i n  t h e  box .

31. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
th e  duck h as  a  f l o w e r .

32. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t -  
a t t r i b u t e / m o d i f i e r  on th e  o b j e c t )
t h e  sk in n y  g i r l  r i d e s  t h e  r e d  b i k e .

33. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o ­
s i t i o n )
th e  boy p u ts  t h e  d o l l  on th e  c h a i r .

3*+. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t ) ,  
t h e  boy k ic k s  t h e  r e d  b a l l .

35. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
t h e  happy la d y  p u ts  a d r e s s  i n  t h e  t r u n k .

36. ( a t t r i b u t e / m o d i f i e r  on th e  o b j e c t )
th e  g i r l  h a s  a b lu e  b a l l .

37. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t h e  y e l lo w  duck i s  i n  t h e  w h e e l b a r r e l .

38. ( a t t r i b u t e / m o d i f i e r  on th e  o b j e c t -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t )
t h e  g i r l  blow s a  b lu e  h o r n .

39. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t )  
a b la c k  dog p la y s  w i th  a  b a l l .
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<+0. ( a t t r i b u t e / m o d i f i e r  on th e  o b j e c t -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
a man*puts y e l lo w  f lo w e r s  i n  a  b ag .

41. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t )  
t h e  b la c k  c a t  p la y s  w i th  a s t r i n g .

42 . ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
th e  lady h o ld s  a cup on th e  s a u c e r .

43. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a t t r i b u t e /  modi­
f i e r  on t h e  o b j e c t )
th e  f a t  woman h o ld s  a  r e d  s w e a te r .

44. ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
a g i r l  s i t s  on t h e  t a b l e .

45. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  r e c i p i e n t  o f  
th e  a c t i o n / o b j e c t -  a t t r i b u t e /  m o d i f ie r  on th e  
o b je c t )
a  f a t  boy k ic k s  a  y e l lo w  b a l l .

46 . ( l o c a t i o n / p r e p o s i t i o n )  
th e  dog i s  i n  t h e  to y b o x .

47. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t -  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
a y e l lo w  c a t  p la y s  w ith  a  b a l l .

48. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
th e  man p u ts  t h e  b lu e  b u c k e t  on th e  t a b l e .

49. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t )
th e  f a t  g i r l  h o ld s  a  d o l l .

50. ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e /  
m o d i f i e r  on th e  o b je c t )
th e  man p u t  th e  r e d  h a t  i n  t h e  box .



Appendix E: Examples of reformulation strategies

Winning S t r a t e g i e s

Recodes I te m  = a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n /
o b j e c t -  l o c a t i o n / p r e p o s i t i o n

t r i a l  I s  t h e r e * s  a  boy w i th  a  crown on w ho 's  p ic k in g  
up a l i t t l e  c a r .

t r i a l  I l s t h e r e ' s  a  boy w i th  a  crown on w ho 's  p ic k in g  
up a y e l lo w  c a r  i n  t h e  to y b o x .

P a r t i a l  reco d e s  I tem  = a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -
a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on 
t h e  o b j e c t

t r i a l  I s  i t ' s  a  g i r l ,  a  g i r l ' s  r i d i n g  a r e d  b i k e ,  
t r i a l  I I s  t h e  g i r l ' s  more s k i n n i e r  t h e r e .

I s o l a t i o n s  I te m  = a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t

t r i a l  I s  t h e r e  i s  a  g i r l  t h a t  i s  h o ld in g  a d o l l ,  
t r i a l  I I s  a  f a t  g i r l .

L osing  S t r a t e g i e s

P a r t i a l  I s o l a t i o n s  I te m  = a t t r i b u t e / m o d i f i e r  on t h e
s u b j e c t -  l o c a t i o n / p r e p o s i t i o n -  
r e c i p i e n t  o f  th e  a c t i o n / o b j e c t

t r i a l  I s  t a k in g  a  r e d  h a t  n o t  a  b a l l ,  
t r i a l  I I s  t h e r e ' s  a  s m i l in g  clown . i n s t e a d  o f  a  sa d  

clow n.

E x tran eo u ss  i te m  = a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -
l o c a t i o n / p r e p o s i t i o n

t r i a l  I s  t h e  d o g 's  on t h e  b e d .
t r i a l  I I s  cause  t h e  b o y 's  r e a d in g  a book .

R e p e t i t io u s  s I tem  = a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -
l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e /  
m o d i f i e r  on th e  o b j e c t

t r i a l  I s  s h e ' s  e r a s i n g  th e  c h a lk b o a rd ,  
t r i a l  I I s  s h e ' s  e r a s i n g  t h e  c h a lk b o a rd .
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U n s p e c i f ie d :  I te m  = a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n -
a t t r i b u t e / m o d i f i e r  on t h e  o b je c t

t r i a l  I :  h e ' s  h o ld in g  th e  book .
t r i a l  I I : th e  boy i s  h o ld in g  t h e  book u n d e r  t h e  t a b l e  

and now h e ' s  p u t t i n g  i t  on th e  t a b l e .
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1 . C a c to r / s u b j e c t )
t r i a l  I :  t h e  man i s  su c k in g  i t .
t r i a l  I I :  I  s e e  a  bab y .

2 . ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
t r i a l  I :  I  w ish  i t  was t h a t  o n e ,  I  se e  him and h e r

and h e r .  
t r i a l  I I :  I  se e  a empty d e sk .

3 . ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
t r i a l  I :  dog’ s on th e  b e d .
t r i a l  I I : t h e  boy i s  r e a d in g  on th e  bed  and a n o th e r  

boy .

4 . ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
a  s i g n ,  and a n o th e r  boy on a  b i c y c l e .

5 .  ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a t t r i b u t e / m o d i ­
f i e r  on th e  o b j e c t -  l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  t h a t  g i r l ' s  s a d  and t h a t  g i r l ' s  h ap p y ,
t r i a l  I I :  s h e ' s  r e a d in g  and s h e ' s  w r i t i n g .

6 . ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
th e  dog i s  b i t i n g  a  c h a i r  and n o t  a  book .

7. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t -
a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )
t r i a l  I :  I  s e e  a  dog , a  t r a s h  c a n .
t r i a l  I I :  N.R.

8. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t - l o c a t i o n / p r e p o -  
s i t i o n )
t h a t  shoe i n  t h e r e .

9 . ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t )  
t r i a l  I :  t h e  g i r l ' s  ru n n in g  a f t e r  th e  dog. 
t r i a l  I I :  t h e  g i r l  h a s  t h e  b a l l .



Appendix F Cont.

10. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e -  
p o s i t i o n -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t ) . 
t r i a l  I :  t h a t  o n e 's  happy and t h a t  o n e 's  s a d .  
t r i a l  I I :  t h a t  t h e  p u p p y 's  t h e r e .

11. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t ) ,  
t r i a l  I :  s h e ' s  lo o k in g  i n  t h e  book , 
t r i a l  I I :  N.R,

1 2 . ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  a c t o r / s u b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  t h e y ' r e  s w in g in g .
t r i a l  I I :  t h e  b o y 's  e a t i n g  and th e  g i r l ' s  n o t .

13 . ( a t t r i b u t e / m o d i f i e r  on th e  o b j e c t -  r e c i p i e n t  o f  
t h e  a c t i o n / o b j e c t )
t r i a l  I :  a  b a b y 's  c a t c h in g  a f t e r  a b a l l ,
t r i a l  I I :  h e ' s  r e a d in g  a  new spaper.

14. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b j e c t )  
t r i a l  I :  th e  dog i s  e a t i n g  some b read , h e ' s  e a t i n g  i t  
t r i a l  I I : t h e y fr e  p la y in g  f o o t b a l l . •

15 . ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t -  l o c a t i o n / p r e p o s i t i o n )
t r i a l  I : two g i r l b  have two p l a t e s  and a  b o y .
t r i a l  I I :  h e ' s  goona s i t  down.

16. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t )
t r i a l  I :  th e  boy i s  ru n n in g  a f t e r  th e  dog.
t r i a l  I I :  t h e r e  i s  a boy lo o k in g  a t  t h i s  ro c k .

17 . ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  th e y  a r e  s t a n d in g  on th e  s e a t ,
t r i a l  I I :  t h e r e ' s  a  boy l o o k i n '  i n  th e  box .

18 . ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a t t r i b u t e /  
m o d i f i e r  on t h e  o b j e c t )
t r i a l  I :  t h a t  t h e  boy i s  d r i n k i n g ,
t r i a l  I I :  t h a t  th e  two g i r l s  a r e  gonna h o ld  hands

b u t  t h e y ' r e  n o t .

19. ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n )
I  g o t  i t ,  th e  b o y 's  i n  t h e  b o x .

20. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  r e c i p i e n t  o f  
th e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )  
t r i a l  I :  t h a t  th e  boy i s  sk in n y  and th e  boy i s  f a t .
t r i a l  I I : t h a t  th e  s t i c k  i s  t h e r e  i n s t e a d  o f  th e  b a l l
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21. ( l o c a t i o n / p r e p o s i t i o n )  
t h a t  th e  dog i s  i n .

22. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b -  
j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
t r i a l  I : th e  c a t  h as  t h e  bone and th e  dog has

th e  bo n e .
t r i a l  I I :  t h e y 1re  a l l  b o n e » th e  dog has i n s t e a d  

o f  t h e  b a l l .

23. ( l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e / m o d i f i e r  on th e  
o b je c t )
t r i a l  I :  t h a t  th e  c a r  i s  on th e  t a b l e  n o t  u n d e r ,
t r i a l  I I :  t h a t  s h e ' s  d o i n g ^ t  u n d e r  th e  couch 

i n s t e a d  o f  on.

24. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  r e c i p i e n t  o f  
t h e  a c t i o n / o b j e c t )
t r i a l  I :  t h a t  one i n s t e a d  o f  th e  book,
t r i a l  I I :  t h a t  i t s  o v e r  t h e r e .

25 . ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n -  a t t r i b u t e /  
m o d i f i e r  on th e  o b je c t )
t r i a l  I :  h e ' s  h o ld in g  t h e  book,
t r i a l  I I :  t h e  boy i s  h o ld in g  th e  book u n d e r  th e

t a b l e  and now h e ' s  p u t t i n g  i t  on t h e  
t a b l e .

26. ( a c t o r / s u b j e c t )
t h e  g i r l ' s  h id in g  and th e  g i r l ' s  g o ing  t o  throw  
th e  b a l l  t o  t h e  o t h e r  g i r l .

27 . ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
t r i a l  I :  t h e  g i r l ' s  h o ld in g  t h e  p l a t e  down and

n o t  t h e  m o th e r ,  
t r i a l  I I :  t h a t  t h e  b u t t e r ’ s i n  t h e  m id d le  and n o t  

t h e  b r e a d .

28. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
t r i a l  I :  t h a t  i t s  on th e  box.
t r i a l  I I :  and t h e  l i t t l e  boy i s  r i d i n g  th e  b ik e .

29. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t )  
t r i a l  I :  t h a t  t h e  two g i r l s  a r e  p la y in g  i n  th e

sandbox .
t r i a l  I I :  t h e  g i r l ' s  r e a d in g  th e  book.
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30. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a t t r i b u t e / m o d i ­
f i e r  on th e  o b j e c t -  l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  t h a t  t h e  boy i s  happy and th e  o th e r  b o y ’ s

s a d .
t r i a l  I I :  t h a t  t h e  g i r l ’s  h o ld in g  th e  d o l l .

31. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
t h a t  th e  duck h as  t h e  f l o w e r .

32. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b j e c t -  
a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )
t r i a l  I :  t h a t  a g i r l ' s  r i d i n g  a b ik e ,
t r i a l  I I : t h a t  th e  g i r l  had a  l i t t l e  t h i n g  i n  h e r

hand  and th e  o t h e r  g i r l  h a s  a p u rse  i n  
h e r  hand .

33. ( r e c i p i e n t  o f  th e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o ­
s i t i o n )
t r i a l  I :  t h a t  th e  boy baby has  th e  d o l l ,
t r i a l  I I : t h a t  th e  boy baby i s  p u t t i n g  i t  u nder

t h a t  t a b l e  and th e  o t h e r  baby i s  p u t t i n g  
i t  on th e  c h a i r .

3U. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t )  
t r i a l  I :  th e  b o y ’ s c r y in g ,
t r i a l  I I :  and  h e ’ s s i t t i n g .

35. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n -  r e c i p i e n t  o f  th e  a c t i o n /  o b je c t )
t r i a l  I :  I  t h in k  I  g o t i t ,  t h a t  la d y  i s  happy and

t h a t  la d y  i s  s a d .  
t r i a l  I I :  th e  b ig  g i r l  i s  gonna hang h e r  c lo th e s  up.

36. ( a t t r i b u t e / m o d i f i e r  on  t h e  o b je c t )  
t r i a l  I :  t h e  g i r l  h a s  a b a l l  i n  h e r  h an d .
t r i a l  I I : t h a t  t h e  boy i s  s l i d i n g  down on th e  s l i d e .

37. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  t h a t  th e  duck i s  i n  th e  w h e e lb a r r e l .
t r i a l  I I : t h a t  th e  cow i s  l a y in g  on th e  g r a s s  and

t h e r e ’s a  boy.

38. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  r e c i p i e n t  o f  th e  
a c t i o n / o b j e c t )
t r i a l  I :  t h a t  t h e  g i r l  has  t h r e e  b o t t l e s  o f  so m eth in g ,
t r i a l  I I :  th e  g i r l  h as  a  h o rn .
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39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t )  
t r i a l  I :  t h e  dog i s  p la y in g  w ith  t h e  b a l l ,
t r i a l  I I :  t h a t  t h e  boy i s  lo o k in g  a t  n o th in g .

( a t t r i b u t e / m o d i f i e r  on th e  o b j e c t -  r e c i p i e n t  o f  
th e  a c t i o n /  o b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
t r i a l  I : t h a t  t h e  boy i s  p u t t i n g  f lo w e rs  i n  t h e

b ag .
t r i a l  I I :  N.R.

( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t )  
t r i a l  I :  t h a t  th e  g i r l  i s  sew ing ,
t r i a l  I I :  t h a t  th e  g i r l *  I  mean t h e  boy has  a  p i c ­

t u r e  o f  a  f i s h .

( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n /  o b j e c t -
l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  t h a t  t h e  baby h as  a  p l a t e .
t r i a l  I I :  t h a t  t h e  g i r l ' s  e a t i n g  and i t s  h e r e .

( a t t r i b u t e /  m o d i f i e r  on th e  s u b j e c t -  a t t r i b u t e /
m o d i f ie r  on t h e  o b je c t )
t r i a l  I :  t h a t  t h e  g i r l  h a s  t h e  c o a t .
t r i a l  I I :  t h a t  t h e  b o y 's  on t h e  b e d .

( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
t r i a l  I :  t h a t  th e  boy h a s  f lo w e r  p i c t u r e  and th e

g i r l ' s  r e a d in g ,  
t r i a l  I I :  t h a t  t h e  g i r l ' s  s i t t i n g  u n d e r  t h e  t a b l e

and t h a t  th e  g i r l * s  r e a d in g  on th e  t a b l e .

( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  r e c i p i e n t  o f  
th e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )  
t r i a l  I :  th e  baby i s  f a t  i n s t e a d  o f  s k in n y ,
t r i a l  I I :  N.R.

( l o c a t i o n / p r e p o s i t i o n )  
t h a t  th e  dog i s  on th e  b o x .

( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t - a c t o r / s u b j e c t -  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
t h a t  a .  t h a t  t h e  g i r l *  t h e  k i t t y ' s  p la y in g  w ith  

a  b a l l .

( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
t r i a l  I : t h a t  t h e  g i r l  i s  j  umproping and t h a t  t h e

b o y 's  l i c k i n g  th e  i c e  cream , 
t r i a l  I I :  N.R.
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49. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  r e c i p i e n t  o f  
th e  a c t i o n / o b j e c t
t r i a l  I :  t h a t  th e  g i r l ' s  r i d i n g  t h e  s c o o t e r ,  
t r i a l  I I : t h a t  th e  g i r l  h as  a d o l l .

50. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t r i a l  I : t h a t  t h e  clown has  a h a t  and h e ' s goona

p u t i t  i n  t h e  b o x . 
t r i a l  I I :  t h a t  theHt>oy and th e  g i r l  and th e  o t h e r  

g i r l .
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1. ( a c t o r / s u b j e c t )
t h a t  one h as  a  g i r l  d r in k in g  and n o t  a  l a d y .

2. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t -  
r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
t r i a l  I :  th e r e * s  a  man i n s t e a d  o f  a  la d y ,
t r i a l  H i  he h a s  a  reef "book.

3. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
t r i a l  I :  i t ' s  a brown dog n o t  a  b la c k  dog.
t r i a l  I I :  th e  brown d o g 's  on to p  o f  th e  bed  n o t  u nder

th e  bed7

4 . ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
th e r e * s  a  boy r i d i n g  a b ik e  i n s t e a d  o f  a s c o o t e r .

5 . ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e p o ­
s i t i o n -  a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )
t r i a l  I :  i t ' s  a  r e d  d o l l  i n s t e a d  o f  a  b lu e  d o l l ,
t r i a l  I I :  i t ' s  a  r e d  d o l l  NOT a  BLUE d o l l .

6 . ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )
t h i s  o n e 's  e a s y -  i t ’ s a dog p la y in g  w i th  a  c h a i r
i n s t e a d  o f  a  b o n e ,  d o l l  o r  book.

7. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b j e c t -
a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )
t r i a l  I :  t h e r e ' s  a  boy i n  a r e d  wagon n o t  a  g i r l

i n  a  r e d  wagon 
t r i a l  I I :  h e ' s  n o t  i n  a  b lu e  wagon, i n  a r e d  wagon.

8. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o s i ­
t i o n )
th e  shoe i n  th e  box n o t  on i t  -  n o t  a book.

9 . ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )  
i t s  a g i r l  w ith  a  b lu e  beach  b a l l  i n s t e a d  o f  a  red  
beach  b a l l .

10. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e p o -  
t i o n -  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t  
t r i a l  I :  t a k in g  a r e d  h a t  n o t  a b a l l ,
t r i a l  I I :  Now I  know, t h e r e ' s a s m i l in g  clown i n s t e a d  

o f  a sa d  clown.
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11. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t )
th e  t e a c h e r ' s -  t h e r e ' s  a  r e d  book i n s t e a d  o f  a b lu e  
and a  g re en  book.

12. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t h e r e ' s  a  g i r l  i n  a  r e d  d r e s s  n o t  t h e r e ' s  a boy- 
t h e r e ' s  a  y e l lo w  c a t  i n  a b a s k e t  i n s t e a d  o f  a  
o ran g e  c a t  and a dog.

13. ( r e c i p i e n t  o f  th e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  
on t h e  o b je c t )
'c a u s e  a boy w ith  a b lu e  beach  b a l l  i n s t e a d  o f  an 
o range  b a l l  and a  o range  c a r  a n d 'a  "blue c a r .

14. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t )  
t h e r e ' s  a y e l lo w  dog i n s t e a d  o f  a y e llo w  b i r d  and 
a b la c k  b i r d  and a b la c k  dog.

15. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  
on t h e  o b j e c t -  l o c a t i o n / p r e p o s i t i o n )
t r i a l  X: t h e r e ' s  a  b lu e  d is h  t h a t  s h e ' s  p u t  down 

i n s t e a d  o f  a  b lu e  d i s h  and a  g l a s s  and a 
sm a l l  d i s h .

t r i a l  I I : I  d o n t ' s  know, t h e r e ' s  a  g reen  t a b l e  c l o t h -
t h e r e ' s  a b lu e  d is h  i n s t e a d  o f  a  r e d  d i s h ,
and a b lu e  d i s h  and a b ig  g re en  d i s h .

16. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t )
t h e r e ' s  a  b la c k  dog i n s t e a d  o f  a  o range  dog and a 
brown dog and a y e l lo w  dog.

17. ( a c t o r / s u b j e c t - r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  a  boy i n s t e a d  o f  a g i r l ,
t r i a l  I I :  one"*'s p la y in g  w ith  a  b a l l  and o n e 's  has

an o range  c a r  and i t  has  a  brown box and 
i t  sa y s  " to y b o x ."

18. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a t t r i b u t e / m o d i ­
f i e r  on th e  o b j e c t )
t r i a l  I :  t h e r e ' s  a  r e d  b a l l  i n s t e a d  o f  a  y e l lo w

b a l l .
t r i a l  I I :  t h e r e ' s  f lo w e rs  by t h e  lo g  n o t  by t h e  

t e e t e r t o t t e r .

19. ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n )
t h e r e ' s  a  boy u n d e r  th e  box i n s t e a d  o f  a  g i r l  under  
t h e  box and a  g i r l o n  to p  o f  t h e  box and a boy on 
to p  o f  t h e  box .
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20. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  r e c i p i e n t  o f  
th e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t )  
t r i a l  I :  t h e r e ' s  a  r e d  b a l l  and a b lu e  b a l l  and a

p a i r  o f  p l i e r s  g e t t i n g  th ro w ed .
t r i a l  I I :  t h e r e ' s  a f a t  boy i n s t e a d  o f  a  sk in n y  boy .

21. ( l o c a t i o n / p r e p o s i t i o n )
t h e r e ' s  a  dog i n  th e  b a s k e t  i n s t e a d  o f  o u t  o f  t h e  
b a s k e t .

22. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t -  
a t t r i b u t e / m o d i f i e r  on th e  s u b je c t )
t r i a l  I :  t h e r e ' s  a dog w i th  a  bone i n s t e a d  o f  a

c a t  w i th  a bone, 
t r i a l  I I :  t h e r e ' s  a dog w ith  a  bone i n s t e a d  o f  a 

b a s e b a l l .

23. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
t h e r e ' s  a  boy w ith  a  r e d  c a r  on to p  o f  t h e  t a b l e  
and n o t  w i th  a b lu e  c a r  u n d e r  t h e  t a b l e  and n o t  
w ith  th e  re d  c a r  u n d er  t h e  t a b l e  and b lu e  c a r  on 
to p  o f  t h e  t a b l e .

2^ . ( r e c i p i e n t  o f  th e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i ­
f i e r  on t h e  s u b j e c t )
t r i a l  I :  t h e r e ' s  a boy w i th  f lo w e rs  i n s t e a d  o f  a

p in k  book.
t r i a l  I I :  t h e r e ' s  a  man w i th  p in k  f lo w e rs  w i th  

b lu e  p a n ts  and a  r e d  s h i r t  and y e llo w  
h a i r .

25. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
a  man w ith  a y e l lo w  book on to p  o f  th e  t a b l e  n o t  
uncfer th e  t a b l e  and n o t  a T a d y  w ith  a y e llo w  book 
on to p  o f  th e  t a b l e  n o t  w i th  a man w i th  a  p u rp le  
book on to p  o f  t h e  t a b l e .

26. ( a c t o r / s u b j e c t )
t h e r e ' s  a  g i r l  w i th  a  r e d  b a l l  i n s t e a d  o f  a  boy 
w ith  a  r e d  b a l l .

27. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n / o b j e c t -  
a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )
t h e r e ' s  a  g i r l  w i th  a b lu e -  i t ' s  n o t  a r e d  d i s h , 
n o t  a  man w ith  a  b lu e  d i s h  and n o t  a  g i r l  w i t h a  
b lu e  cup.
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28. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
t r i a l  Is  i t s  a y e l lo w  c a t  n o t  a  o ran g e  c a t .  
t r i a l  I I :  and t h e  y e l lo w  c a t s  on to p  o f  th e  box .

29. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n /  o b j e c t )  
t h e r e 1s a g i r l  w i th  a b a s e b a l l  n o t  a boy w ith  a 
b a s e b a l l  n o t  a  g i r l  w i th  an o range c a r  n o t  a boy 
w ith  a n .o ra n g e  c a r .

30. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  l o c a t i o n / p r e -  
p o s i t i o n -  a t t r i b u t e / m o d i f i e r  on th e  o b j e c t )  
t r i a l  I :  t h e r e * s  a boy w ith  a  r e d  a i r p l a n e  n o t  a

b lu e  a i r p l a n e ,  
t r i a l  I I :  i t s  a  g re e n  box.

31. ( r e c i p i e n t  o f  t h e  a c t i o n )
t h e r e ' s  a  y e l lo w  duck w ith  a b lu e  f lo w e r  n o t  a  worm.

32. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t -  
a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )
t r i a l  I :  t h e r e ' s  a  g i r l  on a  r e d  b ik e  n o t  w i th  a

boy on a  r e d  b ik e  and n o t  w i th  a  g i r l  
on a  p u r p le  b ik e ,  

t r i a l  I I :  t h e r e ' s  w h i te  t r e e s  i n s t e a d  o f  g reen  
t r e e s  t h e r e ' s  g ree n  t r e e s  i n s t e a d  o f  a  
w h i te  t r e e .

33. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  l o c a t i o n / p r e p o ­
s i t i o n )
t h e r e ' s  a boy s ta n d in g  u£  w i th  a  d o l l  n o t  a boy 
s i t t i n g  down w ith  a d o lT f

3*4. ( a c t o r / s u b j e c t -  a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t )  
t h e r e ' s  a boy w i th  a  r e d  b a l l  n o t  a  g i r l  w i th  a 
r e d  b a l l  n o t a  g i r l  w i th  a b lu e  b a l l  n o t  a g i r l  
w i th  a  b lu e  b a l l .

35. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  l o c a t i o n / p r e -  
p o s i t i o n -  a t t r i b u t e / m o d i f i e r  on t h e  o b je c t )  
t r i a l  I :  t h e r e ' s  a boy s ta n d in g  up n o t  s i t t i n g

down.
t r i a l  I I :  t h e r e ' s  a p u rp le  d r e s s  and th e  doo rs

c lo s e d  and a  boy and a  g i r l  s t a n d in g  up.

36. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t )
t h e r e ' s  a g i r l  w i th  a b lu e  b a l l  n o t  a  y e l lo w  b a l l
and n o t  a  g i r l  w i th  g reen  b a l l  and n o t  a r e d  b a l l .
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37. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a c t o r / s u b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
th e  y e l lo w  duck and n o t  a  b la c k  duck i n  t h e  w h ee l-  
b a r r e l .

38. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  
on t h e  o b je c t )
th e  g i r l  w i th  t h e  t ru m p e t t h e  g i r l  w ith  t h e  b lu e  
tru m p e t and n o t  an ^orange tru m p e t n o t  an 
o range  b a l lo o n  n o t  a b lu e  b a l lo o n .

39. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  a c t o r / s u b j e c t )  
i t f s a  b la c k  dog w ith  a r e d  b a l l .

40. ( r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  a t t r i b u t e / m o d i f i e r  
on th e  o b j e c t -  l o c a t i o n / p r e p o s i t i o n )
t h e r e f s a  man p u t t i n g  a , t h e r e ' s  a  man p u t t i n '  i n  
a  y e llo w  f lo w e r  i n  a  bag  i n s t e a d  o f  a  y e l lo w  b a l l .

41. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t )
a b la c k  c a t  i s  p la y in g  w ith  r e d  y a r n .

42. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t -  
l o c a t i o n / p r e p o s i t i o n )
t r i a l  I :  a  boy e a t i n g  and d r in k in g  i n s t e a d  o f

e a t i n g .
t r i a l  I I :  t h e r e ' s  a la d y  t h a t  has  a  cup s h e 's  

n o t  d r in k in g  and n o t  w i th  a  s a u c e r  
o v e r  i t .

43. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a t t r i b u t e /  
m o d i f ie r  on th e  o b je c t )
t r i a l  I :  r e d  c o a t  n o t  a b lu e  c o a t ,  
t r i a l  I I :  t h e r e ' s  a la d y  w ith  a r e d  c o a t  n o t  a 

b lu e  c o a t .

44. ( a c t o r / s u b j e c t -  l o c a t i o n / p r e p o s i t i o n )  
t h e r e ' s  a  g i r l  s i t t i n g  on a  t a b l e  i n s t e a d  o f  a 
boy i n s t e a a o F  a  g i r l  uruTer a  t a b l e  i n s t e a d  o f  
a  boy under  a  t a b l e .

45. ( a t t r i b u t e / m o d i f i e r  on t h e  s u b j e c t -  a t t r i b u t e / m o d i ­
f i e r  on t h e  o b j e c t -  r e c i p i e n t  o f  t h e  a c t i o n / o b j e c t )  
t r i a l  I :  t h e r e ' s  a  boy w i th  a  y e llo w  b a l l  i n s t e a d

o f  a g reen  b a l l*  
t r i a l  I I :  t h e r e ' s  a  boy w ith  a  y e l lo w  b a l l  i n s t e a d  

o f  a  p a i l .

46. ( l o c a t i o n / p r e p o s i t i o n )
t h e r e ' s  a brown dog i n  t h e  box i s  on th e  to p  o f  th e  
box on to p  where i t  sa y s  " to y "  on i t .
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47. ( a c t o r / s u b j e c t -  r e c i p i e n t  o f  th e  a c t i o n /  o b j e c t -  
a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t )
t h e r e f s a  y e l lo w  c a t  w ith  p u rp le  b a l l  i n s t e a d  o f  
a  p u r p le  c a r  and a  Thrown c a t  w i th  a  p u r p le  b a l l  
i n s t e a d  o f  a  dog w i th  a  p u rp le  b a l .

48. ( a t t r i b u t e / m o d i f i e r  on t h e  o b j e c t -  l o c a t i o n / p r e ­
p o s i t i o n )
t r i a l  I : t h e r e  i s  a f a t  man i n s t e a d  o f  a sk in n y

man.
t r i a l  IX: t h e r e  i s  a  g i r l  jum ping r o p e .

49. ( a t t r i b u t e / m o d i f i e r  on th e  s u b j e c t -  r e c i p i e n t  o f  
th e  a c t i o n / o b j e c t )
t r i a l  I :  t h e r e ' s  a  g i r l  on a s c o o t e r  i n s t e a d  o f

a g i r l  w i th  a d o l l  and s c h o o l  book and 
a  d o l l  a g a in

t r i a l  I I :  t h e r e ' s  a  g i r l  w ith  a  b lu e  d o l l  i n s t e a d  
o f  a  s c h o o l  book

50. ( a c t o r / s u b j e c t -  a t t r i b u t e /  m o d i f ie r  on th e  o b j e c t -  
p r e p o s i t i o n )
t h e r e ' s  a man p u t t i n '  a  r e d  h a t  in  i n s t e a d  o f  a 
b lu e  h a t .
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