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A b s tra c t

O b je c ts ,  Concepts, Words: R e la t io n s  in  Early  Development

by

Joan L u c a r ie l lo  

A dviser:  P ro fe s so r  K atherine  Nelson

This s tu d y  add ressed  th e  q u e s t io n  of developmental change in  th e  

l e x i c a l  a c q u i s i t i o n  p ro c e s s .  In  th e  case  of developmental 

d i f f e r e n c e s ,  th e  aim was to  s p e c i fy  the  n a tu re  and cause o f those  

d i f f e r e n c e s .

Two groups o f i n f a n t s :  Beginner (p re -vocabu la ry  s p u r t )  and

Advanced (p o s t - sp u r t /m u l t i -w o rd  u t t e r a n c e )  sp eak e rs ,  p a r t i c ip a te d  i n  a 

concept/word le a r n in g  experim en t. Learning involved  m oth e r-ch ild  

dyads in  th e  re p e a te d  enactment of an event in c o rp o ra t in g  th e  use of 

u n fa m il ia r  o b j e c t s ,  r e p re s e n t in g  th e  to -b e - le a rn e d  concepts/w ords. 

R ecep tive  le a r n in g  t e s t s  were a d m in is te re d .  A f te r  le a rn in g ,  

g e n e r a l i z a t io n  t a s k s ,  t e s t i n g  word e x ten s io n  to  concept exemplars and 

non-exemplars on th e  b a s is  of p e r c e p tu a l ,  f u n c t io n a l ,  and r e l a t i o n a l  

in fo rm a tio n  about o b j e c t s ,  were a d m in is te red .

R e su lts  in d ic a te d  t h a t  Advanced speakers  lea rned  more words than  

Beginner s p e a k e rs .  A d d i t io n a l ly ,  Advanced speakers  engaged in  a l l  

forms of g e n e r a l i z a t i o n  b e h av io r .  T he ir  words s ig n i f i e d  o b je c t  

co n cep ts ,  i n  t h a t  concep tua l  knowledge of o b je c ts  may be d e f in e d ,  in  

terms of i n t e n s io n ,  as sp e c i fy in g  p e rc e p tu a l ,  f u n c t io n a l ,  and
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r e l a t i o n a l  knowledge about o b je c t s ,  and, In  terms of e x te n s io n ,  as 

s p e c i fy in g  concept members. Beginner speakers  evidenced extrem ely  

l im i te d  g e n e r a l i z a t io n .  T he ir  words b a s ic a l ly  r e f e r r e d  only  to  the  

le a r n in g  s e s s io n  o b j e c t s .  These g e n e r a l iz a t io n  d a ta  i n d ic a te  a 

developm ental s h i f t  i n  word meaning, from r e f e r e n t i a l , d e f in ed  as the  

r e l a t i o n  h o ld in g  between a word and a s p e c i f i c ,  in d iv id u a l  o b je c t ,  to  

d e n o ta t lo n a l , d e f in ed  as the  r e l a t i o n  ho ld ing  between a word and the  

c l a s s  o f  o b je c t s  to  which t h a t  word c o r r e c t ly  a p p l i e s .

The fo llo w in g  v a r ia b le s  d id  no t account f o r  th ese  developm ental 

d i f f e r e n c e s :  c h i ld  age , o b je c t  permanence development, m aternal

speech , and c h i ld  a c t io n  on o b j e c t s .  A nalysis  of ano ther  v a r i a b le ,  

the  a b i l i t y  to  form o b je c t  concep ts ,  rev ea led  th a t  both  speaker groups 

formed o b je c t  co n cep ts ,  though Advanced speakers  formed s i g n i f i c a n t l y  

more. However, im portan t  group d i f f e r e n c e s  were found in  th e  r e l a t i o n  

between th e se  concepts  and the  le a rn in g  and g e n e ra l iz a t io n  of words 

a s s o c ia te d  w ith  them. Beginner speakers  evidenced a la c k  of 

c o o rd in a t io n  between t h e i r  concep tua l and l e x i c a l  system s, accoun ting  

fo r  r e f e r e n t i a l  word meaning. Advanced speakers  evidenced an 

i n t e r r e l a t i o n  between th e se  system s, which a f fo rd s  d e n o ta t io n a l  word 

meaning. This c o o rd in a t io n  in  systems i s  a lso  proposed to  be 

r e s p o n s ib le  f o r  b e t t e r  word and concept le a rn in g  in  Advanced s p e a k e rs .
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1

In tro d u c t io n

The problem of what c h i ld r e n 's  f i r s t  words mean i s  a to p ic  th a t  

has genera ted  c o n s id e ra b le  t h e o r e t i c a l  and e m p ir ic a l  a t t e n t i o n  as w ell 

as c o n tro v e rsy .  To prov ide a f la v o r  of the  is s u e s  and problems, some 

phenomena c h a r a c te r iz in g  e a r ly  word use and t h e i r  a t te n d in g  debates 

w i l l  be no ted . There have been rag ing  debates  over the  degree and 

s ig n i f ic a n c e  of the  e x ten s io n  (o v e r - ,  u n d e r- ,  o v e r lap )  of f i r s t  words 

( e . g . ,  A nglin , 19/7; 1983; Bowerman, 1976; 1977; C lark , 1973; 1983; 

Nelson, R e sco r la ,  Gruendel, & B ened ic t,  1978; R esco rla ,  1980). A 

second major i s s u e  concerns the importance of form and fu n c t io n  in  

e a r ly  word meaning ( e . g . ,  A nglin , 1977; Bowerman, 1976; 1977; C lark , 

1973; Nelson, 1974). Another c e n t r a l  theme of the  debate  over e a r ly  

words i s  the r e l a t i o n  between concepts and words, w ith  some proposing 

th a t  concepts p recede word le a rn in g  ( e . g . ,  Bloom, 1973; Nelson, 1974), 

o th e rs  p roposing  th a t  ' i r d  le a rn in g  precedes concepts ( e . g . ,  Anglin, 

1977; Bowerman, j ^"

In  a d d i t io n ,  developmental phenomena r e l a t e d  to  e a r ly  word use 

have cap tu red  the  regard  of i n v e s t i g a t o r s .  Two major developmental 

d i f f e r e n c e s  in  e a r ly  word use have been widely documented. One i s  the 

f in d in g  t h a t ,  when f i r s t  acq u ired ,  words a re  o f te n  used in  a very 

l im i te d  or r e s t r i c t e d  way. E arly  words have been thought to  be t ie d  

.to  p a r t i c u l a r  r e f e r e n t s  (Anglin , 1977; Bowerman, 1977; Nelson & 

L u c a r i e l lo ,  in  p r e s s ) ,  o r  to  s p e c i f i c  a c t io n  schemes (B ates , 1979), or 

to  the  enactment of p a r t i c u l a r  e v e n ts ,  c o n s tra in ed  to  a 

s p a t ia l / t e m p o r a l  co n tex t  ( B a r r e t t ,  1983b; Bloom, 1973; Nelson e t  a l . ,  

1978). A d d i t io n a l ly ,  word le a rn in g  has been noted to  begin as a slow
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process  in  the  f i r s t  h a l f  of the  second y ea r  of l i f e ,  w ith  a 

vocabulary  s p u r t  or name exp losion  o ccu rr in g  a t  approxim ately 

m id-point during  the  second year  (Bloom, 1973; Bloom, L i f t e r ,  & 

Broughton, in  p r e s s ;  Dore, 1978; McShane, 1979; Nelson, 1973b; S te rn ,  

1930).

Though th ese  phenomena have been widely no ted , very few 

developmental th e o r ie s  of l e x i c a l  a c q u i s i t io n  have been pu t forward. 

The bes t  a r t i c u l a t e d ,  of those  t h a t  have been advanced, r e ly  on an 

attem pt to  r e l a t e  developments w ith in  c o g n i t io n ,  as seen w ith in  a 

P ia g e t ia n  framework, w ith  changes in  word meaning and u se .  These 

a ttem pts  have not been g e n e ra l ly  s u c c e s s fu l ,  as w i l l  be d isc u s se d .  

Moreover, o th e r  c o g n i t iv e  accounts  have not provided w e l l -d e l in e a te d  

d e s c r ip t io n s  of the  co g n it io n -lan g u ag e  r e l a t i o n  over development.

To adequa te ly  account f o r  a l l  the  phenomena or c h a r a c t e r i s t i c s  

a s so c ia te d  w ith  the  meaning and use of e a r ly  words, i t  appears th a t  a 

developmental theo ry  of l e x i c a l  a c q u i s i t io n  i s  r e q u ire d .  Such a 

th eo ry ,  which r e l i e s  on a new, and d i f f e r e n t  account of th e  

co g n it io n -lan g u ag e  r e l a t i o n ,  w i l l  be in v e s t ig a te d  in  the  p re se n t  

r e s e a rc h .  E x is te n t  developmental and non-developmental th e o r ie s  w i l l  

be reviewed, however, befo re  the  p roposa l  i s  made fo r  t h i s  

i n v e s t i g a t io n .  Moreover, the  p re se n t  re se a rc h  w i l l  a ttem pt to  re so lv e  

some of the c o n tro v e rs ie s  noted above by ga in in g  in fo rm ation  on the 

le a rn in g  of e a r ly  words, t h e i r  meaning, t h e i r  r e l a t i o n  to  co n te x t ,  

t h e i r  degree of e x te n s io n ,  and the  b a s is  of t h e i r  e x te n s io n .

As no ted , numerous th e o r ie s  of c h i ld r e n 's  word meaning can be 

c l a s s i f i e d  as non-developmental t h e o r i e s .  Such th e o r ie s  sha re  the
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assumption th a t  th e re  i s  a s in g le  l e x i c a l  a c q u i s i t io n  p ro cess ,  th a t  

i s ,  th a t  the  l e x i c a l  a c q u i s i t i o n  process  occurs in  the  same way 

throughout development. Such non-developmental th e o r ie s  f a l l  i n to  two 

g e n e ra l  c a t e g o r i e s .  One ca tegory  may be termed the  "word primacy" 

ca te g o ry .  Theories  w ith in  t h i s  ca tegory  propose t h a t  c h i ld re n  de r iv e  

the  in te n s io n  of t h e i r  l e x i c a l  terms from r e f e r e n t i a l  in s ta n c e s ,  th a t  

i s ,  from t h e i r  e x te n s io n .  W ord-object a s s o c ia t io n s  a re  formed, and 

the  r e f e r e n t  o b je c t  i s  analyzed a long c e r t a in  dimensions y ie ld in g  word 

meaning. These th e o r ie s  d isa g re e  on the  type of in fo rm ation  th e  c h i ld  

i s  s a id  to  d e r iv e  and th ese  d i f f e re n c e s  w i l l  be d iscussed  s h o r t ly .

Theories  w i th in  the  second c a teg o ry ,  termed the  "co g n it iv e  

primacy" c a teg o ry ,  share  the  premise t h a t  th e  in te n s io n  of a term i s  

e x p e r i e n t i a l l y  de r iv ed  from a l l  the  c h i l d ' s  i n t e r a c t io n s  w ith r e le v a n t  

o b je c t s ,  and i s  the  product of a c o n c e p tu a l iz a t io n  process  th a t  

depends only minimally on the  p a i r in g  of words and o b je c t s .  The c h i ld  

a t ta c h e s  a term to  one of h is  concepts and extends the  term t h e r e a f t e r  

to  new in s ta n c e s  th a t  match the  concep t. Severa l v e rs io n s  of 

"c o g n i t iv e  primacy" th e o r ie s  w i l l  be b r i e f l y  d isc u sse d .

Before proceed ing  f u r th e r  i t  i s  im portan t to  e x p la in  and def in e  

how the  n o t io n  of concept w i l l  be used in  t h i s  r e s e a rc h .  While some 

t h e o r i e s ,  such as P i a g e t 's  (1962) propose th a t  t ru e  concepts a re  not 

e s ta b l i s h e d  u n t i l  the  co n cre te  o p e ra t io n a l  p e r io d ,  and a r e ,  th e r e fo r e ,  

s u b je c t  to  ru le s  of l o g ic a l  c la s s  s t r u c t u r e s ,  o th e r  t h e o r i s t s  have 

r e a d i ly  accep ted  a concept d e f i n i t i o n  whereby in te n s io n  c o n s is t s  in  

componential in fo rm atio n  about concept members ( e . g . ,  Bowerman, 1976; 

1977; Nelson, 1974; R esco rla ,  1980), and ex ten s io n  c o n s is t s  in



4

knowledge of concept exemplars or members. This view of a concept 

w i l l  be accep ted  and employed in  the  p re sen t  r e se a rc h .

G en era lly ,  a t  l e a s t  two types of in fo rm ation  have been considered  

to  c o n s t i t u t e  concep tua l knowledge of o b je c t s ,  f u n c t io n a l  and 

p e rc e p tu a l  ( e . g . ,  A nglin , 1977; Bowerman, 1977; C lark , 1973; Nelson, 

1974; R esco r la ,  1980). Such in fo rm atio n  w i l l  be defined  as 

c o n s t i t u t i v e  of concep tua l knowledge in  th e  p re sen t  r e s e a rc h .  

P e rcep tu a l  knowledge w i l l  be def in ed  as knowledge about the  appearance 

of o b je c t s ,  and f u n c t io n a l  in fo rm ation  w i l l  be defined  as knowledge 

about the  a c t io n s  t h a t  can be a p p l ie d  to  in d iv id u a l  o b je c t s ,  and the 

r e a c t io n s  of in d iv id u a l  o b j e c t s .  A th i r d  type of in fo rm ation  w i l l  

a lso  be cons idered  c o n s t i t u t i v e  of concep tual knowledge in  the  p re sen t  

r e s e a rc h .  This in fo rm a tio n  w i l l  be termed r e l a t io n a l - f u n c t i o n a l ,  and 

i t  i s  defined  as in fo rm a tio n  about how in d iv id u a l  o b je c ts  r e l a t e  to  

o th e r  o b je c ts  or m a te r ia ls  in  conven tional u se .  While th e re  i s  g re a t  

debate  as to  how th e  p r o p e r t i e s  o r  f e a tu re s  of concepts are  

s t r u c tu r e d ,  fo r  example, accord ing  to  a c l a s s i c a l  view, in  terms of 

necessary  and s u f f i c i e n t  f e a tu r e s ,  or in  a more p r o b a b a l i s t i c  manner, 

or by exemplar (see  Smith & Medin, 1981 f o r  review) no p o s i t io n  on 

t h i s  i s s u e  i s  im plied  or taken  h e re .

While many th e o r ie s  of c h i l d r e n 's  word meaning can be thought of 

as non-developm ental, a few im portan t developmental th e o r ie s  have been 

advanced. These th e o r ie s  sh a re  the  assumption th a t  th e  word 

a c q u i s i t io n  p rocess  i s  a f f e c te d  by developmental changes, th a t  i s ,  

th a t  a t  d i f f e r e n t  p o in ts  in  development word a c q u i s i t i o n  proceeds 

d i f f e r e n t l y .  W ithin such th e o r ie s  development has been defined  along
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c o g n i t iv e  d im ensions, and a lso  along language dim ensions.

The review of the l i t e r a t u r e  w i l l  proceed f i r s t  to  a d isc u ss io n  

of the  two c a te g o r ie s  of non-developm ental th e o r i e s .  Following t h i s  

d is c u s s io n ,  im portan t developm ental th e o r ie s  w i l l  be reviewed. A f te r  

the  l i t e r a t u r e  review a b r i e f  d is c u s s io n  of the  purposes and 

p re d ic t io n s  of the  p re se n t  r e se a rc h  w i l l  be p re se n te d .

Word Primacy Theories

"Word primacy" th e o r ie s  may be c l a s s i f i e d  as p o s i t in g  th a t  from 

w ord-object p a i r in g s  the  c h i ld  d e r iv e s  e i t h e r  concep ts ,  or in form ation  

about o b je c t s ,  such as f e a tu r e s  o r  c o n t r a s t s  which have re levance 

w ith in  a sem antic  f i e l d .  As fo r  th e o r ie s  p o s i t in g  a conceptual 

p ro d u c t,  Brown (1956) put forward such an account in  "The O rig in a l  

Word Game" p ro p o sa l ,  s t a t i n g  th a t  the t u to r  says "dog" whenever a dog 

app ears ,  and the p lay e r  n o tes  the  equ iva lence  of th ese  u t te ra n c e s ,  

forms a h y p o th es is  about th e  n o n - l i n g u i s t i c  ca tegory  th a t  e l i c i t s  t h i s  

kind of u t t e r a n c e ,  and then t r i e s  naming a few dogs h im se lf .

A more re cen t  account based on a p ro to ty p e  o r p e rc e p tu a l  schema 

model has been advanced by Anglin (1977). Anglin proposed th a t  the  

p ro to type  would be based upon the  f i r s t  o b je c t  which i s  named in  the 

presence of the  c h i ld ,  and would c o n s is t  in  whatever percep tu a l  

in fo rm ation  the  c h i ld  remembered of th a t  o b je c t .  The p ro to type i s  

thought to  become a more g e n e ra l iz e d  conception  as the  ch i ld  

encounters  more in s ta n c e s ,  and i s  a lso  thought to  be multi-modal 

in c o rp o ra t in g  p e rc e p tu a l  in fo rm ation  about what those  in s ta n c e s  look 

l i k e ,  the sounds they make, how they f e e l ,  how they move, and the  

co n tex ts  in  which they o ccu r .
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A s im i la r  account has been proposed by Bowerman (1976; 1977). 

According to  th i s  model the  c h i ld  hears  a word modeled most 

f re q u e n t ly ,  o f te n  e x c lu s iv e ly ,  in  connection  w ith  one r e f e r e n t  or a 

sm all group of h ig h ly  s im i l a r  r e f e r e n t s .  The f i r s t  r e f e r e n t  of the 

name serves  as a p ro to ty p e  f o r  fu tu r e  r e f e r e n t s .  The c h i l d ' s  f i r s t  

use of the word occurs  i n  connection  w ith  one of th e se  r e f e r e n t s .

A fte r  some tim e, th e  c h i ld  begins to  extend the  word to  r e f e r e n t s  th a t  

a re  s im i la r  to  the  o r ig i n a l  r e f e r e n t ( s )  in  s p e c i f i a b l e  and c o n s is te n t  

ways. Bowerman tak es  t h i s  as an in d ic a t io n  th a t  the  c h i ld  has imposed 

a f e a tu r a l  a n a ly s is  on th e  o r ig i n a l  r e f e r e n t  such th a t  he i s  now 

capable of reco g n iz in g  two o r more of i t s  a t t r i b u t e s  independen tly ,  

th a t  i s ,  in  s i t u a t i o n s  in  which they  do not co-occur blended in to  a 

s in g le  package, but r a th e r  a re  re-combined w ith  e n t i r e l y  d i f f e r e n t  

co n tex tu a l  f e a t u r e s .  Among th e  a t t r i b u t e s  the  c h i ld  comes to  

recognize as components of a given p ro to ty p ic a l  r e f e r e n t  are  

p e rcep tu a l  p r o p e r t i e s  o r  c o n f ig u ra t io n s ,  a s so c ia te d  a c t io n s ,  s p a t i a l  

r e l a t i o n s h i p s ,  purpose o r  end s t a t e ,  and the  c h i l d ' s  viewing p o s i t io n .

The Anglin and Bowerman accounts d i f f e r  in  th a t  Anglin argues 

th a t  the p ro to ty p e s  a re  no t analyzed in to  components o r  c r i t e r i a l  

a t t r i b u t e s .  He bases t h i s  c la im  on c h i ld  overex ten s io n  d a ta  which he 

g a th e red . He found th a t  c h i ld re n  w i l l  u s u a l ly  in c lu d e  in s ta n c e s  ra ted  

as c e n t r a l  to  concep ts ,  whereas they w i l l  o f te n  no t in c lu d e  in s tan ce s  

r a te d  as p e r ip h e r a l .  In  a d d i t io n ,  the  d a ta  in d ic a te d  t h a t  

overex tensions  were predom inantly  to  non instances  which were 

p e rc e p tu a l ly  s im i l a r ,  p a r t i c u l a r l y  in  shape, to  in s ta n c e s  of the 

concept o v e rg e n e ra l iz e d ,  su g g es t in g  th a t  when c h i ld re n  a s s ig n  o b jec ts
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to  c a te g o r ie s  they employ t h e i r  knowledge of the  t y p i c a l  form of the 

in s ta n c e s  of a given concep t, a p ro to ty p e .

One major problem w ith  th e o r ie s  p o s i t in g  t h a t  conceptual 

knowledge i s  derived  from r e f e r e n t i a l  in s ta n c e s  i s  t h a t  they provide 

no p lace  fo r  the  c o g n i t iv e  a c t i v i t y  which o c c u rs , and the  conceptual 

knowledge acq u ired ,  throughout the  infancy p e r io d .  Research has 

in d ic a te d  th a t  concepts of o b je c t s ,  s t a t e s ,  and events  a re  formed in  

in fancy  (see  C lark , 1983 f o r  rev iew ),  and r e f e r e n t i a l - c o n c e p tu a l  

th e o r ie s  do not e x p la in  what r o l e ,  i f  any, such knowledge p lays in  the 

word le a rn in g  p ro c e ss .

"Word primacy" th e o r ie s  p o s i t in g  the  es ta b lish m en t of some kind 

of semantic knowledge from the  w ord-object p a i r in g  in c lu d e  C la rk 's  

(1973) Semantic F ea tu re  Hypothesis (SFH), and the  l e x i c a l  c o n t r a s t  

model put forward by B a r r e t t  (1978). The Semantic F ea tu re  Hypothesis 

assumed a u n iv e r s a l  s e t  of semantic p r im i t iv e s  and th a t  semantic 

knowledge i s  c lo s e ly  r e l a t e d  to  the  human o rgan ism 's  i n t e r p r e t a t i o n  of 

p e rc e p tu a l  in p u t s .  By t h i s  accoun t, the  c h i ld  e x t r a c t s  p e rc e p tu a l  

f e a tu re s  from the  examples named, and uses those  to  id e n t i f y  new 

r e f e r e n t s  of the l a b e l .

At the l e v e l  of f i r s t  words sem antic f e a tu r e s  appear to  be 

i d e n t i c a l  to  p e rc e p tu a l  f e a t u r e s .  The c h i ld  i n i t i a l l y  a t ta c h e s  words 

to  only one or two f e a tu r e s  of the  w ord 's  r e f e r e n t s .  So, fo r  example, 

in  the  case of dog, the  c h i ld  might i n i t i a l l y  c h a r a c te r iz e  the  word 

dog as meaning only fo u r - le g g e d .  The word then  would be extended to 

o th e r  fou r- legged  anim als such as horse  and cow. At t h i s  p o in t  the 

c h i ld  has only a p a r t i a l  e n try  fo r  the  meaning of the  word. The
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a c q u i s i t io n  o f sem antic  knowledge would c o n s is t  of the  adding of 

f e a tu re s  of meaning to  th e  l e x i c a l  e n try  fo r  t h a t  word u n t i l  the 

c h i l d ' s  combination of f e a tu r e s  in  the  e n t ry  f o r  t h a t  word corresponds 

to  the  f u l l  a d u l t  meaning. One major assumption here  i s  t h a t  meanings 

break down in to  combinations of u n i t s ,  components, or f e a tu re s  sm alle r  

than than those  re p re se n te d  by words.

I n i t i a l  evidence f o r  the  SFH came from the  a n a ly s is  of c h i ld r e n 's  

ex ten s io n  of terms a f t e r  they were f i r s t  a c q u ired .  The m a jo r i ty  of 

overex tensions  re p o r te d  in  the  n in e te e n th  and tw e n t ie th  cen tu ry  d ia ry  

s tu d ie s  were based on s im i la r  p e rc e p tu a l  p r o p e r t i e s  between the 

o b je c ts  or even ts  t h a t  were inc luded  r e f e r e n t i a l l y  w ith in  a s in g le  

ca teg o ry .  The f in d in g  th a t  c h i ld re n  r e ly  on p e rc e p tu a l  f e a tu re s  fo r  

app ly ing  words to  new r e f e r e n t s  has been w e l l - s u b s ta n t ia te d  (Anglin, 

1977; Bowerman, 1977, 1976; R e sco r la ,  1980). There a r e ,  however, 

s e v e ra l  problems w ith  the  SFH, as noted by Clark (1983) and Nelson 

(1974; in  p r e s s ) .  One s e t  of problems r e l a t e s  to  the  semantic 

f e a tu re s  them selves . The c r i t e r i a  f o r  i d e n t i f y in g  them were vague, 

th e re  was confusion  between sem antic  f e a tu re s  and p e rc e p tu a l  ones, and 

t h e i r  s t a t u s  v i s - a - v i s  f e a tu r e s  p o s tu la te d  in  accounts of a d u l t  

meaning was u n c le a r .

There were o th e r  problems w ith  the  SFH as w e l l .  The a d d i t io n  of 

f e a tu re s  to  l e x i c a l  e n t r i e s  was d es ig n a ted  as the  only p rocess  

involved in  word l e a r n in g .  U nder-extensions and o v e r la p s ,  however, 

were found to  be c h a r a c t e r i s t i c  of the  c h i l d ' s  f i r s t  use of words 

(A nglin, 1977; 1983; Bowerman, 1976; 1977, Nelson, 1973b), and both 

th ese  r e q u i re  the  dropping of sem antic  f e a tu re s  as w e l l .  Moreover, i t



9

was found th a t  ch i ld re n  o f te n  do no t over-ex tend  in  comprehension 

words they over-ex tend  in  p roduc tion  (Fremgen & Fay, 1980; Thomson & 

Chapman, 1977), and the  SFH could no t account f o r  the  d i f f e re n c e  in  

f e a tu re  s t r u c tu r e  in  comprehension and p ro d u c t io n .  A f i n a l  blow to  

the  theory  comes from th e  f in d in g  th a t  c h i ld re n  can le a r n  a concept 

from a s in g le  exemplar (Nelson & B o n v i l l ia n ,  1978; Ross, Nelson, 

Wetstone & Tanouye, in  p r e s s ) ,  i n d ic a t in g  t h a t  le a rn in g  the  meaning of 

a l e x i c a l  item  through th e  p rocess  of a b s t r a c t in g  c r i t i c a l  f e a tu re s  

from groups of r e la te d  p o s i t iv e  examples i s  no t n e c e ssa ry .

Another "word primacy" theory  p o s i t in g  th e  e s ta b lish m en t of 

semantic knowledge from the  p a i r in g  of words w ith  r e f e r e n t i a l  

in s ta n c e s  has not r e l i e d  on sem antic  f e a tu re s  but r a t h e r  on the  no tio n  

of c o n t r a s t s .  The i n t e r r e l a t e d  n a tu re  of the  meanings of words which 

serve  to  subdiv ide  a s in g le  sem antic f i e l d  was noted by de Saussure 

(1915/1959). Within the same language, a l l  words used to  express  

r e l a t e d  ideas  were s a id  to  l im i t  each o th e r  r e c i p r o c a l l y .  B a r r e t t  

(1978), r e ly in g  on t h i s  conception  of word meaning, put forward a 

l e x i c a l  c o n t r a s t  model t h a t  d i f f e r e d  from C la r k 's  (1973) model in  th a t  

i t  d id  not invo lve  the a c q u i s i t io n  of components, but on the  

d i f f e r e n t i a t i o n  of a semantic f i e l d  in  terms of c o n t r a s t s .

B a r r e t t  (1978) argued th a t  the meaning of a r e f e r e n t i a l  term 

could not be acquired  by an a b s t r a c t io n  from j u s t  the  r e f e r e n t s  of the 

word, but could be acqu ired  by an a b s t r a c t io n  of the  c o n t r a s t s  between 

p o s i t iv e  and n eg a tiv e  r e f e r e n t i a l  in s ta n c e s .  The in t ro d u c t io n  of 

n eg a tiv e  in s ta n c e s  e n t a i l s  a c h a r a c te r iz a t io n  of meaning, no t in  terms 

of c r i t e r i a l  f e a tu r e s ,  but in  terms of c o n t r a s t s  which e x i s t  between



10

the ex tens ions  of r e l a t e d  words. This h ypo thes is  presupposed th a t  the 

c h i ld  could i d e n t i f y ,  p r io r  to  the  a b s t r a c t io n  of c o n t r a s t s ,  the 

sem antic f i e l d ,  the  s e t  of term s, w i th in  which the  c o n t r a s t s  were to 

be drawn.

The process  went as fo l lo w s .  The c h i ld  would f i r s t  d e f in e  a 

semantic f i e l d ,  such as an im al, and then  p ick  out dimensions along 

which members c o n t r a s t .  For example, th e  p o ssess io n  of body h a i r  and 

hooves are  c o n t r a s t s  by means of which th e  sem antic  f i e l d  of animal 

terms i s  subd iv ided . Thus, bears  and dogs a re  d i f f e r e n t i a t e d  from 

sheep and h o rse s .  Bears and dogs could then  be d i f f e r e n t i a t e d  from 

one ano ther by f u r t h e r  c o n t r a s t s ,  such as d i f f e r e n c e s  in  bod ily  

c o n f ig u ra t io n .  As can be seen h e re ,  c o n t r a s t s  a re  no t componential 

but r e l a t i o n a l .

The major p r e d ic t io n  of t h i s  c o n t r a s t iv e  h y p o th es is  was th a t  

words would not be overextended by a c h i ld  to  l a b e l  an o b je c t  fo r  

which the c h ild  had a lre a d y  acqu ired  a more a p p ro p r ia te  name. This 

p re d ic t io n  i s  a consequence of the  i n t e r r e l a t e d  n a tu re  of the  meanings 

of words, such th a t  i f  the  a p p ro p r ia te  name f o r  an o b je c t  i s  known 

( i . e . ,  the ex ten s io n  of t h a t  word i s  d i f f e r e n t i a t e d  from th e  ex tens ion  

of the  o th e r  words w i th in  the  same sem antic  domain), then the  use of 

an in a p p ro p r ia te  name fo r  t h a t  o b je c t  should no t occur ( th e  ex tens ion  

of the  words w ith in  a sem antic  f i e l d  being m utually  e x c lu s iv e ) .

B a r r e t t  (1978) t e s t e d  t h i s  p r e d ic t io n  through an a n a ly s is  of the  d a ta  

a v a i la b le  from some e a r ly  d ia ry  s tu d i e s ,  and found i t  s t ro n g ly  

supported .

There a r e ,  however, s e v e ra l  problems w ith  B a r r e t t ' s  accoun t.  One
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problem noted by Nelson ( in  p r e s s )  i s  t h a t  th e  c o n t r a s t s  a re  

p e rc e p tu a l ,  and p e rc e p tu a l  c o n t r a s t s  may not be adequate to  subdiv ide  

the  semantic f i e l d .  For example, c o n t r a s t s  such as dom estic-w ild  in  

the  animal domain a re  not p e rc e p tu a l ly  based, th u s ,  a more a b s t r a c t  

system  must be p o s i te d .  A d d i t io n a l ly ,  th e  f in d in g  th a t  c h i ld re n  can 

le a rn  a concept from a s in g le  p o s i t iv e  exemplar, and w i l l  g e n e ra l iz e  

th e  concept to  s im i la r  o b je c ts  (Nelson & B o n v i l l ia n ,  1978; Ross e t  

a l . ,  in  p r e s s ) ,  c a l l s  in to  q u es tio n  the  claim  th a t  n e g a tiv e  

r e f e r e n t i a l  in s ta n c e s  a re  necessary  to  acq u ire  the  meaning of a 

r e f e r e n t i a l  term . Moreover, comprehension s tu d ie s  have shown th a t  a 

c h i ld  may use a g en era l  term in  p ro d u c tio n , but understand  more 

s p e c i f i c  terms fo r  the  same r e f e r e n t s  r e c e p t iv e ly  (Fremgen & Fay,

1980; Thomson & Chapman, 1977), thereby  r e fu t in g  the  main cla im  of a 

c o n t r a s t iv e  theo ry  th a t  a word w i l l  no t be extended to  a r e f e r e n t  fo r  

which a more a p p ro p r ia te  term has been le a rn e d .

A d d i t io n a l ly ,  r e c e n t  re se a rc h  on e a r ly  c o g n i t io n  (Sugarman, 1983) 

in d ic a te s  th a t  i t  i s  no t u n t i l  24 months th a t  c h i ld re n  can form two 

c la s s  g roupings , thereby m an ifes ting  the  a b i l i t y  to  co n s id e r  two or 

more c a te g o r ie s  a t  once. Such an a b i l i t y  would be n ecessary  to  

perform the compare and c o n t r a s t  o p e ra t io n s  on members of a sem antic 

f i e l d  p o s ited  by B a r r e t t  as e s s e n t i a l  to  the word meaning a c q u i s i t io n  

p ro c e ss .  Thus, E a r r e t t ' s  account may not be a p p l ic a b le  to  th e  e a r ly  

word le a rn in g  p e r io d .

There a re  se v e ra l  problems,* in  g e n e ra l ,  involved  in  the  

a p p l ic a t io n  of semantic th e o r ie s  to  e a r ly  word le a rn in g  by c h i ld re n .  

The p roposa ls  of Clark (1973) and B a r r e t t  (1978; 1983a) p o s i t  th a t
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a b s t r a c t  sem antic knowledge i s  a v a i la b le  to  th e  c h i ld ,  and they assume 

t h a t  c h i l d r e n 's  v o c ab u la r ie s  a re  organized  from th e  o u ts e t  along l in e s  

s im i la r  to  a d u l t s ' ,  in  p a r t i c u l a r ,  t h a t  they can be de f in ed  a long the  

l in e s  of terms w i th in  a semantic domain. However, th e r e  a re  c r i t i c a l  

problems r e l a t e d  to  th e  n o tio n  of a semantic f i e l d .  How i s  a sem antic 

f i e l d  e s ta b l i s h e d  by the  ch ild ?  How ex ten s iv e  i s  i t  fo r  a ch i ld ?

What i s  a sem antic  f i e l d  fo r  the c h i ld ?  Perhaps, th e  es tab lish m en t of 

sem antic domains, and the  d iscovery  of dimensions of c o n t r a s t  w ith in  

th ese  domains a re  developmental achievem ents.

An a d d i t io n a l  problem fo r  such th e o r ie s ,  as noted by Nelson 

(1979b), i s  th a t  they f a l l  prey to  an a n a ly t ic  f a l l a c y ,  which c o n s is t s  

in  the  tendency to  analyze  a completed system i n to  i t s  component 

p a r t s ,  and then assume th a t  t h i s  a n a ly s is  can be used to  e x p la in  the  

development of the  system . This p ro c e ss ,  however, i s  i n s u f f i c i e n t  to 

determ ine how the  system was b u i l t  up.

Before leav in g  a d isc u ss io n  of "word primacy" th e o r ie s ,  i t  i s  

im portan t to  no te  t h a t  such th e o r ie s  have paid  v i r t u a l l y  no a t t e n t i o n  

to  the  com plex it ies  involved  in  a s s o c ia t in g  a word w ith  a r e f e r e n t i a l  

in s ta n c e .  Bruner (1983), however, has d esc rib ed  the  com plex ities  

involved  in  ach iev ing  re fe re n c e  as t h i s  i s  accomplished w ith in  a 

s o c ia l  i n t e r a c t i v e  framework. Bruner employs Putnam's p h i lo so p h ic a l  

theo ry  of r e fe re n c e ,  which presupposes four th in g s :  1. th a t

in d iv id u a ls  can s ig n a l  to  each o th e r  t h a t  they have r e f e r e n t i a l  

i n t e n t , 2. t h a t  r e fe re n c e  can vary in  p re c is io n  from vagueness to  a 

proper s in g u la r ,  d e f i n i t e  r e f e r r in g  ex p ress io n ,  3. t h a t  r e fe re n c e  i s  

a form of s o c ia l  i n t e r a c t io n  having to  do w ith  the  management of j o i n t
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a t t e n t i o n , 4 . t h a t  th e r e  i s  a g o a l - s t r u c tu re  in  r e f e r r i n g .

Bruner (1983) p rov ides  a r ic h  d e s c r ip t io n  of how a s in g le  

m o th e r-ch ild  dyad come to  reach  agreement about what a th in g  s h a l l  be

c a l le d  w ith in  the  co n tex t  of book-read ing . The mother p rov ides  a

"read in g  form at"  c o n s is t in g  of fo u r  key u t te ra n c e  ty p e s :  the

a t t e n t i o n a l  v o c a t iv e ,  the  query , the  l a b e l ,  and the feedback

u t t e r a n c e .  The c h i ld  becomes in c re a s in g ly  ab le  du ring  th e  second year

o f l i f e  to  p a r t i c ip a t e  in  th e  form at, and due to  a " s c a f fo ld in g "  

mother the c h i l d ' s  c o n t r ib u t io n s  become in c re a s in g ly  more 

s o p h is t i c a te d ,  moving from incoheren t long babb les ,  to  lexerae-length  

bab b le s ,  to  words. Bruner s t a t e s  th a t  r e fe re n c e  i s  dependent not only 

on m astering  the  r e l a t io n s h ip  between s ig n  and s i g n i f i c a t e ,  but a lso  

upon using  s o c ia l  procedures in  concert w ith  one ano ther  to  a s su re  

t h a t  the s ig n  and the  s i g n i f i c a t e  th a t  become lin k ed  over lap  in  some 

n e g o t ia b le  way w ith  the uses of o th e r s .  In c o n t r a s t  to  these  

c o n s id e ra t io n s ,  "word primacy" th e o r ie s  simply assume the  r e f e r e n t i a l  

r e l a t i o n .

C ognitive  Primacy Theories

As noted above, concep tua lly -based  th e o r ie s  sha re  the  premise 

t h a t  the  in te n s io n  of a term i s  an i n t e r n a l  c o n s t ru c t io n ,  the  product 

of a c o n c e p tu a l iz a t io n  p ro cess ,  th a t  needs l i t t l e  or no d i r e c t  

language in p u t .  A couple of such th e o r ie s  w i l l  be b r i e f l y  reviewed.

A conceptual model which rece ived  a good d ea l  of t h e o r e t i c a l  and 

re se a rc h  a t t e n t i o n  was the  F u n c tio n a l  Core Model (FCM) proposed by 

Nelson (1974). This model assumed th a t  p r io r  to  le a rn in g  words 

c h i ld re n  had formed concep ts ,  and th a t  e a r ly  words were a t ta c h e d  to
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th ese  con cep ts .  The concepts th e  c h i ld  c o n s tru c te d  had a f u n c t io n a l  

b a s is  in  the  c h i l d ' s  own ex p er ien ce , and t h e i r  fu n c t io n a l  b a s is  was 

ev id en t in  the  k inds of th in g s  c h i ld re n  chose to  name, th e  v a s t  

m a jo r i ty  of which were dynamic, not s t a t i c ,  o b je c ts  (Nelson, 1973b).

The c h i l d ' s  concepts were formed on th e  b a s is  of experience  w ith  

o b je c ts  in  fu n c t io n a l  s i t u a t i o n s ,  and they inc luded  in fo rm atio n  about 

a c t io n s  and r e a c t io n s  of o b je c ts  in  r e l a t i o n  to  p eo p le ,  e s p e c ia l ly  the  

c h i ld  h im se lf .  Nelson (1979a) l a t e r  e la b o ra te d  on th e  n o tio n  of 

fu n c tio n  extending  i t  to  inc lude  the  a c t io n s  of th in g s ,  a c t io n s  on 

th in g s ,  r e a c t io n s  of th in g s ,  and the  conven tional uses  of th in g s .  The 

r e s u l t i n g  concept was s a id  to  be formed around a f u n c t io n a l  "co re" ,  

and l e s s  c r i t i c a l  in fo rm ation  about the  o b je c t ,  such as p e rc e p tu a l  

f e a tu re s  used fo r  i t s  i d e n t i f i c a t i o n  lay  o u ts id e  th e  c o re ,  and was 

derived  from an a n a ly s is  of the  whole (o b je c t )  i n to  i t s  p a r t s .  

A t t r ib u te s  were derived  a f t e r  the concept was formed. In  summary, the 

course of concept form ation  proceeded from the  i d e n t i f i c a t i o n  of a 

s in g le  i n t e r e s t i n g  o b je c t  in  a f u n c t io n a l ly  im portan t co n te x t ;  

i d e n t i f i c a t i o n  of c r i t i c a l  f e a tu re s  fo r  r e c o g n i t io n ;  a t t a c h in g  a word 

to  the  r e s u l t i n g  concep t.  The i n t e r n a l  s t r u c t u r e  of the  concept was 

hypothesized  to  be h i e r a r c h i c a l ,  w ith  fu n c t io n  dom inating p e rc e p tu a l  

in fo rm a tio n .

There has been some re sea rch  to  support the  FCM. Nelson (1973a) 

found th a t  the fu n c t io n  of o b je c ts  i s  a primary b a s is  fo r  

c a te g o r iz a t io n  fo r  i n f a n t s .  P re -v e rb a l  in f a n ts  (8-12 months) have 

been found to  a t te n d  to  and remember• the  r e a c t io n s  of th in g s ,  t h e i r  

dynamic q u a l i t i e s  over and above t h e i r  s t a t i c  p e rc e p tu a l  q u a l i t i e s
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(c o lo r  and form ), and to  r e a c t  w ith  g r e a te r  a t t e n t i o n  to  changes in  

the  dynamic q u a l i t i e s  than to  changes in  th e  formal q u a l i t i e s  (see 

Nelson, 1979a f o r  rev iew ). In a d d i t io n ,  a s tudy  of concept le a rn in g  

by Ross e t  a l .  ( in  p re s s )  dem onstrated th a t  o b je c ts  which provided the  

most d i s t i n c t i v e  a c t io n a l  in fo rm ation  were lea rn ed  most e f f e c t i v e l y .  

Moreover, Nelson and B o n v il l ia n  (1973) found a p o s i t iv e  c o r r e la t io n  

between a p p ro p r ia te  concept naming and c o n c e p t - s p e c i f ic  a c t io n  w ith  

16- and 17-month o ld s .

Another v e rs io n  of a co n cep tu a lly  based theory  i s  proposed by 

Rescorla  (1980), who s tu d ie d  overex tension  in  the  e a r ly  v o cab u la r ie s  

of s ix  c h i ld re n ,  followed in  a language d ia ry  s tudy  from 1;0—1;8 . 

R esco r la ,  having found a s s o c ia t iv e  complexes (Vygotsky, 1962;

Bowerman, 1976; 1977) to  be a common form of e a r ly  e x te n s io n ,  put 

f o r th  a componential model th a t  views word meaning as a s s o c ia t iv e  

complexes.

She proposed th a t  the  c h ild  brought to  the  word le a rn in g  ta sk  

co n s id e rab le  in fo rm ation  about the  r e f e r e n t s  of words. Four types  of 

in fo rm ation  served  as the  b a s is  fo r  word a p p l ic a t io n  in  her d a ta :  

knowledge about the  appearance of o b je c t s ,  in fo rm ation  about t h e i r  

fu n c t io n  and a c t io n  p r o p e r t i e s ,  a f f e c t iv e  responses to  o b je c ts  and 

e v e n ts ,  and knowledge about how o b je c ts  and events  a re  organized  in  

time and space . This in fo rm ation  has been d i s t i l l e d  by the  c h i ld  from 

h is  encounters  w ith  a p a r t i c u l a r  r e f e r e n t ,  and become th e  meaning 

components, or the  concep t,  of the word he le a rn s  to  a s s o c ia te  w ith  

th a t  r e f e r e n t .
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R e s c o r la 's  (1980) model shares  much in  common w ith  N e lso n 's  1974 

model. One p r in c ip le  common to  both i s  th a t  the  c h i l d ' s  encounters  

w ith  an o b je c t  se rve  as the  means fo r  d e r iv in g  concep tua l knowledge. 

In  a d d i t io n ,  R escorla  proposed, as Nelson befo re  h e r ,  t h a t  w hile  the  

c h i l d ' s  concepts c o n s is t  in  a c o l l e c t i o n  of d i s c r e t e  e lem ents , the  

elements have d i f f e r e n t i a l  s a l ie n c e  and some i n t e r n a l  s t r u c t u r e .

Developmental Theories

Many developmental th e o r ie s  of c h i l d r e n 's  word meaning invo lve  

viewing changes in  the  word a c q u i s i t io n  process  as co n tin g en t on or 

r e l a t e d  to  c o g n i t iv e  development. Such th e o r ie s ,  however, have 

d i f f e r e d  in  t h e i r  accounts of c o g n i t iv e  development and i t s  impact on 

word meaning, and thus each theory  w i l l  be d iscu ssed  in  tu r n .

P iage t (1962) d esc rib ed  the  p rocess  of t ra n s fo rm a tio n  of 

sensorim otor schemas in to  t ru e  concepts and the  meaning of words in  

r e l a t i o n  to  t h i s  p ro c e ss .  The f i r s t  v e rb a l  schemas of the 

sensorim otor period  f a l l  sh o r t  of being concepts f o r  two re a so n s .  

F i r s t ,  t h e i r  meanings c o n s ta n tly  change. Second, they  a re  

in te rm e d ia te  between the  in d iv id u a l  symbol and the  s ig n  which i s  

p ro p erly  s o c i a l .

During the  p re o p e ra t io n a l  s ta g e ,  the  f u n c t io n a l  p re c u rso rs  of 

t ru e  concepts used by the  young c h i ld  a re  p re c o n c e p ts . The c r i t i c a l  

c h a r a c t e r i s t i c  of the  preconcept i s  t h a t  i t  ach ieves  n e i t h e r  t ru e  

g e n e ra l i ty  nor t ru e  i n d iv id u a l i ty ,  but i s  s a id  to  f l u c tu a te  between 

the two extrem es. The t ru e  concept, which i s  not e s ta b l i s h e d  u n t i l  

the o p e ra t io n a l  p e r io d ,  i s  su b je c t  to  the  ru le s  of l o g i c a l  c la s s  

s t r u c t u r e s ,  and has a f ix e d  s o c ia l l y  determined d e f i n i t i o n .



17

Many t h e o r i s t s  of c h i l d r e n 's  f i r s t  words have conducted t h e i r  

i n v e s t ig a t io n s  w ith in  a P ia g e t ia n  framework. Bloom (1973) p resen ted  

an a n a ly s is  of her d a u g h te r 's  speech from f i r s t  words a t  9-10 months 

to  p roduc tive  syn tax  a t  22 months. For th e  f i r s t  h a l f  of t h i s  p e r io d ,  

u n t i l  about 17 months, a sm all group of words, in c lu d in g  names fo r  

persons and fu n c t io n  words such as "more", "gone" and "up", were used 

more p e r s i s t e n t l y  and more f re q u e n t ly  than s u b s ta n t iv e  te rm s . In  

t ry in g  to  e x p la in  the  l e s s  ex te n s iv e  and l e s s  s t a b l e  use of 

s u b s ta n t iv e  forms in  the  f i r s t  h a l f  of the  second y e a r ,  and t h e i r  

in c reased  and s t a b l e  usage s t a r t i n g  a t  about 17 months, Bloom r e l i e d  

on P ia g e t 's  account of sensorim otor  i n t e l l i g e n c e .

She argued th a t  le a rn in g  th e  names f o r  o b je c ts  depends upon 

p e rce iv in g  and d is c r im in a t in g  among f ig u r a t i v e  a sp e c ts  of th in g s ,  so 

th a t  c e r ta in  th in g s  form a c l a s s .  The mental r e p re s e n ta t io n  of such a 

c la s s  of th ings  was s a id  to  be a summary of p e rc e p tu a l  a t t r i b u t e s  such 

th a t  new members of the  c la s s  could be recognized  and in c lu d e d .  Bloom 

(1973) concluded th a t  t h i s  was more d i f f i c u l t  du ring  the  f i r s t  h a l f  of 

the  second year than o rg an iz in g  experiences  of p e rc e p tu a l ly  d i f f e r e n t  

o b je c ts  according  to  s a l i e n t  and r e c u r r in g  behav iors  which they have 

in  common. She concluded th a t  th e  summary mental r e p re s e n ta t io n  of an 

o b je c t  c la s s  th a t  can be mapped onto a word i s  a l a t e r  and more 

d i f f i c u l t  achievement, dependent on the  achievement of o b je c t  

constancy in  the end o f the second y e a r .

Bloom (1973) documented, moreover, cha in  complexes (Vygotsky, 

1962; Werner, 1948) in  c h a r a c te r iz in g  the  use of s u b s ta n t iv e  terms 

e a r ly  in  the one-word s ta g e .  She in te r p r e t e d  complexive usage as an



18

index of the  la c k  of the  concept of o b je c t  permanence.

One major problem a s so c ia te d  w ith  Bloom's (1973) d a ta  i s  th a t  she 

had no independent measure of the  development of th e  o b je c t  concept 

fo r  her  d au g h te r .  A d d i t io n a l ly ,  d a ta  on th e  word use of o th e r  

'c h i ld r e n  have not supported  the  f in d in g  t h a t  complexive usage 

c h a ra c te r iz e s  the  f i r s t  phase of the  developm ental h i s to r y  of 

c h i ld r e n 's  words, nor th a t  s u b s ta n t iv e  forms a re  l e s s  f re q u e n t ly  and 

le s s  s ta b ly  used than fu n c t io n  forms a t  th e  s t a r t  of the  one-word 

s ta g e  (see  Bowerman, 1976; 1977; C orrigan , 1978; Nelson, 1973b; 

R esco rla ,  1980).

Ingram (1978), in  a t tem p tin g  to  a s c e r t a in  th e  degree to  which 

sensorim otor development i s  r e l a t e d  to  th e  word a c q u i s i t i o n  p rocess  

analyzed d a ta  from P i a g e t 's  own c h i ld re n  as w e ll  as d a ta  from d ia ry  

s tu d i e s ,  and found some correspondence between senso rim o to r  Stage V 

and the onset of f i r s t  words, and, a d d i t i o n a l ly ,  t h a t  rap id  vocabulary  

growth did  not occur u n t i l  Stage 6, su p p o rt in g  th e  c la im  th a t  such 

growth i s  con tingen t upon the  achievement of o b je c t  permanence. 

However, Corrigan (1978) found only a rough correspondence between the  

onset of Stage VI of o b je c t  permanence and th e  onse t  of s ing le-w ord  

u t t e r a n c e s .  In  a d d i t io n ,  th e re  a re  re p o r te d  in s ta n c e s  of c h i ld re n  

us ing  m ulti-word u t te ra n c e s  p r io r  to  ach iev ing  o b je c t  permanence 

(C orrigan , 1978; Ingram, 1978). Moreover, B a tes ,  B enign i,  B re th e r to n ,  

Camaloni, and V o lte r ra  (1977) f a i l e d  to  f in d  s i g n i f i c a n t  c o r r e la t io n s  

between o b je c t  permanence development and t h e i r  language production  

m easures.

The ab o v e-c ited  s tu d ie s  have d e a l t  w ith  the  r e l a t i o n  between
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o b je c t  permanence development and p roduc tion  m easures. However, 

M i l le r ,  Chapman, B ranston , and R eich le  (1980) s tu d ie d  th e  r e l a t i o n  

between o b je c t  permanence development and language comprehension.

They arranged comprehension item s in  o rder  of in c r e a s in g  d i f f i c u l t y ,  

producing the  fo llow ing  scheme: 1. u n ders tand ing  s in g le  words fo r

p re se n t  people or o b j e c t s ,  2. u nders tand ing  s in g le  words f o r  a c t io n s ,

3. unders tand ing  s in g le  words fo r  absen t people o r o b je c t s ,  4. 

unders tand ing  two words fo r  sem antic  r e l a t i o n s ,  such as a c t i o n - o b je c t , 

a g e n t - a c t io n ,  and 5. unders tand ing  th re e  words fo r

a g e n t - a c t io n - o b je c t . They found th a t  Stage VI fu n c t io n in g  was c l e a r ly  

not a necessary  p r e r e q u i s i t e  fo r  the  comprehension of most of t h e i r  

i tem s, in c lu d in g  those  in v o lv in g  the  comprehension of words fo r  absent 

people or o b je c ts  and th e  comprehension of a t  l e a s t  two words in  an 

u t t e r a n c e .

I t  appears then th a t  most of the d a ta  do not support the  p o s i t io n  

th a t  the  co g n i t iv e  bases of language r e s id e  in  th e  c h i l d ' s  developing 

knowledge about o b je c ts  in  g e n e ra l .  In  f a c t ,  i t  has been proposed, 

and th e re  i s  some evidence to  i n d i c a t e ,  t h a t  the  c h i l d ' s  knowledge of 

a c la s s  of o b je c ts  may be a more im portan t source  of knowledge 

underly ing  e a r ly  words (Freeman, Lloyd, & S inha, 1980).

A new approach to  the  s tudy of th e se  is s u e s  comes from Bloom e t  

a l .  ( in  p r e s s ) .  These i n v e s t i g a t o r s ,  s t i l l  concerned w ith  the  

r e l a t i o n  between c o g n i t iv e  development, w i th in  a P ia g e t ia n  framework, 

and word le a rn in g ,  s tu d ie d  th re e  c h i l d r e n 's  senso rim o to r  development 

as i t  was evidenced in  n a tu r a l ly  o ccu rr in g  p lay  s i t u a t i o n s ,  a t tem pting  

to  make developmental comparisons w ith  n a tu r a l ly  o c c u rr in g  language
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beh av io rs ,  such as the onse t of f i r s t  words and th e  vocabulary  s p u r t .  

Two asp ec ts  of the  o b je c t  behavior in  the  c h i l d r e n 's  spontaneous play 

were examined: 1. d i s p la c in g  o b je c ts  in  r e l a t i o n  to  one ano th e r  fo r

evidence of r e v e r s ib le  a c t i v i t y  in  sensorim otor  a c t io n  schemes, and 2. 

f in d in g  or lo c a t in g  o b je c ts  to  use in  d isp lacem ent a c t i v i t i e s ,  fo r  

evidence of o b je c t  permanence.

R esu lts  in d ic a te d  th a t  developments in  c h i l d r e n 's  o b je c t  

knowledge were only g e n e ra l ly  c o n s is te n t  w ith  t h e i r  performance on the 

U zg ir is  and Hunt (1975) s c a le  of o b je c t  permanence development. These 

in v e s t ig a to r s  proposed th a t  o b je c t iv e  s c a le s  may have to  do w ith  

so lv in g  a p a r t i c u l a r  problem or perform ing a p a r t i c u l a r  t a s k ,  and may 

not r e f l e c t  the  p ro g re s s iv e  o rg a n iz a t io n  of u n d er ly in g  thought in  

development. Moreover, they proposed th a t  mental r e p re s e n ta t io n  i s  

not an achievement a t  the  end of the  senso rim o to r  p e r io d ;  r a th e r  i t  

c o n s t i t u t e s  the  development th a t  occurs w ith in  t h a t  p e r io d .

These in v e s t ig a to r s  d id  f in d  a r e l a t io n s h ip  between developments 

in  o b je c t  knowledge, as evidenced in  p lay  b eh av io r ,  and language. The 

emergence of f i r s t  words was preceded by the  emergence of 

c o n s tru c t io n s  in  p lay ,  t h a t  i s ,  by a r e o rg a n iz a t io n  of schemes from 

s u b je c t - o b je c t  to  o b je c t - o b je c t . A d d i t io n a l ly ,  th e  vocabulary  sp u r t  

occurred  subsequent to  developments of r e v e r s i b i l i t y ,  and subsequent 

or c o e x is te n t  w ith  in c re a s in g  evidence of the  a b i l i t y  to  re p re s e n t  

r e l a t io n s  between o b je c t s .  Thus, f u r th e r  developments in  mental 

r e p re s e n ta t io n  beyond what was re q u ire d  fo r  f i r s t  words were re q u ired  

fo r  the vocabulary  s p u r t .  However, th e  most mature l e v e l  in  the  

development of o b jec t  permanence was no t re q u ire d  fo r  the  vocabulary
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s p u r t .

In  response to  th ese  f in d in g s ,  Bloom e t  a l .  ( in  p r e s s )  proposed a 

model of the r e l a t i o n  between c o g n i t io n  and language which d i f f e r s  

from the  model proposed by Bloom (1973). Bloom's e a r l i e r  model 

advanced a u n id i r e c t i o n a l ,  s e r i a l ,  or p a r a l l e l  r e l a t i o n  between 

co g n it io n  and language, such th a t  developments in  c o g n i t io n  support 

developments in  language. The model put forward by Bloom e t  a l .  ( in  

p r e s s ) ,  however, proposes an overlapp ing  and s y n e r g i s t i c  r e l a t i o n  

between c o g n it io n  and language. While r e l a t io n s  between e a r ly  words 

and e a r ly  a sp ec ts  of o b je c t  knowledge may be s e r i a l  r e l a t i o n s  to  begin 

w ith ,  the  language th a t  the  c h i ld  knows, as i t  i s  i t s e l f  develop ing , 

i s  s a id  to  inform , as much as i t  i s  informed by, the  c h i l d ' s  

developing  understand ing  of r e a l i t y .  For example, Bloom e t  a l .  ( in  

p re s s )  suggest th a t  the vocabulary  s p u r t  i t s e l f  may guide c h i l d r e n 's  

co n tinu ing  development of knowledge about o b je c t s ,  and se rv e  as an 

in d ic a t io n  of the mutual and overlapp ing  developm ental r e l a t i o n  

between the  two domains.

A note  of cau tio n  i s  in  o rd e r ,  however, in  i n t e r p r e t i n g  the  

f in d in g s  and conclusions  of Bloom e t  a l .  ( in  p r e s s ) .  The d a ta  a re  

based on a very sm all sample s i z e ,  c o n s is t in g  in  th re e  s u b je c t s .  In 

a d d i t io n ,  some in c o n s is te n c ie s  among the  c h i ld re n  were found regard ing  

the r e l a t i o n  between o b je c t  knowledge and the  emergence of f i r s t  

words. In  two of the c h i ld re n ,  f i r s t  words emerged in  l a t e  Stage 5 

and near  the  t r a n s i t i o n  to  Stage 6, w hile  in  the  t h i r d  c h i ld ,  f i r s t  

words d id  not emerge u n t i l  l a t e  Stage 6.

Another theory  d e a lin g  w ith  c o g n i t iv e  development and i t s
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r e l a t i o n  to  the  word a c q u i s i t io n  p rocess  has been advanced by Nelson 

( in  p re s s )  and Nelson and L u c a r ie l lo  ( in  p r e s s ) .  This theory  r e s te d  

on an account of c o g n i t iv e  development put forward by Nelson (1982; 

1983; in  p r e s s ) .  This account proposed th a t  the  c h i l d ' s  i n i t i a l  

mental r e p re s e n ta t io n s  a re  in  the  form of schemas f o r  f a m i l i a r  even ts  

in v o lv in g  s o c ia l  i n t e r a c t i o n .  An event schema i s  a s t r u c tu r e d  whole 

re p re se n t in g  a s e q u e n t ia l  a c t i v i t y ,  o rgan ized  in  terms of temporal and 

cau sa l  r e l a t io n s  between component a c t s .  I t  s p e c i f i e s  the  ro le s  th a t  

people play and the  o b je c ts  t h a t  complement the  a c t io n s  in  the  course 

of the  a c t i v i t y .  I t  i s  a g e n e ra l iz e d  r e p re s e n ta t io n  of an a c t i v i t y  

th a t  has occurred more than  once. There i s  evidence th a t  by one year 

of age the  c h i ld  has a number of schemas th a t  guide a c t io n  and 

in t e r a c t io n  in  f a m i l i a r  ro u t in e s  (Ashmead & P e r lm u t te r ,  1980; Bruner, 

1978; Nelson, 1978; R atner & Bruner, 1978; Schank & Abelson, 1977).

According to  Nelson, an o b je c t  concept may be seen as an 

achievement by way of an a b s t r a c t io n  of the c o n s is te n t  appearance in  

an event schema of a p a r t i c u l a r  o b je c t  o r s e t  of o b je c ts  in  a system 

of r e c u r re n t  r e l a t i o n s h i p s .  The c r e a t io n  of an o b je c t  concept 

invo lves  the e s ta b lish m en t of a d e c o n te x tu a l iz e d  u n i t  a p a r t  from i t s  

s i t u a t i o n a l l y  c o n te x tu a l iz e d  p a r t i c u l a r s .  During the  f i r s t  h a l f  of 

the second year the  event schema i s  thought to  remain w h o l i s t i c ,  th a t  

i s ,  unanalyzed. Toward the  middle of the  second y ear  (15 -  20 

months), the event schema i s  thought to  be su b je c te d  to  co g n i t iv e  

a n a ly s is  y ie ld in g  concepts of i t s  component p a r t s  ( e . g . ,  a c t io n s ,  

o b j e c t s ) .  The b a s is  fo r  t h i s  proposed tim ing  was an a ttem pt by Nelson 

to  account fo r  developmental changes in  word use in  th e  second year  of
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l i f e ,  c o n s is t in g  in  a vocabulary  s p u r t  o c c u r r in g  on th e  average a t  19 

months. Object concep ts , which p r io r  to  t h i s  were re p re se n te d  only in  

terms of a system of r e l a t io n s h i p s ,  now were thought to  ach ieve 

r e p re s e n ta t io n  independent of the  event r e p r e s e n ta t io n .

In  co n s id e rin g  what bea r in g  t h i s  view of concep tua l  development 

has on word meaning, Nelson ( in  p r e s s )  and Nelson and L u c a r ie l lo  ( in  

p r e s s )  proposed th a t  o b je c t  words acqu ired  and used p r io r  to  the  

p a r t i t i o n i n g  of the event schema do not s ig n i f y  independent o b je c t  

con cep ts .  Rather they a re  thought to  e i t h e r  s ig n i f y  a concept of the  

event a c t i v i t y  as a whole, or to  mean n o n -co n cep tu a l ly ,  by s e rv in g  to  

r e f e r  only to  s p e c i f i c ,  in d iv id u a l  o b je c ts  in  t h e i r  o r ig in a l  event 

c o n te x ts .  Words acqu ired  and used a f t e r  a system of d i s c r e t e  o b je c t  

concepts has been e s ta b l i s h e d  through the  c o g n i t iv e  a n a ly t i c  p rocess  

can s ig n i f y  o b je c t  co n cep ts .  The vocabulary  s p u r t  o f te n  noted to  

occur a t  approxim ately 19 months (Bloom, 1973; Dore, 1978; McShane, 

1979; Nelson, 1973b; S te rn ,  1930), and the  onse t of m ulti-w ord 

u t te ra n c e s  a re  s a id  to  be in d ic e s  of the  a ttachm ent of words to  th e se  

newly formed concep ts .

Thus, accord ing  to  t h i s  th e o ry ,  word meaning i s  s a id  to  undergo a 

s h i f t  from r e f e r e n t i a l  meaning, de f in ed  by Lyons (1977) as the  

r e l a t io n s h ip  which holds between terms and s p e c i f i c  i n d iv id u a l s ,  to  

d e n o ta t io n a l  meaning, defined  by Lyons (1977) as the  r e l a t io n s h ip  

which holds between a lexeme and the  c la s s  of o b je c ts  to  which th a t  

lexeme c o r r e c t ly  a p p l ie s .  Developments in  th e  concep tua l  system a re  

thought to  u n d e r l ie  the  s h i f t .

These p roposa ls  have not been in v e s t ig a te d  d i r e c t l y ,  but some
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support fo r  such a s h i f t  comes from a s tudy by O v ia t t  (1982). O v ia t t  

t r a in e d  th re e  groups of i n f a n t s :  12-, 15-, and 18-m onth-olds, on the

name of a novel an im al. In fa n ts  in  a l l  age groups dem onstrated 

comprehension of th e  name of th e  u n fa m il ia r  an im al, thereby  ev idencing  

r e f e r e n t i a l  word meaning in  r e c e p t iv e  language. However, in  an 

a d d i t io n a l  ta sk  to  d isco v e r  when the  i n f a n t s  would use th e  newly 

lea rn ed  name to  d e s ig n a te  novel r e p re s e n ta t io n s  ( i n s t a n c e s ) ,  O v ia t t  

found no d i f f e r e n c e  in  performance between the  12- and 15-month-olds, 

w ith  both th ese  groups unable to  c o r r e c t ly  d e s ig n a te  th e  novel t a r g e t  

r e f e r e n t .  Performance improved s u b s t a n t i a l l y ,  however, between 15 and 

18 months. This ta sk  re q u ire s  d e n o ta t io n a l  word meaning because i t  

r e q u i re s  concep tua l knowledge in  terms of ex te n s io n ,  t h a t  i s ,  the  

s p e c i f i c a t i o n  of in s ta n c e s  th a t  count as members, and th e  a p p l ic a t io n  

of a name to  a novel in s ta n c e .

B a r r e t t  (1983a; 1983b) re -fo rm u la ted  h is  o r ig i n a l  model a long the  

l in e s  proposed by Nelson ( in  p r e s s )  and Nelson and L u c a r ie l lo  ( in  

p r e s s )  to  b e t t e r  account fo r  h is  own re c e n t  d a ta ,  as w e ll  as th e  d a ta  

of o th e r s ,  in d ic a t in g  t h a t  e a r ly  o b je c t  terms a re  i n i t i a l l y  used in  

h ig h ly  s p e c i f i c  b e h a v io ra l  c o n tex ts  (B a tes ,  1979; Bloom, 1973; Nelson 

e t  a l . ,  1978). Relying on N e lso n 's  (1982; 1983; in  p r e s s )  account of 

e a r ly  c o g n i t io n ,  B a r r e t t  proposed th a t  a t  the  o u ts e t  of l e x i c a l  

a c q u i s i t i o n ,  the  c h i l d ' s  conceptual system c o n s i s t s ,  to  some e x te n t ,  

in  event schemas. Words a re  s a id  to  go through v a r io u s  event-bound 

uses befo re  th e  mental r e p re s e n ta t io n  of a p a r t i c u l a r  o b je c t  becomes 

disembedded from the  schema, and forms a p ro to ty p ic a l  r e f e r e n t  fo r  a 

word.
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B a r re t t  (1983a) d e sc r ib e s  th e  p rocess  from h e re ,  r e ly in g  on some 

of the key concepts of h is  e a r l i e r  (1978) model. The c h i ld  i d e n t i f i e s  

some of the  p r in c ip a l  p e rc e p tu a l  and f u n c t io n a l  f e a tu r e s  t h a t  

c h a r a c te r iz e  the  p r o to ty p ic a l  r e f e r e n t s ,  and then  groups th e se  

p r o to ty p ic a l  r e f e r e n t s  in to  sem antic  f i e l d s .  The c h i ld  then  

i d e n t i f i e s  those  f e a tu re s  which se rv e  to  d i f f e r e n t i a t e  th e  p ro to ty p es  

which a re  grouped in  any p a r t i c u l a r  sem antic  f i e l d  from one a n o th e r .  

This sem antic asp ec t of B a r r e t t ' s  r e c e n t  p roposa l i s  s u b je c t  to  the  

same c r i t i q u e  le v e le d  a t  h i s  e a r l i e r  (1978) model.

B a r r e t t  (1983b) no tes  th re e  g e n e ra l  p o in ts  in  r e l a t i o n  to  t h i s  

word a c q u i s i t io n  p rocess  t h a t  p reven t i t s  c l a s s i f i c a t i o n  as a 

developmental th eo ry , and th a t  h ig h l ig h t  the  d i f f e r e n c e s  between h is  

account and the  account o f fe re d  by Nelson ( in  p r e s s )  and Nelson and 

L u c a r ie l lo  ( in  p r e s s ) .  He proposes th a t  not every word acq u ired  in  

the  second year  i s  i n i t i a l l y  used in  an event-bound manner, no t every 

word undergoes d e - c o n te x tu a l iz a t io n ,  t h a t  i s ,  some words remain 

event-bound, and d e - c o n te x tu a l iz a t io n  occurs a t  d i f f e r e n t  tim es fo r  

d i f f e r e n t  words.

Since t h i s  re c e n t  account of B a r r e t t ' s  views words as a t t a c h in g  

to  concepts once d e - c o n te x tu a l iz a t io n  i s  ach ieved , t h i s  th eo ry  may be 

c l a s s i f i e d  as a " c o g n i t iv e  primacy" th e o ry .  I t  cannot be c l a s s i f i e d  

as a developmental th eo ry ,  however, because presumably t h i s  same 

process  of l e x i c a l  a c q u i s i t io n  occurs throughout development. In  

a d d i t io n ,  the  changes in  use and meaning which the  word undergoes 

throughout t h i s  p rocess  a re  not l in k ed  to  broad developm ental changes 

in  the c o g n i t iv e  or language system s.
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One a d d i t io n a l  c o g n i t iv e  developmental th e o ry ,  thought to  bear on 

word le a rn in g ,  w i l l  be reviewed h e re .  This theory  has been proposed 

by Rosch, M ervis, Gray, Johnson, and Boyes-Braem (1976). In  s tudy ing  

the  c a te g o r iz a t io n  of n a tu r a l  o b je c ts  they  found one l e v e l  of 

a b s t r a c t io n ,  the  b a s ic  l e v e l ,  to  be more fundamental than  th e  o th e r  

le v e l s  ( su p e ro rd in a te ,  s u b o rd in a te ) .  This l e v e l  i s  th e  most gen era l  

a t  which ca tegory  members have s im i la r  o v e r a l l  shapes ,  and the  most 

g e n e ra l  one a t  which a person uses s im i l a r  motor a c t io n s  fo r  

in t e r a c t i n g  w ith  category  members. While c a te g o r ie s  a t  a l l  l e v e l s  a re  

considered  to  be based on c o r re la te d  a t t r i b u t e  c l u s t e r s ,  the  

c o r r e la t io n s  a re  s a id  to  be most apparen t f o r  the  b a s ic  l e v e l  

c a te g o r ie s .

Rosch e t  a l .  (1976) proposed th a t  c h i ld re n  would be ab le  to  

c a te g o r iz e  a t  the  b a s ic  l e v e l  befo re  being ab le  to  c a te g o r iz e  a t  o th e r  

l e v e l s  of a b s t r a c t io n ,  and th a t  names a t  the  b a s ic  l e v e l  should be the 

f i r s t  concre te  nouns acqu ired  in  the  language development of the 

c h i l d .  The o rder  of a c q u i s i t io n  of ca tegory  le v e l s  and terms has 

become the s u b je c t  of co n s id e rab le  re se a rc h  a c t i v i t y  in  re cen t  y e a rs ,  

and such work has supported  the  primacy of the  b a s ic  l e v e l  (see 

A nglin , 1977; Brown, 1958; D aehler, Lonardo, & Bukatko, 1979; Horton & 

Markman, 1980; Mervis & C r i s a f i ,  1982; Rosch e t  a l . ,  1976).

One major problem w ith  the  Roschian p ro p o sa l ,  however, i s  th a t  

what u n d e r l ie s  the  c h i l d ' s  in c re a s in g  a b i l i t y  to  c a te g o r iz e  (and name) 

a t  o th e r  l e v e l s  of the  h ie ra rc h y  i s  not w e ll  s p e c i f i e d .  One can 

presume th a t  some developments in  c o g n it io n  support t h i s  move, s in c e  

the  c o r re la te d  a t t r i b u t e  c lu s t e r s  of the  r e a l  world a re  unchanging.
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Yet, the  n a tu re  of th ese  c o g n i t iv e  changes i s  u n c le a r .

A developmental theo ry  viewing development a long  th e  language 

dimension has r e c e n t ly  been put forward by C lark  (1983). She proposed 

a th eo ry ,  L ex ica l C o n tra s t  th e o ry ,  which has many f e a tu r e s  in  common 

w ith  B a r r e t t ' s  (1978) p ro p o sa l .  C lark  s t a t e s  t h a t  i n  a c q u ir in g  

meanings, c h i ld re n  work o f f  two b a s ic  p r in c ip le s  of language and 

l e x i c a l  o rg a n iz a t io n  -  c o n t r a s t  and c o n v e n t io n a l i ty .  The P r in c ip le  of 

C o n tra s t ,  as noted by de Saussure (1915/1959), s t a t e s  t h a t  the  

conven tional meaning of every p a i r  of words c o n t r a s t s .  The P r in c ip le  

of C onven tiona li ty  s t a t e s  t h a t  fo r  meanings th e re  i s  a conven tional 

word th a t  should be used in  th e  language community.

According to  C lark  th e  goal of the  w o rd -lea rn e r  i s  to  f i l l  

l e x i c a l  gaps, and t h i s  goal encompasses two major assum ptions. One i s  

th a t  c h i ld re n  w i l l  look f o r  new words as they become aware of a gap, 

th a t  i s ,  aware of wanting to  t a l k  about a p a r t i c u l a r  ca tegory  and 

f in d in g  no word r e a d i ly  a v a i l a b le  f o r  i t .  Second, when c h i ld re n  hear  

new words, they assume t h a t  those  words c o n t r a s t  w ith  ones they 

a lread y  know, and th a t  they  must th e r e fo re  map onto h i t h e r t o  un labeled  

concep tua l c a te g o r ie s .  To support h e r  t h e o r e t i c a l  fo rm u la t io n  Clark 

(1983) documents th re e  phenomena a s s o c ia te d  w ith  c h i l d r e n 's  e a r ly  word 

use th a t  can be taken to  in d ic a te  t h a t  c h i ld re n  a re  a t tem p tin g  to  f i l l  

l e x i c a l  gaps: o v e re x te n s io n s ,  g e n e ra l  purpose words such as

d em o n stra tiv es ,  and co in ag es ,  whereby c h i ld re n  c o n s tru c t  new word 

forms to  c a r ry  new meanings^

Clark  proposes th a t  in  the  e a r l i e s t  s tag e s  words map onto 

concep ts ,  in  t h a t  c h i ld re n  look f o r  words to  l a b e l  c a te g o r ie s  th a t  are



s a l i e n t  to  them. However, as soon as c h i ld re n  a c q u ire  some language 

( th e  l e v e l  i s  l e f t  u n s p e c i f ie d ) ,  Clark s t a t e s  t h a t  not only can 

c o n t r a s t in g  c a te g o r ie s  t r i g g e r  a sea rc h  f o r  c o n t r a s t in g  words, but 

exposure to  new words can t r i g g e r  a s e a rc h  f o r  th e  r e le v a n t  concep tual 

c o n tra s ts*  Thus, w ith  development in  language, th e  l e x i c a l  a c q u i s i t io n  

process  undergoes a change.

There a re  a couple o f problems w ith  C la r k 's  l a t e s t  fo rm u la t io n ,  

however. She i s  i n s i s t e n t  upon m ain ta in in g  th e  d i s t i n c t i o n  between 

conceptual c a te g o r ie s  and word meaning, s e e in g  l e x i c a l  meaning as an 

e n t i t y  se p a ra te  from the  concep t.  C lark , however, p rov ides  no 

s p e c i f i c a t i o n  of what l e x i c a l  meaning i s ,  and how i t  i s  d i s t i n c t  from 

conceptual c a te g o r ie s .  In  f a c t ,  she c o n f la te s  th e  two by argu ing  th a t  

the  w ord -learner  i s  u s ing  words to  f l a g  and t a l k  about concep tua l 

c a te g o r ie s .  In a d d i t io n ,  as i s  the  case w ith  sem antic  th e o r ie s ,  she 

p o s i t s  th a t  e a r ly  word le a rn in g  proceeds w ith in  the  s t r u c t u r e  provided 

by semantic domains. As a lread y  no ted , however, the  a t t r i b u t i o n  of 

sem antic knowledge to  the  c h i ld  overlooks th e  problem of how th e  c h i ld  

acq u ires  such knowledge, and what t h i s  knowledge c o n s is t s  in  f o r  the  

c h i ld .

Summary

Non-developmental th e o r ie s  cannot account f o r  any developmental 

phenomena a s so c ia te d  w ith  e a r ly  word use and meaning. Of such 

th e o r ie s ,  "word primacy" th e o r ie s  do not co n s id e r  p r e - l i n g u i s t i c  

c o g n i t iv e  p ro cess in g  and concep tua l knowledge as i t  r e l a t e s  to  the 

word le a rn in g  p ro c e ss .  Semantic t h e o r i e s ,  whether they  a re  

non-developm ental, "word primacy" t h e o r i e s ,  o r  whether they a re
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a d u l t  models of word le a rn in g  and l e x i c a l  meaning to  the  c h i ld .  

C ogn itive  developm ental th e o r ie s  which have r e l i e d  on a P ia g e t ia n  

framework in  e x p la in in g  phenomena a s s o c ia te d  w ith  e a r ly  word use and 

meaning have no t rece ived  much e m p ir ic a l  su p p o r t .  I t  appears 

n ecessary  to  look in  the d i r e c t io n  of a developm ental model, which 

r e l i e s  on a d i f f e r e n t  framework of e a r ly  c o g n i t iv e  development, i n  

a t tem p tin g  to  e x p la in  e a r ly  word use and meaning.
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Purposes and P re d ic t io n s  of P resen t  Research

The purpose of the  p re se n t  re se a rc h  i s  to  s tudy  developmental 

changes in  word a c q u i s i t io n  and use during  the  second y e a r ,  in  

r e l a t i o n  to  c o g n i t iv e  development. The p a r t i c u l a r  developm ental 

phenomena under c o n s id e ra t io n  a re  the  move from context-bound to  

c o n te x tu a l ly  f l e x ib l e  usage of words, and the  vocabulary  s p u r t  noted 

to  occur midway during  th e  second year  o f  l i f e .

I t  was hypo thesized  th a t  concep tua l development, as o u t l in e d  by 

Nelson (1982; 1983; in  p r e s s ) ,  t h a t  i s ,  developmental d i f f e r e n c e s  in  

the  a b i l i t y  to  form o b je c t  co n cep ts ,  i n  c o n t r a s t  to  g e n e ra l  knowledge 

about o b je c t s ,  u n d e r l ie s  developm ental d i f f e r e n c e s  in  word u s e .  This 

account of concep tua l development proposes t h a t  concep tua l 

r e p re s e n ta t io n  in  the  f i r s t  h a l f  of the  second year  of l i f e  c o n s is t s  

in  the  r e p re s e n ta t io n  of event schemas, w ith  independent o b je c t  

concepts e s ta b l i s h e d  in  the  second h a l f  of the  second year  of l i f e ,  

a f t e r  th ese  schemas a re  su b je c te d  to  a n a ly s i s .  The hypothesized  

e f f e c t  on word meaning, as proposed by Nelson ( in  p r e s s )  and Nelson 

and L u c a r ie l lo  ( in  p r e s s ) ,  in c lu d e s  a developmental s h i f t  in  word 

meaning from r e f e r e n t i a l ,  whereby words r e f e r  to  p a r t i c u l a r  o b je c ts  

w ith in  s p e c i f i c  s i t u a t i o n a l ,  a c t i v i t y  c o n te x ts ,  du ring  the  f i r s t  h a l f  

of the  second year  of l i f e ,  to  d e n o ta t io n a l ,  whereby words r e f e r  to  a 

c l a s s  of o b je c t s ,  in  the  second h a l f  of the  second year  of l i f e .

To examine th ese  p ro p o sa ls ,  th e  le a rn in g  of concepts and words 

fo r  u n fa m il ia r  o b je c ts  was s tu d ie d  in  two groups of c h i ld r e n .  One 

group was comprised of i n f a n ts  approxim ate ly  15-19 months who were in  

the  one-word phase , p r io r  to  the  vocabulary  s p u r t .  The second group
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c o n s is te d  of in f a n t s  approxim ately  18-23 months, who had a lread y  

undergone a vocabulary  s p u r t  and were producing m ulti-w ord  u t t e r a n c e s .  

The to -b e - le a rn e d  o b je c ts  were in c o rp o ra te d  in to  an a c t i v i t y  

re p e a te d ly  enacted  by th e  i n f a n t s .  This ensured t h a t  th e  o b je c ts  

would take  on f u n c t io n a l  and r e l a t i o n a l  meaning f o r  the  c h i ld .

Object concept form ation  was s tu d ie d  by examining c h i ld  behavior 

w ith  new exemplars and non-exemplars of the  o r ig i n a l  l e a rn in g  se ss io n  

o b je c t s ,  once le a rn in g  had taken p la c e .  I t  was p re d ic te d  th a t  the  

beginner/younger speakers  would not e s t a b l i s h  independent concepts of 

the to -b e - le a rn e d  o b je c t s ,  whereas th e  advanced /o lder  speakers  would. 

General knowledge about o b je c ts  was s tu d ie d  by a s c e r t a in in g  c h i ld  

l e v e l  of o b je c t  permanence development.

Word le a rn in g  was s tu d ie d  through the  a d m in is t r a t io n  of a 

comprehension t e s t .  Since th i s  t e s t  involved  the  i d e n t i f i c a t i o n  of 

le a rn in g  s e s s io n  o b je c ts  in  response to  words, o u ts id e  of the  a c t i v i t y  

and s i t u a t i o n a l  c o n tex t  in  which they  were le a rn e d ,  and a p a r t  from 

a c t in g  on them, t h i s  ta sk  could se rv e  to  index the  l e v e l  of the 

co n tex t r e la te d n e s s  of e a r ly  words.

Word use was s tu d ie d  as w e l l .  To a s c e r t a in  th e  degree of 

ex ten s io n  of e a r ly  words, and the  b a s is  of t h e i r  ex te n s io n  ( e . g . ,  

f u n c t io n a l ,  p e r c e p tu a l ) ,  s e v e ra l  types of g e n e r a l i z a t io n  ta sk s  were 

ad m in is te red .  I t  was hypo thesized  t h a t  the  words of beg inner/younger 

speakers  would be g r e a t ly  l im i te d  in  e x te n s io n ,  whereas the  words of 

advanced /o lder  speakers  would be b road ly  extended, r e f l e c t i n g  t h e i r  

concep tual meaning. The fo rm ation  of o b je c t  concepts and genera l  

knowledge about o b je c ts  were s tu d ie d  in  r e l a t i o n  to  th e se  p re d ic t io n s
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about word le a rn in g  and u se .

In  a d d i t io n ,  o th e r  p o s s ib le  in f lu e n c e s  on concept and /o r  word 

le a rn in g  were examined. These inc luded  v a r i a b l e s ,  such as m aternal 

speech and c h i ld  a c t io n  on o b je c t s ,  g leaned from the  l i t e r a t u r e  as 

p o t e n t i a l l y  im portan t to  th ese  p ro c e sse s .
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Method

S ubjec ts

Ten in f a n t s  served as s u b je c ts  in  what was d es ig n a te d  as the  

Beginner speaker group. There were 6 males and 4 fem ales ,  rang ing  in  

age from 15.0 to  19.0 months a t  the  s t a r t  of the  s tudy  (Mean age =

16.9 m onths). These in f a n ts  had p ro d u c tiv e  v o c a b u la r ie s  rang ing  from 

ten  to  f o r ty  words a t  the  s t a r t  of th e  s tudy (Mean number of words = 

2 5 .3 ) .  By s tu d y 's  end t h e i r  v o c a b u la r ie s  d id  not exceed f i f t y  words, 

and none produced m ulti-word u t t e r a n c e s .  Ten a d d i t io n a l  i n f a n ts  

served as s u b je c ts  in  what was d es ig n a ted  as the  Advanced speaker 

group. There were 4 males and 6 fem ales, rang ing  in  age from 17.9 to  

23.5 months a t  the  s t a r t  of the  s tudy  (Mean age -  20.0 m onths). Each 

of th ese  in f a n t s  had p ro d u c tiv e  v o c a b u la r ie s  of f i f t y  words o r  more, 

and each was producing m ulti-w ord u t te ra n c e s  a t  the  s t a r t  of the  

s tu d y . In fo rm ation  about the  c h i l d ' s  l i n g u i s t i c  h i s to r y  and s t a t u s ,  

which served  as the  b a s is  f o r  assignment to  speaker group, was 

ga thered  from an in te rv ie w  w ith  each m other. A copy of th e  m aternal 

in te rv ie w  form appears in  the  Appendix.

A ll  in f a n t s  were c h i ld re n  of w h ite ,  m id d le -c la s s  p a r e n t s .  A ll  

were f u l l - t e r m  b a b ie s ,  none had been su b je c te d  to  trauma a t  b i r t h ,  and 

none had any major medical problems du ring  in fa n c y .  In fo rm ation  on 

the c h i l d ' s  medical h i s to r y  was g a thered  through the  m aterna l 

in te rv ie w .  These in f a n t s  were r e c r u i t e d  through n o t ic e s  s e n t  to  

o rg a n iz a t io n s ,  such as the  YMCA and p a re n t in g  groups, which sponsor 

programs fo r  mothers and /o r  to d d le r s  in  the  New York m e tro p o l i ta n
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a r e a .

Three a d d i t io n a l  in f a n t s  were dropped from the  s tu d y .  One was 

l o s t  due to  the  m o th er 's  re s ig n in g  th e  s tudy  a f t e r  com pleting only two 

le a rn in g  s e s s io n s .  The d a ta  from two o th e r  dyads were no t inc luded  in  

the  a n a ly se s ,  'though th e se  dyads had completed the  s tu d y ,  because, in  

one c a se ,  the  in f a n t  had i n i t i a l l y  been ass igned  to  the  Beginner 

speaker group, but began producing m ulti-w ord u t te r a n c e s  in  th e  midst 

of the  s tu d y ,  and in  th e  o th e r  c a se ,  a t  th e  s t a r t  of the  s tudy  the  

c h i ld  was 24 months of age, and i t  was l a t e r  decided th a t  t h i s  was too 

advanced an age fo r  in c lu s io n  in  the  s tu d y .

Design and Procedure

Each m o th e r- in fa n t  dyad made f iv e  v i s i t s  to  th e  la b o r a to ry .

These v i s i t s  occurred  w ith in  a 2 .7 -5 .4  week span (Mean number of days 

Beginner speaker group = 30.2; Mean number of days Advanced speaker 

group = 2 8 .6 ) .  The fo llow ing  events  occurred  du ring  th e se  la b o ra to ry  

v i s i t s .

M aternal In te rv ie w . On the  f i r s t  l a b o ra to ry  v i s i t  a m aternal 

in te rv ie w  was conducted. The purpose of t h i s  in te rv ie w  was to  gain  

in fo rm atio n  on the  m edical h i s to r y  of the  mother and c h i ld ,  the  

language h i s to r y  of the  c h i ld ,  and to  a s c e r t a in  t h a t  th e  c h i ld  was 

u n fa m il ia r  w ith  the  to -b e - le a rn e d  o b je c t s .

O bject Permanence S c a le . On the  f i r s t  la b o ra to ry  v i s i t  a s c a le  

of o b je c t  permanence development c o n s tru c te d  by M il le r  e t  a l .  (1980) 

was a d m in is te re d .  A copy of t h i s  s c a le  appears in  th e  Appendix. This 

s c a le  i s  comprised of item s taken from e x i s t i n g  senso r im o to r  

assessm ent in s tru m e n ts :  U zg ir is  and Hunt O rd inal Scales  of
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P sycho log ica l  Development (U zg ir is  & Hunt, 1975), A lb e r t  E in s te in  

Scale of Sensorimotor Development (Corman & E scalona, 1969; 

u n p u b lish ed ) ,  an o b s e rv a t io n a l  system of assessm ent of sensorim otor  

behaviors  (C h a te lan a t & Schoggen, 1975), and th e  s c a le  a rranged  by 

Mehrabian and W illiams (1971). A d d i t io n a l ly ,  one i tem  on th e  s c a le  

was designed from P i a g e t 's  o r ig i n a l  work (1952; 1954; 1962). The 

o r ig in  of each item  on th e  s c a le  i s  noted  on th e  s c a l e .  Due to  s t a t e  

problems, the  s c a le  could not be ad m in is te red  to  two in f a n t s  in  the  

Beginner group on the  f i r s t  v i s i t ,  and thus the  s c a le  was adm in is te red  

to  th ese  in f a n ts  on the  next v i s i t .

Learning S e s s io n s . On the  f i r s t  v i s i t  th e  f i r s t  le a rn in g  se ss io n

was conducted. There were a t o t a l  of 4 l e a rn in g  s e s s io n s ,  and the

remaining th re e  were conducted on each of th re e  subsequent v i s i t s ,  in  

an i d e n t i c a l  manner to  th e  f i r s t .  The le a rn in g  s e s s io n s  c o n s is te d  in  

an event enactment by each m o th e r-ch ild  dyad. The event was termed 

"making p iz z a " ,  and i t  in c o rp o ra te d  th e  use of f iv e  re a l -w o r ld  

o b je c t s ,  u n fa m il ia r  to  the  c h i ld .  These o b je c ts  r e p re se n te d  the  

to -b e - le a rn e d  concep ts /w ords . They were: s i f t e r ,  board , r o l l i n g  p in ,  

chopper, and b a s t e r .  I t  was assu red  a t  the  s t a r t  of th e  s tudy  th a t  

each mother knew the  names of th e se  o b j e c t s .  Only one exemplar of 

each o b je c t  was used throughout th e  l e a rn in g  s e s s io n s .

The a c t io n s  c o n s t i t u t i n g  th e  event enactment were as fo llo w s:

1. spoon f lo u r  in to  s i f t e r

2. s i f t  f lo u r  onto the  board

3. put b a l l  of dough on board

4. r o l l  dough f l a t  w ith  r o l l i n g  p in
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5. put cheese in  chopper

6. chop cheese in  chopper

7. remove cheese from chopper

8. s p r in k le  cheese on dough

9. f i l l  b a s te r  w ith  w ater

10. squeeze w ater on dough

A c h a r t  l i s t i n g  th e se  a c t io n s  was hung in  th e  room where the  

le a rn in g  se ss io n s  were conducted. A ll  the  n ecessa ry  m a te r ia l s  were 

p re sen t  in  the  room, and always arranged  in  the  same manner. Each 

mother was f a m i l ia r iz e d  w ith  th e se  a c t io n s ,  to ld  to  perform  them in  

sequence, to  take  as much time as needed to  complete the  e v e n t ,  and to  

a llow  her  c h i ld  to  p a r t i c i p a t e  in  th e  a c t i v i t y  as much as she deemed 

a p p ro p r ia te .  In  terms of o b je c t  l a b e l l i n g ,  mothers were to ld  to  name 

the  o b je c ts  as they normally would name o b je c ts  f o r  t h e i r  c h i ld r e n .

Most event enactments were of approxim ately  5-10 m in u te s . These 

enactments were a u d io -  and v id eo -reco rd ed ,  w hile  the  experim en ter  

observed from ano ther  room. The mother was to ld  t h a t  th e  experim enter 

would r e tu rn  upon completion of the  e v e n t .  Mothers were in s t r u c t e d  

not to  mention the  le a rn in g  s e s s io n s  and the  o b je c ts  to  t h e i r  c h i ld re n  

between la b o ra to ry  v i s i t s .

Comprehension Task. Upon com pletion of each le a rn in g  s e s s io n ,  

the  experim enter adm in is te red  a m u lt ip le -c h o ic e  r e c e p t iv e  le a rn in g  

t e s t  to  each c h i ld .  For th ese  t e s t  s e s s io n s ,  a l l  p izza-m aking props 

( e . g . ,  cheese , dough, f l o u r ,  w a te r)  were removed from s i g h t .

The t e s t s  were c o n s tru c te d  in  th e  fo llow ing  manner. Four t e s t s  

were c o n s tru c te d ,  each to  be adm in is te red  to  every c h i ld  a f t e r  a
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d i f f e r e n t  le a rn in g  s e s s io n .  Thus, th e r e  were comprehension t e s t s  1,

2, 3 and 4. Each of th e se  t e s t s  c o n s is te d  in  two 5 - t r i a l - s e t s . Each 

of the f iv e  o b je c ts  was requested  once in  the  f i r s t  5 - t r i a l - s e t ,  and 

once in  th e  second 5 - t r i a l - s e t .  The o rd e r  in  which th e  f iv e  o b je c ts  

were reques ted  per  t r i a l  s e t  was always d i s t i n c t ,  both  w ith in  and 

across  t e s t s .  W ithin t e s t s ,  the  o b je c t  req u es ted  a t  the  end of the 

f i r s t  5 - t r i a l - s e t  was always d i f f e r e n t  from the  o b je c t  requested  a t  

the s t a r t  of the  second 5 - t r i a l - s e t .

Each t r i a l  a r ra y  c o n s is te d  of 3 o b je c t s ,  the  req u es ted  item  and 

two non-reques ted  i te m s .  The o b je c ts  com prising th e  a r ra y s  were exact 

r e p l ic a s  of the  le a rn in g  s e s s io n  o b j e c t s .  As n o ted ,  w i th in  each t e s t ,  

each o b je c t  was req u es ted  tw ic e .  Across both  r e q u e s ts  f o r  a s p e c i f i c  

o b je c t ,  the  requested  o b je c t  always appeared w ith  every  o th e r  o b je c t .  

So, fo r  example, i f  upon the  f i r s t  re q u e s t  fo r  the  board , the  board 

appeared w ith  the  chopper and b a s te r ,  upon the  second re q u e s t  i t  

appeared w ith  the  r o l l i n g  p in  and s i f t e r .  A d d i t io n a l ly ,  ac ro ss  

re q u e s ts  fo r  the  same o b je c t  w ith in  a t e s t ,  l o c a t io n  was c o n t ro l le d  

f o r ,  such th a t  the  o b je c t  reques ted  d id  no t appear in  th e  same p lace  

in  the  a r ra y  both t im e s .  Moreover, w i th in  each 5 - t r i a l - s e t ,  the  

requested  item s were never p laced  in  the  same lo c a t io n  w ith in  the  

a rray s  more than tw ic e .

The mother kep t th e  c h i ld  d i s t r a c t e d  as each a r ra y  was s e t - u p .  

Once the  a r ra y  was e s ta b l i s h e d  the  c h i ld  was p resen ted  w ith  one or 

more of the  fo llow ing  prompts c o n s is t in g  in  a re q u es t  f o r  the  o b je c t :  

"w here 's  t h e , "  "g ive mommy th e , "  "g ive E t h e , "  "p o in t  to  t h e , "  "touch 

t h e ,"  "get t h e , "  a l l  follow ed by the  name of the  req u es ted  o b je c t .
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When o b je c t  re q u e s ts  w ithou t props f a i l e d  to  e l i c i t  a response , the  

fo llow ing  re q u e s ts  in c o rp o ra t in g  th e  use of props were used: put the

(o b je c t  name) on the  t a b l e ,  put the  (o b je c t  name) in  the  box, put the  

Smurf near  th e  (o b je c t  name), put the  keys near  th e  (o b je c t  name), put 

the  (o b je c t  name) on th e  E 's  o r  M's head . In  cases where a l l  

above-noted prompts f a i l e d  to  e l i c i t  a response , a Fozzie the  bear 

hand puppet was u t i l i z e d  by mother and /o r  exper im en te r.  Object 

r e q u e s ts ,  as l i s t e d  above, were e i t h e r  made by the  puppet and /o r  the  

c h i ld  was asked to  g ive or show the  puppet the  o b je c t ,  or to  get the  

o b je c t  fo r  the  puppet, or g ive  th e  o b je c t  to  the  puppet, o r  to  put the  

p u p p e t 's  nose or h a t  on the  o b je c t .  Prompting was d isco n tin u ed  when 

the  c h i ld  e i t h e r  made a  response ,  c o r r e c t  o r i n c o r r e c t ,  o r  when the  

above s e r i e s  of prompts f a i l e d  to  e l i c i t  a response .

The c h i l d ' s  f i r s t  response on each t r i a l  was scored  as c o r r e c t ,  

i n c o r r e c t  (w ith  the in c o r r e c t  choice n o te d ) ,  o r  none. Since not every 

c h i ld  completed both t r i a l  s e t s  on each comprehension t e s t ,  due to  

s t a t e  d i f f i c u l t i e s ,  such as c ry in g  o r lack  of a t t e n t i o n ,  a c o r re c t  

i d e n t i f i c a t i o n  of an o b je c t  in  one 5 - t r i a l - s e t  was accepted  as 

evidence of le a rn in g  th a t  o b je c t  word. When c h i ld re n  who completed 

both 5 - t r i a l - s e t s  w ith in  a s e s s io n  i d e n t i f i e d  a s p e c i f i c  o b je c t  

c o r r e c t ly  both t im es,  th e  a d d i t io n a l  c o r re c t  choice d id  not a f f e c t  the  

le a rn in g  s c o re .  In  cases  where the  c h i ld  i d e n t i f i e d  the  o b je c t  

c o r r e c t ly  on one 5 - t r i a l - s e t ,  and in c o r r e c t ly  on the  o th e r  

5 - t r i a l - s e t ,  the  c h i ld  was n o n e th e le ss  given c r e d i t  fo r  h is  c o r re c t  

c h o ic e .  In  cases  where an o b je c t  was not c o r r e c t ly  i d e n t i f i e d  in  

e i t h e r  one 5 - t r i a l - s e t ,  when only one 5 - t r i a l - s e t  was a d m in is te red ,  or
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in  both 5 - t r i a l - s e t s , when both were a d m in is te red ,  th e  c h i ld  was not 

given c r e d i t  fo r  a c o r re c t  choice ( le a r n in g ) .

Only one c h i ld ,  a Beginner sp eak e r ,  missed a comprehension t e s t .  

This was due to  s t a t e  problem s. In  t h i s  ca se ,  th e  c h i ld  was given 

c r e d i t  fo r  a c o r r e c t  cho ice  f o r  one item , the  chopper. This was the  

only item  which she ever  showed evidence of l e a rn in g ,  t h a t  i s ,  which 

she had i d e n t i f i e d  c o r r e c t ly  on th e  p rev ious  and subsequent t e s t s .

G e n e ra l iz a t io n  T ask s . Upon com pletion of the  le a rn in g  phase of 

t h i s  experim ent, th a t  i s ,  the  fo u r  le a rn in g  s e s s io n s  and t h e i r  

accompanying comprehension ta s k s ,  th re e  types of g e n e r a l iz a t io n  ta sk s  

were ad m in is te re d .  The o rde r  of a d m in is t r a t io n  of th ese  ta sk s  was 

co u n te r-b a lan ced  a c ro ss  s u b je c t s .  The f i r s t  g e n e r a l i z a t io n  ta sk  was 

adm in is te red  on the  f o u r th  la b o ra to ry  v i s i t ,  a f t e r  the  com pletion of 

the fo u r th  le a rn in g  s e s s io n  and i t s  a s so c ia te d  comprehension t a s k .

The rem aining two g e n e r a l i z a t io n  ta sk s  were adm in is te red  on the  f i f t h  

la b o ra to ry  v i s i t .  For one Advanced sp eak er ,  a l l  th re e  g e n e r a l iz a t io n  

ta sk s  were ad m in is te red  on the  f i f t h  v i s i t  due to  s t a t e  problems on 

the  fo u r th  v i s i t .  Next fo llow s a d e s c r ip t io n  of th e se  t a s k s .

1. P e rc e p tu a l /P h o to g ra p h ic  Extension  Task. The purpose of t h i s  

ta sk  was to  t e s t  word e x te n s io n  to  concept exemplars on the  b a s is  of 

p e rc e p tu a l  in fo rm a tio n  or f e a tu r e s  o n ly . The same t e s t  was 

adm in is te red  to  every c h i l d .  The format of t h i s  ta sk  was i d e n t i c a l  to  

the  comprehension t a s k ,  in  terms of th e  c o n s tru c t io n  of the  t e s t ,  the  

manner in  which the  c h i ld  was q u e r ie d ,  and th e  manner in  which c h i ld  

responses  were coded as c o r re c t  o r  i n c o r r e c t .  A c o r re c t  choice  here  

was in d i c a t i v e  of g e n e r a l i z a t io n .
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In  t h i s  t a s k ,  however, the  item s c o n s t i t u t i n g  the  t r i a l s  were

c o lo r  pho tographic  r e p re s e n ta t io n s  (5 i n .  X 7 i n . )  of th o se  o b je c ts

se rv in g  as concept exemplars in  the  E x tens ion /O verex tension  ta sk  (see

below ). The o rd e r  in  which th e  f iv e  o b je c ts  were req u es ted  on each of

the  5 - t r i a l - s e t s  was d i s t i n c t  from any o rd e r  u t i l i z e d  in  th e  

comprehension ta sk s  and in  th e  o th e r  g e n e r a l iz a t io n  t a s k s .  Each 

mother was asked i f  h e r  c h i ld  had any p r io r  experience  w ith  

two-dim ensional r e p e s e n ta t io n s  of people or o b je c ts  ( e . g . ,  drawings, 

i l l u s t r a t i o n s ,  p h o to g ra p h s) .  Every c h i ld  was found to  have such 

ex p er ien ce .

2. R e la t io n a l  O verextension  Task. The purpose of t h i s  ta sk  was 

to  t e s t  word e x te n s io n  to  non-concept exemplars on th e  b a s is  of 

r e l a t i o n a l  in fo rm atio n  o n ly .  This ta s k  c o n s is te d  in  a re -enac tm ent of 

the le a rn in g  s e s s io n  even t of "making p iz z a " .  For t h i s  reason  t h i s  

ta sk  was never ad m in is te red  on the  fo u r th  la b o ra to ry  v i s i t ,  when the 

f i n a l  le a rn in g  s e s s io n  o ccu rred .  A ll  c o u n te r -b a la n c in g  of 

g e n e r a l iz a t io n  ta sk s  was done w i th in  th e  c o n s t r a in t  t h a t  t h i s  ta sk  

could not occur f i r s t .  In  t h i s  event enactm ent, th re e  of the  le a rn in g  

s e s s io n  o b je c ts  were re p la c e d  by o b je c ts  u n fa m il ia r  to  th e  c h i ld ,  but 

o b je c ts  which o pera ted  in  th e  same system of r e l a t i o n s  as th e  le a rn in g  

s e s s io n  o b je c ts  they r e p la c e d .  The s i f t e r  was rep laced  by a s t r a i n e r ,  

the  chopper, by a g r a t e r ,  th e  b a s t e r ,  by a l a d l e .  As can be seen , the  

new o b je c ts  were not concept exemplars of the  o b je c ts  they  re p la c e d .  

Mothers were i n s t r u c t e d  b e fo re  the  event enactment not to  name the  new 

o b je c t s ,  nor to  re fe re n c e  the  o ld  o r rep laced  o b je c t s ,  bu t simply to  

in c o rp o ra te  th ese  new o b je c ts  in to  th e  event a c t i v i t y .
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Upon com pletion of the  event enactm ent, which was v id e o - ta p e d ,  

the  experim enter re tu rn e d  to  query the  c h i ld .  A ll  th e  pizza-m aking 

props were p re se n t  du r in g  th i s  t e s t i n g .  The q u e s t io n s  c o n s is te d  in  

r e q u e s ts  fo r  the  o b je c t s :  s i f t e r ,  chopper, b a s t e r .  These re q u e s ts

were form ulated  in  th e  same manner as in  th e  comprehension t e s t  ( e . g . ,  

"w here 's  the  s i f t e r , "  o r  "give mommy th e  cho p p er" ) .  The r e q u e s ts  were 

made in  random o rd e r .  The c h i l d ' s  f i r s t  response to  a re q u e s t  was 

counted . C red it  fo r  a r e l a t i o n a l  o v e rex ten s io n  was g iven  each time 

the  c h i ld  in d ic a te d  th e  s t r a i n e r  in  response to  a re q u e s t  f o r  the 

s i f t e r ,  the  g r a t e r ,  in  response to  a re q u e s t  fo r  th e  chopper, and the 

l a d l e ,  in  response to  a re q u es t  fo r  the  b a s t e r .  Thus, f o r  each c h i ld ,  

a maximum of th re e  such o v erex tens ions  was p o s s ib le .

3 . Ex tens ion /O verex tension  Task. The purpose of t h i s  ta sk  was 

to  t e s t  word e x ten s io n  to  concept exemplars and to  non-exem plars, 

which were fu n c t io n a l ly  and /o r  p e rc e p tu a l ly  s im i l a r  to  the  le a rn in g  

s e s s io n  o b je c t s .  This ta sk  c o n s is te d  in  two p a r t s ,  an i n t e r a c t i v e  

period  and a t e s t  p e r io d .  The i n t e r a c t i v e  p e r io d  was conducted f i r s t .  

This period  c o n s is te d  in  th e  mother and c h i ld  p la y in g  w ith  te n  o b je c ts  

f o r  approxim ately  8 m inutes , though th e  time was sh o rten ed  i f  the  

c h i ld  became fu s s y .  No s e s s io n  was ended, however, u n le s s  th e  c h i ld  

had a t  l e a s t  looked a t  every o b je c t .

The ten  o b je c ts  c o n s is te d  in  one in s ta n c e  and one n o n - in s ta n c e  of 

each of the  le a rn in g  s e s s io n  o b je c t /c o n c e p ts .  Thus, th e  ex te n s io n  

item s c o n s is te d  in  a new s i f t e r ,  board , r o l l i n g  p in ,  chopper and 

b a s t e r .  The e x ten s io n  s i f t e r  was l a r g e r  in  s iz e  than  th e  o r ig i n a l  

s i f t e r .  The e x ten s io n  board was d i f f e r e n t  in  shape ( c i r c l e )  than the
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o r ig in a l  board ( r e c ta n g u la r ) .  The ex ten s io n  chopper was d i f f e r e n t  in  

shape, s i z e ,  m a te r ia l  and c o lo r  from the  o r ig i n a l  chopper. The 

ex ten s io n  r o l l i n g  p in  was s h o r te r  in  le n g th  than  th e  o r ig i n a l  r o l l i n g  

p in ,  and had grooved shapes a l l  a long i t s  c y l in d e r ,  i n  c o n t r a s t  to  the  

smooth c y l in d e r  of th e  o r ig i n a l  r o l l i n g  p in .  The ex te n s io n  b a s te r  was 

s h o r te r  in  le n g th ,  and d i f f e r e n t  in  m a te r ia l  and c o lo r  from the  

o r ig in a l  b a s te r .

The o v erex ten s io n  item s bore some s im i l a r i t y  to  t h e i r  co u n te rp a r t  

le a rn in g  s e s s io n  o b j e c t s .  An o i l  can served  as an overex ten s io n  item  

to  the  s i f t e r .  I t  was p e rc e p tu a l ly  s im i la r  to  the  o r ig i n a l  s i f t e r  in  

approximate s i z e ,  shape, and in  the  presence of a hand le , and 

f u n c t io n a l ly  s im i la r  in  t h a t  a stem of the  handle  could be 

m anipu la ted , though no t in  the  same d i r e c t i o n .  I t  d i f f e r e d  from the  

o r ig i n a l  s i f t e r  in  t h a t  i t  had no opening and was a d i f f e r e n t  c o lo r .

An auto  f i l t e r  served  as the  overex ten s io n  item  fo r  th e  r o l l i n g  p in .

I t  was p e rc e p tu a l ly  s im i la r  to  the  r o l l i n g  p in  in  t h a t  i t  had the  same 

f e a tu r e s  (2 handles  and a c y l in d e r )  in  the  same arrangement as a 

r o l l i n g  p in .  I t  bore f u n c t io n a l  s i m i l a r i t y  in  t h a t  i t  could be 

r o l l e d .  I t  d i f f e r e d  from the  o r ig i n a l  r o l l i n g  p in  in  s i z e ,  being 

co n s id e rab ly  s h o r t e r ,  and in  m a te r ia l .

A p ic tu r e  frame w ith  a brown p l a s t i c  rim and a cardboard i n s e r t ,  

w ith  no g la s s ,  served  as the  overex ten s io n  item  f o r  th e  board . I t  was 

s im i la r  to  the  board in  shape ( r e c ta n g u la r ) ,  though a b i t  l a r g e r  in  

s i z e ,  and d i f f e r e n t  in  m a te r ia l .  The overex ten s io n  item  f o r  the 

b a s te r  was a bulb  s y r in g e . I t  was p e rc e p tu a l ly  s im i la r  to  the  

le a rn in g  s e s s io n  b a s te r  in  t h a t  i t  had a bulb and a t i p ,  though i t s
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stem was co n s id e rab ly  s h o r t e r ,  and i t  was made of a d i f f e r e n t  

m a te r ia l .  I t  was f u n c t io n a l ly  s im i la r  to  the  b a s te r  in  t h a t  a 

squeezing  motion could be a p p l ie d  to  i t .  The overex ten s io n  item  fo r  

the  chopper was a garden s p ra y e r . This i tem  bore p e rc e p tu a l  

s i m i l a r i t y  to  the  chopper in  t h a t  i t  had a h and le ,  a t ta c h e d  to  a 

c a n - l ik e  p ie c e ,  and f u n c t io n a l  s i m i l a r i t y ,  i n  t h a t  th e  handle  could be 

moved in  and o u t ,  though the  o r i e n ta t i o n  of t h i s  movement d i f f e r e d  

from th a t  of the  c h o p p e r 's .

The mothers were i n s t r u c te d  not to  name any of the  o b je c t s ,  not 

to  dem onstrate any a c t io n s  w ith  the  o b je c t s ,  not to  name any a c t io n s  

in  r e l a t i o n  to  the  o b je c t s ,  p r io r  to  the  c h i l d ' s  doing so .  This 

s e s s io n  was v id eo - ta p ed  as the  experim enter observed from another 

room. Upon com pletion of the  i n t e r a c t i v e  p e r io d ,  the  experim enter 

re tu rn e d  to  conduct th e  t e s t  p e r io d .

This t e s t  was i d e n t i c a l  ac ro ss  c h i ld re n ,  and c o n s is te d  in  two 

5 - t r i a l - s e t s .  The f i r s t  f iv e  t r i a l s  were termed ex te n s io n  t r i a l s , in  

t h a t  a l l  item s in  th e  a r r a y s ,  the  reques ted  item  and th e  two 

n on-reques ted  i tem s, c o n s is te d  in  e x ten s io n  i te m s .  The o rd e r  in  which 

the  f iv e  o b je c ts  were req u es ted  was d i s t i n c t  from any o th e r  t r i a l - s e t  

i n  the  experim ent. The c o n t ro l  of the  lo c a t io n  of the  req u es ted  items 

w ith in  a 5 - t r i a l - s e t ,  the  manner in  which the  c h i ld  was q u e r ie d ,  and 

the  manner in  which c h i ld  responses  were coded were i d e n t i c a l  to  the 

comprehension t e s t s .  C orrec t  responses were i n d ic a t iv e  of 

g e n e r a l i z a t i o n .

The second 5 - t r i a l - s e t  c o n s is te d  in  the  o v erex ten s io n  t r i a l s .

Here again  the  o rde r  in  which the  o b je c ts  were req u es ted  was un ique .
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The lo c a t io n  of t e s t  item s w ith in  a 5 - t r i a l - s e t  was c o n t r o l le d  f o r ,  as 

in  the  comprehension t e s t s ,  and the  manner of query ing  th e  c h i ld  was 

the  same.

The a r ra y  which t e s t e d  fo r  a  s p e c i f i c  o b je c t  ( e . g . ,  th e  b a s te r )  

c o n s is te d  in  i t s  e x te n s io n  item  ( e . g . ,  th e  ex te n s io n  b a s t e r ) ,  and i t s  

o v e rex ten s io n  c o u n te rp a r t  ( e . g . ,  the  bulb  s y r in g e ) ,  and a t h i r d  

u n re la te d  i tem  ( e . g . ,  th e  au to  f i l t e r ) .  C orrec t  responses  c o n s is te d  

in  the  choice of e i t h e r  the  e x ten s io n  o r  overex ten s io n  i te m s ,  and were 

i n d i c a t iv e  of g e n e r a l i z a t io n  b eh av io r .

I f  the  c h i l d ' s  f i r s t  response c o n s is te d  in  e i t h e r  th e  ex ten s io n  

or o v e rex ten s io n  item , t h a t  item  was removed from the  a r r a y ,  and the  

o b je c t  re q u e s t  was r e p e a te d .  I f  the  c h i ld  then  s e le c te d  th e  remaining 

c o r re c t  i tem , e i t h e r  th e  ex te n s io n  o r o v erex ten s io n  item , depending on 

the  f i r s t  ch o ice ,  t h i s  was n o ted .  Thus, i f  the  c h i ld  f a i l e d  to  s e l e c t  

a c o r re c t  ex te n s io n  item  in  the  ex te n s io n  t r i a l s , he had ano ther  

o p p o r tu n ity  to  do so h e re .  However, two c o r re c t  cho ices  of an 

ex ten s io n  item  d id  no t a f f e c t  any measure of g e n e r a l i z a t io n .  There 

was only  one o p p o r tu n i ty  to  s e l e c t  each overex ten s io n  i tem . A ll  

c o r re c t  c h o ic e s ,  ex te n s io n  and o v e re x ten s io n ,  o r  both  were n o ted .  

Whenever the  c h i ld  chose the  u n re la te d  item  th e  t r i a l  was ended, and 

the  choice was cons ide red  i n c o r r e c t .
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R esu lts

The r e s u l t s  w i l l  be p resen ted  in  fo u r  s e c t io n s .  The f i r s t  

s e c t io n  in c lu d es  the  d isc u s s io n  of le a rn in g  b eh av io r .  In  the  second 

s e c t io n ,  performance on th e  v a r io u s  k inds of g e n e r a l iz a t io n  ta sk s  are  

d isc u s se d .  In  the  t h i r d  s e c t io n  analyses  of v a r ia b le s  t h a t  may 

p o t e n t i a l l y  a f f e c t  le a rn in g  and g e n e r a l iz a t io n  a re  d isc u s s e d .  The 

fo u r th  s e c t io n  inv o lv es  a d isc u s s io n  of concept fo rm ation  in  r e l a t i o n  

to  word le a rn in g  and u s e .

Learning

Five asp ec ts  of le a rn in g  behav ior by speaker group were analyzed: 

o v e r a l l  le a rn in g ,  le a rn in g  by o b je c t ,  number of d i f f e r e n t  words 

lea rn ed  per c h i ld ,  l e a rn in g  over tim e, and s t a b i l i t y  of le a r n in g .

These w i l l  be d iscu ssed  in  t u rn .

O vera ll  L e arn in g . O vera ll  l e a rn in g  was analyzed by computing fo r  

each c h i ld  a le a rn in g  sco re  c o n s is t in g  in  the  t o t a l  number of c o r re c t  

o b je c t  i d e n t i f i c a t i o n s  made summed across  the  fo u r  comprehension 

t a s k s .  Since fo r  each comprehension ta sk  the  h ig h e s t  sco re  a c h i ld  

could ach ieve fo r  the  c o r re c t  i d e n t i f i c a t i o n  of any o b je c t  was one, 

and thus c o r re c t  i d e n t i f i c a t i o n  of a l l  o b je c ts  per ta s k  would y ie ld  a 

sco re  of f i v e ,  the  h ig h e s t  p o s s ib le  t o t a l  sco re  t h a t  could be achieved 

by a c h i ld  on the o v e r a l l  l e a rn in g  measure was 20. R esu lts  in d ic a te d  

th a t  every c h i ld  evidenced some le a r n in g .  The group means on o v e ra l l  

le a rn in g  a re  p resen ted  in  Table 1, and th ese  means a re  s i g n i f i c a n t l y  

d i f f e r e n t ,  t (1 8 )  = 3 .18 , p < .005, f o r  a o n e - t a i le d  t e s t ,  w ith  

Advanced speakers  showing tw ice the  l e v e l  of le a rn in g  of Beginner 

s p e a k e rs .
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TABLE 1

Mean Learning Scores Overall And 

Per Object by Speaker Group

Learning Score
Beginner 

M (SD)
Advanced 

M (SD)

Rolling Pin 1.2 (1.1) 3.0 ( .9)**

Baster 1.2 (1.1) 2.9 (1.2)**

Board .5 (1.0) o•CM (1.6)*

Chopper 1.7 ( .7) 1.6 (1.0)

Sifter .9 (1.0) 1.9 (1.3)

Overall 5.6 (3.7) 11.2 (4.2)**

*p <.01
**p< . 005



47

Learning  Per O b je c t* Learning per  o b je c t  was a sse ssed  by 

t a l l y i n g  the  t o t a l  number of times each c h i ld  i d e n t i f i e d  each o b je c t  

summed acro ss  the  fo u r  comprehension t a s k s .  The maximum p o s s ib le  

score  per o b je c t  i s  4. Mean le a rn in g  sco re s  per o b je c t  a re  p resen ted  

in  Table 1. Advanced speakers  showed s i g n i f i c a n t l y  b e t t e r  le a rn in g  of 

the r o l l i n g  p in ,  t ( 1 8 )  -  3 .83 , p < .005, th e  b a s te r ,  t ( 1 8 )  = 3 .26 , p < 

.005, and the  board, t ( 1 8 )  = 2 .59 , p < .01 . A ll  va lues  a re  based on 

o n e - t a i le d  t - t e s t s .  There were no s ig n i f i c a n t  d i f f e r e n c e s  in  le a rn in g  

between groups on the  chopper and the  s i f t e r .

Words Learned Per C h i ld . The number of d i f f e r e n t  words lea rned

per c h i ld  was a sse ssed  in  two ways. F i r s t ,  the  number of d i f f e r e n t  

o b je c ts  c o r r e c t ly  i d e n t i f i e d  in  response to  a word a t  l e a s t  once 

ac ro ss  the  fo u r  comprehension ta sk s  was noted fo r  each c h i ld .  The 

means per group a re  as fo llo w s :  Beginner = 3 .0 ,  Advanced = 4 .7 .

These means a re  s i g n i f i c a n t l y  d i f f e r e n t ,  t (1 8 )  = 3 .15 , p < .005, fo r  a 

o n e - ta i le d  t e s t .  Advanced speakers  scored  very w ell  on t h i s  index , 

w ith  7 of 10 c h i ld re n  le a rn in g  the  words fo r  a l l  f iv e  o b je c t s ,  and the 

rem aining 3 le a rn in g  words f o r  fo u r  of the  f iv e  o b j e c t s .

A s t r i c t e r  c r i t e r i o n  was a lso  employed fo r  t h i s  a n a ly s i s .  I t  was 

noted f o r  each c h i ld  how many d i f f e r e n t  o b je c ts  were c o r r e c t ly  

i d e n t i f i e d  by a c h i ld  in  response to  a word a t  l e a s t  tw ice  ac ro ss  (not 

w i th in )  the  fo u r  comprehension t a s k s .  This c r i t e r i o n  led  to  the 

e l im in a t io n  of approx im ate ly  the  same amount of " lea rn ed "  words fo r  

both speaker groups, t h a t  i s ,  43.3% or 13 words fo r  Beginner speak ers ,  

and 34% or 16 words fo r  Advanced sp e a k e rs .  The r e s u l t i n g  means, 1.7 

fo r  Beginner speakers  and 3.1 f o r  Advanced sp eak e rs ,  were
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s i g n i f i c a n t l y  d i f f e r e n t ,  t (18) = 2 .19 , p < .025, f o r  a o n e - t a i le d  

t e s t .  Thus, under both c r i t e r i a ,  Advanced speakers  lea rn ed  more words 

than Beginner sp e a k e rs .

Learning Over Time. To measure le a rn in g  over tim e, th e  d a ta  from 

both speaker groups on a l l  fo u r  comprehension ta sk s  (see  Table 2) were 

en te red  in to  a 2 (speaker  group) X 4 (comprehension ta s k )  mixed-model 

ANOVA, w ith  speaker group as a be tw een-sub jec ts  f a c t o r ,  and 

comprehension ta sk  as a w i th in - s u b je c t s  f a c t o r .  This a n a ly s is  

revea led  only s i g n i f i c a n t  main e f f e c t s  f o r  speaker group, F ( l ,  18) = 

10.7, p < .01 , and comprehension t a s k ,  F(3 , 54) = 9 .86 , p < .01. 

S ig n i f ic a n t  d i f f e r e n c e s  between means were ev a lu a ted  by planned 

com parisons.

Within the  Beginner speaker  group, comparisons between 

comprehension ta sk s  1 and 4, 2 and 4, 3 and 4, rev ea led  no s ig n i f i c a n t  

d i f f e r e n c e s .  The same s e t  of comparisons fo r  Advanced speakers  

y ie ld ed  a s ig n i f i c a n t  d i f f e r e n c e ,  F (3 , 54) = 10.65, p < .01 . F u r th e r  

comparisons in d ic a te d  th a t  Advanced speakers  evidenced an in c re a s e  in  

le a rn in g  from comprehension ta s k  1, on comprehension ta sk  2 F ( l ,  18) = 

13.51, p < .01 , and on comprehension ta sk  4, F ( l ,  18) = 58 .06 , p <

.01 . There was no d i f f e r e n c e  in  l e a rn in g  between comprehension ta sk s  

2 and 3, and 3 and 4 f o r  Advanced s p e a k e rs .  In  summary, w hile  both 

groups showed an in c re a s e  in  l e a rn in g  over time (see  Table 2 ) ,  t h i s  

in c re a se  i s  s i g n i f i c a n t  only f o r  Advanced sp e ak e rs .

A d d i t io n a l ly ,  comparisons were made between speaker groups on 

le a rn in g  fo r  two comprehension t a s k s ,  1 and 4. These an a ly ses  

revea led  a s ig n i f i c a n t  d i f f e r e n c e  between groups a t  comprehension ta sk



TABLE 2

Mean Comprehension Scores Per Session 

By Speaker Group

Comprehension Test 
Speaker Group 1 2  3 4

Beginner

Advanced

.9 1.3 1.8 1.5

1.5 3.2 3.2 3.5
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4 F(1, 18) = 15.65, p < .01 , but no t a t  comprehension ta s k  1 (see  

Table 2 ) .  These d a ta  i n d ic a te  t h a t  w hile  the  groups s t a r t e d  out more 

o r l e s s  e q u iv a le n t ly ,  by the  end o f the  le a rn in g  phase of the  

experim ent, c o n s is t in g  in  fo u r  l e a rn in g  s e s s io n s ,  Advanced speakers  

evidenced s i g n i f i c a n t l y  g r e a te r  l e a r n in g .

Learning S t a b i l i t y .  The s t a b i l i t y  of l e a rn in g  was measured by 

d iv id in g  the  fou r  -om prehension  ta sk s  i n to  two groups: e a r ly  t r i a l s  

comprised of comprehension ta sk s  1 and 2, and l a t e r  t r i a l s  comprised 

of comprehension ta sk s  3 and 4, and computing what pe rcen tage  of words 

lea rned  by each c h i ld  as rev ea led  in  comprehension ta sk s  1 and /o r  2 

were s t i l l  evidenced as being le a rn ed  in  comprehension ta sk s  3 and/or

4. Tw o-thirds of Beginner s p e a k e rs 1 words and 81.3% of Advanced 

sp e a k e rs '  words appeared in  both e a r ly  and l a t e r  t r i a l s .  These d a ta  

speak to  a f a i r l y  h igh  c o n s is te n c y  in  words lea rn ed  f o r  both  groups of 

s p e a k e rs .

Summary. The d a ta  on le a rn in g  behav ior in d ic a te  th a t  Advanced 

speakers  su rp ass  Beginner speakers  on every  index of l e a r n in g .

Advanced sp e a k e rs ,  in  comparison to  Beginner sp e a k e rs ,  had 

s i g n i f i c a n t l y  h ig h er  o v e r a l l  l e a rn in g  s c o re s ,  le a rn ed  words fo r  th re e  

of the  f iv e  o b je c ts  s i g n i f i c a n t l y  b e t t e r ,  lea rn ed  s i g n i f i c a n t l y  more 

words per c h i ld ,  and showed s i g n i f i c a n t  improvement in  l e a rn in g  over 

t im e.

G e n e ra l iz a t io n

Four types of word g e n e r a l i z a t io n  behavior were examined: 

ex ten s io n  to  concept exem plars, o v erex ten s io n  to  f u n c t io n a l ly  and 

p e rc e p tu a l ly  s im i la r  non-concept exem plars, r e l a t i o n a l  overex ten s io n



to  f u n c t io n a l ly  s im i la r  but p e r c e p tu a l ly  d i s s im i l a r  non-concept 

exem plars, and p e rc e p tu a l  e x ten s io n  to  pho tograph ic  r e p re s e n ta t io n s  of 

the ex ten s io n  i te m s .  Though e x te n s io n  and o v erex ten s io n  were s tu d ie d  

w ith in  the same experim en ta l t a s k ,  the  E x tens ion /O verex tension  ta s k ,  

they a r e ,  and w i l l  be analyzed  here  a s ,  d i s c r e t e  forms of 

g e n e r a l iz a t io n  b eh av io r .

G e n e ra l iz a t io n  performance was analyzed  in  two ways. 

G e n e ra l iz a t io n  was analyzed only f o r  words t h a t  were lea rn ed  fo r  each 

c h i ld .  These an a ly ses  were based on th e  lo o se r  c r i t e r i o n  of le a rn in g ,  

th a t  i s ,  s in g le  comprehension ta sk  i d e n t i f i c a t i o n s .  F i r s t ,  the  t o t a l  

number of c h i ld re n  from each speaker group engaging in  each type of 

g e n e r a l iz a t io n  behav io r  was c a l c u l a t e d .  These d a ta  a re  p re sen ted  in

g e n e r a l iz a t io n  b eh av io r .  The second a n a ly s is  invo lved  the  c a lc u la t io n

g e n e ra l iz e d .  This a n a ly s is  was conducted fo r  every form of 

g e n e r a l iz a t io n  behav ior except fu n c t io n a l  o v erex ten s io n  because, in  

t h i s  c a se ,  a t o t a l  of only th r e e ,  in  c o n t r a s t  to  f i v e ,  l a b e l s  could be 

p o t e n t i a l l y  g e n e ra l iz e d .  The mean p e rcen tag e  of g e n e ra l iz e d  la b e l s  of 

Advanced and Beginner speakers  i s  p re se n te d  in  Table 4. T - t e s t s  were 

c a lc u la te d  on th ese  means. R esu lts  of each of th e se  an a ly ses  f o r  each 

form of g e n e r a l i z a t io n  behav io r  w i l l  be d iscu ssed  s e p a r a te ly .

E x tens ion . The purpose of the  e x te n s io n  ta s k  was to  t e s t  word 

a p p l ic a t io n  to  exemplars of the  l e a rn in g  s e s s io n  o b j e c t s .  There was 

no s ig n i f i c a n t  d i f f e r e n c e  between speaker groups in  th e  number of 

c h i ld re n  who engaged in  e x ten s io n  b e h av io r .  However, Advanced

Table 3. performed on each k ind  of

fo r  each c h i ld  of the percen tage  of le a rn ed  la b e l s  th a t  were



TABLE 3

Total Number of Children Per Speaker Group 
Engaging in Generalization Behavior

Generalization Tasks

Speaker Group Extension Overextension

Perceptual
Photographic
Extension

Relational
Overextension All Tasks

Beginner 7 3 3 1 0

Advanced 10 9* 9* 7* 6*

♦differs from Beginner Group, p<.05
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TABLE 4

Mean Percentage of Labels Generalized 
Per Task By Speaker Group 

(Mean Number of Labels in Parentheses)

Speaker Group Extension

Generalization Tasks

Perceptual 
Photo Extension Overextension

Beginner M 44.0 (1.4) 22.0 (.4) 10.7 (.8)
•

SD 39.5 38.2 21.4

Advanced M 74.0 (3.5) * 64.5 (2.5)** 54.0 (3.0)***
SD 24.6 31.5 30.2

*differs from Beginner Group, p^.05
**differs from Beginner Group, p . < .01
***differs from Beginner Group, p <^.005
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speakers  d id  have a s i g n i f i c a n t l y  h ig h e r  percen tage  of l a b e l s  which 

were g e n e ra l iz e d  to  the  ex te n s io n  i te m s ,  t (1 8 )  = 2 .04 , p < .05 , f o r  a 

o n e - ta i le d  t e s t .  Thus, even in  t h i s ,  th e  most b a s ic ,  and e a s i e s t  form 

of g e n e r a l iz a t io n  b ehav io r ,  due to  th e  f a c t  t h a t  th e  e x te n s io n  o b je c ts  

re p re se n t  the  c lo s e s t  p o s s ib le  matches, f u n c t io n a l ly  and p e rc e p tu a l ly ,  

to  the  le a rn in g  s e s s io n  o b j e c t s ,  Beginner speakers  f a i l  to  ach ieve  the  

same l e v e l  of e x ten s io n  as Advanced s p e a k e rs .  The f a c t  t h a t  l e s s  than 

h a l f  of Beginner speaker la b e l s  (44%) were extended to  th e  e x ten s io n  

items in d ic a te s  th a t  the meaning of t h e i r  words, f o r  the  most p a r t ,  

does not in c lu d e  p e rc e p tu a l ,  f u n c t io n a l ,  and r e l a t i o n a l  f e a t u r a l  

in fo rm ation  about o b je c t s .

P e rc e p tu a l/P h o to g rap h ic  E x ten s io n . The purpose of t h i s  ta sk  was 

to  t e s t  word a p p l ic a t io n  to  exemplars of the  le a rn in g  s e s s io n  o b je c ts  

on the  b a s is  of p e rc e p tu a l  in fo rm a tio n  o n ly .  S ig n i f i c a n t ly  more 

Advanced, than  Beginner, speakers  engaged in  t h i s  form of 

g e n e ra l iz a t io n  b e h a v i o r / ^ ,  (1) = 5 .21 , p < .05 . A d d i t io n a l ly ,

Advanced speakers  a p p lie d  s i g n i f i c a n t l y  more l a b e l s  than Beginner 

speakers  to  the  photographic  r e p re s e n ta t io n s  of the  e x te n s io n  o b j e c t s ,  

t (1 8 )  = 2 .71 , p < .01 . C onsidering  t h a t  only 30% of Beginner speakers  

engaged in  t h i s  k ind  of g e n e r a l i z a t io n  b eh av io r ,  and t h a t  only  22% of 

t h e i r  lea rn ed  la b e l s  were a p p lied  to  th e  pho tograph ic  r e p e s e n ta t io n s , 

i t  can be concluded th a t  word meaning f o r  Beginner speakers  d id  not in  

g en era l  in c lu d e  p e rc e p tu a l  in fo rm atio n  about o b je c t s .

O verex tension . The purpose of the  overex ten s io n  ta s k  was to  

a s c e r t a in  the  e x te n t  to  which words would be a p p l ie d  to  non-exemplars 

of the  le a rn in g  s e s s io n  o b je c t s ,  t h a t  i s ,  to  exemplars whose f e a tu r e s
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are  not i d e n t i c a l  to  the  le a rn in g  s e s s io n  o b jec ts*  Three tim es as 

many Advanced as Beginner speakers  engaged in  word o v e re x te n s io n ,  and 

t h i s  d i f f e r e n c e  i s  s i g n i f i c a n t  (1) = 5 .21 , p < .0 5 .  Moreover, 

Advanced speakers  extended s i g n i f i c a n t l y  more l a b e l s  to  non-exem plars, 

t ( 1 8 )  « 3 .70 , p < .005, th an  d id  Beginner sp e a k e rs .  J u s t  10% of 

Beginner s p e a k e rs ' l a b e l s  were overex tended . C onsidering  th a t  over 

h a l f  of Advanced s p e a k e r s ' l a b e l s  were a p p lie d  to  non-exem plars , i t  

appears th a t  such speakers  extend t h e i r  words to  o b je c ts  on th e  b a s is  

of p a r t i a l  matching of f e a tu r e s ,  even in  th e  p resence  of non-matching 

f e a t u r e s .  This in d ic a te s  c o n s id e ra b le  b read th  and f l e x i b i l i t y  in  

t h e i r  a p p l ic a t io n  of words.

R e la t io n a l  O verex tension . The purpose of t h i s  ta s k  was to  

examine word e x ten s io n  to  non-exemplars of the  le a rn in g  s e s s io n  

o b je c ts  on the  b a s is  of r e l a t i o n a l  in fo rm atio n  o n ly ,  and in  th e  face  

of d isc re p a n t  p e rc e p tu a l  in fo rm a tio n .  S ig n i f i c a n t ly  more Advanced 

than Beginner speakers  engaged in  f u n c t io n a l  o v e r e x t e n s i o n / ^  (1) = 

5 .21 , p < .05 . Since only one Beginner speaker engaged in  f u n c t io n a l  

o verex ten s io n  i t  may be concluded th a t  f u n c t io n a l  and r e l a t i o n a l  

in fo rm atio n  about o b je c ts  does not se rv e  to  c o n s t i t u t e  word meaning 

f o r  Beginner s p e a k e rs .  Here a g a in ,  Advanced speakers  show 

co n s id e rab le  b read th  in  word a p p l i c a t io n .

G e n e ra l iz a t io n  Analyses By S t r i c t e r  Learning C r i t e r i o n . Both

types of a n a ly se s ,  number of speakers  engaging in  g e n e r a l i z a t io n

behavior by group, and th e  mean percen tage  of l a b e l s  g e n e ra l iz e d  per 

c h i ld  by group, were conducted a lso  on " lea rn ed "  l a b e l s ,  u s in g  the  

s t r i c t e r  c r i t e r i o n  of l e a r n in g .  I t  w i l l  be r e c a l l e d  t h a t  t h i s
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c r i t e r i o n  c o n s is te d  in  a minimum of two c o r r e c t  o b je c t  i d e n t i f i c a t i o n s  

in  response to  a word a c ro ss  the  fo u r  comprehension t a s k s .  The 

r e s u l t s  of th ese  an a ly se s  follow ed th e  same g e n e ra l  p a t t e r n  of r e s u l t s  

y ie ld ed  by the  lo o se r  c r i t e r i o n .

In  terms of the  number of c h i ld re n  engaging i n  g e n e r a l iz a t io n  

behavior ac ro ss  the  fo u r  g e n e r a l i z a t io n  t a s k s ,  s i g n i f i c a n t l y  more 

Advanced, than  Beginner, speakers  engaged in  p e rc e p tu a l /p h o to g ra p h ic  

e x t e n s i o n , ^ ,  (1) = 5 .5 ,  p < .0 2 .  These d a ta  a re  p re se n te d  in  Table

5. The d i f f e r e n c e  in  th e  number of speakers  per  group engaging in  

g e n e r a l iz a t io n  behav ior ac ro ss  two o th e r  t a s k s ,  the  o v e rex ten s io n  and 

the f u n c t io n a l  o v e rex ten s io n  t a s k s ,  was no t s i g n i f i c a n t l y  d i f f e r e n t  by 

t h i s  a n a ly s i s ,  though th e  number of Advanced speakers  was always 

h ig h er  (see  Table 5 ) .  These ta sk s  had y ie ld e d  s i g n i f i c a n t  d i f f e r e n c e s  

between groups when th e  lo o se r  le a r n in g  c r i t e r i o n  was employed. This 

d isc repancy  i s  due to  th e  f in d in g  t h a t  no Beginner speakers  were 

e l im in a ted  in  th e se  g e n e r a l i z a t io n  c a te g o r ie s ,  w hile  two Advanced 

speakers  were e l im in a te d  from each due to  the  s t r i c t e r  c r i t e r i o n .

The second a n a ly s i s ,  th e  mean pe rcen tage  of l a b e l s  g e n e ra l iz e d  

per c h i ld ,  y ie ld e d  s i g n i f i c a n t  group d i f f e r e n c e s  a c ro ss  the  th re e  

g e n e r a l iz a t io n  ta sk s  to  which i t  was a p p l ie d .  These d a ta  a re  

p resen ted  in  Table 6. Advanced speakers  g e n e ra l iz e d  s i g n i f i c a n t l y  

more words than Beginner sp eak ers  to  the  e x ten s io n  i te m s ,  t ( 1 8 )  =

2 .05 , p < .05 , to  th e  pho tog raph ic  r e p re s e n ta t io n s  of the  e x ten s io n  

i tem s, t (1 8 )  = 2 .38 , p < .025, and to  the  o v erex ten s io n  i tem s ,  t (1 8 )  = 

2 .61 , p < .01 . A ll  va lu es  a re  based on o n e - t a i l  t e s t s .

Thus, even w ith  a s t r i c t e r  c r i t e r i o n  of l e a r n in g ,  the  p a t t e r n  of



TABLE 5

Total Number of Children Per Speaker Group 
Engaging in Generalization Behavior 

By Stricter Learning Criterion

Generalization Tasks

Speaker Group Extension Overextension

Perceptual
Photographic
Extension

Relational 
Overextens ion All Tasks

Beginner 5 3 3 1 0

Advanced 9 7 9* 5 6**

*differs from Beginner Group, p 02
**differs from Beginner Group, p ̂ .01
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TABLE 6

Mean Percentage of Labels Generalized 
Per Task By Speaker Group 

Using Stricter Learning Criterion 
(Mean Number of Labels in Parentheses)

Speaker Group Extension

Generalization Tasks
Perceptual 
Photo Extension Overextension

Beginner M 50.0 (1.1) 31.3 (.8) 13.5.(.4)
SD 46.3 45.8\ 19.9

Advanced M 85.5 (2.7)* 73.7 (2.3)** 53.7 (1.8)***
SD 31.5 34.4 42.3

*differs from Beginner Group, p<.05
**differs from Beginner Group, p<.025
***differs from Beginner Group, p^.01
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f in d in g s  between Beginner and Advanced speakers  remains the  same.

There a re  two major re a so n s ,  however, why i t  i s  more a p p ro p r ia te  to  

adopt the  lo o se r  c r i t e r i o n  fo r  l e a r n in g .  F i r s t ,  the  m a jo r i ty  of 

one-tim e c o r re c t  o b je c t  i d e n t i f i c a t i o n s  occurred  in  th e  l a t e r  

comprehension ta s k s ,  t h a t  i s ,  comprehension ta sk s  3 and 4 (Beginner 

speakers  = 69.2%; Advanced speakers  = 62.5%). This means th a t  these  

words were le a rn ed  l a t e  in  th e  experim ent, and, th u s ,  the  l ik e l ih o o d  

of t h e i r  being  i d e n t i f i e d  more than  once i s  sh a rp ly  d ec rease d .

Second, in  cases of s in g le  comprehension ta s k  i d e n t i f i c a t i o n s ,  

g e n e r a l iz a t io n  was more l i k e l y  to  occur than n o n -g e n e ra l iz a t io n .  For 

Beginner speakers  who engaged in  g e n e r a l i z a t io n  b eh av io r ,  54.5% of 

t h e i r  words comprehended only once were g e n e ra l iz e d .  For Advanced 

sp e ak e rs ,  81.3% of t h e i r  words comprehended only once were 

g e n e ra l iz e d .  Since g e n e r a l iz a t io n  on th e  b a s is  of one-tim e 

i d e n t i f i c a t i o n s  in  the  comprehension ta sk s  was a common occurrence  in  

g e n e ra l ,  and something r e a d i ly  accomplished by Advanced sp e a k e rs ,  such 

i d e n t i f i c a t i o n s  should no t be om itted  from forming p a r t  of the  bases 

f o r  the p re se n t  a n a ly s e s .

Summary. These f in d in g s  s tro n g ly  in d i c a t e  t h a t  Advanced speakers

a re  s i g n i f i c a n t l y  more l i k e l y  than  Beginner speakers  to  engage in

g e n e r a l iz a t io n  b eh av io r .  This f in d in g  i s  h ig h l ig h te d  by th e  a d d i t io n a l

f in d in g  th a t  s i g n i f i c a n t l y  more Advanced, th an  Beginner, sp e ak e rs ,

engaged in  a l l  forms of g e n e r a l iz a t io n  b eh av io r ,  based on the  lo o se r
%

l e a rn in g  c r i t e r i o n , (1)  = 5 .09 , p < .05 (see  Table 3 ) ,  and on the  

s t r i c t e r  c r i t e r i o n , ^  (1) = 7 .2 ,  p < .01 (see  Table 5 ) .  The high 

percen tage  of l a b e l s  g e n e ra l iz e d  by Advanced speakers  in  th e se  ta sk s
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in d ic a te s  the  s u b s t a n t i a l  e x te n t  to  which t h e i r  l a b e l s  were 

t r a n s f e r r e d  from the  le a rn in g  s e s s io n  o b je c ts  to  o th e r  exem plars. 

T he ir  word meaning in c lu d ed  r e l a t i o n a l ,  f u n c t io n a l ,  and p e rc e p tu a l  

knowledge about o b j e c t s .  These words may be thought to  s ig n i f y  

concep ts ,  s in c e  concep tua l knowledge has been defined  in  th e se  te rm s.

The f in d in g s  th a t  very few Beginner speakers  engaged in  

g e n e r a l iz a t io n  b e h av io r ,  and t h a t  they  had a v e ry  low percen tage  of 

g e n e ra l iz e d  l a b e l s ,  i n d ic a te  t h a t  t h e i r  word meaning 

does not in c lu d e  f u n c t io n a l ,  r e l a t i o n a l ,  and p e rc e p tu a l  in fo rm a tio n  

about o b j e c t s .  R ather t h e i r  words, fo r  the  most p a r t ,  r e f e r  only to  

the  o r ig in a l  le a rn in g  s e s s io n  o b je c t s ,  or to  very c lo se  r e p l i c a s  of 

them, as evidenced by t h e i r  behav io r  in  th e  comprehension and 

e x ten s io n  ta sk s  r e s p e c t iv e ly .

V ar iab les  P o t e n t i a l l y  A f fe c t in g  Learning and G e n e ra l iz a t io n

The ab o v e-rep o rted  r e s u l t s  c l e a r l y  p o in t  to  s t r i k i n g  d i f f e r e n c e s  

in  word le a rn in g  and g e n e r a l i z a t io n  between Beginner and Advanced 

sp e a k e rs .  In o rd e r  to  ex p lo re  p o s s ib le  f a c to r s  accoun ting  f o r  th ese  

d i f f e r e n c e s ,  v a r ia b le s  suggested  by o th e r  i n v e s t ig a to r s  as im portan t 

to  th e  word le a rn in g  and g e n e r a l i z a t io n  p rocesses  were examined.

These inc luded  m ate rna l  speech in  th e  fo u r  le a rn in g  s e s s io n s ,  c h i ld  

a c t io n  on o b je c ts  in  th e  fou r  l e a rn in g  s e s s io n s ,  c h i ld  performance on 

the  s c a le  of o b je c t  permanence development (M il le r  e t  a l . ,  1980), and 

c h i ld  a b i l i t y  to  form concepts  of th e  experim en ta l o b je c ts  as measured 

by t h e i r  behav ior w ith  the  o b je c ts  in  the  E x tens ion /O verex tension  

t a s k .  These w i l l  be d iscu ssed  in  tu r n .  Before co n s id e r in g  these  

v a r i a b l e s ,  however, age of the  c h i ld  w i l l  be examined in  r e l a t i o n  to
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word le a rn in g  and g e n e r a l i z a t io n .

Age. To examine the  r e l a t i o n  between age of c h i ld  and word 

le a rn in g  and g e n e r a l i z a t io n ,  a c o r r e l a t i o n  was computed c o l la p s in g  

across  speaker groups. This a n a ly s is  c o r r e l a t e d  each c h i l d ' s  o v e r a l l  

le a rn in g  sco re  w ith  h i s  age. This c o r r e l a t i o n  was no t s i g n i f i c a n t ,  r  

= .24 . To examine the  r e l a t i o n  betw een.age of c h i ld  and word 

g e n e r a l i z a t io n ,  a second c o r r e l a t i o n  was perform ed, c o l la p s in g  ac ro ss  

speaker g roups. This a n a ly s is  c o r r e la t e d  th e  pe rcen tage  of l a b e l s  

g e n e ra l iz e d  by each c h i ld  to  the  e x te n s io n  o b je c ts  in  the  

E x tens ion /O verex tension  ta sk  w ith  age . This c o r r e l a t i o n  was not 

s i g n i f i c a n t ,  r  = .20 .

M aternal Speech. M aternal speech in  th e  l e a rn in g  s e s s io n s  was 

coded f o r  the  fo llo w in g  sem antic  c o n te n t :

1. Concept names -  " s i f t e r , "  " b o a rd ,"  " r o l l i n g  p i n , "  "chopper,"  

" b a s te r "

2. S p e c i f ic  verbs -  These were verbs  d e s c r ib in g  a s p e c i f i c  

a c t io n  ( e . g . ,  chop, s i f t ,  r o l l ,  b a s te ,  push, p r e s s ,  squeeze, s q u i r t )  

in  c o n t r a s t  to  g e n e ra l  verbs ( e . g . ,  t r y ,  d o ) .

3. R e la t io n a l  s ta te m e n ts  -  R e la t io n a l  s ta te m e n ts  were those  

which re fe re n c e d  event a c t io n s .  There were 10 even t a c t io n s :  1. put 

f lo u r  in to  s i f t e r ;  2. s i f t / s h a k e  f lo u r  out of s i f t e r  onto board; 3. 

put b a l l  of dough on board; 4 . r o l l  dough f l a t  w ith  r o l l i n g  p in ;  5. 

put cheese in  chopper; 6. chop cheese ; 7. take  cheese out of 

chopper; 8. put cheese on dough; 9. f i l l  b a s te r  w ith  w ater  in  bowl; 

10. apply w ater onto dough w ith  b a s t e r .  References to  event a c t io n s  

sp e c ify  r e l a t i o n s  among a c to r ,  a c t io n ,  and o b je c t  components.
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R e la t io n a l  s ta tem en ts  had to  sp e c i fy  a r e l a t i o n  between a t  l e a s t  two 

components ( e . g . ,  a c t io n /o b je c t  -  chop cheese , a c t o r / a c t i o n  -  you 

r o l l ) ,  though they  o f te n  inc luded  r e l a t i o n s  among more than  two 

components ( e . g . ,  you have to  s i f t  th e  f lo u r  onto the  b o a rd ) .  Each 

sta tem en t was coded f o r  which event a c t io n  i t  r e fe re n c e d .  These 

s ta tem en ts  could be accomplished w i th in  a s in g le  u t t e r a n c e  o r ac ro ss  

u t te ra n c e  b o u n d a r ie s .

4. O b je c t - a c t io n a l  s ta tem en ts  -  These inc luded  s ta te m e n ts  

d e sc r ib in g  how the  o b je c ts  worked ( e . g . ,  The f lo u r  goes through the  

bottom, or See you squeeze and the  w ater goes up in  h e re )  and 

s ta tem en ts  about the  r e s u l t s  of o b je c t - a c t io n s  ( e . g . ,  The dough i s  

f l a t  now, or The cheese i s  in  l i t t l e  t i n y  b i t s ) .  These s ta tem en ts  

could c ross  u t t e r a n c e  b o u n d aries .

5. Naming re q u e s ts  -  These s ta te m e n ts  inc luded  re q u e s ts  fo r  

names ( e . g . ,  W hat's t h i s ? ) ,  r e q u e s ts  to  confirm  names ( e . g . ,  I s  t h i s  

the  s i f t e r ? ) ,  and re q u e s ts  to  re p e a t  names ( e . g . ,  Can.you say 

b a s t e r ? ) .

6 . F ea tu re  mentions -  any mention of a p e rc e p tu a l  f e a tu r e  of an 

o b je c t  ( e . g . ,  th e  wooden board, take  hold  of th e  handle  ) .

7. Semantic r e l a t i o n  mentions -  mention of o b je c ts  which a re  

s im i la r  to  the  exper im en ta l  o b je c ts  ( e . g . ,  th e  b a s te r  i s  l i k e  a s traw ) 

or d i f f e r e n t  from th e  exper im en ta l  o b je c t s  ( e . g . ,  th e  s i f t e r  i s  not a 

cup) .

Every occurrence  of one of th e se  sem antic  c a te g o r ie s  was noted 

fo r  every mother fo r  every  le a rn in g  s e s s io n .  The t o t a l  number of 

occurrences  fo r  each ca tego ry  p e r  mother was then  summed a c ro ss  the
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fou r  le a rn in g  s e s s io n s .

Group means fo r  sem antic  c a te g o r ie s  a re  p re sen ted  in  Tables 7 and

8. These d a ta  r e v e a l  t h a t  concept names, s p e c i f i c  v e rb s ,  and 

r e l a t i o n a l  s ta tem en ts  form the  predominate speech c a t e g o r ie s .  The 

co n s id e rab ly  h e a v ie r  usage of th e  verb  and r e l a t i o n a l  s ta tem en ts  

c a te g o r ie s  in  c o n t r a s t  to  f e a tu r e  and sem antic  r e l a t i o n  mentions 

speaks to  a g r e a te r  emphasis in  m ate rna l speech on the  fu n t io n a l  as 

opposed to  p e rc e p tu a l  a s p e c ts  of th e se  o b je c t s .

For the  names, s p e c i f i c  v e rb s ,  and r e l a t i o n a l  s ta tem en ts  

c a t e g o r ie s ,  t - t e s t s  were computed between group means. The only 

s ig n i f i c a n t  d i f f e r e n c e  between groups was found w i th in  th e  r e l a t i o n a l  

s ta tem en ts  ca tego ry  and invo lved  r e fe re n c e  to  one event a c t io n  -  

number 7: ta k in g  the  cheese out of the  chopper, w ith  mothers of

Beginner speakers  r e fe re n c in g  t h i s  a c t io n  to  a g r e a t e r  e x te n t ,  t (1 8 )  = 

2 .46 , p < .025, fo r  a tw o - ta i l e d  t e s t .  Since th e re  were b a s ic a l ly  no 

d i f f e r e n c e s  between mothers of Beginner and Advanced speakers  in  the 

use of the  predom inate speech c a te g o r ie s ,  m aterna l speech was ru le d  

out as a f a c to r  accoun ting  fo r  th e  s i g n i f i c a n t  group d i f f e r e n c e s  in  

c h i ld  word le a rn in g  and g e n e r a l i z a t i o n .

A d d it io n a l  an a ly ses  were performed to  examine w hether t h i s  

v a r ia b le  was r e l a t e d  to  c h i ld  word le a r n in g  w i th in  speaker  group. 

C o r re la t io n s  were computed between c h i ld  word le a rn in g  sco res  and 

m aternal usage of names, s p e c i f i c  v e rb s ,  and r e l a t i o n a l  s ta te m e n ts ,  as 

they a p p lied  to  the  a p p ro p r ia te  o b j e c t s .  The fo llow ing  r e l a t i o n a l  

s ta tem en ts  r e fe r e n c in g  event a c t io n s  were c o r r e la t e d  in d iv id u a l ly  w ith  

le a rn in g  sco res  fo r  th e  fo llo w in g  o b je c t s :  s i f t e r  -  1, s i f t e r  -  2,



TABLE 7

Mean Number of Occurrences in Maternal Speech 
in Semantic Categories 

By Object and Speaker Group

Semantic
Category

Sifter
B* A

Board
B A

Rollinq
Pin
B A

Chopper 
B A

Baster
B A

Total
B A

Names 25.4 25.9 15.2 15.3 13.4 16.1 21.4 15.6 14.1 17.0 89.5 89.9

Specific Verbs 20.1 16.4 N/A N/A 21.4 15.3 51.1 34.4 12.7 14.9 105.3 81.0

Obj ect-Actional 
Statements

2.3 1.6 N/A N/A 4.5 3.6 2.9 2.9 2.4 5.0 12.1 13.1

Naming Requests 1.1 2.0 .2 ,2 .1 .1 1.2 1.2 .8 2.2 3.4 5.7

Feature Mentions .1 .8 2 7 
•

.6 2• .8 .8 1,8 1.4 1.0 5.2 5.0

Semantic Relation 
Mentions

.1 0 0 0 0 .3 0 0 .2 .1 .3 .4

*B = Beginner, A = Advanced speaker group
<T>
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TABLE 8

Mean Number of Maternal Event Action-Relational Statements
By Speaker Group

Beginner Advanced
Event Action M (SD) M (SD)

Put flour in sifter 16.4 ( 9.8) 14.9 (4.6)

Sift/shake flour on board 10.5 ( 9.7) 8.0 (4.9)

Put dough on board 6.9 ( 4.1) 6.2 (3.5)

Roll dough w/pin 16.5 ( 7.4) 13-4 (6.5)

Put cheese in chopper 11.3 ( 4.6) 9.3 (3.9)

Chop cheese 15.0 ( 6.8) 11.1 (3.8)

Take cheese out of chopper 5.8 ( 3.9) 2.5 (1.8)

Put cheese on dough 14.9 (11.8) 13.4 (5.1)

Fill baster w/water 7.0 ( 5.6) 4.9 (2.9)

Put water on dough w/baster 9.9 ( 7.2) 7.7 (5.6)

TOTAL 114.2 91.4

*p <.025



66

board -  3, r o l l i n g  p in  -  4, chopper -  5, 6, 7, b a s te r  -  9, 10.

R esu lts  a re  p re se n te d  in  Table A-l in  th e  Appendix. The 

fo llo w in g  s i g n i f i c a n t  c o r r e l a t i o n s  were found. For Advanced sp eak e rs ,  

le a rn in g  sco re s  f o r  the  s i f t e r  were c o r r e la te d  w ith  r e l a t i o n a l  

s ta tem en ts  r e fe r e n c in g  event a c t io n  1, r  = .66 , p < .05 and w ith  

r e l a t i o n a l  s ta te m e n ts  r e fe re n c in g  event a c t io n  2, r  “ .68 , p < .05 .,  

For Beginner sp e a k e rs ,  l e a rn in g  s c o re s  f o r  th e  b a s te r  were c o r re la te d  

w ith  names, r  = .74 , p < .02 , and w ith  s p e c i f i c  v e rb s ,  r  = .86 , p < 

.0 1 .  Since so few c o r r e l a t i o n s  (4 out of 36) were s i g n i f i c a n t ,  i t  can 

be concluded th a t  the  v a r ia b le  of m ate rna l speech could no t e x p la in  

d i f f e r e n c e s  in  c h i ld  word le a rn in g  e i t h e r  w i th in  o r between groups.

Child  A ction on O b je c ts . Another v a r ia b le  examined was c h i ld  

a c t io n  on the  o b je c ts  in  the  fo u r  le a rn in g  s e s s io n s .  There were 10 

o b l ig a to ry  event a c t io n s ,  and th e se  have been noted above. For each 

c h i ld  in  each le a rn in g  s e s s io n  i t  was noted  whether the  c h i ld  d id  or 

d id  not perform each o f the  ten  event a c t io n s .  Solo performance of an 

a c t io n  as w e ll  as j o i n t  performance of an a c t io n  w ith  the  mother 

counted as a c h i ld  performed a c t io n .  W ithin a l e a rn in g  s e s s io n  i f  the 

c h i ld  performed an a c t io n  a sco re  of 1 was g iven , and i f  the  c h i ld  d id  

not perform  an a c t io n  a sco re  of 0 was g iv en .  Scores f o r  each a c t io n  

were summed ac ro ss  le a r n in g  s e s s io n s  f o r  each c h i l d .  Thus the  h ig h e s t  

p o s s ib le  sco re  per  a c t io n  was 4.

C e r ta in  c h i ld  v a r i a t io n s  of th e  event a c t io n s  were s t i l l  counted 

as event a c t io n s  because they m ainta ined  a r e l a t i o n  among components. 

These v a r i a t io n s  in c lu d ed :  s i f t i n g  o r  shak ing  the  f l o u r  from the

s i f t e r  whether o r  not t h i s  was done over th e  board , r o l l i n g  the  p in
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over the  board whether or no t th e  dough was c o n t in u a l ly  underneath  the  

p in ,  dunking the  b a s te r  in  the  bowl of w ater  whether o r  not the  bulb 

was squeezed to  draw th e  w a te r ,  and app ly ing  th e  w ater  to  th e  board 

w ith  the  b a s t e r .  A second judge independen tly  coded 25% of the  

le a rn in g  s e s s io n  v id e o ta p e s ,  and an i n t e r - r a t e r  r e l i a b i l i t y  of 94.4% 

was ach ieved .

Group means fo r  performance of event a c t io n s  a re  p re se n te d  in  

Table 9. The only  s i g n i f i c a n t  d i f f e r e n c e  between means was found fo r  

event a c t io n  1, p u t t i n g  f l o u r  i n to  s i f t e r ,  w ith  Advanced speakers  

perform ing t h i s  a c t io n  more than  Beginner sp e a k e rs ,  t ( 1 8 )  = 2 .41 , p < 

.05 , fo r  a tw o - ta i l e d  t e s t .  Since th e re  was no le a rn in g  d i f f e r e n c e  

between groups on th e  s i f t e r  t h i s  f in d in g  bears  m inim ally  on the

group d i f f e r e n c e s  in  l e a rn in g  and g e n e r a l i z a t io n  re p o r te d  e a r l i e r .  In

summary, th e se  d a ta  i n d i c a t e  t h a t  Advanced and Beginner speakers  

perform event a c t io n s  to  a comparable d eg ree , and, t h e r e f o r e ,  t h i s  

f a c to r  does not account f o r  the  group d i f f e r e n c e s  in  word le a rn in g  and

g e n e r a l i z a t i o n .

As w ith  the  m ate rna l speech v a r i a b l e ,  t h i s  v a r ia b le  was examined 

w ith in  speaker group to  determ ine i f  i t  bore any r e l a t i o n  to  c h i ld  

word l e a r n in g .  The fo llo w in g  c o r r e l a t i o n s  were computed between word 

le a rn in g  sco res  and event a c t io n s :  s i f t e r  -  1, s i f t e r  -  2, board -  3,

r o l l i n g  p in  -  4, chopper -  5, 6, 7, b a s te r  -  9, 10. No s ig n i f i c a n t  

c o r r e l a t i o n s  were found, i n d i c a t in g  th a t  c h i ld  a c t io n  on o b je c ts  was 

not r e l a t e d  to  word le a rn in g  w ith in  g roups. See Table A-2 in  the 

Appendix fo r  a r e p o r t  of th e se  d a ta .
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TABLE 9

Mean Number of Child Event Actions 

Performed by Speaker Group

Beginner Advanced
Event Action M (SD) M (SD)

Put flour in sifter 2.2 (1.3) 3.6 (1.3)*

Sift/shake flour on board 2.3 (1.7) 2.7 (1.6)

Put dough on board 1.4 (1.3) 2.0 (1.1)
Roll dough w/pin 2.4 (1.5) 2.6 (1.4)

Put cheese in chopper 1.6 (1.3) 2.5 (1.5)

Chop cheese 3.7 ( .5) 3.9 ( .3)

Take cheese out of chopper 2.5 (1.5) 1.8 (1.2)

Put cheese on dough 1.6 (1.6) 2.4 (1.3)

Fill baster w/water 3.2 ( :9) 2.9 (1.4)

Put water on dough w/baster 3.3 (1.1) 3.2 (1.4)

MEAN 2.4 2.8

* P  <  o 0 5
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Development of th e  Concept of Object Permanence. The next 

v a r ia b le  to  be d isc u sse d  in  terms of i t s  r e l a t i o n  to  c h i ld  word 

le a rn in g  and g e n e r a l i z a t io n  i s  th e  l e v e l  of o b je c t  permanence 

development m an ifested  by each c h i ld  on the  o b je c t  permanence sc a le  

adm in is te red  a t  the  s t a r t  of th e  s tu d y .  E ighteen  of th e  twenty 

c h i ld re n  were found to  be in  Stage 5, w ith  one c h i ld  in  Stage 4, and 

the  rem aining c h i ld  in  Stage 6. To examine the  r e l a t i o n  between le v e l  

of development on the  o b je c t  permanence s c a le  and c h i ld  word le a rn in g ,  

two c o r r e l a t io n s  were performed c o l la p s in g  over groups. One a n a ly s is  

c o r re la te d  each c h i l d ' s  o v e r a l l  le a rn in g  sco re  w ith  t h e i r  s ta g e  le v e l  

of o b je c t  permanence development. There was no s i g n i f i c a n t  

c o r r e l a t i o n ,  r  = .17 . The second a n a ly s is  c o r r e la te d  each c h i l d 's  

o v e ra l l  le a rn in g  sco re  w ith  the  number of the  h ig h e s t  i tem  passed on 

the  s c a l e .  Here aga in  th e re  was no s ig n i f i c a n t  c o r r e l a t i o n ,  r  = .11 .

In  a d d i t io n ,  in  c o n s id e r in g  the  mean le a rn in g  sc o re s  of su b je c ts  

capable of so lv in g  i n v i s i b l e  d isp lacem ents  (item s 5 ,6 ,7  on the  s c a l e ) ,  

i t  was found th a t  the  mean le a rn in g  sco re  of the  s i x  c h i ld re n  pass ing  

i tem  5 on ly , t h a t  i s ,  s in g le  i n v i s i b l e  d isp lacem en ts ,  was 12.0 , 

whereas th e  mean le a rn in g  sco re  of a group of c h i ld re n  c o n s is t in g  in  

e ig h t  who had passed item s 5 and 6, and one who had passed  item s 5, 6, 

and 7, w ith  item s 6 and 7 in v o lv in g  s e q u e n t ia l  i n v i s i b l e  

d isp lacem en ts ,  was 7 .4 .  The mean le a rn in g  sco re  of c h i ld re n  so lv in g  

complex i n v i s i b l e  d isp lacem ents  was lower than th e  mean le a rn in g  sco re  

of c h i ld re n  so lv in g  s in g le  i n v i s i b l e  d isp lace m e n ts .  This d i f f e re n c e  

in  means approached s ig n i f i c a n c e  f o r  a tw o - ta i le d  t - t e s t ,  t (1 3 )  =

1 .93 , p < .10 .
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To examine th e  r e l a t i o n  between l e v e l  of o b je c t  permanence 

development and word g e n e r a l iz a t io n  behavior two an a ly ses  were 

performed c o l la p s in g  over groups. One a n a ly s is  c o r r e la t e d  the  

percen tage  of l a b e l s  g e n e ra l iz e d  by each c h i ld  to  the  e x te n s io n  i tem s ,  

in  the  E x tens ion /O verex tension  t a s k ,  w ith  t h e i r  s ta g e  l e v e l  o f  o b je c t  

permanence development. There was no s i g n i f i c a n t  c o r r e l a t i o n  h e re ,  r  

= .22 . A second a n a ly s is  c o r r e la te d  f o r  each c h i ld  th e  p e rcen tage  of 

l a b e l s  g e n e ra l iz e d  in  th e  e x ten s io n  ta s k  w ith  th e  number of the 

h ig h e s t  i tem  passed on th e  s c a l e .  Again, no s i g n i f i c a n t  c o r r e l a t i o n  

was found, r  = .3 1 .  Moreover, a t h i r d  a n a ly s is  compared the  mean 

percen tage  of l a b e l s  g e n e ra l iz e d  in  the  e x te n s io n  ta s k  by those  

c h i ld re n  so lv in g  s in g le  i n v i s i b l e  d isp lacem ents  w ith  th o se  c h i ld re n  

so lv in g  s e q u e n t ia l  i n v i s i b l e  d isp lace m e n ts .  The means were 55% and 

71.1%, r e s p e c t iv e ly .  A t - t e s t  rev ea led  th a t  th e se  means were not 

s i g n i f i c a n t l y  d i f f e r e n t .

In  a d d i t io n ,  in  c o n s id e r in g  th ese  o b je c t  permanence d a ta  in  

g e n e ra l ,  s in c e  e ig h te e n  of the  twenty c h i ld re n  were in  Stage 5, i t  i s  

c le a r  t h a t  s ta g e  of o b je c t  permanence development cannot account fo r  

the  group d i f f e r e n c e s  in  word le a rn in g  and g e n e r a l i z a t i o n .  Thus, a l l  

the  d a ta  re p o r te d  on l e v e l  of o b je c t  permanence development support 

the  p o s i t io n  th a t  such development i s  not r e l a t e d  to  th e  developmental 

d i f f e r e n c e s  in  word le a rn in g  and g e n e r a l iz a t io n  found in  t h i s  

experim en t.

Summary. S evera l v a r ia b le s  were examined to  determ ine i f  they 

could account fo r  the  group d i f f e r e n c e s  found in  word le a rn in g  and 

g e n e r a l i z a t io n .  These v a r ia b le s  inc luded  age o f th e  c h i ld ,  m aternal
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speech, c h i ld  a c t io n  on th e  o b je c t s ,  and l e v e l  of o b je c t  permanence 

development. None of th e se  v a r ia b le s  served  to  e x p la in  word le a rn in g  

and g e n e r a l i z a t io n  d i f f e r e n c e s .

Concept Formation and Word Learning  and Use

The l a s t  v a r i a b le  to  be d isc u sse d  in  r e l a t i o n  to  c h i ld  word 

le a rn in g  and g e n e r a l i z a t io n  i s  th e  c h i l d ' s  a b i l i t y  to  form concepts of 

the o b j e c t s .  C e r ta in  fu n c t io n a l  (a c t io n s  on or w ith  in d iv id u a l  

o b je c t s )  and r e l a t i o n a l  ( a c t io n s  in v o lv in g  two o r more o b je c ts  in  

r e l a t i o n  to  one a n o th e r )  behav io rs  performed spontaneously  by the 

c h i ld  w ith  the  e x te n s io n  an d /o r  o v e rex ten s io n  o b je c ts  during  the 

i n t e r a c t iv e  p e r io d  of th e  E x tens ion /O verex tension  ta sk  were considered  

to  index concep tua l knowledge of th e  o b je c t s .  These b e h av io rs ,  

o r ig i n a l l y  performed only  w ith  the  le a rn in g  s e s s io n  o b j e c t s ,  a re  

d escribed  below. Perform ing a c t io n s  w ith  the  e x ten s io n  and 

o v erex ten s io n  o b je c ts  t h a t  were o r ig i n a l l y  performed only w ith  the  

le a rn in g  s e s s io n  o b je c ts  can be taken  as in d ic a t iv e  of concepts 

because i t  dem onstra tes  s im i la r  responding  to  d isc r im in a b le  s t im u l i .

Performance of f u n c t io n a l  and r e l a t i o n a l  behav io rs  in d ic a te  th a t  

t h i s  type of knowledge i s  c o n s t i t u t i v e  of concep tua l knowledge in  

terms of in te n s io n  fo r  th e  c h i l d .  T he ir  performance a l s o  in d ic a te s  

th a t  knowledge of p e rc e p tu a l  f e a tu r e s  c o n s t i t u t e s  concep tua l  knowledge 

of o b je c t s ,  in  terms of in te n s io n ,  as w e l l ,  in  t h a t  r e c o g n i t io n  of the  

new o b je c ts  as exemplars of the  o r i g i n a l ,  le a rn in g  s e s s io n  o b je c t s ,  

se rves  to  e l i c i t  th e se  b e h a v io rs .  The a p p l ic a t io n  of behav io rs  

performed only w ith  the  o r ig i n a l  le a rn in g  s e s s io n  o b je c ts  to  th e se  new 

o b je c t s ,  i n d ic a te s  a lso  e x te n s io n a l  concep tua l knowledge, and a
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c o o rd in a t io n  between in te n s io n  and e x te n s io n .

For the  r o l l i n g  p in ,  the  fo llo w in g  behav io rs  were d e f in ed  as. 

c o n s t i t u t i v e  of concep tua l  knowledge: p la c in g  th e  p in  an d /o r  au to

f i l t e r  on the  board an d /o r  p i c tu r e  fram e, r o l l i n g  th e  p in  and /o r  auto  

f i l t e r  over the  board an d /o r  fram e, r o l l i n g  th e  p in  a n d /o r  au to  

f i l t e r ,  and the  mention of "dough". For th e  b a s t e r ,  th e  fo llo w in g  

behav iors  were d e f in ed  as c o n s t i t u t i v e  of co n cep tua l  knowledge: 

squeezing the  bulb of th e  b a s te r  a n d /o r  bulb  s y r in g e ,  shak ing  the  

b a s te r  and /o r  bulb sy r in g e  t i p s  over th e  board an d /o r  p i c tu r e  frame, 

running the  b a s te r  an d /o r  bulb sy r in g e  t i p s  over the  board and /o r  

p ic tu r e  frame, and th e  mention of "w a te r" .  Conceptual knowledge of 

the  s i f t e r  was deemed evidenced by shak ing  th e  s i f t e r  an d /o r  o i l  can, 

shaking the  s i f t e r  a n d /o r  o i l  can over th e  board a n d /o r  p i c tu r e  frame, 

a t tem pts  to  squeeze the  handles  of the  s i f t e r  and /o r  o i l  can , and the  

mention of " f lo u r "  or "powder".

Conceptual knowledge of the  chopper was cons ide red  evidenced by 

a ttem pts  to  push down th e  handle of the  chopper, and by th e  mention of 

"ch eese" .  The o v e rex ten s io n  item  f o r  th e  chopper, th e  garden s p ra y e r ,  

was e l im in a ted  from t h i s  a n a ly s is  because pushing th e  handle  of the  

garden sp ra y e r  was a motion no t i d e n t i c a l  to  pushing th e  handle  of the  

chopper. Conceptual knowledge of th e  board was cons ide red  evidenced 

by a l l  behav iors  p re v io u s ly  mentioned in v o lv in g  th e  board o r p ic tu r e  

frame, and by the  mention, of "dough".

Whenever the  c h i ld  spontaneously  performed one of th e se  behav iors  

he was given c r e d i t  f o r  having an o b je c t  concep t.  A second judge 

independently  coded 40% of th e se  d a ta ,  t h a t  i s ,  v id eo tap es  of the
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i n t e r a c t i v e  ta sk  fo r  8 of the  20 c h i ld r e n .  An i n t e r - r a t e r  r e l i a b i l i t y  

of 83% was ach iev ed . The t o t a l  number of concepts  p e r  c h i ld  was 

a s c e r t a in e d ,  and th e  mean number of concepts f o r  th e  two speaker 

groups was c a l c u l a t e d .  Beginner speakers  evidenced a mean number of 

2.1 co n cep ts ,  w h ile  Advanced speakers  evidenced- a mean number of 3 .1 .  

The d i f f e r e n c e  between th e se  means i s  s i g n i f i c a n t ,  t ( 1 8 )  = 1 .82 , p < 

.05 , f o r  a o n e - t a i l e d  t e s t .

These d a ta  i n d i c a t e  th a t  both  Beginner and Advanced sp eakers  a re  

capable  o f forming o b je c t  co n cep ts .  The concep tua l knowledge o f both 

groups of c h i ld re n  in c o rp o ra te d  r e l a t i o n a l - f u n c t i o n a l  in fo rm a tio n  

der iv ed  from the  event a c t i v i t y ,  as when the  p re se n t  o b je c ts  a re  

r e l a t e d  to  one an o th e r  in  an e v e n t-a p p ro p r ia te  way ( e . g . ,  r o l l i n g  the  

p in  over the  b o a rd ) ,  an d /o r  when re fe re n c e  i s  made to  an absen t o b je c t  

th a t  i s  f u n c t io n a l ly  r e l a t e d  to  a p re se n t  o b je c t  ( e . g . ,  "cheese"  in  

response  to  cho p p er) .  Conceptual knowledge in c lu d ed  a lso  

o b j e c t - s p e c i f i c  f u n c t io n a l  in fo rm a tio n ,  as when the  c h i ld  squeezes the 

s i f t e r  h an d le .  C le a r ly ,  p e rc e p tu a l  f e a tu r e s  a lso  a re  c o n s t i t u t i v e  of 

concep tua l knowledge, because , as noted  above, knowledge of such 

f e a tu r e s  enab les  th e  r e c o g n i t io n  of th e  new o b je c ts  as exemplars of 

the  o r i g i n a l ,  l e a rn in g  s e s s io n  o b j e c t s ,  and se rv es  to  e l i c i t  the  

fu n c t io n a l  and r e l a t i o n a l  behav io rs  n o ted .

Two f u r t h e r  an a ly ses  were conducted on th e  o b je c t  concept d a ta  to  

a s c e r t a in  the  degree to  which words f o r  th e se  concepts  were le a rn e d ,  

and i f  le a rn e d ,  g e n e ra l iz e d .  As noted p re v io u s ly ,  a word was 

considered  lea rn ed  i f  i t  was used t o ‘c o r r e c t ly  i d e n t i f y  an o b je c t  a t  

l e a s t  once ac ro ss  the  fo u r  comprehension t a s k s .  The lo o s e r  c r i t e r i o n
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of le a rn in g  was employed in  th e se  an a ly ses  because, as noted e a r l i e r ,  

s in g le  i d e n t i f i c a t i o n s  were o f te n  due to  l a t e  le a r n in g ,  and o f te n  

served  as a b a s is  fo r  g e n e r a l i z a t io n .  Moreover, s in c e  Advanced 

speakers  engaged in  g e n e r a l iz a t io n  behavior on the  b a s is  of one 

in s ta n c e  of le a rn in g  to  a very g re a t  e x te n t ,  e l im in a t in g  such 

in s ta n c e s  would lead  to  m i s c l a s s i f i c a t i o n s  in  the  p re se n t  a n a ly s is .  A 

word was cons ide red  g e n e ra l iz e d  i f  i t  was app lied  c o r r e c t ly  to  an item  

in  any of the  fo u r  types  of g e n e r a l i z a t io n  ta s k s .

One a n a ly s is  invo lved  c a lc u la t in g  th e  t o t a l  number of c h i ld re n  

from each speaker group f a l l i n g  in to  each of the  fo llo w in g  th re e  

c a te g o r ie s :  showed no le a rn in g  of a concept word, showed no

g e n e r a l i z a t io n  of a le a rn e d  concept word, and showed g e n e r a l iz a t io n  of 

a le a rn ed  concept word. I t  was p o s s ib le  fo r  an in d iv id u a l  c h i ld  to  

f a l l  i n to  more than  one ca te g o ry .  For Beginner sp e ak e rs ,  N = 9, s in ce  

the  d a ta  from one c h i ld  had to  be e l im in a te d  due to  th e  m o ther 's  

v io l a t i o n  of the  E x tens ion /O verex tension  ta sk  i n s t r u c t i o n s ,  fo r  the 

i n t e r a c t i v e  p e r io d  of t h a t  t a s k .  These d a ta  a re  p re sen ted  in  Table

and r e s u l t s  in d ic a te d  t h a t  s i g n i f i c a n t l y  more Beginner, than  Advanced, 

speakers  had concepts  fo r  which no word had been le a rn e d , (1) =

11.42, p < .001 . There was no s ig n i f i c a n t  d i f f e re n c e  in  th e  number of 

speakers  in  each group showing no g e n e r a l iz a t io n  of a le a rn ed  concept 

word, a l though  th e re  were more Beginner speakers  in  t h i s  ca teg o ry .  In

10 .
S epara te  A ,  an a ly ses  were performed on each of th e se  c a te g o r ie s ,

a d d i t io n ,  th e re  was a t re n d  approaching

< .10 , f o r  more Advanced, than  Beginner, speakers  to  show



TABLE 10

Total Number of Children Per Concept/Word Category 

By Speaker Group

Speaker Group Concepts
Generalized Words

Concepts Concepts
Non-Generalized 
Words

Non-Learned
Words

Beginner 5 5 5

Advanced 10 2 0*

*differs from Beginner Group, p^.001
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g e n e r a l iz a t io n  of a le a rn ed  concept word.

A second a n a ly s is  involved  the  c a lc u la t io n  per c h i ld  of the 

percen tage  of concepts f a l l i n g  in to  the  above-noted th re e  c a te g o r ie s ,  

t h a t  i s ,  th e  percen tage  of concepts per c h i ld  fo r  which no word had 

been le a rn e d ,  fo r  which a le a rn ed  word had been g e n e ra l iz e d ,  and fo r  

which a le a rn ed  word had not been g e n e ra l iz e d .  Group means a re  

p re sen ted  in  Table 11. There were s ig n i f i c a n t  d i f f e r e n c e s  between 

groups in  a l l  th re e  c a t e g o r i e s .  Beginner speakers  had a h ig h er  

percen tage  of concepts f o r  which no word had been le a rn e d ,  t ( 1 7 )  = 

2 .74 , p < .01 , and a h ig h e r  pe rcen tage  of concepts f o r  which a lea rn ed  

word was not g e n e ra l iz e d ,  t (17) = 2 .38 , p < .025, both p ' s  based on 

o n e - t a i le d  t e s t s .  Advanced speakers  had a h ig h er  pe rcen tage  of 

concepts f o r  which a le a rn ed  word was g e n e ra l iz e d ,  t (17) « 4 .33 , p < 

.005, f o r  a o n e - t a i l e d  t e s t .

G eneral Summary

The r e s u l t s  in d ic a te d  th a t  Advanced speakers  su rp ass  Beginner 

speakers  on every measure of l e a rn in g  beh av io r ,  showing h ig h e r  o v e r a l l  

l e a rn in g ,  h ig h e r  l e a rn in g  of each word, a h ig h e r  number of d i s t i n c t  

words le a rn e d ,  and improvement in  l e a rn in g  over t im e . Moreover, 

Advanced speakers  engaged in  very  broad g e n e r a l iz a t io n  b eh av io r ,  

app ly ing  t h e i r  new ly-learned  words to  concept exem plars, on th e  b a s is  

of r e l a t i o n a l ,  f u n c t io n a l ,  and /o r  p e rc e p tu a l  in fo rm a tio n ,  as w e ll  as 

to  non-exem plars, on the  b a s is  of p a r t i a l  f e a t u r a l  in fo rm a tio n .  Thus, 

t h e i r  words can be s a id  to  index concepts of o b je c t s ,  and th ese  

concepts appear to  have c o n s id e ra b le  b re a d th .  On th e  o th e r  hand, 

Beginner speakers  engaged in  very  r e s t r i c t e d  e x te n s io n ,  and b a s ic a l ly



TABLE 11

Mean P ercen tage  o f  Concepts P er  Word Category 

By Speaker Group

Speaker Group Concepts Concepts Concepts
G enera lized  Words Non-Generalized Non-Learned

Words Words
M (SD) M (SD) M (SD)

Beginner 37.0 (42.3) 33.3 (37.3) 29.6 (35.1)

Advanced 95.0 (10.5)*** 5.0 (10.5)* 0 ( 0 )**

* d i f f e r s  from Beginner Group, p < .025
* * d i f f e r s  from Beginner Group, p ^ . 0 1
* * * d i f f e r s  from Beginner Group, p<_.005



78

l im i te d  the  a p p l ic a t io n  of t h e i r  words to  the  o r ig i n a l  r e f e r e n t s ,  the  

le a rn in g  s e s s io n  o b je c t s .  V ariab les  such as c h i ld  age, m aternal 

speech , c h i ld  a c t io n  on o b je c t s ,  and l e v e l  of o b je c t  permanence 

development were found no t to  account f o r  th e se  d i f f e r e n c e s  in  word 

le a rn in g  and g e n e r a l i z a t io n .

An a d d i t io n a l  v a r i a b l e ,  th e  fo rm ation  of o b je c t  con cep ts ,  was 

s tu d ie d  in  and of i t s e l f ,  as w e ll  as in  i t s  r e l a t i o n  to  word le a rn in g  

and u s e .  While both speaker  groups formed concepts  of the  

to -b e - le a rn e d  o b je c t s ,  e l im in a t in g  t h i s  as a f a c t o r  in  accoun ting  fo r  

group d i f f e r e n c e s  in  word le a rn in g  and g e n e r a l i z a t io n ,  im portan t group 

d i f f e r e n c e s  were found in  the  r e l a t i o n  of th e se  concepts to  words. 

Advanced sp e a k e rs ,  in  c o n t r a s t  to  Beginner sp eak e rs ,  had formed no 

concepts  f o r  which they had not le a rn e d  a word, and the  words 

a s s o c ia te d  w ith  t h e i r  concepts were v i r t u a l l y  always g e n e ra l iz e d .  The 

import of th e se  f in d in g s  in  e x p la in in g  developm ental d i f f e r e n c e s  in  

word le a rn in g  and g e n e r a l i z a t io n  w i l l  be d iscu ssed  in  the  fo llow ing  

s e c t io n .



D iscuss ion

The f i r s t  i s s u e  addressed  by t h i s  re se a rc h  was the  q u e s t io n  of 

whether the  l e x i c a l  a c q u i s i t i o n  p rocess  i s  a s in g l e ,  u n i ta ry  process  

o ccu rr in g  in  th e  same way throughout development, o r  whether t h i s  

p rocess i s  a f f e c te d  by development, proceed ing  d i f f e r e n t l y  a t  

d i f f e r e n t  p o in ts  due to  developm ental change. In  th e  event of 

developmental d i f f e r e n c e s ,  th e  aim was to  sp e c i fy  the  n a tu re  and cause 

of those  d i f f e r e n c e s .

The r e s u l t s  c l e a r ly  in d ic a te  developm ental d i f f e r e n c e s  in  word 

le a rn in g  and u s e .  Advanced speakers  performed b e t t e r  than  Beginner 

speakers  on a l l  in d ic e s  of word le a r n in g ,  and extended o r a p p lied  

t h e i r  words more b road ly  than Beginner speakers  on each of the  fo u r  

types of g e n e r a l iz a t io n  t a s k s .  The word meaning of th ese  two groups 

of speakers  w i l l  be c h a r a c te r iz e d .

Word meaning fo r  Advanced speakers  was c o n s t i tu t e d  of p e rc e p tu a l ,  

f u n c t io n a l ,  and r e l a t i o n a l  in fo rm atio n  about o b je c t s .  Advanced 

speakers  extended t h e i r  words on th e  b a s is  of p e rc e p tu a l  f e a tu r e s  

only , as in  th e  photographic  ex te n s io n  t a s k ,  on th e  b a s is  of both 

p e rc e p tu a l  and f u n c t io n a l  in fo rm a tio n ,  as in  the  

e x te n s io n /o v e re x te n s io n  t a s k ,  and on th e  b a s is  of r e l a t i o n a l  

in fo rm a tio n ,  in  the  face  of d is c re p a n t  p e rc e p tu a l  in fo rm a tio n ,  as in  

the  r e l a t i o n a l  o v e rex ten s io n  t a s k .  Thus, p e r c e p tu a l ,  r e l a t i o n a l ,  and 

f u n c t io n a l  in fo rm atio n  served  as bases fo r  word a p p l i c a t io n  fo r  th ese  

c h i ld re n .

These f in d in g s  c o n t r a d ic t  the  c la im  th a t  p reschoo l c h i ld re n  la b e l  

o b je c ts  acco rd ing  to  t h e i r  appearance but not t h e i r  use (A nglin , 1977,



C lark , 1973; G entner, 1978; Prawat & Wildfong, 1980; Tomikawa & Dodd, 

1980). In  a d d i t io n ,  they  c o n t r ib u te  to  the  growing evidence t h a t  word 

meaning i s  comprised, in  p a r t ,  of f u n c t io n a l  in fo rm a tio n ,  as evidenced 

by f u n c t io n a l  o v erex ten s io n s  unconfounded by p e rc e p tu a l  s i m i l a r i t y  

(A nglin , 1983; Bowerman, 1977; G ruendel, 1977; R e sco r la ,  1980).

The words of Advanced speakers  can be s a id  to  s ig n i f y  o b je c t  

c o n c e p ts . Conceptual knowledge of o b je c ts  has been de f in ed  as 

c o n s is t in g  in  f u n c t io n a l ,  r e l a t i o n a l ,  and p e rc e p tu a l  knowledge about 

o b j e c t s ,  and knowledge o f concept i n s t a n c e s .  Words acqu ired  by 

Advanced speakers  appear to  re p re se n t  t h i s  in fo rm a tio n .

Beginner s p e a k e r s '  words, in  c o n t r a s t  to  th e  words of Advanced 

sp e a k e rs ,  appeared to  be a t ta c h e d  t o ,  o r  r e f e r r e d  to  the  o r ig i n a l  

r e f e r e n t s  a s s o c ia te d  w ith  the  words. This i s  evidenced by Beginner 

sp e a k e rs '  le a rn in g  and g e n e r a l iz a t io n  perform ance. The comprehension 

ta sk s  rev ea led  t h e i r  a b i l i t y  to  a s s o c ia te  t h e i r  words w ith  the  

l e a rn in g  se ss io n  o b j e c t s ,  in  th a t  they  could make c o r re c t  o b je c t  

i d e n t i f i c a t i o n s  in  response to  the  words. T he ir  poor g e n e r a l iz a t io n  

b eh av io r ,  even in  the  sim ple e x te n s io n  t a s k ,  where under h a l f  of t h e i r  

words were a p p lie d  to  concept exem plars, rev ea led  t h e i r  i n a b i l i t y  to  

a s s o c ia te  t h e i r  words w ith  n o n - le a rn in g  s e s s io n  o b je c t s .

T he ir  words se rv e  as s in g u la r ,  d e f i n i t e ,  r e f e r r i n g  e x p re s s io n s ,  

th a t  i s ,  they  p o in t  out s p e c i f i c ,  in d iv id u a l  i te m s .  T errace  (1985) 

n o tes  t h a t  th e  a c t  of r e fe re n c e  in v o lv es  the  use o f a name as a 

symbol, to  inform  or i n t e n t i o n a l l y  communicate to  an o th e r  t h a t  some 

f e a tu r e  of the  environment has been n o te d .  The words of Beginner 

sp e a k e rs ,  th e n ,  a re  no t simply f e a tu r e s  of o b je c t s ,  nor a re  they used
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s o le ly  fo r  co n c re te  ends, to  express  demands. R ather they have 

in d ic a t i n g  s t a t u s ,  they s ig n i f y  o b je c t s .  These d a ta  in d ic a te  t h a t ,  

during  the  one-word phase , the  c h i ld  has the  knowledge th a t  th in g s  

have names.

Bowerman (1976; 1977) and Anglin (1977) proposed th a t  c h i l d r e n 's  

words would i n i t i a l l y  be a t ta c h e d  to  one r e f e r e n t ,  e i t h e r  th e  f i r s t ,  

o r the  most f r e q u e n t ,  be fo re  being g e n e ra l iz e d ,  and t h i s  p rocess  seems 

to  occur in  word l e a r n in g .  The d a ta  from the  p re se n t  s tudy  in d ic a t e ,  

however, th a t  t h i s  p rocess  i s  a p p l ic a b le  to  word le a rn in g  only as i t  

occurs e a r ly  in  the  one-word s ta g e .

That Beginner speakers  could id e n t i f y  the  r e f e r e n t s  of the  words 

in  th e  comprehension ta sk s  p o in ts  to  some l e v e l  of 

con tex t- independence , o r d e - c o n te x tu a l iz a t io n ,  in  t h e i r  word u se .

These d a ta  re v e a l  th a t  Beginner speakers  could apply  words to  

r e f e r e n t s  a p a r t  from a c t in g  on them, and w ithou t th e  c o n te x tu a l  

support provided by the  s i t u a t i o n a l  props ( e . g . ,  tow el, spoon, bowl, 

d i s h ,  w a te r ,  f l o u r ,  dough, c h e e se ) .  These i d e n t i f i c a t i o n s  occurred  

o u ts id e  of the  pizza-m aking a c t i v i t y ,  t h a t  i s ,  o u ts id e  of th e  le a rn in g  

s e s s o n s .

This f in d in g  d isp u te s  the  c la im  th a t  words a re  i n i t i a l l y  bound to  

c o n te x t ,  being a t ta c h e d  to  c h i l d r e n 's  a c t io n  schemes (B ates ,  1979), to  

the  enactment of p a r t i c u l a r  even ts  ( B a r r e t t ,  1983b; Bloom, 1973;

Nelson e t  a l . ,  1978), o r  as proposed by Nelson ( in  p r e s s )  and Nelson 

and L u c a r ie l lo  ( in  p r e s s ) ,  to  s p e c i f i c  o b je c ts  only w ith in  s p e c i f i c  

s i t u a t i o n a l  co n tex ts  o r to  the  r e p re s e n ta t io n s  of e v e n ts .  The 

l ik e l ih o o d  th a t  s p e c i f i c  r e f e r e n t s  o f te n  appear i n  the  same
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s i t u a t i o n a l  co n tex t in v o lv in g  th e  perform ing of s p e c i f i c  a c t io n s  may 

account fo r  t h e i r  c o n te x tu a l ly -c o n s t r a in e d  look .

The le a rn in g  and g e n e r a l i z a t io n  d a ta  f o r  Beginner s p e a k e r s '  words 

d isp u te  the claim s of s e m a n tic a l ly  based th e o r ie s ,  which argue th a t  

word'meaning c o n s is t s  in  f e a t u r a l  knowledge a b s t r a c te d  from r e f e r e n t s  

(C la rk , 1973) o r in  c o n t r a s t s  a long c e r t a i n  dimensions r e le v a n t  to  

members/terms w i th in  a sem antic  f i e l d  ( B a r r e t t ,  1978). For words 

acqu ired  a t  the  one-word s ta g e ,  meaning seems to  c o n s is t  i n  re fe re n c e  

to  the  o r ig i n a l  unanalyzed r e f e r e n t s .  I f  f e a tu r e s  or c o n t r a s t s  had 

been a b s t r a c te d  from th e se  r e f e r e n t s  and served  to  comprise word 

meaning, than  g e n e r a l i z a t io n  of words would have been exp ec ted .

I t  appears t h a t  th e  developm ental s h i f t  i n  word meaning ev id en t  

in  th e se  d a ta  can be c h a ra c te r iz e d  as a s h i f t  from r e f e r e n t i a l  to  

d e n o ta t io n a l  meaning, where r e f e r e n t i a l  meaniflg i s  d e f in ed  as the  

r e l a t io n s h ip  ho ld in g  between a term  and a s p e c i f i c  o b je c t  (Lyons,

1977), and d e n o ta t io n a l  meaning i s  def in ed  as the  r e l a t io n s h ip  ho ld ing  

between a term and th e  c la s s  of o b je c ts  to  which i t  c o r r e c t ly  a p p l ie s  

(Lyons, 1977). D eno ta tion  s p e c i f i e s  p o s s ib le  r e f e r e n t s ,  and can be 

s a id  to  be e q u iv a le n t  to  a concept in c lu d in g  both in te n s io n  and 

e x te n s io n .  Beginner s p e a k e r s '  words mean r e f e r e n t i a l l y ,  Advanced 

s p e a k e r s ' ,  d e n o ta t io n a l ly .  A s im i l a r  developm ental s h i f t  i n  word 

meaning was proposed to  occur by Nelson ( in  p r e s s )  and Nelson and 

L u c a r ie l lo  ( in  p r e s s ) .  The d i f f e r e n c e  i s  t h a t  w hile  Beginner 

s p e a k e r s '  words were a t ta c h e d  to  s p e c i f i c  o b je c t s ,  the  hallm ark  of 

r e f e r e n t i a l  meaning, t h i s  was no t due to  th e  words being  r e l a t e d  to  

those  o b je c ts  only w i th in  the  s i t u a t i o n a l / a c t i v i t y  c o n te x t .
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Recognizing a s h i f t  in  word meaning from r e f e r e n t i a l  to  

d e n o ta t io n a l ,  co rrespond ing  to  th e  p r e -  and p o s t-v o cab u la ry  sp u r t  

s ta g e s  r e s p e c t iv e ly ,  i t  i s  n ecessa ry  to  i d e n t i f y  the  f a c t o r ( s )  

u n d e r ly in g  t h i s  move. S evera l  f a c to r s  were examined as p o s s i b i l i t i e s  

in  accoun ting  f o r  t h i s  s h i f t ,  and a b r i e f  e v a lu a t io n  of each w i l l  

fo llo w .

M aternal speech was one f a c t o r  examined fo r  i t s  r o le  in  

c o n t r ib u t in g  to  developm ental d i f f e r e n c e s  in  word le a r n in g  and u se .  

While th e re  has been some re se a rc h  s tu d y in g  the  m aterna l r o le  in  

r e l a t i o n  to  c h i ld  word le a rn in g  ( e . g . ,  Bruner, 1983; Ninio & Bruner, 

1978) and o th e r  re se a rc h  s tu d y in g  the  m ate rna l r o le  in  r e l a t i o n  to  

c h i ld  c a te g o r iz a t io n  (Mervis & M ervis, 1982), th e re  has been l i t t l e  

re se a rc h  in v e s t i g a t i n g  th e  m ate rna l r o le  in  r e l a t i o n  to  th e  c h i l d ' s  

a c q u i s i t i o n  of words f o r  co n cep ts .  A s tudy  by Nelson and B o n v il l ia n  

(1973), however, in v e s t ig a te d  t h i s  i s s u e  and found alm ost no 

s ig n i f i c a n t  c o r r e l a t i o n s  between measures of m o th e rs ' v e rb a l  behavior 

and c h i l d r e n 's  naming and m anipu la tion  of o b j e c t s .  S im ila r ly  in  the  

p re se n t  s tu d y ,  th e re  were no d i f f e r e n c e s  between mothers of Advanced 

and Beginner speakers  i n  terms of the  o b j e c t - r e l a t e d  in fo rm atio n  they 

p re sen ted  to  t h e i r  c h i ld re n  in  t h e i r  speech . Thus, t h i s  f a c to r  cannot 

account f o r  group d i f f e r e n c e s  in  word le a rn in g  and u s e .

These d a ta  do not n e c e s s a r i ly  i n d i c a t e ,  however, t h a t  m aternal 

speech p lays  no_ r o le  in  th e  c h i ld  concept/word . le a rn in g  p ro c e ss .  I t  

i s  p o s s ib le  t h a t  some m aterna l support  i s  re q u ire d  f o r  c h i ld  

concept/word le a rn in g  to  occur, and th a t  a l l  mothers provided  th a t  

"necessa ry"  l e v e l  of s u p p o r t ,  le a d in g  to  a c e i l i n g  e f f e c t  being
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r e sp o n s ib le  fo r  th e se  f in d in g s .

Child a c t io n  on o b je c ts  a lso  has been proposed as a p o t e n t i a l  

f a c to r  u n der ly ing  a s h i f t  in  word meaning. This i s  because the 

fu n c t io n  of o b je c ts  has been found to  p lay  an im portan t r o le  in  

c a te g o r iz a t io n ,  and concept and word le a rn in g  (Nelson, 1979a; Nelson & 

B o n v i l l ia n ,  1973; Nelson & B o n v i l l ia n ,  1978; Ross e t  a l . ,  in  p r e s s ) .  

Beginner and Advanced s p e a k e rs ,  however, were no t found to  d i f f e r  in  

the  degree to  which they  ac ted  on the  o b j e c t s .  Thus, t h i s  f a c to r  

could not account f o r  group d i f f e r e n c e s  in  word le a rn in g  and u se .  In  

a d d i t io n ,  t h i s  f a c to r  could no t account f o r  word le a rn in g  w ith in  

speaker g roups .

At l e a s t  two reasons  may account f o r  th ese  f in d in g s .  One i s  t h a t  

the  experim ental o b je c ts  were s e le c te d  to  be ones fo r  which the  c h i ld  

could apply many and d i s t i n c t i v e  a c t io n s ,  which may have r e s u l t e d  in  

th e  o b je c ts  being g e n e ra l ly  e q u iv a le n t  on t h i s  dim ension. Second, a l l  

c h i ld re n  observed the  many and d i s t i n c t i v e  a c t io n s  performed with 

th ese  o b je c t s ,  and o b se rv a t io n  a lone may have been s u f f i c i e n t  to  

enable  l e a r n in g .  This would l im i t  th e  impact on le a rn in g  of a c tu a l  

performance of th e  a c t io n s  w ith  the  o b je c t s .

A t h i r d  f a c to r  examined f o r  i t s  r o le  in  causing  a s h i f t  in  word 

meaning, or developm ental d i f f e r e n c e s  in  how word a c q u i s i t io n  

proceeds , was the  c h i l d ' s  l e v e l  of o b je c t  knowledge, in  terms of the  

concept of o b je c t  permanence. This f a c t o r ,  as measured in  an 

o b je c t iv e  s c a le ,  was no t found to  account f o r  th e  d i f f e r e n c e s  between 

groups in  word le a rn in g  and u s e .  No s ig n i f i c a n t  c o r r e l a t io n s  were 

found between performance on t h i s  s c a le  and word le a rn in g  and
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g e n e r a l i z a t io n .  Moreover, v i r t u a l l y  a l l  th e  c h i ld re n  in  th e  s tudy  (18 

of 20) were found to  be in  the  same s ta g e  of o b je c t  permanence 

development, as measured by t h i s  s c a l e .  These f in d in g s  appear to  

e l im in a te  s ta g e  or l e v e l  in  th e  development of the  o b je c t  concept as 

p lay in g  any m eaningful r o le  in  th e  developm ental d i f f e r e n c e s  in  word 

le a rn in g  and use found in  t h i s  experim ent. These d a ta  a re  i n . l i n e  

w ith  the  f in d in g s  from p rev ious  re se a rc h  su g g es t in g  t h a t  o b je c t  

permanence development i s  not r e l a t e d  to  e a r ly  language in  terms of 

the  onse t of s ing le -w o rd  u t te ra n c e s  (C orrigan , 1978), th e  onse t of 

m ulti-word u t te ra n c e s  (C o rrig an , 1978; Ingram, 1978), p roduc tion  

measures (Bates e t  a l . ,  1977), and comprehension (M il le r ,  e t  a l . ,  

1980).

Nelson ( in  p r e s s )  and Nelson and L u c a r ie l lo  ( in  p r e s s ) ,  o p e ra t in g  

on the  th in k in g  th a t  th e  c o g n i t iv e  bases of language r e s id e  in  the  

c h i l d ' s  knowledge of a c la s s  of o b je c t s ,  in  c o n t r a s t  to  knowledge 

about o b je c ts  in  g e n e ra l ,  proposed a d i f f e r e n t  ex p la n a t io n  to  account 

fo r  a developm ental s h i f t  in  word meaning from r e f e r e n t i a l  to  

d e n o ta t io n a l .  Nelson (1982; 1983; in  p r e s s )  proposed th a t  c h i ld re n  in  

the  f i r s t  h a l f  of th e  second y ea r  of l i f e  would no t have formed 

d i s c r e t e  concepts  of o b je c t s ,  independent of the  system of 

r e l a t io n s h ip s  of which they a re  a p a r t .  Event schemas were 

hypothesized  to  be th e  primary form of concep tua l r e p re s e n ta t io n  u n t i l  

the  second h a l f  of the  second y ea r  when such schemas were thought to  

be su b je c te d  to  c o g n i t iv e  a n a ly s is  r e s u l t i n g  in  th e  p a r t i t i o n i n g  of 

the  schema in to  p a r t s ,  such as concepts of o b je c ts  and a c t io n s .

A ccordingly , th e  p roposa l  was made (Nelson, in  p r e s s ;  Nelson &



8 6

L u c a r ie l lo ,  in  p r e s s )  t h a t  words acq u ired  and used in  the  f i r s t  h a l f  

of the  second year  of l i f e  could mean only r e f e r e n t i a l l y ,  because 

o b je c t  concepts would be re q u ire d  f o r  d e n o ta t io n a l  meaning. Words 

could mean d e n o ta t io n a l ly  a f t e r  th e  proposed a n a ly t i c  p rocess  occurred  

during  the  second h a l f  of the  second y ea r  of l i f e ,  r e s u l t i n g  in  the  

form ation  of o b je c t  co n cep ts .

The d a ta  from th e  p re se n t  s tudy  do not support t h i s  p ro p o sa l .  

I n fa n ts  in  both speaker groups were capable  of forming some concepts 

of o b j e c t s ,  as evidenced by t h e i r  behav io r  w ith  th e  e x ten s io n  and 

overex tension  item s du r in g  the  i n t e r a c t i v e  p e r io d  of the 

E x tens ion /O verex tension  t a s k .  T h e re fo re ,  the  f in d in g  th a t  the  words 

of Beginner speakers  bear  only r e f e r e n t i a l  meaning cannot be exp la ined  

by a concep tua l i n a b i l i t y  on t h e i r  p a r t  to  form d i s c r e t e  o b je c t  

concep ts .  Whether even t schemas a re  a primary o r  s o le  form of 

r e p re s e n ta t io n  a t  some e a r l i e r  p o in t  in  in fan cy ,  th u s ,  c a l l i n g  in to  

play some a n a ly t i c  p ro cess in g  of th e se  schemas, r e s u l t i n g  in  the  

form ation  of concepts of o b je c ts  and a c t io n s ,  p r io r  to  the  

w ord -lea rn in g  p e r io d ,  i s  s t i l l  an open q u e s t io n .

To e x p la in  th e  developm ental d i f f e r e n c e s  in  word le a rn in g  and use 

found in  t h i s  r e se a rc h  i t  i s  n ecessary  to  co n s id e r  th e  concep tua l 

system and th e  language system, and t h e i r  r e l a t i o n  in  development.

The concep tua l system  in  g e n e ra l  may be thought to  c o n s is t  i n  many 

forms of knowledge o rg a n iz a t io n ,  such as schem atic  and c a te g o r i c a l ,  

though perhaps not throughout development. One type of knowledge 

o rg a n iz a t io n  r e le v a n t  to  the  co n tex t  of e a r ly  word le a rn in g  i s  th a t  of 

the o b je c t  concep t.  Conceptual knowledge of o b je c ts  fo r  the  young
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i s ,  knowledge of p r o p e r t ie s  or f e a tu r e s ,  r e l a t i o n a l ,  f u n c t io n a l  and 

p e rc e p tu a l ,  of concept members, and e x te n s io n ,  t h a t  i s ,  knowledge of 

concept in s ta n c e s  or members. The language system w i l l  be defined  

here  as r e c e p t iv e  word le a r n in g ,  as opposed to  p r e l e x i c a l  language, 

phenomena ( e . g . ,  b abb ling , o r w o rd -l ik e  sounds) .

The d a ta  from the  p re se n t  s tudy in d ic a te  t h a t  du r in g  the  f i r s t  

h a l f  of the  second year  of l i f e  c h i ld re n  both  a c q u ire  words and form 

concepts of o b je c t s .  Thus, n e i th e r  word nor concept can be s a id  to  

have primacy. R a ther ,  th e  concep tua l system and th e  language system 

c o - e x i s t ,  but independen tly  of each o th e r ,  t h a t  i s ,  w ith  no 

c o o rd in a t io n  between them. This accounts  fo r  r e f e r e n t i a l  word 

meaning.

The la c k  of c o o rd in a t io n  between the  concep tua l and language 

systems in  the  Beginner speaker i s  evidenced in  two ways. F i r s t ,  fo r  

o n e - th ird  of t h e i r  concepts Beginner speakers  had le a rn e d  the 

a p p ro p r ia te  word, but d id  not use th e  word to  r e f e r  to  o th e r  concept 

exem plars, but only to  r e f e r  to  th e  o r ig in a l  r e f e r e n t s  a s s o c ia te d  w ith  

the  words, th e  le a rn in g  s e s s io n  o b je c t s .  In  th e se  c a s e s ,  Beginner 

speakers  evidenced knowledge o f concept exem plars, through t h e i r  

nonverbal b eh av io r ,  in  terms of a c t io n s ,  f u n c t io n a l  and r e l a t i o n a l ,  

performed w ith  the  e x te n s io n  and o v erex ten s io n  o b je c ts  w hile  

i n t e r a c t in g  w ith  them, and through t h e i r  v e rb a l  behav io r  du r in g  those  

i n t e r a c t i o n s ,  when such behav ior invo lved  r e fe re n c e  to  o b je c ts  

a s so c ia te d  w ith  those  item s ( e . g . ,  "cheese"  s a id  in  response  to  the  

g e n e r a l iz a t io n  chopper),  but not through t h e i r  naming b e h a v io r .  They
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f a i l e d  to  apply  t h e i r  words to  th e se  exem plars. Thus, in  th e  one-word 

phase , words o f te n  d id  no t s ig n i f y  concep ts ,  as evidenced by the  lack  

of word g e n e r a l i z a t io n .

A second index of the  lack  of c o o rd in a t io n  between th e  conceptual 

and language systems in  th e  Beginner speaker  i s  th e  f in d in g  th a t  fo r  

almost 30% of t h e i r  con cep ts ,  they  had no t lea rn ed  th e  a s so c ia te d  

word. The a c q u i s i t i o n  of words f o r  p r e - e x i s t i n g  concepts appears not 

to  be r e a d i ly  accomplished in  th e  one-word phase . In  summary th en , 

Beginner speakers  can be l a r g e ly ,  though not f u l l y ,  c h a ra c te r iz e d  as 

having concepts w ithou t words, and words w ithou t co n cep ts .

In  c o n t r a s t ,  Advanced speakers  show a c o o rd in a t io n ,  an in t im a te  

r e l a t i o n ,  between t h e i r  concep tua l .and language system s. They had no 

concepts fo r  which they  had not le a rn e d  a word, and only  5% of the  

words a s s o c ia te d  w ith  t h e i r  concepts were no t g e n e ra l iz e d ,  t h a t  i s ,  

were a t ta c h e d  to  the  o r ig i n a l  r e f e r e n t s .  Words acq u ired  in  the  

po s t-v o cab u la ry  s p u r t / e a r l y  m ulti-w ord u t te ra n c e  phase do not e x i s t  

independent of concep tua l  knowledge, but almost always s ig n i f y  such 

knowledge, th e reb y  b e a r in g  d e n o ta t io n a l  meaning. What ap p ea rs ,  th en , 

to  happen w ith  development i s  t h a t  two systems of knowledge, the  

concep tual and language, become co o rd in a ted  o r r e l a t e d  to  one a n o th e r .

What i s  no t c l e a r  i s  the  f a c to r  o r  f a c to r s  re sp o n s ib le  f o r  th e  

co o rd in a t io n  of th e  concep tua l  and language systems c h a r a c t e r i s t i c  of 

the  l a t e r  w o rd - lea rn in g  p e r io d .  For example,' whether knowledge about 

language, such as the  i n s ig h t  t h a t  words s ig n i f y  co n cep ts ,  causes the  

c o o rd in a t io n  of the  system s, or whether some o th e r  f a c t o r ( s )  causes 

the  c o o rd in a t io n ,  and t h i s  c o o rd in a t io n  enab les  the  r e a l i z a t i o n  th a t
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words s ig n i f y  con cep ts ,  i s  not known.

Concurrent w ith  t h i s  c o o rd in a t io n  i s  a vocabulary  s p u r t .

Advanced speakers  le a rn  s i g n i f i c a n t l y  more words than  Beginner 

s p e a k e rs .  I t  may be sp e c u la te d ,  though th e  p re se n t  d a ta  do not allow 

a t e s t ,  th a t  the  c o o rd in a t io n  of the  concep tual and language systems 

somehow se rv es  as a b a s is  f o r  a vocabulary  s p u r t ,  thereby  ex p la in in g  

the  s p u r t  noted to  occur midway through th e  second y ea r  of l i f e  

(Bloom, 1973; Bloom e t  a l . ,  in  p re s s ;  Dore, 1978; McShane, 1979; 

Nelson, 1973b; S te rn ,  1930). The reason ing  here  would be th a t  i t  i s  

somehow e a s i e r  to  make a word-concept l i n k ,  than  a  word-world l i n k .

In  o th e r  words, i t  may be a more f a c i l e  p rocess  to  l i n k  words w ith  

concep ts ,  than  to  l in k  words w ith  o b je c ts  in  the  w orld .

One p o s s ib le  reason  f o r  t h i s  i s  t h a t  word-world l in k s  appear to  

invo lve  two th in g s .  One i s  a t t a c h in g  words to  a seg reg a ted  w orld, 

t h a t  i s ,  to  nameable th in g s .  Second, such a ttachm ents  may r e q u ire  a l l  

k inds of e n ta i lm e n ts  and support' ( e . g . ,  s o c i a l ,  c o n te x tu a l ,  

p rag m atic ) .

As f o r  the  f i r s t  p o in t ,  some in s ig h t  has been gained as to  how 

th e  world i s  seg reg a ted  and what c o n s t i t u t e s  nameable th in g s  e a r ly  on 

in  l i f e .  I t  appears t h a t ,  p e r c e p tu a l ly ,  i n f a n t s  a re  ab le  to  recognize  

o b je c ts  as such . Among o b je c t s ,  i t  appears t h a t  p a re n ts  p lay  a ro le  

in  s e g re g a t in g  the  world f o r  th e  c h i l d .  P a ren ts  can e s t a b l i s h  j o i n t  

regard  of p a r t i c u l a r  o b je c ts  w ith  t h e i r  c h i ld re n  through eye gaze and 

p o in t in g ,  f o r  example (see  Bruner, 1983). J o in t  a t t e n t i o n  to  o b je c ts  

i s  o f te n  e s ta b l i s h e d  in  p re -v e rb a l  i n t e r a c t i o n s ,  and w ith  the  onset of 

language th e se  o b je c ts  o f te n  become v e rb a l ly  marked, la b e le d  w ith  a
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conven tiona l symbol. A d d i t io n a l ly ,  Nelson (1973b) re p o r te d  t h a t  the 

v a s t  m a jo r i ty  of o b je c ts  named by young c h i ld re n  were dynamic, 

f u n c t i o n a l l y - s a l i e n t ,  as opposed to  s t a t i c ,  o b j e c t s .  Moreover, as 

noted e a r l i e r ,  s in c e  c h i ld re n  in  th e  one-word phase unders tand  th a t  

th in g s  have names, words them selves may i n v i t e  and he lp  the  c h i ld  to  

se g re g a te  the  world by in d ic a t in g  o b je c ts  in  th e  su rround .

Regarding th e  second p o in t ,  on the  e x te n t  and n a tu re  of the  

support needed fo r  e a r ly  word le a rn in g  to  occur, some re se a rc h  on 

c h i ld  word le a rn in g  seems to  i n d ic a te  t h a t  e x te n s iv e  support  may 'be 

needed. For example, th e  work of Bruner and h i s  co l leag u es  on the  

c h i l d ' s  a c q u i s i t io n  of l a b e l s  w i th in  a book-reading  c o n te x t ,  du ring  

the  l a t t e r  h a l f  of the  f i r s t  year  and the  e a r ly  h a l f  of the  second 

y e a r ,  i n d ic a te s  th e  workings of a very e la b o r a te ,  long -deve lop ing , 

s o c i a l - i n t e r a c t i v e  su p p o rt-sy s tem  (Bruner, 1983; Ninio & Bruner,

1978).

Another im portan t f in d in g  of th e  p re se n t  r e se a rc h  was th a t  

Advanced speakers  le a rn ed  s i g n i f i c a n t l y  more concepts  than Beginner 

sp e a k e rs .  The f a c to r s  examined h e re  -  m aterna l speech , c h i ld  a c t io n  

on o b je c t s ,  l e v e l  of o b je c t  permanence development -  cannot account 

fo r  t h i s  d i f f e r e n c e .  However, th e re  appear to  be two p o s s ib le  

e x p lan a t io n s  f o r  t h i s  f in d in g .  One i s  t h a t  once words come to  s ig n i f y  

concep ts ,  the  p o t e n t i a l  f o r  an a d d i t io n a l  p rocess  in  l e x i c a l  

a c q u i s i t i o n  i s  r e a l i z e d .  Words may become empowered to  d r iv e  concept 

fo rm atio n . This p ro p o sa l  re c e iv e s  support from the  f in d in g  th a t  

Advanced speakers  had no_ concepts fo r  which they had not lea rn ed  a 

word, su g g es t in g  t h a t  words may be le a d in g  th e  concept fo rm ation



91

p ro c e s s . The proposed ca p a c i ty  o f words to  evoke concepts in  the  

Advanced speaker would a t t e s t  to  th e  in t im a te  c o o rd in a t io n  o r r e l a t i o n  

between the  concep tua l and language systems hypothesized  to  e x i s t  a t  

t h i s  p o in t  in  development.

The n o tio n  of words enab ling  thought to  come in to  e x is te n c e  has 

i t s  ro o ts  in  the  th in k in g  of Vygotsky (1962). Recent th e o r ie s  o f word 

le a rn in g  have employed such a n o t io n .  Bloom e t  a l .  ( in  p r e s s )  

suggested  th a t  words might guide c h i l d r e n 's  co n tinu ing  development of 

knowledge about o b je c t s .  Furtherm ore, w hile  C lark  (1983) argued th a t  

in  the  e a r ly  word le a r n in g  per io d  words s ig n i f i e d  p r e - e x i s t i n g  

c a te g o r ie s ,  a p o s i t io n  t h a t  appears to  be in c o r r e c t  based on the 

p re se n t  d a ta ,  she proposed a lso  t h a t  once language was e s ta b l i s h e d  the 

p rocess  could o p era te  in  the  o th e r  d i r e c t io n ,  t h a t  i s ,  t h a t  words 

would t r i g g e r  the  fo rm ation  of co n cep ts .

A second p o s s i b i l i t y  accounting  f o r  th e  in c re a se d  number of 

concepts lea rn ed  by Advanced speakers  may be developments w ith in  the  

c o g n i t iv e  system i t s e l f .  The concept fo rm ation  p rocess  may somehow 

o p e ra te ,  q u a n t i t a t i v e l y  o r q u a l i t a t i v e l y ,  in  an improved fa sh io n  w ith  

age and /o r  development. What th e se  improvements would c o n s is t  i n ,  and 

what would u n d e r l ie  such improvements, however, a re  open q u e s t io n s .

In  summary th en ,  th e se  d a ta  suggest th e  fo llow ing  course and 

p rocesses  in  l e x i c a l  a c q u i s i t i o n .  During th e  f i r s t  h a l f  of the  second 

y e a r ,  the  conceptual and language systems c o - e x i s t ,  but in  an 

independent and uncoord inated  manner. C h ild ren  a c q u ire  o b je c t  words, 

and form o b je c t  con cep ts ,  but no t in  synchrony. During th e  one-word 

phase, i t  i s  o f te n  the  case  th a t  words a re  not a t ta c h e d  to  a s s o c ia te d ,
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e x i s t e n t  conceptual knowledge, which accounts fo r  r e f e r e n t i a l  word 

meaning, and much of concep tual knowledge about o b je c ts  i s  not tagged 

by a word.

During the  second h a l f  of the  second y e a r ,  a c o o rd in a t io n  between 

th ese  systems i s  ach ieved , and d e n o ta t io n a l  word meaning becomes 

p o s s ib le .  Words acq u ired  a f t e r  th e  vocabulary s p u r t  and in  th e  e a r ly  

multi-word u t te ra n c e  phase a re  l in k ed  to  concep tua l knowledge. What 

causes t h i s  co o rd in a t io n  i s  no t y e t  c l e a r ,  however, one h y p o th es is  i s  

th a t  the  c h i ld  comes to  unders tand  o r know something about language 

i t s e l f .  This knowledge c o n s i s t s ,  a t  l e a s t  in  p a r t ,  of th e  i n s ig h t  

t h a t  words s ig n i f y  concep tua l knowledge.

Once th ese  system s, the concep tua l and language, become 

i n t e r - r e l a t e d ,  i t  i s  p o s s ib le  t h a t  an a d d i t io n a l  p rocess  occurs  in  

l e x i c a l  a c q u i s i t i o n .  Words, them selves , may e l i c i t  the  fo rm ation  of 

concep ts ,  t h a t  i s ,  concepts may be formed in  response  to  words.

These d a ta  support a developm ental model of the  l e x i c a l  

a c q u i s i t io n  p ro c e ss .  What u n d e r l ie s  developmental d i f f e r e n c e s  in  

l e x i c a l  a c q u i s i t i o n ,  th en ,  i s  no t s o c ia l  f a c t o r s ,  i n  terms of m aternal 

speech, nor the  c h i l d ' s  a c t io n  on o b je c t s ,  nor c o g n i t iv e  f a c t o r s ,  such 

as the a b i l i t y  to  form o b je c t  con cep ts ,  or th e  development of the 

concept of o b je c t  permanence. What does appear to  u n d e r l ie  

developmental d i f f e r e n c e s  in  the  l e x i c a l  a c q u i s i t io n  p rocess  i s  a 

p ro g ress io n  in  c h i ld  thought from a p o in t  where knowledge systems 

e x i s t  in  i s o l a t i o n  from one a n o th e r ,  to  a p o in t  where r e l a t io n s h ip s  

between systems of knowledge a re  e s ta b l i s h e d .

Future re se a rc h  q u es tio n s  invo lve  a d i r e c t  exam ination of the
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q u e s tio n  of whether words do, in  f a c t ,  d r iv e  concept fo rm ation , and, 

i f  so ,  a t  what p o in t ( s )  in  development. This would invo lve  s tudy of 

the  concept fo rm ation  p rocess  i t s e l f ,  w ith  an eye toward p o s s ib le  

developmental changes in  the  p ro c e ss ,  in c lu d in g  changing 

s u s c e p t i b i l i t y  to  the  in f lu e n c e  of o th e r  f a c to r s  ( e . g . ,  language) .

A second major i s s u e  f o r  f u tu r e  re se a rc h  i s  u n d ers tan d in g  the  

even ts  surround ing  the  proposed c o o rd in a t io n  in  th e  concep tua l and 

language systems midway through the  second year  of l i f e .  Does t h i s  

c o o rd in a t io n  r e f l e c t  a major r e -o r g a n iz a t io n  on th e  c o g n i t iv e  l e v e l ,  

which may a f f e c t  o th e r  systems as w e ll?  An a d d i t io n a l  q u e s t io n  i s  

what p r e c i p i t a t e s  a r e -o r g a n iz a t io n  of any s c a le ?  Do language and 

o th e r  f a c to r s  p lay  a ro le ?

A t h i r d  major q u e s t io n  inv o lv es  examining th e  s i m i l a r i t y  and 

d i f f e r e n c e s  in  the  l e x i c a l  a c q u i s i t i o n  p rocess  as i t  occurs f o r  o b je c t  

words and o th e r  word ty p e s ,  such as r e l a t i o n a l  words, w ith  an aim to  

determ ine whether th e re  a re  g e n e ra l  p r in c ip le s  of l e x i c a l  a c q u i s i t io n  

t h a t  apply a c ro ss  form c l a s s e s .  Recent r e se a rc h  by Gopnik and 

M eltzoff  ( in  p r e s s )  p o in ts  to  some s i m i l a r i t i e s .  For example, e a r ly  

r e l a t i o n a l  te rm s, as w ith  the  o b je c t  terms in  t h i s  experim ent, were 

not con tex t-bound , th a t  i s  t i e d  to  s p e c i f i c  "event schemas" or to  the  

enactment of s p e c i f i c  even ts  o r  a c t io n  schemes. In  a d d i t io n ,  

r e l a t i o n a l  terms were found to  undergo a developm ental sequence in  

u se ,  in v o lv in g  the  use  of such terms i n  s o c ia l  c o n te x ts ,  f o r  s o c ia l  

pu rposes ,  b e fo re  t h e i r  use  in  r e l a t i o n  to  concep tua l knowledge.

These a re  j u s t  some of the  q u e s tio n s  r a i s e d  by th e  p re se n t  

re s e a rc h .
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MATERNAL INTERVIEW

DATE MOTHER'S NAME

ADDRESS/PHONE

CHILD'S NAME CHILD'S DATE OF BIRTH

2 .

3.

4.

5.

6 .

M other 's  E duca tiona l H is to ry  (p o s t  h igh school)

F a t h e r 's  E duca tiona l H is to ry  (p o s t  h igh school)

Did you have any major m edical problems during  pregnancy o r 

c h i ld b i r th ?  I f  "y e s" ,  b r i e f l y  s p e c i fy .

Has your c h i ld  had any major i l l n e s s e s  o r t ra u m a tic  exper iences  

of any kind? I f  " y e s" ,  b r i e f l y  s p e c i fy .

Does your c h i ld  p a r t i c i p a t e  in  any p layg roups,  programs o r 

s p e c ia l  a c t i v i t i e s ?  I f  " y e s" ,  b r i e f l y  s p e c i fy .

How o f te n  in  the  cou rse  of a week i s  your c h i ld  in  the  ca re  of 
someone o th e r  than  y o u r se l f ?  Specify  any r e g u la r  arrangem ents .

Does your c h i ld  have any f a m i l i a r i t y  w ith  any of th e se  o b je c ts?

a . )  b a s te r c .)  board e . )  chopper

b . )  r o l l i n g  p in d . )  s i f t e r
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8. At what age d id  you f e e l  t h a t  your c h i ld  f i r s t  began to  

comprehend language, t h a t  i s ,  unders tand  what you were 
saying?

9. At what age d id  your c h i ld  f i r s t  begin  to  use  words?

l0» Can you l i s t  some of th e  words your c h i ld  says a long w ith  some 
in fo rm ation  about how they were used ( e . g . ,  a l l  of the  tim e, 

only  in  p a r t i c u l a r  s i t u a t i o n s ,  have some dropped ou t o f  u se ,  any 
d i f f e r e n c e s  in  how they  were used when f i r s t  a cq u ired  and a f t e r  
they  had used words f o r  aw h ile ,  any in c o r r e c t  u sa g e s ) .

11. Was th e re  a p o in t  a t  which your c h i ld  seemed to  undergo a s p u r t  
o r  exp losion  in  word le a rn in g  where he or she seemed to  acq u ire  

a l o t  of words a l l  a t  once o r was th e r e  a more s te a d y ,  g radual 
in c re a se  in  vocabulary? I f  th e re  was a s p u r t ,  sp ec ify  the  age 

of th e  c h i ld  a t  the  tim e.

12. At what age d id  your c h i ld  f i r s t  begin  to  pu t words to g e th e r ,  th a t  

i s ,  say sm all sen tences?  Does he or she have a han d fu l of 

sen tences  which a re  used very  f re q u e n t ly  o r does he or she put 

many d i f f e r e n t  words to g e th e r  o f te n  producing new sen tences?

13- Compared to  o th e r  c h i ld re n  o f the  same age would you say your 

c h i ld  t a lk s :
 Less  About the same  A g re a t  deal

more
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NAME DATE

OBJECT PERMANENCE SCALE 
(from M il le r  e t  a l . , 1980)

1. One V e r t i c a l  Screen -  Stage IV 
Source: E

As C i s  watching o b je c t  o r  perhaps even reach in g  f o r  i t ,  put 
sc reen  in  f r o n t  of o b je c t  so t h a t  i t  i s  no longer  v i s i b l e .

PR NPR

2. V is ib le  Displacement (One Screen) -  Stage IV 
Source: E, UH, CS, MW
When C i s  w a tih in g ,  take  the  o b je c t  and cover i t  com pletely  w ith  

the  sc re e n .  Do two t im es.

3. V is ib le  D isplacem ent (Two Screens) -  Stage V 

Source: E, UH
A fte r  C has  uncovered th e  toy  tw ice  in  p reced ing  item , add second 
sc reen  (B) to  l e f t  o r  r i g h t  of o r ig i n a l  sc reen  (A) in  f r o n t  of C.
As C w atches , h ide  o b je c t  under th e  new sc reen  (B ). To r e p e a t ,  h ide  

th e  o b je c t  once more under B and then  sw itch  i t  back to  A. To 
p a s s ,  C f in d s  o b je c t  under c o r r e c t  sc reen  w ithou t look ing  under 

o th e r  sc reen .
PR NPR__________

4. S e q u e n t ia l  V is ib le  D isplacem ents (Two Screens) -  Stage V 

Source: UH, CS, MW
P lace  two sc reen s  in  f r o n t  o f  C. As C w atches , move o b je c t  under 
sc reen  A, out the o th e r  s id e  and under B where i t  should be l e f t .
To r e p e a t ,  move o b je c t  under B, out th e  s id e ,  and under A, where 
i t  should be l e f t .  To p a s s ,  C sea rch es  d i r e c t l y  under sc reen  where 

o b je c t  l a s t  d isap p e ared .

PR NPR

TRIAL 1 (B) PR NPR TRIAL 2 (A) PR NPR
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5. S ing le  I n v i s i b l e  Displacement (Two Screens) -  Stage V 
Source: UH
Two sc reen s  in  f ro n t  of C. As C w atches, p la c e  th e  o b je c t  in  
your hand so th a t  i t  i s  h idden . Then put your hand u n d e r ,a  screen  

and w hile  h idden , le a v e  th e  o b je c t  under the  sc re e n .  Do not show 
C empty hand, bu t le a v e  your hand c lo se d .  Ask C to  f in d  the  
o b je c t .  To r e p e a t ,  h ide  th e  o b je c t  under the  o th e r  sc reen .  To 

pass  C f in d s  o b je c t .  May look  in  hand o r under e i t h e r  screen  f i r s t .  

PR__________ NPR__________

6. S eq u en tia l  I n v i s i b l e  Displacement (Three Screens) -  Stage V 

Source: UH
As C w atches , p la c e  o b je c t  in  your hand so t h a t  i t  i s  h idden .
Then move your hand under each sc re e n ,  le a v in g  the  o b je c t  under 

one sc re e n .  Do no t show the  C your empty hand, bu t  le a v e  hand 

c lo se d .  Ask C to  f in d  o b je c t .  To re p e a t  h id e  o b je c t  under 
an o th e r  sc reen  w hile  moving hand in  r e v e rs e  d i r e c t i o n .  To 
pass  C f in d s  o b je c t .  May look in  hand o r under any of sc reens  

f i r s t .
PR__________ NPR__________

7. S eq u e n tia l  I n v i s i b l e  Displacement (O bject L e f t  In  Hand) -  Stage VI 

Source: P
As C watches p u t o b je c t  in  your hand so t h a t  i t  i s  no t v i s i b l e .

Move your hand under each of the  s c re e n s ,  as  I f  h id in g  th e  o b je c t ,  
bu t keep th e  o b je c t  in  your hand. Keeping your hand c lo se d ,  ask 

C to  f in d  th e  o b je c t .  To p a s s ,  C looks  in  E’s hand and f in d s  
o b je c t .  May look in  hand o r under any o f sc reen s  f i r s t .
PR NPR _______

PR = Passing  Response 
NPR = Non-Passing Response
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TABLE A—1
Correlations Between Children's Word Learninq Scores 

and Occurrences in Maternal Speech in Semantic Categories

By Speaker Group

Maternal 
Speech Category Sifter 

B A
Board 
B A

Word Learning Scores
Rolling Pin Chopper 
B A  B A

Baster
B A

Names .13 .16 .01 .41 .37 .06 .46 .31 .74** .48
Specific Verbs .11 .46 N/A N/A .23 .03 -.12 -.20 .86*** .50

Relational Statements:

Event Action 1 .21 .66*

Event Action 2 .21 .68*

Event Action 3 .24 .38 /

Event Action 4 .11 .02

Event Action 5 .06 .20

Event Action 6 .18 .07

Event Action 7 .19 .52

Event Action 9 

Event Action 10
.45
.53

.49

.13

*p .05 
** P .02
***p .01
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TABLE A—2

C o r re la t io n s  Between C h i ld r e n 's  Word Learning Scores 

and Number o f  C hild  Event A ctions  by Speaker Group

Word Learning  Scores 
S i f t e r  Board B o ll in g  P in  Chopper B a s te r

C hild  A ctions B A B A B A  B A B A

Event A ction  1

Event A ction 2

Event A ction  3

Event A ction  4

Event A ction  5 
«

Event A ction 6 

Event A ction  7 

Event A ction 9 

Event A ction  10

.05

.49

.25

.42

.51 .55

.21 .41

.19

.31

.49

.30

.22

.24

.04 - .4 5

- .1 5  - .0 5
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