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Abstract

QUANTIFICATION AND DEFINITENESS IN CHILD GRAMHAR

by

Sharon L. Utakis 

Adviser: Professor  Robert Fiengo

This study in v es t ig a te s  c h i l d r e n ' s  understanding of d e f i n i t e  

pronouns in English.  I propose th a t  severa l  well-known phenomena (and 

some in te r e s t i n g  new ones) in c h i l d r e n ' s  grammars can be expla ined in 

terms of c h i l d r e n ' s  d i f f i c u l t y  in determining which NPs in English can 

be [ - d e f i n i t e ] .  C h i ld re n 's  apparent v io la t io n s  of P r in c ip le  B of the 

binding theory,  some in te r p r e t a t i o n s  of pronouns in VP e l l i p s i s  

co n tex ts ,  and an unbound d i s t r i b u t i v e  i n t e r p r e t a t i o n  of the  d e f i n i t e  

pronoun him can a l l  be a t t r i b u t e d  to a m is c l a s s i f i c a t i o n  of English 

d e f i n i t e  pronouns as [ - d e f i n i t e ] .

This can account for  why some ch i ld ren  accept apparent P r in c ip le  B 

v io la t io n s .  I f  ch i ld ren  allow d e f i n i t e  pronouns to  have an in d e f in i t e  

i n t e r p r e t a t i o n ,  then nothing prevents  coreference  in s i t u a t i o n s  where 

coindexation is ru led  out:  "John h i t  someone" is not id en t ica l  to  "John 

h i t  h im sel f" ,  but someone may c o re fe r  with John. This extends to 

quant i f i c a t i o n a l  sentences:  "Every boy h i t  someone" is c o n s i s te n t  with a 

s i t u a t i o n  in which each boy h i t  h imself .  Therefore ,  t h i s  account of 

P r in c ip le  B v io la t io n s  p re d ic t s  no d i f f e r e n c e s  between q u a n t i f ie d  and 

non-quant i f ied  an tecedents .  Experimental evidence is provided to 

support t h i s  p red ic t io n .
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Children give o ther  evidence of t r e a t i n g  pronouns as [ - d e f i n i t e ] .  

Thornton & Wexler (1993) show t h a t  ch i ld ren  who appear to v io la t e  

P r in c ip le  B of the  binding theory in VP e l l i p s i s  cons t ruc t ions  a lso  

accept  sentences l ik e  (1) with the  i n t e r p r e t a t i o n  th a t  d i f f e r e n t  people 

were captured.

(1) John captured him and B i l l  did  too.

This i n t e r p r e t a t i o n  d u p l ic a te s  one poss ib le  adult  i n t e r p r e t a t i o n  of (2 ) .

(2) John captured someone and B i l l  did too.

I provide ad d i t io n a l  evidence th a t  ch i ld ren  w i l l  accept  an unbound 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  of h l a  ( i . e . ,  an i n te r p r e t a t i o n  in which h i*  

va r ie s  in re fe rence  when i t  is n a l  a bound v a r i a b le ) .

I a lso  r e l a t e  these  r e s u l t s  to  q u a n t i f i e r  spreading, and provide 

an a n a ly s i s  based on resumptive q u a n t i f i c a t i o n  and exhaust iveness .  This 

a lso  accounts for  acceptance of a one-to-one mapping in t e r p r e t a t i o n  of 

sentences with two un iversa l  q u a n t i f i e r s .

F in a l ly ,  some of the  ch i ld ren  who give evidence of [ - d e f i n i t e ]  him 

and who q u a n t i f i e r  spread accept q u a n t i f i e r  spreading onto pronouns.

By providing new data  and r e i n t e r p r e t i n g  previous r e s u l t s ,  t h i s  

t h e s i s  co n t r ib u te s  to a g r e a t e r  understanding of the  a c q u i s i t io n  of the  

logical  p ro p e r t i e s  of pronouns.



Metaphors of a Magnifico 
by Wallace Stevens

Twenty men c ross ing  a br idge,
Into a v i l l a g e ,
Are twenty men c ross ing  twenty br idges ,  
Into twenty v i l l a g e s ,
Or one man
Crossing a s ing le  bridge into a v i l l a g e .

This is old song
That wil l  not d ec la re  i t s e l f . . .

Twenty men c ross ing  a b r idge ,
Into a v i 1 lage,
Are
Twenty men c ross ing  a bridge 
Into a v i l l a g e .

That w i l l  not d ec la re  i t s e l f  
Yet is c e r t a in  as meaning. . .

The boots of the men clump 
On the boards of the  b r idge .
The f i r s t  white wall of the  v i l l a g e  
Rises through f r u i t - t r e e s .
Of what was i t  I was thinking?
So the meaning escapes .

The f i r s t  white wall of the v i l l a g e . . .  
The fru i t - t r e e s . . . .

[from Hie Collected Poems a£ Wallace
S tevens . Vintage Books E d i t ion ,  1990]
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CHAPTER 1: INTRODUCTION

When ch i ld ren  learn a language, they have to  learn i f  tha t  

language d i s t in g u i s h e s  between d e f i n i t e  and in d e f in i t e  noun phrases 

(NPs) and how th a t  d i s t i n c t i o n  is made. The d i s t r i b u t i o n  of d e f i n i t e  

and in d e f in i t e  NPs d i f f e r s  widely in various con s t ruc t ion s  c r o s s ­

l in g u i s t  ica 1 ly. 1 In the  English of ad u l t  speakers ,  i n d e f in i t e s  have 

c e r t a in  i n t e r e s t i n g  p r o p e r t i e s .  For example, in sentences as in (1 ) ,  

the in d e f in i t e  a cat' can have two d i f f e r e n t  i n t e r p r e t a t i o n s , 3 while the  

d e f i n i t e  the cat can only have one in te r p r e t a t i o n .

(1) a. Every boy saw a c a t .  
b. Every boy saw the c a t .

( l a )  can e i t h e r  mean th a t  each of the boys saw the same c a t ,  or  tha t

each boy saw a d i f f e r e n t  c a t .  ( lb )  can only mean th a t  each boy saw the

same c a t .

In VP e l l i p s i s  sentences as in (2 ) , an in d e f in i t e  such as a cat

'For some d iscuss io n ,  see Reuland & t e r  Meulen (1987).

'For p resen t  purposes a t  l e a s t ,  I w i l l  p resen t  the  re levan t  data  in 
as theo ry -n e u t ra l  a way as p o ss ib le ,  using " in d e f in i t e "  as a d e s c r ip t iv e  
term only. I am not tak ing  a stand on whether such express ions should be 
t r e a te d  as e x i s t e n t i a l  q u a n t i f i e r s  or as v a r i a b le s .  For d iscuss ion  of 
i n d e f in i t e s  as e x i s t e n t i a l  q u a n t i f i e r s ,  see,  e . g . ,  Cooper (1979) and Evans 
(1980). For d iscuss ion  of i n d e f in i t e s  as v a r i a b le s ,  see, e . g . ,  Heim
(1982). For more recen t  d iscuss io n ,  see Heim (1990) and Kadmon (1987). 
For a d i s t i n c t i o n  between r e f e r e n t i a l  and q u a n t i f i e r  i n t e r p r e t a t i o n s  of 
i n d e f i n i t e s ,  see Fodor & Sag (1982).

3For the  p resen t  I am a lso  s e t t i n g  as ide  the quest ion  of whether a cat 
in (1) should be taken as s p e c i f i c .  For d iscuss ion  of the r e l a t i o n s h ip  
between d e f in i t e n e s s  and s p e c i f i c i t y ,  see En<j (1991).

The d i s t i n c t i o n  1 am concerned with here i s  a s in g u la r  vs.  m u l t ip le  
i n t e r p r e t a t i o n  of th e  i n d e f in i t e  in (1 ) .  The s in g u la r  i n t e r p r e t a t i o n  
could be r e f e r e n t i a l  or  a wide scope i n t e r p r e t a t i o n  of a c a t , while the  
m u l t ip le  i n t e r p r e t a t i o n  is the  q u a n t i f i c a t io n a l  i n t e r p r e t a t i o n  in which 
every boy has wide scope.
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has more than one i n t e r p r e t a t i o n ,  while a d e f i n i t e  has only one 

i n t e r p r e t a t i o n .

(2) a.  John saw a ca t  and B i l l  did too.  
b. John saw the  ca t  and B i l l  did too.

In (2a) ,  John and B i l l  may have both seen the same c a t ,  or John may have

seen one ca t  and B i l l  another . In (2b) ,  the  only in te r p r e t a t i o n  is the

one in which John and B i l l  both saw the  same c a t .  This d i f f e re n c e  is

even c l e a r e r  with a q u a n t i f i c a t i o n a l  an tecedent ,  as in (3 ) .

(3) a. Every boy saw a ca t  and Mary did too.
b. Every boy saw the ca t  and Mary did  too.

In (3a) ,  every boy may have seen the same c a t ,  in which case Mary a lso

saw t h a t  c a t ,  or every boy may have seen a d i f f e r e n t  c a t ,  in which case

Mary saw s t i l l  another c a t .  In (3b), on the  o ther  hand, the only

in t e r p r e t a t i o n  is the  one in which a l l  the  boys saw the  same c a t ,  and

Mary a lso  saw th a t  same c a t .

Binding theory determines when two d e f i n i t e  NPs must be coindexed 

or may not be coindexed, and some add i t io n a l  r e s t r i c t i o n s  determine when 

two noncoindexed NPs may c o re fe r  ( f o r  d iscuss ion  see sec t ion  1.4 below). 

Binding theory a lso  a p p l ie s  to in d e f in i t e  NPs (so in "Someone saw 

himself" ,  soaeone and him self must be coindexed, and in "Someone saw 

him" or  "He saw someone", the pronoun and soaeone may not be coindexed),  

but the  a d d i t io n a l  r e s t r i c t i o n s  are  d i f f e r e n t  fo r  i n d e f in i t e  NPs. For 

example, i t  is not p a r t  of the meaning of (4a) t h a t  John pra ised  himself  

( i . e . ,  John and soaeone are  not coindexed);  however, th a t  i n t e r p r e t a t i o n  

is not ru led  out .  S im i la r ly ,  i f  John is a s tuden t ,  then (4b) is not 

incompatible with John having pra ised  himself .  (4b) does not requ i re  

such an i n t e r p r e t a t i o n ,  but such an i n t e r p r e t a t i o n  is permit ted .
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However, (4c) ,  with the  d e f i n i t e  pronoun him, is ru led  out by P r in c ip le  

B of the binding theory ,  and unless spec ia l  c ircumstances a re  invoked, 

coreference  of John and him is not p e rm i t te d .4

(4) a. John pra ised  someone.
b. John pra ised  a s tuden t .
c. John pra ised  him.

For a sentence such as (5a) ,  various i n t e r p r e t a t i o n s  a re  po ss ib le .

(5) a. John pra ised  someone and B i l l  d id  too.
b. John pra ised  him and B i l l  did  too.

(5a) does not exclude the p o s s i b i l i t y  t h a t  John pra ised  himself  and B i l l  

p ra ised  himself ,  or th a t  John pra ised  B i l l  and B i l l  p ra ised  himself ,  or

th a t  John pra ised  himself  and B i l l  p ra ised  John, or t h a t  both of them

praised  some p a r t i c u l a r  t h i r d  person, or t h a t  John praised  one person 

(not himself  or B i l l )  and B i l l  p ra ised  another  person (not himself  or 

John) , e tc .  Use of the i n d e f in i t e  leaves open severa l  p o s s i b i l i t i e s  of 

in t e r p r e t a t i o n .  In c o n t r a s t ,  for  (5b) ,  the d e f i n i t e  pronoun him cannot 

r e f e r  to John, and John and B i l l  must have pra ised  the  same person .1 

However we account fo r  the way in which the  i n t e r p r e t a t i o n  of

in d e f in i t e s  is der ived ,  i t  is d i f f e r e n t  from the way in which the

in te r p r e t a t i o n  of d e f i n i t e s  is derived.  One important d i f fe ren c e  is 

t h a t  i n d e f in i t e s  (but not d e f i n i t e s )  can be taken as varying in 

re fe rence  when they are  not bound v a r i a b le s .

Learning the  d i s t i n c t i o n  between d e f i n i t e  and i n d e f i n i t e  pronouns 

in English may be complicated by the  f a c t  t h a t  d e f i n i t e  pronouns l ike

4For some d iscuss ion  of what such spec ia l  circumstances could be, see 
Evans (1980).

*For f u r th e r  d iscuss ion  of VP e l l i p s i s ,  see sec t io n  1.3 below. There 
we w i l l  see t h a t  some ch i ld ren  allow i n t e r p r e t a t i o n s  fo r  sentences l ike  
(5b) which are  not allowed by the adu l t  grammar.
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him and In d e f in i te  pronouns l ike  one or soaeone can e i t h e r  be "intended" 

to  r e f e r  to  a p a r t i c u l a r  ind iv idua l ,  or  not . How do ch i ld ren  so r t  out 

a l l  these  su b t le  d i s t i n c t i o n s  of meaning?

Here I w i l l  propose th a t  several  well-known phenomena (and some 

i n te r e s t i n g  new ones) in the grammars of ch i ld ren  learn ing  English can 

be explained in terms of a d i f f i c u l t y  in determining under what 

circumstances various NPs in English can be o r  must be in d e f in i t e .  To 

be s p e c i f i c ,  I w i l l  suggest t h a t  c h i l d r e n ' s  apparent v io la t io n s  of 

P r in c ip le  B of the  binding theory ,  some i n te r p r e t a t i o n s  of pronouns in 

VP e l l i p s i s  con tex ts ,  and an unbound d i s t r i b u t i v e  i n t e r p r e t a t i o n  of the 

t h i r d  person s in g u la r  d e f i n i t e  pronoun can a l l  be a t t r i b u t e d  to a 

m is c l a s s i f i c a t i o n  of English pronouns as [ - d e f i n i t e ] .*

Discussion of the  i n t e r p r e t a t i o n  of d e f i n i t e  and in d e f in i t e  NPs 

w i l l  r eq u i re  the notion of sy n ta c t ic  id e n t i ty .  In order  to  apply the  

binding theory or  the  ru le s  governing co re fe rence ,  we need to  know under 

what condi t ions  sy n ta c t ic  express ions  a re  the  same or d i f f e r e n t .

Binding theory requ i re s  some notion of indexical  i d e n t i ty ,  while 

exp lanat ions  of VP e l l i p s i s  r e ly  on notions such as i d e n t i ty  of 

p red ica t ion  ( e . g . ,  Sag, 1976 and Williams, 1977) or i d e n t i ty  of 

indexical  dependency (Fiengo & Hay, 1994).

Research has begun to d i s t in g u i s h  between the  symmetrical notion 

of id en tity  and the asymmetrical notion of dependence in syntax (Evans,

*This does not n e c e s sa r i ly  e n t a i l  t h a t  these  pronouns a re  not a lso  
accepted as [ + d e f i n i t e ] ; ch i ld ren  who make these  e r r o r s  could be t r e a t i n g  
pronouns l ike  the  a r t i c l e l e s s  NPs in Lat in  (see  Heim, 1982), i . e .  t r e a t i n g  
them as ambiguous between d e f i n i t e  and i n d e f i n i t e  NPs. A l t e r n a t iv e ly ,  we 
could argue th a t  ch i ld ren  are  not making a d i s t i n c t i o n  between d e f i n i t e  
and in d e f in i t e  NPs.



5

1980; Higginbotham, 1983, 1985; M onta lbe t t i ,  1984; Monta lbett i  & Wexler, 

1985; fo r  two rec en t ,  but very d i f f e r e n t ,  d i s c u ss io n s ,  see Fiengo & May, 

1994 and Williams, 1994). Some resea rche rs  have begun to in v es t ig a te  

t h i s  d i s t i n c t i o n  between id e n t i ty  and dependence in ch i ld  grammar 

(notably  Thornton & Wexler, 1993). In t h i s  d i s s e r t a t i o n  I w i l l  extend 

t h i s  in v e s t ig a t io n  of the  s t a tu s  of sy n ta c t ic  id e n t i ty  in ch i ld  grammar, 

and t r y  to expla in  c h i l d r e n ' s  non-adult  i n t e r p r e t a t i o n s  of sentences as 

the r e s u l t  of m i s c l a s s i f i c a t i o n  of NPs in terms of d e f i n i t e n e s s .  This 

w i l l  r equ i re  extended d iscuss ion  of the  d i s t i n c t i o n  between binding and 

core ference .  In a d d i t io n ,  I w i l l  include d iscuss io n  of pronominal 

number, which in t e r a c t s  in i n te r e s t i n g  ways with i d e n t i ty  and 

def i n i t e n e s s .

In t h i s  chapter  I w i l l  begin with d iscuss ion  of d e f in i t e n e s s  in 

sec t ion  1 . 1 , and d iscuss ion  of d e f in i t e n e s s  in ch i ld  grammar in sec t ion  

1 .2 .  Then I w i l l  turn  to  d iscuss ion  of some d i f f e r e n t  types of 

sy n ta c t ic  i d e n t i ty  and dependence, and what i s  known about t h e i r  ro le  in 

ch i ld  grammar. I w i l l  begin in sec t io n  1.3 with a d iscuss ion  of VP 

e l l i p s i s ,  based pr im ar i ly  on the work of Thornton & Wexler (1993). In 

sec t ion  1.4 I w i l l  tu rn  to  the  binding p r in c ip le s  and the  d i s t i n c t i o n  

between binding and coreference .  F in a l ly ,  in sec t ion  1.5 I wil l  

descr ibe  the conten ts  of subsequent chap ters .

1.1 D efin iten ess

In her seminal work on d e f i n i t e  and in d e f in i t e  NPs, Heim (1982) 

c r o s s c l a s s i f i e s  NPs as in (6 ) :



(6) Quantifying
no: j yes:

a ca t

D ef in i te
the  c a t  
i t

every ca t  
no cat

In t h i s  c r o s s c l a s s i f i c a t i o n ,  in d e f in i t e  NPs l ike  a c a t  and d e f i n i t e  

pronouns l ik e  i t  a re  both d i s t in g u ish ed  from q u a n t i f i e r s  by the fac t  

th a t  they a re  not quan t i fy ing ;  ins tead ,  in Heim's system, i n d e f in i t e  and 

d e f i n i t e  NPs are  t r a n s l a t e d  as v a r i a b le s .  NPs l ike  a c a t  and d e f i n i t e  

pronouns such as i t  a re  d is t in g u ish ed  from each o ther  in terms of 

def i n i t e n e s s .

Heim begins by d i s t in g u i s h in g  between d e f i n i t e s  and in d e f in i t e s  on 

the  ba s i s  of th ree  p r o p e r t i e s .  Heim d escr ibes  these  th ree  p ro p e r t i e s  as 

follows: ( i )  d e f i n i t e s  do not undergo the cons t rua l  ru l e  of Operator 

Indexing';  ( i i )  d e f i n i t e s  a re  not sub jec t  to  the Novelty Condition*; and 

( i i i )  d e f i n i t e s  presuppose t h e i r  d e s c r ip t iv e  content  ( i f  any).  

I n d e f in i te s  are c h a rac te r ized  by the  opposi te  property  in each of  these  

cases .

Heim f u r th e r  suggests t h a t  th e re  may be some NPs which are  

ambiguous between d e f i n i t e s  and i n d e f in i t e s :

In languages o the r  than English , say Lat in ,  we seem to

'Se lec t ion  indices a re  numerical sub sc r ip t s  which appear on 
q u a n t i f i e r s ;  a q u a n t i f i e r  binds a l l  and only those v a r iab le s  whose 
r e f e r e n t i a l  indices match one of the q u a n t i f i e r ' s  s e l e c t io n  indices .  
Operator Indexing is an o b l ig a to ry  ru le  of cons t rua l  which requ i re s  the  
r e f e r e n t i a l  index of an i n d e f in i t e  NP to  be copied as a s e l e c t io n  index 
onto the  lowest c-commanding q u a n t i f i e r  (Heim, 1982, p p .145-146).

'The Novelty Condition requ i re s  t h a t  an i n d e f i n i t e  carry  a "new" 
r e f e r e n t i a l  index, one t h a t  has not yet  been used as the r e f e r e n t i a l  index 
of any o ther  NP e a r l i e r  in the  same t e x t  (Heim, 1982, p . 151).
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have a t h i r d  option:  a r t i c l e l e s s  NPs th a t  may funct ion  
as e i t h e r  d e f i n i t e  or i n d e f i n i t e .  I f  we include t h i s  
t h i r d  op t ion ,  we are  s t i l l  f a r  from the f u l l  range of 
conceivable  p o s s i b i l i t i e s .  So suppose we were to  
hypothesize t h a t  every (non-quant i fy ing)  NP th a t  
e x i s t s  in a na tura l  language f a l l s  into  one of these  
th ree  groups:

(a) d e f i n i t e s  * those t h a t  e x h ib i t  ( i ) ,  ( i i ) ,  and 
( i i i ) ;

(b) i n d e f in i t e s  = those t h a t  e x h ib i t  the  opposi tes  of 
( i ) through ( i i i ) ;

(c) "ambiguous" * those  which have d e f i n i t e  as well as 
i n d e f in i t e  occurrences ,  i . e .  occurrences th a t  have

a l l  of ( i )  through ( i i i )  and occurrences with a l l  
of these  th ree  opposi te  p r o p e r t i e s .

This would be a hypothesis  about a subs tan t ive  language 
un iv e r sa l ,  (Heim, 1982, p p .267-268).

A f te r  in troducing F i le  Change Semantics, Heim u n i f i e s  these  th ree

p ro p e r t i e s  of d e f i n i t e s  with the  Extended-Novelty-Familiar i ty-Condit ion,

given in (7 ) ,  which is a condit ion  on the f e l i c i t y  of an u t te ran c e  in a

given context  or  F i l e .

(7) Extended-Novelty-Fami1ia r i ty -C o n d i t io n

For B to  be f e l i c i t o u s  w . r . t .  F i t  is requ ired  fo r  every NP, 
in is  t h a t :

( i )  i f  NP, is [ - d e f i n i t e ] ,  then i Dorn (F);

( i i )  i f  NP, is [ + d e f in i t e ] ,  then
(a) i t -  Dom (F),  and
(b) if  NP, is a formula, F e n t a i l s  NP,.

(Heim, 1982, pp .369-370)

This req u i re s  t h a t  a d e f i n i t e  NP must be a s so c ia ted  with an a lready

e s ta b l i s h e d ,  " fam i l ia r"  card in the F i l e  ( i . e . ,  i fc Dom (F ) ) ,  and th a t

the d e s c r ip t iv e  content  of the d e f i n i t e  a l s o  be " fam i l ia r"  ( i . e . ,  i f  NP,

is a formula, F e n t a i l s  NP,). An i n d e f i n i t e ,  on the o ther  hand, must be

"new" ( i . e . ,  1 ?  Dom (F)) .

Roberts (1986) paraphrases t h i s  c l e a r l y :

This condit ion places two d i f f e r e n t  requirements on 
the f e l i c i t o u s  use of a d e f i n i t e  NP. The f i r s t  is
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t h a t  a d e f i n i t e  NP must be anaphoric;  t h a t  i s ,  in 
terms of F i le s  or DRs [Discourse R epresen ta t ions] ,  i t  
is only f e l i c i t o u s  in a d iscourse  when i t  corresponds 
to  a d iscourse  r e f e r e n t  t h a t  has a lready  been 
introduced.  The second cond i t ion  is  t h a t  the  context  
in which i t  is u t t e r e d  a l ready  presupposes i t s  
d e s c r ip t iv e  con ten t ,  i f  i t  has any. (Roberts , 1986, 
p p .332-333).

Roberts f u r th e r  argues th a t  English t h i r d  person pronouns have no 

inherent content  (and thus presuppose no d e s c r ip t iv e  co n te n t ) :  "any 

f e a t u r e s ,  including number and gender, serve only to guide the  hearer  in 

determining an app ropr ia te  antecedent" (Roberts ,  1986, p . 332).

Another important notion r e l a t e d  to d e f in i t e n e s s  and 

in d e f in i t e n e s s  wil l  be of concern to us here .  For Russell  (1905), the 

notion of uniqueness d i s t in g u is h e s  between d e f i n i t e s  and in d e f in i t e s .  

Russell  argues t h a t  d e f i n i t e  NPs ( e . g . ,  the king o f France) ca r ry  a 

uniqueness implica t ion  (so th e re  is only one king of France).* For 

p l u r a l s ,  uniqueness can be equated with maximality. For example, if  we 

say the flow ers, we are  r e f e r r in g  to a l l  of the f lowers in some 

pragmatica l ly  sp e c i f ied  domain.10 D e f in i te s  must be unique (un less  they 

are  bound v a r iab le s  pronouns, in which case they must be unique-per- 

r e f e r e n t  in some domain). I f  ch i ld ren  have not f u l l y  determined which 

express ions  are  d e f i n i t e  and which express ions  a re  i n d e f in i t e ,  i t  would

*Chierchia & McConnel1-Ginet (1990, p . 112), give ( i i )  as the  
Russe l l ian  rendering of ( i ) .

( i )  The present  queen of England is t a l l .
( i i )  3  x [PQE (x) * V y [PQE (y) <-> y = x] A t a l l  (x)]

The point  to  no t ice  is the  un iversa l  q u a n t i f i e r .  This r eq u i re s  t h a t  i f  
anyone is the  p resen t  queen of England, then every queen of England is 
id en t ica l  with her;  th e re  c a n ' t  be two presen t  queens of England.

10For d iscuss ion  of uniqueness and maximality, see Kadmon (1987).
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be expected t h a t  d e f i n i t e s  may sometimes be taken as varying in 

re fe rence  (even when they a re  not bound v a r ia b le  pronouns) and 

in d e f in i t e s  may be requ ired  to be unique. An example of the  f i r s t  case 

( d e f i n i t e s  in te rp re ted  as varying in re fe rence)  w i l l  be the cases of 

what I w i l l  c a l l  the  unbound d i s t r i b u t i v e  him, d iscussed  in Chapter 5.

As I w i l l  d iscuss  f u r th e r  in Chapter 3, the  phenomenon of q u a n t i f i e r  

spreading appears to  be an example of the  second ( i n d e f i n i t e s  with a 

uniqueness requirement) .

1.2 C h i ld re n ' s  Understanding of  D ef in i teness

Studies  of c h i l d r e n ' s  a c q u i s i t io n  of the  d e f i n i t e / i n d e f i n i t e  

d i s t i n c t i o n ,  beginning with Brown (1973) and Maratsos (1974, 1976), have 

focused p r im ar i ly  on a r t i c l e s  in English and c h i l d r e n ' s  a b i l i t y  to  keep 

t rack  of a l i s t e n e r ' s  r e f e r e n t i a l  knowledge. For example, Maratsos 

(1974, 1976) and Warden (1976) found t h a t  i n i t i a l l y  c h i l d r e n ' s  

express ions  are  predominantly d e f i n i t e ;  the  d i f f i c u l t y  fo r  ch i ld ren  

seems to  be in s imultaneously  e s t a b l i s h in g  s p e c i f i c  re fe rence  and taking 

the point  of view of the l i s t e n e r  into  account."

There have been a few s tud ies  t e s t i n g  d e f in i t e n e s s  with pronouns. 

Chipman & de Dardel (1974) and Tanz (1977) t e s t e d  c h i l d r e n ' s  

i n t e r p r e t a t i o n s  of i t  and soae.

Chipman & de Dardel (1974) t e s t e d  fo r ty - two English-speaking

"Emslie & Stevenson (1981), however, argue t h a t  ch i ld ren  do not have 
such d i f f i c u l t i e s ,  and th a t  previous f ind ings  r e s u l t e d  from problems with 
the tasks  used.
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c h i ld ren  between the ages of 3;3 and 7 ; 0 . ” Chipman and de D arde l 's  

experimental m a te r ia l s  included a lump of c lay ,  a box conta in ing  f ive  

marbles, a box conta in ing  twenty marbles ,  an empty box, and a t r ay  

conta in ing  a bar of chocolate  and various b i t s  of chocolate .  Children 

were t e s t e d  with a comprehension ta sk ,  a product ion t a s k ,  and a 

r e p e t i t i o n  t a s k . 1’

In the comprehension t a s k ,  ch i ld ren  were given the i n s t ru c t io n s  in

(8):
(8) a. There is c lay the re .  Give i t  to  me.

b. There is  a box with f iv e  marbles. Give i t  to  me.
c. There a re  twenty marbles in the  box. Give i t  to  me.
d. There is  chocolate  th e re .  Give i t  to  me.

Children were considered c o r r e c t  with (a)  i f  they gave the  whole lump of

c lay .  The c o r r e c t  response for  (b) and fo r  (c)  was to  give the box plus 

the  marbles. F in a l ly ,  the co r re c t  answer fo r  (d) was to give a l l  of the  

chocola te .  C h i ld re n 's  c o r r e c t  responses a re  shown in (9) .

(9) Correct  Responses on Chipman & de D arde l ' s  Comprehension Task

age 3 y r s .  4 y r s .  5 y r s .  6 y rs .
m a te r ia ls

c lay  3 30% 9 75% 5 50% 9 90%
box of 5 marbles 1 10% 6 50% 5 50% 9 90%
box of 20 marbles 0 5 40% 4 40% 5 50%
chocolate  0 0 1 10% 1 10%

Chipman and de Dardel found a h ierarchy of success fo r  these  items. At

a l l  ages,  the  c o l l e c t i v e  noun item ( the  c lay )  was the  e a s i e s t ,  followed

’’There were four  age groups: ten ch i ld ren  age 3;3 to 3; 11 (mean age 
3 ;7 ) ;  twelve ch i ld ren  age 4;1 to  4;11 (mean age 4 ;6 ) ;  ten ch i ld ren  age 5;2 
to  5;7 (mean age 5 ;5 ) ;  and ten ch i ld ren  age 6;6 to  7;0 (mean age 6 ;9) .

’̂ h e  r e p e t i t i o n  task  involved only 6 -y ea r -o ld  su b je c t s .  These 
sub jec ts  were asked to  repea t  the  exper im enter 's  in s t r u c t io n  sentence 
a f t e r  they had c a r r i e d  out t h e i r  ac t ion  in the comprehension task .  I w i l l  
not d iscuss  the  r e p e t i t i o n  task f u r th e r  here .
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by the two count noun items ( th e  boxes of marbles)(with  the small 

c o l l e c t io n  of marbles e a s i e r  than the  large one), and f i n a l l y  the  

c o l l e c t i v e  or  count noun item (choco la te ) .

For the c lay  item, the usual e r r o r  cons is ted  of the ch i ld ren  

giving a piece  of the  c lay  which they broke o f f .  For the  box of f iv e  

marbles, the  youngest ch i ld ren  gave one marble, the  4- and 5 -year-o lds  

gave severa l  but  not a l l  the  marbles, and the o ld es t  ch i ld ren  gave a l l  

the marbles but not the box. For the  box of twenty marbles, very few 

c h i ld ren  gave one marble only. Most ch i ld ren  gave severa l  but  not a l l  

the  marbles; the  o ld es t  ch i ld ren  gave a l l  the  marbles , but not the  box. 

For the  chocolcte  item, the youngest ch i ld ren  gave one small piece of 

chocola te ,  while the 4- and 5-year-o lds  gave more than one piece of

chocola te .  Only two sub jec ts  (out of fo r ty - two)  ever gave a l l  the

chocola te .

For the production ta sk ,  the ch i ld ren  were asked to descr ibe  

a c t io ns  c a r r i e d  out  by two experimenters . These a c t io n s  again involved 

the  c la y ,  the  marbles, and the  chocolate .  For example, for  the c lay ,  

one experimenter gave the  o ther  experimenter a small piece of c lay ,  a 

l a rg e r  p iece  of c lay ,  or a l l  of the  c lay .

Chipman and de Dardel found th a t  no 3-year-o ld  ch i ld  ever 

spontaneously produced i t  in the  production task .  Chipman and de Dardel 

note severa l  d i f f e r e n t  c o r r e c t  product ions,  but a l so  note several  

grammatical e r r o r s .  For the c lay  item, many ch i ld ren  gave the

express ion one, even for  the  whole c lay  item. A " s t r i k in g  and frequent"

r e s u l t  was the  response "took some marbles and gave i t  to  her";  t h i s  

type of e r r o r  was produced by 5- and 6 -yea r -o lds .
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Chipman and de Dardel conclude t h a t  the re  a re  th ree  stages in the  

a c q u i s i t io n  of i t .  F i r s t ,  around age 3 to  4, i t  seems to  mean "a piece" 

or "one p iece" ,  and is c o r r e c t l y  used to  r e f e r  to  one separa te  ob jec t  

indicated by a count noun. However, " i f  only a continuous q u a n t i ty  is 

p re sen t ,  the  idea of ' i t '  being one p iece  is so s t rong t h a t  the  c h i ld  

breaks o f f  a piece" (Chipman & de Dardel , 1974, pp .97-98).

At the  second s tage ,  i t  is no longer used to  r e f e r  to one p iece ,  

but is s t i l l  not used to r e f e r  to the  whole ( e . g . ,  the e n t i r e  lump of 

c lay or the  box of marbles) . Ins tead ,  i t  is extended to  a b igger  

q u a n t i ty  than ju s t  one piece ( e . g . ,  a b igger  p iece  of c la y ,  or more than 

one m arb le ) .

F in a l ly ,  around age 6, ch i ld ren  begin to  have a f u l ly  a d u l t - l i k e  

understanding of i t .

Chipman and de Dardel note th a t

The behavior of breaking o f f  a small piece of 
c lay  to  ac t  out the in s t r u c t io n  There i s  c lay  
t h e r e ,  give i t  t o  we and th a t  of g iv ing  only one 
marble fo r  the  marble i n s t ru c t io n s  (both 
apparent ly  resp ec t in g  the  f e a tu re  " s ingu lar"  but 
not the  f e a tu re  " t o t a l i t y " )  seems very pecu l ia r  
indeed. S im i la r ly ,  the  t r a n s i t i o n  in response 
type from giv ing  one element to  severa l  elements 
but not a l l  ( r e sp ec t in g  n e i th e r  s i n g u l a r i t y  nor 
t o t a l i t y )  is a lso  mysterious.

(Chipman & de Dardel , 1974, p . 98)

Tanz (1977) po in ts  out ,  however, t h a t  Chipman and de D arde l ' s  r e s u l t s  

are less  mysterious than they a t  f i r s t  appear. Tanz suggests t h a t  the 

youngest ch i ld ren  in Chipman and de D a rd e l ' s  study responded "as i f  the 

pronoun in the  in s t ru c t io n s  were the i n d e f in i t e  pronoun some r a t h e r  than 

the  d e f i n i t e  pronoun i t "  (Tanz, 1977, p . 227).

Tanz (1977) attempted to r e p l i c a t e  and extend the  r e s u l t s  of
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Chipman & de Dardel (1974) by t e s t i n g  ch i ld ren  on d e f i n i t e  NPs, d e f i n i t e  

pronouns, and the  i n d e f i n i t e  pronoun some. Tanz t e s t e d  s ix ty -one  

c h i ld ren  between the  ages of 3;1 and 5;2.  For the  r e p l i c a t i o n  p a r t  of 

her s tudy,  Tanz 's experimental procedure and m a te r ia l s  were e s s e n t i a l l y  

the  same as those  fo r  the  Chipman and de Dardel comprehension task .  

However, sub jec ts  were placed in one of th ree  cond i t ions :  the IT 

cond i t ion ,  the  THE cond i t ion ,  and the  SOME cond i t ion .  The form of 

in s t ru c t io n s  fo r  each condit ion  is given in (10)a ,  b, and c, 

r e s p e c t iv e ly .

(10) a. There is playdough on the t a b l e .  Give i t  to  me.
b. There is playdough on the t a b l e .  Give me the

playdough.
c. There is playdough on the t a b l e .  Give me some.

In add i t ion  to m a te r ia l s  l ik e  those in the  Chipman and de Dardel study, 

Tanz's  study a lso  included a " p l u r a l / s in g u la r "  p a r t  and a "p lu ra l"  p a r t .  

In the  " p lu r a l / s i n g u la r "  p a r t ,  th e re  were th ree  items. One item 

cons is ted  of a se t  of four  d o l l s  rep re sen t ing  a family plus a d i f f e r e n t  

type of d o l l .  I n s t r u c t io n s  were, "There is a family on the  t a b l e .  Give 

i t  to me" or "Give me the  f a m i ly " .1* A second item cons is ted  of four 

pieces of f u r n i tu r e ;  in s t ru c t io n s  fo r  each of the  th ree  condit ions  were, 

"There is f u r n i tu r e  on the t a b l e .  Give i t  to  me", e t c .  The t h i r d  item 

cons is ted  of four pieces of paper plus four p ieces  of s t r i n g ;  

i n s t r u c t io n s  fo r  each of the  th ree  condit ions  were, "There is paper and 

s t r i n g  on the t a b l e .  Give i t  to  me", e tc .

There were a lso  th re e  items in the " p lu ra l"  p a r t .  Here, however, 

ins tead  of using the pronoun f t  f o r  the  IT cond i t ion ,  the  pronoun them

“The SOME condit ion  was excluded fo r  t h i s  item since i t  would be 
inappropr ia te  to  say, "There is  a family. Give me some."
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was used. The f i r s t  item cons is ted  of four p l a s t i c  f lowers ;  the 

i n s t ru c t io n s  were, "There are  f lowers on the  t a b l e .  Give them to me", 

e t c .  The in s t ru c t io n s  were s im i la r  fo r  the second p lu ra l  item, which 

cons is ted  of four toy animals,  and the  t h i r d  p lu ra l  item, which 

cons is ted  of four green blocks.

Tanz did not r e p l i c a t e  Chipman and de D arde l 's  r e s u l t s .  When the 

ch i ld ren  in the IT condit ion  were t o ld ,  "There is playdough on the 

t a b l e .  Give i t  to  me", a l l  twenty-one sub jec ts  handed over the whole 

chunk of playdough, not j u s t  a piece of i t .  For the items with cups and 

marbles, a l l  of the  su b jec ts  gave the cup and a l l  i t s  con ten ts .  For the 

chocolate  item, 18 out of 21 sub jec ts  gave a l l  of the  choco la te ,  while 

the o ther  th ree  sub jec ts  gave one piece only. Tanz has no explanat ion 

fo r  the  d i f f e r e n c e s  between her r e s u l t s  and those of Chipman and de 

D ard e l .1'

Tanz compared the two d e f i n i t e  condit ions  in her study,  the  IT 

condit ion  and the  THE cond i t ion ,  with the  i n d e f i n i t e  SOME cond i t ion .

For the  d e f i n i t e  cond i t ions ,  the  c o r re c t  response was to  give a l l  of the 

item ( e . g . ,  a l l  of the  playdough or a l l  of the  marbles) ,  while for  the 

in d e f in i t e  condit ion  the  c o r re c t  response was to give less  than a l l  of 

the item. Across age groups and c a tego r ie s  of m a te r i a l s ,  ch i ld ren  gave 

a l l  of the  item s i g n i f i c a n t l y  more of ten  in the  d e f i n i t e  condit ions  than 

in the  i n d e f in i t e  c o n d i t i o n . ’* Comparing the  ca teg o r ie s  of items, Tanz

“Tanz does note t h a t ,  "One conspicuous d i f f e r e n c e  between the  two 
experiments is t h a t  the  Chipman & de Dardel study was conducted with 
English-speaking su b jec ts  in Geneva" (Tanz, 1977, p . 230). However, Tanz 
does not d iscuss  f u r th e r  how t h i s  would account fo r  the  d i f f e r e n t  r e s u l t s .

"F (2 ,49)  =59, p<.0001.



found the percentage of responses in which a l l  of the  item was given was 

h ighes t  in the  r e p l i c a t io n  pa r t  of the  experiment, somewhat lower in the  

' 'p lu ra l"  p a r t ,  and lowest in the  " p lu r a l / s i n g u la r "  p a r t . 1'

Tanz a lso  compared the IT condit ion  with the THE cond i t ion .  She 

found t h a t  the  f u l l  NP c a r r i e s  an implication of " a l l "  a l i t t l e  more 

c l e a r l y  than the pronoun in the "p lu ra l"  ca tegory18 (but  not 

s i g n i f i c a n t l y  in e i t h e r  the  r e p l i c a t io n  or the  " s in g u la r /p lu ra l "  

ca tegory) .  This means, fo r  example, t h a t  the  f lowers was in te rp re te d  as 

" a l l  the flowers" more o f ten  than them was. This r e s u l t  was linked to  

age; "The youngest ch i ld ren  responded to  the  d e f i n i t e  pronoun them as 

they do to the  i n d e f in i t e  pronoun some. The o ld es t  ch i ld ren  t r e a t  i t  as 

they do a d e f i n i t e  noun phrase" (Tanz, 1977, p . 232),

These s tud ies  suggest th a t  a t  l e a s t  some ch i ld ren  between the ages 

of 3 and 6 may have d i f f i c u l t i e s  with the d e f in i te n e s s  of pronouns.

1.3 Syn tac t ic  I d e n t i ty  and Dependence in VP E l l i p s i s

The VP e l l i p s i s  s t r u c tu r e s  which we a re  concerned with here are  

coordina te  s t r u c tu r e s  in which the  VP of the  second conjunct  is e l id e d ,  

and replaced ( in  English)  with did  too or  s im i la r  express ions .  The two 

conjuncts  of such sentences are  r ec o n s t ruc t io ns  of each o th e r ,  in the 

sense of Fiengo & Nay (1994), i . e .  the re  must be both lex ica l  i d e n t i ty  

and s t r u c t u r a l  i d e n t i ty  of the  two conjunc ts .  These types of s t r u c tu r e s  

are  s t ra ig h t fo rw ard  when they d o n ' t  con ta in  pronouns ( e . g . ,  "Max l e f t ,  

and Oscar did to o " ) ,  but become more complex when the  e l id ed  m ate r ia l

"F (2 ,98)  =30, pc .0001.

" t  = 2.48, df=39, p<.01.
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includes pronouns. For example, Thornton & Wexler (1993) d iscuss  the 

example in (11).

(11) John cleaned h is  car  and B i l l  did too.
John cleaned h is  car  and B i l l  <cleaned his car> t o o . 1’

The complexity a r i s e s  when we t r y  to i n t e r p r e t  the pronoun in the  e l ided  

VP. There a re  two d i f f e r e n t  types of i n t e r p r e t a t i o n s ,  t r a d i t i o n a l l y  

c a l le d  the  " s t r i c t  iden t i ty "  i n t e r p r e t a t i o n  and the "sloppy iden t i ty "  

i n t e r p r e t a t i o n .  On the s t r i c t  id e n t i ty  i n t e r p r e t a t i o n ,  the  pronoun is 

used independently ( i . e . ,  the  pronoun is independent of o ther  

occurrences with the same index; the re fe rence  of the  pronoun is

e s ta b l i s h e d  with respec t  to  a r e f e r e n t ,  e i t h e r  through the  d iscourse  or

d e i c t i c a l l y ) .  Thornton and Wexler point  out th a t  the re  are  two poss ib le  

s t r i c t  i n t e r p r e t a t i o n s  fo r  (11),  what they c a l l  the  " ins ide  r e f e re n t  

s t r i c t  i n t e r p r e t a t i o n "  and the  "outs ide  r e f e r e n t  s t r i c t  i n t e r p r e t a t i o n " .  

These a re  i l l u s t r a t e d  by (12a) and (12b), r e s p e c t iv e ly .

(12) a.  John, c leaned his, c a r  and B i l l j  ccleaned his , car>
too.

b. John, cleaned h i sk car  and B i l l j  <cleaned his* car> 
too.

(12a) is the  i n te r p r e t a t i o n  in which John cleaned John 's  car  and B i l l  

a lso  cleaned John 's  car .  (12b) is the i n t e r p r e t a t i o n  in which John 

cleaned the  car  belonging to a t h i r d  person (say Fred), and B i l l  a lso  

cleaned the  car  belonging to t h a t  t h i r d  person (Fred) .

The sloppy id e n t i ty  i n t e r p r e t a t i o n  is i l l u s t r a t e d  by (13).

(13) John, cleaned his, car  and B i l l j  <cleaned hiSj car> too.

(13) is the  i n te r p r e t a t i o n  in which John cleaned John 's  c a r  and B i l l

"Angle brackets  are  used to ind ica te  the e l ided  VP.
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cleaned B i l l ' s  car .

As Thornton and Wexler note, the  s t r i c t  and the  sloppy 

i n t e r p r e t a t i o n s  are  the  only p o ss ib le  i n t e r p r e t a t i o n s  fo r  VP e l l i p s i s ;  

i t  is not leg i t im a te  to randomly index the ( e x p l i c i t  and im p l ic i t )  

pronouns in the  two conjuncts  (Sag, 1976; Fiengo & May, 1994). For 

instance,  the r e p re se n ta t io n  in (14) is not a poss ib le  grammatical 

r e p re s e n ta t io n ;  the sentence cannot mean t h a t  John cleaned the  car  

belonging a t h i r d  person (say Fred), and B i l l  cleaned the  car  belonging 

to  a four th  person (say Al).

(14) John, cleaned his, car  and B i l l j  ccleaned his , car> too. 

This is a bas ic  requirement for  VP e l l i p s i s  with d e f i n i t e  pronouns. 

Children must somehow come to know t h a t  indexical  i d e n t i ty  is requ ired  

fo r  VP e l l i p s i s .

According to the theory developed by Fiengo and May, the 

occurrences of pronominal indices a re  of two types:  dependent and 

independent. A dependent (be ta )  occurrence of an index requ ire s  a 

coindexed (alpha) occurrence in the same phrase marker. Each dependent 

occurrence is replaced by an independent occurrence of the  same index 

( a l l  of the  beta  occurrences a re  "discharged" by being replaced with 

alpha occurrences ,  fo r  which a value can be ass igned) .  Only alpha 

occurrences a re  provided with values.  The dependency descr ibed  is f u l ly  

sy n ta c t i c ;  th e re  is no semantic notion of r e f e r e n t i a l  dependency 

involved here (see  Fiengo & May, 1994, p . 72).

The two conjuncts  of t h i s  kind of VP e l l i p s i s  sentence are  

r ec o n s t ru c t io n s  of each o th e r .  Reconstruction r eq u i re s  th a t  the  

independent/dependent d i s t i n c t i o n  be preserved.  In the  case of s t r i c t
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and sloppy r e p r e s e n ta t io n s ,  s t r u c t u r a l l y  each preserves  the  occurrence 

type {independent or dependent) of the  index of the pronoun in the  f i r s t  

c lause .  In a d d i t io n ,  reco n s t ru c t io n  requ i re s  i d e n t i ty  of indices or 

dependencies ( s y n ta c t ic  p a ra l l e l i s m ) .  So, fo r  the s t r i c t  

i n t e r p r e t a t i o n s  shown in (12) ,  what is recons t ruc ted  in the  e l l i p s i s  

s i t e  is the independent occurrence of the  index on h is  ( e i t h e r  i fo r  the 

ins ide  r e f e r e n t  case ,  or k f o r  the  ou ts ide  r e f e r e n t  ca se ) .  For the  

sloppy i n t e r p r e t a t i o n  (13), what is r econs t ruc ted  is the dependent 

occurrence of the  index on h i s .  The d i f f e re n c e s  between s t r i c t  and 

sloppy re p re s e n ta t io n s  fo r  VP e l l i p s i s  sentences stem from d i f fe ren c e s  

in what counts  as i d e n t i ty  fo r  independent and dependent occurrences of 

indices .  For independent occurrences ,  i d e n t i t y  req u i re s  i d e n t i ty  of the 

index. For dependent occurrences ,  i d e n t i ty  req u i re s  i d e n t i ty  of 

s t r u c tu r a l  d e sc r ip t io n s  ( i - c o p i e s ) ;  in o ther  words, the  id e n t i ty  

r eq u i re s  a c e r t a i n  kind of s t r u c tu r a l  p a ra l l e l i s m .

Thornton and Wexler formulate  these  r e s t r i c t i o n s  on VP e l l i p s i s  in 

terms of an Indexing Rule.

(15) Indexing Rule

I f  an occurrence of an index is independent, an alpha- 
occurrence,  copy the occurrence i t s e l f ;  i f  the 
occurrence is dependent, a be ta -occurrence ,  copy the  
dependency i t s e l f .  (Thornton & Wexler, 1993, p . 17, 
based on Fiengo & May, 1994)”

Thornton & Wexler "modularize" the Indexing Rule, breaking i t  down into

Dependence Matching and Independent Index Copying, which a re  defined in

” In Fiengo & May (1994), r ec o n s t ru c t io n  is a symmetric not ion and 
independent of e l l i p s i s .  In Thornton & Wexler (1993), the  r e l a t e d  notions 
( e . g . ,  "copy") a re  asymmetric. This d i s t i n c t i o n ,  though s i g n i f i c a n t ,  is 
not re lev an t  here .
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(16) to  (18).

(16) a.  I f  the  occurrence of an index is an independent
occurrence,  then the dependence value of the index 
is independent.

b. I f  the  occurrence of an index is a dependent
occurrence,  then the dependence value of the  index 
is dependent.

(17) Dependence Hatching: Copy the  dependence value of the
index.

(18) Independent Index Copying: I f  the  dependence value of
an index is independent, copy the  index. (Thornton & 
Wexler, 1993, p . 19)

Thornton and Wexler maintain t h a t  the  d i s t r i b u t i o n  of s t r i c t  versus

sloppy i n te r p r e t a t i o n s  is p red ic ted  by the p r in c ip le  of Dependence

Matching, while the  im p o ss ib i l i ty  of a completely f r e e  r e f e r e n t  in the

e l ided  conjunct is p red ic ted  by Independent Index Copying. However,

(16) through (18) leave out one pa r t  of the  Indexing Rule. (18)

determines the  r e s u l t  i f  the  dependence value of an index is

independent, but the re  is no d iscuss ion  of what r e p re se n ta t io n  is

derived i f  the  dependence value of an index is dependent, fo r

completeness, Thornton and Wexler would need some kind of a e x p l i c i t

p r in c ip le  of Dependency Copying.

Thornton and Wexler s t a t e  t h a t  "Dependence Matching seems to have

to do with the  p a ra l l e ln e s s  in the  r e l a t i o n s  exh ib i ted  in the  two

con junc ts" '1 (Thornton & Wexler, 1993, p . 19), and th a t  Dependence

' 'Actually ,  as they 'v e  s t a te d  i t ,  Dependence Matching is only about 
whether the  indices of the  conjuncts  are  both dependent or both 
independent. The indexing ru le  is not what determines the  p a ra l le l i s m  
between the  two conjunc ts ;  t h a t  p a ra l l e l i s m  is  a r e s u l t  of more general  
requirements about what can be recons t ruc ted  or  de le ted .  For sloppy 
id e n t i ty  i n t e r p r e t a t i o n s ,  t h i s  p a ra l l e l i s m  is f u r t h e r  cons t ra ined ;  
dependencies must be i -co p ies ,  i . e . ,  they must have the same s t r u c tu r a l  
d e s c r ip t io n s .  See Fiengo & May (1994, p p .95 & 104).
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Matching thus seems to  be a syn ta c t ic  not ion .  On the  o the r  hand, they 

suggest t h a t  Independent Index Copying is a t  l e a s t  p a r t l y  a pragmatic 

notion;  Independent Index Copying "seems to  have to  do with a 

r e s t r i c t i o n  on the r e f e r e n t i a l  capaci ty  of the  pronoun in the second 

conjunct;  i t  must somehow be grounded, and the  re fe rence  of the  pronoun 

in the  f i r s t  conjunct is the obvious way" (Thornton & Wexler, 1993, 

p . 19). I t  is not c l e a r  how t h i s  makes Independent Index Copying 

pragmatic;  the indices are  s y n ta c t ic ,  even though they a re  involved in 

determining the re fe rence  of an NP. Like the  binding theory ,  which 

r e s t r i c t s  the  d i s t r i b u t i o n  of ind ices ,  Independent Index Copying 

r e s t r i c t s  what indices can be recons t ruc ted  in VP e l l i p s i s .  Independent 

Index Copying requ i re s  t h a t  two indices (one in the  antecedent  c lause  

and one in i t s  rec o n s t ru c t io n )  be id e n t i c a l ;  t h i s  seems no more 

pragmatic than the  id e n t i ty  condit ion  on the  reco n s t ru c t io n  of the verb 

in the  e l ided  c lause ,  or P r in c ip le  A of the  binding theory ,  which 

req u i re s  id e n t i ty  of indices under c e r t a in  cond i t ions .

Thornton and Wexler's main focus is on the  a p p l i c a t io n  of the 

binding p r in c ip le s  ( e s p e c ia l ly  P r in c ip le  B) to  the  conjuncts  in VP 

e l l i p s i s  sentences .  I w i l l  d iscuss  t h i s  in d e t a i l  in sec t ion  2 .1 .5 .

For now, I w i l l  focus on the more basic  problem of id e n t i ty  in e l l i p s i s .  

Thornton and Wexler t e s te d  th ree  sentences which were meant to be VP 

e l l i p s i s  c o n t ro l s .  These are  shown in (19) through (21).

(19) The cave man k issed  the dinosaur  and Fozzy Bear did
too.

(20) The Incred ib le  Hulk brushed h is  h a i r  and every t r o l l
did too.

(21) The Indian with a spear captured him and the Indian on
a horse did too.
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Sentence (19) t e s t e d  the  basic  requirement of reco n s t ru c t io n  of the  VP;

the e l id ed  VP fo r  (19) has to  be "kissed the d inosaur" .  All of the

ch i ld ren  in Thornton and Wexler's s tudy” always c o r r e c t l y  accepted 

sentence (19) when Fozzy Bear k issed the d inosaur ,  and always c o r r e c t l y  

re j e c te d  t h i s  sentence when Fozzy Bear k issed  h is  own hand. This

suggests t h a t  the grammar of ch i ld ren  of t h i s  age includes t h i s

requirement for  r eco ns t ruc t io n  (support ing the  idea th a t  t h i s  

requirement for  r eco ns t ruc t io n  may be inna te ) .

Sentence (20) was designed to  t e s t  Dependence Hatching. In the  

s i t u a t i o n  a ssoc ia ted  with (20), the Incred ib le  Hulk brushed Rock S t a r ' s  

h a i r ,  while every t r o l l  brushed h is  own h a i r ,  (20) would then have the  

improper indexing shown in (22).

(22) *The Incred ib le  Hulk, brushed hiSj h a i r  and 

every t ro l l*  <brushed his* hair> too.

While the  index on h i s  in the f i r s t  conjunct is independent, the  index 

on h i s  in the  second conjunct must be dependent” , so t h i s  v io la t e s  

Dependence Matching. Only 3% of Thornton and Wexler's sub jec ts  accepted

(20) in t h i s  s i t u a t i o n ,  which suggests t h a t  Dependence Hatching is a 

p a r t  of c h i l d r e n ' s  grammar a t  t h i s  age (again supporting the  idea th a t  

t h i s  requirement is inna te) .

” Thornton and Wexler t e s te d  nineteen c h i ld re n ,  ages 4;0 to 5; 1 (mean 
age 4;8) using a t r u t h  value judgment ta sk .

”The index on h i s  in the  second conjunct must be dependent i f  i t  is 
given the  d i s t r i b u t i v e  in te r p r e t a t i o n  in which each t r o l l  brushed h is  own 
h a i r .  According to  Fiengo & May (1994, p . 76), "A lex ica l  pronoun can only 
be a bound v a r ia b le  pronoun insofar  as i t  can be r e a l i z e d  as a v a r i a b le ,  
and t h i s  is only poss ib le  i f  the  pronoun bears a be ta -occu rrence ."  
However, under c e r t a in  condit ions  a lpha-occurrences  may be anaphoric to  
q u a n t i f ie d  phrases (see  Fiengo & Hay, 1994, p p .77-78, esp. fn .23  and fn.  
24, fo r  d i s c u s s i o n ) .
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Sentence (21) was designed to t e s t  Independent Index Copying. In 

the s i t u a t i o n  a sso c ia ted  with (21), the  Indian with a spear captured the 

green a l i e n ,  while  the  Indian on a horse captured Oarth Vader. (21) 

would then have the improper indexing in (23) (where each NP has a 

d i f f e r e n t  index).

(23) *The [Indian with a spear] ,  captured him, and the 

[ Indian on a horse ]k ccaptured him,> too.

Here the  index on him in the  f i r s t  c lause  is independent, but t h i s  index 

is not copied to  h i *  in the  second conjunct ,  thus v io la t in g  Independent 

Index Copying. In t h i s  s i t u a t i o n ,  (21) was ( i n c o r r e c t l y )  accepted by 

21% of Thornton and Wexler's su b je c t s .

Thornton and Wexler suggest t h a t  " t h i s  p a t t e rn  of knowledge of 

sy n ta c t ic  p r in c ip le s  [ the  reco n s t ru c t io n  requirement and Dependence 

Matching] but lack of knowledge of (some) pragmatic p r in c ip le s  

[Independent Index Copying] is an instance of a more general  p a t te rn"  

(Thornton & Wexler, 1993, p . 21). However, as d iscussed above. 

Independent Index Copying seems no more pragmatic than Dependence 

Matching or o ther  condit ions  on id e n t i t y  of ind ices .  I t  seems too easy 

to a t t r i b u t e  a l l  of the  d i f f e ren c e s  between adu l t  and ch i ld  behavior to  

pragmat ics .

I f  ch i ld ren  make mistakes in circumstances t h a t  requ i re  

Independent Index Copying, what does t h i s  t e l l  us about the ro le  of 

indexical  i d e n t i ty  in t h e i r  grammars? Independent Index Copying seems 

s t r a ig h t fo rw ard ,  but what knowledge is necessary  fo r  i t s  app l ica t io n ?

I w i l l  r e tu rn  to  d iscuss ion  of VP e l l i p s i s  co n s t ru c t io n s  in 

sec t io n  2.1 below, focusing on the  a p p l i c a t io n  of P r in c ip le  B of the
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binding theory  to  the conjuncts  in VP e l l i p s i s  sentences .  I tu rn  now to  

the  ro le  of sy n ta c t ic  i d e n t i ty  in binding theory.

1.4 Syntactic Identity  and Non-identity in Binding Theory

One module of grammar which req u i re s  some notion of sy n ta c t ic  

i d e n t i ty  is the  binding theory .  A binding theory  is a theory of the  

d i s t r i b u t i o n  of indices in sy n ta c t ic  s t r u c tu r e s  (see Fiengo & May,

1994}. Binding theory reg u la te s  when two express ions  may or may not be 

coindexed.

What do ch i ld ren  need to  know in order  fo r  them to obey the 

binding p r in c ip le s ?  L e t ' s  begin with a simple statement of the binding 

theory .  The binding condit ions  proposed in Chomsky (1981) a re  as 

fo l lo w s ;

{A) An anaphor is bound in i t s  governing category,
(B) A pronominal is f ree  in i t s  governing category.
(C) An R-expression is f r ee .

(Chomsky, 1981, p . 188)

An element a is bound by b i f  and only i f  a and b are  coindexed, b c- 

commands a, and b is in an argument p o s i t io n ;  an element is f r e e  i f  i t  

is not bound (Chomsky, 1981, p p . 184-185). Various d e f i n i t i o n s  of c- 

command and governing category have been proposed. One common 

d e f i n i t i o n  of c-command is the s im p l i f ied  d e f i n i t i o n  of Reinhart :  "Node 

A c(const ituent)-commands node 6 i f f  the branching node most immediately 

dominating A a lso  dominates B" (Reinhar t ,  1983, p . 18; c f .  Sa i to ,  1984). 

Chomsky (1981, p . 188) de f ines  governing category:  "a is the  governing 

category fo r  b i f  and only i f  a is the minimal category conta in ing  b and 

a governor of b, where a * NP or  S".
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1.4 .1  Problems with Princip le  B

Several s tu d ie s  have shown th a t  ch i ld ren  have g r e a t e r  d i f f i c u l t y  

with pronouns than with r e f l e x iv e s ;  they seem to  develop P r in c ip le  A 

before  P r in c ip le  B (although i t  is less  c le a r  when knowledge of 

P r in c ip le  C is demonstrated, r e l a t i v e  to  the  o th e r  two p r i n c i p l e s ) ” .

For English,  the  f ind ing  th a t  P r in c ip le  B is delayed r e l a t i v e  to 

P r in c ip le  A is ro b u s t ,  and has been repor ted  by Jakubowicz (1984),

Wexler & Chien (1985), Chien & Wexler (1987, 1988, 1990), and McDaniel, 

Cairns & Hsu (1990), among severa l  o th e rs .  For d iscu ss ion  and reviews 

of t h i s  l i t e r a t u r e  see Grimshaw & Rosen (1990), McKee (1992), and 

Foster-Cohen (1994). S imilar  r e s u l t s  have been found fo r  severa l  o ther  

languages, including for  Dutch (Deutsch, Koster  & Koster,  1986), 

Ice landic  (Hyams & S ig u r jo n s d o t t i r ,  1990), and Russian (Avrutin &

Wexler, 1992); fo r  d iscuss ion  of the  c r o s s l i n g u i s t i c  da ta ,  see Hyams & 

S ig u r jo n s d o t t i r  (1990) and S ig u r jo n s d o t t i r  & Hyams (1992). The notable  

exception to t h i s  f ind ing  is in languages with pronominal c l i t i c s  (see 

McKee, 1992 for  d iscuss ion  of I t a l i a n ,  and Solan & O r t iz ,  1982 fo r  

d i scuss ion  of Span ish ) .”

“For ea r ly  d iscuss ion  of c h i l d r e n ' s  knowledge of P r in c ip le  C, which 
seemed to show t h a t  mastery of the binding cond i t ions  of R-expressions is 
f a i r l y  l a t e  ( a f t e r  age 5) , see,  fo r  example, C. Chomsky (1969), Lust 
(1981), and Solan (1983). For more recen t  s t u d i e s ,  which seem to suggest 
th a t  ch i ld ren  as young as age 3 respec t  P r in c ip le  C, see Crain & McKee 
(1985) and McDaniel, Cairns & Hsu (1990). For d isc u ss io n ,  see Lasnik & 
Crain (1985), McDaniel, Cairns & Hsu (1990), and McKee (1992).

"McKee found good performance fo r  both pronouns and r e f l e x iv e s  in 
I t a l i a n .  Solan and O r t iz  found b e t t e r  performance for  pronouns than for  
r e f l e x iv e s  in Spanish. I t  is  not c l e a r  whether i t  is c o r re c t  to  
c h a r a c t e r i z e  t h i s  d i f f e r e n c e  as a r e s u l t  of the  pronominals in these  
languages being c l i t i c s ;  an a l t e r n a t i v e  would be to c h a ra c te r i z e  these  
elements as weak pronouns. For d iscuss ion  see Avrutin & Wexler (1992, 
pp .274-280).
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P r in c ip le  B of the binding theory has come to  be a focus of 

language a c q u i s i t io n  research because of these  d i f f e ren c e s  and because 

of arguments from the poverty of s t imulus .  Given the widely held 

assumption th a t  no negat ive evidence is a v a i la b le  to  c h i ld re n ,  then 

P r in c ip le  B per se can not be lea rnab le ,  s ince i t  p r o h ib i t s  the 

ex is tence  of c e r t a i n  indexical p a t t e r n s ,  r eq u i r in g  th a t  a given p a i r  of 

NPs nut  be coindexed. As a r e s u l t ,  P r in c ip le  B is assumed to be an 

innate p a r t  of c h i l d r e n ' s  grammars, and some o ther  explanat ion  fo r  

apparent v io la t io n s  of P r in c ip le  B must be found. Here I w i l l  focus on 

reformulat ions  of P r in c ip le  B which attempt to account fo r  these  

apparent v i o la t io n s .

1 .4 .2  Reformulation of Princip le B

There have been severa l  a t tempts to  reformulate  the  binding theory 

in terms of bound va r ia b le  anaphora, to  the exclusion of coreference  

anaphora ( e .g ,  Reinhar t ,  1983), and t h i s  reformulat ion of the binding 

theory has been used to expla in  the  d i f f e r e n c e s  between the  a c q u i s i t io n  

of pronouns and r e f l e x iv e s .  In t h i s  sec t ion  I d iscuss  two a ttempts  to 

frame the P r in c ip le  B problem in terms of the  re formula t ion  of binding 

theory.  I w i l l  descr ibe  two d i f f e r e n t  types of th e o r i e s  (one re ly ing  on 

a pragmatic p r in c ip le ,  and the  o ther  depending on ru le s  of 

i n t e r p r e t a t i o n  and processing d i f f i c u l t i e s ) .  Later ,  in Chapter 2, I 

w i l l  turn  to  the  experimental evidence fo r  these  th e o r i e s .

1 .4 .2 .1  Princip le  P

Montalbett i  & Wexler (1985) t r i e d  to unify  binding around the
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notion of r e f e r e n t i a l  dependency, and subsequent papers by Wexler and 

Chien ( to  be discussed in sec t ion  2 .2 .1 .1 )  r e l a t e  t h i s  reformula t ion  of 

binding theory to c h i l d r e n ' s  a c q u i s i t io n  of binding.

To represen t  r e f e r e n t i a l  dependencies,  Montalbett i  and Wexler made 

use of the  l ink ing  device developed in Higginbotham (1983).

Higginbotham argued th a t  indexing loses information in comparison with 

the  d i r e c t  assignment of antecedence th a t  l inking permits .  Indexing 

a b s t r a c t s  from the p a r t i c u l a r  choice of antecedents  g iv ing  r i s e  to  the 

indexed s t r u c tu r e ,  and from the d i r e c t io n  in which the r e l a t i o n  was 

assigned;  t h i s  is the  information which l inking is meant to  rep resen t  

(Higginbotham, 1983, p .401).

As Montalbett i  (1984) pointed out ,  Higginbotham's l inking  has 

th re e  important f ea tu re s  which d i f f e r  from the  standard fe a tu re s  of 

coindexing:  (a) l ink ing  is a d i r e c t i o n a l  (asymmetric) r e l a t i o n ;  (b) 

l ink ing  r e l a t e s  two (and only two) p o s i t io n s  in a given s t r u c tu r e ;  and

(c) l inking is not a t r a n s i t i v e  r e l a t i o n .

Montalbett i  and Wexler defined anaphors in terms of l ink ing .  If  a 

ranges over r e f e r e n t i a l l y  dependent elements, and L is the  l inking  

r e l a t i o n ,  then (24) holds:

(24) a is an anaphor i f f  the re  is some y such th a t  L(a,y)  
and y is in a 's  governing category (Monta lbett i  & 
Wexler, 1985, p . 234).

In a d d i t io n ,  Montalbett i  and Wexler modified Higginbotham's theory with

the following two condit ions  on l inking:

(25) L (x ,y)  only i f  y c-commands x,

(26) I f  x is a pronoun, then L(x,y) only i f ,  f o r  some z, 
L(y.z)  (Montalbett i  & Wexler, 1985, p . 229).
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(25) r e s t r i c t s  l inking  to cases of c-command*, while (26) r e s t r i c t s  the  

l ink ing  of pronouns so th a t  they can only be linked to  antecedents  which 

are  themselves r e f e r e n t i a l l y  dependent, thus fo rc ing  Q u an t i f ie r  Rais ing.

In t h i s  system, anaphors and v a r ia b le s  a re  r e f e r e n t i a l l y  dependent 

(and are  d i f f e r e n t i a t e d  with respec t  to  the  d i f f e r e n t  s t r u c tu r a l  

p o s i t io n s  of t h e i r  an teceden ts ) ,  and names a re  inheren t ly  r e f e r e n t i a l l y  

independent, and th e re fo re  l i e  ou ts ide  of binding theory .  A pronoun 

f a l l s  under the  binding theory only i f  i t  becomes a bound va r ia b le  by 

l ink ing  a t  LF, and only becomes a bound v a r ia b le  i f  i t  is r e f e r e n t i a l l y  

dependent on a q u a n t i f i c a t io n a l  an tecedent ,  as in (27).

In (27) the  pronoun is linked to  the t r a c e  l e f t  by the  ope ra to r  r a i s in g  

of the q u a n t i f i e r  nobody. The c o r e f e r e n t i a l  p o s s i b i l i t i e s  of pronouns 

which a re  not linked to  q u a n t i f ie d  antecedents  do not f a l l  under t h i s  

binding theory ,  but a re  ins tead  sub jec t  to  pragmatic c o n s t r a i n t s .

In e a r l i e r  binding theory terms, Montalbett i  and Wexler co llapsed 

P r in c ip le s  A and B, r e s t r i c t i n g  B to  the c l a s s  of r e f e r e n t i a l l y  

dependent pronouns. The res idue  of P r in c ip le  B, t h a t  i s ,  the  se t  of 

pronouns th a t  a re  not l inked,  is considered to  be in the domain of 

pragmatics.  Names a lso  do not f a l l  under Montalbett i  and Wexler's  

theory ,  s ince they are  r e f e r e n t i a l l y  independent ( i . e . ,  they a re  not 

linked to anyth ing) ,  and so presumably P r in c ip le  C e f f e c t s  a re  a l so  in 

the  domain of pragmatics. Since Montalbett i  and Wexler 's b inding theory

"As pointed out by Kaufman (1988), t h i s  d i f f e r s  from the theory 
presented in Monta lbet t i  (1984). Montalbett i  (1984) claimed th a t  l inking  
is independent of c-command. Montalbett i  & Wexler (1985) do not d iscuss  
the  motivation fo r  t h i s  rev i s io n  of M o n ta lb e t t i ' s e a r l i e r  theory .

(27) (nobody] thought t h a t  [he] came l a t e
X
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is a theory of r e f e r e n t i a l  dependencies, then "Binding is a theory of 

anaphors, v a r i a b le s ,  and bound pronouns; and of nothing e lse"  

(Montalbett i  & Wexler, 1985, p . 234).

Montalbett i  and Wexler's m odif ica t ions  of binding theory make 

severa l  p re d ic t io n s  with re sp ec t  to  a c q u i s i t i o n .  Assuming the  Lexical 

Learning Hypothesis , Montalbett i  and Wexler p red ic ted  th a t  as soon as 

c h i ld ren  can id e n t i fy  r e f l e x iv e s  and pronouns as such, they w i l l  obey 

the binding p r in c ip le s .  However, ch i ld ren  may be delayed in using the 

pragmatic p r in c ip le s  which ru le  out local  binding of pronouns when the  

pronouns a re  not v a r i a b le s .  Montalbett i  and Wexler made a c le a r  

p red ic t io n :  " I f  the  pronoun is a bound v a r i a b le ,  then ch i ld ren  a t  age 6 

(when they perform well on anaphors) sho u ldn ' t  show v io la t io n s  of 

P r in c ip le  B. The v io la t io n s  should only appear when the pronoun is 

r e f e r e n t i a l  ( t h a t  i s ,  when the pronoun d o e sn ' t  l ink)"  (Montalbett i  & 

Wexler, 1985, p . 242).

Tests of t h i s  reform ula t ion  of binding theory  have come to 

dominate the  study of c h i l d r e n ' s  understanding of pronouns and anaphors, 

beginning with d iscu ss ion  in Wexler & Chien (1985) and Chien & Wexler 

(1987). Chien & Wexler (1988) was the  f i r s t  work to  attempt to t e s t  

t h i s  reformula t ion  of P r in c ip le  B d i r e c t l y ,  and Chien & Wexler (1990) 

made the f i r s t  attempt to  descr ibe  the  pragmatic p r in c ip le  involved in 

core ference .

When ch i ld ren  appear to  v io la t e  P r in c ip le  B, they accept sentences 

such as (28) ,  which is  ungrammatical with the  indexing in (29).

However, according to  Chien and Wexler, what c h i ld ren  a re  a c tu a l ly  

accepting is the  indexing in (30);  ch i ld ren  know P r in c ip le  B, but  d o n ' t
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know the pragmatic p r i n c i p l e ,  P r in c ip le  P, which d isa l lows coreference  

for  i and j  in (30).

(28) Mama Bear is washing her.

(29) Mama Bear, is washing her,,

(30) Mama Bear, is washing herr

This led Chien and Wexler to the hypothesis  t h a t  ch i ld ren  would accept a 

pronoun as being c o r e f e r e n t i a l  with a local  c-commanding an tecedent ,  but 

would not allow a pronoun to be a bound v a r i a b le  when i t  had a local c- 

convnanding antecedent .

More recen t  work has a r t i c u l a t e d  P r in c ip le  P f u r t h e r .  Avrutin &

Wexler (1992, p . 264, fn .8 )  d iscuss  the p o s s i b i l i t y  t h a t  the pragmatic

condit ions  t h a t  govern coreference  p o s s i b i l i t i e s  fo r  contra  indexed NPs 

may be heav i ly  s i tua t ion-dependen t  and thus not formulable into  a s ing le  

pragmatic p r i n c i p l e .  However, they suggest t h a t  even i f  t h i s  were the 

case ,  instead of saying t h a t  ch i ld ren  do not know P r in c ip le  P, they 

could say t h a t  ch i ld ren  instead do not know the d iverse  se t  of 

s i t u a t i o n a l  cond i t ions  t h a t  govern coreference  fo r  contra  indexed NPs. 

Avrutin and Wexler f u r t h e r  suggest th a t  t h i s  may explain  how P r in c ip le  P 

develops,  s ince then " the c ru c ia l  learn ing  (or  maturat ional}  events 

involve a theory  of the  learning (or  maturat ion)  of the knowledge of 

s i t u a t i o n a l  cond i t io n s ,  something th a t  we know very l i t t l e  about."  

However, in sp i t e  of the claim th a t  P r in c ip le  P must be learned, Avrutin 

and Wexler assume (without f u r th e r  d iscuss ion)  " th a t  both the  sy n ta c t ic  

pa r t  of the  theory ( in  t h i s  case Binding P r in c ip le s )  and i t s  pragmatic 

pa r t  (P r in c ip le  P) are  un iversa l"  (Avrutin & Wexler, 1992, p . 268).

Avrutin (1994), on the  o ther  hand, suggests t h a t  ch i ld ren  (and
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aphasics who a lso  appear to v io la t e  P r in c ip le  8) " f a i l  to  make 

appropr ia te  inferences about o ther  speakers '  r e p re se n ta t io n s  of 

d iscourse  and allow the  d e i c t i c  use of d e f i n i t e  NPs without pointing" 

(Avrutin, 1994, p .67).

1 .4 .2 .2  Rule I

Grodzinsky & Reinhart  (1993), in responding to Grimshaw & Rosen 

(1990), propose an a l t e r n a t i v e  version of the reformulated P r in c ip le  B. 

While in many respec ts  Grodzinsky and R e in h a r t ' s  an a ly s i s  is s im i la r  to 

th a t  of Wexler and Chien, i t  d i f f e r s  with respec t  to  the  pragmatic 

p r in c ip le  which Wexler and Chien d iscuss .  While Wexler and Chien 

propose P r in c ip le  P, a pragmatic p r in c ip le  which does not allow two 

d i f f e r e n t ly - in d e x e d  NPs in the  same c lause  to  c o re fe r ,  Grodzinsky and 

Reinhart  propose Rule I ,  an inference ru le  which says t h a t  i f  a 

s t r u c tu r e  could allow bound va r ia b le  anaphora, coreference  is p re fe r red  

only i f  i t  is d i s t in g u is h a b le  from bound anaphora. We w i l l  r e tu rn  to  

t h i s  in more d e t a i l  below.

Grodzinsky and Reinhart ,  following Reinhart  (1983), argue th a t  

coreference  and binding a re  not governed by the same module, and th a t  

binding is innate while coreference  develops. In the  case of pronouns, 

anaphora can mean two d i f f e r e n t  th in g s .  One is ( in tended)  i d e n t i ty  of 

re fe rence  (co re fe ren ce ) ,  which is poss ib le  only when the antecedent  is a 

r e f e r e n t i a l  NP; the  o ther  is the  i n t e r p r e t a t i o n  of a pronoun as a bound 

v a r i a b le .  Reinhart  (1983) argues t h a t  the  binding theory reg u la te s  only
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bound v a r ia b le  anaphora, and not c o r e f e r e n c e / '  I n t r a s e n t e n t i a l

coreference  opt ions are  regu la ted  by an inference r u l e ,  shown in (31).

(31) Rule 1: I n t r a s e n t e n t i a l  Coreference

NP A cannot c o re fe r  with NP B i f  rep lac ing  A with C, C 
a v a r ia b le  A-bound by 6, y i e ld s  an in d is t ing u ishab le  
i n t e r p r e t a t i o n  (Grodzinsky & Reinhar t ,  1993, p . 79 ) ."

Rule I is ch a rac te r ize d  as a ru le  of i n t e r p r e t a t i o n  fo r  both speakers

and hearers .  According to  Rule I ,  the most e x p l i c i t  way to express

coreference  is by use of binding.  So, unless a speaker has some reason

to avoid bound v a r ia b le  anaphora, i f  the  speaker does not intend

coreference ,  he or she w i l l  use a pronoun; i f  the speaker does intend

core ference ,  he or she w i l l  use a r e f l e x iv e .  Hearers i n te r p r e t

sentences based on Rule I ,  so t h a t  if  a pronoun is used, the  hearer  wil l

assume th a t  coreference  was not intended.

Grodzinsky and Reinhart assume th a t  Rule I,  l ike  the  binding

theory,  is innate .  For them, c h i l d r e n ' s  d i f f i c u l t i e s  a r i s e  in the

execution of Rule I .

The innate Rule I now requ i re s  ch i ld ren  to  do the 
following: While s t i l l  holding the sentence under
process ing in memory, they must co n s t ru c t  two 
re p re se n ta t io n s ,  one fo r  the  binding op t ion ,  and 
another  fo r  the  a l t e r n a t i v e  coreference  reading.  Next

' 'Grodzinsky and Reinhart note t h a t  "pronouns may be bound v a r ia b le s  
in a l l  and only the  environments where the  binding cond i t ions  allow them 
to  be s y n t a c t i c a l l y  bound, reg a rd less  of the  semantics of t h e i r  
antecedent" (Grodzinsky & Reinhart ,  1993, p . 74). Pronouns may be bound 
v a r iab le s  without having q u a n t i f i c a t i o n a l  an tecedents .

"Grodzinsky and Reinhart  give the fo l lowing,  more p rec ise  formula tion 
of Rule 1 in a footnote :

NP A cannot c o re fe r  with NP B i f  A could not be bound by B, 
and rep lac ing  A, a t  LF, with a v a r ia b le  bound by the  t r a c e  of 
B y ie ld s  an in d is t in g u ish a b le  i n t e r p r e t a t i o n .

(Grodzinsky & R einhar t ,  1993, p .81, f n .13)
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they must compare the  two r e p re s e n ta t io n s ,  r e l a t i v e  to  
t h e i r  con tex t ,  in order  to decide whether they are  
d i s t in g u i s h a b le .  I f  they a re ,  co reference  is allowed; 
i f  they a re  not , i t  is ru led  out (Grodzinsky &
R einhar t ,  1993, p. 88).

Grodzinsky and Reinhart argue t h a t  none of the  s teps  in t h i s  process

req u i re s  knowledge t h a t  surpasses c h i l d r e n ' s  innate endowment. Ins tead ,

the  problem is with c h i l d r e n ' s  processing a b i l i t y .  For c e r t a in

s t r u c tu r e s ,  ch i ld ren  need to hold and compare two r e p re s e n ta t io n s ,  which

puts too much of a burden on working memory. Grodzinsky and Reinhart

suggest th a t  when ch i ld ren  get stuck in the  execution of Rule I,  the

c h i ld ren  give up and g u e ss ."

Grodzinsky and Reinhart  compare t h e i r  proposal to t h a t  of Chien

and Wexler, They argue th a t  Chien and Wexler's  p roposal ,  which claims

t h a t  ch i ld ren  do not know the  p r in c ip le  governing core ference ,  has

severa l  d i f f i c u l t i e s :

Apart from encountering severa l  t h e o r e t i c a l  problems 
( e . g . ,  l e a r n a b i 1i ty ,  coverage of process ing r e s u l t s ) ,  
i t  makes a wrong p re d ic t io n ,  which must lead to  i t s
abandonment: i f  ch i ld ren  and aphasics do not know Rule
I ,  they should accept  as grammatical every sentence 
t h a t  t h i s  p r in c ip le  ru le s  ou t .  The da ta ,  however, 
show very c l e a r l y  th a t  in the  judgment experiments,  
both populat ions perform a t  chance leve ls  on these  
sentences ( i . e . ,  they guess) r a th e r  than below chance 
( i . e . ,  c o n s i s t e n t  acceptance r a th e r  than r e j e c t i o n ) ,  
as t h i s  account would p re d ic t  (Grodzinsky & Reinhart ,
1993, pp .90-91).

The main d i s t i n c t i o n  between these two proposa ls ,  then ,  is t h a t  Chien

' 'Grodzinsky e t  a l .  (1993), using the same m a te r ia l s  as Chien & Wexler 
(1990), experiment 4 (see sec t ion  2 .2 .1 .1  below), a lso  provide evidence 
t h a t  agrammatic aphasics  succeed in binding ta sk s  and f a i l  in coreference 
tasks  j u s t  l ike  ch i ld ren .  Grodzinsky e t  a l .  c laim t h a t  t h i s  shows th a t  
agrammatic aphasics  su f f e r  from the same process ing d i f f i c u l t y  as 
c h i ld re n ,  which r e s u l t s  from an i n a b i l i t y  to  hold two r ep re se n ta t io n s  in 
memory and compare them to contex t .
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and Wexler propose t h a t  ch i ld ren  have not yet  learned the p r in c ip le  

governing co re fe rence ,  while Grodzinsky and Reinhart  argue th a t  ch i ld ren  

have t h i s  p r in c ip le  but ,  because of process ing l im i t a t io n s ,  a re  unable 

to use i t .

However, the re  are  two important problems with Rule 1 i t s e l f .  

F i r s t ,  Rule I is t r a n s d e r i v a t i o n a l ; in order  to  eva lua te  one sentence 

( the  one conta in ing  NP A) with respec t  to  Rule I ,  we need to compare 

t h a t  sentence to  another  sentence ( th e  one con ta in ing  the v a r ia b le  C ) .M 

Second, the  Rule I approach p re d ic t s  th a t  ch i ld ren  w i l l  only have 

d i f f i c u l t y  with cases in which a bound i n t e r p r e t a t i o n  is poss ib le  ( s ince  

the d i f f i c u l t y  stems from the processing load c rea ted  by having to  

decide whether the  c o r e f e r e n t i a l  and bound cases are d i s t in g u i s h a b le ) .

Avrutin (1994) argues t h a t  the re  is empirical  evidence th a t  t h i s  

p red ic t io n  is in c o r re c t .  Avrutin d iscusses  an experiment involving 

Russian subjunc t ive  c lauses .  The pronoun in the  sub jec t  p o s i t io n  of a 

subjunc t ive  c lause  in Russian cannot be coindexed with the  matrix 

su b jec t .  In a d d i t io n ,  a r e f l e x iv e  in t h i s  p o s i t io n  is a lso  

ungrammatical,  as in (32).

(32) *Ivan xo?et ctoby on /seb ja  prygnul.
Ivan wants t h a t  he /himself  jumped.

Since the re  is no way to  use a bound v a r ia b le  in t h i s  case , according to 

the  Rule 1 approach, ch i ld ren  should not have any problem with these  

c o n s t ru c t io n s .  However, in the  experiment t h a t  Avrutin r e p o r t s ,  

Russian-speaking ch i ld ren  exh ib i ted  the  same type of p a t t e rn  as in o ther  

sentences with pronouns. Avrutin expla ins

"For r e l a t e d  d isc u ss io n ,  see Fiengo & May (1994, p p .13-14).
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Such a r e s u l t  is not p red ic ted  in Grodzinsky and 
R e in h a r t ' s  theory because, in t h e i r  view, the  problem 
a r i s e s  only when th e re  a re  two competing 
r e p re s e n ta t io n s ,  and su b jec ts  a re  lo s t  while t ry in g  to 
f ig u re  out whether one of them is  allowed. When the re  
is no ambiguity (as in the case of subjunct ive  
c o n s t r u c t io n s ) ,  the re  should be no d e f i c i t  (Avrutin,
1994, p . 24).

As pointed out by S ig u r jo n s d o t t i r  & Hyams (1992, p . 399, fn .3 3 ) ,  

im p l ic i t  in both P r in c ip le  P and Rule I is the  claim t h a t  d i s j o i n t  

re fe rence  between two noncoindexed NPs is the d e fa u l t .  Coreference 

req u i re s  l ic en s ing  e i t h e r  by context  ( fo r  P r in c ip le  P) or by sp eak e rs ’ 

in ten t ion  to  mean something d i s t i n c t  from a bound v a r ia b le  reading ( fo r  

Rule I ) .  Since only bound va r ia b le  pronouns may get  va r iab le  

i n t e r p r e t a t i o n s  in these  t h e o r i e s ,  noncoindexation a lso  has a uniqueness 

requirement.

1.5 Description of Chapters

In Chapter 2 I w i l l  r e tu rn  to d i f f e r e n t  aspec ts  of i d e n t i ty  and 

dependency in c h i ld  grammar, and w i l l  review the  l i t e r a t u r e  in more 

d e t a i l .  1 w i l l  r e tu rn  to  a d iscuss ion  of VP e l l i p s i s  in ch i ld  grammar 

in Section 2 .1 .  Most of these  s tu d ie s  of VP e l l i p s i s  have used VP 

e l l i p s i s  as a way of t e s t i n g  c h i l d r e n ' s  knowledge of binding. 1 w i l l  

turn  to  pronouns in c h i ld  grammar in Section 2 .2 ,  and focus on 

quan t i f ie r -bound  pronouns. In Section 2 .3  I w i l l  d i scuss  q u a n t i f i c a t i o n  

in c h i ld  grammar more g e n e ra l ly ,  focusing on scope r e l a t i o n s  and the 

phenomenon known as " q u a n t i f i e r  spreading".

In Chapter 3, 1 w i l l  d i scuss  in more d e t a i l  some proposals  

r e l a t i n g  these  d i f f e r e n t  aspec ts  of c h i ld  grammar. I w i l l  summarize the 

review of the  l i t e r a t u r e ,  and d i scuss  the  f ind ings  in the  l i t e r a t u r e  in
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r e l a t i o n  to d e f in i te n e s s  and the claim t h a t  ch i ld ren  are  t r e a t i n g  

d e f i n i t e  pronouns as i n d e f in i t e s .  In a d d i t io n ,  1 w i l l  p resen t  in more 

d e t a i l  the ro le  of uniqueness in q u a n t i f i e r  spreading.

In Chapter 4, I w i l l  descr ibe  the design of an experimental study 

of pronouns and q u a n t i f i c a t i o n .  Then in Chapter 5 I w i l l  d iscuss  the  

r e s u l t s  of t h i s  study. Among o ther  f ind in gs ,  I w i l l  c laim th a t  con tra ry  

to s tud ies  in the  l i t e r a t u r e ,  some ch i ld ren  appear to  accept lo c a l ly  

bound d i s t r i b u t i v e  i n t e r p r e t a t i o n s  of p lu ra l  pronouns in apparent 

v io la t io n  of P r in c ip le  B of the binding theory .  In a d d i t io n ,  those  

ch i ld ren  who appear to v io la t e  P r in c ip le  B show the  unbound d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of s in g u la r  pronouns, allowing a sentence such as "Every 

bear is spraying him" to r e f e r  to a s i t u a t i o n  in which each bear is 

spraying a d i f f e r e n t  an im al .31

In Chapter 6, I w i l l  d iscuss  these r e s u l t s  in r e l a t i o n  to  previous 

r e s u l t s  and in r e l a t i o n  to  the proposals of Chapter 3, draw conclusions,  

and d iscuss  d i r e c t io n s  fo r  f u r th e r  research .

’'This r e l a t i o n s h i p  between acceptance of the bound d i s t r i b u t i v e  
i n t e r p r e t a t i o n  and acceptance of the unbound d i s t r i b u t i v e  him does not 
appear to depend on age. See sec t ion  5 .2 .7 .
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CHAPTER 2: SYNTACTIC IDENTITY AND DEPENDENCY IN CHILD GRAMIAR

In t h i s  chap ter  I w i l l  d iscuss  th ree  types of phenomena which are  

re levan t  to sy n ta c t ic  i d e n t i ty  and dependency. In sec t ion  2.1 I w i l l  

re tu rn  to  d iscuss ion  of VP e l l i p s i s ,  focusing here on VP e l l i p s i s  in 

r e l a t i o n  to binding theory.  In sec t ion  2.2  I w i l l  look a t  binding 

theory more d i r e c t l y ,  focusing on quan t i f ie r -bound  pronouns and p lu ra l  

pronouns with d i s t r i b u t i v e  i n t e r p r e t a t i o n s .  F in a l ly ,  in sec t ion  2.3 I 

wi l l  d iscuss  q u a n t i f i c a t io n  in ch i ld  grammar, focusing on scope 

r e l a t i o n s  and q u a n t i f i e r  spreading.

2.1 VP E l l i p s i s

Here I w i l l  r e tu rn  to the  d iscuss ion  of VP e l l i p s i s  which was 

begun in sec t ion  1.3. Here, however, I w i l l  focus on VP e l l i p s i s  as a 

source of information about c h i l d r e n ' s  understanding of binding.  VP 

e l l i p s i s  is of p a r t i c u l a r  i n t e r e s t  because the  i n t e r p r e t a t i o n  of an 

e l ided  VP is cons t ra ined  by the binding p r in c ip le s ,  but s ince the  e l ided  

VP is absent  in the  input,  i t  is un l ike ly  t h a t  ch i ld ren  could learn  from 

experience how binding p r in c ip le s  apply to i t .  Therefore,  c h i l d r e n ' s  

demonstration of knowledge of binding p r in c ip le s  in these  cases would be 

evidence for  the  innateness of the p r in c ip le s .

2.1 .1  Foley, del Prado, Barbier  & Lust (1992)

Foley, del Prado, Barbier  & Lust (1992a, 1992b) s tudied  c h i l d r e n ' s  

understanding of VP e l l i p s i s  sentences conta in ing  th e  possess ive  pronoun 

h is  with both an a c t -o u t  task  and a t r u th  value judgment t a s k ,  using
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sentences such as (1 ) .

(1) Scooter  sc ra tches  h is  arm and Ernie  does too.

In the  a c t -o u t  t a sk ,  th e re  were e ig h ty - s ix  ch i ld ren  in th ree  age 

groups: twenty-e ight  ch i ld ren  between 3;0 and 3;11 (mean age 3 ;4 ) ,  

twenty-f ive  ch i ld ren  between 4;0 and 4;11 (mean age 4 ;9 ) ,  and twenty- 

f ive  ch i ld ren  between 5;0 and 5;11 (mean age 5 ;3 ) ,  and e igh t  ch i ld ren  

between 6;0 and 7;11 (mean age 6 ;7 ) .

For con tro l  sentences with simple VP e l l i p s i s  (sentences without 

pronouns, such as "Gig Bird jumps up and down and Ernie  does to o " ) ,  

ch i ld ren  in the  youngest group averaged about 67% c o r re c t  answers, while 

ch i ld ren  in the  th ree  o lder  groups averaged 93%, 91%, and 91% c o r re c t  

answers, r e s p e c t iv e ly .  This suggests t h a t  before  age 4;0 ,  c h i l d r e n ' s  

grammar does not n e c e s sa r i ly  include the requirement fo r  r ec o n s t ru c t io n  

of the  e l id ed  VP (though i t  is not c le a r  from the data  presented by 

Foley, e t  a l .  whether t h i s  r e s u l t  is due to  individual  ch i ld ren  or poor 

performance across  the  e n t i r e  age group). As Thornton and Wexler found, 

ch i ld ren  above age 4;0 do seem to have t h i s  requirement.

In the  VP e l l i p s i s  sentences with the  pronoun h i s ,  ch i ld ren  

p re fe r red  the  sloppy in t e r p r e t a t i o n ,  but a lso  demonstrated the  s t r i c t  

i n t e r p r e t a t i o n 1; across  a l l  age groups, 59% of the  ch i ld ren  demonstrated 

only the  sloppy in t e r p r e t a t i o n ,  7% demonstrated only the  s t r i c t  

i n t e r p r e t a t i o n ,  and 31% demonstrated both i n t e r p r e t a t i o n s  (with the 

remaining 3% giving "o ther" i n t e r p r e t a t i o n s ) .  The ( i n f e r r e d )  pa t te rn s  

of co indexat ion fo r  s t r i c t  and "other" i n te r p r e t a t i o n s  are given in (2)

'For explanat ion  of the  sloppy and s t r i c t  i n t e r p r e t a t i o n s ,  see sec t ion  
1.3 above.
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and (3) ( r e s p e c t i v e ly ) .

(2) Scooter sc ra tches  h is  arm and Ernie <scratches h is  arm>.
(a) Scooter, Scoo ter , ' s  Erniej Scooter , ' s
(b) Scooter, E r n i e / s  Erniej Ernie j ' s
(c)  Scooter, B e r t / s  Erniej B e r t / s

(3) Scooter sc ra tches  his  arm and Ernie <scra tches h is  arm>.
(a) ‘ Scooter, Scoo ter , ' s  Erniej B e r t / s
(b) *Scooter, E rn ie j ' s  Erniej S c o o te r / s
(c)  ‘ Scooter, E rn ie j ' s  Erniej B e r t / s
(d) ‘ Scooter, B e r t / s  Erniej S c o o te r / s
(e)  ‘ Scooter, B e r t / s  Erniej Ernie j ' s

Of the  s t r i c t  i n t e r p r e t a t i o n s  which ch i ld ren  demonstrated, 77% had 

the  indexation p a t t e rn  " i i j  i" (2 a ) ,  16% had the p a t t e rn  " i j  j  

j"  (2b), and 1% had the p a t t e rn  "i k j  k" (2c) .  (2a) is what

Thornton and Wexler c a l l e d  the  ' ' in s ide  r e f e r e n t  s t r i c t  i d e n t i ty  

in te r p r e t a t i o n "  and (2c) is the "outs ide  r e f e r e n t  s t r i c t  i n t e r p r e ta t io n "  

(see  sec t io n  1 .3 ) .  The "other" i n t e r p r e t a t i o n s  mentioned above were 

inco r rec t  i n t e r p r e t a t i o n s  with the  indexation p a t t e rn s  "i i j  k"

(3a) ,  "i j  j  i" (3b), " i  j  j  k" (3c) ,  "i k j  i" (3d), and 

"i k j  j" ( 3 e ) /

In the  p ic tu re  judgment t a sk ,  th e re  were t h i r t y - f i v e  ch i ld ren  in 

four age groups: e ig h t  ch i ld ren  between ages 3;1 and 3;11 (mean age 

3 ;2 ) ,  nine ch i ld ren  between ages 4;1 and 4;11 (mean age 4 ;3 ) ,  eleven 

c h i ld ren  between ages 5;0 and 5;11 (mean age 5 ;4 ) ,  and seven ch i ld ren  

between ages 6;1 and 7;11 (mean age 6 ;7 ) .  There were s ix teen  f a l s e  

p ic tu re - s en ten c e  p a i r s  and s ix teen  t ru e  p ic tu re - sen ten c e  p a i r s .  The 

ch i ld ren  c o r r e c t l y  accepted about 83% of the t ru e  sentences and 

in c o r re c t ly  accepted about 11% of the  f a l s e  sentences .  As with the  ac t -

'These f ig u re s  a re  from Foley e t  a l .  (1992a), and so are  based on 
fewer sub jec ts  than the  o th e r  percentages given. The handout fo r  Foley e t  
a l .  (1992b) does not provide t h i s  breakdown by indexation p a t t e rn .
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out t a s k ,  the re  was a predominance of sloppy over s t r i c t  i n t e r p r e t a t i o n s  

accepted.  Nine ch i ld ren  (26%) did b e t t e r  than chance ( s a id  "yes” to  

more than 4/8 of the  t ru e  p ic tu re s  in t h i s  cond i t ion1) on sloppy 

in te r p r e t a t i o n s  only; no ch i ld ren  did  b e t t e r  than chance on s t r i c t  

i n t e r p r e t a t i o n s  alone;  and twenty-s ix  ch i ld ren  (74%) did b e t t e r  than 

chance on both the s t r i c t  and sloppy cond i t ions .

While the  r e s u l t s  from Foley e t  a l .  a re  not informative with 

respec t  to  binding theory, they do demonstrate the  e a r ly  p reference  for  

the sloppy in t e r p r e t a t i o n .  As we w i l l  see below, t h i s  p reference  is 

qu i te  common, and recu rs  in several  d i f f e r e n t  experimental  s i t u a t i o n s .

2 .1 .2  Thornton (1990)

In a study of c h i l d r e n ' s  use of complex wh-quest ions,  Thornton 

(1990) used a t r u th  value judgment task  to t e s t  two types of s t r u c tu r e s  

to con tro l  fo r  c h i l d r e n ' s  knowledge of bound v a r i a b le s .  The f i r s t  of 

these  she r e f e r r e d  to  as Bound Pronoun ques t ions ,  while the  second were 

VP e l l i p s i s  s t r u c tu r e s .

Thornton t e s t e d  the Bound Pronoun quest ions  with sentences such

as (4) .

(4) I know who s a id / th in k s  he has the  bes t  food .4 

The Bound Pronoun quest ions  were t e s t e d  in both ambiguous contexts  and

*Note t h a t  t h i s  is not the  bes t  way to  t a lk  about performance above
chance. While acceptance of 4/8 tokens of a quest ion  is performance a t  
chance, performance s i g n i f i c a n t l y  above chance ( a t  the  .05 leve l )  would
requ i re  acceptance of 6 or more tokens ,  based on a binomial d i s t r i b u t i o n  
of "yes" and "no" responses.

4Thornton noted t h a t  in production,  ch i ld ren  seemed to  p re fe r  a p lu ra l  
pronoun as a bound va r ia b le  (Thornton, 1990, fn .8 1 ,  p . 165). However, in 
t h i s  t a sk ,  only s in g u la r  pronouns were t e s t e d .
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unambiguous con tex ts .  In unambiguous con tex ts ,  the  sentence was given a 

m ult ip le  re fe rence  i n t e r p r e t a t i o n .  For example, in the  s to ry  fo r  {4), 

two ch a rac te r s  ( e . g . ,  Grover and Yogi Bear) would have each sa id ,  "I 

have the best  food". A puppet would have descr ibed the  s to ry  with,  "I 

know who sa id  he has the best  food. Grover and Yogi Bear" and ch i ld ren  

should have responded with "yes".

In ambiguous s t o r i e s ,  e i t h e r  a m ult ip le  re fe rence  or a d e i c t i c  

i n t e r p r e t a t i o n  was p oss ib le .  In the s to ry  fo r  (4 ) ,  two cha rac te rs  

(Grover and Yogi again)  would each say, "I have the  bes t  food", and a 

t h i r d  c h a rac te r  ( e . g . ,  the Joker)  would say to  a four th  c h a rac te r  ( e . g . ,  

the Ninja T u r t l e ) ,  "You have the  best  food."  Then the puppet would 

again desc r ibe  the  s to ry  with ,  "I know who sa id  he has the  bes t  food. 

Grover and Yogi Bear" ( the  m ult ip le  re fe rence  i n t e r p r e t a t i o n ) .  In these  

cases ,  according to  Thornton, c h i l d r e n ' s  responses ind ica ted  a 

preference  fo r  e i t h e r  a bound or d e i c t i c  i n t e r p r e t a t i o n  of the  sentence.  

I f  ch i ld ren  sa id  "yes", they were accepting the  bound i n t e r p r e t a t i o n ;  if  

ch i ld ren  sa id  "no", they had a p reference  fo r  the  d e i c t i c  

in te rp re ta t io n .*

Thornton a lso  included a contro l  t r i a l  which required  a d e i c t i c  

response. In o ther  words, one ch a rac te r  ( e . g . ,  the  Joker)  would say to  

another c h a rac te r  ( e . g . ,  the Ninja T u r t l e ) ,  "You have the  best  food."  

Then the puppet would desc r ibe  the  s to ry  with,  "I know who sa id  he has 

the best  food. The Joker ."  Children should then have given a "yes"

*Note t h a t  t h i s  suggests t h a t  the  t r u th - v a lu e  judgment task  t e s t s  
p re fe re n c e s . I f  i t  t e s t e d  grammaticali ty  judgments, ch i ld ren  should 
accept both the  m u l t ip le  re fe rence  response and the  d e i c t i c  response 
( s ince  both were made p o ss ib le  by the  s to ry ) .
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response.

Thornton t e s t e d  twelve c h i ld re n ,  ages 3;7 to  4;8 (mean age 4 ;2 ) .  

For the  unambiguous Bound Pronoun Quest ions,  the  m u l t ip le  refe rence  

i n t e r p r e t a t i o n  was the  only a v a i la b le  i n t e r p r e t a t i o n ;  in these  cases ,  

ch i ld ren  c o r r e c t l y  accepted the m ul t ip le  re fe rence  i n t e r p r e t a t i o n  87% of 

the time (26/30 t im es) .  In the con tro l  t r i a l ,  the  only a v a i la b le  

i n t e r p r e t a t i o n  was the  d e i c t i c  i n t e r p r e t a t i o n ;  in t h i s  case ,  a l l  of the 

ch i ld ren  c o r r e c t ly  accepted the d e i c t i c  i n t e r p r e t a t i o n .  For the  

ambiguous con tex t ,  both the  m ult ip le  re fe rence  i n t e r p r e t a t i o n  and the 

d e i c t i c  i n t e r p r e t a t i o n  were a v a i la b le .  However, ch i ld ren  were only 

asked to  judge the m u l t ip le  re fe rence  i n t e r p r e t a t i o n .  In these  cases ,  

ch i ld ren  accepted the  m ult ip le  re fe rence  i n te r p r e t a t i o n  50% of the  time. 

Since the  acceptance of the  m ul t ip le  re fe rence  i n t e r p r e t a t i o n  is less  in 

the ambiguous context  than in the  unambiguous context  (50% vs.  87%), 

e i t h e r  some ch i ld ren  have a preference  fo r  the  d e i c t i c  i n t e r p r e t a t i o n ,  

and so r e j e c t  the m ult ip le  re fe rence  i n t e r p r e t a t i o n ,  or the ambiguous 

context  was j u s t  too complicated for  ch i ld ren  to keep t rack  of who was 

being r e f e r r e d  to .

The second type of s t r u c tu r e  which Thornton t e s t e d ,  the one most 

re le v an t  here , involved VP e l l i p s i s  sentences .  These sentences were 

f i r s t  presented to a ch i ld  in contexts  which made only the s t r i c t  

reading t r u e .  I f  the  c h i ld  gave a "no" response, t h i s  was thought to 

show th a t  the ch i ld  had a p reference  fo r  the  sloppy reading.* This 

sentence was then followed by another context  and a sentence which was

*Thornton seems to  have been assuming th a t  a preference  fo r  the  sloppy 
reading might be st rong enough to  block acceptance of the  s t r i c t  reading.
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t ru e  only on the sloppy reading ,  and should have evoked a "yes" response 

from the ch i ld .  If  the  c h i ld  i n i t i a l l y  responded "yes" ( to  the  s t r i c t  

i n t e r p r e t a t i o n ) ,  then the expected response to  the  sloppy context was

"no". '

A sample protocol  fo r  Thornton's experiment is  given in (5 ) .

(5) Experimenter: Snoopy, Mickey Mouse and Donald Duck are  
a l l  dressed up. Snoopy is f e e l in g  very pleased with 
h imself ,  because h e ' s  wearing a bow t i e ,  a v e s t ,  and a fancy 
top ha t .  So he (Snoopy) goes up to  Mickey Mouse and says,  
"Don't you th ink I 'v e  got  the bes t  ha t?  I r e a l l y  th ink  my 
hat is the  b e s t . "  Mickey Mouse says, "Well, i t ' s  t ru e  th a t  
my h a t ' s  not very good. I t ' s  too small and i t  keeps f a l l i n g  
o f f  my big  e a r s .  Yeah, Snoopy, I think you have the  bes t  
h a t . "  Donald Duck d o e sn ' t  agree with t h a t ,  and he says,  
"Wait a minute now! I have the bes t  h a t ,  you guys."

(a) Kermit: I know what happened. Snoopy sa id  he had the
best hat and so did Mickey Mouse.

Child: < Yes or  No >

(b) Kermit: What if  I sa id  t h i s ?  Snoopy said he had the
best hat and so did Donald Duck.

Child: < Yes or No > (Thornton, 1990, p . 178)

Here (a) is the  t e s t  of the  s t r i c t  reading,  and (b) is the  t e s t  of the 

sloppy reading." Thornton found these sentences evoked a st rong 

preference  fo r  the  sloppy reading. When ch i ld ren  were presented with VP 

e l l i p s i s  sentences in contexts  appropr ia te  to the s t r i c t  i n t e r p r e t a t i o n

( a ) ,  they were r e j e c t e d  86% of the time (by 9 out of 11 c h i ld r e n ) .  When 

the ch i ld ren  were presented with VP e l l i p s i s  sentences in contexts

'Again, t h i s  c l e a r l y  suggests t h a t  the  t r u th  value judgment task 
measures p refe rences ,  not grammaticali ty  judgments.

"Both (a)  and (b) were t ru e  in t h i s  con tex t .  However, i f  ch i ld ren  
were only w i l l in g  to accept the sloppy reading,  they would r e j e c t  ( a ) ,  and 
i f  ch i ld ren  were only w i l l in g  to  accept the  s t r i c t  read ing ,  they would 
r e j e c t  (b ) .



43
appropr ia te  to  the  sloppy i n t e r p r e t a t i o n  (b) ins tead ,  the  ch i ld ren  

accepted the sentences 91% of the time. Only one ch i ld  re j e c te d  the 

sloppy i n t e r p r e t a t i o n  of VP e l l i p s i s  sentences e n t i r e l y .

Again, fo r  most ch i ld ren  we see a st rong preference  for  the  sloppy 

i n t e r p r e t a t i o n  of VP e l l i p s i s  sentences.* However, we s t i l l  do not have 

data  about binding in VP e l l i p s i s  s t r u c tu r e s .  I w i l l  tu rn  to such data  

in the  following se c t io n s .

2 . 1 . 3  Boster (1991)

Boster (1991) (a l so  discussed below in sec t io n  2 .2 .1 .8 )  t e s te d  

some of the p red ic t io n s  of the  reformulated P r in c ip le  B, d iscussed in 

sec t ion  1 .4 .2  above. According to proponents of the reformulated 

P r in c ip le  B, ch i ld ren  should only accept l o c a l ly  bound pronouns when 

they have r e f e r e n t i a l  an tecedents ;  ch i ld ren  should r e j e c t  lo c a l ly  bound 

pronouns with q u a n t i f i c a t i o n a l  an teceden ts .  In a d d i t io n ,  according to  

t h i s  view, ch i ld ren  should r e j e c t  sloppy readings fo r  VP e l l i p s i s  

sentences with a lo ca l ly  bound pronoun in the f i r s t  c lause .

Contrary to  p r e d ic t io n s ,  Boster found th a t  the  ch i ld ren  who 

( in c o r r e c t ly )  accepted c o r e f e r e n t i a l  i n t e r p r e t a t i o n s  of sentences such 

as (6) ( in  which Snoopy washed Snoopy) a lso  ( i n c o r r e c t ly )  accepted 

sloppy readings fo r  VP e l l i p s i s  sentences such as (7 ) ,  with coreference  

in the  f i r s t  c lause  ( i . e ,  in (7 ) ,  ch i ld ren  accepted an i n t e r p r e t a t i o n  in 

which Snoopy washed Snoopy and Donald washed Donald).

(6) Snoopy washed him.

*1 suspect  t h a t  in t h i s  context  a d u l t s  would a lso  p re fe r  a sloppy 
in t e r p r e t a t i o n .  Unfor tunate ly ,  no adu l t  sub jec ts  were included.
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(7) Snoopy washed him and Donald did too.

Boster t e s t e d  ten ch i ld ren  age 4;6 to 6;0 (mean age 5;4) on sentences 

such as (6) and (7) using a t r u th  value judgment ta sk .  In the  t a sk ,  for  

sentences l ike  (6 ) ,  the  c h a rac te r  ( e . g . ,  Snoopy) performed the  ac t ion  on 

himself ;  f o r  sentences l ike  (7 ) ,  the f i r s t  c h a ra c te r  ( e . g . ,  Snoopy) 

performed the ac t ion  on h im self ,  then the  second ch a rac te r  ( e . g . ,

Donald) performed the ac t ion  on himself  ( a f t e r  asking the f i r s t  

ch a rac te r  to  do i t ,  and being re fu sed ) .

Boster found th a t  the ch i ld ren  in c o r re c t ly  accepted coreference  

fo r  sentences l ike  (6) about 38% of the time. A sloppy i n te r p r e t a t i o n  

was in c o r re c t ly  accepted fo r  sentences l ike  (7) 55% of the  time. Two 

ch i ld ren  re j e c te d  the  apparent  P r in c ip le  B v io la t io n s  of (6 ) .  When the 

r e s u l t s  fo r  these two ch i ld ren  were excluded,  Boster found th a t  the 

remaining e igh t  ch i ld ren  accepted coreference  in sentences l ike  (6) 50% 

of the  time, and accepted a sloppy reading of sentences l ike  (7) 70% of 

the time.

I t  should be the case t h a t  i J J  of the  ch i ld ren  who accepted (7) 

with a sloppy i n t e r p r e t a t i o n  a lso  accepted (6) with core ference .  If  

ch i ld ren  are  accepting a sloppy i n t e r p r e t a t i o n  of (7 ) ,  then they must be 

in te r p r e t i n g  i t  as "Snoopy, washed him, and Donaldj <washed him3> too",  

copying the  indexical  r e l a t i o n s h i p  of the  f i r s t  c lause  onto the  second 

c lause .  Within (7 ) ,  then, they are  accep t ing  "Snoopy, washed him,", and 

so should a lso  accept (6 ) .  From B o s t e r ' s  d a ta ,  i t  is not c le a r  th a t  

t h i s  is  t r u e .  Children accepted (7) a g r e a t e r  percentage of the  time 

than they accepted (6) .  Of the  two ch i ld ren  who Boster excluded above 

(who had re j e c te d  ( 6 ) ) ,  one accepted 1/4 cases of (7) with the  sloppy
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i n t e r p r e t a t i o n .  All o ther  ch i ld ren  accepted a t  l e a s t  some cases of both

(6) and (7 ) .  Other f a c to r s  must be involved in the  acceptance of (7 ) ,  

and these  need to be examined f u r t h e r  i f  we are  to  draw any conclusions 

about the  r e l a t i o n s h i p  between c h i l d r e n ' s  understanding of VP e l l i p s i s  

and t h e i r  unders tanding of P r in c ip le  B.

What o ther  f a c to r s  could be involved in the  acceptance of (7)?

One p o s s i b i l i t y  is t h a t  the  preference  fo r  the  sloppy i n te r p r e t a t i o n  

encourages the  P r in c ip le  B v i o la t io n .  Another p o s s i b i l i t y  is t h a t  s ince

(7) is longer and more d i f f i c u l t  than (6 ) ,  ch i ld ren  a re  more inc l ined  to 

make e r r o r s  (or to  guess when they d o n ' t  u n d e rs tan d ) . ’0

In the  same experiment, Boster t e s t e d  ch i ld ren  on sentences such 

as (8) and (9) .

(8) I know who washed him-- Snoopy.

(9) I know who painted her*- S i s t e r  Bear and Dorothy.

Boster p red ic ted  t h a t  the  ch i ld ren  would d isa l low  coreference  in (8) 

because the only poss ib le  i n t e r p r e t a t i o n  in which him and Snoopy could 

in te n t io n a l ly  c o re fe r  r eq u i re s  v a r i a b le  b inding,  (roughly) as in ( 1 0 ) . ”

(10) I know [ ( f o r  which x) \  x (x washed x)] (Snoopy)

This p red ic t io n  turned out to  be t r u e ;  Boster found only a 4% acceptance

r a t e  fo r  coreference  in these  sentences .  However, t h i s  r e s u l t ,  as 

Boster notes ( p . 35) is problematic .  Children may have had o ther  reasons 

fo r  r e j e c t i n g  these  sentences.  For example, un l ike  the  o ther  P r in c ip le  

B t e s t  sentences ,  in these  sentences the re  i s  no lex ica l  antecedent 

preceding the pronoun. Since Snoopy in (8) follows r a th e r  than precedes

,0Both of these  p o s s i b i l i t i e s  were suggested to  me by Janet  Fodor. 

"This formula is B o s te r ' s  (10a).
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him, i t  may be more l ik e ly  t h a t  a r e f e r e n t  fo r  him w i l l  be found in the  

preceding d iscourse  when the wh-bound reading is not adopted. The l a s t -  

mentioned c h a rac te r  in the  d iscourse  was not Snoopy, so i f  the re  is a 

tendency fo r  a ch i ld  to pick up a pronoun's  r e f e r e n t  from the preceding 

d iscourse ,  t h i s  would favor a n oncore fe ren t ia l  reading more s t ro ng ly  in 

t h i s  type of sentence than in the sentences where a p o ss ib le  r e f e r e n t  

preceded the pronoun in the  se n te n c e .1'

Some of B o s te r ' s  r e s u l t s  a re  unc lear .  However, she found th a t  

ch i ld ren  w i l l  accept a sloppy reading of a VP e l l i p s i s  sentence with a 

lo ca l ly  c o r e f e r e n t i a l  pronoun in the  f i r s t  c lause ,  thus c o n t ra d ic t in g  

the p red ic t io n s  of the reformulated binding th e o r i e s .

2 .1 .4  Koster (1992, 1993)

Koster (1992, 1993) r ep o r ts  work on c h i l d r e n ' s  i n t e r p r e t a t i o n s  of 

VP e l l i p s i s  in Dutch. Koster conducted two experiments.  The f i r s t  

included six fo u r -y ea r -o ld s  and six s ix -y e a r -o ld s .  The second included 

ten fo u r -y ea r -o ld s ,  e leven s ix -y e a r -o ld s ,  and ten e ig h t - y e a r - o ld s .  In 

both experiments,  the  experimental task  was an a c t -o u t  ta sk .  The 

ch i ld ren  l i s te n e d  to  a sentence,  repeated i t ,  and then ac ted  i t  out .

The f i r s t  experiment included six sentences each of the  type (11a, b, c) 

and f i f t e e n  f i l l e r  sentences .  The second experiment included th ree  

sentences each of type (12a and b) ,  four each of (13a and b) ,  and th ree  

each of (14a and b ) ,  along with twenty-two f i l l e r s .  The t e s t  sentence 

verbs were prikken ( p r i c k ) ,  wijzen ( p o in t ) ,  and sch ie ten  (shoo t) .  The

"See sec t ion  2 .2 .1 .5  below fo r  d iscuss ion  of t h i s  type of 
co ns t ru c t io n  in Russian.
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props used in the  a c t -o u t  ta sk  were co lor  coordinated ,  so t h a t  i t  was 

c l e a r  who owned what.

(11) a. Hier heb j e  Ernie, Pipo en B e r t . . .
Here 's  E rnie ,  Pipo and B e r t . . .
Bert w i j s t  naar z ic h z e l f  en Ernie ook.
Bert po in ts  a t  himself and Ernie (does) too.

b. Hier heb j e  Ernie, Pipo en B e r t . . .
Here 's  E rnie ,  Pipo and B e r t . . .
Bert w i j s t  naar hem en Ernie ook.
Bert po in ts  a t  him and Ernie (does) too.

c. Hier heb je  Ernie, Pipo en B e r t . . .
Here 's  Ernie , Pipo and B e r t . . .
Bert w i j s t  naar z i j n  auto en Ernie ook.
Bert po in ts  a t  h is  car  and Ernie (does) too.

(12) a. Bert w i j s t  met P ipo 's  s to k je  naar z ic h z e l f  en Ernie
ook.

Bert po in ts  with P ipo 's  s t i c k  a t  himself  and Ernie 
(does) too.

b. Bert w i j s t  met P ipo 's  s tok je  naar hem en Ernie  ook.
Bert po in ts  with P ipo 's  s t i c k  a t  him and Ernie

(does) too.

(13) a. Pipo zegt  dat  Bert naar z ic h z e l f  moet wijzen en
Ernie  ook.

Pipo says t h a t  Bert should point  a t  himself and 
Ernie  (should) too.

b. Pipo zegt  dat  Bert naar hem moet wijzen en Ernie 
ook.

Pipo says th a t  Bert should po in t  a t  him and Ernie 
(should) too.

(14) a. Pipo zegt  dat iemand naar z ic h z e l f  moet wijzen en
Ernie ook.

Pipo says th a t  someone should po in t  a t  himself  and 
Ernie (should) too.

b. Pipo zegt  dat iemand naar hem moet wijzen en Ernie 
ook.

Pipo says th a t  someone should point  a t  him and Ernie 
(should) too.

The r e s u l t s  with sentences such as (11c), with the possessive  

pronoun z i j n  ( h i s ) ,  showed th a t  Dutch ch i ld ren  were able  to  understand
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VP e l l i p s i s  c o n s t ru c t io n s ,  and r e a l iz e d  t h a t  the  s t r u c tu r e s  with 

possess ives  were ambiguous. Children acted out both s t r i c t  and sloppy 

i n te r p r e t a t i o n s  of the  second conjunct of these  sentences ,  but showed a 

preference  fo r  the  sloppy in t e r p r e t a t i o n .  In a d d i t io n ,  the  ch i ld ren  did 

not allow these  sentences to have completely f r e e  read ings ,  but obeyed 

c o n s t r a in t s  aga ins t  impossible i n t e r p r e t a t i o n s  ( i . e . ,  in Thornton and 

Wexler 's terms,  they obeyed Independent Index Copying). These r e s u l t s  

r e p l i c a t e  the  f ind ings  of Foley, del Prado, Barbier  & Lust (1992) (see 

sec t ion  2 .1 .1  above) for  English-speaking ch i ld ren  between age 4;0 and 

7; 11.

Koster d iscussed the r e s u l t s  fo r  sentences with the  r e f l e x iv e  

z i c h z e l f  (himself)  or the  pronoun hem (him) in terms of r e f l e x iv e  and 

nonref lex ive  i n te r p r e t a t i o n s  fo r  each conjunct  of the  VP e l l i p s i s  

sentence.  These responses a re  shown in ( 1 5 ) .11

(15) Percentages of responses in f i r s t  and second conjuncts  of the 
sentence, per age group and per sentence type (Koster  1993, 
P -119)

response 1st : r e f l e x nonre f1 re f le x nonre f1
2nd: r e f l e x nonref1 non re f1 r e f l e x

age group: 4 6 8 4 6 8 4 6 8 4 6 8
sentence:
l l a -h im se l f 100% 100% -- 0% 0% 0% 0% 0% 0%
12a-himself 83% 85% 93% 7% 3% 7% 3% 12% 0% 0% 0% 0%
13a-himself 88% 84% 90% 10% 4% 7% 0% 8% 4% 0% 4% 0%

lib-him 50% 63% - - 38% 36% _ 0% 0% _ 0% 0%
12b-h1m 53% 18% 40% 47% 64% 57% 0% 6% 3% 0% 3% 0%
13b-him 33% 14% 5% 58% 75% 90% 3% 5% 0% 5% 5% 5%

R e s u l t s  fo r  (14) w i l l  be d iscussed s e p a ra te ly  below. Koster argued 
th a t  the  r e s u l t s  f o r  (14) a re  not d i r e c t l y  comparable to  the  r e s u l t s  given 
in (15).  For (11) to  (13) (sentences with d e f i n i t e  NPs), ch i ld ren  were 
qu i te  successfu l  a t  repea t ing  the  sentences .  However, fo r  (14) (sentences 
with q u a n t i f ie d  NPs), ch i ld ren  made many r e p e t i t i o n  e r r o r s .
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For the  r e f l e x iv e  pronouns (11a, 12a, and 13a), the  c o r re c t  

response should have been a r e f l e x iv e - r e f l e x i v e  i n t e r p r e t a t i o n ,  and t h i s  

is what most of the  ch i ld ren  acted out most of the  time. For the  

pronominal sentences ( the  cases in l i b ,  12b, and 13b), the  only c o r re c t  

response was no n re f lex ive -nonre f lex ive .  As the t a b l e  shows, for  the 

youngest group, the  c o r r e c t  response amounts were about equal to  the  

inco r rec t  responses,  a t  about 50%. This response p a t t e r n  resembles the 

usual p a t t e rn  fo r  pronouns; the c o r r e c t  pronominal performance lagged 

behind th a t  of r e f l e x iv e s .

How do these  r e s u l t s  f i t  in with the  reformulated P r in c ip le  B?

The reformulated binding theory app l ies  only to  bound v a r iab le  

i n t e r p r e t a t i o n s .  In VP e l l i p s i s  sentences ,  t h e r e f o re ,  th e re  should be 

no pronominal sentences which ge t  the  r e f l e x iv e - r e f l e x i v e  

i n t e r p r e t a t i o n ,  s ince t h i s  would mean th a t  ch i ld ren  were i n t e r p r e t in g  

the  pronominal as r e f l e x iv e  and giving i t  a bound v a r ia b le  

i n t e r p r e t a t i o n  in the second conjunct  ( thus  ind ic a t in g  binding ,  and not 

j u s t  core ference ,  in the  f i r s t  con junc t) .  However, as the  t a b l e  shows, 

the  e r r o r  responses fo r  pronominal VP e l l i p s i s  sentences with d e f i n i t e  

NPs were exac t ly  the  kind of response t h a t  should not be p o ss ib le ,  based 

on the reformulated binding theory .  The ch i ld ren  r e g u la r ly  gave 

pronominals a bound v a r i a b le ,  r e f l e x iv e  i n t e r p r e t a t i o n  over both pa r t s  

of the  VP e l l i p s i s  sentences .  In f a c t ,  the ch i ld ren  almost never acted 

out the r e f l e x iv e -n o n re f l e x iv e  i n t e r p r e t a t i o n ,  i . e .  f i r s t  i n te rp re ted  

the pronominal as a r e f l e x iv e  and then l e t  the  ob jec t  of the  second h a l f  

of the  sentence c o re fe r  with the  ob jec t  of the  f i r s t  h a l f  ( th e  pragmatic 

coreference  s o lu t io n ) .  Ins tead ,  they p re fe r red  the  coindexed sloppy
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i d e n t i ty  reading.

K o s te r ' s  Dutch r e s u l t s  d i f f e r  from those of Thornton & Wexler 

(1991) fo r  E n g l i s h .14 Since the p r in c ip le s  involved in these 

i n t e r p r e t a t i o n s  are  thought to  be u n iv e r sa l ,  we would expect s im i la r  

r e s u l t s  fo r  Dutch and English;  i f  the reformulated P r in c ip le  B holds for  

English ,  i t  should hold fo r  Dutch, too.  D irec t  comparisons can only be 

made with respec t  to  fo u r -y ea r -o ld s ,  s ince  t h i s  was the  only age group 

te s t e d  by both Koster and Thornton and Wexler. As we w i l l  see in 

sec t ion  2 .1 .5  below, the r e s u l t s  of Thornton and Wexler seem to  support 

the  reformulated P r in c ip le  B ,1* while the r e s u l t s  of Koster seem to 

disconfirm the re form ula t ion .

One way in which these  s tu d ie s  d i f f e r e d  was in the ta sk s  used; 

Thornton and Wexler used a t r u t h  value judgment t a s k ,  while Koster used 

an a c t -o u t  t a s k .  Act-out tasks  have been c r i t i c i z e d  as only showing 

c h i l d r e n ' s  preferences  for  a p a r t i c u l a r  i n t e r p r e t a t i o n  of a sentence.  

However, as we saw in d iscuss ion  of Thornton (1990) (see sec t ion  2 .1 .2  

above), the t r u th  value judgment task  a lso  shows c h i l d r e n ' s  p refe rences ,  

although those preferences  a re  more s t rong ly  influenced by con tex t .  1 

know of no study which compares these  two t a s k s ,  so i t  is d i f f i c u l t  to  

determine which of these  s tud ies  gives a t r u e r  p ic tu re  of c h i l d r e n ' s  

understanding of binding.

Koster suggests t h a t  the  d i f f e re n c e s  may have to do with the  ro le  

of  q u a n t i f ie d  NPs in the  experimental sentences .  Her Dutch study

,4For d iscuss ion  of Thornton & Wexler (1991) and Thornton & Wexler 
(1993), see sec t ion  2 .1 .5  below.

lsWith some re s e rv a t io n s ;  see d iscuss ion  of Independent Index Copying 
in sec t ion  2 .1 .5 .
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included sentences with a q u a n t i f ie d  NP as the  local  c-commanding NP in 

the f i r s t  conjunct  [ (14 ) ,  repeated here as (1 6 ) ] .  Resu l ts  fo r  these 

sentences are  given in (17).

(16) a. Pipo zegt  da t  iemand naar hem moet wijzen en Ernie
ook.

Pipo says th a t  someone should point  a t  him and Ernie 
(should) too.

b. Pipo zegt  dat iemand naar z i c h z e l f  moet wijzen en 
Ernie ook.

Pipo says th a t  someone should point  a t  himself  and 
Ernie (should) too.

(17) Percentages of responses in f i r s t  and second conjuncts
of the sentence,  per age group and per sentence type,  
fo r  (16)

response 1st:  r e f l e x  n onre f1
2nd: r e f l e x  n onre f1

age group: 4 6 6 4 6 8
sentence:
16a-h im 26% 6% 3% 53% 73% 90%
16b-himself 67% 76% 83% 20% 9% 13%

The r e s u l t s  for  (16a) a re  much more s im i la r  to  those  pred ic ted  by the  

reformulated binding theory than K o s te r ' s  o ther  r e s u l t s ,  s ince ch i ld ren  

o f ten  gave c o r r e c t  non re f lex ive /nonre f lex ive  responses.  The responses 

to  (16b) a lso  d i f f e r e d  from K o s te r ' s  o ther  r e s u l t s ;  ch i ld ren  had fewer 

c o r re c t  r e f l e x i v e / r e f l e x i v e  responses.  However, Koster  suggests t h a t  

these  r e s u l t s  should be in te rp re te d  with cau t ion ;  they a re  not d i r e c t l y  

comparable to the  r e s u l t s  in t a b l e  (15) ,  s ince o ther  f a c to r s  are  

involved here.

K o s te r ' s  experiment included having the ch i ld ren  repeat  the 

sentences before  a c t in g  them out .  She found t h a t  ch i ld ren  were 

s u r p r i s in g ly  successfu l  in repea t ing  the t e s t  sentences with d e f i n i t e  

NPs, but made more mistakes when repea t ing  the  sentences with q u a n t i f i e d
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NPs. For example, c h i ld r e n 1* repeated (16) as (18).

(18) Pipo zegt  dat  h i j  naar iemand moet wijzen en Ernie 
ook.

Pipo says t h a t  he should point  a t  someone and Ernie 
(should) too.

Children changed (16) into (18) by pu t t ing  the q u an t i f ie d  NP in the 

ob jec t  p os i t io n  and e l im ina t ing  the ob jec t  r e f l e x iv e  or pronominal.

With sentence (18) in mind, the  ch i ld  would ac t  out a 

n on re f lex ive /nonre f lex ive  scene (which, with the  pronoun, would appear 

to be the c o r rec t  response) ,  r eg a rd le s s  of whether the  o r ig in a l  sentence 

was r e f l e x iv e  or pronominal. This s t r a te g y  then a r t i f i c i a l l y  reduces 

the  e r r o r  chances fo r  the quant ified-NP pronominal sentences ,  and a lso  

reduces the success chances for  the  qu an t i f ie d  NP-reflexive sentences.

Koster a lso  found t h a t ,  with the q u an t i f ied  NP sentences (but not 

the  d e f i n i t e  NP sen tences ) ,  ch i ld ren  sometimes in te rp re ted  the  second 

conjunct as meaning "and Ernie s a y s . . . t o o "  instead of "and Ernie 

p o i n t s . . . t o o " , a c t in g  the  sentences out as i f  two people were saying 

t h a t  one o ther  person should point  to  himself/him two t im e s .1' Koster 

says t h a t ,  "During the p ra c t i c e  sess ion  the  ch i ld ren  had been s tee red  

away from t h i s  i n t e r p r e t a t i o n ,  and the in tona t ion  of the  t e s t  sentences 

was a lso  aga ins t  t h i s  i n t e r p r e ta t io n "  (Koster ,  1993, p . 127); however, 

t h i s  is a leg i t im ate  i n te r p r e t a t i o n  fo r  these  sentences .  Koster  does 

note,  however, t h a t  t h i s  i n t e r p r e t a t i o n  only occurred with the 

q u a n t i f ie d  NP sentences (16), but not the  comparable d e f i n i t e  NP

'*Koster does not specify  how of ten  t h i s  occurred.

' 'Janet Fodor ( p . c . )  suggests t h a t  the  intended meaning of "Pipo says 
someone should point  a t  himself and Ernie should too" is  q u i te  s t range ;  
the  sentence th a t  Pipo u t t e r s ,  "Someone should po in t  a t  himself  and Ernie 
should too" presupposes t h a t  Ernie i s n ' t  someone.
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sentences (13) ( the  Dutch equiva len t  of "Pipo says t h a t  Bert should

poin t  a t  him/himself and Ernie (should) too")*

Koster argued th a t  these  two f a c t s  suggest t h a t  ch i ld ren  p r e f e r  a

p a ra l le l i s m  of the NP sub jec t  c o n s t ru c t io n s  in the two conjuncts .  When

these  a re  not i d e n t i c a l ,  as in (16) ,  the ch i ld ren  r e s t r u c t u r e  the  t e s t

sentence and a c t  out a scene which matches t h e i r  r e s t ru c tu re d  vers ion of

the  o r ig in a l  t e s t  sentence.  As Koster  notes ,

What the  exact d i f f i c u l t y  is  here and why the  ch i ld ren  
have the tendency to  rec o n s t ru c t  these  q u a n t i f ie d  NP 
sentences is beyond the  scope of t h i s  chap te r ,  but i t  
does give reason to  doubt the  v a l i d i t y  of the  r e s u l t s  
on the  q u a n t i f ie d  NP sentences ,  a t  l ea s t  in the  Dutch 
study. I t  a lso  gives reason to  wonder about the 
e f f e c t s  of q u a n t i f ie d  NPs in the  English study 
(Koster , 1993, p . 127).

Reviewing severa l  previous s tu d i e s ,  Koster argues t h a t  q u a n t i f i e r s  are

problematic:  "A su rp r i s in g  r e s u l t  is t h a t  in almost a l l  of these

sentences ,  the  ch i ld ren  r e s i s t  having the  pronominal be bound by a

q u a n t i f ie d  an teceden t ,  whether t h i s  is  the  c o r re c t  binding so lu t ion  or

not" (Koster , 1993, p . 130)."

These r e s u l t s  suggest to Koster t h a t  the  VP e l l i p s i s  r e s u l t s  found

in Thornton and Wexler 's study may be expla ined as a r e s u l t  of an

experimental  a r t i f a c t .  In the  Thornton & Wexler (1991) study,  the

c o r re c t  r e j e c t i o n  of an inco r rec t  bound v a r ia b le  i n t e r p r e t a t i o n  was best

fo r  sentences with q u a n t i f ie d  NPs and pronominals (90%), while f o r

r e f e r e n t i a l  NPs and pronominals, the inco r rec t  bound va r iab le

i n t e r p r e t a t i o n  had a c o r re c t  r e j e c t i o n  of 78%, and the incorrec t

coreference  i n t e r p r e t a t i o n  had a c o r re c t  r e j e c t i o n  of 57%. Koster

"For r e l a t e d  conclusions ,  see d iscuss ion  of Sano (1992) in sec t ion  
2 .2 ,1 .9  below.
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poin ts  out t h a t  in a l l  cases ,  the  c o r r e c t  response was r e j e c t i o n ,  and 

t h i s  was most successfu l  fo r  q u a n t i f ie d  NP sentences .  Koster suggests 

th a t  t h i s  r e s u l t  could be a t t r i b u t e d  to the  n o n a v a i la b i l i ty  of a bound 

va r ia b le  i n t e r p r e t a t i o n  with q u a n t i f ie d  an tecedents .

Koster concludes with a summary of arguments ag a in s t  the 

reformulat ion of the  binding theory.  F i r s t ,  the re  is not c o n s i s ten t  

experimental  proof of the  n ece ss i ty  of such a refo rm ula t ion .  Second, 

ch i ld ren  demonstrate d i f f i c u l t i e s  with q u a n t i f ie d  NPs; before 

a t t r i b u t i n g  some of the  more support ive  r e s u l t s  to  a reformulated 

P r in c ip le  B, i t ' s  app rop r ia te  to  in v es t ig a te  c h i l d r e n ' s  general  

unders tanding of q u a n t i f ie d  express ions and the  ro le  they play in 

c h i l d r e n ' s  understanding of pronominal antecedent r e l a t i o n s .  As Koster 

asks,  " Is  i t  poss ib le  th a t  q u a n t i f i e r s  do somehow a f f e c t  pronoun binding 

but in a way th a t  is not c en t ra l  to  Binding Theory issues?" (Koster,  

1993, p . 129)."

As we w i l l  see below, some of these  problems have been addressed 

in subsequent resea rch .  However, i t  is c l e a r  t h a t  in order  to  evaluate  

binding in c h i l d r e n ' s  grammar, we need to  have a b e t t e r  understanding of 

q u a n t i f i c a t i o n  in c h i l d r e n ' s  grammar.

2 .1 .5  Thornton ft Wexler (1991, 1993)

The most ex tens ive  work on VP e l l i p s i s  in c h i ld  granmar is the

' \ o s t e r  a l so  argues t h a t  the re  a re  sy n ta c t i c  arguments ag a in s t  the  
re formula t ion  of the binding theory ,  s ince i t  is not always necessary to  
have a c-command r e l a t i o n  in order  to  get a bound v a r ia b le  i n t e r p r e t a t i o n  
fo r  a pronoun.
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work of Thornton & Wexler (1993)'°. Thornton and Wexler attempt to use 

evidence from c h i l d r e n ' s  understanding of VP e l l i p s i s  as the  b as i s  for  

an argument for  the  reformulated binding theory ,  which says th a t  

ch i ld ren  who appear to  v i o l a t e  P r in c ip le  B of the  binding theory in f a c t  

have P r in c ip le  B inna te ly ,  but do not have the  pragmatic p r i n c i p l e ,  

P r in c ip le  P, which p r o h ib i t s  contraindexed express ions  from c o re fe r r in g .  

Thornton and Wexler's  main claim is t h a t  ch i ld ren  who accept pronouns 

which have l o c a l ly  c-commanding c o r e f e r e n t i a l  NPs do not accept sloppy

in te r p r e t a t i o n s  of e l id ed  pronouns when P r in c ip le  B would ru le  them

o u t . ' 1

As d iscussed  in sec t ion  1.3, Thornton and Wexler d i scuss  VP 

e l l i p s i s  in terms of an Indexing Rule, repeated here as (19).

(19) Indexing Rule

If  an occurrence of an index is independent, an alpha-
occurrence, copy the occurrence i t s e l f ;  i f  the
occurrence is dependent, a be ta -occurrence ,  copy the 
dependency i t s e l f  (Thornton & Wexler, 1993, p . 17, 
based on Fiengo & May, 1994).

Also as d iscussed in sec t ion  1.3, Thornton & Wexler "modularize" the

Indexing Rule, breaking i t  down into  Dependence Matching and Independent

Index Copying, repeated  in (20) to  (22).

(20) a.  I f  the  occurrence of an index is an independent
occurrence,  then the dependence value of the  index 
is  independent.

b. I f  the  occurrence of an index is a dependent
occurrence,  then the dependence value of the  index 
is dependent.

'“Thornton & Wexler (1991) was an e a r ly  vers ion of the  work presented 
in Thornton & Wexler (1993).

' 'Note t h a t  t h i s  is con tra ry  to  the  r e s u l t s  of Boster (1991). See 
sec t ion  2 .1 .3  above.
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(21) Dependence Hatching: Copy the  dependence value of the
index.

(22) Independent Index Copying: I f  the  dependence value of
an index is  independent, copy the  index. (Thornton &
Wexler, 1993, p . 19)

VP e l l i p s i s  provides evidence fo r  dependent re fe rence  without 

involving q u a n t i f i c a t i o n .  For example, in (23) the  pronoun has a 

d e f i n i t e  NP antecedent .

(23) Mama Bear washed her and S i s t e r  Bear did  too.

The i n t e r p r e t a t i o n  of (23) which we a re  most concerned with is the  case 

in which the re  i s  coreference  in the  f i r s t  c lause  and a sloppy 

in t e r p r e t a t i o n  of the  second c lau se ,  so t h a t  Mama Bear washed h e r s e l f  

and S i s t e r  Bear washed h e r s e l f .  Sloppy i d e n t i ty  r eq u i re s  Dependence 

Matching. This is  why t h i s  case is c r u c i a l ;  i f  ch i ld ren  a re  not 

coindexing Maaa Bear and her in the  f i r s t  c lause ,  but allowing them to  

c o re fe r ,  in v io la t io n  of P r in c ip le  P, then the  r e l a t i o n s h i p  between Huh 

Bear and her is not dependent. So, i f  ch i ld ren  have Dependence 

Matching, the  r e l a t i o n s h i p  between S i s t e r  Bear and the  pronoun in the  

e l ided  VP should a l so  not be dependent, so t h a t  the sloppy id e n t i ty  

i n t e r p r e t a t i o n  should not be a v a i l a b l e .  However, i f  ch i ld ren  t r u l y  did 

not have P r in c ip le  B, then the  r e l a t i o n s h i p  between Hama Bear and her 

could be one of dependence, in which case the  sloppy id e n t i ty  

i n t e r p r e t a t i o n  should be a v a i la b le .  So t h i s  case is c ru c ia l  evidence 

fo r  the  idea th a t  ch i ld ren  have P r in c ip le  B, but  do not have the 

pragmatic P r in c ip le  P. I t  i s  p a r t i c u l a r l y  c ru c ia l  s ince  i t  does not 

involve q u a n t i f i c a t i o n ,  which may have been i n t e r f e r i n g  in some of the 

other  s tu d ie s  d iscussed above.

Thornton and Wexler p red ic ted  t h a t  ch i ld ren  would not accept a
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sloppy i n t e r p r e t a t i o n  of sentences l ik e  (23). They a lso  pred ic ted  th a t  

ch i ld ren  would r e j e c t  a sloppy i n t e r p r e t a t i o n  of (24) ( i . e . ,  an 

i n t e r p r e t a t i o n  in which Batman cleaned himself  and each t u r t l e  cleaned 

h im se lf ) ,  with a q uan t i f ie d  NP in the second conjunct .

(24) Batman cleaned him and every t u r t l e  did too.

The reasons for  r e j e c t i n g  (24) should be iden t ica l  to  those for  

r e j e c t i n g  (23). However, the  q u an t i f ied  NP in the second c lause  

precludes the  p o s s i b i l i t y  of noncoindexation in the second c lause  (which 

becomes important i f  ch i ld ren  do not demonstrate Independent Index 

Copying). I w i l l  r e tu rn  to d iscuss ion  of t h i s  below.

Thornton and Wexler t e s t e d  these  p red ic t io n s  with nineteen 

ch i ld ren ,  age 4;0 to 5;1 (mean age 4 ;8 ) ,  using the t r u th  value judgment 

t a sk .  As d iscussed in sec t ion  1 .3 ,  Thornton and Wexler found th a t  these  

ch i ld ren  did appear to know the basic  requirement of VP e l l i p s i s :  the  

e l ided  VP must be a r eco ns t ru c t io n  of the  VP in the  f i r s t  conjunc t .  In 

a dd i t ion ,  the  ch i ld ren  seemed to demonstrate Dependence Hatching, 

r e j e c t i n g  sentences in which the pronoun in the f i r s t  conjunct  was 

independent but  the  pronoun in the  second conjunct was dependent. 

However, Thornton and Wexler found some evidence t h a t  ch i ld ren  did not 

always obey Independent Index Copying.” I w i l l  r e tu rn  to d iscuss ion  of 

t h i s  below.

In add i t ion  to t e s t i n g  fo r  the  d i f f e r e n t  p a r t s  of the  Indexing 

Rule, Thornton and Wexler t e s t e d  t h e i r  sub jec ts  with simple (one c lause)

" I t  d o e sn ' t  seem t h a t  these  sentences t e s t i n g  the  bas ic  requirements 
of VP e l l i p s i s  were t r e a te d  as a p r e t e s t ;  da ta  from th e  six  ch i ld ren  who 
disobeyed Independent Index Copying seem to have been included in f u r th e r  
a n a ly s i s .
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"binding con tro l"  sentences .  For these  sentences ,  Thornton and Wexler 

found a 58% ( in c o r r e c t )  acceptance r a t e  fo r  sentences l ik e  (25a) 

(P r in c ip le  P i n f e l i c i t y ) ,  but only an 8% ( in c o r r e c t )  acceptance r a t e  fo r  

P r in c ip le  B v io la t io n s  l ike  (25b).

(25) a. Bert brushed him. [where Bert brushed himself]
b. Every re in d ee r  brushed him. [where each re indeer

brushed himself]

The individual  sub jec t  data  showed th a t  when the  antecedent fo r  the  

pronoun was a r e f e r e n t i a l  NP, (25a),  of the nineteen c h i ld re n ,  e igh t  

ch i ld ren  accepted 3/4 or 4/4 t r i a l s ,  seven ch i ld ren  accepted 2/4 t r i a l s ,  

one c h i ld  accepted 1/4 t r i a l s ,  and th ree  ch i ld ren  responded as a d u l t s .  

When the antecedent was a q uan t i f ied  NP, (25b), only one c h i ld  accepted 

the bound i n te r p r e t a t i o n  (accept ing  a l l  four t r i a l s ) .  This ch i ld  a lso  

accepted a l l  of the  r e f e r e n t i a l  t r i a l s .

The ch i ld ren  in t h i s  study c o r r e c t l y  accepted r e f l e x iv e  sentences 

l ike  (26) 88% of the  time, and accepted coreference  with every Cabbage 

Patch boy ( c o r r e c t ly )  50% of the time in sentences such as (27).

(26) Every reindeer ,  brushed himself , .

(27) Every Cabbage Patch boy, sa id  Superman l ik e s  him,.

Thornton and Wexler included sentences such as (27) as

. . .  co n tro l s  to  provide a d d i t io n a l  information 
regarding c h i l d r e n ' s  a b i l i t y  to  compute bound v a r ia b le  
r e p re se n ta t io n s .  In c o n t r a s t  to  the  pronoun in 
[ (2 5 a ) ] ,  the  pronoun in t h i s  two c lause  s t r u c tu r e  can 
be given a bound va r iab le  i n t e r p r e t a t i o n .  By showing 
th a t  ch i ld ren  could ass ign  bound v a r ia b le  
i n t e r p r e t a t i o n s  to  pronouns, we aimed to  lend ex tra  
c r e d i b i l i t y  to  our t e s t  of P r in c ip le  B in [ ( 2 5 a ) ] ,  
which r e s ted  on the p o s s i b i l i t y  of i n t e r p r e t i n g  him as 
a bound v a r i a b le  (Thornton & Wexler, 1993, pp .43-44).

For (27) ,  in the  s to ry  ac ted  out ,  two Cabbage Patch boys say Superman

l ik es  them, and not another ch a rac te r ,  Y, while  the  t h i r d  Cabbage Patch
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boy says t h a t  Superman l ik e s  him and Y. I t  is  not c l e a r  why su b jec ts  

accepted t h i s  sentence only h a l f  of the  time, s ince with r e f l e x iv e s  with 

a q u an t i f ie d  an tecedent ,  such as (26), su b jec ts  had an acceptance r a t e  

of 88%. Thornton and Wexler suggest t h a t  50% should be the  expected 

acceptance r a t e  fo r  (26) ,  s ince (26) is ambiguous. This suggests ,  once 

again, t h a t  the  t r u th  value judgment task  is not measuring judgments of 

grammatica li ty ;  "ch i ld ren  w i l l  o f ten  choose one reading and respond in 

some way, poss ib ly  r e f l e c t i n g  preferences"  (Thornton & Wexler, 1993, 

p . 65).

F in a l ly ,  fo r  the  sentences involving VP e l l i p s i s  and P r in c ip le  B, 

Thornton and Wexler's r e s u l t s  appear to  agree with t h e i r  p re d ic t io n s .

For sentences without  overt  q u a n t i f i e r s ,  Thornton and Wexler p red ic ted  

t h a t  ch i ld ren  would accept  the  sloppy i n t e r p r e t a t i o n  fo r  sentences with 

possess ive  pronouns l ik e  (28a) and fo r  sentences with r e f l e x iv e s  (28b), 

but  would r e j e c t  sentences l ik e  (28c), which include a v io la t io n  of 

P r in c ip le  B. In f a c t ,  the  ch i ld ren  accepted (26a) 82% of  the time, 

accepted (28b) 100% of the  t ime, and accepted the  P r in c ip le  B v io la t io n  

of (28c) (where Gonzo covered himself ,  and Snuffy covered himself)  22% 

of the  time.

(28) a. Mr. Dog, brushed his , t e e th  and every dinosaur, did 
< . . .h i s ,  teeth> too .

b. Bert,  covered himself,  with sand and Snuffy, did
< . . s e l f ,> too.

c. Gonzo, covered him, with sunblock and Snuffy, did
<. .hiiFij> too.

Again, i t  is not c l e a r  what a percentage of 22% means; looking a t  

ind iv idual  sub jec t  da ta  may be u se fu l .  Ten of the  nineteen  sub jec ts  

accepted sentences l ik e  (28c) a t  l e a s t  once, in apparent  v io la t io n  of
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P r in c ip le  B. Three sub jec ts  accepted sentences l ike  (28c) 1 out of 4 

times;  seven sub jec ts  accepted sentences l ike  (28c) 2 out of 4 t imes;  no 

sub jec ts  accepted sentences l ik e  (28c) more than h a l f  of the  time.

Within su b je c t s ,  then,  the re  is q u i te  a lo t  of v a r i a b i l i t y  in acceptance 

of these  i tem s .”

Thornton and Wexler a lso  p red ic ted  t h a t  ch i ld ren  would accept only 

a s t r i c t  i n t e r p r e t a t i o n  fo r  VP e l l i p s i s  sentences l ike  (29) ( i . e . ,  when 

Bert lassoed h im se lf ) .  P r in c ip le  B r eq u i re s  t h a t  Bert and him have 

d i f f e r e n t  indices ;  i f  coreference  is accepted for  the  f i r s t  c lause  of 

(29),  i t  must be due to  a P r in c ip le  P i n f e l i c i t y .  Thus, Bert and him

would have d i f f e r e n t  ind ices ,  but would c o re f e r .  I f  Bert and him have

d i f f e r e n t  ind ices ,  the  index on him must be independent. I f  the  index 

on h i a  i s  independent, then by Dependency Matching the index on the  

e l id ed  pronoun must a lso  be independent, r e s u l t i n g  in s t r i c t  i d e n t i ty .

In f a c t ,  the  ch i ld ren  accepted the  sentence in (29) ,  in which hiaj 

re f e r r e d  to  B er t ,  43% of the  time.

(29) Bert, lassoed hinij and the  Tin Man did c . -h im ^  too.
(where i* j ]

(30) Bert, brushed him,,. [where i =j  j

More s p e c i f i c a l l y ,  Thornton and Wexler p red ic ted  t h a t  only 

ch i ld ren  who accepted (25a) [ repeated  here as (30 ) ] ,  in v io la t io n  of

”The verbs used fo r  these  sentences were clean , cover w ith , serve and 
sq u ir t. Data a re  not provided f o r  each verb, so i t  is not c l e a r  i f  
p red ic a te  type had any e f f e c t  here. We might expect t h a t  i t  would; ( i ) ,  
with a sloppy reading,  does not seem so bad, e s p e c i a l l y  compared to  ( i i ) .

( i )  I'm gonna cover me with sunblock and Snuffy is too.
( i i )  I 'm gonna h i t  me and Snuffy is too.

Note, however, th a t  ( i )  is much e a s i e r  to ge t  with a f i r s t  person pronoun
than with a t h i r d  person pronoun.
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P r in c ip le  P, would accept (29). Dividing sub jec ts  in to  two groups, 

those  who r e j e c te d  (30) on every one of the  four  t r i a l s  ( th ree  

s u b je c t s ) ,  and those who accepted (30) on a t  l e a s t  one t r i a l  ( s ix teen  

s u b je c t s ) ,  Thornton and Wexler found th a t  a l l  of the  ch i ld ren  in the 

f i r s t  group, who always r e j e c t e d  (30) ,  a lso  always re j e c te d  (29).  The 

ch i ld ren  in the second group, who accepted (30) a t  l e a s t  once, a lso  

accepted (29) an average of 52% of the  time, thus confirming Thornton 

and Wexler 's p r e d ic t io n /*

For sentences with an overt  q u a n t i f i e r ,  Thornton and Wexler 

p red ic ted  t h a t  the  ch i ld ren  would accept sentences with r e f l e x iv e s ,  and 

r e j e c t  sentences with pronouns. (31) had an acceptance r a t e  of 95%,

while (32) ,  a P r in c ip le  B v i o l a t i o n ,  had an acceptance r a t e  of only 10%.

(31) Spiderman, t i c k l e d  himself,  and every horse^ did
< . . self j> too.

(32) Batman, cleaned him, and every tu r t l e^  did c - .h im ^  too.  

Here (32) had the i n t e r p r e t a t i o n  in which Batman cleaned himself  and 

each t u r t l e  cleaned h imself .  (32) is e a s i e s t  to  understand i f  we begin 

with the  second conjunct:  s ince we are  tak ing  the d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of him in the  second conjunct (each t u r t l e  cleaned 

h im se lf ) ,  him in the  second conjunct must be bound to  (and thus 

coindexed with) every t u r t l e .  In t h i s  case ,  the  r e l a t i o n s h ip  in the

"Another way of examining individual  data  would be to  see what
percentage of ch i ld ren  accepted both of these  sentence types a t  leas t
once. Thornton and Wexler 's p re d ic t io n  is  t h a t  i f  ch i ld ren  r e j e c t  (30), 
then they must a l so  have r e j e c t e d  (29); t h i s  i s  confirmed, but based only 
on th ree  ch i ld ren  ( the  ch i ld ren  who were b a s i c a l l y  a d u l t - l i k e ) .  A 
s t ronger  p red ic t io n  would be t h a t  ch i ld ren  who accept (30) should a lso  
accept (29).  Sixteen ch i ld ren  accepted (30) a t  l e a s t  once; of  these
s ix teen  c h i ld re n ,  twelve a lso  accepted (29) a t  l e a s t  once (75%). There 
should be some explanat ion  fo r  why t h i s  is  not t ru e  fo r  the  o th e r  25%. 
What are  the  o the r  reasons why ch i ld ren  might r e j e c t  (29)?
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second conjunct is dependent. Because of Dependence Matching, t h i s  

means th a t  the  r e l a t i o n s h i p  in the  f i r s t  conjunct must a lso  have been 

dependent; in o ther  words, Bataan and hia  in the  f i r s t  c lause  must a lso  

have been coindexed. As a r e s u l t ,  both the  f i r s t  c lause  and the second

c lause  conta in  P r in c ip le  B v i o la t io n s .

I t  is useful  to  compare (32), the  sloppy i n te r p r e t a t i o n  with a 

q uan t i f ied  an tecedent ,  with (28c) [ repeated  here  as (3 3 ) ] ,  the  sloppy 

i n te r p r e t a t i o n  with a r e f e r e n t i a l  NP antecedent .

(33) Gonzo, covered him, with sunblock and Snuffyj did
<. .himj> too.

(33) was accepted 22% of the  time, while (32), as noted above, was

accepted only 10% of the time. Why is th e re  a d i f f e re n c e  in the

acceptance r a t e s  of these  two sentences?” Both involve sloppy readings 

which req u i re  v io la t io n  of P r in c ip le  B, so both should be r e j e c t e d .  

Thornton and Wexler argue t h a t  the  e leva ted  acceptance r a t e  of (33) is a 

r e s u l t  of some ch i ld ren  lacking both P r in c ip le  P and the Independent 

Index Copying c lause  of the  Indexing Rule. According to  Thornton and 

Wexler, these  ch i ld ren  ass ign  a s t r u c tu r e  to (33) with four d i f f e r e n t  

indices on the  four r e le v an t  NPs (Gonzo, h ia ,  Snuffy, and the e l ided  

h i a ) ,  and then allowed two p a i r s  of indices  to  c o re fe r ,  as in (34).

(34) Gonzo, covered hinij with sunblock and Snuffy* did
<..him,> too .  [where i=j  and k-1]

Thornton and Wexler argue

i t  is l ik e ly  t h a t  Independent Index Copying fol lows 
from a general  family of in te rp re t iv e /p rag m a t ic  
co n s id e ra t io n s .  We a lready  know t h a t  another  such 
cons id e ra t io n ,  P r in c ip le  P, is delayed in c h i ld ren .

“Thornton and Wexler do not say i f  t h i s  d i f f e re n c e  is s t a t i s t i c a l l y  
s i g n i f i c a n t .
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T h e re fo re . . . i t  is not t o t a l l y  su rp r i s in g  th a t  
Independent Index Copying might be somewhat delayed 
(Thornton & Wexler, 1993, p . 72).

While i t  may not be su rp r i s in g  th a t  Independent Index Copying is

delayed, i t  is highly problematic  fo r  Thornton and Wexler 's  theory.  If

c h i ld ren  allow p a i r s  of indices to  c o re fe r ,  then the re  is no way to

d i s t in g u i s h  between binding and coreference  fo r  these  ch i ld ren .  If

c h i ld ren  allow an i n te r p r e t a t i o n  of sentences l ike  (34) which is

lo g ic a l ly  equiva len t  to  the  sloppy id e n t i ty  i n t e r p r e t a t i o n  but without

having to  cofndex the re levan t  NPs, i t  e v i s c e r a t e s  the  re levance  of

e l l i p s i s  fo r  Thornton and Wexler's purpose, which is to  determine

whether ch i ld ren  obey P r in c ip le  B."

In order  to  f u r th e r  in v es t ig a te  the  cases in which i t  appeared 

th a t  ch i ld ren  do n ' t  know the Independent Index Copying p a r t  of the  

Indexing Rule, Thornton and Wexler added a follow-up study. Sentences 

l ik e  "Gonzo covered him with sunblock and Snuffy did  too" were 

o r i g i n a l l y  designed to  t e s t  a rep re se n ta t io n  t h a t  would v io la t e  

P r in c ip le  B; the  context  fo r  t h i s  sentence showed Gonzo covering himself  

and Snuffy covering himself ,  but  n e i th e r  covering a t h i r d  c h a r a c te r ,  

Porky Pig. A ch i ld  (with Independent Index Copying) responding "no" to 

t h i s  sentence would have to  be tak ing  the  pronoun him to  respond to  the  

o u ts ide  r e f e r e n t .  Porky Pig. However, ch i ld ren  lacking P r in c ip le  P 

would have the  a d d i t ion a l  p o s s i b i l i t y  of allowing an inside  r e f e r e n t .  

Based on t h e i r  r e s u l t s ,  Thornton and Wexler assumed th a t  ch i ld ren  who 

lack P r in c ip le  P have a p reference  fo r  a ss ign ing  coreference  r e l a t i o n s

"This point  is due to Bob Fiengo.
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sentence i n t e r n a l l y ,  every th ing  e l s e  being e q u a l . "  I f  t h i s  is the 

case ,  i t  would have been d i f f i c u l t  fo r  ch i ld ren  lacking P r in c ip le  P to  

allow hia  to r e f e r  to Porky Pig. Thornton and Wexler imagined t h a t ,  

hearing t h i s  sentence,  a ch i ld  might au tom at ica l ly  attempt to  make the 

pronoun c o r e f e r e n t i a l  with Gonzo, con tra  indexing the NPs in the f i r s t  

conjunct but allowing them to c o re fe r .  Then, i f  the  pronoun in the  

second conjunct  is recons t ruc ted  according to  the  Indexing Rule, the 

sentence can only have the  i n t e r p r e t a t i o n  t h a t  "Gonzo covered himself  

and Snuffy covered Gonzo", with the  r e p re se n ta t io n  in (35),

(35) Gonzo, covered him, and Snuffy, ccovered hinij> too.
[Gonzo, * him,]

In the o r ig in a l  experiment,  the  s t r i c t  in te rn a l  r e f e r e n t  i n t e r p r e t a t i o n  

was not the  i n t e r p r e t a t i o n  t h a t  was made a v a i la b le  in the  s to ry .  A 

ch i ld  lacking P r in c ip le  P who had a p reference  fo r  t h i s  i n t e r p r e t a t i o n  

would have had to backtrack in order  to  reass ign  the  pronoun refe rence  

ou ts ide  the  sentence, which may have caused a process ing overload,  

r e s u l t i n g  in guessing.  To avoid t h i s  problem, Thornton and Wexler used 

sentences such as (36).

(36) Kermit 's  f r i en d  wiped him and Big Bird did too.

This sentence is grammatical when the  pronoun is c o r e f e r e n t i a l  with 

Kermit, so coreference  in the  f i r s t  conjunct  does not e n t a i l  a v io la t io n  

of P r in c ip le  B. However, according to  Thornton and Wexler, a sloppy 

i n t e r p r e t a t i o n  is ru led  out because coindexing in the  second conjunct

"However, McDaniel e t  a l .  (1990) found t h a t  ch i ld ren  who appeared to 
v io la t e  P r in c ip le  B p re fe r red  re fe rence  in te rn a l  to the  sentence in 
complex sentences (such as "Grover th ink s  t h a t  Cookie Monster is touching 
him" or "Cookie Monster wants Grover to  wash him"), but  u sua l ly  r e j e c te d  
in te rna l  re fe rence  fo r  simple sentences ( e . g . ,  "Grover is washing him").
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v io la t e s  P r in c ip le  B; the  sentence cannot mean th a t  Kermit 's  f r iend  

wiped Kermit, and Big Bird wiped himself .

According to Thornton and Wexler, i f  ch i ld ren  have the  e n t i r e  

Indexing Rule, then those ch i ld ren  w i l l  a ss ign  sentence in te rna l  

re fe rence  to the  f i r s t  h ia ,  and th e re fo re  w i l l  not have to  back up and 

reass ign  re fe rence  in process ing the sentence. This e l im ina te s  the  

process ing problem th a t  e x is te d  with the  "grammatical but f a l s e "  reading 

of (35).  I f  ch i ld ren  lacked P r in c ip le  P and lacked Independent Index 

Copying, they could ass ign  (36) the  r e p re se n ta t io n  in (37).

(37) K e rm i t / s  f r i e n d  wiped hint) and Big Bird, <wiped him,> 
too.

I f  ch i ld ren  do not have Independent Index Copying, th e re  i s  no 

requirement on a s t r i c t  reading to copy over the  index from the  f i r s t  

conjunc t .  These ch i ld ren  could accept a reading in which Kermit 's  

f r i en d  wipes Kermit and Big Bird wipes Big Bird. Thornton and Wexler 

thus c rea ted  a s i t u a t i o n  in which ch i ld ren  can say "yes" i f  they d o n ' t  

know Independent Index Copying, but must say "no" i f  they do know 

Independent Index Copying.

Thornton and Wexler t e s t e d  s ix teen  ch i ld ren  in t h e i r  follow-up 

study, between the  ages of 3;9 and 5;10 (mean age 4 ;5 ) .  The follow-up 

included sentences l ik e  (36) ,  r e f l e x iv e  sentences with a sloppy 

i n t e r p r e t a t i o n  ( i . e . ,  "X brushed himself  and ¥ did too")  and P r in c ip le  P 

cases ( i . e . ,  "X brushed him"). The t e s t s  for  P r in c ip le  P were 

( i n c o r r e c t ly )  accepted 41% of the time. The r e f l e x iv e  sentences were 

( c o r r e c t l y )  accepted 66% of the  time, and the t a r g e t  sen tences ,  l ike

(36),  were accepted 28% of the  time. However, fo r  Thornton and Wexler, 

j u s t  those  ch i ld ren  who accepted both of these  sentence types ( i . e . ,
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those  ch i ld ren  who accepted a sloppy i n t e r p r e t a t i o n  and accepted 

P r in c ip le  P v io la t io n s )  were r e le v an t .  Of the  o r ig in a l  s ix teen  

c h i ld re n ,  only s ix  ch i ld ren  accepted both sentence types .  Among these 

c h i ld re n ,  th e re  were U /24  acceptances of the  i n t e r p r e t a t i o n  in which 

Kermit 's  f r i en d  wipes Kermit and Big Bird wipes h imself .  This led 

Thornton and Wexler to  r e j e c t  the idea t h a t  a flaw in the  experimental 

s t im ul i  led to  the  f ind ings  in the  main study. Ins tead ,  they suggest 

t h a t  some ch i ld ren  do not have P r in c ip le  P or  Independent Index Copying.

There is another po ss ib le  way fo r  ch i ld ren  to  ge t  the 

i n t e r p r e t a t i o n  in which Kermit 's  f r i en d  wipes Kermit and Big Bird wipes 

Big Bird.  As noted in sec t io n  1 .3 ,  Thornton and Wexler 's modular 

indexing ru le  is incomplete: they leave out  a ru l e  fo r  s i t u a t i o n s  in 

which the  dependency value in the  f i r s t  c lause  is dependent. When the 

value of the  index is  dependent, the  dependency i t s e l f  is copied; l e t ' s  

c a l l  t h i s  Dependency Copying. This requ i re s  a c e r t a in  type of 

s t r u c tu r a l  i d e n t i ty  between the f i r s t  and second c lauses .  This 

s t r u c tu r a l  i d e n t i ty  i s  lacking in (3 6 ) .*  Compare the sentence in (38).

(38) Kermit 's  f r i e n d  wiped h is  face  and Big Bird did too. 

With the possess ive  pronoun, no P r in c ip le  B v io la t io n  a r i s e s  in the  

second conjunc t .  A sloppy i n t e r p r e t a t i o n  is a v a i l a b l e ,  but only i f  h i s  

in the  f i r s t  c lause  r e f e r s  to  Kermit 's  f r i e n d ,  not to  Kermit; t h i s  

sentence cannot mean th a t  Kermit 's  f r i en d  wiped Kermit 's  face  and Big 

Bird wiped Big B i r d ' s  face .  Because of Dependency Copying, the  indexing

" S t ru c tu ra l  i d e n t i t y  is lacking in (36) because in the  f i r s t  conjunct 
the  NP with the  copied index is Kermit, which is  not the  sub jec t  but is 
inside  the  NP Kermit's friend; in the  second conjunc t ,  the  sub jec t  NP Big 
Bird is the  only NP a v a i l a b l e .
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in (39) is no good.

(39) * [K erm i t /s  f r ien d ] ,  wiped his,  face  and Big Bird,
<wiped his ,  face> too.

Returning to  Thornton and Wexler's example, instead of the  indexical  

p a t t e rn  in (37) ( repeated  here as (40 )] ,  perhaps ch i ld ren  a re  allowing 

the indexical  p a t te rn  in (41). I f  t h a t  were the  case ,  then ch i ld ren  

would be missing Dependency Copying and P r in c ip le  B.

(40) K erm i t /s  f r i en d  wiped him, and Big Bird, <wiped him,>
too.

(41) K e rm i t / s  f r i en d  wiped him, and Big Bird, <wiped hinv>
too.

This may seem un l ik e ly ,  but keep in mind th a t  we have seen th a t  ch i ld ren  

seem to  have a very st rong preference  fo r  sloppy i n t e r p r e t a t i o n s .  We 

need to  f ind some way to ru le  out t h i s  p o s s i b i l i t y ,  i . e . ,  to  t e s t  fo r  

Dependency Copying.

In summary, Thornton and Wexler found th a t  while a l l  ch i ld ren  

adhered to  Dependence Matching, a few ch i ld ren  seemed to  lack knowledge 

of Independent Index Copying. Thornton and Wexler claim t h a t  t h e i r  

r e s u l t s  show ch i ld ren  obeying P r in c ip le  B in e l ided  VPs, but  not always 

obeying P r in c ip le  P. However, t h e i r  own f ind ings  with re spec t  to 

Independent Index Copying br ing  into  quest ion the  relevance of these  

r e s u l t s .  For ch i ld ren  who lack knowledge of Independent Index Copying, 

who can f r e e ly  index NPs and then f r e e l y  allow those d i f f e r e n t  indices 

to c o re f e r ,  we cannot determine whether they obey P r in c ip le  B or not .
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2 .2  Pronouns

Three types of evidence have been provided for  the  theory t h a t  

ch i ld ren  who appear to  v io la t e  P r in c ip le  8 have the reformulated 

P r in c ip le  B inna te ly ,  but e i t h e r  lack a pragmatic p r in c ip le  (P r in c ip le  

P) which p ro h ib i t s  con tra  indexed express ions  from c o r e f e r r i n g ,  or a re  

unable to process sentences which requ i re  execution of a ru le  of 

i n t e r p r e t a t i o n  (Rule I ) ( f o r  d iscuss ion  see sec t ion  1 .4 .2 ) .  In sec t ion

2.1 we have already d iscussed VP e l l i p s i s  with re spec t  to  the 

reformulated binding theory .  Here I w i l l  tu rn  to  pronouns in c h i ld  

grammar, and d iscuss  two o th e r  types of evidence which have been 

provided to  support the  reformulated binding theory .  F i r s t ,  in sec t ion  

2 .2 .1 ,  I w i l l  d iscuss  c h i l d r e n ' s  behavior with quanti f ie r -bound  

pronouns, as compared to  t h e i r  behavior with pronouns with r e f e r e n t i a l  

an tecedents .  Second, in sec t ion  2 .2 .2 ,  I w i l l  d i scuss  c h i l d r e n ' s  

understanding of the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  of p lu ra l  pronouns.

2 .2 .1  Quantif ier-bound pronouns

Is there  evidence t h a t  young ch i ld ren  understand q u a n t i f i c a t i o n  in 

the  same way as adu l ts?  In add i t ion  to  the  s tu d ies  of bound v a r ia b le  

pronouns, a few recen t  s tu d ie s  have examined c h i l d r e n ' s  unders tanding of 

q u a n t i f i e r s  and i t  is not c l e a r  t h a t  c h i l d r e n ' s  understanding of 

q u a n t i f i c a t io n  is  iden t ica l  to  t h a t  of a d u l t s  (see  sec t ion  2 .3  below).

I f  ch i ld ren  in te r p r e t  q u a n t i f i c a t i o n  and scope d i f f e r e n t l y  from a d u l t s ,  

how w i l l  t h i s  a f f e c t  t h e i r  i n t e r p r e t a t i o n  of the  sentences used to  t e s t  

c h i l d r e n ' s  understanding of the  binding p r in c ip le s?

In t h i s  sec t ion  I w i l l  f i r s t  d iscuss  some of the  evidence fo r  the
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reformulated binding p r in c ip le s  presented in Chien & Wexler (1988,

1990), and then turn  to  some apparent  counterevidence (Lombardi & Sarnia, 

1989, and Kaufman 1987, 1988). Next 1 w i l l  review some other  evidence 

fo r  c h i l d r e n ' s  bound v a r ia b le  i n te r p r e t a t i o n  of pronouns (Chien &

Wexler, 1991), some evidence from Russian (Avrutin & Wexler, 1992), some 

evidence from Icelandic  ( S i g u r j o n s d ^ t t i r  & Hyams, 1992), and some 

evidence from Dutch ( P h i l ip  & Coopmans, 1995b). F in a l ly ,  1 w i l l  end 

t h i s  review of s tu d ie s  of quant i f ie r -bound  pronouns with two 

explanat ions  based on lex ica l  a c q u i s i t io n  (Boster ,  1991 and Sano, 1992).

2 .2 .1 .1  Chien & Wexler (1988, 1990)

Some of the  most i n f lu e n t i a l  work on c h i l d r e n ' s  understanding of 

bound v a r i a b le  pronouns has been the work of Chien & Wexler (1988,

1990). Chien & Wexler (1988) was the  f i r s t  study to  d i r e c t l y  t e s t  the  

re formulat ion  of P r in c ip le  B. Chien and Wexler t e s t e d  177 ch i ld ren  

between the  ages of 2;6 and 7;0 on a yes/no judgment ta sk ;  in a d d i t io n ,  

they t e s t e d  twenty a d u l t s , ” In the  t a s k ,  the  sub jec t  was presented 

with a cartoon p i c tu r e ,  an in t roduc to ry  sentence ( e . g . ,  "This is 

Goldilocks;  these  a re  the  b e a r s " ) ,  and a quest ion r e l a t e d  to the  p ic tu re  

( e . g . ,  " Is  every bear washing her?" ) .

Chien and Wexler found t h a t  ch i ld ren  a t  age 5 and o lder  c l e a r l y  

demonstrated knowledge of P r in c ip le  A of the  binding theory ,  with 

percentages c o r re c t  h igher  than 90%. However, the percentage of 

c h i l d r e n ' s  c o r r e c t  responses t o  q u a n t i f i e r - r e f l e x i v e  quest ions  was

"I am rep o r t in g  here  the  data  from Experiment 4 of Chien & Wexler 
(1990). The experiment descr ibed  th e re  is the  f i n a l  vers ion of the work- 
in-progress  descr ibed in Chien & Wexler (1986).
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sy s te m a t ica l ly  lower than the percentage of t h e i r  responses to name- 

r e f l e x iv e  q u e s t io n s .10 Chien and Wexler expla ined t h i s  r e s u l t  as a 

consequence of ch i ld ren  not demonstrating c le a r  knowledge of the  

concepts of q u a n t i f ie d  NPs u n t i l  the  age of 5. However, as we w i l l  see, 

Chien and Wexler did not provide c le a r  evidence of ch i ld ren  

understanding q u a n t i f i c a t i o n  even a f t e r  age 5.

With re spec t  to pronouns, Chien and Wexler found th a t  2- and 3- 

y ear -o ld  ch i ld ren  seem to  know th a t  a nonref lex ive  pronoun can r e f e r  to 

a d e f i n i t e  NP outs ide  the  sentence.  However, even in the  age range of 5 

to  6, ch i ld ren  did  not know th a t  a pronoun must not r e f e r  to  a local  c- 

commanding NP. For sentences such as “ Is Hama Bear touching he r?1' ,  

where her  r e f e r r e d  to Mama Bear, ch i ld ren  younger than 4 years 

i n c o r re c t ly  answered "yes" about 70% of the  time, ch i ld ren  between 4 and 

5 i n c o r re c t ly  answered "yes" about 60% of the  time, ch i ld ren  between 5 

and 6 in c o r re c t ly  answered "yes" about 50% of the  time, and ch i ld ren  

between 6 and 7 in c o r re c t ly  answered "yes" about 24% of the time.

In c o n t r a s t  to  t h i s ,  Chien and Wexler found th a t  ch i ld ren  in the 

age range of 5 to  6 know P r in c ip le  B f o r  bound v a r ia b le  cases .  When the 

quest ion  matched the  p i c t u r e ,  ch i ld ren  in t h i s  age range c o r r e c t l y  

answered "yes" more than 90% of the  time. When the re  was a mismatch, 

ch i ld ren  between 5 and 6 c o r r e c t l y  answered "no" about 84% of the  time, 

while ch i ld ren  o ld e r  than 6 c o r r e c t l y  answered "no" about 87% of the  

time. Chien and Wexler took these  r e s u l t s  to  in d ica te  th a t  ch i ld ren  

know the binding theory  but lack the  necessary  pragmatic p r in c ip le .  The

NAdu1ts gave almost p e r f e c t  responses to  both kinds of r e f l e x iv e  
ques t ions .
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r e i n t e r p r e t e d  P r in c ip le  B s t a t e s  t h a t  only pronouns as bound va r ia b le s  

are  sub jec t  to binding theory (Chien & Wexler, 1988), while P r in c ip le  P 

governs the  choice of re fe rence  in a c lause  so th a t  two d i f f e r e n t  

indices do not r e f e r  to  the  same th ing  (Chien & Wexler, 1990).

Two d i f f i c u l t i e s  fo r  t h i s  account a r i s e  a t  t h i s  p o in t .  F i r s t ,  

Chien and Wexler have s h i f t e d  the  burden of explanat ion  to  a pragmatic 

ru le  without  de f in ing  i t  p r e c i s e ly  or exp la in ing  how i t  is acquired .  

Furthermore, and perhaps more problematic  for  t h e i r  p o s i t io n ,  the  only 

evidence Chien & Wexler (1988, 1990) supplied supporting t h e i r  claim 

th a t  ch i ld ren  have P r in c ip le  B is the  f a c t  t h a t  they r e j e c t  "Is every 

bear touching her?" to  descr ibe  the  p ic tu re  with th ree  female bears and 

a g i r l ,  where each bear is touching h e r s e l f  and the  g i r l  is not being 

touched. Given th a t  these  same c h i ld ren  accept " Is  Mama Bear touching 

her?" to  descr ibe  the  p i c tu r e  with a female bear and a g i r l ,  where the 

bear i s  touching h e r s e l f  and the  g i r l  is not being touched, i t  might be 

the  case t h a t  ch i ld ren  simply p r e f e r  not to  accept pronouns coindexed 

with q u a n t i f i e r s ,  fo r  reasons independent of P r in c ip le  B, f o r  example 

because they do not ye t  understand how q u a n t i f i e r s  work. Chien and 

Wexler t r y  to  respond to  t h i s  p o t e n t i a l  ob jec t ion  by showing th a t  

ch i ld ren  understand the  q u a n t i f i e r s  a l l  and every in the ad u l t  way; 

however, they only used sentences such as "Is  every bear touching 

Goldi locks?",  which c r u c i a l l y  did not involve pronouns. Another 

p o s s i b i l i t y  i s  t h a t  ch i ld ren  do not a llow s in g u la r  pronouns to  be bound 

by every because of semantic number disagreement between every bear 

(which denotes a p l u r a l i t y )  and her (which is  s in g u la r ) .  We w i l l  r e tu rn  

to and c l a r i f y  some of these  issues in d iscuss ion  of some of the  s tud ies
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descr ibed  below. In p a r t i c u l a r ,  Chien & Wexler (1991) responded to  some 

c r i t i c i s m s  of t h e i r  e a r l i e r  work by in v es t ig a t in g  c h i l d r e n ' s  

i n t e r p r e t a t i o n  of complex sentences involving q u a n t i f ie d  antecedents  

(see sec t ion  2 .2 .1 .4  below).

2 .2 .1 .2  Some C o n f l ic t ing  R esu l ts :  Lorturdl  & S a n a  (1989)

A few s tud ies  have obtained r e s u l t s  which c o n t ra d ic t  those of 

Chien & Wexler (1988, 1990). Lombardi & Sarma (1989) attempted to t e s t  

the hypothesis  t h a t  c h i l d r e n ' s  performance on P r in c ip le  B can be 

accounted fo r  by Chien and Wexler 's re formulat ion  of P r in c ip le  B, using 

d i f f e r e n t  tasks  and d i f f e r e n t  sentence types .  Lombardi and Sarma's 

experiment had two p a r t s ,  each of which cons is ted  of a t r u t h  value 

judgment task  and an a c t -o u t  ta sk ;  however, t h e i r  t r u t h  value judgment 

task  had too few t r i a l s ,  so only r e s u l t s  from the a c t - o u t  task are  

repor ted .

Lombardi and Sarma t e s t e d  nineteen c h i ld re n ,  aged 4;0 to  6 ;2 .  Of 

th e s e ,  the  data  of four were d iscarded  because of in a t t e n t io n  or  no 

understanding of the  task .  In Par t  1, the  ch i ld ren  were asked to  a c t  

out sentences l ike  (42). In Pa r t  2, they were asked to  a c t  out 

sentences l ike  (43).  Ten ch i ld ren  were given Part  1 f i r s t ,  and f iv e  

were given Part  2 f i r s t .

(42) Monkey wants Bert to  give him a p resen t .

(43) Monkey wants every puppet to  give him a p resen t .

All of these  sentences contained the d a t iv e  verbs g iv e , g e t , feed , or 

fin d . Previous work such as Chien and Wexler 's had used verbs such as 

wash, which can be used e i t h e r  t r a n s i t i v e l y  or i n t r a n s i t i v e l y  and may
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have had a b ias  towards a r e f l e x iv e  i n t e r p r e t a t i o n  s ince they have a 

r e f l e x iv e  meaning when used without an o b je c t .

Lombardi and Sarma did not f ind b e t t e r  performance on P r in c ip le  6 

fo r  bound v a r ia b le  pronouns than for  r e f e r e n t i a l  pronouns. The ch i ld ren  

had about 42% c o r re c t  responses fo r  bound v a r i a b le s ,  and about 48% 

co r re c t  responses fo r  r e f e r e n t i a l  pronouns. In a d d i t io n ,  none of t h e i r  

sub jec ts  performed b e t t e r  on P r in c ip le  B fo r  bound v a r ia b le s  than fo r  

r e f e r e n t i a l  pronouns. Results  from con tro l  sentences such as (44) 

suggest t h a t  some of the ch i ld ren  did not understand the meaning of 

ev e ry .

(44) Monkey wants every puppet to  give Raccoon a toy.

Four of the  f i f t e e n  su b jec ts  c o n s i s t e n t ly  used only one puppet in these

t r i a l s ,  even though these  sentences did not involve any binding

p r in c ip le s  and should have been easy. These sub jec ts  did not show any 

c o n s i s t e n t  response p a t t e rn  fo r  the  o ther  sentences t e s te d .

Lombardi and Sarma suggest ,  following Grimshaw & Rosen (1990), 

t h a t  ch i ld ren  may do b e t t e r  on the  bound v a r ia b le  sentences in Chien and 

Wexler's experiment not because they are  b e t t e r  a t  bound v a r i a b le s ,  but 

because they a re  worse a t  them. The c o r re c t  answer fo r  these  sentences

is to  r e j e c t  them. I f  ch i ld ren  do not accept  bound v a r ia b le

in te r p r e t a t i o n s  fo r  pronouns, the re  a re  two po ss ib le  reasons fo r  them to 

r e j e c t  such sentences:  a P r in c ip le  B v io la t io n  and the f a c t  t h a t  th e re  

is a pronoun used as a bound va r ia b le .

2 .2 . 1 . 3  More C on flictin g  R esults: Kaufaan (1987, 1988)

Kaufman (1987, 1988) has a lso  argued ag a in s t  Chien and Wexler 's
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r e s u l t s .  Kaufman claimed t h a t  Chien and Wexler had not c l e a r l y  

demonstrated t h a t  ch i ld ren  a re  delayed with respec t  to P r in c ip le  B. 

Discussing Wexler & Chien (1985), Kaufman pointed out t h a t  only ch i ld ren  

in the  o ld es t  age groups performed b e t t e r  on r e f l e x iv e  sentences than on 

pronominal sentences;  a t  the younger ages,  pronominal performance was a t  

l e a s t  as good and of ten  b e t t e r  than r e f l e x iv e  performance. In a d d i t io n ,  

Wexler & Chien (1985) d id  not supply rep o r t s  of s t a t i s t i c a l  

s ig n i f ic a n c e ,  so i t  was impossible to determine i f  the scores fo r  the  

pronominal and r e f l e x iv e  a t  any given age were s i g n i f i c a n t l y  d i f f e r e n t  

from chance or from each o t h e r . 1' Kaufman a lso  argued ag a in s t  the  

design of Wexler & Chien (1985): "sentences with r e f l e x iv e s  and 

pronominals were t e s t e d  a t  the  same time, the  ch i ld ren  apparen t ly  having 

to  s h i f t  in t h e i r  judgments from one to  the  o the r ,  with no f i l l e r  

sentences in between" (Kaufman, 1988, p . 159).

With these  c r i t i c i s m s  in mind, Kaufman designed another experiment 

to  t e s t  c h i l d r e n ' s  a b i l i t i e s  with r e f l e x iv e s  and pronominals. Kaufman 

t e s t e d  s ix ty  ch i ld ren  in two age groups: 2;7 to  3;11 and 5;0 to 6;5.

Each t e s t  cons is ted  of a t r u t h  value judgment ta sk ,  as developed by 

Crain & McKee (1985), and a c o n t ro l le d  interview, in two sess ions .  In 

one sess ion  the ch i ld  was given a t e s t  with q u a n t i f ie d  an tecedents ,  and 

in the  o ther  sess ion  the ch i ld  was given a t e s t  with r e f e r e n t i a l  

an tecedents  ( the  order  of t e s t s  was counterbalanced across  c h i ld r e n ) .  

Kaufman used both simple sentences ,  as in (45a) and (46a),  and complex 

sentences ,  as in (45b) and (46b).

"This information was provided in Chien & Wexler (1988, 1990).
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(45) a.  The monkey scratched him.

b. The dog wanted the boy to  wash him.

(46) a.  Every monkey scratched him.
b. Every dog wanted the  boy to  wash him.

In the  t r u t h  value judgment t a s k ,  Kaufman obtained the  r e s u l t s  

shown in the t a b l e  in (47) (from Kaufman, 1968, p . 227).

(47) a.  Percentages Correct  with R e fe ren t ia l  Antecedents

age Youngest Oldest
sentence type simple complex simple complex

Accept 93 88 93 88

Reject 77 56 90 64

b. Percentages Correct  with Quantif ied  Antecedents

age
sentence type

Youngest 
simple complex

Oldest  
simple complex

Accept 88 82 96 87

Reject 82 58 87 70

With the  exception of the  youngest c h i l d r e n ' s  r e j e c t i o n  of 

mismatched complex sentence-meaning p a i r s ,  these  r e s u l t s  were 

s i g n i f i c a n t l y  d i f f e r e n t  b e t t e r  than chance .” Kaufman a lso  found th a t  

c h i l d r e n ' s  performance with quant i f i c a t i o n a l  an tecedents  was not 

s i g n i f i c a n t l y  d i f f e r e n t  from t h e i r  performance with r e f e r e n t i a l  

an tecedents ,  i . e .  in both cases performance was q u i te  good.”

"The percentages of  youngest c h i l d r e n ' s  r e j e c t i o n  of complex 
sentences (with both r e f e r e n t i a l  and q u a n t i f i c a t i o n a l  an teceden ts)  were 
not s i g n i f i c a n t l y  d i f f e r e n t  from chance. All o ther  percentages were 
s i g n i f i c a n t l y  d i f f e r e n t  from chance a t  the  .01 l e v e l ,  except fo r  the  
o ld es t  c h i l d r e n ' s  r e j e c t i o n  of  complex sentences with r e f e r e n t i a l  
an tecedents  (which was s i g n i f i c a n t  a t  the  .05 l e v e l ) .

"Results  were s im i la r  fo r  the in terview procedure,  but the  
percentages c o r r e c t  were higher  across  the  board; see Kaufman (1988, 
p . 233).
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Kaufman suggests t h a t  some of the  e r ro r s  ch i ld ren  made in o ther

experiments designed to  t e s t  P r in c ip le  B may have r e s u l t e d  from the

c h i ld ren  having in c o r re c t ly  understood the  na ture  of the  verb. In p i l o t

work, Kaufman had found th a t  a few ch i ld ren  "cha rac te r ized  a l l  ac t ion  as

t r a n s i t i v e ,  even when i t  was c l e a r l y  r e f l e x iv e  to  the  experimenter"

(Kaufman, 1987, p .6 ) .  When given the  sentence "Show me the cow splashed

the sheep", these  ch i ld ren  had the  cow jump up and down in the  water

with the  sheep nearby but not being splashed.  When asked what they were

doing, these  ch i ld ren  s a id ,  "The cow was sp lashing  the sheep"; under the

same type of c ircumstances,  these  ch i ld ren  a l so  accepted t h i s  as a

c o r re c t  d e sc r ip t io n  of the  event when i t  was u t te r e d  by the

experimenter. So, fo r  both production and comprehension, these  ch i ld ren

were unable to  d i s t in g u i s h  between " t r a n s i t i v e "  and " n o n t ran s i t iv e"

a c t io n s .  As Kaufman exp la ins ,

I could hardly  expect these  ch i ld ren  to  r e j e c t  a 
sentence l ik e  "The horse h u r t  him" when th e  horse hurt  
himself  in the presence of the  p ig ,  i f  they in f a c t  
construed th e  s i t u a t i o n  as one in which the  horse mas 
hur t ing  the  pig  (Kaufman, 1987, p .6 ) .

Kaufman's study included a p r e t e s t  to  e l im ina te  p o te n t i a l  sub jec ts  who

did not give evidence of  d i s t in g u i s h in g  between r e f l e x iv e  and t r a n s i t i v e

a c t i v i t y  with sentences with f u l l  NPs.

Chien & Wexler (1990) argue ex tens iv e ly  a g a in s t  Kaufman's r e s u l t s .  

The ch i ld ren  in Kaufman's study did much b e t t e r  on simple P r in c ip le  B 

v io la t io n s  than the  ch i ld ren  in Chien and Wexler's s tudy. Chien and 

Wexler argue t h a t  t h i s  is because Kaufman did not include r e f l e x iv e  

sentences in her  study.  Because of t h i s ,  th e re  was no re levan t  

comparison with how well the  ch i ld ren  in Kaufman's study obeyed
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P r in c ip le  A. Also, Chien and Wexler claim th a t  the  lack of r e f l e x iv e s  

in Kaufman's study c rea ted  a b ias  in Kaufman's s t im u l i ,  s ince  a " s e l f -  

act ion"  was never the  c o r r e c t  response.

Chien and Wexler a l so  d i s c r e d i t  Kaufman's claim th a t  ch i ld ren  do 

not perform d i f f e r e n t l y  in r ea c t io n  to  pronoun sentences involving a 

q uan t i f ied  antecedent  as opposed to  a r e f e r e n t i a l  an tecedent .  Since in 

Kaufman's study the  c h i l d r e n ' s  c o r r e c t  response r a t e  to simple sentences 

approached a d u l t s '  leve l ,  Chien and Wexler examined the complex 

sentences with r e f e r e n t i a l  and q u a n t i f ie d  an tecedents ,  as in (45b) and 

(46b), and noted t h a t  the  q u a n t i f i e r  sentences t h a t  Kaufman used were 

i r r e l e v a n t  to  Chien and Wexler's claim about c h i l d r e n ' s  knowledge of 

P r in c ip le  B versus P r in c ip le  P. In order  to  t e s t  t h i s  cla im, Kaufman 

should have used sentences l ik e  (48a) ,  r a t h e r  than sentences l ik e  (46b) 

[ repeated here as ( 4 8 b ) ] .M

(46) a. The dog wanted every boy to wash him.
b. Every dog wanted the  boy to  wash him.

However, Kaufman's complex sentences with q u a n t i f i e r  antecedents  do give

some ind ica t ion  of whether the  ch i ld ren  in her study could q u a n t i f i e r

bind. The ch i ld ren  in her study c o r r e c t ly  accepted bound v a r iab le

in te r p r e t a t i o n s  more than 80% of the  time.

What can we conclude about c h i l d r e n ' s  knowledge of P r in c ip le  B 

with respec t  to quan t i f ie r -bound  pronouns? The s tud ies  of Lombardi & 

Sarma and Kaufman do not r e p l i c a t e  the  r e s u l t s  obtained by Chien and 

Wexler, s ince they f ind  no d i f f e r e n c e  between bound v a r ia b le s  and o ther  

pronouns, but so f a r ,  a t  l e a s t ,  no s tu d ie s  d i r e c t l y  c o n t r a d ic t  the  Chien

MChien & Wexler (1991) use sentences s im i la r  to  (48a). See sec t ion  
2 .2 .1 .4  below.
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and Wexler r e s u l t s ,  in t h a t  no s tud ies  f ind  the  opposi te  ( i . e . ,  no 

s tud ies  f ind ch i ld ren  obeying P r in c ip le  B with re sp ec t  to  non- 

quant i f ie r -bound  pronouns but  not with bound v a r i a b le  pronouns).

Grimshaw & Rosen (1990) conclude from t h i s  t h a t  th e re  is a rea l  

d i f f e ren c e  between the two kinds of pronouns. We are  then faced with 

the  quest ion  of what t h i s  d i f f e r e n c e  may mean, and whether i t  can 

expla in  the  P r in c ip le  B f in d in g s .  We w i l l  r e tu rn  to  d iscuss ion  of these  

issues below.

2 .2 .1 .4  Chien A Wexler (1991)

As noted p rev ious ly ,  to show th a t  ch i ld ren  obey P r in c ip le  B with 

q u a n t i f ie d  antecedents  more than they obey P r in c ip le  B with non- 

quan t i f ie d -an te ce d en ts ,  i t  is necessary to  show th a t  ch i ld ren  understand 

how q u a n t i f i e r s  work and can bind pronouns to  q u a n t i f ie d  an teceden ts .

Chien & Wexler (1991) inves t iga ted  c h i l d r e n ' s  unders tanding of 

complex sentences involving q u a n t i f ie d  an tecedents .  Using a yes/no 

judgment t a s k ,  Chien and Wexler t e s t e d  281 ch i ld ren  between the  ages of 

3 years and 8 years ,  and f i f t e e n  a d u l t s .  Their study included th ree  

s e t s  of ques t ions .  Set 1 cons is ted  of name-name-name and name-name- 

pronoun ques t ions ,  as in (49) and (50).

(49) a. Is Pinocchio th inking  th a t  Goldi locks is washing
Hama Bear?

b. Is Pinocchio th ink ing  th a t  Goldilocks is touching 
Hama Bear?

(50) a. Is Goldilocks th inking  th a t  Hama Bear is  po in t ing
a t  her?

b. Is Goldilocks th inking  th a t  Kama Bear is touching 
her?

Set 2 cons is ted  of name-quantifier-name and name-quantifier-pronoun
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ques t ions ,  as in (51) and (52).

(51) a. Is Pinocchio th ink ing  th a t  every bear is po in t ing
a t  Goldilocks?

b. Is Pinocchio th ink ing  th a t  every bear is washing 
Goldilocks?

(52) a. Is Goldilocks th inking  th a t  every bear  is washing
her?

b. Is Goldilocks th inking  th a t  every bear is poin ting  
a t  her?

F in a l ly ,  Set 3 cons is ted  of quantif ier-name-name and quant i f ie r -nam e- 

pronoun q ues t ions ,  as in (53) and (54).

(53) a. Is every bear th inking  th a t  Pinocchio is touching
Goldilocks?

b. Is every bear  th inking  th a t  Pinocchio is po in t ing  
a t  Goldilocks?

(54) a. Is every bear th inking  th a t  Goldilocks is touching
her?

b. Is every bear th inking  th a t  Goldilocks is washing 
her?

For the  quest ions  in each s e t ,  the re  was both a match p ic tu re  ( the  

(a) cases)  and a mismatch p i c tu r e  ( the  (b) c a se s ) .  For the  con tro l  

mismatch cases ( the  cases with names, r a th e r  than pronouns: (49b),

(51b), and (53b)) ,  the  mismatch p ic tu re s  d i f f e r e d  from the match 

p ic tu re s  in various ways. For (49b), "Is  Pinocchio th ink ing  th a t  

Goldilocks is touching Mama Bear?", the  p ic tu re  showed Goldilocks 

touching h e r s e l f ,  not Mama Bear. For (51b),  "Is  Pinocchio th ink ing  tha t  

every bear is washing Goldi locks?",  the  p ic tu re  showed two bears washing 

Goldilocks,  but a t h i r d  bear no t  washing Goldilocks.  For (53b), "Is  

every bear th inking  th a t  Pinocchio is  po in t ing  a t  Goldi locks?",  the  

p ic tu re  showed th ree  bears ,  each th ink ing  th a t  Pinocchio is po in t ing  a t  

h imself ,  but not a t  Goldilocks.

For the  experimental  mismatch cases ,  (50b), (52b), and (54b), the
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mismatch p ic tu re s  d i f f e r e d  from the match p ic tu re s  more c o n s i s t e n t l y .

In each case ,  the  pronoun r e f e r r e d  to  the  local an tecedent .  For (50b),  

"Is  Goldilocks th ink ing  t h a t  Mama Bear is touching her?" ,  the  p ic tu r e  

showed Goldilocks th ink ing  th a t  Mama Bear is touching h e r s e l f ,  m i  

Goldilocks.  For (52b), “ Is Goldilocks th ink ing  t h a t  every bear is 

poin t ing  a t  her?" ,  the p i c tu r e  showed Goldilocks th inking  th a t  each of 

the  th ree  bears i s  po in t ing  a t  h e r s e l f ,  no i  a t  Goldilocks. F in a l ly ,  fo r  

(54b), " Is  every bear th ink ing  th a t  Goldilocks is washing her?" ,  the 

p ic tu re  showed th ree  b e a r s ,  each bear  th ink ing  th a t  Goldilocks is 

washing h e r s e l f ,  m i  the  bear.

The quest ions  in Set 1 and Set 2 were designed to t e s t  c h i l d r e n ' s

knowledge of the  s y n ta c t ic  P r in c ip le  B versus t h e i r  knowledge of the

pragmatic P r in c ip le  P. The ques t ions  in Set 3 were designed to  t e s t  

whether ch i ld ren  have a t r u e  bound v a r ia b le  i n t e r p r e t a t i o n  of pronouns.

Chien and Wexler's r e s u l t s  a re  shown in (55).

(55) Percentages Correct  f o r  Each Age Group
(N - name, Q -  q u a n t i f i e r ,  P -  pronoun)

age group
Gl,s G2 G3 G4 G5 A

Control Match
N-N-N 94.17% 94.44% 94.96% 95.92% 98.45% 100%
N-Q-N 88.89% 93.52% 94.05% 96.08% 100% 100%
q-N-N 96.30% 97.92% 97.22% 96.67% 100% 100%

Control Mismatch
N-N-N 85.83% 88.10% 89.53% 92.52% 94.95% 100%
N-Q-N 77.78% 65.74% 66.67% 78.43% 80.21% 100%
Q-N-N 72.22% 66.67% 69.44% 78.67% 79.44% 97.78%

"Gl, age 3 to 4; G2, age 4 to  5; G3, age 5 to  6; G4, age 6 to  7; G5, 
age 7 to B; A, a d u l t s .  Chien and Wexler do not  d i scuss  how many ch i ld ren  
were in each age group.
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Gl G2 G3 G4 G5 A
Experimental Natch 
N-N-P 81.67% 84.92% 88.37% 87.76% 90.40% 98.89%
N-Q-P 77.78% 89.81% 90.48% 95.98% 96.96% 100%
Q-N-P 74.07% 75.00% 59.26% 76.00% 82.22% 100%

Experimental Mismatch
N-N-P 46.67% 46.56% 52.71% 46.94% 49.50% 100%
N-Q-P 61.11% 69.44% 77.38% 85.29% 93.75% 100%
Q-N-P 61.11% 34.38% 37,04% 42.00% 54.44% 97.78%

When the  quest ion  matched the  p i c t u r e ,  c h i l d r e n ' s  response 

p a t t e rn s  to  the  th ree  types of con tro l  sentences were almost the  same; 

they made c o r r e c t  judgments almost p e r f e c t l y  in a l l  th ree  cases (name- 

name-name, name-quantifier-name, and quantif ier-name-name). A mismatch 

between the  quest ion and the  p i c tu r e  depressed the  c h i l d r e n ' s  

performance, e s p e c ia l ly  fo r  the  condit ions  involving q u a n t i f ie d  NPs 

(name-quantif ier-name and quanti f ie r -name-name) .* From t h i s ,  Chien and 

Wexler concluded t h a t  before  age 5, ch i ld ren  a lready  demonstrated t h e i r  

a b i l i t y  to  handle complex co n s t ru c t io n s  with one embedded c lause  when 

q u a n t i f ie d  NPs were not involved, but t h a t  when the  in te g ra t io n  of 

q u a n t i f i c a t i o n a l  concepts in to  complex c o n s t ruc t ion s  was requ ired ,  

ch i ld ren  in the th ree  youngest age groups had some problems.

For the  experimental  match case s ,  Chien and Wexler found th a t  

ch i ld ren  responded c o r r e c t l y  to the  m ajo r i ty  of the  pronoun items when 

the  s i t u a t i o n  required  a pronoun to  c o re fe r  with a nonlocal r e f e r e n t i a l  

NP th a t  c-commanded i t  (name-name-pronoun and name-quant i f ie r -pronoun) . 

Children younger than 6 seemed to  have some t ro u b le  I n te rp re t in g  

pronouns as bound v a r ia b le s  (quantif ler-name-pronoun) .  The G3 ch i ld ren

*In t h i s  case ,  a c o r r e c t  response was a r e j e c t i o n  of the  p ic tu re -  
sentence p a i r ,  which means th a t  a depress ion  in percentage c o r r e c t  here 
means a g rea te r  tendency fo r  ch i ld ren  to  accept quest ions  with 
q u a n t i f i e r s .
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( the  f iv e -y e a r -o ld s )  performed a t  only s l i g h t l y  h igher than chance level 

fo r  the  match quantif ier-name-pronoun case s ,  while Gl and G2 c h i ld ren  

seemed to  perform s l i g h t l y  b e t t e r ,  accepting the  pronoun coindexed with 

the  nonlocal c-commanding q u a n t i f ie d  antecedent about 75% of the  t im e .1' 

Why were the  ch i ld ren  in G3 worse than both the  younger ch i ld ren  (Gl and 

G2) and the  o lder  ch i ld ren  (64 and G5) a t  accepting  sentences with a 

q u a n t i f i e r  bound to  a (non- loca l)  q u a n t i f ie d  NP? Chien and Wexler do 

not provide an answer to  t h i s  ques t ion .

In the  experimental mismatch cond i t io ns ,  ch i ld ren  in a l l  age 

groups permitted  a pronoun to  be c o r e f e r e n t i a l  with a local  r e f e r e n t i a l  

NP th a t  c-commanded i t  (name-name-pronoun and quanti f ie r-name-pronoun) 

h a l f  of the  time, in v io la t io n  of P r in c ip le  P ."  However, in most cases 

ch i ld ren  did  not a llow a pronoun to be bound by a local q u a n t i f i e d  NP 

which c-commanded the  pronoun (name-quantif ie r-pronoun) ,  which would 

v i o l a t e  P r in c ip le  B.

Chien and Wexler argue th a t  these  f ind ings  support the  

reformulated P r in c ip le  B and pragmatic P r in c ip le  P, and r e p l i c a t e  the  

f ind ings  of Chien & Wexler (1990). However, the  r e s u l t s  a lso  show the 

d i f f i c u l t y  th a t  ch i ld ren  have with q u a n t i f i c a t i o n .  In a d d i t io n ,  in 

s p i t e  of the f a c t  t h a t  ch i ld ren  tended to  o v e r re je c t  sentences with 

q u a n t i f i e r s ,  the  ch i ld ren  in the  th re e  youngest age groups (ages 3 to  

6 ) ,  accepted q u a n t i f i e r  binding in v io la t io n  of P r in c ip le  B almost a

' 'Chien and Wexler do not d iscuss  whether any of these  d i f f e r e n c e s  are  
s t a t i s t i c a l l y  s i g n i f i c a n t .

"Chien and Wexler do not provide any d iscuss ion  of whether these  
f ig u re s  a re  around th e  50% level  because of chance performance by each 
c h i ld ,  or  because of an averaging of good and poor performance across  
ch iId ren .
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t h i r d  of the  t im e .”

2 .2 .1 .5  Evidence from Russian: Avrutin A Wexler (1992)

Avrutin & Wexler (1992), and a lso  Avrutin (1994), p resen t  evidence

from Russian which they claim supports the  reformulated P r in c ip le  B.

Besides a t tempting to  add c r o s s l i n g u i s t i c  support  to  the  Wexler and

Chien f in d in g s ,  Avrutin and Wexler argue t h a t  t h i s  study is of  i n t e r e s t

because of the  nature of Russian possess ive  pronouns, which must be

d i s j o i n t  from subject  an tecedents .  The p re d ic t io n  then is th a t  ch i ld ren

who do not know P r in c ip le  P w i l l  accept possess ive  pronouns which

c o re fe r  with su b je c t s ,  but w i l l  r e j e c t  possess ive  pronouns bound by

q u a n t i f i e r  su b je c t s .

In Russian, as in English, pronouns cannot be lo ca l ly  bound;

r e f l e x iv e s  must be lo ca l ly  bound, except in i n f i n i t i v a l  c lauses  (56).

(56) a .*[Papa medved'], po te r  ego,.
Father bear scrubbed him

b. [Papa medved'], po te r  sebja,,.,.
Father bear scrubbed himself

Unlike English ,  Russian shows a n t i s u b j e c t  o r i e n t a t i o n  of possess ive

pronouns (57a);  only r e f l e x iv e  forms can be used to  r e f e r  to  the  sub jec t

(57b) .40

”The re le v an t  f ig u re s  here a re  the percentages of Incorrec t  
acceptance (der ived  from ta b l e  (55))  fo r  the  experimental  mismatch 
condit ion  with name-quantifier-pronoun sentences .  These f ig u re s  were 
38.89% fo r  Gl, 30.56% fo r  G2, and 22.62% fo r  G3 (assuming t h a t  th e re  were 
no responses o th e r  than r e j e c t i o n  and acceptance) .

"Avrutin and Wexler argue t h a t  t h i s  a n t i s u b je c t  o r i e n t a t io n  is 
accounted fo r  i f  possess ive  pronouns 1n Russian a re  heads which move to  
INFL a t  LF, basing t h i s  a n a ly s i s  on work by Hestvik (1992).
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(57)a . [Papa medved'], po te r  ego,.,,; golovu.

Father bear scrubbed h is  head

b. [Papa medved'], po te r  svoju,.,,; golovu.
Father bear scrubbed s e l f ' s  head

Avrutin and Wexler t e s t e d  s ix teen  Russian-speaking ch i ld ren ,  ages 

4 years to 7 y ears ,  and th ree  a d u l t s ,  using the t r u th  value judgment

t a sk .  Sentences with d e f i n i t e  NPs, such as those  in (56) and (57) ,  were

compared to sentences with q u a n t i f ie d  an teceden ts ,  such as (58) and 

(59).

(58) a.[Kazdyj  medved'], po ter  ego,.
Every bear scrubbed him

b. [Kazdyj medved'], po ter  sebja,, .r
Every bear scrubbed himself

(59) a. [Kazdyj medved'], po te r  ego,.,,; golovu.
Every bear scrubbed h i s head

b. [Kazdyj medved'], po te r  svoju,.,,; golovu.
Every bear scrubbed s e l f ' s  head

Avrutin and Wexler found th a t  when the  antecedent was a d e f i n i t e  

NP, the  c h i l d r e n ' s  responses to sentences with a pronoun were around the 

chance level and were s i g n i f i c a n t l y  worse than t h e i r  responses to  

sentences with r e f l e x iv e s .  The ch i ld ren  in c o r re c t ly  accepted a local  

antecedent fo r  the  pronoun 52% of the  time (56a),  but  c o r r e c t l y  accepted 

a local antecedent  fo r  the  r e f l e x iv e  94% of the time (56b), and 

c o r r e c t l y  r e j e c te d  sentences with no local  antecedent  fo r  the r e f l e x iv e  

97% of the  time. In a d d i t io n ,  ch i ld ren  In co r rec t ly  allowed a local  

antecedent fo r  the  possessive  pronoun 56% of the time (57a) ,  but 

c o r r e c t l y  allowed a local antecedent  fo r  the  possess ive  r e f l e x iv e  94% of 

the  time (57b), and c o r r e c t l y  r e j e c te d  sentences with no local 

antecedent fo r  the  possessive  r e f l e x iv e  98% of the  time.
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There was no Improvement in c h i l d r e n ' s  responses to sentences with 

pronouns when the antecedent  was fca£dyj ("every") .  Children in co r re c t ly  

allowed a local antecedent fo r  the  pronoun 41% of the  time (58a),  and

in c o r re c t ly  allowed a local antecedent fo r  the  possess ive  pronoun 50% of

the time (59a).  Responses to  q u a n t i f ie d  sentences with r e f l e x iv e s  and 

r e f l e x iv e  possess ives  were almost p e r f e c t .  The ch i ld ren  c o r r e c t l y

allowed a local antecedent with r e f l e x iv e s  97% of the  time (56b), and

c o r r e c t l y  r e j e c te d  sentences with no local  antecedent  94% of the time. 

With r e f l e x iv e  possess ives ,  they c o r r e c t l y  allowed a local antecedent  

92% of the  time (59b), and c o r r e c t l y  r e j e c te d  sentences with no local 

antecedent 92% of the  time.

Avrutin and Wexler's study included two ad d i t io n a l  f a c to r s .

F i r s t ,  they included sentences such as (60) and (61) below", which were 

s im i la r  to  the  "Bound Pronoun quest ions"  of Thornton (1990) (see sec t ion  

2 .1 .2  above).

(60) Ja znaju kto po ter  ego. Kazdyj medved'.
I know who scrubbed him. Every bear.

(61) Ja znaju kto po ter  ego golovu. Kazdyj medved'.
I know who scrubbed h is  head. Every bear .

The s to ry  fo r  (60) showed th ree  bears and a boy; each bear scrubbed 

himself ,  and one bear a l so  scrubbed the  boy. The s to ry  for  (61) showed

"Two a d d i t io n a l  sentence types of t h i s  s o r t  were Included, using the 
r e f l e x iv e  pronoun. In one case the  sentence was a t ru e  d e sc r ip t io n  of the  
s i t u a t i o n ,  and 1n the  o ther  case the  sentence was a f a l s e  d e sc r ip t io n  of
the  s i t u a t i o n .  These sentences were as In (1) .

1. Ja znaju kto pot&r seb ja .  KaJfdyj medved.
I know who scrubbed himself .  Every bear.

There were no sentence types of t h i s  so r t  with non-quant i f  i ca t io n a l
answers ( a l l  of the  answers were "KaSdyj medved").
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th ree  bears and a boy; each bear scrubbed h is  own head, and one bear 

a l so  scrubbed the  boy 's  head. Avrutin and Wexler found th a t  when the 

antecedent  is the  q u a n t i f i e r  kto ("who'1),  c h i l d r e n ' s  responses to  

sentences with pronouns improved s i g n i f i c a n t l y  compared to  t h e i r  

responses to  sentences with d e f i n i t e  NP an tecedents .  As d iscussed  

above, with d e f i n i t e  NP an teceden ts ,  ch i ld ren  in c o r re c t ly  accepted a 

local  antecedent  fo r  the  pronoun 52% of the  time (56a),  and 56% of the  

time fo r  possessive  pronouns (57a). In these  cases with kto, c h i ld ren  

i n c o r re c t ly  allowed a local  antecedent  fo r  the  pronoun 17% of the time 

fo r  pronouns (60), and 20% of the time fo r  possess ive  pronouns (61). 

However, as d iscussed In sec t ion  2 .1 .3  above, th e re  may be o th e r  reasons 

why ch i ld ren  r e j e c t  t h i s  kind of sentence.

Second, Avrutin and Wexler compared preverbal  pronouns and 

postverbal  pronouns, but did not f ind  s i g n i f i c a n t  d i f f e r e n c e s .  As 

discussed above, ch i ld ren  In co r re c t ly  accepted sentences with a 

postverbal  pronoun 52% of the  time (56a);  they in c o r re c t ly  accepted 

sentences with a preverbal  pronoun ( e . g . ,  "Papa medved ego po ter" )  34% 

of the time. However, i t  is not c le a r  whether the  preverbal  pronoun In 

Russian Is a c l i t i c  or whether i t s  preverbal  p o s i t io n  is a r e s u l t  of 

scrambling. For d iscuss ion  of t h i s ,  and comparison to  McKee (1992) 

(which showed no P r in c ip le  B problems fo r  pronominal c l i t i c s  in 

I t a l i a n ) ,  see Avrutin & Wexler (1992, p p .274-280).

Avrutin and Wexler need to  expla in  why c h i l d r e n ' s  responses were 

not b e t t e r  when the  antecedent  was kazdyj ( “every") than when the  

antecedent  was a d e f i n i t e  NP. In f a c t ,  they argue th a t  kaidyj is 

d i f f e r e n t  from every in t h a t  i t  is s t r u c t u r a l l y  ambiguous; i t  is not
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unambiguously q u a n t i f i c a t i o n a l . Avrutin and Wexler exp la in  t h i s  as 

follows. F i r s t ,  sentences such as (62) a re  ambiguous, with the  two 

i n te r p r e t a t i o n s  in (63).

(62) KaJfdyj s tudent  pi se t  so c in en i ja .
Every s tudent  w r i tes  papers.

(63) a. Every student  is such th a t  he/she w r i te s  papers.
b. S tuden t(s )  w r i t e / a r e  w r i t in g  papers ,  and i t  is t ru e

of each of them.”

Avrutin and Wexler claim th a t  only (63b) r eq u i re s  the  p resupposi t ion  

th a t  the re  a re  a t  l e a s t  some s tuden ts  who w r i te  papers,  and the  

sta tement  is t ru e  or f a l s e  depending on whether t h i s  p resupposi t ion  is 

t ru e  of each of them. Avrutin and Wexler note t h a t  both the  English and

the Russian vers ions of (62) have the  two i n t e r p r e t a t i o n s  in (63) ,  but

claim th a t  in Russian, but not in English ,  t h i s  d i f f e re n c e  is  

rep resen ted  s y n t a c t i c a l l y .  In Russian, the  reading in (63b) req u i re s  

t h a t  a s e t  of o b jec ts  to  be q u a n t i f i e d  be sp e c i f i ed  in advance; in 

English ,  on the  o ther  hand, Avrutin and Wexler claim th a t  t h i s  is not 

necessary .

Avrutin and Wexler propose th a t  when ka£dyj has the  reading in 

which the  s p e c i f i c a t i o n  of a s e t  of o b jec ts  is necessary ,  t h i s  se t  of 

o b jec ts  is denoted by an empty NP s t r u c t u r a l l y  s i t u a t e d  in Spec CP.

They suggest  t h a t  ka2dyj is opera t ing  s i m i l a r ly  to  the  way t h a t  Heim, 

Lasnik & May (1991) proposed fo r  each in each other. Each moves out of 

the  r ec ip ro ca l  and ad jo ins  to  i t s  an tecedent ,  as in (64).

(64) John and Mary l ike  each o ther .
LF: [John and Mary] each l ik e  [ t  o th e r ] .

"This example and i t s  i n t e r p r e t a t i o n s  a re  Avrutin and Wexler 's  (17) 
a ,  b, and c (Avrutin & Wexler, 1992, p . 270).
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After  t h i s  ad junc t ion ,  each picks ind iv idua ls  out of the  se t  sp e c i f i ed  

by the p lu ra l  NP i t  is adjoined to  ( in  t h i s  case ,  John and Nary).

Avrutin and Wexler suggest th a t  ka£dyj func t ions  l ik e  each, so i t  a lso  

moves and adjo ins  to the  NP th a t  s p e c i f i e s  the  se t  of o b je c t s ,  in t h i s  

case an empty NP in Spec CP. As a r e s u l t ,  the  pronoun is  not 

r e f e r e n t i a l l y  dependent on i t s  an tecedent ,  but  the  antecedent  simply 

ind ica te s  the  se t  from which values should be picked.

Returning to the sentences used in t h i s  experiment, Avrutin and 

Wexler argue t h a t  (58a) [ repeated  here as (65)]  has only one 

r e p re se n ta t io n  in English ,  given in (66) ,  but has two r e p re se n ta t io n s  in 

Russian, given in (67).

(65) [Kalfdyj medved'], po te r  ego,.
Every bear scrubbed him.

(66) Vx (b e a r (x ) ) (x  scrubbed x)

(67) a. [ka^dyj medved'] t  p o te r  ego
[every bear]  t  scrubbed him

b. [ [e ]  kafdyj]  [ f t  medved'] po ter  ego]
[ [e je v e ry ]  [ [ t  bear] scrubbed him]

(e - (b e a r s ) )

While the  s ing le  r e p re se n ta t io n  in English , (66) ,  requ i re s  coindexat ion 

of him and every bear, only (67a) req u i re s  coindexation o f  eqo and 

ka$dyj medved'; (67b) does not include a pronoun bound by a q u a n t i f i e r .  

Avrutin and Wexler argue th a t  the r e p re se n ta t io n  fo r  (67b) is (66).

(68) 3  S (S •  (b e a r s ) )  V B ([B bear]  scrubbed him)

According to Avrutin and Wexler,

This means th a t  the re  e x i s t s  a prev ious ly  sp e c i f ied  
s e t  of bears ,  and the  sentence i s  t ru e  fo r  each 
s p e c i f i c a t io n  of the  members of t h i s  s e t  (roughly,
" fo r  t h i s  bear ,  fo r  t h a t  one, and for  t h a t  one"). In 
[ ( 6 8 ) ] ,  the  antecedent  o f  the  pronoun 1s not a 
q u a n t i f i e r ,  but  a d e f i n i t e  NP [B bea r ] .  For a d u l t s ,



P r in c ip le  P r eq u i re s  coindexation of the  pronoun and 
the  an tecedent ,  and th e re fo re  t h i s  reading [(66b, 67)] 
is ru led  out by P r in c ip le  B. Thus, t h i s  reading is 
unacceptable  fo r  a d u l t s .  As the  o ther  reading [(66a)]  
i s  a l so  unacceptable , fo r  a d u l t s  the sentence is 
unacceptable under the  i n t e r p r e t a t i o n  where ka¥dyj 
Medved' "every bear" is c o r e f e r e n t i a l  with the  
pronoun. For ch i ld ren  who do not have P r in c ip le  P, 
however, the  reading [(67b, 68)]  i s  accep tab le ,  as 
there  is nothing to  prevent the  ch i ld ren  from taking
the pronoun to  be contraindexed with the  q u a n t i f i e r
(Avrutin & Wexler, 1992, p . 273].

Because of t h i s  s t r u c t u r a l  ambiguity, Avrutin and Wexler argue 

t h a t  ch i ld ren  should sometimes accept sentences such as (65) above. As 

d iscussed  above, t h i s  is the  r e s u l t  which they ob ta in .  Sentences with 

ka£dyj and a local pronoun were accepted 41% of the time, and sentences 

with ka2dyj and a local possess ive  were accepted 50% of the  time 

(although on t h e i r  account both of these  sentence types are  unacceptable 

in adu l t  Russian because of P r in c ip le  P).

What can we conclude from t h i s ,  with respec t  to  the reformulat ion  

of the  binding theory? Unfor tunate ly ,  because of these  d i f f e r e n c e s  

between every and ka¥dyj, we c a n ' t  conclude much. All of Avrutin and

Wexler 's q u a n t i f i c a t i o n a l  sentences conta in  ka£dyj, which by t h e i r  own

account i s  not requ ired  to  have a q u a n t i f i c a t i o n a l  r e p re se n ta t io n .  If  

ka£dyj is ambiguous between a q u a n t i f i c a t i o n a l  and n o n -q u an t i f ic a t io n a l  

r e p re se n ta t io n ,  how can we t e l l  t h a t  ch i ld ren  r e j e c t  these  sentences 

j u s t  when the  r e p re se n ta t io n  is q u a n t i f i c a t i o n a l , but  accept them 

otherwise?

2 .2 .1 .6  Evidence from Icelandic: S1gurjonsd£tttr i  Hyams (1992)

S ig u r jo n s d o t t i r  & Hyams (1992) inves t iga ted  c h i l d r e n ' s  

understanding of the Ice landic  local  anaphor sja'lfan s ig , the  "so -ca l led
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long-dis tance  anaphor" s i g ,  and pronouns. S ig u r jo n sd o t t i r  and Hyams 

conclude th a t  Ice landic  ch i ld ren  perform well on s t ru c tu re s  involving 

va r ia b le  binding but perform poorly with both pronouns and s ig  in the  

local  domain, where binding is ru led  out and coreference  is involved. 

Like the  study by Avrutin and Wexler d iscussed in the  previous sec t ion ,  

t h i s  study is of i n t e r e s t  both because of the  p o s s i b i l i t y  of adding 

c r o s s l i n g u i s t i c  support to  the  th e o r i e s  under d iscuss ion  here ,  and 

because of the  a d d i t ion  of another l i n g u i s t i c  element, in t h i s  case s ig ,  

which can be used to  t e s t  the  apparent developmental delay of pronouns 

in a cq u i s i t io n .

There have been a number of d i f f e r e n t  d e sc r ip t io n s  of the  nature

of s1g. I t  is not e n t i r e l y  c l e a r  t h a t  s1g must always be considered a

bound v a r ia b le  (see  Thrainsson, 1991).” S igu r jonsd t f t t i r  and Hyams r e ly

on an a n a ly s i s  of s ig  based on the  binding theory proposed by Reinhart  &

Reuland (1989, 1991, 1993). I w i l l  b r i e f l y  d esc r ibe  Reinhart  and
/  /

Reuland's  theory  here before  tu rn ing  to  Hyams and S i g u r j o n s d o t t i r ' s  

study.

Reinhart  and Reuland 's  vers ion of binding theory a t tempts to  

account fo r  a wider range of f a c t s  than e a r l i e r  vers ions of binding 

theory,  including f a c t s  about long-dis tance  anaphors. Instead of making 

use of h i e r a rc h ic a l  r e l a t i o n s ,  such as c-command, Reinhart and Reuland's  

binding condi t ions  a re  condit ions  on p red ica tes  and r e f  lexive-marking. 

They d i s t in g u i s h  two s t r u c tu r a l  binding domains: the  domain of the f i r s t  

( ac ce ss ib le )  sub jec t  ( the  local  domain) and the domain of the  f i r s t

“Whether local  uses of s i g  are  considered bound v a r ia b le  uses is 
theory-dependent (depending on whether local r e f l e x iv e s  a re  considered 
bound v a r i a b le s ) .
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f i n i t e  1NFL ( the  medium-distance domain). Reinhart  and Reuland a lso  

d i s t in g u i s h  two types of anaphors: complex anaphors which must be bound 

in the  local  domain (SELF anaphors) ,  and simplex express ions  which are  

medium d is tance  (SE anaphors).**

Reinhart  and Reuland propose t h a t  both SELF and SE anaphors a re  

r e f e r e n t i a l l y  d e fe c t iv e  NPs which cannot be used d e i c t i c a l l y .  Binding 

is the mechanism which ass igns  anaphors the content  necessary fo r  t h e i r  

r e f e r e n t i a l  i n t e r p r e t a t i o n .  Pronouns a re  assumed to  occur in determiner 

p o s i t io n ,  but p ro jec t  as f u l l  NPs. SE anaphors, on the  o ther  hand, such 

as Ice land ic  s i g ,  d i f f e r  from pronouns in t h a t  they lack a complete 

s p e c i f i c a t io n  fo r  p h i - f e a tu r e s  ( i . e . ,  number, gender, and person) ,  and 

so do not p ro jec t  an argument t h a t  can be in te rp re te d  independently ."  

This lack of phi f e a tu re s  in SE anaphors is responsib le  for  t h e i r  

sub jec t  o r i e n t a t i o n  and fo r  t h e i r  INFL l o c a l i t y  c o n s t r a i n t s .  In order  

fo r  SE anaphors to serve as arguments, they ad jo in  to I (AGR), where 

they i n h e r i t  the  s u b j e c t ' s  f e a tu r e s .  AGR is the  only element which 

meets the  requirements t h a t  i t  c-commands the  anaphor, is in head 

p o s i t io n ,  and c a r r i e s  p h i - f e a tu r e s  (Reinhart  & Reuland, 1991, p . 301). 

Since SE anaphors must move to  I to  acquire  phi f e a tu r e s ,  SE anaphors 

f a l l  under both movement theory and binding theory .  With re sp ec t  to  

binding theory ,  SE anaphors such as s ig  p a t t e r n  with pronouns, sub jec t  

to  P r in c ip le  B, and a re  not r e f l e x i v i z e r s  (Reinhart  & Reuland, 1993, 

p . 659).

“Other uses of anaphors a re  considered to  be logophoric.

"SE-anaphors may have person f e a tu r e s ,  but always lack f e a tu re s  fo r  
gender and number.
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Reinhart  and Reuland's  b inding condit ions  a re  not cond i t ions  on 

s p e c i f i c  lex ica l  items (pronouns or SE anaphors) ,  but a re  s e n s i t i v e  both 

to  anaphor-types and to  p re d ic a te - ty p e s .  The un iversa l  g e n e ra l i z a t io n  

t h a t  they argue for  is t h a t  r e f l e x iv i z a t i o n  must be l e x i c a l ly  l icensed .

(69) C ondi t ions :
A: A ref lexive-marked s y n ta c t ic  p red ica te  is 

r e f l e x iv e .
B: A r e f l e x iv e  semantic p red ic a te  is r e f l e x iv e -  

marked.4*

In a d d i t io n ,  the  task  of ru l in g  out  pronominal anaphora in t h e i r  theory 

is divided between condit ion  B and condit ions  on the well-formedness of 

chains.

Reinhart  and Reuland claim th a t  t h e i r  theory ,  l ik e  t h a t  of 

Reinhart  (1983), c o n s i s t s  of only condi t ions  A and B, and only governs 

bound v a r i a b le  anaphora (Reinhart  & Reuland, 1993, p . 657, fn .2  and

“These condit ions  r eq u i re  the  d e f i n i t i o n s  in ( i ) .

( i )  a.The sy n ta c t ic  p red ic a te  formed of (a head) P i s  P, a l l  i t s  
sy n ta c t ic  arguments, and an external-argument of P ( s u b je c t ) .

The sy n ta c t ic  arguments of P a re  the  p ro jec t io n s  assigned 
Theta-ro le  or Case by P.

b. The semantic p red ic a te  formed of P is  P and a l l  i t s  arguments 
a t  the  re le v an t  semantic leve l .

c. A p red ic a te  is r e f l e x iv e  i f f  two of i t s  arguments a re  
coIndexed.

d. A p red ic a te  (formed of P) i s  r e f  lexive-marked i f f  e i t h e r  P is 
l e x i c a l ly  r e f l e x iv e  or one of P ' s  arguments i s  a SELF anaphor.

(Reinhart  & Reuland, 1993, p .678).

Reinhart  and Reuland a lso  note t h a t  these  d e f i n i t i o n s  and the  binding 
cond i t ions  should be r e l a t i v i z e d  to  an Index ( in  order  to guarantee  t h a t  
a given SELF anaphor, Indexed j ,  would not count as l ic en s in g  the 
coindexat ion of two arguments with a d i f f e r e n t  Index, i ) .  See Reinhart  & 
Reuland (1993, p p .662-663).
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p . 674). Cases of non-coreference a re  handled by Rule I of Grodzinsky & 

Reinhart (1993) ( fo r  d iscuss ion  see sec t io n  1 .4 .2 .2 ) .

S ig u r jo n sd o t t i r  and Hyams t e s t e d  f i f t y - f i v e  Ice land ic  ch i ld ren  

between the  ages of 3;3 and 6;0 (and ten ad u l t  c o n t ro l s )  on seventy-two 

sentences in the  in d ic a t iv e ,  sub junc t ive ,  and i n f i n i t i v e  moods, with 

sja lfa n  s ig ,  s ig , and the  pronouns hann ("he")  and hun ("she")  using an

a c t -o u t  task  and a t r u t h  value judgment ta sk .  In a d d i t io n ,  they

examined the e f f e c t s  of two d i f f e r e n t  verb c l a s s e s ,  the  raka ("shave") 

c la s s  of verbs, which allows s ig  to  take e i t h e r  a local or a long­

d i s tan c e  an tecedent ,  and the gefa ("g ive")  c la s s  of verbs, which 

s t rongly  b iases  toward the long-dis tance  antecedent .

In the ac t -o u t  ta sk ,  most of the  ch i ld ren  in each age group seemed 

to  know t h a t  the  anaphor sja lfa n  s ig  has to  be lo ca l ly  bound and th a t  

the pronouns hann and hun cannot take  a local  an tecedent ,  so th a t

ch i ld ren  did very well on both pronouns and anaphors. However, in the

t r u th  value judgment t a sk ,  which is  supposed to  tap c h i l d r e n ' s  m u l t ip le  

in t e r p r e t a t i o n s  of a sentence, th e re  did seem to  be a de lay  of pronouns 

compared to sja lfa n  s ig . While 90% of the  ch i ld ren  who were 4 years  and 

o lder  knew th a t  sja lfa n  s ig  has to take a local  an tecedent ,  only 11% to  

44% knew th a t  pronouns cannot take a local  an tecedent .  C h i ld ren 's  

performance with sja lfa n  s ig  was s t a b le  across  the  two t a s k s ,  while 

t h e i r  performance with pronouns varied  s i g n i f i c a n t l y  between the  ac t -o u t  

task  and the  t r u th  value judgment ta sk .

S ig u r jo n s d o t t i r  and Hyams analyzed th e  r e s u l t s  fo r  s ig  with 

re spec t  to  the  sub junc t ive ,  in d ic a t iv e ,  and i n f i n i t i v e  sentences with 

both the  raka and the gefa  verbs in the  a c t -o u t  and the  t r u t h  value



94
judgment t a s k s .  They found th a t  many Ice landic  ch i ld ren  age 4;6 and 

under only had the r e f  lexive-marked lex ica l  en t ry  of verbs of the  raka 

c l a s s .  These ch i ld ren  only allowed s ig  to  take a local antecedent ,  

while a d u l t s  accepted both the  local and long-dis tance  in te r p r e t a t i o n s .  

At the  ages of 4;6  to  5 ;0 ,  two developments occurred.  Children acquired 

the  t r a n s i t i v e  en t ry  of raka verbs, and so s t a r t e d  to  allow a logophoric 

( lon g -d is tan ce )  use of s ig  in t h i s  verb c l a s s .  Second, the  ch i ld ren  

d i s t in gu ish ed  between subjunc tive  and in d ic a t iv e  verb forms and 

ap p ro p r ia te ly  r e s t r i c t e d  the  logophoric ( lo ng -d is tance )  use of s ig  to  

subjunc t ive  complements. With the  gefa verbs, c h i l d r e n ' s  responses 

d i f f e r e d  sharply  from those  of a d u l t s .  In the  a c t -o u t  t a s k ,  a l l  adu l ts  

favored the  long-dis tance  antecedent  fo r  s ig , and in the t r u t h  value 

judgment t a s k ,  80% of the  a d u l t s  allowed only a long-dis tance  

i n t e r p r e t a t i o n  of s ig . According to Reinhart  and Reuland 's  binding 

theory ,  t h i s  is as expected; P r in c ip le  B ru le s  out local  binding of s ig  

with a gefa verb, because the p red ic a te  is not ref lexIve-marked and only 

a logophoric i n t e r p r e t a t i o n  is  a v a i l a b l e .  However, in the  a c t -o u t  ta sk ,  

57% to  80% of the ch i ld ren  in a l l  age groups chose the  local antecedent 

fo r  s ig . In the  t r u th  value judgment t a s k ,  a l l  the  ch i ld ren  in the  

youngest age group (ages 3;3 to 4;0) and 42% to  60% of the  ch i ld ren  in 

the  o lder  age groups (ages 4;0 to  6;0) allowed both a local  and a long­

d is tan ce  In t e r p r e t a t i o n  of s ig ; 10% to  20% accepted only the  local  

i n t e r p r e t a t i o n .  In o th e r  words, many of the  ch i ld ren  in t h i s  study 

allowed s ig  to  have a local  antecedent  with the  gefa verbs, In apparent 

v io la t io n  o f  P r in c ip le  B.

S ig u r jo n sd o t t i r  and Hyams p red ic ted  t h a t  those ch i ld ren  who did
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not allow a local i n t e r p r e t a t i o n  of pronouns would a l so  not accept a 

local  antecedent  fo r  s i g ,  and converse ly ,  ch i ld ren  who allowed a pronoun 

to  take a local antecedent would a lso  allow a local  i n t e r p r e t a t i o n  of 

s ig .  Most of the  t h i r t y - s i x  ch i ld ren  included in t h i s  ana lys is  behaved 

as p re d ic te d ."

S ig u r jo n sd o t t i r  and Hyams claim th a t  the  data  from Ice landic  

ch i ld ren  s t rong ly  support the  b ind ing /core ference  d i s t i n c t i o n .  They 

suggest t h a t  Ice landic  ch i ld ren  have knowledge and use of Reinhart and 

Reuland's  Conditions A and B but not of Rule I.  This makes a number of 

s p e c i f i c  p red ic t io n s  fo r  Ice landic .  I t  suggests t h a t  ch i ld ren  w i l l  do 

well with the  r e f l e x iv e  s j a l f a n  s i g ,  because ( the  Reinhart and Reuland) 

Condition A requ i re s  t h a t  s j a l f a n  s ig  be in te rp re te d  as a bound 

v a r i a b le .  As noted above, t h i s  p red ic t io n  is confirmed. 90% of the  

ch i ld ren  who were 4 years and o lder  bound s j a l f a n  s i g  to a local 

antecedent .

For pronouns, the  p red ic t io n s  a re  the  same as fo r  English: 

ch i ld ren  should ru le  out binding of a pronoun to  a local an tecedent ,  but 

w i l l  not r e l i a b l y  ru le  out coreference .  This p red ic ts  t h a t  ch i ld ren  

w i l l  in c o r re c t ly  allow the  local antecedent  fo r  sentences such as (70).

(70) *Andres Ond v i l d i  [a3 Jenni, burrka3i(lubJ, honum,].
Donald Duck wanted th a t  J e r ry  d r ied  him 
"Donald Duck wanted Je r ry  to  dry him"

S ig u r jo n s d o t t i r  and Hyams found th a t  56% to  89% of the ch i ld ren

(depending on age group) allowed the  pronoun to  c o re fe r  with the local

"This r e s u l t  was s i g n i f i c a n t  a t  the .02 leve l .
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antecedent in the t r u th  value judgment task.*1

In a d d i t io n ,  S ig u r jo n s d o t t i r  and Hyams pred ic ted  th a t  c h i l d r e n ' s

performance would be good when the  pronoun occurs in a context  in which

binding is allowed, s ince by hypothesis  c h i l d r e n ' s  problems a re  problems

with Rule I ,  not with binding i t s e l f .  Accordingly, ch i ld ren  should

r e a d i ly  accept a long-d is tance  antecedent  fo r  the  pronouns in sentences

such as those in (71a) and (71b), which conta in  a subjunct ive  complement

and an in d ic a t iv e  complement, r e s p e c t iv e ly .

(71) a.  Andres Ond, v i l d i  [acf Jenni t>urrka3i,tlrt);n honum,]. 
Donald Duck wanted th a t  J e r ry  d r ied  him 
"Donald Duck wanted J e r ry  to  dry him"

b. Andres Ond, sa [a3 Jenni t > u r r k a 3 i , lfil( t honum,].
"Donald Duck saw th a t  J e r ry  d r ied  him"

S ig u r jo n s d o t t i r  and Hyams found t h a t  ch i ld ren  accepted the  long-d is tance

antecedent 70% to  95% of the  time when the pronoun was conta ined ins ide

an in d ic a t iv e  or subjunctive  complement.

In c o n t r a s t  to  t h i s ,  when a pronoun is contained in an i n f i n i t i v e

complement in Ice lan d ic ,  i t  may not take a matrix sub ject  as an tecedent ,

*Mn the a c t -o u t  t a s ^ ,  the  m ajor i ty  of ch i ld ren  acted out the  nonlocal 
i n t e r p r e t a t i o n .  S ig u r jo n sd o t t i r  and Hyams suggest  t h a t  an in troductory  
sentence 1n the  ac t -o u t  t a s k ,  which contained an a d d i t io n a l  NP not 
mentioned in the  t e s t  sentence,  may be p a r t i a l l y  respons ib le  f o r  the  
c h i l d r e n ' s  good performance on pronoun sentences in the  a c t -o u t  task  as 
compared to  the  t ru th -v a lu e  judgment t a sk ;  ch i ld ren  may have been choosing 
the  e x t r a c la u s a l  NP as antecedent  because of relevance cons id e ra t ion s  ( fo r  
a d d i t io n a l  d iscuss ion  of re levance ,  see sec t ion  4.2.3). However, 
S igu r j t fn sdo t t i r  and Hyams suggest th a t  t h i s  provides only a p a r t i a l  
exp lana t ion ,  s ince I t  does not exp la in  why ch i ld ren  s t rong ly  p re fe r r e d  the 
long-d is tance  antecedent over the  local one in the  a c t -o u t  t a s k ,  while 
accep t ing  both in the  t r u th - v a lu e  judgment t a s k .  Their  exp lanat ion  fo r  
t h i s  is based on Rule I. They suggest  t h a t  only one i n t e r p r e t a t i o n  is 
a v a i la b le  fo r  the  ch i ld ren  with sentences such as (70);  t h i s  is the  long­
d is tance  bound v a r ia b le  reading which they a c t  out .  In the  t ru th -v a lu e  
judgment t a s k ,  when ch i ld ren  a re  forced to  make judgments about 
co re ference ,  the  i n a c c e s s i b i l i t y  of Rule I r e s u l t s  in chance performance.
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as 1n (72).

/  /  <  /
(72) Jon, s e g i r  P e t i r } [ad PrOj klappan()Bf, honum.J/T.)A a

hverjutn degi ].
John t e l l s  Pe ter  to  pat him on every day
"John t e l l s  Pe ter  to  pa t  him every day"

S ig u r jo n s d o t t i r  and Hyams thus p red ic ted  t h a t  ch i ld ren  would show the

same behavior in the  i n f i n i t i v e  case as in the local  binding case ,  since

binding is  ru led  out by the  grammar, but coreference  is pe rm iss ib le .

They expected th a t  ch i ld ren  would accept the  nonlocal antecedent  in the

in d ic a t iv e  and subjunc tive  cases ,  but would perform "roughly a t  chance

in the  i n f i n i t i v e " ,  as they do in the  local  case .  This p re d ic t io n  was

in f a c t  confirmed; ch i ld ren  accepted the long-dis tance  antecedent  for

pronouns in sentences with i n f i n i t i v e  complements between 35% and 56% of

the time.

However, adu l t  c o n t ro l s  a lso  accepted the  local antecedent  roughly 

h a l f  the  time with i n f i n i t i v e s ,  though a d u l t s  a re  supposed to  know and 

be able  to  apply Rule I.  S i g u r jo n s d o t t i r  and Hyams suggest t h a t  fo r  

sentences in which a pronoun is contained in an i n f i n i t i v e  complement in 

Ice lan d ic ,  under r e s t r u c t u r in g  the  i n f i n i t i v e  sentence becomes 

monoclausal and thus takes on the p ro p e r t i e s  of a local binding domain. 

They suggest th a t  a d u l t s  accepted the antecedent  ha l f  the  time because 

many of the  a d u l t s  did not appear to  allow r e s t r u c t u r i n g . "  When the re  

is no r e s t r u c t u r in g ,  the matrix sub jec t  may bind the pronoun, as in the 

in d ic a t iv e  and subjunc tive  cases .  S ig u r jo n s d o t t i r  and Hyams noted th a t

" S ig u r jo n s d o t t i r  and Hyams suggested t h a t  fo r  some speakers of 
Ice landic  con tro l  I n f i n i t i v e s  a re  IPs,  which can undergo r e s t r u c t u r in g ,  
while f o r  o ther  speakers the  con tro l  I n f i n i t i v e s  a re  CIJ,s, yhich cannot 
undergo r e s t r u c t u r in g .  For f u r t h e r  d iscuss ion  see S ig u r jo n s d o t t i r  & Hyams 
(1992, p p .393-396 and p . 403, fn .3 8 ) .
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i t  was poss ib le  th a t  a t  l e a s t  some of the  ch i ld ren  had t h i s  more 

r e s t r i c t i v e  d i a l e c t  which did  not permit  r e s t r u c t u r in g .  I t  is thus 

impossible to  determine what ro le  i n a c c e s s i b i l i t y  of Rule I may have 

played in these  c h i l d r e n ' s  r e s u l t s .

Assuming th a t  s ig  is a bound v a r ia b le  in i t s  logophoric use, 

S ig u r jo n s d o t t i r  and Hyams p red ic ted  t h a t  ch i ld ren  would r e a d i ly  accept  a 

long-d is tance  antecedent fo r  s ig  in subjunc t ive  complements. With gefa 

verbs , t h i s  was the  case;  70% to 93% of the  ch i ld ren  accepted a long­

d is tan ce  antecedent fo r  s ig  in these  cases .  However, the  acceptance 

r a t e  with raka verbs was much lower. S ig u r jo n s d o t t i r  and Hyams suggest 

t h a t  the  acceptance r a t e s  fo r  raka verbs were depressed by the f a c t  th a t  

some of the  ch i ld ren  had only a [+ re f le x iv e ]  en t ry  fo r  these  verbs and 

so r e j e c te d  the  long-dis tance  antecedent  as a P r in c ip le  A v i o la t io n .

In the  local  domain, (Reinhart  and Reuland 's)  Condition B ru le s  

out binding of s ig  with gefa  verbs because the  p red ica te  is not 

ref lexive-marked.  S ig u r jo n s d o t t i r  and Hyams p red ic ted  t h a t  ch i ld ren  

would, however, allow a local  an teceden t ,  because of d i f f i c u l t i e s  with 

Rule I .  In f a c t ,  ch i ld ren  did  allow a local  antecedent  fo r  s ig  with 

gefa  verbs ,  so t h a t  s1g pa t te rned  l ik e  pronouns. However, 

S ig u r jo n s d o t t i r  and Hyams note t h a t  ch i ld ren  were more l ik e ly  to  accept 

a local antecedent  fo r  s i g  than f o r  pronouns; no explana t ion  fo r  t h i s  

d i f f e r e n c e  was o f fe red .

S ig u r jo n sd o t t i r  and Hyams did not t e s t  pronouns or s ig  with 

q u a n t i f ie d  an tecedents ,  but  suggest th a t  study of these  s t r u c tu r e s  would 

be use fu l  fu tu re  research .  However, s ince the  bound v a r ia b le  nature  of 

s ig  is  c o n t r o v e r s i a l ,  the  r e s u l t s  of S ig u r jo n s d o t t i r  and Hyams with
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r e sp ec t  to  the  reformulat ion  of the  binding theory are  inconclusive in 

the  same ways as the s tud ies  d iscussed in previous sec t io n s .

2 .2 .1 .7  Evidence from Dutch: P h i l i p  & Coopmans (1995)

P h i l ip  & Coopmans (1995) d iscuss  work by S ig u r jo n sd o t t i r  and 

Coopmans10 th a t  found th a t  only 17% of the 5- and 6 -year -o ld  Dutch 

ch i ld ren  they t e s te d  d isp layed  knowledge th a t  a pronoun cannot take a 

local  a n te ce d en t .11 This performance is unusual ly  poor compared to  the 

r e s u l t s  found for  o the r  languages. P h i l i p  and Coopmans, following up on 

the  work by S ig u r jo n s d o t t i r  and Coopmans, inves t iga ted  what i t  is about 

Dutch th a t  gives ch i ld ren  such problems with pronouns.”

P h i l i p  and Coopmans t e s t e d  n in e ty - th re e  monolingual Dutch 

c h i ld re n ,  eleven monolingual English c h i ld re n ,  and seventeen ad u l t  

na t ive-speakers  of Dutch. The experiment cons is ted  of a p ic tu re  

judgment task  with four t e s t  cond i t io ns ,  e leven con tro l  cond i t io n s ,  and 

six f i l l e r  cond i t io n s ,  with two d i f f e r e n t  t r i a l s  of each cond i t ion .  The 

contro l  and t e s t  condit ions  a ssess ing  anaphora were counterbalanced for

S0Phil1p and Coopmans c i t e  the  following:

S ig u r jo n s d o t t i r ,  S. & Coopmans, P. (1994) The a c q u i s i t io n  of 
anaphoric r e l a t i o n s  in Dutch. Paper presented a t  the  
Child Language Seminar, Bangor. To appear in the  
proceedings , ed i ted  by M. Aldridge.

“S ig u r jo n s d o t t i r  and Coopmans found th a t  ch i ld ren  were more w i l l in g  
to  accept a local antecedent fo r  pronouns with verbs l ike  aa len ,  which can 
only be t r a n s i t i v e ,  than with verbs l ik e  was sen,  which can be e i t h e r  
t r a n s i t i v e  or  inheren t ly  r e f l e x iv e  ( I . e . ,  can take z lc h ) .

”Pj)1lip and Coopmans argue in support  of a hypothesis  of 
S ig u r jo n s d o t t i r  and Coopmans t h a t  ch i ld ren  learn ing  Dutch have problems 
id en t i fy in g  pronouns as " r e f e re n t  1ally  complete",  and so t r e a t  them l ik e  
SE anaphors such as z lch .  This argument is  based on the binding theory of 
Reinhart  & Reuland (1993)(see sec t ion  2 .2 .1 .6  above).
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match and mismatch p ic tu re - sen ten c e  p a i r s .  However, a l l  of the  t e s t  

condit ions  were mismatches; the  expected adu l t  response in each case was

H h a 11no .

Three of P h i l ip  and Coopmans' t e s t  condit ions  (HN, QHN, and ZHN)

te s te d  the  pronoun haar ( " h e r " ) ,  and the  four th  (ZHEM) t e s t e d  the

pronoun hem ("him"). Dutch example sentences and t h e i r  English 

t r a n s l a t i o n s  a re  shown for  each t e s t  condit ion  in (73) through (76).

(73) HN: p ic tu re  shows a g i r l  and a mother; the g i r l  is
holding her own ankle

a. Hier heb je  een meisje en h ie r  heb je  een moeder. 
Pakt be t  meisje b i j  de enkel vast?

b. Here you have a g i r l  and here you have a mom.
Is the g i r l  holding her by the ankle?

(74) QHN: p ic tu re  shows a g i r l  and th ree  mothers; each
mother i s  po in t ing  a t  h e r s e l f

a. Hier heb j e  d r i e  moeders en h ie r  heb je  een meisje .
Vlijst iedere  moeder haar aan?

b. Here you have th ree  moms and here you have a g i r l .
Is every mom po in t ing  a t  her?

(75) ZHN: p ic tu re  shows a g i r l  jumping rope while looking a t
h e r s e l f  in a m ir ro r ,  with a mother s i t t i n g  in f r o n t  of 
the mirror

a. Hier heb j e  een hele  g ro te  s p i e g e l . . .  en h ie r  heb je  
een meisje en h i e r  heb je  een moeder.
Z ie t  het meisje  haar touwtje springen?

b. Here you have a r ea l  big  m i r r o r . . .  and here  you have 
a g i r l  and here you have a mom.
Does the  g i r l  see her jump-roping?
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(76) ZHEM: p i c tu r e  shows a boy blowing bubbles while looking 
a t  himself in a m ir ro r ,  with a f a th e r  s i t t i n g  in f ron t  
of the  mirror

a.  Hier heb je  een hele  g ro te  s p i e g e l . . .  en h i e r  heb je  
een jongen en h i e r  heb j e  een vader.
Z ie t  de jongen hem b e l len  blazen?

b. Here you have a r ea l  big  m i r r o r . . .  and here you have 
a boy and here you have a dad.
Does the boy see him blowing bubbles?

The adu l t  Dutch n a t ive -speakers  a l l  performed well on both t e s t  

and con tro l  condit ions .  For con tro l  cond i t ion s ,  the  Dutch ch i ld ren  

b a s i c a l l y  showed a d u l t - l i k e  performance. The English-speaking ch i ld ren  

performed comparably to  the  Dutch c h i ld re n ,  with the exception of non- 

adult  performance on sentences such as "Is every g i r l  po in t ing  a t  

h e rse l f? "  (when the  p ic tu re  showed th ree  g i r l s ,  each po in t ing  a t  a mom). 

English-speaking ch i ld ren  performed s i g n i f i c a n t l y  worse on t h i s  question 

than Dutch-speaking c h i l d r e n . ”

P h i l ip  and Coopmans found no s i g n i f i c a n t  e f f e c t s  fo r  age fo r  any 

of the  t e s t  condit ions  among the  Dutch ch i ld ren  between ages 4 and 6.

In f u r th e r  analyses these  age groups are co l lapsed .

P h i l ip  and Coopmans t e s t e d  P r in c ip le  B in small c lauses  with the 

sentences of the  ZHN and ZHEM cond i t ion s ,  shown in (75) and (76).  These 

sentences involved the sub jec t  of a small c lause  complement se lec ted  by 

a matrix percept ion  verb. The ZHN cond i t ion ,  as in (75), t e s t e d  the 

feminine pronoun haar ( e . g . ,  "Does the  g i r l  see her jumping rope?") ,

“ English-speaking in c o r re c t ly  accepted these  sentences approximately 
25% of the  time, while the  youngest Dutch ch i ld ren  (4- to 6 -yea r -o lds )  
accepted them approximately 15% of the  time, and a l l  o lder  Dutch ch i ld ren  
c o r r e c t l y  r e j e c te d  these  sentences .  P h i l ip  and Coopmans repor t  t h a t  the  
d i f f e r e n c e  in non ad u l t - l ik e  performance is s i g n i f i c a n t l y  d i f f e r e n t  fo r  the 
English-speaking ch i ld ren  and the Dutch 6 -yea r -o lds  (p<.0317).
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while the  ZHEM cond i t ion ,  as in (76) ,  t e s t e d  the  masculine pronoun hm  

( e . g . ,  "Does the  boy see him blowing bubbles?") .  The mean percentages 

of a d u l t - l i k e  performance under these  cond i t ions  a re  given in (77).

(77) A d u l t - l ik e  Performance on ZHN and ZHEM Test Conditions

subject  group # ZHN ZHEM t - t e s t s
HN vs. ZHN ZHN vs.

Dutch 4 6 y rs . 58 10% 6% .0000 .1653
English 6 y rs . 11 33% 33% .5059 1.0000
Dutch 7 y rs . 22 16% 36% .0000 .0162
Dutch 8 y rs . 13 38% 35% .0821 .5845

For the  Dutch ch i ld ren  below age 8, but  not fo r  the  English-speaking 

c h i ld re n ,  performance was s i g n i f i c a n t l y  worse under the  ZHN condit ion  

(with small c lauses)  than under the  HN condi t ion .  Dutch c h i ld ren  more 

r e a d i ly  accepted a local  antecedent  fo r  a pronominal sub jec t  of a small 

c lause  than a local an tecedent  fo r  a pronominal ob jec t  of a regu la r  

t r a n s i t i v e  verb.

The HN and QHN cond i t ions  a re  those  t h a t  t e s t e d  P r in c ip le  6 with 

r e f e r e n t i a l  and q u a n t i f i c a t io n a l  an teceden ts .  The HN cond i t ion ,  as in

(73),  t e s t e d  r e f e r e n t i a l  an tecedents  ( e . g . ,  " Is  the  g i r l  holding her by 

the  ank le?" ) ,  while the  QHN cond i t ion ,  as in (74) ,  t e s t e d  q uan t i f ie d  

antecedents  ( e . g . ,  " Is  every mom poin t ing  a t  h e r?" ) .  The mean 

percentages of a d u l t - l i k e  performance under these  condi t ions  a re  given 

in (78).

(78) A d u l t - l ik e  Performance on HN and QHN Test Conditions

sub jec t  group # HN QHN t - t e s t s  
HN vs. QHN

Dutch 4-6 y rs . 58 36% 53% .0004
English 6 y r s . 11 32% 77% .0096
Dutch 7 y r s . 22 55% 64% .2575
Dutch 8 y r s . 13 50% 65% .0395

For a l l  sub jec t  groups except  fo r  th e  Dutch 7-y ea r -o ld s ,  performance on
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the  QHN condit ion  (with q u a n t i f i e d  an teceden ts)  was s i g n i f i c a n t l y  b e t t e r  

than performance on the  HN condit ion  (with r e f e r e n t i a l  an teceden ts ) .

What is most notable  about these  r e s u l t s  is the  performance level  

fo r  the  QHN condit ion  (with q u an t i f ied  an teceden ts ) ,  which was low (from 

53% to  77% c o r re c t )  across a l l  the  sub jec t  groups. Dutch-speaking 

ch i ld ren  accepted l o c a l ly  bound pronouns with q u a n t i f ie d  antecedents  

roughly a t h i r d  of the  time, while  English-speaking ch i ld ren  accepted 

l o c a l ly  bound pronouns with q u a n t i f ie d  antecedents  roughly a q u a r te r  of 

the  time.

2 . 2 . 1 . 8  Boster  (1991)

Boster (1991) a t tempts to t e s t  a vers ion of the reformulated 

P r in c ip le  B. Boster argues th a t  her r e s u l t s  do not support  such a 

re form ula t ion .  As an a l t e r n a t i v e ,  Boster suggests t h a t  her data  can be 

accounted fo r  by a l e x i c a l - e r r o r  hypothes is .

Boster conducted th ree  experiments with English-speaking ch i ld ren  

between the ages of 3 and 6; the  f i r s t  of  these  experiments,  using VP 

e l l i p s i s  sentences ,  was descr ibed  above in sec t ion  2 .1 .3 .  In a second 

experiment,  Boster t e s t e d  twenty-four  ch i ld ren  between ages 3;3 and 

6;2“ with a p ic tu re  judgment ta sk .  Children were asked quest ions  with 

every such as (80) and (81) ,  as well as quest ions  with non-quant i f ied  

an teceden ts ,  such as (79).

“There were ten  ch i ld ren  age 3;3 to 4 ;9 ,  ten  ch i ld ren  age 5;0 to  5 ;7 ,  
and four ch i ld ren  age 6;0 to  6;2.
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(79) Is Chip brushing him?

(80) Is every chipmunk brushing him?

(81) Is every chipmunk brushing them?

However, Boster found ch i ld ren  were equal ly  w i l l in g  to  accept a bound 

i n te r p r e t a t i o n  fo r  a l l  th ree  of these  sentence types .  The ch i ld ren  were 

w i l l in g  to  accept  a bound v a r ia b le  i n te r p r e t a t i o n  fo r  sentences such as

(79) about 38% of the t ime. They accepted a bound va r iab le  

i n t e r p r e t a t i o n  fo r  sentences such as (80) about 34% of the time, and 

accepted a bound v a r ia b le  i n t e r p r e t a t i o n  fo r  sentences such as (81) 

about 42% of the  time.

In t h i s  experiment the  5-year-o lds  showed a 10% increase in "yes" 

responses fo r  sentences l ike  (81), where the  p lu ra l  pronoun the* was 

s u b s t i t u t e d  fo r  the  s in g u la r  pronoun him. This means t h a t  a t  l ea s t  a 

small percentage of the "no" responses for  sentences l ike  (80) in 

previous s tud ies  may be accounted fo r  by t h e i r  use of the  s in gu la r  

pronoun. Furthermore, B o s te r ' s  r e s u l t s  c o n t r a d ic t  those  of Wexler and 

Chien. Out of the  twenty-four ch i ld ren  in the experiment , a l l  twelve 

who accepted a t  lea s t  one P r in c ip le  B v io la t io n  with a r e f e r e n t i a l  NP, 

as in (79),  a lso  accepted a t  l e a s t  one P r in c ip le  B v io la t io n  with a 

q u a n t i f ie d  an tecedent ,  as in (80) or (81).  However, the  converse was 

not t r u e ;  e ig h t  of the  twelve who re je c te d  P r in c ip le  B v io la t io n s  with 

the sentences with r e f e r e n t i a l  NPs accepted a t  l e a s t  one P r in c ip le  B 

v io la t io n  with the  q u an t i f ie d  NPs, e i t h e r  with him or with them or both. 

So, in B o s te r ' s  s tudy, ch i ld ren  were more l ik e ly  to  v io la t e  P r in c ip le  B 

with q u a n t i f ie d  antecedents  than with non-quant i f  led an tecedents .

In a t h i r d  experiment, Boster t e s t e d  the  e ig h t  ch i ld ren  from the
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VP e l l i p s i s  experiment (descr ibed  in sect ion  2 .1 .3  above) who had

accepted coreference  in v io la t io n  of P r in c ip le  B. The t h i r d  experiment

cons is ted  of a t r u t h  value judgment t a s k ,  using sentences l ike  those  in

the second experiment. There were two sentences with every and him, and

two with every and them. Those with him were accepted about 31% of the

time, while those with them were accepted 50% of the  time ( fo r  an

average of about 41%). However, the  e igh t  ch i ld ren  t e s t e d  seemed to

d iv ide  up into two groups. One group ( four  ch i ld ren )  r e a d i ly  accepted

P r in c ip le  B v io la t io n s  involving q u a n t i f i c a t i o n ,  and the  o ther  group

(the  o ther  four ch i ld ren )  refused to  accept any of them. This

demonstrates the  need fo r  a n a ly s i s  of data  from individual  c h i ld ren ,

s ince d i f f e r e n t  ch i ld ren  seem to  behave d i f f e r e n t l y .  Boster a lso  po in ts

out the importance of understanding why ch i ld ren  r e j e c t  a p a r t i c u l a r

in t e r p r e t a t i o n  fo r  a sentence.  She gives the  example of one c h i ld  who,

when asked why the  puppet was wrong when he sa id ,  "Every c a t  put a

bandaid on him," r e p l i e d ,  "They put t h e i r  bandaids on them and he put

h is  bandaid on him." As Boster exp la ins :

This i l l u s t r a t e s  the  po in t  th a t  when a c h i ld  says "no" 
in a t ru th -v a lu e  judgment task  of t h i s  type (where a 
grammatical a l t e r n a t i v e  i n te r p r e t a t i o n  is a v a i l a b l e ) ,  
i t  does not n e c e s sa r i ly  imply t h a t  her grammar does 
not permit the  ungrammatical "yes" reading (Boster,
1991, pp .25-26).

Boster argued th a t  her r e s u l t s  do not support the  view th a t  

P r in c ip le  B is a condit ion  applying to  bound v a r ia b le  anaphora only. As 

an a l t e r n a t i v e ,  Boster proposes a theory of morphological confusion.

She suggests th a t  the  ch i ld  makes an i n i t i a l  assumption t h a t  th e re  is a 

word him t h a t  is  O anaphor ic ] ,  in add i t ion  to the  word him t h a t  is 

[-fpronominal, -anaphoric] .  Boster assumes th a t  knowledge of the  binding
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p r in c ip le s  is  innate ,  and the c h i ld  has c l e a r l y  i d e n t i f i e d  the  English 

accusa t ive  pronoun him as [+pronominal], However, the  ch i ld  has 

e rroneously  i d e n t i f i e d  the  lex ica l  anaphor as [possess ive  + s e l f ]

(marked [+anap h o r ic ] ) . Evidence from c h i l d r e n ' s  speech, when they 

produce "his s e l f "  or "her own s e l f " ,  suggests  t h a t  t h i s  is a common 

e r r o r .  Sooner or l a t e r  the c h i ld  n o t ices  t h a t  the  adu l t  is a c tu a l ly  

using the  compound h im se lf ,  not h is  + s e l f .  Now the ch i ld  has to  change 

lex ica l  e n t r i e s .  She a lready  has the  lex ica l  e n t r i e s  him and s e l f  

marked as separa te  NPs in her lexicon,  and these  two e n t r i e s  have 

c o n f l i c t i n g  f e a tu r e s ,  with him marked [-anaphor] and s e l f  marked 

[+anaphor], The ch i ld  might i n i t i a l l y  r e j e c t  h im /se l f ,  s ince t h i s  

j u x ta p o s i t io n  of two NPs would v io la t e  the t h e t a - c r i t e r i o n .  Rather than 

v i o l a t e  the t h e t a - c r i t e r i o n ,  some ch i ld ren  may i n i t i a l l y  p o s i t  a new 

lex ica l  anaphor, himO, to rep lace  or tem porar i ly  coex is t  with the  

lex ica l  anaphor s e l f .  Once the  ch i ld  becomes aware t h a t  himself  is  

r e a l l y  a s ing le  compound, not a two-word combination, she r e a l i z e s  th a t  

h imself  is  [+anaphoric]  and has the same meaning as himO. Boster 

suggests t h a t  the  point  a t  which himO is replaced by h imself  in the  

lexicon is  a lso  the  po in t  a t  which the  ch i ld  w i l l  no longer accept 

P r in c ip le  B v i o l a t i o n s . ”

Boster argues t h a t  the  p e rs i s te n c e  of P r in c ip le  B v io la t io n s  

support a l ex ica l  overgenera t ion hypothesis  over a sy n ta c t i c  or 

pragmatic account. The most important aspect  of B o s te r ' s  f ind ings ,  

however, is t h e i r  r e l a t i o n s h i p  to  previous work. Boster did  not

“For r e l a t e d  d iscuss ion  see McDaniel, Cairns & Hsu (1990), who found 
no r e l a t i o n s h i p  between c h i l d r e n ' s  use of s e l f  as an NP and v io la t io n  of 
P r in c ip le  B.
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r e p l i c a t e  the  f ind ings  of Wexler and Chien, and in f a c t  found th a t  

ch i ld ren  may v io la t e  P r in c ip le  B more with q u a n t i f i e d  antecedents  than 

with non-quant i f ied  antecedents  (a f a c t  which is not expla ined by the  

lex ica l  overgenera t ion  hypo thes is ) .

2 .2 .1 .9  Sano (1992)

Like Boster (1991), Sano (1992) proposed a lex ica l  account of what 

he c a l l e d  the "Delay of B e f f e c t " .  Sano's  account a lso  adopted the 

ideas of Chien & Wexler (1990) and Grodzinsky & Reinhart (1993) by 

assuming t h a t  some pragmatic p r in c ip le  is involved; however, l ik e  

Grimshaw & Rosen (1990), Sano argued th a t  c h i l d r e n ' s  r e j e c t i o n  of 

sentences with bound va r ia b le  pronouns and acceptance of sentences with 

r e f e r e n t i a l  antecedents  comes from c h i l d r e n ' s  f a i l u r e  to c re a te  a bound 

va r ia b le  r e p re se n ta t io n .

Sano began by assuming the Strong Continui ty  Hypothesis: ch i ld ren  

know and obey a l l  innate grammatical condit ions  (such as the  binding 

p r in c ip le s  and Rule 1 /P r in c ip le  P) throughout development. Sano f u r th e r  

assumed th a t  a lex ica l  proform has a f e a tu re  [±V] which ind ica te s  

whether or  not the  proform can be construed as a bound v a r i a b le ;  he 

assumed th a t  the  d e fa u l t  s e t t i n g  is [-V],  and ch i ld ren  switch i t  to  [+V] 

when they f in d  a t r i g g e r  fo r  the  change ( e . g . ,  when they encounter the  

item bound by a q u a n t i f i e r  phrase such as every  NP). Sano a lso  assumed 

a redundancy ru le  fo r  r e f l e x iv e s :  i f  [+A], then [+V], where [+A] 

ind ica te s  items which a re  sub jec t  to  binding P r in c ip l e  A; because of 

t h i s  redundancy r u l e ,  r e f l e x iv e s  a re  au tom at ica l ly  marked as [+V], and 

so should be in te rp re ted  as bound v a r ia b le s  e a r ly  on.
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With these  assumptions, Sano argued t h a t  English-speaking ch i ld ren  

f i r s t  take he/him** to  be [-V] and switch i t  to [+V] l a t e r .  Thus,

Sano 's  explanat ion  fo r  why ch i ld ren  appear to  disobey P r in c ip le  B is 

t h a t  around the  ages of 3 years to 5 y e a r s ,  some ch i ld ren  s t i l l  have 

[-V] on him (Sano's  Hypothesis 1), but a t  the  age of 4 years or 5 years ,  

most ch i ld ren  have [+V] on him self (Hypothesis I I ) ,  because of the 

redundancy ru le .

How does t h i s  account fo r  the  Delay of B e f f e c t ?  Sano is assuming 

Strong Continui ty  of Rule I.  Recall (from sec t ion  1 .4 .2 .2 )  t h a t  Rule I 

d isa l lows coreference  when an in d is t in g u ish a b le  bound va r ia b le  

r e p re se n ta t io n  is a v a i l a b l e .  However, i f  ch i ld ren  have [-V] on 

pronouns, coreference  is not p ro h ib i ted  by Rule I ,  s ince no bound 

v a r ia b le  r e p re se n ta t io n  is a v a i l a b l e .  In t h a t  case ,  ch i ld ren  should 

allow local coreference  with r e f e r e n t i a l  an teceden ts ,  s ince i t  is not 

blocked by Rule I .  They should r e j e c t  local binding with q u a n t i f ie d  

an tecedents ,  s ince they do not genera te  a bound v a r ia b le  r e p re se n ta t io n .

Sano r e i n t e r p r e t e d  the  empirical  r e s u l t s  of severa l  previous 

s tud ies  in order  to t e s t  the  hypotheses stemming from h is  exp lanat ion .  

Sano's Hypothesis I r eq u i re s  th a t  th e re  a re  some ch i ld ren  younger than 

six who cannot take every bear as the  antecedent  of him in non-local  

binding (where P r in c ip le  B is i r r e l e v a n t ) ,  as in (82).

“Sano r e f e r s  to  a l l  s in g u la r  pronouns (he, him, her, e t c . ,  but  not 
him self or h e r se lf)  as he. However, s ince Sano is a t tempting  to  
demonstrate t h a t  lex ica l  f e a tu r e s  play a ro le  in a c q u i s i t i o n ,  i t  seems 
important not  to  c o n f la te  o th e r  l e x ic a l  f e a t u r e s ,  such as gender. I t  is 
a lso  not c l e a r  what ro le  case  plays in the  a c q u i s i t io n  of lex ica l  f e a tu re s  
fo r  pronouns; would ch i ld ren  au tom at ica l ly  mark him as [+V] as soon as 
they had evidence t h a t  he was [+V]? Wore d e ta i l e d  in v e s t ig a t io n  is 
necessary to  understand the  nature  of  t h i s  lex ica l  a c q u i s i t i o n .
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(82) Is [every bear],  th ink ing  th a t  Goldilocks is  touching
her,?

Sano found support fo r  t h i s  in two previous s tu d ie s .  F i r s t ,  in Chien & 

Wexler (1991) (see sec t ion  2 . 2 . 1.4 above), f iv e -y e a r -o ld  ch i ld ren  

accepted non-local  q u a n t i f i e r  binding of he r ,  as in (82) ,  only 59% of 

the  time, although they were almost p e r f e c t  with the contro l  sentences 

in (83) and (84).

(83) Is Goldilocks th ink ing  t h a t  Hama Bear is poin t ing  a t
her?

(84) Is every bear th ink ing  t h a t  Pinocchio is touching
Goldilocks?

Sano claimed th a t  the  d i f f e ren c e  between the acceptance percentage 

fo r  (82) and the smaller  of the acceptance percentages fo r  (83) and (84) 

gives th e  percentage of ch i ld ren  with [-V] on her .  These percentages 

a re  shown in (85).

(85) % of YES with Match P ic tu re
4-5 5-6 6-7

(83) 93 95 96
(84) 94 97 96
(82) 72 59 76
d i f fe re n c e  22 36 20
[ (8 3 ) - (82 ) ]

Sano cla ims,  then,  t h a t  36% of the  f iv e -y e a r -o ld s  in t h i s  study have her 

marked as [-V]. In o ther  words, approximately a t h i r d  of these  ch i ld ren  

would not accept her  as a bound v a r ia b le .

Sano a lso  found support  fo r  h i s  Hypothesis I in Thornton & Wexler 

(1991) (d iscussed  in sec t ion  2 .1 .5  above). In a t r u th  value judgment 

t a sk ,  Thornton and Wexler found th a t  ch i ld ren  (ages 4 ;0  to  5;1) accepted 

sentences s im i la r  to  (82) only 50% of the  time. Sano a l s o  argued th a t  

the re  i s  evidence th a t  some ch i ld ren  p r e f e r  to  use they fo r  bound 

v a r ia b le  i n te r p r e t a t i o n s  of wh-quest ions,  even when the matrix  sub jec t



110

uh-phrase is s in gu la r  ( e .g ,  in sentences such as "Which boy, th inks  t h a t  

they, have a blue marble?").  He concluded th a t  these  f a c t s  a l l  support  

h is  claim th a t  ch i ld ren  between 3 and 5 may have [-V] on him.

Sano's Hypothesis II r eq u i re s  t h a t  most ch i ld ren  accept (67) a t  

the  age of four or f iv e .

(86) Is Mama Bear, touching herse lf ,?

(87) Is [every bear],  touching herse l f ,?

Sano found evidence fo r  t h i s  claim in Chien & Wexler (1990) (d iscussed 

above in sec t ion  2 .2 . 1 . 1 ) .  Sano claimed th a t  by su b t rac t in g  the  

acceptance percentage of (87) from th a t  of (86),  we have the  percentage 

of ch i ld ren  who have [-V] on himself .  These percentages a re  shown in 

( 88 ) .

(88) % of YES with Match P ic tu re
4-5 5-6 6-7

(86) 93 97 97
(87) 77 89 94
d i f fe ren c e  16 8 3

For Sano, i t  is s i g n i f i c a n t  th a t  only 8% of the  ch i ld ren  have [-V] fo r

himself  a t  ages 5 to  6. This is very d i f f e r e n t  from the case of he r ,

which was marked as [-V] fo r  36% of the  ch i ld ren  in the study discussed

above.

Sano a lso  found support for  Hypothesis II in Thornton & Wexler 

(1991), where ch i ld ren  between 4;0 and 5;1 accepted examples l ike  (87) 

88% of the  time in a t r u th  value judgment task .

F in a l ly ,  Sano found support fo r  the  idea t h a t  ch i ld ren  who d isp lay  

the "Delay of B e f f e c t 11 have him marked as [-V], but obey Rule I.  He 

argued t h a t  the percentages in (85) should match the  percentage of 

ch i ld ren  who r e j e c t  local binding of a pronoun with a q u a n t i f i e r ,  but
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accept local  binding of a pronoun with a r e f e r e n t i a l  NP. Sano examined 

the  data  from Chien & Wexler (1990) fo r  sentences such as (89) and (90).

(89) Is every bear touching her?

(90) Is Hama Bear touching her?

By su b t ra c t in g  the r e j e c t i o n  percentage of (90) from th a t  of (89) ,  Sano

claims to  have the percentage of [-V] on he r  in local binding

s i t u a t i o n s .  These percentages a re  given in (91).

(91) % of NO with Mismatch P ic tu re
4-5 5-6 6-7

(89) 60 84 87
(90) 39 49 77
d i f f e r e n c e  21 35 10

As Sano p re d ic t s ,  the  percentages he ob ta ins  fo r  [-V] on her are  very 

s im i la r  fo r  the two cases examined, (85) and (91) ,  e s p e c ia l ly  fo r  the  

younger age groups.

(92) % o f  [ -V] on her
4-5 5-6 6-7

(85) 22 36 20
(91) 21 35 10

Sano f inds  s im i la r  r e s u l t s  fo r  c a l c u l a t i o n s  based on percentages from 

Thornton & Wexler (1991).

Sano's r e s u l t s  suggest t h a t ,  for  s in g u la r  pronouns a t  l e a s t ,  the 

d i f f e ren c e  in acceptance between pronouns with r e f e r e n t i a l  antecedents  

and pronouns with q u a n t i f ie d  antecedents  may have to  do with d i f f i c u l t y  

with v a r ia b le  binding ( r e s u l t i n g  In the  r e j e c t i o n  of pronouns with 

q u a n t i f ie d  an teceden ts ) .  I w i l l  now tu rn  to  c h i l d r e n ' s  i n t e r p r e t a t i o n  

of p lu ra l  pronouns.

2 .2 .2  Plural Pronouns and D ls tr lb u t lv lty

One p o s s i b i l i t y  th a t  has been suggested to  explain  Chien and



112

Wexler's r e s u l t s  with bound v a r ia b le  pronouns i s  t h a t  ch i ld ren  i n t e r p r e t  

q u a n t i f i c a t i o n  d i f f e r e n t l y  from a d u l t s  (suggested,  fo r  example, by 

Grimshaw & Rosen, 1990). In p a r t i c u l a r ,  the re  seems to  be some 

r e l a t i o n s h ip  fo r  ch i ld ren  between c e r t a i n  q u a n t i f i e r s  and p lu ra l  

pronouns. Kaufman (1988, p . 289) noted t h a t  although ch i ld ren  in her 

study showed an understanding of the  d i s t r i b u t i v e  reading of the  

s in g u la r  pronoun and r e f l e x iv e  used with the  q u a n t i f i e r  every, more than 

ha l f  of her sub jec ts  used the p lu r a l s  them, t h e i r ,  themselves, 

t h e l r s e l v e s ,  and t h e i r s e l f  in t h e i r  responses .  Thornton (1990) notes 

th a t

p i l o t  work on e l i c i t a t i o n  of bound pronouns 
revealed t h a t  in production,  some ch i ld ren  e l e c t  
to  d i f f e r e n t i a t e  d e i c t i c  from bound pronouns, 
p re fe r r in g  p lu ra l  pronouns fo r  the  bound form 
(Thornton, 1990, fn .81 ,  p . 165).

As we have seen, i t  is d i f f i c u l t  to  i n t e r p r e t  binding in 

c h i l d r e n ' s  grammar i f  we cannot i n t e r p r e t  c h i l d r e n ' s  unders tanding of 

q u a n t i f i e r s  such as every. However, i t  is p o ss ib le  to ge t  a c l e a r e r  

understanding of c h i l d r e n ' s  binding i f  we examine t h e i r  understanding of 

p lu ra l  pronouns (with or without q u a n t i f ie d  an teceden ts ) .  The study of 

c h i l d r e n ' s  binding with p lu ra l  pronouns is r e le v an t  here because of the  

d i s t i n c t i o n  between c o l l e c t i v e  and d i s t r i b u t i v e  i n t e r p r e t a t i o n s  of 

p lu ra l  NPs. According to  Heim, Lasnik & Hay (1991), d i f f e r e n c e s  between 

the  c o l l e c t i v e  and d i s t r i b u t i v e  i n te r p r e t a t i o n s  of p lu ra l  NPs are  

represen ted  a t  LF. P lu ra l  NPs which are  in te rp re te d  c o l l e c t i v e l y  a re  

r e f e r e n t i a l  (and th e re fo re  could be allowed to  c o re fe r  with a 

contra  indexed pronoun in the  same c la u se ,  i f  P r in c ip le  P is not obeyed). 

P lura l  pronouns which a re  in te rp re te d  d i s t r i b u t i v e l y  a re  sa id  to  be
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accompanied by a d i s t r i b u t i v e  o p e ra to r ,  and a re  q u a n t i f i c a t io n a l  (and 

th e re fo re  could not be allowed to c o re fe r  with a contra  indexed pronoun 

in the  same c lause ,  reg a rd le s s  of the  s t a tu s  of P r in c ip le  P).

For the  sentences which we are  d iscuss ing  here ,  we could a lso  

think of the  c o l l e c t i v e  i n t e r p r e t a t i o n  as the  i n t e r p r e t a t i o n  in which 

the ob jec t  has wide scope. The d i s t r i b u t i v e  i n t e r p r e t a t i o n  is  the  

i n t e r p r e t a t i o n  in which the  d i s t r i b u t i v e  ope ra to r  has wide scope.

Before we can examine c h i l d r e n ' s  binding with p lu ra l  pronouns, i t  

is important to determine whether ch i ld ren  are  in f a c t  w i l l in g  to  accept 

d i s t r i b u t i v e  i n t e r p r e t a t i o n s .  In sec t ion  2 .2 .2 .1  we w i l l  d iscuss  work 

which examined c h i l d r e n ' s  acceptance of c o l l e c t i v e  and d i s t r i b u t i v e  

i n t e r p r e t a t i o n s  of p lu ra l s  (Miyamoto 1992, 1993; Miyamoto & Crain,

1991); then, in sec t ion  2 . 2 .2 . 2 ,  we w i l l  tu rn  to  a study which focuses 

on the  bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  of p lu ra l  pronouns (Avrutin & 

Thornton, 1993, 1994).

2 .2 .2 .1  Miyamoto (1992)

Miyamoto & Crain (1991) and Miyamoto (1992, 1993) examined the 

time course and a c q u i s i t io n  sequence of the  d i s t r i b u t i v e  and c o l l e c t i v e  

i n t e r p r e t a t i o n s  of p lu ra l  pronouns in c h i ld  language. Miyamoto (1992) 

d iscussed  four  experiments,  two of which 1 w i l l  descr ibe  in some 

d e t a i l / 7

s'ln t h i s  sec t ion  I w i l l  focus only on Miyamoto's f i r s t  and second 
experiments. Miyamoto's t h i r d  experiment inves t iga ted  c h i l d r e n ' s  
knowledge of the  scopal i n te r a c t io n  of  p lu ra l  pronouns with [how many + N] 
wh-phrases .  Miyamoto found th a t  ch i ld ren  accepted both the  c o l l e c t i v e  and 
d i s t r i b u t i v e  i n t e r p r e t a t i o n s  with the  p lu ra l  pronoun they in sub ject  
p os i t io n  and wh-phrases c o n s i s t in g  of [how many + N] in ob jec t  p o s i t io n ,

( c o n t in u e d . . . )
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Miyamoto was in v es t ig a t in g  the following hypothesis :

Assuming th a t  QR is innate  and furthermore,  t h a t  QR is 
t r ig g e red  by lex ica l  p ro p e r t i e s  of q u a n t i f i e r s ,  the 
c o l l e c t i v e  and d i s t r i b u t i v e  i n t e r p r e t a t i o n s  of p lu ra l  
pronouns should both be a v a i l a b l e  to  ch i ld ren  from the 
e a r l i e s t  s tage of language development, once they have 
learned t h a t  p lu ra l  pronouns can behave as q u a n t i f i e r s  
(Miyamoto, 1992, p . 10).

In the  f i r s t  experiment, Miyamoto used a t r u th  value judgment 

ta sk ,  t e s t i n g  twenty-four ch i ld ren  between the  ages of 3;0 and 6;0 (mean 

age 4;11) with sentences l ike  "They are  car ry ing  two/four cans" ,  with a 

p i c tu r e  which showed two people ,  each with two cans ( the  d i s t r i b u t i v e  

i n t e r p r e t a t i o n ) ,  or  with a p i c tu r e  showing two people toge ther  holding a 

s tack of four cans ( the c o l l e c t i v e  i n t e r p r e t a t i o n ) .

Miyamoto found th a t  most ch i ld ren  allowed both the c o l l e c t i v e  and 

d i s t r i b u t i v e  i n t e r p r e t a t i o n s  of the  p lu ra l  pronoun they. In the  

c o l l e c t i v e  s i t u a t i o n ,  when the p ic tu re  showed two people tog e th e r  

holding a stack of four cans,  both ch i ld ren  and adu l t s  genera l ly  allowed 

only the c o l l e c t i v e ,  "four cans" d e s c r ip t io n  ( ch i ld ren :  88.6% 

c o l l e c t i v e ,  11.4% d i s t r i b u t i v e ,  0% both; a d u l t s :  100% c o l l e c t i v e ,  0% 

d i s t r i b u t i v e ,  0% bo th ) .  In the  d i s t r i b u t i v e  s i t u a t i o n ,  however, when 

the p ic tu re  showed two people with two cans each, the re  was a c l e a r

*’( . .  .continued)
although ch i ld ren  s t i l l  p re fe r red  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n .  In the 
wh-thea case s ,  although the  c o l l e c t i v e  and d i s t r i b u t i v e  responses were 
both observed, more acceptances of the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  were 
found in responses from ch i ld ren  than in those from a d u l t s .  The four th  
experiment, l ike  the  t h i r d  experiment,  looked a t  su b je c t /o b je c t  scope 
am bigu i t ies ,  but s u b s t i t u t e d  bare  wh-phrases fo r  the [how many + N] 
phrases .  Previous work by Roeper & de V i l l i e r s  (1991) had suggested th a t  
the  su b je c t /o b je c t  asymmetry is not p resen t  in c h i ld  grammar. However, 
Miyamoto found th a t  the re  is a su b j e c t /o b j e c t  asymmetry in c h i ld  grammar, 
j u s t  as in adu l t  grammar. I w i l l  not d iscuss  the  t h i r d  and four th  
experiments fu r th e r  here.
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c o n t r a s t  between ch i ld  and ad u l t  responses.  Children allowed a 

c o l l e c t i v e ,  ' 'four cans" d e sc r ip t io n  4.3% of the  time, a d i s t r i b u t i v e ,  

"two cans" d e sc r ip t io n  69.6% of the  t ime, and both d e sc r ip t io n s  26.1% of 

the time. Adults, however, always accepted both the  c o l l e c t iv e  and 

d i s t r i b u t i v e  d e sc r ip t io n s .  So while a d u l t s  were equa l ly  w i l l in g  to 

accept  e i t h e r  the d i s t r i b u t i v e  or c o l l e c t i v e  i n t e r p r e t a t i o n  with t h i s  

p i c tu r e ,  ch i ld ren  showed a st rong preference  fo r  the  d i s t r i b u t i v e  

i n t e r p r e t a t i o n . 4*

Miyamoto a lso  noted t h a t  t h i s  d i f fe re n c e  between adu l t  and ch i ld  

responses only held fo r  ch i ld ren  under age 5. Children between 3 and 5 

years allowed (only) a c o l l e c t i v e  d e sc r ip t io n  8% of the  time, (only) a 

d i s t r i b u t i v e  d e sc r ip t io n  84% of the  time, and both d e sc r ip t io n s  8% of 

the  time. Children over age 5, however, were much more l ike  a d u l t s ;  

they never allowed only a c o l l e c t i v e  d e s c r ip t io n ,  but allowed only a 

d i s t r i b u t i v e  d e sc r ip t io n  52.4% of the  time, and allowed both 

d e sc r ip t io n s  47.6% of the  time. Why is the  d i s t r i b u t i v e  d e s c r ip t io n  so 

s t rong ly  p re fe r red  e a r ly  in the  course of language development?

Miyamoto suggests t h a t  the  d i s t r i b u t i v e  is the  "defau l t"  

i n t e r p r e t a t i o n  fo r  p lu ra l  pronouns.”  However, he c la ims, s u r p r i s in g ly ,

“ t h i s  preference  fo r  the d i s t r i b u t i v e  d e sc r ip t io n  was s t a t i s t i c a l l y  
s i g n i f i c a n t ;  F -  26.47, p<.001.

"Miyamoto does not add much d iscuss ion  of what i t  means fo r  the 
d i s t r i b u t i v e  i n t e r p r e t a t i o n  to  be the  " d e fa u l t" ;  presumably, t h i s  is j u s t  
another way of saying th a t  the d i s t r i b u t i v e  i n t e r p r e t a t i o n  is p re fe r red .  
Miyamoto b r i e f l y  d iscusses  an explanat ion  he a t t r i b u t e s  to Paul Bloom:

the preference  fo r  the d i s t r i b u t i v e  i n te r p r e t a t i o n  over the  
c o l l e c t i v e  may follow from general  c o g n i t iv e  development. For 
ins tance ,  ch i ld ren  understand " fo re s t"  as a bunch of t r e e s  
more e a s i l y  than as a " fo re s t"  (Miyamoto, 1992, p . 68).

( c o n t in u e d . . . )
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t h a t  t h i s  may vary fo r  d i f f e r e n t  ch i ld ren .  Miyamoto noted th a t  one 

su b jec t ,  AK (age 5 ;9 ) ,  p re fe r red  the  c o l l e c t i v e  i n t e r p r e t a t i o n  when the 

puppe t 's  d e sc r ip t io n  included they  a lone ,  and in her response AK used 

both to  i n t e r p r e t  they d i s t r i b u t i v e l y .* 0 Other ch i ld ren  t r e a te d  they 

alone as d i s t r i b u t i v e ,  and in t h e i r  responses used to g e th e r  to  express 

the  c o l l e c t i v e  i n t e r p r e t a t i o n . *’ In a d d i t io n ,  Miyamoto found th ree  

ch i ld ren  (KS, age 4 ;7 ,  NW, age 3;6 ,  and DS, age 3;5) who could not count 

more than th ree  o b jec ts  ( i n s i s t i n g  the re  were f iv e  cans in a s i t u a t i o n  

where the re  were a c tu a l ly  f o u r ) ,  but never the less  showed knowledge of 

both the  c o l l e c t iv e  and d i s t r i b u t i v e  i n te r p r e t a t i o n s  of p lu ra l  pronouns. 

Miyamoto th e re fo re  concluded th a t  c h i l d r e n ' s  knowledge of the  c o l l e c t i v e

M( . . .cont inued)

This preference  fo r  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  c l e a r l y  needs more 
in v es t ig a t io n .

"Miyamoto c i t e s  the  following response from AK:

[ in  the s i t u a t i o n  in which two people a re  each l i f t i n g  two cans]

Kermit: They are  l i f t i n g  four cans.
AK: Yes. They are  both l i f t i n g  two.

Kermit: So, they a re  l i f t i n g  two cans or they are  l i f t i n g  four 
cans?

AK: They are  l i f t i n g  four  c a n s . . .Because they both have two
in t h e i r  hands, and remember two and two makes four .

(Miyamoto, 1992, p . 18)

"The following response from SD, age 5;6 ,  is given as an example:

[ i n  the s i t u a t i o n  in which two people a re  each holding two cans]

Kermit: They have four cans.
SD: Each of them has two.

Kermit: Each of them has two? So, r i g h t . . . E a c h  of them has 
four .

SD: No!
Kermit: They have two cans or four cans?

SD: All of them to g e th e r  have fo u r .  But Big Bird has two.
He has two. (Miyamoto, 1992, p . 19)
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and d i s t r i b u t i v e  i n t e r p r e t a t i o n s  emerges before they have mastered the 

a b i l i t y  to  count up to four ob jec ts .

Miyamoto conducted a second experiment using a d i f f e r e n t  task to  

f u r th e r  in v e s t ig a te  the  preference  fo r  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  

in ch i ld ren  below age 5. In the  second experiment,  Miyamoto t e s t e d  

seven c h i ld re n ,  ages 3;1 to  4;9 (mean age 4 ;8 ) ,  and some a d u l t s  (eleven 

in one p a r t ,  f iv e  in another)  with a p i c tu r e  v e r i f i c a t i o n  task .  In the  

p ic tu re  v e r i f i c a t i o n  ta sk ,  un l ike  the  t r u th  value judgment t a s k ,  no 

separa te  a c t io ns  were involved, so Miyamoto expected the b ias  fo r  the 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  to be less  prominent. Here the  sentences 

were (a) "Do they have one bag/two bags?" (with a p ic tu re  of two people, 

each with one bag),  (b) "Do they have two/four ice creams?" (with a 

p i c tu r e  of two people, each with two ice creams), (c)  "Do they have one 

wheel /four  wheels?" (with a p ic tu re  of four u n icy c le s ) ,  (d) "Do they 

have one red n ose / th ree  red noses?" (with a p i c tu re  of th ree  people, 

each with a red nose) ,  (e) "Are they hugging two/four ca ts?"  (with a 

p i c tu re  of two people, each holding two c a t s ) ,  ( f )  "Do they have 

two/four cars?" (with a p ic tu re  of people, each with two c a r s ) ,  (g) "Do 

they have th ree  cakes?" (with a p i c tu r e  of two people ,  one with one 

cake, one with two cakes) ,  and (h) "Do they have th ree  balloons?" (with 

a p i c tu r e  of th ree  boys, one holding th ree  ba l loons ,  two not holding 

ba l loons) .

As in the f i r s t  experiment, in the  second experiment Miyamoto 

found a s t a t i s t i c a l l y  s i g n i f i c a n t  p reference  fo r  the  d i s t r i b u t i v e  

i n t e r p r e t a t i o n  over the  c o l l e c t i v e  i n t e r p r e t a t i o n . tT However, while in

WF-11.792, pc.001.
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the  f i r s t  experiment only th re e  ch i ld ren  had given c o l l e c t i v e  responses 

f o r  the p lu ra l  pronouns, th e re  were s i g n i f i c a n t l y  more acceptances of 

the  c o l l e c t i v e  responses in the  second experiment. One exp lanat ion  fo r  

t h i s  may be t h a t  in the  t r u th  value judgment ta sk  ( th e  f i r s t  

experiment) ,  th e re  were two ac t ions  by each c h a rac te r  involved, which 

may have t r ig g e red  ind iv idua t ion  of the  even ts ,  b ia s in g  sub jec ts  toward 

a d i s t r i b u t i v e  i n t e r p r e t a t i o n .  In the  p ic tu re  v e r i f i c a t i o n  task ( the  

second experiment),  on the o ther  hand, the  p ic tu r e s  do not o v e r t ly  

d i s t in g u i s h  one event from o th e r s ,  so no p a r t i c u l a r  event became 

s a l i e n t ,  leading to  more even d iv is io n  between c o l l e c t i v e  and 

d i s t r i b u t i v e  i n t e r p r e t a t i o n s .  In a d d i t io n ,  in con tex ts  where only two 

o b jec ts  were involved, such as (a)  above ("Do they have one bag/two 

bags?", with a p i c tu re  of two people,  each with one bag),  ch i ld ren  

p re fe r red  the  c o l l e c t i v e  i n t e r p r e t a t i o n .  Miyamoto specu la te s  t h a t  s ince 

the  p i c tu r e  obviously involved two o b je c t s ,  ch i ld ren  may have been 

uncomfortable g iv ing  a s in gu la r  response in these  cases .

from the f i r s t  two experiments, Miyamoto concluded t h a t  both the 

d i s t r i b u t i v e  and c o l l e c t i v e  i n t e r p r e t a t i o n s  are  a v a i la b le  to  c h i ld re n  by 

age 3, but th a t  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  is s t ro n g ly  p re fe r red  

between the  ages of 3 and 5. Miyamoto argues t h a t  the  a v a i l a b i l i t y  of 

the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  implies t h a t  p lu ra l  pronouns behave as 

q u a n t i f i e r s ,  and a re  sub jec t  to q u a n t i f i e r  r a i s in g  in ch i ld  grammar as 

in adu l t  grammar. Me can now tu rn  to the  r e l a t i o n s h i p  between 

d i s t r i b u t i v i t y  and the binding of p lu ra l  pronouns.
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2 .2 .2 . 2  Avrutln & Thornton (1993, 1994)

Avrutin & Thornton (1993, 1994) t e s t e d  c h i l d r e n ' s  binding with 

both c o l l e c t i v e  and d i s t r i b u t i v e  i n t e r p r e t a t i o n s  of p lu ra l  pronouns.

They p red ic ted  t h a t  ch i ld ren  might accept the  pronoun the*  with a local  

antecedent  when i t  was given a c o l l e c t i v e  i n t e r p r e t a t i o n  (s ince  t h i s  

could be a t t r i b u t e d  to  lack of P r in c ip le  P), but would r e j e c t  them with 

a l o c a l ly  bound d i s t r i b u t i v e  i n t e r p r e t a t i o n .  T h i r ty - th re e  ch i ld ren  

between the  ages of 3;10 and 4;10 (mean age 4;4) were t e s t e d  using the 

t r u t h  value judgment ta sk .  Sentences such as "The Smurf and the clown 

dr ied  them" were presented with both c o l l e c t i v e  and d i s t r i b u t i v e  

i n t e r p r e t a t i o n s  ( i . e . .  e i t h e r  the Smurf and the clown toge ther  d r ied  the  

Smurf and the  clown, or the  Smurf d r ied  himself  and the  clown d r ied  

h i m s e l f ) . "  In a d d i t io n ,  Avrutin and Thornton included con tro l  

sentences based on the sentences used by Miyamoto (d iscussed  in the  

previous s e c t i o n ) .  These sentences were given e i t h e r  a d i s t r i b u t i v e  or 

c o l l e c t i v e  i n t e r p r e t a t i o n .  For example, one s to ry  involved two t u r t l e s  

with two bugs each. The sentence was "I know how many bugs they have. 

Four," ( the  c o l l e c t i v e  i n t e r p r e t a t i o n )  or "I know how many bugs they 

have. Two." ( the  d i s t r i b u t i v e  i n t e r p r e t a t i o n ) .

Avrutin and Thornton found th a t  ch i ld ren  accepted the experimental  

sentences in c o l l e c t i v e  contex ts  in 50% of the  t r i a l s .  Of the  t h i r t y -  

th re e  c h i ld re n ,  seventeen responded as a d u l t s ,  r e j e c t i n g  every 

experimental  sentence presented in the c o l l e c t i v e  contex t .  The 

remaining s ix teen  ch i ld ren  were t e s t e d  f u r t h e r .  These ch i ld ren  allowed

"Note t h a t  Avrutin & Thornton only t e s t e d  t h e i r  sub jec ts  with the  
pronoun them; they did  not t e s t  d i s t r i b u t i v e  o r  c o l l e c t i v e  i n t e r p r e t a t i o n s  
of themselves.
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coreference  with t h i s  type of sentence in c o l l e c t i v e  contexts  93% of the  

time. In the  d i s t r i b u t i v e  con tex ts ,  however, they allowed the pronoun 

to r e f e r  to the  conjoined HP s i g n i f i c a n t l y  l e s s ,  only 42% of the  time.

Of these  ch i ld ren ,  four  c o n s i s t e n t ly  r e j e c t e d  the  d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of con tro l  sentences ,  and so were excluded from f u r t h e r  

a n a ly s i s .  Among the  remaining twelve c h i ld re n ,  t e s t  sentences in the  

c o l l e c t i v e  context  were accepted 93% of the  time, while t e s t  sentences 

in the  d i s t r i b u t i v e  context  were only accepted 27% of the  time.

These r e s u l t s  seem to  support the  idea t h a t  ch i ld ren  have con tro l  

of the binding p r in c ip le s  but lack a pragmatic ru l e  (al though id ea l ly  

ch i ld ren  should have always re j e c te d  the  bound d i s t r i b u t i v e  

i n t e r p r e t a t i o n ) .  However, we need to examine individual  ch i ld  da ta .  Do 

a l l  ch i ld ren  behave in the  manner descr ibed? Avrutin & Thornton (1994) 

do not provide individual  c h i ld  da ta ,  but the data  from t h i s  experiment 

were provided in a handout from Avrutin & Thornton (1993), reproduced in 

abbreviated  form as (93).
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(93) Avrutin & Thornton Individual  Child Responses
( f ig u re s  rep re sen t  the number of cases accepted)

"The Smurf and the clown d r ied  them" Control Sentences 
"co l lec t iv e "  " d i s t r i b u t i v e "  "How Many

Name (Age) " d i s t r ib u t iv e "  " co l lec t iv e "

Kris ten (4 3) 3/4 1/4 0/2 2/2
Corey (4 0) 4/4 1/4 1/2 1/2
Karen (4 1) 4/4 2/4 0/2 2/2
Greg (3 10) 4/4 1/4 0/2 1/2
Tanya (4 3) 4/4 1/4 2/2 1/2
Kimberley (4 7) 4/4 0/4 2/2 1/2
Laura (4 9) 4/4 0/4 0/2 2/2
Mark (4 2) 4/4 1/4 2/2 0/2
Kate (4 6) 3/4 2/4 2/2 2/2
Jul  ia (4 3) 3/4 1/4 2/2 0/2
Mike (4 10) 3/4 1/4 2/2 1/2
Neal (4 10) 4/4 2/4 0/2 2/2

Lei la (4 2) 4/4 4/4 0/2 2/2
Molly (4 6) 4/4 4/4 0/2 2/2
Emmet (4 9) 4/4 4/4 0/2 2/2
Evan (4 10) 4/4 3/4 0/2 2/2

Of the  s ix teen  ch i ld ren  who were t e s t e d  with both c o l l e c t i v e  and

d i s t r i b u t i v e  con tex ts ,  the four ch i ld ren  who were excluded from f u r th e r  

a n a ly s i s  were L e i la ,  Molly, Emmet, and Evan; they c o n s i s t e n t ly  r e je c te d  

the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  of con tro l  sentences .  However, of the  

twelve remaining su b je c t s ,  f iv e  (K r is ten ,  Karen, Greg, Laura, and Neal) 

a l so  c o n s i s t e n t ly  r e j e c te d  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  of the  

con tro l  sentences ,  and a s ix th  (Corey) accepted a d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of the contro l  sentences in only one of the  two t r i a l s .  

Why were these  sub jec ts  not excluded? The only d i f f e r e n c e s  between the  

excluded and included su b jec ts  were d i f f e r e n c e s  in t h e i r  responses to  

the  experimental sentences ,  exac t ly  the  ones with which we are  

concerned. The four sub jec ts  who were excluded accepted P r in c ip le  B
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v io la t io n s  in the  d i s t r i b u t i v e  context*4 (thus showing th a t  they are  

w i l l in g  to accept  bound d i s t r i b u t i v e  i n t e r p r e t a t i o n s ) ,  d i r e c t l y  

c o n t r a d ic t in g  the theory th a t  ch i ld ren  w i l l  not v io la t e  P r in c ip le  B 

where sy n ta c t i c  binding is requ ired .  The sub jec ts  who were included, on 

the  o ther  hand, did r e j e c t  some of the  P r in c ip le  B v io la t io n s  in the 

d i s t r i b u t i v e  context.** I f  we e l im ina te  a l l  sub jec ts  th a t  did not 

c o n s i s t e n t ly  accept the  d i s t r i b u t i v e  contro l  sentences ,  then we are  l e f t  

with seven sub jec ts  ( i f  we continue to include Corey, who accepted one 

d i s t r i b u t i v e  contro l  t r i a l  and r e j e c t e d  the  o th e r ) .  Of these ,  however, 

two (Mark and J u l i a )  c o n s i s t e n t ly  r e j e c te d  the  c o l l e c t i v e  control  

sentences (but  accepted P r in c ip le  B v io la t io n s  with c o l l e c t iv e  

i n t e r p r e t a t i o n s ) ,  and severa l  o thers  were incon s is ten t  in accepting the  

c o l l e c t i v e  c o n t ro l s .

Sergey Avrutin ( p . c . ,  October 1994) argues t h a t  the  main concern 

in the  experiment was why the  four excluded ch i ld ren  had accepted the 

bound d i s t r i b u t i v e  cond i t ion .  He argued th a t  the  four ch i ld ren  accepted 

the d i s t r i b u t i v e  binding cond i t ion  because they c a n ' t  d i s t r i b u t e ,  but 

the  o th e r  f ive  ch i ld ren  in p r in c ip le  can d i s t r i b u t e ,  because they 

d i f f e r e n t i a t e  between the c o l l e c t i v e  and d i s t r i b u t i v e  binding 

cond i t io n s .  However, t h i s  d o e sn ' t  exp la in  why the f iv e  ch i ld ren  r e j e c t  

the  d i s t r i b u t i v e  how many cases (which is  p a r t i c u l a r l y  d i s tu rb in g  s ince

ML ei la ,  Molly and Emnet a l l  accepted the  P r in c ip le  B v io la t io n s  with 
d i s t r i b u t i v e  con tex ts  in four out of four t r i a l s ;  Evan accepted these 
cases in th ree  out of four t r i a l s .

"Karen and Neal r e j e c te d  two out of four ;  K r is ten ,  Corey, and Greg 
r e j e c t e d  th ree  out of four .  One su b je c t ,  Laura, r e j e c te d  a l l  v io la t io n s  
of P r in c ip le  B in the  d i s t r i b u t i v e  con tex t ;  however, t h i s  may only 
demonstrate t h a t  Laura would never accept d i s t r i b u t i v e  i n te r p r e t a t i o n s .
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Miyamoto, d iscussed in the  previous s e c t io n ,  found th a t  ch i ld ren  tend to  

p re fe r  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n ) ,  and i t ' s  an almost c i r c u l a r  

explanat ion  of t h e i r  understanding of P r in c ip le  B. How do we know t h a t  

these  f iv e  ch i ld ren  can d i s t r i b u t e ?  Because they d i s t in g u i s h  between 

the  d i s t r i b u t i v e  and c o l l e c t iv e  i n t e r p r e t a t i o n s  in the  P r in c ip le  B 

cases ,  in o ther  words, they appear to  obey P r in c ip le  B. How do we know 

th a t  they obey P r in c ip le  B? Because they r e j e c t  the d i s t r i b u t i v e  

i n t e r p r e t a t i o n  in the  bound cases .  Without independent evidence t h a t  

these  ch i ld ren  can d i s t r i b u t e ,  we c a n ' t  t e l l  whether they r e a l l y  have 

bound v a r ia b le  anaphora in these  cases .  In t h i s  case ,  the quest ion  is 

why they d i s t in g u i s h  between the  c o l l e c t i v e  and d i s t r i b u t i v e  binding 

cond i t ions .

What can we conclude from t h i s ?  F i r s t ,  i t ' s  not c l e a r  what the  

connection is between these  con tro l  sentences and these  experimental 

sentences .  The con tro l  sentences involve the  sub jec t  pronoun they and 

do not involve a conjoined NP, while the  experimental sentences involve 

the ob jec t  pronoun them and a conjoined sub jec t  ( e . g . ,  the Smurf and the 

clown). I f  we d o n ' t  know how ch i ld ren  a re  understanding c o l l e c t i v e  and 

d i s t r i b u t i v e  i n t e r p r e t a t i o n s  of sentences ,  we c a n ' t  draw conclusions 

about t h e i r  understanding of binding in sentences with c o l l e c t i v e  and 

d i s t r i b u t i v e  I n t e r p r e t a t i o n s .  I t  seems t h a t  Avrutin and Thornton 

w eren ' t  consider ing  the  how many condit ion  as a p r e t e s t ,  but i f  we a re  

concerned with d i s t in g u i s h in g  between binding and coreference  in these  

cases ,  1t is necessary to  show t h a t  both d i s t r i b u t i v e  and c o l l e c t i v e  

i n t e r p r e t a t i o n s  of pronouns are  a v a i l a b l e  to the  ch i ld ren .  Unless we 

can be sure t h a t  both i n t e r p r e t a t i o n s  a re  a v a i la b le  to  c h i ld re n ,  we



c a n ' t  d i s t in g u i s h  between coreference  and binding in these  cases .  As 

r e s u l t ,  i t ' s  not c l e a r  how many of these  sub jec ts  should have been 

included in t h i s  s tudy,  or i f  the re  were enough sub jec ts  to  draw any 

conclusion,  i f  we exclude those sub jec ts  who d o n ' t  pass the  con tro l  

t e s t .  Further  study is  needed.
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2 .3  C hildren's Understanding o f Q uantification

How does c h i l d r e n ' s  understanding of q u a n t i f i c a t i o n  d i f f e r  from 

th a t  of ad u l t s?  In order to  eva lua te  the  claim t h a t  ch i ld ren  are  

obeying P r in c ip le  B with respec t  to q u a n t i f i e r  b inding,  i t  is necessary 

to determine i f  ch i ld ren  unders tand q u a n t i f i e r  binding in the  same way 

as a d u l t s . “  In t h i s  sec t io n  I w i l l  d i scuss  d i f f e r e n t  s tu d ie s  which 

bear on t h i s .  F i r s t ,  in sec t ion  2 .3 .1  I w i l l  d iscuss  some work on 

c h i l d r e n ' s  i n t e r p r e t a t i o n  of p l u r a l s .  Next, in sec t ion  2 .3 .2 ,  I w i l l  

d iscuss  s tu d ie s  of the phenomenon c a l le d  q u a n t i f i e r  spreading.  In 

sec t ion  2 .3 .3 ,  1 w i l l  d iscuss  s tu d ie s  of scope in Chinese. F in a l ly ,  in 

sec t ion  2 .3 .4 ,  I w i l l  r e tu rn  to f u r th e r  d iscuss ion  of q u a n t i f i e r  

spreading.

2.3 .1  P lurals

There is  some in d ica t io n  t h a t  ch i ld ren  may t r e a t  p lu ra l  noun 

phrases of c e r t a i n  types d i f f e r e n t l y  than a d u l t s  do. In a p i l o t  study 

by Anne Vainikka, descr ibed in Roeper & de V i l l i e r s  (1991), f i f t e e n  

c h i ld re n ,  ages 3;7 to  6 ;0 ,  were asked a v a r i e ty  of ques t ions  involving 

p l u r a l s ,  as in (94).

(94) a. Do dogs have t a i l s ?
b. Does a dog have a t a i l ?
c.  Do dogs have a t a i l ?
d. Does a dog have t a i l s ?

Vainikka found th a t  the  ch i ld ren  showed no d i f f e r e n t i a t i o n  among these

wFor the  a c q u i s i t io n  s tud ies  d iscussed in sec t ion  2 .2 ,  t h i s  is t ru e  
whether or  not the s tu d ie s  involved overt  q u a n t i f i e r s .  In the  case of the  
study of  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  of p lu ra l  pronouns, i t ' s  
necessary  to  know i f  ch i ld ren  understand binding to  the  nonovert 
d i s t r i b u t i v e  ope ra to r  in the  same way th a t  a d u l t s  do.
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four types of sentences ,  answering a l l  of them a f f i r m a t iv e ly .  Roeper 

and de V i l l i e r s  conclude from t h i s  t h a t  the  d i s t r i b u t i v e  i n te r p r e t a t i o n  

of p lu r a l s  is overgenera l ized .  In ad u l t  English ,  (94a),  (94b), and 

(94c) can a l l  be in te rp re ted  as meaning t h a t  th e re  is  one t a i l  per dog. 

However, in ad u l t  grammar, a "yes" response to  (94d) implies th a t  the  

ob jec t  (or  o b je c t s ,  i f  generic)  denoted by a dog should have more than 

one t a i l  per dog, con tra ry  to  the  usual f a c t s ;  (94d) cannot mean th a t  

the  o b j e c t ( s )  denoted by a dog can have one t a i l .  Miyamoto (1992, p .8, 

f n .3 )  suggests  t h a t  (94d) is an example of what De Mey (1981) c a l l s  a 

"dependent p lu ra l "  ( in  which a p lu ra l  must be taken in what is 

apparen t ly  a s in g u la r  meaning). However, De Mey claims t h a t  one of the  

s t r u c tu r a l  p ro p e r t i e s  necessary  fo r  a dependent p lu ra l  i n t e r p r e t a t i o n  is 

t h a t  the  dependent p lu ra l  must have a p lu ra l  express ion  as i t s  

an tecedent .  For a d u l t s ,  i t  is (94a) in which t a i l s  i s  a dependent 

p l u r a l ;  ch i ld ren  seem to  be overgenera l iz ing  t h i s ,  i n te r p r e t i n g  the  

p lu ra l  NP t a i l s  d i s t r i b u t i v e l y  in (94d) a l s o .  C lea r ly ,  the  in te rac t io n  

of number and d i s t r i b u t i v i t y  requ i re s  f u r th e r  study.

2 .3 .2  Q u an t i f i e r  Spreading

There is evidence fo r  a s tage in language development when 

c h i l d r e n ' s  unders tanding of un iversa l  q u a n t i f i c a t i o n  d i f f e r s  from th a t  

of a d u l t s  in a t  l e a s t  one important way. Children seem to  i n te r p r e t  

q u a n t i f i e r s  in an overly  symmetrical way; a q u a n t i f i e r  a t tached to one 

NP in a c lause  is app l ied  to  a l l  the NPs in t h a t  c lause .  This 

phenomenon has been c a l l e d  " q u a n t i f i e r  spreading" ,  and has been 

in ves t iga ted  in severa l  previous s tu d ies  ( P h i l ip  & Aurelio ,  1991; P h i l ip
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& Takahashi, 1991; Takahashi, 1991; Roeper & de V i l l i e r s ,  1991; P h i l i p ,  

1991, 1992, 1994; Crain, Thornton, Boster, Conway, L i l lo -M art in  & 

Noodams, 1994; and P h i l ip  & Coopmans, 1995a), 1 w i l l  focus here on the

account of q u a n t i f i e r  spreading given in P h i l ip  (1994), which is the 

most complete d iscuss ion  of the phenomenon,

P h i l ip  (1994) d iscusses  q u a n t i f i e r  spreading with respec t  to  two 

types of response p a t t e r n s ,  what he c a l l s  the  "symmetrical" response 

( the  response p a t t e rn  of what P h i l ip  c a l l s  the "Symmetry Child") and the 

" P e r f e c t io n i s t "  response,  based on c h i l d r e n ' s  responses to  th ree  

d i f f e r e n t  experimental  cond i t ions .  In the  f i r s t  cond i t ion ,  the  c h i ld  is 

shown a p i c tu r e  with th ree  boys, each r id in g  a d i f f e r e n t  pony, and a 

g i r l  who is j u s t  s tanding by; the  ch i ld  is asked the quest ion  in (95).

(95) Condition 1: [ th ree  boys, each r id in g  a d i f f e r e n t
pony, and a g i r !  s tanding]

Question: Is every boy r id in g  a pony?

P e r f e c t io n i s t  response: No. Not the  g i r l .
Symnetry Child response: Yes.

In the  second condi t ion ,  the  ch i ld  is  shown a p ic tu re  of th ree  boys,

each r id in g  a d i f f e r e n t  pony, and a g i r l  a l so  r id in g  a pony; the  ch i ld

is asked the  quest ion in (96).

(96) Condition 2: [ th ree  boys and a g i r l ,  each r i d in g  a
d i f f e r e n t  pony]

Question: Is every boy r id in g  a pony?

P e r f e c t i o n i s t  response: No. T ha t 's  a g i r l .
Symmetry Child response: Yes.

In the  t h i r d  cond i t ion ,  the  ch i ld  is shown a p ic tu re  of  th ree  boys, each

r id in g  a d i f f e r e n t  pony, a mom who is s tanding by, and an ex t ra  pony;

the  ch i ld  is asked the quest ion  in (97).
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(97) Condition 3*': [ th re e  boys, each r id in g  a d i f f e r e n t  
pony, a mom standing ,  and an ex t ra  pony]

Question: Is every boy r id in g  a pony?

P e r f e c t i o n i s t  response: No. Not t h a t  pony."
Symmetry Child response: No. Not t h a t  pony.

In each of these  cases ,  the  usual adu l t  response is " y es " ."  Preschool

c h i ld re n ,  however, t y p ic a l l y  demonstrate e i t h e r  the  Symmetry Child

response p a t t e r n ,  in which they r e j e c t  Condition 3 but a re  otherwise

a d u l t - l i k e ,  o r  e l s e  the P e r f e c t i o n i s t  response p a t t e r n ,  in which they

‘'P h i l ip  r e f e r s  to  Condition 1 and Condition 2 as the YES1 and YES2 
co n d i t io n s ,  r e s p e c t iv e ly .  He r e f e r s  to  Condition 3 as the  TRANS 
cond i t ion .

“P h i l ip  d iscusses  the f a c t  t h a t  the  P e r f e c t i o n i s t ' s  j u s t i f i c a t i o n  fo r  
t h i s  negative  response was almost always the  same as the  Symmetry C h i ld ' s ,  
i . e . ,  the  presence of the  "extra" mentioned ob jec t  ( the  r i d e r l e s s  pony), 
and not the  presence of an unmentioned o b jec t  ( th e  mom). Based on the 
responses to  (95) and (96) ,  we could expect the  P e r f e c t i o n i s t  to  choose 
e i t h e r  o b jec t  ( the  pony or the  mom) as j u s t i f i c a t i o n  f o r  the negative 
response. Because of the  ac tua l  response p a t t e r n ,  P h i l ip  argues th a t  a 
s t i p u l a t i o n  is needed which orders  the ru le  f o r  the  symmetrical response 
before  the  ru le  fo r  the  P e r f e c t i o n i s t  response. See P h i l ip  (1994, p p .127- 
128).

" P h i l ip  (1994) notes t h a t  ad u l t  con tro l  sub jec ts  t e s t e d  on the 
experimental Conditions 1-3 never gave symmetrical or P e r f e c t i o n i s t  
responses. In a foo tno te  P h i l ip  mentions t h a t  a l l  of  the  experimental 
m a te r ia l s  fo r  h i s  experiments were t e s t e d  informally on f iv e  to ten  a d u l t s  
before  being t e s t e d  on ch i ld ren .  Although these  a d u l t s  never gave 
symmetrical or P e r f e c t i o n i s t  responses,  they did  sometimes r e j e c t  
sentences such as " Is  a g i r l  holding every bal loon?" when the  p ic tu re  
showed th ree  g i r l s ,  each holding her own ba l loon .  One contro l  group of 
ten a d u l t s  responded negat ive ly  to  t h i s  57% of the  time. P h i l ip  no tes ,  
however, t h a t  the  a d u l t s  who sa id  "no" under t h i s  condit ion  did so because 
they f e l t  the re  had to  be only one g i r l  holding a l l  the  balloons in order  
to  answer "yes"; in o ther  words, they were showing a p reference  fo r  a 
s p e c i f i c  reading of the  i n d e f in i t e  in sub jec t  p o s i t io n .

Elsewhere P h i l ip  notes t h a t  th e re  is some experimental evidence fo r  
adu l t  performance mistakes which look l ike  the  symmetrical response. 
P h i l ip  d esc r ibes  these r e s u l t s  in arguing a g a in s t  a "conversion 
hypothesis"  account of q u a n t i f i e r  spreading,  and suggests  t h a t  adu l t  
performance could be descr ibed as the  adu l t  " reve r t ing"  t o  a " le s s  cos t ly"  
l i n g u i s t i c  r e p re se n ta t io n  under a heavy process ing load. See P h i l ip  
(1994, pp.63-64).
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r e j e c t  Conditions 1, 2, and 3.

P h i l i p  demonstrates t h a t  t h i s  phenomenon is q u i te  widespread. 

P h i l ip  (1994) summarized data  from s ix  experiments, with a t o t a l  of 276 

preschool ch i ld ren  (223 monolingual English-speaking ch i ld ren  with a 

mean age of 4 ;9 ,  and f i f t y - t h r e e  monolingual Japanese-speaking ch i ld ren  

with a mean age of 5 ;4 ) .  Of these  276 c h i ld re n ,  only th i r ty - tw o  (12%) 

exh ib i ted  p e r f e c t  a d u l t - l i k e  performance on a l l  t r i a l s  of Conditions 1 

through 3. Excluding s ix ty  ch i ld ren  who may have had a t t e n t io n  

problems, the  sample reduced to  216 ch i ld ren ;  again ,  only th i r ty - tw o  

(15%) of t h i s  reduced sample c o n s i s t e n t ly  e x h ib i ted  a d u l t - l i k e  

performance. The o ther  184 ch i ld ren  (85%) t y p i c a l l y  gave a negative 

response in Condition 3, and in response to a follow-up quest ion 

re f e r r e d  to  the  presence of the  ex t ra  mentioned o b jec t  ( th e  r i d e r l e s s  

pony), but never the  presence of the  unmentioned o b jec t  ( the  mom).'11

Of the  184 ch i ld ren  who showed the  symmetrical response in 

Condition 3, e ighty-seven (47%) showed no o ther  non ad u l t -1 ike 

performance in Conditions 1 or  2. The o ther  n inety-seven ch i ld ren  (53%) 

a l so  exh ib i ted  n o n a d u l t -1 ike responses to  Conditions 1 and 2, showing 

the P e r f e c t i o n i s t  response p a t t e r n .  The ch i ld ren  who showed the  

Symmetry Child response p a t t e r n  gave the  symmetry response to  Condition 

3 about 57% of the  time on average.  The ch i ld ren  who showed the

"In ad d i t ion  to  the  s tud ies  he summarizes, P h i l i p  a lso  c i t e s  evidence 
of q u a n t i f i e r  spreading in the  a c q u i s i t i o n  of French, Chinese, Japanese,  
and Dutch ( P h i l ip ,  1994, p . 33, f n .2 7 ) .  He p resen ts  a case study of a 
Catalan/French b i l in g u a l  4 -year -o ld  ( P h i l ip ,  1994, pp. 287-288), who gave 
symmetrical responses fo r  two d i f f e r e n t  vers ions  (quan t i f ie r -V P and VP- 
q u a n t i f i e r )  of Condition 3, and p resen ts  evidence from two adu l t  
agrammatic aphas ics ,  who a lso  had a high incidence of symmetrical 
responses fo r  Condition 3 ( P h i l ip ,  1994, p p .295-296).
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P e r f e c t i o n i s t  response p a t t e rn  gave the  symmetrical response to  

Condition 3 about 85% of the  time on average, and gave the  P e r f e c t i o n i s t  

response to  Conditions 1 and 2 about 58% of the  time on av e rag e . '1

P h i l ip  conducted one study in which he t e s t e d  ten  ch i ld ren  (ages 

3;10 to 4 ;5)  a t  one time, and then r e t e s t e d  them one year  l a t e r .  The 

average percentage of nonadu l t - l ike  performance on four t r i a l s  of 

Condition 3 did not change s i g n i f i c a n t l y  from the f i r s t  t e s t  to the  

second t e s t .  Only four ch i ld ren  showed any improvement in Condition 3 

from the f i r s t  t e s t  to  the  second t e s t ,  and t h i s  improvement was 

s i g n i f i c a n t  fo r  only two of these  c h i ld re n .  However, of the  seven 

ch i ld ren  who gave P e r f e c t io n i s t  responses in the  f i r s t  t e s t ,  four no 

longer did so one year l a t e r  in the  second t e s t . "  P h i l ip  notes t h i s  

d i s s o c i a t io n  between changes in the symmetric response and the 

P e r f e c t i o n i s t  response, and suggests t h a t  the  two types of ch i ld ren  may 

correspond to  two d i s t in g u i s h a b le  stages in the  a c q u i s i t io n  of un iversa l  

q u a n t i f i c a t io n ,  with the  s tage of the  P e r f e c t i o n i s t  preceding th a t  of 

the Symmetry Chi Id,

Several s tud ies  have inves t iga ted  q u a n t i f i e r  spreading in various

"P h i l ip  does not d iscuss  whether th e re  were any a g e - re la te d  
d i f f e r e n c e s  among these  ch i ld ren ,  but see d iscuss ion  in the  next 
paragraph.

"The condit ion  used to  determine i f  ch i ld ren  would give a 
P e r f e c t i o n i s t  response in both sess ions  of t h i s  experiment was s l i g h t l y  
d i f f e r e n t  from Conditions 1 and 2. For example, the  ch i ld ren  were shown 
a p ic tu re  with th ree  c a t s ,  each holding a d i f f e r e n t  ba l loon ,  and a mouse 
holding an umbrella . They were asked, " Is  every ca t  holding a balloon?" 
In Condition 1, the  ex t ra  f ig u re  ( the  g i r l )  was not doing anything; in 
Condition 2, the  ex tra  f ig u re  ( th e  g i r l )  was performing the same ac t ion  
( r id in g  a pony) as the  f ig u re s  mentioned in the  sentence ( th e  boys). 
Here, however, the  ex t ra  f ig u re  ( the  mouse) was performing the  same ac t ion  
(holding) on a d i f f e r e n t  ob jec t  (an umbrel la , instead of a ba l loon) .
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l i n g u i s t i c  co n tex ts ,  and have found the  phenomenon to  be gene ra l ly  

i n s e n s i t iv e  to  su rface  sy n ta c t ic  s t r u c tu r e .  P h i l i p  & Aurelio  (1991) 

compared two types of spreading,  which they c a l l e d  every /a  spreading (as 

descr ibed above, where every precedes the  i n d e f in i t e  NP in sentences 

l ike  "Is  every boy r id in g  a pony?"), and a /ev e ry  spreading (with 

sentences l ik e  "Is  a boy r id in g  every pony?"), where the in d e f in i t e  NP 

precedes every.  These two types of spreading were inves t iga ted  in th ree  

d i f f e r e n t  con tex ts :  s e n t e n t i a l ,  r e l a t i v e  c lau se ,  and d iscourse .  The 

s e n te n t ia l  context  i s  as descr ibed above fo r  Condition 3. In the  

d iscourse  con tex t ,  every and the i n d e f in i t e  NP are  in separa te  sentences 

( e . g . ,  with a p i c tu re  of th ree  ca ts  and two dogs and the  sentences "A 

dog got  up. Every ca t  jumped"; the  p ic tu re  shows th a t  a l l  th ree  ca ts  

jumped, one of the  dogs got up, and one of the  dogs did not get  up).  In 

the r e l a t i v e  c lause  con tex t ,  the  sentences contained r e l a t i v e  c lauses  

( e . g . ,  "Is every whale t h a t ' s  l i f t i n g  a boat smiling?" ,  where th e re  are  

th ree  whales, each l i f t i n g  a boat and smil ing ,  but one ex t ra  boa t ) .  In 

t h e i r  study, P h i l ip  and Aurelio t e s t e d  f o r t y  ch i ld ren  between the  ages 

of 3;0 and 5 ;7 .  Of these ,  only twenty were included (o thers  being 

unable to complete the  t a s k ) '1, with a mean age of 4 ;3 .  P h i l ip  and

' ‘Children were considered unable to complete the task  i f  they f a i l e d  
co n tro l s  which required  a negat ive response or  i f  they f a i l e d  to  respond 
as an ad u l t  in two t e s t s  of every (one req u i r in g  a negat ive  response,  one 
req u i r in g  a p o s i t iv e  response) in which the re  was no one-to-one mapping. 
However, the  negat ive  e l i c i t a t i o n  contro l  seems q u i te  s t range ;  the p ic tu re  
shows th ree  b i rds  s tanding (and nothing e l s e ) .  The t e x t  was "Every b ird  
is s tand ing .  An egg hatched. Is t h i s  p i c tu r e  ok?" The f i r s t  sentence is 
t r u e ,  but  the  second seems i r r e l e v a n t ,  so i t  does not seem unreasonable 
fo r  ch i ld ren  to  accept  t h i s  con tro l  item. Two p ic tu re s  t e s t e d  every with 
the  sentence "Does every boy have a ba l loon?" .  In one p i c tu r e  the re  are  
th ree  boys, one with one balloon,  one with two ba l loons ,  and one with 
th ree  ba l loons .  Presumably the  expected response fo r  t h i s  was "yes",

( c o n t in u e d . . . )
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Aurelio obtained the  r e s u l t s  in (98) ,  which shows the  o v e ra l l  average 

incidences of q u a n t i f i e r  spreading ( th e  percentage of "no" responses) .

(98) a.  every/a a/every
s e n t e n t i a l  context  84% 90%

b. s e n t e n t i a l  r e l a t i v e  c lause  d iscourse

overall '* 87% 58% 28%

The r e s u l t s  in (98a) show th a t  spreading is poss ib le  in both d i r e c t i o n s  

(every/a or a /every)” , and the  r e s u l t s  in (96b) show th a t  spreading is 

much more l ik e l y  in s e n t e n t i a l  con tex ts ,  but  a l s o  p oss ib le  in r e l a t i v e  

c lauses  and in d iscourse  con tex ts .  I t  is i n t e r e s t i n g  to note th a t  

ch i ld ren  appear to be worse ( r e j e c t i n g  more cases which adu l t s  would 

have accepted) a t  understanding q u a n t i f i e r  scope in the  adu l t  way in 

simple s e n t e n t i a l  contexts  than in the  more complex sentence s t r u c tu r e s  

of r e l a t i v e  c lauses .

One problem with the  P h i l ip  and Aurelio experiment was t h a t  the  

experimental ta sks  and the p ic tu re  types were d i f f e r e n t  fo r  the 

s e n t e n t i a l  and the  d iscourse  items. P h i l ip  & Takahashi (1991) 

e l im ina ted  t h i s  problem and a lso  looked more c lo s e ly  a t  the  e f f e c t  of

M( . . .continued)
since  every boy has a t  l e a s t  one bal loon ,  but some ch i ld ren  (and poss ib ly  
a d u l t s )  could r e j e c t  t h i s  because of the  number of balloons (s ince  two of 
the boys do not have "a balloon" - - i . e . ,  a s ing le  ba l lo on - -  but have two 
or  th ree  b a l lo o n s ) .  The o ther  p i c tu r e  showed th ree  boys, one with no 
ba l loons ,  one with two ba l loons ,  and one with one ba l loon .  I t  would be 
I n t e r e s t in g  to  know how these  c o n t ro l s  e l im ina ted  su b je c t s ,  s ince ha l f  of 
the  su b jec t  pool was even tua l ly  e l im ina ted ,  and i t  would be Important to  
know how a d u l t s  respond to  both these  con tro l  items and the  experimental 
items.

T*every/a + a /every

"P h i l ip  (1994) notes t h a t  the c o n t r a s t  between the  every/a and 
a/every condit ions  was a t  b e s t  only marginal ly  s i g n i f i c a n t  (p- 0.0941) .
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d i f f e r e n t  verb types on spreading,  t e s t i n g  t h i r t y - s i x  c h i l d r e n . ’* In 

add i t ion  to  genera l ly  r e p l i c a t i n g  the  r e s u l t s  of P h i l ip  & Aurelio 

(1991), they found t h a t  q u a n t i f i e r  spreading decreased gradua l ly  with 

age, and th a t  ove ra l l  the re  was s i g n i f i c a n t l y  more spreading with 

"p se u d o - in t ra n s i t iv e s"  (verbs l ike  "drive" and " r ide" )  than with " t rue  

i n t r a n s i t i v e s "  (verbs l ike  " s le ep " ) .  In the  " p se ud o - in t ra n s i t ive "  

con tex t ,  one p ic tu re  showed th ree  boys, each r i d in g  a d i f f e r e n t  horse , 

and two a d d i t io n a l ,  r i d e r l e s s  horses;  su b jec ts  were asked to  accept or 

r e j e c t  the  sentence,  "Every boy is r i d in g . "  In the " t rue  i n t r a n s i t iv e "  

con tex t ,  one p ic tu re  showed th ree  dogs, each s leep ing  on a d i f f e r e n t  

bed, and two a d d i t i o n a l ,  empty beds; the sentence given was, "Every dog 

is s l e e p i n g . " ” P h i l ip  and Takahashi argue th a t  t h i s  d i f fe ren c e  between 

verb types supports the  idea t h a t  spreading is a l i n g u i s t i c  ( r a th e r  than 

a purely  cogn i t ive )  phenomenon. With respec t  to  the  a /ev e ry  and every/a  

d i s t i n c t i o n  with in  sentences ,  P h i l ip  and Takahashi found no s i g n i f i c a n t  

e f f e c t  of varying the  sy n ta c t ic  p os i t io n  of the  un iversa l  q u a n t i f i e r . 78

One o the r  f inding  of both P h i l ip  & Takahashi (1991) and P h i l ip  & 

Aurelio (1991) r e l a t e d  to  the  c o l l e c t iv e  or  narrow scope reading of 

every.  P h i l ip  & Aurelio (1991) had found th a t  ch i ld ren  tended to  r e j e c t  

a c o l l e c t iv e  i n t e r p r e t a t i o n ;  76% of the  ch i ld ren  in t h e i r  study answered

"Subjects  were nine fo u r -y ea r -o ld s  (mean age 4 ;6 ) ,  nine f iv e -y e a r -  
olds  (mean age 5 ;4 ) ,  seven s ix -y e a r -o ld s  (mean age 6 ;6 ) ,  and eleven seven- 
year -o lds  (mean age 7 ;4 ) .

’’P h i l ip  and Takahashi do not give percentages of acceptance fo r  these  
cond i t io n s ,  but  s t a t e  th a t  " there  was a s i g n i f i c a n t  increase  1n spreading 
with p se u d o - in t r a n s i t iv e s  as compared to  t h a t  found with t ru e  
i n t r a n s i t i v e s "  (p - .0015)(Ph111p & Takahashi, 1991, p . 290).

" P h i l ip  (1994) notes t h a t  p -  0.1033.
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"no" to  the  quest ion  "Does a boy have every ba l loon?" ,  when the p ic tu re  

showed a t o t a l  of th ree  boys and th ree  ba l loons:  one boy with th ree  

bal loons and two boys with no ba l loons .  P h i l ip  and Aurelio  suggested 

t h a t  t h i s  r e s u l t  "may have been la rge ly  induced by the  experiment 

i t s e l f ,  s ince o ther  prel iminary  work . . .  had shown t h a t  ch i ld ren  of t h i s  

age group were in p r in c ip le  capable of e n t e r t a i n in g  the  adu l t  c o l l e c t iv e  

reading" ( P h i l ip  & Aurelio ,  1991, p . 278). P h i l i p  and Takahashi obtained 

s im i la r  r e s u l t s ;  only about a t h i r d  of the  su b je c t s  in each age group of 

t h e i r  study sa id  t h a t  the  sentence "A boy is holding every balloon" 

matched a p i c tu r e  in which one boy had th ree  ba l loons and two o ther  boys 

had no ba l loons .  In c o n t r a s t ,  100% of the  c h i ld re n  t e s t e d  agreed th a t  

"A g i r l  is holding every balloon" matched a p i c tu r e  in which th re e  g i r l s  

were each holding a d i f f e r e n t  ba l loon .  P h i l i p  and Takahashi a l so  

i n t e r p r e t  t h i s  as the  r e s u l t  of a response b ia s .  P h i l ip  (1994) a lso  

notes even s t ronger  f ind ings  1n Dutch. As many as t h i r t y - o n e  of t h i r t y -  

two monolingual Dutch-speaking ch i ld ren  (mean age 5:8) gave what P h i l ip  

c a l l s  a symmetrical response,  even though for  ad u l t  speakers of Dutch 

the  prefe rence  fo r  a narrow scope reading is  so s t rong  in t h i s  context 

th a t  a wide scope reading of the  q u a n t i f i e r  1s f e l t  to  be ungrammatical 

( P h i l ip ,  1994, p p .6 1 -6 2 ) .”

We could a lso  r e l a t e  these  r e s u l t s  to  the  f ind ing  by Miyamoto & 

Crain (1991) and Miyamoto (1992, 1993) th a t  ch i ld ren  between 3 and 5 

years tend to s t rong ly  p re fe r  a d i s t r i b u t i v e  i n t e r p r e t a t i o n  of p lu ra l  

pronouns in sentences l ik e  "They are  holding two/four cans" (see sec t ion

2 .2 .2 .1  above). There appears to  be some r e l a t i o n  between q u a n t i f i e r

"For d iscuss ion  of a d d i t io n a l  Dutch r e s u l t s ,  see sec t ion  2 .3 .4 .2 .



135
spreading and the r e j e c t i o n  of the narrow scope ( c o l l e c t iv e )  

I n t e r p r e t a t i o n  of the  q u a n t i f i e r .

Takahashi (1991) noted a methodological problem with both P h i l i p  & 

Aurelio  (1991) and P h i l ip  & Takahashi (1991): "the 'matching' task  

causes ch i ld ren  to  f i x a t e  on the  Idea th a t  th e re  should be a one to one 

match-up between agents and o b jec ts  in the  p i c tu r e  r e g a rd le s s  of the 

type of accompanying te x t s "  (Takahashi, 1991, p . 306). Furthermore, the 

p ic tu re s

encourage the  c re a t io n  of a 'mental p i c t u r e '  which f a i l s  to  
be an app rop r ia te  d e sc r ip t io n  of the  sentence even under the 
ad u l t  i n t e r p r e t a t i o n .  When shown a p i c tu r e  [of  th re e  p igs ,  
each e a t in g  a d i f f e r e n t  apple , with two "extra"  a p p le s ] ,  fo r  
Ins tance ,  i t  is easy fo r  the  ch i ld ren  to  imagine two 
a d d i t io n a l  pigs to  which the  ex t ra  apples belong. I f  the re  
a re  f iv e  pigs in the  c h i l d r e n ' s  mind, the  accompanying 
sentence,  "Every pig i s  ea t ing  an apple" would t r i v i a l l y  be 
f a l s e  (Takahashi,  1991, pg. 306).

Takahashi modified the design of the  previous experiments so t h a t  in the

p ic tu re s  in her study, a l l  the  agents were exhaus t ive ly  linked with some

o b je c t ,  and a l l  the  o b jec ts  were exhaus t ive ly  linked with some agent.

For example, fo r  an every/a case such as "Is  every pig ea t in g  an

apple?" ,  the  p ic tu re  showed th ree  p ig s ,  each e a t in g  a d i f f e r e n t  apple ,

and two a l l i g a t o r s ,  each e a t in g  a d i f f e r e n t  apple .

In a d d i t io n ,  Takahashi 's  study included severa l  o the r  quest ions  to

in v e s t ig a te  why ch i ld ren  answered as they d id .  For example, with the

"pig and a l l i g a t o r "  p i c tu r e  descr ibed above, ch i ld ren  were a lso  asked,

"Are th ree  pigs e a t in g  an apple?" .  Questions such as t h i s  were included

to  show th a t  ch i ld ren  a r e n ' t  r e j e c t i n g  sentences j u s t  because they

a r e n ' t  the  s implest  d e sc r ip t io n s  of  the  p ic tu r e s  ( i . e . ,  because they

conta in  superf luous elements;  in t h i s  case ,  although the  sentence only
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mentioned p igs and apples ,  the  p ic tu re  a lso  included a l l i g a t o r s ) .

Takahashi a l so  asked ch i ld ren  quest ions  with two q u a n t i f i e r s ,  such 

as "Is  every boy holding every ba l loon?" ,  with two d i f f e r e n t  p ic tu re s :  

one in which th e re  are  th ree  boys, each holding one ba l loon ,  and one in 

which the re  are  th ree  boys, each holding a s t r i n g  fo r  each of th ree  

balloons ( the  l a t t e r  i n t e r p r e t a t i o n  was supposed to  be the  c o r r e c t  one 

fo r  a d u l t s ) .

Takahashi t e s t e d  twenty ch i ld ren  between the  ages of 3 and 6. Of 

th ese ,  two were e l im ina ted  because they answered "yes" to  every th ing ,  

and four were e l imina ted  because they d i d n ' t  pass the  " th ree  t e s t "  

(responding "no" to  "Are th ree  pigs e a t ing  an apple?" ,  in the "pig and 

a l l i g a t o r "  s i t u a t i o n  descr ibed above"). All of the  remaining ch i ld ren  

demonstrated t h a t  they would accept  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  

(responding p o s i t i v e l y  to  both "Is  every horse e a t in g  a ca r ro t? "  and "Is  

a horse e a t in g  every c a r r o t ? " ,  when the p ic tu re  showed a one-to-one 

match of horses and c a r r o t s ) ,  and accepted both s i t u a t i o n s  with the  

every /every  sentences (so,  these  ch i ld ren  accepted both the  adult  

i n t e r p r e t a t i o n  with d i s t r i b u t i o n  of the  sub jec t  combined with 

d i s t r i b u t i o n  of the  o b je c t ,  and a l so  the  i n t e r p r e t a t i o n  in which there  

was a one-to-one mapping of sub jec ts  and o b je c t s ) .

Based on c h i l d r e n ' s  responses to  t e s t  items, Takahashi i d e n t i f i e d

"Recall  t h a t  Takahashi included t h i s  quest ion  to  screen out ch i ld ren  
who were r e j e c t i n g  sentences which w eren ' t  the  s implest  d e sc r ip t io n s  of 
the p i c tu r e s .  These ch i ld ren  could have been what P h i l ip  (1994) c a l l s  
P e r f e c t i o n i s t s .  I t  1s a l so  poss ib le ,  however, th a t  these  ch i ld ren  
r e j e c t e d  "Are th ree  pigs e a t in g  an app le?” because they c o u ld n ' t  
d i s t r i b u t e  (and so re j e c te d  the  sentence because each pig  was e a t in g  a 
d i f f e r e n t  apple) or  would only allow a r e f e r e n t i a l  I n t e r p r e t a t i o n  of  the 
i n d e f in i t e  (so  t h a t  "an apple" could only r e f e r  to  one p a r t i c u l a r  app le) .  
I t  would be i n te r e s t i n g  to d i s t in g u i s h  among these  p o s s i b i l i t i e s .
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th ree  groups of sub jec ts  whose response p a t t e r n s  were s i g n i f i c a n t l y  

d i f f e r e n t  from each o th e r .  The re levan t  t e s t  items included both 

p o s i t iv e  and negative  every /a  and a /every  i tems."  The f i r s t  group 

( f iv e  ch i ld ren )  answered "no" to  a l l  types of every /a  and a /every  items. 

This suggests t h a t  these  ch i ld ren  were spreading with both types of 

items."' The second group (s ix  ch i ld ren )  behaved very d i f f e r e n t l y  from 

t h i s  f i r s t  group. These ch i ld ren  accepted the  p o s i t iv e  every /a  items 

almost 100% of the  time, but accepted the  p o s i t iv e  a /every  cases only 

about 72% of the time and a lso  f requen t ly  accepted the  negat ive a /every  

cases .  F in a l ly ,  the  t h i r d  group (two c h i ld ren )  gave a d u l t - l i k e  

responses to  a l l  of the  items except the  p o s i t iv e  a /every  case ,  which 

they accepted only about 50% of the time. An ad d i t io n a l  th ree  ch i ld ren

"There were two p ic tu re  types fo r  every /a  and a /every  sentences .  The 
f i r s t  type showed, fo r  example, th ree  p ig s ,  each ea t in g  a d i f f e r e n t  apple ,  
and two a l l i g a t o r s ,  each ea t ing  a d i f f e r e n t  apple ,  with the following t e s t  
sentences:

T1 Is every pig ea t ing  an apple? [should be yes]
T2 Is a pig ea t in g  every apple? [should be no]

The second p i c tu r e  type showed, fo r  example, th ree  dogs, each 
holding a d i f f e r e n t  bone, and two dogs, each holding a d i f f e r e n t  f i s h ,  
with the  following sentence types:

T4 Is every dog holding a bone? [should be no]
T5 Is a dog holding every bone? [should be yes]

In a d d i t io n ,  a t h i r d  p ic tu re  type showed, fo r  example, th ree  boys, 
each s i t t i n g  on a d i f f e r e n t  c h a i r ,  a dog on a c h a i r ,  and a c a t  on a c h a i r ,  
with sentence type T7.

T7 Is every boy s i t t i n g ?  [should be yes]

I w i l l  not d iscuss  t h i s  l a s t  type here.

"'Takahashi notes that,"Whenever the  answer to  a core t e s t  item was in 
the  negat ive ,  we asked the  reason f o r  the  r e j e c t i o n .  C h i ld ren 's  
r e j e c t i o n s  Invar iab ly  indicated  t h a t  they were using the  d i s t r i b u t i v e  
reading" (Takahashi, 1991, p . 312).
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did not f i t  in to  any of these  groups.

Based on her r e s u l t s ,  Takahashi proposed a s e r i e s  of developmental 

s tages fo r  c h i l d r e n ' s  i n t e r p r e t a t i o n  of every. For a d u l t s ,  every  

funct ions  s y n t a c t i c a l l y  as a determiner whose quant i f i c a t i o n a l  force  is 

r e s t r i c t e d  to  the  NP which i t  is a p a r t  of ;  every binds only the 

v a r ia b le  t h a t  ranges over the poss ib le  r e f e r e n t s  of the  NP. The 

developmental s tages  Takahashi proposes involve both the  sy n ta c t ic  

funct ion  of every in the  c h i l d r e n ' s  grammar and i t s  q u a n t i f i c a t io n a l  

fo rce .  The s tages  involve i n t e r p r e t a t i o n  of every f i r s t  as an adverb 

quant i fy ing  over even ts ,  then as an adverb quan t i fy ing  over ind iv idua ls ,  

and even tu a l ly  as a determiner ( the  ad u l t  i n t e r p r e t a t i o n ) .  The s tages  

a lso  involve what the  ch i ld ren  in te rp re ted  as pa r t  of the  r e s t r i c t i v e  

c lause  of the  log ica l  r e p re se n ta t io n  of the  sentences .  Takahashi 

proposed th a t  f i r s t  the  ch i ld ren  allow every to  bind a v a r ia b le  th a t  

o r ig in a te s  o u ts id e  of i t s  NP, then the r e s t r i c t i v e  c lause  i s  l im ited  to 

the content  of the  sentence, then i t  is l im ited  to  the  sub jec t  or the  

o b je c t ,  and f i n a l l y  i t  i s  l im ited  to  the NP which every is a p a r t  o f .

The s tages  proposed by Takahashi a re  summarized in (99).

(99) Stage 1:
i .  every in te rp re ted  as an adverb quan t i fy ing  over events
i i .  minimal r e s t r i c t i v e  c lause

Stage 2:
i .  every in te rp re ted  as an adverb quant i fy ing  over events
i i .  r e s t r i c t i v e  c lause  r e f l e c t i n g  s e n t e n t i a l  content

Stage 3:
i .  every in te rp re ted  as an adverb quant i fy ing  over 

individual  va r ia b le s
11. e i t h e r  the  sub jec t  or  the  ob jec t  in the  r e s t r i c t i v e  

c lause



Stage 4:
i .  every in te rp re ted  as a determiner in every /a  sentences
i i .  every in te rp re te d  as an adverb quan t i fy ing  over

indiv idual  v a r ia b le s  in a /eve ry  sentences

Stage 5:
i .  every in te rp re te d  as a determiner in both every /a  and

a/every  sentences
i i .  non-adult  behavior p e r s i s t s  in some a /every  cases and in

the every /every  cases ;  reasons not c l e a r

Note th a t  every /a  sentences appear to  be t r e a t e d  in an ad u l t  way before 

a /eve ry  sentences a r e ,  and th a t  the  c h i l d r e n ' s  i n t e r p r e t a t i o n  of the 

every /every  sentences p e r s i s t e d  beyond age 6.

In h i s  summary of r e s u l t s ,  P h i l ip  (1994) d iscussed  the  p red ic t io n  

t h a t  symmetrical responses would occur with some sentence types but not 

o th e r s ;  in ac tua l  experimental f in d in g s ,  however, P h i l i p  argued th a t  

because of the  incidence of "noise" in the  d a ta ,  i t  was enough to  show 

th a t  symmetrical responses occur s i g n i f i c a n t l y  le s s  o f ten  with some 

sentence types than o th e r s .  Following up on P h i l i p  & Takahashi (1991) 

and Takahashi (1991), P h i l i p  found, as he p red ic te d ,  t h a t  symmetrical 

responses occurred s i g n i f i c a n t l y  more of ten  with t r a n s i t i v e  sentences 

( e . g . ,  " Is  every pig ea t in g  an apple?" ,  where the  p i c t u r e  showed th ree  

p igs ,  each ea t ing  a d i f f e r e n t  apple ,  two e x t r a  apples ,  and a dog ea t in g  

a bone) than with i n t r a n s i t i v e  sentences ( e . g . ,  " I s  every g i r l  waving?", 

where the  p ic tu re  showed th ree  g i r l s ,  each waving from a d i f f e r e n t  

t ru ck ,  two ex t ra  t ru ck s ,  and a dog). Symmetrical responses were a lso  

found s i g n i f i c a n t l y  less  o f ten  with bare NP sentences ( e . g . ,  "Are boys 

r id in g  horses?" ,  where th e re  a re  th ree  boys, each r id in g  a horse ,  an 

ex t ra  horse ,  and a c a t )  and in cases with o p t io n a l ly  t r a n s i t i v e  verbs 

( e . g . ,  " Is  every g i r l  r id in g ? " ,  where th e re  are  th re e  g i r l s ,  each r id in g  

a d i f f e r e n t  e lephan t ,  an ex t ra  e lephan t ,  and a c a t ;  see d iscuss ion  of



P h i l ip  & Takahashi, 1991). Symmetrical responses appear to  req u i re  a 

verb which takes  two arguments.

Add i t iona l ly ,  P h i l ip  found evidence o f  symmetrical responses with 

d i t r a n s i t i v e s  such as e i t h e r  " Is  every dad showing a r a b b i t  to  a g i r l ? "  

or "Is  every dad showing a g i r l  a r ab b i t?"  (where the p ic tu re  showed 

th ree  dads,  each showing a r a b b i t  to  a g i r l ,  and e i t h e r  an "extra" 

r a b b i t  or an "extra"  g i r l ) .  The sentence type (whether or not i t  was a 

double ob jec t  cons t ru c t io n )  seemed to  have no e f f e c t  on the  amount of 

spreading. When the  "extra"  ob jec t  was the  i n d i r e c t  ob jec t  ( the  g i r l ) ,  

the number of symmetrical responses was comparable to  t h a t  fo r  simple 

t r a n s i t i v e  sentences .  However, when the  "extra"  ob jec t  was the  d i r e c t  

ob jec t  ( the  r a b b i t )  r a th e r  than the i n d i r e c t  o b j e c t ,  th e re  was some 

in h ib i to ry  e f f e c t  on the occurrence of the  symmetrical response .”

P h i l ip  a l so  compared sentences with every with sentences with 

f l o a t e d  a l l ,  f o r  both d i s t r i b u t i v e  and group in te rpre ta t ions .**  As an 

example of the  group i n t e r p r e t a t i o n ,  the  c h i ld ren  were shown a p ic tu re  

with th ree  g i r l s  c o l l e c t i v e l y  r id in g  a s ing le  e lephan t ,  th r e e  ex t ra  

e lephan ts ,  and a c a t ;  they were then asked " Is  every g i r l  r id in g  an 

e lephant?" .  For the  group i n t e r p r e t a t i o n  o f  a l l ,  ch i ld ren  were shown a

”P h i l ip  gives the  percent  symmetrical i n t e r p r e t a t i o n  across  fo r ty -  
four ch i ld ren  fo r  each t e s t  condit ion  as below:

TRANS Is  every boy r id in g  a pony? [e x t r a  pony] 69%
TXA Is every dad showing a r a b b i t  to  a g i r l ?  [ e x t r a  g i r l ]  69%
DXA Is every dad showing a g i r l  a r a b b i t ?  [ e x t r a  g i r l ]  72%
TXO Is every dad showing a r a b b i t  to  a g i r l ?  [ e x t r a  r a b b i t ]  56%
DXO Is every dad showing a g i r l  a r a b b i t ?  [ e x t r a  r a b b i t ]  53%

"This was motivated by the f a c t  t h a t  in the  adu l t  grammar th e re  a re  
contexts  in which every r e s i s t s  a c o l l e c t i v e  i n t e r p r e t a t i o n ,  while  a l l  
r e a d i ly  accepts  a c o l l e c t i v e  i n t e r p r e t a t i o n  ( P h i l ip ,  1994, p . 231).
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p ic tu r e  of th ree  c a t s  climbing a s in g le  ladder,  with two o th e r  (empty) 

ladders ,  and a man; they were asked, "Are the  ca ts  a l l  climbing a 

ladder?" .  P h i l ip  found no s i g n i f i c a n t  d i f fe ren c e s  between condit ions  

t e s t i n g  every and condit ions  t e s t i n g  a l l .  With r e sp ec t  to  the group 

cond i t io n s ,  P h i l ip  found t h a t  fo r  twelve of tw enty- three  su b je c t s ,  the  

average percentages of symmetrical responses on two t r i a l s  fo r  the  group 

cond i t ions  did  not d i f f e r  s i g n i f i c a n t l y  from the  average percentages fo r  

the d i s t r i b u t i v e  condit ions  ( i . e . ,  l ik e  Condition 3) .  For the  twenty- 

th ree  su b jec ts  as a whole, the re  was even a s i g n i f i c a n t l y  higher  

incidence of negat ive  responses in the  group-every cond i t ion  than in the  

d i s t r i b u t i v e - e v e r y  cond i t ion .

P h i l ip  (1991, 1992) attempted to  give a l i n g u i s t i c  d e sc r ip t io n  of 

q u a n t i f i e r  spreading.  P h i l ip  (1991) proposed two r e s t r i c t i o n s  on the 

occurrence of q u a n t i f i e r  spreading, the  Clause-mate condit ion  and the  

T r a n s i t i v i t y  c o n d i t io n ."

The Clause-mate condit ion  is the requirement t h a t  a spreading 

q u a n t i f i e r  have an i n d e f in i t e  NP clause-mate  ( e . g . ,  a d i r e c t  o b je c t ,  as 

in "Is  every pig ea t ing  an app le?" ) .  There i s  no spreading when the 

p red ic a te  is simply a verb with no complement ( e . g . ,  " Is  every g i r l  

waving?", where the  p ic tu re  showed th ree  g i r l s ,  each waving from a 

d i f f e r e n t  t ru ck ,  two ex t ra  t ru ck s ,  and a do g ) ."  This r a i s e s  the

" P h i l ip  (1991) a lso  proposed a t h i r d  r e s t r i c t i o n ,  the  Cognitive 
Blocking E f fe c t .  Since t h i s  is superseded by P h i l ip  (1994) 's  d e f i n i t i o n  
of d i s t in g u ish ed  p a r t i c i p a n t  and subevent ( to  be d iscussed below), I w i l l  
not d iscuss  the  Cognitive Blocking E ffec t  here .

" I f  we a re  assuming th a t  q u a n t i f i e r  spreading is  a l i n g u i s t i c  
phenomenon th e re  i s  no reason to  expect spreading in t h i s  s i t u a t i o n ;  
however, t h i s  does show th a t  spreading Is not j u s t  a m at ter  of r e q u i r in g  
t h a t  the  o b jec ts  in the  p ic tu re  be in a one-to-one r e l a t i o n s h i p .



142
quest ion  of why the spreading q u a n t i f i e r  needs an i n d e f i n i t e  NP, and 

what q u a l i f i e s  as an in d e f in i t e .  Which treatment  of i n d e f in i t e s  is 

ap p ro p r ia te  fo r  desc r ib ing  t h i s  phenomenon? I f  P h i l ip  is fol lowing Heim 

(1982), then in d e f in i t e s  could be c h a rac te r ized  as v a r iab le s ."7 Can the  

phenomenon of spreading be genera l ized  to o ther  types of v a r iab le s?

Also, i f  an i n d e f in i t e  is requ ired ,  what is the  explanat ion  fo r  the  non­

a d u l t l i k e  i n te r p r e t a t i o n  of sentences such as "Is every boy holding 

every balloon?"

P h i l i p ' s  second r e s t r i c t i o n ,  c a l le d  the  T r a n s i t i v i t y  cond i t ion ,  

s t a t e s  th a t  the presence of an i n t r a n s i t i v e  verb w i l l  u sua l ly  block 

spreading, even i f  th e re  is an i n d e f in i t e  NP in the  p red ica te  ( e . g . ,  "Is 

every c a t  waving in a box?") ."  Spreading appears to req u i re  an ob jec t .  

However, one example of spreading given in P h i l ip  & Aurelio (1991) is 

"Is  every mouse in a cup?", an example with no t r a n s i t i v e  verb. Perhaps 

a b e t t e r  way to  c h a ra c te r i z e  t h i s  requirement would be to  d i s t in g u i s h  

between arguments and ad jun c ts ,  r a th e r  than making a 

t r a n s i t i v e / i n t r a n s i t i v e  d i s t i n c t i o n .  I t  appears t h a t  the re  is no 

spreading (or a t  l ea s t  s i g n i f i c a n t l y  less  spreading) into  ad junc ts .

The explanat ion  fo r  spreading proposed in P h i l ip  (1991, 1992) is 

the  Event Q u a n t i f ica t io na l  Hypothesis. This proposal c o n s i s t s  of two

"'According to  Heim (1962, p . 127), " in d e f in i t e s  ( a t  l e a s t  some of 
them) simply have no q u a n t i f i c a t i o n a l  fo rce  of t h e i r  own a t  a l l ,  but are  
r a th e r  l ike  v a r i a b le s ,  which may get bound by whatever q u a n t i f i e r  th e re  is 
to  bind them."

""Philip (1991) d iscusses  one study in which spreading occurred 76% of 
the  time with sentences such as ,  " Is  every g i r l  r id in g  an elephant?" (when 
the  i n d e f i n i t e  i s  the  ob jec t  of the  verb) ,  but only 39% o f  the  time with 
sentences l ik e ,  " Is  every g i r l  waving on an elephant?" (when the 
i n d e f in i t e  i s  in a p rep o s i t io n a l  ad ju nc t) .
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key claims:

(1) that ch i ldren have to ,  or prefer to ,  quantify over 
events rather than o b jec ts ;  and ( i i )  that  under event  
q u a n t i f ic a t io n  they derive  a r e s t r i c t o r  that behaves 
as i f  i t  were a d is ju n ct ion  of  s ta g e* lev e l  vers ions  of  
the predicates  that are arguments for  the matrix verb 
under the nuclear scope of the t r i p a r t i t e  structure

(P h i l ip  1991, p . 369).

Claim ( i )  in fa c t  involves  tMO parts .  F i r s t ,  rather than deriv ing  

an a d u l t - l i k e  lo g ic a l  form for  u n iv e r sa l ly  qu an t i f ied  sentences ,  Phi l i p  

claims that  ch i ldren Mho spread derive  a lo g ic a l  form in Mhich the  

determiner universal  q u a n t i f ie r  alone ( e . g . ,  every ) ,  rather than the 

Mhole q u a n t i f ier  phrase ( e . g . ,  every boy), occupies a p o s i t io n  of  

s e n te n t ia l  scope. In e f f e c t ,  he argues that  ch i ldren  process a 

determiner universal  q u a n t i f i e r  in the May that an adult might process  

an adverb of  q u a n t i f i c a t io n  ( e . g . ,  always).

Second, P h i l ip  claims t h a t  the spreading c h i ld  q u a n t i f i e s  not over

individual  o b je c t s ,  but over individual "events" in the sense of

Davidson (1967). Both event q u a n t i f i c a t i o n  and ob jec t  q u a n t i f i c a t io n

are part of  the adult  grammar. (100a) is  an example of event

q u a n t i f ic a t io n  Mith the adverb of  q u a n t i f i c a t io n  always; (100a) can be

glossed as in (100b)

(100) a . I f  the cats  are fed o u ts id e ,  the dogs alHays s tea l  
t h e ir  food.

b."A11 e v e n t s / s i t u a t io n s  in which the c a ts  are fed
outs ide  are e v e n t s / s i t u a t io n s  in which the dogs 
s t e a l  th e ir  food"

P h i l ip  argues t h a t  ch i ld ren  a re  faced with the  problem of 

determining which type of q u a n t i f i c a t i o n  (event  q u a n t i f i c a t i o n  o r  ob jec t

M(100a) and (100b) correspond to  P h i l ip  (1994) 's  (2a) and (2b) 
( P . 16).
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q u a n t i f i c a t i o n )  is app ropr ia te  fo r  un iversa l  q u a n t i f i e r s  l ike  every and 

a l l ,  and a lso  suggests t h a t  ob jec t  q u a n t i f i c a t i o n  is fo r  some reason 

fundamental ly harder to process than event q u a n t i f i c a t io n .  For example, 

he suggests t h a t  v e r i f i c a t i o n  of the  t r u t h  value of a sentence may 

req u i re  more s teps  with o b jec t  q u a n t i f i c a t i o n  than with event 

q u a n t i f i c a t io n  (see P h i l i p ,  1994, p . 17, fn .1 0 ) .  Verifying the  t r u th  

value of a sentence conta in ing  o b jec t  q u a n t i f i c a t i o n  requ i re s  

ind iv idua t ing  the  o b jec ts  and id en t i fy in g  t h e i r  type,  b u t ,  P h i l ip  

c la ims,  t h i s  r eq u i re s  a b s t r a c t io n  away from the i n t e r p r e t a t i o n  of the 

o b jec ts  as p a r t i c i p a n t s  playing sp e c i f ic  ro le s  in an unfolding event .  

However, P h i l ip  claims t h i s  a b s t r a c t io n  is not requ ired  fo r  event 

q u a n t i f i c a t i o n ,  and in f a c t  cannot occur.

I t  is not immediately apparent why t h i s  should make ob jec t  

q u a n t i f i c a t i o n  more d i f f i c u l t  than event q u a n t i f i c a t i o n ,  s ince ,  as 

P h i l ip  notes ( P h i l i p ,  1994, pp .72-73, f n . l ) ,  event q u a n t i f i c a t io n  

req u i re s  an in te rn a l  s t r u c tu r e  fo r  the  event ( s in ce  "in general  events  

may r e a d i ly  be perceived to  c o n s i s t  of d i s t i n c t  o b jec ts  i n te r a c t in g  in 

c e r t a i n  ways"), while ob jec t  q u a n t i f i c a t io n  does not r eq u i re  the  o b jec ts  

to  have an in te rn a l  structure**; "Whereas under ob jec t  q u a n t i f i c a t io n  

individual  o b jec ts  are  the  d i s c r e t e  u n i t s  being counted, under event 

q u a n t i f i c a t i o n  i t  is r a th e r  individual  c o l l e c t io n s  of in te n s io n a l ly  

r e l a t e d  o b je c ts  t h a t  are  the  d i s c r e t e  u n i t s  being counted" ( P h i l ip ,

1994, p . 73). While the in te rn a l  s t r u c tu r e  of events may be more s a l i e n t

*°As P h i l ip  no tes ,  ob jec t  q u a n t i f i c a t i o n  does not requ i re  t h a t  o b jec ts  
have a s a l i e n t  in te rn a l  s t r u c tu r e ,  but o b je c ts  may have in te rn a l  
s t r u c tu r e ,  such as the  s t r u c tu r e  of "p lu ra l  ind iv idua ls"  in the  sense of 
Link (1983), among o thers .
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than th a t  of o b je c t s ,  t h i s  a l so  makes events  inheren t ly  more complex 

than ind iv idua l  o b jec ts .  Moreover, i t ' s  not apparent  t h a t  events are  

more s a l i e n t  than the  even ts '  o b jec ts ;  i f  we t a lk  about the event of an 

e lephant  s tepping on a f l e a ,  i t  would seem th a t  a t  l e a s t  one of the  

o b jec ts  ( the  e lephant)  is more s a l i e n t  than the  e lephan t-s tepp ing-on-a -  

f l e a  e v e n t .”

Claim ( i i )  of the Event Q u an t i f i ca t io n a l  Hypothesis involves the  

spreading c h i l d ' s  r e s t r i c t i o n  of the  domain of q u a n t i f i c a t i o n .  P h i l ip  

assumes th a t  ch i ld ren  who spread impose a t r i p a r t i t e  s t r u c tu r e  ( in  the 

sense of Heim, 1982) as the  log ica l  form of sentences conta in ing  a 

un iversa l  q u a n t i f i e r . ” The th ree  p a r t s  of t h i s  s t r u c tu r e  are  the  

q u a n t i f i e r  i t s e l f ,  a f i r s t  argument which def ines  a r e s t r i c t i o n  on the 

domain of q u a n t i f i c a t i o n ,  and a second argument which s p e c i f i e s  the  

t r u th  cond i t ions  which must be s a t i s f i e d  by members of the  se t  denoted 

by the  f i r s t  argument.

For example, the spreading in te r p r e t a t i o n  of " Is  every boy r id in g  

a pony?" would be represented  as in (101) (where the p ic tu re  would show 

th ree  ponies ,  each being ridden by a boy, and one pony not being 

r i d d e n ) . ” In order  to know what counts as an event ,  see the  d e f i n i t i o n  

of  subevent in (104) below.

” This example is due to  Bob Fiengo.

"This is  the  type of s t r u c tu r e  which P h i l i p  (1994, p . 92) assumes fo r  
adu l t  i n t e r p r e t a t i o n  of sentences con ta in ing  an adverb of q u a n t i f i c a t i o n  
such as always.

” This is adapted from P h i l ip  (1 9 9 1 ) ' s f ig u re  (6) .
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(101)

/ \
\
\

/
/

\
\
\

N
/  I \

Ve PART (boy ' ,  e) a boy is  r id in g  (e)  a pony 
v

PART (pony ' ,  e)

"For a l l  events such th a t  e i t h e r  a boy 
p a r t i c i p a t e s  in i t  or a pony p a r t i c i p a t e s  
in i t  (or  bo th ) ,  the event is one of a boy 
r id in g  a pony,"

Here the un iversa l  q u a n t i f i e r  is in the  lef tmost  p o s i t io n ,  and the 

"R es t r ic to r"  (R, the  f i r s t  argument) i s  a d i s ju n c t io n  of a l l  events 

involving boys and a l l  events involving ponies . While a d u l t s  draw a 

r e s t r i c t i v e  c lause  from the "Nuclear Scope" (N, the  second argument), 

the  spreading c h i ld  a p p l ie s  a ru le  so t h a t  a l l  p r e d ic a te s  func t ion ing  as 

arguments of the matrix  verb must be mapped onto the  r e s t r i c t o r  as 

d i s ju n c t s .

P h i l ip  claims th a t  the adu l t  logical  s t r u c tu r e  for  determiner 

un iversa l  q u a n t i f i c a t io n  would be (102).

( 1 02 )

/
/

/
/

/
/

\
\
\
\
\
\

Q 1st argument 2nd argument
/  I \

Vx boy (x) pony-r ider  (x)

"For a l l  o b jec ts  x, such th a t  x is a boy, 
x is r id in g  a pony."

He no tes ,  however, t h a t  an adu l t  event q u a n t i f i c a t i o n a l  i n t e r p r e t a t i o n



147
is a l s o  p o s s ib le ,  as in (103).

(103) A

/  \
/  \

/ \
/ \

/ \
/ \

/
Q 1st argument 2nd argument

I \
Ve PART (boy, e) a boy is  r id in g  (e) a pony

"For a l l  minimal events which have a boy 
as a p a r t i c i p a n t ,  a boy is r id in g  a pony.

P h i l ip  suggests t h a t  (103) is t r u th - c o n d i t i o n a l l y  equiva len t  to (102). 

This means t h a t  the  switch from an event to an ob jec t  q u a n t i f i c a t i o n a l  

i n t e r p r e t a t i o n  is p o t e n t i a l l y  independent of the  abandonment of 

spreading (see  P h i l i p ,  1994, pp.88-89, for  d i s c u s s io n ) .  I f  t h i s  is the 

case ,  i t  seems t h a t  p o s i t in g  an e v e n t -q u a n t i f i c a t io n  an a ly s i s  may not be 

necessary to  expla in  q u a n t i f i e r  spreading. I t  is  not obvious t h a t  event 

q u a n t i f i c a t i o n  i t s e l f  is  responsib le  for  the  c h i l d r e n ' s  i n t e r p r e t a t i o n .

P h i l i p  (1994) r e f in e d  the Event Q uan t i f ica t io n  Hypothesis to  

account fo r  the  behavior of both the  Symmetry Child and the 

P e r f e c t i o n i s t .  These ref inements  involve Claim ( i i )  of the Event 

Q u an t i f i c a t io n a l  Hypothesis; the Symmetry Child and the  P e r f e c t i o n i s t  

are  d i s t in g u ish ed  by the  r e s t r i c t o r  r u l e s  which they use to r e s t r i c t  the 

domain of q u a n t i f i c a t i o n .

In formulating these  r u l e s ,  P h i l ip  made two assumptions about 

c h i ld  cogn i t ion .  The f i r s t  is t h a t  a t  an unconscious level  of 

re p re se n ta t io n ,  an event i s  d i v i s i b l e  into  subevents,  where a subevent 

i s  any p a r t  of t h a t  event in which the  " p a r t i c ip a n t  ob jec t"  th a t  is 

c e n t r a l  to  the  event is always a t  l e a s t  im p l i c i t ly  p a r t i c i p a t i n g .
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P h i l ip  c a l l s  the  ob jec t  t h a t  is taken as the  c e n t r a l  p a r t i c ip a n t  of  an 

event the  "d is t ingu ished  p a r t i c i p a n t " .  P h i l ip  d e f ines  d is t in g u ish ed  

p a r t i c i p a n t  and subevent as in (104a) and (104b), r e s p e c t iv e ly  (P h i l ip ,  

1994, p . 118).

(104) a.  Dis t inguished  P a r t i c ip a n t

p a r t i c i p a n t  which is in some sense c en t ra l  to  
the  event in quest ion  ( c f .  top ic )

b. Subevent of e

any event e '  which is a p a r t  of e and which 
includes no p a r t i c i p a n t  playing the same ro le  
as the  d i s t in g u ish ed  p a r t i c i p a n t  of e unless 
t h i s  p a r t i c ip a n t  is i t s e l f  the  d is t in g u ish ed  
p a r t i c i p a n t  of e

To say th a t  the  d i s t in g u ished  p a r t i c i p a n t  may im p l i c i t ly  p a r t i c i p a t e  in 

a subevent is to  say t h a t  no o ther  ob jec t  p a r t i c i p a t i n g  in t h i s  subevent 

can play the  same ro le  as the d i s t in g u ish ed  p a r t i c i p a n t ;  If  some o ther  

ob jec t  in an event e, plays the  same r o l e  as the  d is t in g u ished  

p a r t i c i p a n t  of an event e,, then e, cannot be a subevent of e f, but is 

simply a d i f f e r e n t  event.

As an example, P h i l ip  d iscusses  the  event of a boy r id in g  a pony. 

In P h i l i p ' s  a n a ly s i s ,  poss ib le  subevents of t h i s  event include an event 

of the boy s tanding next to  the  pony (about to get on and r i d e ) ,  the  

event of the boy s tanding alone (wait ing fo r  the  pony to  a r r iv e  so he 

can r id e  i t ) ,  o r  the  event of a pony standing alone (wait ing  to be 

ridden by the  boy). For P h i l i p ,  these  are  a l l  subevents of a boy- 

r id ing-a -pony  event ,  s ince they a l l  r e t a i n  the  boy as the d is t in g u ish ed  

p a r t i c i p a n t ,  even i f  he 1s only Im p l i c i t ly  p a r t i c i p a t i n g  (as in the  l a s t  

case ,  with the  pony w a i t ing ) .  However, the  event of a g i r l  r id in g  a 

pony is not a subevent of a boy-r1d1ng-a-pony event ,  since the  g i r l  is
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then the  pony-r ider ,  and so has the  same ro le  as the  d is t in g u ish ed  

p a r t i c i p a n t .

P h i l i p ' s  second assumption is  th a t  fo r  c h i ld re n ,  when a sentence 

conta ins  a s ing le  determiner un iversa l  q u a n t i f i e r  ( e . g . ,  every ) ,  t h i s  

q u a n t i f i e r  may funct ion  as a l i n g u i s t i c  marker of the  d i s t in g u ish ed  

p a r t i c i p a n t  of an event:

(105) A c h i ld  determiner un iversa l  q u a n t i f i e r  Q 
l i n g u i s t i c a l l y  marks the  NP i t  is s y n t a c t i c a l l y  
r e l a t e d  to  in su rface  form as denoting the  
d i s t in g u ish ed  p a r t i c i p a n t  of the type of  event 
r e f e r r e d  to  by the sentence S in the  scope of Q 
( P h i l ip ,  1994, p . 119).

Using these  assumptions and d e f i n i t i o n s ,  P h i l i p  proposes two 

d i f f e r e n t  r e s t r i c t o r  r u l e s ,  one fo r  the  Symmetry Child , and one fo r  the  

P e r f e c t i o n i s t .  These a re  given in (106) and (107), r e s p e c t iv e ly .

(106) Symmetry Child R e s t r i c to r  Rule (SCRR)

The r e s t r i c t e d  domain of q u a n t i f i c a t i o n  is 
the se t  of minimal events e '  such t h a t ,  
with respec t  to the  event- type  e denoted 
by the sentence S in the  scope of Q:

( i )  e '  is a subevent of e t h a t  has a 
p a r t i c i p a n t  ob jec t  of the  same type 
as the  d is t in g u ish ed  p a r t i c i p a n t  of 
e ,

or
( i i )  e '  is a subevent of e t h a t  has 
a p a r t i c i p a n t  ob jec t  of the  type 
denoted by some r e f e r r i n g  express ion 
in S ( P h i l i p ,  1994, p . 119).

(107) P e r f e c t i o n i s t ' s  Secondary R e s t r i c to r  Rule (PSRR): 
( app l ie s  only a f t e r  the  SCRR)

The r e s t r i c t e d  domain of  q u a n t i f i c a t i o n  is 
the  s e t  of minimal events e such th a t  e 
has a p a r t i c i p a n t  ob jec t  t h a t  is  perceived 
( i . e .  e is included by general  pragmatic 
r e s t r i c t i o n )  (P h i l ip ,  1994, p . 125).
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For a sentence l ik e  "Every boy is r id in g  a pony", the  symmetrical

i n t e r p r e t a t i o n ,  based on the  Symmetry Child R e s t r i c to r  Rule, would be

(108a). The P e r f e c t i o n i s t  i n t e r p r e t a t i o n ,  based on the  Secondary

R e s t r i c t o r  Rule in (107), would be (108b).

(108) a . "All minimal events which a re  subevents of a
boy-riding-pony event ,  and in which a boy or a 
pony (or  both) is a p a r t i c i p a n t ,  a re  events  in 
which a boy is r id in g  a pony" ( P h i l i p ,  1994,
p . 120).

b. "All minimal events which a re  subevents of a
boy-r id ing-a-pony event in which e i t h e r  a boy or 
a pony (o r  both) is a p a r t i c i p a n t ,  or  which are  
events in which a perceived ob jec t  is a 
p a r t i c i p a n t ,  a re  events of a boy is [ s i c ]  r id in g  
a pony" ( P h i l ip ,  1994, p . 125).

As mentioned above, P h i l ip  argues th a t  the  s tage  of the  P e r f e c t i o n i s t

precedes t h a t  of the Symmetry Child . P h i l ip  focuses on the  study of the

synmetric response; he argues ( P h i l ip ,  1994, Chapter 2) t h a t

n o n l in g u i s t i c  accounts of the  symmetrical response a re  inadequate.**

However, the na ture  of the  P e r f e c t i o n i s t  response ( involv ing  "perceived

o b je c t s " )  is less  c l e a r ,  and seems more l ik e ly  to be rooted in pragmatic

or  cogn i t ive  f a c t o r s .  This is an area  which r eq u i re s  f u r t h e r

in v e s t ig a t io n .

What causes ch i ld ren  to stop spreading? P h i l i p  proposes t h a t

ch i ld ren  outgrow the  symmetrical i n t e r p r e t a t i o n  by "simply" s h i f t i n g

from q u a n t i f i c a t i o n  over events to  q u a n t i f i c a t i o n  over ob jec ts :

the  reason why ch i ld ren  e v en tu a l ly  do acquire  a d u l t ­
l ik e  performance with determiner un iversa l  q u a n t i f i e r s  
may not be completely determined by Universal Grammar.
This i s  because i t  may be th a t  a d u l t  performance with

"Among o ther  th in g s ,  P h i l ip  found th a t  th e re  was a t  most a weak 
r e l a t i o n s h ip  between the  symmetrical response and pragmatic determination 
of the  domain of q u a n t i f i c a t io n  ( P h i l ip ,  1994, p .48).
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universa l  q u a n t i f i c a t io n  i t s e l f  is not be [ s i c ]  
completely determined by Universal Grammar. Rather,  
adu lt  performance may be an i n t e r a c t i v e  e f f e c t  of 
l i n g u i s t i c  competence and knowledge th a t  only objec t  
q u a n t i f I c a t io n a l  readings preserve  log ica l  v a l i d i t y .
On t h i s  view, what even tua l ly  fo rces  the  c h i ld  to  
abandon her p reference  fo r  the  symmetrical 
i n t e r p r e t a t i o n  is simply a growing awareness th a t  t h i s  
reading o f ten  conveys f a l s e  information about the 
world ( P h i l ip ,  1994, pp .299-300).

In t h i s  way, P h i l ip  c la ims,  nothing has to  be unlearned ( i . e . ,  the re  is

no need fo r  negative  feedback) fo r  the ch i ld  to  a t t a i n  the  adult

grammar; the  c h i ld  j u s t  has to learn t h a t  q u a n t i f i c a t i o n  over o b jec ts  is

ob l ig a to ry  fo r  determiner q u a n t i f i e r s  l ik e  every.  I t  is not c l e a r  from

P h i l i p ' s  d i scuss ion  how t h i s  happens; in p a r t i c u l a r ,  i t  is not c le a r  how

a ch i ld  learns t h a t  q u a n t i f i c a t i o n  over o b je c ts  is  ob l ig a to ry  in these

cases ,  when p rev ious ly  these  cases were thought to  involve e i t h e r

q u a n t i f i c a t i o n  over events or q u a n t i f i c a t io n  over o b jec ts .  Reca l l ,

a l s o ,  t h a t  P h i l ip  d i scusses  the p o s s i b i l i t y  of an event q u a n t i f i c a t i o n a l

i n t e r p r e t a t i o n  which is equ iva len t  to  the  adu l t  ob jec t  q u a n t i f i c a t io n a l

in t e r p r e t a t i o n .  I f  ch i ld ren  can stop spreading but continue to maintain

the event q u a n t i f i c a t i o n a l  i n t e r p r e t a t i o n ,  then what was the  ro l e  of

event q u a n t i f i c a t i o n  in the  c h i l d r e n ' s  in t e r p r e t a t i o n ?

2 .3 .3  Scope in Chinese

Lee (1986, 1991) and Chien & Nexler (1989) descr ibe  in v es t ig a t ion s  

of c h i l d r e n ' s  understanding of scope in Chinese. These s tu d ies  a re  of 

i n t e r e s t  here because of d i f f e ren c e s  in scope i n t e r p r e t a t i o n  between 

Chinese and English. In English ,  sentences such as (109) are  ambiguous, 

while in Chinese the equiva len t  sentence,  (110),  has only one poss ib le
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i n t e r p r e t a t i o n .*

(109) Every ch i ld  sang a song.

(110) Neige xiaohai dou chang le yishou ge.
every-CL* ch i ld  a l l  sing Asp. one-CL song 

"Every ch i ld  sang a song"

Sentence (109) can mean th a t  d i f f e r e n t  ch i ld ren  sang d i f f e r e n t  songs,

where the  u n iv e r s a l ly  q u a n t i f ie d  NP every c h i ld  takes  wide scope over

the e x i s t e n t i a l l y  q uan t i f ied  NP a song, or (109) can mean th a t  th e re  was

a song th a t  a l l  the ch i ld ren  sang, where the  e x i s t e n t i a l  a song takes

wide scope over the  un iversa l  every c h i ld .  Sentence (110),  however, can

only have the  f i r s t  of these  two i n t e r p r e t a t i o n s ,  the  wide scope

i n t e r p r e t a t i o n  of the  un iversa l  Beige xiaohai, c o n s i s t e n t  with d i f f e r e n t

ch i ld ren  s inging d i f f e r e n t  songs.

Scope in t e r p r e t a t i o n  p r in c ip le s  (which determine scope 

p refe rences)  appear to  vary from language to  language*', which suggests 

t h a t  ch i ld ren  may not show the scope b iases  t h a t  a d u l t s  show. The 

r e s u l t s  in t h i s  sec t ion  suggest t h a t  ch i ld ren  learn ing  Chinese begin by 

accepting both of the scope in te r p r e t a t i o n s  a v a i la b le  fo r  the English 

equiva len t  of (110). This means th a t  Chinese ch i ld ren  s t a r t  with two 

scope i n t e r p r e t a t i o n s ,  but by the  time they reach adulthood, they 've  

e l im ina ted  one of these  i n t e r p r e t a t i o n s .

“ These sentences a re  taken from Chien & Nexler (1989), which w i l l  be 
d iscussed in sec t ion  2 .3 .3 ,2 .

**ln the  glosses  of Chinese data  in t h i s  s ec t io n ,  CL » c l a s s i f i e r ,  
asp. * aspect  marker, and p a r t .  * sen ten c e - f in a l  p a r t i c l e .

*’For example, Lee (1986) c i t e s  Gil (1982) as rep o r t in g  t h a t  in 
languages l ik e  Batak and Tagalog the  p a t i e n t  NP tends to  have wide scope 
over o the r  NPs in the  sentence;  Lee c i t e s  Munro (1984) as rep o r t in g  th a t  
in Pima the  d i r e c t  ob jec t  or  p rep o s i t io na l  o b jec t  tends to  take wide scope 
over o the r  NPs in the  sentence.
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2 .3 .3 .1  Lee (1986, 1991)

Lee (1966) notes t h a t  s ince Q u an t i f ie r  Raising (QR) is not o v e r t ,  

ch i ld ren  do not rece ive  any overt  evidence f o r  p o s tu la t in g  i t .  Since 

t h i s  suggests t h a t  QR is unlearnable ,  Lee argues t h a t  i t  must be innate,  

and we should th e re fo re  expect t h a t  ch i ld ren  w i l l  show evidence of QR 

from a very e a r l y  age. Lee f u r th e r  suggests t h a t  s ince QR allows 

q u a n t i f i e r  scope ambiguity to  be represen ted  a t  LF, both wide and narrow 

scope i n t e r p r e t a t i o n s  should be poss ib le  in e a r ly  ch i ld  language. In 

a d d i t io n ,  s ince scope i n t e r p r e t a t i o n  p r in c ip le s  appear to  vary,  Lee 

argues t h a t  ch i ld ren  should not show the same scope b iases  as a d u l t s .

To t e s t  t h i s ,  Lee examined how Mandarin-speaking ch i ld ren  in te r p r e t  

sentences involving the  un iversa l  q u a n t i f i e r  ne i  ("eve ry") ,  the  

q u a n t i f i c a t i o n a l  adverb dou ( " a l l " ) ,  and numeral phrases of the  form 

[one + c l a s s i f i e r  + noun].

Lee proposed the  following condit ion  f o r  q u a n t i f i e r  scope

i n t e r p r e t a t i o n  in (ad u l t )  Chinese (based on Huang, 1982):

Suppose A and 6 are  both QPs or  both QNPs or Q-expressions,  
then i f  A c-commands B a t  SS, A a lso  c-commands B a t  LF

(Lee, 1986, p . 58).

He p red ic ted  t h a t  young Chinese ch i ld ren  would not show a b ias  in 

i n te r p r e t in g  the  f i r s t  QNP in a sentence as having wide scope, but o lder  

Chinese ch i ld ren  would predominantly I n te r p r e t  the  f i r s t  QNP in a 

sentence as having wide scope over the second QNP in t h a t  sentence.

Lee t e s t e d  t h i s  hypothesis  with 122 Mandarin-speaking ch i ld ren  

between the  ages of 3 years and 8 years'* and with twenty adu l t s  in

**Each age group was represented  by between twenty and twenty-four 
su b je c t s ,  except fo r  the  8 -yea r -o ld  group, which cons is ted  of only

( c o n t in u e d . . . )
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Beij ing ,  China."  The experiment cons is ted  of twenty p ic tu re  

i d e n t i f i c a t i o n  ta sk s  ( th re e  of which were t r a i n i n g  ta sk s )  and eleven toy 

manipulation ta s k s .

There were two types of l i n g u i s t i c  phenomena t e s t e d .  One type of 

item t e s t e d  the  c h i l d ' s  unders tanding of the  q u a n t i f i c a t i o n a l  adverb dou 

( " a l l " )  and of the  un iversa l  q u a n t i f i e r  mei ("every")  used in 

conjunction with dou. The second type of item examined c h i l d r e n ' s  

i n t e r p r e t a t i o n  of the  scope r e l a t i o n s  of two q u a n t i f ie d  NPs.

In the  p ic tu re  i d e n t i f i c a t i o n  task  t e s t i n g  unders tanding of mel 

and dou, sub jec ts  were asked to s e le c t  from two p ic tu re s  the  one th a t  

corresponded to  the  sentence sa id  by the experimenter .  For example, 

ch i ld ren  were shown two p ic tu r e s  with panda bears .  In one p ic tu re ,  

th ree  panda bears were s leep ing .  In the o th e r  p i c tu r e ,  two panda bears 

were s leep ing ,  but a t h i r d  panda bear  was awake. The ch i ld ren  were 

given the  sentence in (111).

(111) Xiongmao dou sh u i j ia o  le .  
panda a l l  s leep a s p . / p a r t ,
"(The) pandas have a l l  f a l l e n  asleep"

For the  a c t -o u t  t a s k ,  ch i ld ren  were given a s e t  of s ix  candies  or

marbles and were asked to  perform a c t ion s  according to a t e s t  sentence

such as (112).

(112) Meike tang dou na c h u la i .  
every-CL candy a l l  take out 
"Take every candy out"

" ( . . .continued)
t h i r t e e n  c h i ld re n .  Each ha If -age  was represen ted  by a t  l e a s t  e igh t  
su b je c t s .

"Adult su b jec ts  were u n iv e r s i t y  s tuden ts  and s t a f f  between 19 and 36 
years old.
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The r e s u l t s  fo r  t h i s  f i r s t  type of t e s t  item, from both the  p ic tu re  

i d e n t i f i c a t i o n  task  and the a c t -o u t  t a s k ,  show th a t  ch i ld ren  understand 

the  un iversa l  meaning of dou by age 4 y ears .

The second type of t e s t  item examined c h i l d r e n ' s  i n t e r p r e t a t i o n  

of the  scope r e l a t i o n s  of two q u a n t i f ie d  NPs. In the  p ic tu re  

i d e n t i f i c a t i o n  t a s k ,  c h i ld ren  were asked to  s e l e c t  from th ree  p ic tu re s  

the  one th a t  corresponded to  the  sentence sa id  by the  experimenter . For

example, one se t  of p ic tu r e s  showed th ree  boys e a t in g  cake. In the

f i r s t  p i c tu r e  (which Lee c a l l e d  the  wide scope read ing) ,  each boy is 

ea t in g  a d i f f e r e n t  cake ( i . e .  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n ) .  In the  

second p i c tu r e  (which Lee c a l le d  the  narrow scope read in g ) ,  a l l  th ree  

boys are  e a t ing  the same cake ( i . e .  the  c o l l e c t iv e  i n t e r p r e t a t i o n ) . 100 

In the  t h i r d  p ic tu re  (which Lee c a l le d  the  "non-scope" reading101), two 

boys a re  e a t ing  one cake to g e th e r ,  and a t h i r d  boy is e a t in g  a d i f f e r e n t

cake. The ch i ld ren  were given the sentence in (113).

(113) Heige xiaopengyou dou zai  chi yige dangao. 
every-CL ch i ld  a l l  a t  e a t  one-CL cake 
"Every c h i ld  is e a t ing  a cake"

In the a c t -o u t  t a s k ,  the  ch i ld ren  were given props ( e i t h e r  four  f ig u re s

or four candies)  and four boxes, e i t h e r  stacked ins ide  of each o ther

(which Lee claimed favored a narrow scope response) or  spread out so

'“Note t h a t  t h i s  could a lso  be considered a wide scope reading (s ince  
fo r  each boy, the re  Is a cake th a t  he i s  e a t in g ) .  S t r i c t l y  speaking, we 
c a n ' t  t e l l  from the acceptance of t h i s  type of i n t e r p r e t a t i o n  whether the  
sub jec t  has computed the  narrow scope reading or  the  wide scope reading.

,0‘Lee notes t h a t  t h i s  non-scope reading is an incomplete group reading 
in which each member of the  s e t  o f  boys is in the  p red ic a te  r e l a t i o n  to  a t  
l e a s t  one member of the  s e t  of cakes. Again, t h i s  could be c l a s s i f i e d  as 
a wide scope read ing ,  s ince  for  each boy, th e re  is a cake t h a t  he is  
e a t in g .
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t h a t  each separa te  box was c l e a r l y  v i s i b l e  (which Lee claimed favored a 

wide scope response) ,  and were asked to perform a c t io n s  according to  a 

t e s t  sentence such as (114).

(114) Meike tang dou fang zai  yige hezi l i .  
every-CL candy a l l  put a t  one-CL box in 
"Put every candy in a box"

In the  p i c tu r e  i d e n t i f i c a t i o n  t a s k ,  adu l t  c o n t ro l s  demonstrated a 

c o n s i s te n t  wide scope b ias  ( i . e .  they p re fe r red  the d i s t r i b u t i v e  

i n t e r p r e t a t i o n ) .  80% of a d u l t s  chose the  f i r s t  p i c tu re  type ( e . g . ,  each 

boy ea t in g  a d i f f e r e n t  cake) fo r  both of the two sentences t e s t e d ;  20% 

of a d u l t s  chose the  f i r s t  p i c tu re  type once and the second p i c tu r e  type 

( e . g . ,  a l l  th ree  boys e a t in g  the  same cake) once. However, the  

c h i l d r e n ' s  i n t e r p r e t a t i o n s  were more var ied .  There was a high degree of 

f l u c tu a t io n  between the  wide and narrow scope readings among the  3, 4, 6 

and 8 -y ea r -o ld s .  In these  age groups, between 38% and 47% of the  

sub jec ts  chose a wide scope reading ( the  d i s t r i b u t i v e  i n t e r p r e t a t i o n )  

fo r  one t e s t  sentence and a narrow scope reading ( th e  c o l l e c t i v e  

i n t e r p r e t a t i o n )  f o r  the  o the r  t e s t  sentence. Lee noted t h a t  the  number 

of c o n s i s t e n t  narrow scope ( c o l l e c t i v e )  responses increased among 3- and

4 -y ea r -o ld s ,  followed by a d ec l ine  a f t e r  age 5. In a d d i t io n ,  a narrow 

scope ( c o l l e c t iv e )  b ia s  was seen in a l l  but  the  youngest age group, with 

the  r a t i o  of narrow scope readings to wide scope readings gradua l ly  

decreas ing  with age. f i n a l l y ,  the  number of non-scope responses was 

always small ,  and disappeared completely a f t e r  age 4.

These r e s u l t s  c o n t r a s t  with the  r e s u l t s  of  Miyamoto (1992), 

d iscussed in sec t ion  2 .2 .2 .1  above. Miyamoto found th a t  with sentences 

such a s ,  "They a re  car ry ing  two/four cans" (with a p ic tu re  which showed
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two people ,  each ca r ry ing  two cans) ,  (English-speaking) ch i ld ren  between 

the  ages of 3 and 5 p re fe r red  a d i s t r i b u t i v e  i n t e r p r e t a t i o n  ( i . e . ,  an 

i n t e r p r e t a t i o n  in which the  d i s t r i b u t i v e  o pe ra to r  took scope over the 

numeral two).

The p a t te rn s  which Lee found were s t ronger  fo r  the  ac t -o u t  task 

than fo r  the  p ic tu re  i d e n t i f i c a t i o n  t a s k .  In the  a c t -o u t  ta sk ,  

placement of each ob jec t  in a d i f f e r e n t  box was considered a wide scope 

reading,  while grouping a l l  of the  o b jec ts  in one box was considered a 

narrow scope reading.  When the boxes were stacked inside  of each o ther  

( the  narrow scope arrangement),  a narrow scope b ias  was observed among 

the 3, 4 and 5 -yea r -o ld s ,  while the  responses of the  6, 7 and 8-year-  

olds  (and the ad u l t s )  showed a strong wide scope b ia s  ( i . e . ,  they f i r s t  

unpacked the boxes).  Again, the re  were few non-scope read ings ,  and 

these  became completely absent a f t e r  age 5.'°' When the  boxes were 

arranged sepa ra te ly  ( the  wide scope arrangement) , the  r e s u l t s  were 

s im i l a r .  There was a narrow scope b ia s  among the  3, 4 and 5 -y ea r -o ld s ,  

and a s h i f t  toward a wide scope b ias  among the  6, 7, and 8 -yea r -o lds  

(and the  a d u l t s ) .  Also, the  non-scope readings disappeared a f t e r  age 3.

Lee argues t h a t  h is  r e s u l t s  support  h is  hypothesis  t h a t  QR is 

a v a i la b le  to  the ch i ld ren  very e a r ly ,  so t h a t  LF r e p re se n ta t io n s  

a ss ign ing  both wide and narrow scopes to the  sub jec t  q u a n t i f i e r  can be 

derived.  I t  appears t h a t  young Chinese ch i ld ren  (3 to  5 years)  tend to  

give a narrow scope ( c o l l e c t i v e )  i n t e r p r e t a t i o n  to  a un iversa l  

q u a n t i f i e r ,  and then switch to  a wide scope ( d i s t r i b u t i v e )  b ias  a f t e r

'"Lee notes th a t  the  f iv e  sub jec ts  who gave non-scope responses were 
those who f a i l e d  to  understand the  q u a n t i f i e r s  a e l ("every")  and dou
( " a l l " ) .
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age 5. Lee po in ts  out t h a t  h is  data  are  a l so  c o n s i s te n t  with the 

p o s s i b i l i t y  t h a t  ch i ld ren  who show a narrow scope i n t e r p r e t a t i o n  are  

a c tu a l ly  i n t e r p r e t i n g  the  i n d e f in i t e  s in g u la r  noun phrases such as yige  

dagao ("a cake") r e f e r e n t i a l l y ,  s e l e c t in g  the value fo r  the  v a r ia b le  

bound by the  e x i s t e n t i a l  q u a n t i f i e r  independently of the  value chosen 

fo r  the  v a r ia b le  bound by the un iversa l  q u a n t i f i e r .  At a l a t e r  s tage  

the  c h i ld  would learn  t h a t  a numeral phrase l ik e  yige  dagao can be 

in te rp re te d  n o n - r e f e r e n t i a l l y .

Lee (1991) inves t iga ted  the  scope in t e r p r e t a t i o n  p r in c ip le s  

assumed by ch i ld ren  with sentences conta in ing  QNPs t h a t  do not show any 

c-command r e l a t i o n s h i p . ' "  Two sentence types were included. In the  

f i r s t  sentence type,  QNP, was in a preverbal  lo ca t ive  phrase,  while QNP, 

was a postverbal  o b je c t ,  as in (115).

(115) a. X zai  y ige  dengzi shang fang me1gen shengzi.
a t  one-CL s too l  on put  every-CL s t r i n g

"X puts  every s t r i n g  on a s too l"

b. X zai  aeige  dengzi shang dou fang yigen shengzi.
a t  every-CL s too l  on a l l  put one-CL s t r i n g

"X puts  a s t r i n g  on every s too l"

In t h i s  sentence type,  QNP, unambiguously takes scope over QNP,.

In the  second sentence type, QNP, was a d i r e c t  ob jec t  and QNP, was 

the  postverbal  ob jec t  of a lo ca t iv e  phrase, as in (116).

’"Since the  sub jec t  QNPs in the  Lee (1986) study both precede and c- 
conmand the o b jec t  QNPs, i t  i s  unclear  whether the  ch i ld ren  who 
in te rp re te d  the f i r s t  QNP as having wide scope were basing t h e i r  
i n t e r p r e t a t i o n s  on l in e a r  precedence or  c-command.
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(116) a .  X fang ylgen shengzi zai Beige dengzishang.

put one-CL s t r i n g  a t  every-CL s tool-on  
"X puts  a s t r i n g  on every s too l"

b. X fang aelgen shengzi zai yige dengzishang.
put every-CL s t r i n g  a t  one-CL s too l-on  

"X puts every s t r i n g  on a s tool"

Neither  QNP c-commands the  o th e r ,  so c-command is not r e le v an t  in these

cases;  however, a l i n e a r i t y  p r in c ip le  would p red ic t  one reading fo r  each

of these  sentences .  Lee 's  r e s u l t s ,  however, suggest t h a t  these

sentences a re  ambiguous.

Lee t e s t e d  118 Mandarin-speaking ch i ld ren  between the ages of 3

and 8 y e a r s . ’” For each sentence type and q u a n t i f i e r  o rder ,  th ree

c a teg o r ie s  of responses were d i s t in g u ish ed .  For the  f i r s t  type of

response, sub jec ts  c o n s i s t e n t ly  assigned wide scope to  QNP, on the two

t e s t  sentences .  For the  second type of response, su b jec ts  c o n s i s t e n t ly

took QNP, as the  wide scope q u a n t i f i e r  on the  both t e s t  sentences .  For

the  t h i r d  type of response, sub jec ts  In te rp re ted  QNP, as having wide

scope on one t e s t  sentence and in te rp re ted  QNP, as having wide scope on

the o th e r  t e s t  s e n te n c e .1”

Responses to  the f i r s t  sentence type with the  ylge-aelgen

’"There were s ix teen  3 -yea r -o ld s ,  twenty-one 4 -y ea r -o ld s ,  twenty-one
5 -y ea r -o ld s ,  nineteen 6 -y ea r -o ld s ,  twenty 7 -y ea r -o ld s ,  and twenty 8-year-  
o lds .  In a d d i t io n ,  the re  was a group (of  unspec i f ied  s ize )  of adu l ts  
t e s t e d  as c o n t r o l s .  Children were t e s t e d  ind iv id u a l ly ;  a d u l t s  were t e s te d  
in groups of f iv e  or  s ix .

Only a c t -o u t  ta sks  were used, s ince Lee (1986) had found th a t  
ch i ld ren  were much more c o n s i s t e n t  in a c t -o u t  ta sk s  than in p ic tu re  
i d e n t i f i c a t i o n  tasks  when responding to sentences conta in ing  more than one 
QNP.

’“All responses t h a t  could not be c l a s s i f i e d  as corresponding to  the 
wide scope of one of the  QNPs were excluded from a n a ly s i s .  As a r e s u l t ,  
percentages in the  following t a b l e s  w i l l  not always t o t a l  100%.
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( e x i s t e n t i a l - u n i v e r s a l ) 11** q u a n t i f i e r  order  a re  shown in (117).

(117) Percentages of Subjects  Se lec t ing  Each Type of
Response to  Sentence Type 1, yige-meigen [(115a)]

QNP,-wide scope QNP,-wide scope mixed
age group

3 y r s . 6% 38% ( 5 % r T
4 y rs . 14% 38% (8%)
5 y r s . (33%) (29%) (12%)
6 y rs . (48%) (25%) (15%)
7 y rs . 75% (15%) (10%)
8 y rs . (70%) 10% (1£>-adu l t 70% 5%

Here a wide scope i n t e r p r e t a t i o n  of QNP, is a c o l l e c t iv e  i n t e r p r e t a t i o n ,  

e . g . ,  in (115a) , a l l  the  s t r i n g s  are  placed on a s in g le  s to o l .  For 

a d u l t s ,  t h i s  was the  p re fe r red  i n t e r p r e t a t i o n ,  in accordance with 

l i n e a r i t y .  A f ter  age 4, ch i ld ren  a l so  p re fe r red  t h i s  i n t e r p r e t a t i o n ,  

although younger ch i ld ren  p re fe r red  the  i n t e r p r e t a t i o n  in which QNP, 

took wide scope ( the  d i s t r i b u t i v e  i n t e r p r e t a t i o n ) .

Lee a t t r i b u t e s  young c h i l d r e n ' s  v io la t io n s  of l i n e a r i t y  to  a task 

b ia s ,  in which " the  ch i ld ren  a re  tak ing  the  two s e t s  of ob jec ts  

se p a ra te ly ,  t h a t  i s ,  they are  giving scope-independent read ings ,  and 

th e re  is something compelling about matching o b jec ts  in one-one

“*Lee named h is  experimental cond i t ions  without the English 
t r a n s l a t i o n s  in mind; he r e f e r s  to  the  o rder  in which the  e x i s t e n t i a l  
q u a n t i f i e r  precedes the un iversa l  q u a n t i f i e r  as the  EA o rde r ,  and the 
o rder  in which the un iversa l  q u a n t i f i e r  precedes the e x i s t e n t i a l  
q u a n t i f i e r  as the  AE order .  This is  ex ac t ly  the  opposi te  of Takahashi 
(1991) 's  use of EA and AE; fo r  her ,  EA r e f e r s  to  sentences with every  
preceding a (un iversa l  preceding e x i s t e n t i a l ) ,  and AE r e f e r s  to  a 
preceding every ( e x i s t e n t i a l  preceding u n iv e r s a l ) .

10'For t h i s  and the following th ree  t a b l e s ,  percentages shown in 
parentheses  are  es t im ated  from graphs given in Lee (1991).

‘“The remaining 20% of ad u l t  sub jec ts  gave a t  l e a s t  one "non-scope" 
i n t e r p r e t a t i o n .  Lee suggests t h a t  t h i s  may be r e l a t e d  to  the  f a c t  t h a t  
the  sentence v io la t e d  lex ica l  r e s t r i c t i o n s  on the un iversa l  q u a n t i f i e r  
mei.
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correspondences" (Lee, 1991, p . 193, f n . l l ) .

Responses to the  f i r s t  sentence type with the  melge-ylgen

( u n i v e r s a l - e x i s t e n t i a l )  q u a n t i f i e r  order  a re  shown in (118).

(118) Percentages of Subjects  Se lec t ing  Each Type of
Response to Sentence Type 1, meige-yigen [(115b)]

QNP,-wide scope QNP,-wide scope mixed
age group

3 y r s .  63% 0 (8%)
4 y r s .  67% 0 (19%)
5 y r s .  81% 5% (10%)
6 y r s .  95% 5% 0
7 y r s .  (95%) 0 (5%)
8 y r s .  100% 0 0
a du l t  100% 0 0

Here a wide scope i n t e r p r e t a t i o n  of QNP, is a d i s t r i b u t i v e  

i n t e r p r e t a t i o n ,  e . g . ,  in (115b), the s t r i n g s  a re  each placed on a 

d i f f e r e n t  s to o l .  All ad u l t  sub jec ts  c o n s i s t e n t l y  assigned wide scope to  

the  un iversa l  q u a n t i f i e r ,  in accordance with l i n e a r i t y ,  and c h i l d r e n ' s  

responses were very s im i la r  to those  of a d u l t s .  Lee a t t r i b u t e s  

c h i l d r e n ' s  good performance here to the  task  b i a s ,  suggesting t h a t  "when 

a v io la t io n  of the  l i n e a r i t y  p r in c ip le  was not favored by the task  b ia s ,  

v i r t u a l l y  no c o n s i s t e n t  v io la t io n s  of l i n e a r i t y  could be observed" (Lee, 

1991, p . 197).

Responses to the  second sentence type with the  ylgen-meige 

( e x i s t e n t i a l - u n i v e r s a l )  q u a n t i f i e r  order  a re  shown in (119).
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(119) Percentages of Subjects Se lec t ing  Each Type of

Response to  Sentence Type 2, ylgen-Beige [(116a)]

QNP^wide scope QNP,-wide scope mixed
age group

3 y rs .  13% 31% (5%)
4 y rs .  14% 62% (5%)
6 y rs .  38% (54%) (5%)
6 y rs .  (52%) (25%) (10%)
7 y rs .  85% 5% (10%)
8 y rs .  65% 20% (15%)
ad u l t  55% 25% 15%

These r e s u l t s  p a r a l l e l  those  fo r  the y lge-ae igen  ( e x i s t e n t i a l - u n i v e r s a l )  

order of the f i r s t  sentence type,  although fo r  a d u l t s  r e s u l t s  a re  less  

c l e a r  fo r  t h i s  sentence type.  Lee suggests t h a t  a d u l t s  found these  

sentences scope-ambiguous. He a lso  argues t h a t  these  r e s u l t s  again show 

the e f f e c t s  of in te r fe re n ce  of the  "task bias"  (or  spreading) among the  

younger c h i ld re n ,  and th a t  a f t e r  age 7, when the wide scope 

in t e r p r e t a t i o n  of QNP, drops o f f ,  l i n e a r i t y  is counterbalanced by some 

o the r  scope p r in c ip le .

Responses to  the  second sentence type with the  ae lge-y lgen  

( u n i v e r s a l - e x i s t e n t i a l )  q u a n t i f i e r  order a re  shown in (120).

(120) Percentages of Subjects Se lec t ing  Each Type of
Response to  Sentence Type 2, metgen-yige [(116b)]

QNP,-wide scope QNPr-wide scope mixed
age group

3 y r s .  44% 30% (22%)
4 y r s .  (76%) (10%) (15%)
5 y r s .  76% 5% (10%)
6 y r s .  76% 5% (5%)
7 y r s .  (69%) 0 25%
8 y r s .  60% 0 25%
adul t  30% 25% 40%

Here again r e s u l t s  a re  unc lear ;  according to  Lee, t h i s  r e f l e c t s  the  

ambiguity of these  sentences .

From h is  r e s u l t s ,  Lee argues t h a t  l in e a r  order  i s  a st rong scope



163
i n t e r p r e t a t i o n  p r in c ip le  fo r  Chinese, which is  f i rmly acquired a t  around 

age 7. There are  s i m i l a r i t i e s  between the e x i s t e n t i a l - u n i v e r s a l  

sentences across  sentence types ,  and the re  a re  d i f f e r e n t i a l  responses to  

sentences with e x i s t e n t i a l - u n i v e r s a l  and u n i v e r s a l - e x i s t e n t i a l  o rders .

2 .3 .3 .2  Chien & Wexler (1989)

Chien & Wexler (1989), using an a c t -o u t  ta sk ,  a lso  inves t iga ted  

Chinese-speaking c h i l d r e n ' s  and a d u l t s '  i n t e r p r e t a t i o n s  of sentences 

involving two quant i f i c a t i o n a l  NPs. Each sub jec t  was f i r s t  presented 

with an a r ray  of th ree  equal ly  s ized squares and a card with an a r ray  of 

th ree  d i f f e r e n t  f ig u re s  or numbers, or a se t  of th ree  markers of 

d i f f e r e n t  c o lo r s .  The sub jec t  was then presented with a t e s t  sentence 

( e . g . ,  "Draw every f ig u re  in one box") and asked to perform the ac t io n .

Chien and Wexler t e s t e d  192 ch i ld ren  between the ages of 3 and 10, 

and for ty-two a d u l t s .  The ch i ld ren  were divided into  seven age groups 

with a t  l e a s t  twenty-f ive  ch i ld ren  in each group except the  f i r s t  two 

groups. Al together  th e re  were e ig h t  types of q u a n t i f i c a t i o n a l  

c o n s t ru c t io n s .  Four of these  are  s im i la r  to  the  sentence types s tudied 

by Lee (1991).

The f i r s t  type of sentence,  s im i la r  to  Lee 's  (115a),  is shown in

( 121 ) .

(121) Zai yige gezi l i  hua meige tux in .
a t  one-CL box inside  draw every-CL f igu re  
"In one box, draw every f igure"

When a d u l t s  were given the sentence in (121), with very few exceptions

they assigned the  wide scope reading to  the  e x i s t e n t i a l  "one box", and

drew a l l  th ree  f ig u re s  in a c e r t a i n  box. Children exh ib i ted  a response
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p a t t e rn  s im i la r  to  t h a t  of a d u l t s ,  except fo r  the  two youngest age 

groups.

The second sentence type,  s im i la r  to  Lee 's  (115b), is shown in

( 1 2 2 ) .

(122) Zai meige gezi l i  dou hua yige tux in .
a t  every-CL box inside  a l l  draw one-CL f ig u re  
"In every box, draw one f igure"

When a d u l t s  were given the sentence in (122), about 50% of the  time they

assigned the wide scope reading to  the un iversa l  "every box" and drew

d i f f e r e n t  f ig u re s  in d i f f e r e n t  boxes. About 41% of the time, they

assigned wide scope to the e x i s t e n t i a l  "one f i g u r e " ,  and drew the same

f ig u re  in a l l  th ree  boxes. When ch i ld ren  were given t h i s  sentence, they

assigned the wide scope reading to  the  un iversa l  "every box" more

f requ en t ly  than to  the e x i s t e n t i a l  "one f i g u r e " ,  except fo r  G7. These

ch i ld ren  ( the  o ld es t  ones, age 9 to  10) assigned wide scope to the

un iv e rsa l  and to the  e x i s t e n t i a l  almost equa l ly  o f te n .  So, once again ,

the response p a t t e r n  exh ib i ted  by ch i ld ren  followed a s im i la r  t rend  to

th a t  observed in a d u l t s .

The t h i r d  sentence type, s im i l a r  to Lee 's  (116a), is shown in

(123).

(123) Hua yige tux in  zai meige gezi l i .
draw one-CL f ig u re  a t  every-CL box inside 
"Draw one f ig u re  in every box"

When a d u l t s  were given the sentence in (123), about 77% of the  time they

assigned wide scope to  the e x i s t e n t i a l  "one f ig u re " ,  and drew the same

f ig u re  in d i f f e r e n t  boxes. About 19% of the  time they assigned wide

scope to  the  un iversa l  "every box", and drew d i f f e r e n t  f ig u re s  in

d i f f e r e n t  boxes. When ch i ld ren  were asked to "draw one f i g u r e  in every
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box", the  wide scope reading was more f r eq uen t ly  assigned to  the

e x i s t e n t i a l  "one f igure"  than to  the  un iversa l  "every box", except fo r

G1 (age 3 to  4) and G2 (age 4 to  5). Children o ld e r  than 5 followed the

same p a t te rn  as a d u l t s .  The youngest ch i ld ren  seemed to  ass ign  both

types of responses equa l ly  o f ten .  However, Chien and Wexler argue th a t

perhaps the  youngest c h i l d r e n ' s  responses should be d isregarded;

I t  should be pointed out t h a t ,  in the presen t  s tudy, a 
high por t ion  of our young ch i ld ren  tended to  give only 
one p a r t i c u l a r  response to a l l  the  t e s t  quest ions  they 
had received .  Therefore, the  se t  of data  obtained 
from ch i ld ren  younger than 5 should be in te rp re ted  
with cau t ion  (Chien & Wexler, 1989, p . 77).

The fou r th  sentence type, s im i la r  to  Lee 's  (116b), is shown in

(124).

(124) Hua meige tuxin  zai  yige gezi l i .
draw every-CL f ig u re  a t  one-CL box Inside 
"Draw every f ig u re  in one box"

When a d u l t s  were given the  sentence in (124), almost a l l  of them only

assigned the  wide scope reading to the  e x i s t e n t i a l  "one box", and drew

a l l  th ree  f ig u re s  in a c e r t a i n  box. C h i ld ren 's  response p a t t e r n  to  t h i s

sentence seemed to  be d i f f e r e n t  from th a t  of a d u l t s .  Even r e l a t i v e l y

old c h i ld re n ,  age 7 to 9, gave almost as many responses with the  th ree

boxes involved.

For these  sentence types ,  then,  the  responses given by ch i ld ren  

o lder  than 5 showed a p a r a l l e l  between c h i l d r e n ' s  scope i n t e r p r e t a t i o n  

and a d u l t s '  scope In t e r p r e t a t i o n .

Chien and Wexler a l so  examined responses to sentences with two 

e x i s t e n t i a l l y  q u a n t i f ie d  NPs and sentences with two u n iv e r s a l ly  

q u a n t i f ie d  NPs. (125) and (126) a re  the sentences with two 

e x i s t e n t i a l l y  q u a n t i f ie d  NPs.
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(125) Hua y ige  tux in  zai  y ige  gezi  l i .

draw one-CL f ig u re  a t  one-CL box ins ide  
"Draw one f ig u re  in one box"

(126) Zai yige gezi l i  hua yige tux in .
a t  one-CL box inside  draw one-CL f ig u re
"In one box, draw one f igu re"

For sentences such as (125), about 96% of the  time a d u l t s  drew a c e r t a in

f igu re  in a c e r t a i n  box and l e f t  two f ig u res  unused and two boxes empty.

For sentences such as (126),  about 76% of the  time a d u l t s  drew a c e r t a in

f igu re  in a c e r t a i n  box with two f ig u re s  unused and two boxes empty, and

about 18% of the  time they drew d i f f e r e n t  f ig u re s  in d i f f e r e n t  boxes.

Chien and Wexler descr ibed t h i s  l a s t  i n t e r p r e t a t i o n  as a generic  reading

with an i n t e r p r e t a t i o n  l ike  " fo r  every x, i f  x=box, in x, draw one y,

y=a f i g u r e . "

When c h i ld  sub jec ts  were asked to  draw one f i g u r e  in one box, in 

most cases ,  they drew a c e r t a i n  f ig u re  in a c e r t a i n  box and l e f t  two 

f igu res  unused and two boxes empty (as  a d u l t s  did most of the t ime).

For sentences such as (126), ch i ld ren  showed the  same response p a t t e r n ,  

drawing a c e r t a i n  f ig u re  in a c e r t a in  box and leaving two f ig u re s  unused 

and two boxes empty. Chien and Wexler a l so  found th a t  in some cases 

ch i ld ren  a lso  assigned the gener ic  reading to sentences with two 

e x i s t e n t i a l l y  q u a n t i f ie d  NPs. However, they did  t h i s  with both sentence

(125) and sentence (126), while a d u l t s  had only done t h i s  with sentence

(126).

The most i n t e r e s t i n g  r e s u l t s  which Chien and Wexler found have to  

do with the  i n t e r p r e t a t i o n  of sentences with two u n iv e r s a l s .  I t  was 

assumed th a t  the only c o r re c t  i n t e r p r e t a t i o n  fo r  the  sentences with two 

un iversa ls  i s  to  draw a l l  th ree  f ig u re s  in each of  the  th ree  boxes.
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These sentences are  given in (127) and (128).

(127) Hua meige tuxin  zai meige gezi l i .
draw every-CL f ig u re  a t  every-CL box ins ide  
"Draw every f ig u re  in every box"

(128) Zai meige gezi l i  dou hua meige tux in .
a t  every-CL box inside  draw every-CL f ig u re  
"In every box, draw every f igure"

Adults gave the expected i n t e r p r e t a t i o n  fo r  (127) about 94% of the  time,

and gave the  expected i n t e r p r e t a t i o n  f o r  (128) about 93% of the time.

However, ch i ld ren  gave very few responses corresponding to  the  expected

adu l t  i n t e r p r e t a t i o n .  In many cases ,  ch i ld ren  drew a f ig u re  in a box

and another  f ig u re  in another box u n t i l  the re  were no f ig u re s  l e f t  and

no boxes unused. In o ther  words, ch i ld ren  requ ired  a one-to-one mapping

between the  sub jec ts  and o b jec ts .

Chien and Wexler o ffe red  two explanat ions  fo r  t h i s  s e t  of r e s u l t s .  

One explanat ion  involved c h i l d r e n ' s  use of a response s e t ,  so t h a t  they 

did not want to  use any f ig u re  more than one t ime. However, Chien and 

Wexler suggest th a t  t h i s  explanat ion  is u n l ik e ly ,  e s p e c i a l l y  given the 

o lder  age a t  which ch i ld ren  s t i l l  produced t h i s  r e s u l t .  An a l t e r n a t i v e  

explanat ion  was th a t  the  ch i ld ren  knew the concept of "every N" and 

t r i e d  to  e s t a b l i s h  a r e l a t i o n  between the  members of the two s e t s  of 

elements mentioned, but did not make one u n iv e r s a l ly  q u a n t i f ie d  NP en te r  

the scope of the o ther  u n iv e r s a l ly  q u a n t i f ie d  NP. Ins tead ,  they 

assigned "sum of p lu ra l "  readings;  f o r  example, a sum of p lu ra l  reading 

for  (128),  according to  Chien and Wexler, would be "draw th ree  f igu res  

in th ree  boxes such t h a t  each of the f ig u re s  1s drawn and each of the  

boxes is drawn in".
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Chien and Wexler suggest  th a t

i f  t h i s  response p a t t e rn  is upheld, and is seen 
to be a r e s u l t  of c h i l d r e n ' s  sy n ta c t ic  knowledge 
(and not an a r t i f a c t )  then i t  seems th a t  i t  is 
an important empirical  discovery which c a l l s  out
for  t h e o r e t i c a l  exp lanat ion .  I t  might be
c e n t r a l  to a d iscuss ion  of the  a c q u i s i t io n  of 
opera to rs  in ch i ld  language (Chien & Wexler,
1989, p . 78).

2 .3 .4  More on Q uantifier Spreading

While P h i l ip  and o thers  have argued th a t  q u a n t i f i e r  spreading is a 

sy n ta c t i c  phenomenon, Crain, Thornton, Boster ,  Conway, L i l lo -M ar t in  & 

Woodams (1994) argue th a t  q u a n t i f i e r  spreading, which they r e f e r  to as 

the  symmetrical i n t e r p r e t a t i o n ,  is  an experimental a r t i f a c t .  1 w i l l  

d iscuss  the  ob jec t ions  of Crain e t .  a l  (1994) in sec t ion  2 .3 .4 .1 ,  and 

then turn  to  P h i l ip  & Coopmans (1995a), a study of q u a n t i f i e r  spreading

in Dutch which includes a response to  Crain e t  a l .  (1994), in sec t ion

2 . 3 .4 . 2 .

2 .3 .4 .1  Crain, Thornton, Boster, Conway, L illo-M artin ft Woodams (1994)

To support t h e i r  view, Crain, Thornton, Boster ,  Conway, L i l lo -  

Martin & Woodams (1994) descr ibe  a s e r i e s  of seven experimental  s tu d ies  

r e l a t i n g  to  c h i l d r e n ' s  i n t e r p r e t a t i o n  of un iversa l  q u a n t i f i e r s .  Not a l l  

of these  experiments a re  re le v an t  fo r  determining the  v a l i d i t y  of the  

symmetrical i n t e r p r e t a t i o n ;  in s tead ,  some are  meant to  demonstrate 

c h i l d r e n ' s  general  competence with q u a n t i f i e r  i n t e r p r e t a t i o n .  I w i l l
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discuss  the  f i r s t  four experiments h e r e . 1”

Crain e t  a l . ' s  general  argument aga in s t  the  symmetrical account 

has to  do with some of the f ind ings  of Takahashi (1991). Recall t h a t  

Takahashi had found th a t  ch i ld ren  in te rp re ted  every /a  sentences in an 

ad u l t  way before  a /every  sentences .  Given a p i c tu r e  of th ree  men, each 

feeding a d i f f e r e n t  donkey, and two men, each feeding a d i f f e r e n t  

d inosaur ,  c h i l d r e n ' s  responses to the  quest ions  in (129) and (130) 

d i f f e r e d .

(129) Is every farmer feeding a donkey?

(130) Is a farmer feeding every donkey?

According to Crain e t  a l . ,  " the symmetrical account cannot in p r in c ip le  

accommodate the  f ind ing  th a t  ch i ld ren  respond d i f f e r e n t l y  to  sentences 

l ik e  [ (129)]  and [(130)]  in the  same contexts"  (Crain e t  a l . ,  1994, 

p . 4 ) ,  and " I f  th e re  i s  a s in g le  context  in which these  sentences do not 

evoke s im i la r  responses from these  c h i ld re n ,  then t h i s  s u f f i c e s  to  

undermine the [symmetrical] account" (Crain e t  a l . ,  1994, p . 17).

I t ' s  not c l e a r  why t h i s  should be so. P h i l i p  does not claim th a t  

the  symmetrical response is  the  only i n t e r p r e t a t i o n  a v a i la b le  to  

c h i ld re n .  On h is  view, both o b jec t  q u a n t i f i c a t io n  and event 

q u a n t i f i c a t i o n  a re  a v a i la b le  to c h i ld re n .  I f  t h a t ' s  th e  case ,  then we 

should expect t h a t  o ther  f a c to r s  w i l l  determine when ch i ld ren  w i l l  have 

a symmetrical i n t e r p r e t a t i o n  and when they w i l l  have an a d u l t - l i k e

""Experiment 5 t e s t e d  fo r  the  symmetrical i n t e r p r e t a t i o n  in American 
Sign Language (ASL). Experiment 6 t e s t e d  fo r  a pa ired  l i s t  reading of 
q u a n t i f ie d  NPs with sentences l ike  "What did every pig buy?" and "What 
d i d n ' t  every pig buy?". F in a l ly ,  Experiment 7 t e s t e d  r e l a t i v e  c lause  and 
cond i t iona l  donkey sentences such as "Every man who has a snowplow uses i t  
to  push snow" and " I f  a man has a snowplow, then he uses I t  to  push snow."
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i n t e r p r e t a t i o n .  One f a c to r  th a t  could inf luence  t h i s  would be the 

every /a  and a /every  order ing .  There is evidence t h a t  ad u l t  scope 

i n t e r p r e t a t i o n s  are  influenced by q u a n t i f i e r  order  (see Kurtzman & 

MacDonald, 1993), so we could expect t h a t  ch i ld ren  preference  fo r  one 

i n t e r p r e t a t i o n  or another  would a lso  be a f f e c te d  by t h i s  f a c t o r . " 0

Crain e t  a l .  argue t h a t  the symmetrical i n t e r p r e t a t i o n  is in f a c t  

an experimental a r t i f a c t ,  a r e s u l t  of a task  which does not s a t i s f y  the  

pragmatic condit ion  of "p laus ib le  d e n ia l " .  Crain (1991) defined 

p lau s ib le  den ia l  as a f e a tu re  of an experiment t h a t  "provides a reason 

for  ch i ld ren  to say 'n o '"  (Crain, 1991, p .607).  This makes sense, since 

of course we want to be sure t h a t  ch i ld ren  a re  not j u s t  responding "yes" 

to every th ing ,  or  responding "yes" whenever they d o n ' t  know th a t  answer.

However, t h a t  d e f i n i t i o n  cannot apply to  s tud ies  of the 

symmetrical i n t e r p r e t a t i o n ,  s ince the  adu l t  response in such s i t u a t io n s  

i s  "yes", while the  nonadu l t - l ike  c h i l d r e n ' s  response i s  "no" (and is  

accompanied by a p a r t i c u l a r  kind of exp lanat ion  fo r  t h a t  r e j e c t i o n ) .  In 

order to  apply p la u s ib le  den ia l  to t h i s  s i t u a t i o n ,  Crain e t  a l .  have to 

modify t h e i r  d e f i n i t i o n .  Arguing a g a in s t  the  q u a n t i f i e r  spreading 

s tu d ie s  of P h i l i p ,  Crain e t  a l .  complain t h a t  " there  was nothing in the  

context  corresponding to  the negative  answer on the  adu l t  

i n te r p r e t a t i o n "  (Crain e t  a l . ,  1994, p . 4). This is a r a th e r  rad ic a l

’"Vurtzman & MacDonald found th a t  fo r  a c t iv e  sentences ,  there  is a 
general p reference  fo r  the  i n t e r p r e t a t i o n  in which the lef tward qu an t i f ie d  
phrase has wide scope. There is a lso  a s t ronge r  p reference  fo r  a wide 
scope i n t e r p r e t a t i o n  of the  i n d e f i n i t e  in the  a/every o rd e r .  They suggest 
t h a t  t h i s  i s  due to  a s ing le  refe rence  p r i n c i p le :  "when an a -phrase  in the 
surface  sub jec t  or  top ic  of a sentence is received  i t  is immediately 
in te rp re te d  as r e f e r r i n g  to  j u s t  a s ing le  e n t i t y "  (Kurtzman & MacDonald, 
1993, p . 257). For r e l a t e d  d iscu ss io n ,  see Fodor (1982).
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requirement;  i f  i t  were s t r i c t l y  adhered to ,  a lo t  of  previous research  

would have to be considered inva l id .  In a d d i t io n ,  i t  n e c e s s i t a t e s  

complicated s t o r i e s  (which req u i re  the cons idera t ion  of poss ib le  events  

t h a t  do not in the  end occur) ,  and e l im ina tes  the  p o s s i b i l i t y  of using 

p ic tu re  judgment ta s k s .

A so lu t io n  to t h i s  problem, one a lready  adopted in P h i l i p ' s  work, 

is the  use of quest ions  probing c h i l d r e n ' s  r e j e c t i o n s .  We want to  be 

sure t h a t  ch i ld ren  (or  a d u l t s )  a re  not r e j e c t i n g  p ic tu re - sen ten c e  p a i r s  

fo r  the  wrong reasons.  A simple so lu t ion  is to  ask ,  "What r e a l l y  

happened?" or "Why not?".  I f  ch i ld ren  give c o n s i s t e n t  responses which 

ind ica te  t h a t  they a re  giving a symmetrical i n t e r p r e t a t i o n ,  t h a t  alone 

seems to  be evidence th a t  an experimental a r t i f a c t  is not so le ly  

respons ib le  fo r  the  r e j e c t i o n  of a p ic tu re - sen ten c e  p a i r .

Crain e t  a l . ' s  Experiment 1 was meant to  r e p l i c a t e  the  work of 

P h i l ip  and o thers  in order  to  id e n t i fy  ch i ld ren  who ass igned the 

symmetrical i n t e r p r e t a t i o n  and then to inv es t ig a te  these  c h i l d r e n ' s  

responses using o the r  t a s k s .  Experiment 1 was a p ic tu re  judgment task 

using m a te r ia l s  from P h i l i p ' s  previous experiment. Children were asked 

a yes/no ques t ion ;  when they gave a negative  response,  they were asked 

by a puppet to  expla in  why the  answer was "no". There were seven 

p ic tu re s  corresponding to  the  Extra Object Condition ( in  which, fo r  

example, the re  were th re e  farmers ,  each feeding a d i f f e r e n t  donkey, and 

an ex tra  donkey), and seven f i l l e r  t r i a l s .  The study included t h i r t y -  

four sub jec ts  between the  ages of 3;0 and 5;10 (mean age 4 ; 4 ) . ’"

" ‘Responses fo r  an a d d i t io n a l  th ree  su b jec ts  were discarded;  no 
explanat ion  of t h i s  i s  given.
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Crain e t  a l .  found t h a t  35% of c h i l d r e n ' s  responses were 

c o n s i s te n t  with the  symmetrical i n t e r p r e t a t i o n .  A group of fourteen  

ch i ld ren  gave the  symmetrical response 82% of the  t ime, on a t  l e a s t  four  

of the seven t r i a l s ,  answering "no" to "Is every farmer feeding a 

donkey?", and pointed to  th e  "extra  donkey" as the  reason. The o ther  

twenty ch i ld ren  gave symmetrical responses less  than 6% of  the  time.

Experiment 2 t e s t e d  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  with the 

un iversa l  q u a n t i f i e r ,  using the t r u t h  value judgment t a sk .  For example, 

in one s to ry ,  a mother and two ch i ld ren  are  about to  have a drink a f t e r  

sk i ing .  The mother takes a cup of c id e r ;  the  ch i ld ren  consider  d r ink ing  

soda, but  end up dr ink ing  c id e r .  In o ther  words, each of the  th ree  

sk ie r s  drank a cup of c id e r ;  however, the re  were e x t ra  cups of c id e r  

l e f t  over (so th a t  cups and d r inkers  were not in a one-to-one mapping). 

The t e s t  sentence was, "Every sk ie r  drank a cup of hot apple  c id e r . "

The four teen  ch i ld ren  who had given symmetrical i n t e r p r e t a t i o n s  in 

Experiment 1 were the  sub jec ts  fo r  Experiment 2 . ,lf O vera l l ,  ch i ld ren  

accepted the  t e s t  sentences in Experiment 2 88% of the  time. Twelve of 

the four teen  ch i ld ren  sa id  "yes" on a l l  four  t r i a l s ,  so only two 

ch i ld ren  were respons ib le  fo r  a l l  of the r e j e c t i o n s .  However, these  two 

ch i ld ren  did not respond with symmetrical responses when asked "What 

r e a l l y  happened?"; in s tead ,  they seemed to  p r o h ib i t  the  use of every to  

r e f e r  to  s e t s  with th ree  or fewer members.111

"'Crain e t  a l .  do not spec i fy  the time span between Experiment 1 and 
Experiment 2.

M1In response to  the sentence,  "Every s k i e r  drank a cup of hot c id e r " ,  
these  ch i ld ren  responded th a t  "Three sk ie r s  drank a cup of hot  apple 
c i d e r . "
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Experiment 3, which Included the same four teen  ch i ld ren  as In 

Experiment 2, was an e l i c i t e d  production ta sk .  Crain e t  a l .  suggested 

t h a t ,  "A c h i ld  who was r e s t r i c t e d  to  the symmetrical i n t e r p r e t a t i o n  

would be unable to  produce a sentence with a un iversa l  q u a n t i f i c a t i o n  in 

the  experimental c o n t e x t s . . .  Presumably, ch i ld ren  who ass ign  the  

symmetrical i n t e r p r e t a t i o n  would produce sentences with the un iversa l  

q u a n t i f i e r  only in contexts  in which there  is a one-to-one 

correspondence between the agents and the  o b jec ts  being described" 

(Crain, e t  a l . ,  1994, p . 35). However, t h i s  assumes th a t  fo r  those  

ch i ld ren  who allow the symmetrical i n t e r p r e t a t i o n ,  the  symmetrical 

i n t e r p r e t a t i o n  is  the  only i n t e r p r e t a t i o n  a v a i la b le .

In one s to ry  in Experiment 3, th ree  s i s t e r s  were going to  e a t  a 

snack. The o ld es t  g i r l  decides to  e a t  a cher ry ,  but the  two younger 

s i s t e r s  say they want a cookie. The two younger s i s t e r s  change t h e i r  

minds and e a t  c h e r r i e s ,  too ,  so t h a t  each of  the  th ree  cha rac te r s  e a t s  a 

cherry;  however, there  are  o ther  c h e r r ie s  l e f t  over.  The t e s t  sentence 

i s ,  "Only one g i r l  a te  a cher ry ."  Children c o r r e c t l y  r e j e c t e d  such t e s t  

sentences 98% of the  time, and twelve of the  four teen  ch i ld ren  produced 

sentences with a l l  or every on a t  l e a s t  th ree  of the four t r i a l s .  "

Crain e t  a l .  note t h a t  no c h i ld  ever commented on the l e f t - o v e r

'"Eleven of the  responses to the  cherry  s to ry  contained al l  or  every:

K: No! They a l l  a te  one. S: All the  ch i ld ren  got c h e r r i e s .
Z: All of them a te  c h e r r i e s .  G: All the  g i r l s  got c h e r r i e s .
J :  Every g i r l  a te  a cherry .  T: Everyone did.
A: All the  g i r l s  a te  c h e r r i e s .  F: All of them a te  a cherry .
H: All of the  g i r l s  got a cherry .  R: Every g i r l  d id .
C: All of them a te  a cherry .

More i n t e r e s t i n g l y ,  f iv e  of these  responses ( those  with a s ing u la r )  are  
c l e a r l y  d i s t r i b u t i v e  (K, J ,  H, C, and F).
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c h e r r i e s .

Crain e t  a l .  suggest th a t  the r e s u l t s  from Experiments 2 and 3 

show " th a t  ch i ld ren  have adu l t  knowledge of the  d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of sentences with the un iversa l  q u a n t i f i e r .  In 

ap p ro p r ia te  con tex ts ,  ch i ld ren  understand such sentences c o r r e c t l y ,  and 

they produce them" (Crain e t  a l . ,  1994, p . 38).

Experiment 4 t e s t e d  c h i l d r e n ' s  knowledge of the  e x i s t e n t i a l  wide- 

scope i n t e r p r e t a t i o n  of sentences with un iversa l  q u a n t i f i c a t io n .  Twelve 

ch i ld ren  who had been in the  f i r s t  th ree  experiments were included.

There were two types of sentences ,  l ike  those in (131) and (132).

(131) Every dwarf a te  a pizza.

(132) A Smurf jumped over every fence.

In the s to ry  fo r  (131), th r e e  dwarfs a l l  e a t  the  same cheese pizza 

( a f t e r  cons ider ing  ea t in g  hamburgers in s tead ,  and a f t e r  r e j e c t i n g  two 

pepperoni p i z z a s ) .  Children sa id  "yes" to  sentences l ik e  (131) 92% of 

the  time. As Crain e t  a l .  s t a t e ,  "This c l e a r l y  demonstrates t h a t  

ch i ld ren  who give the  symmetrical i n t e r p r e t a t i o n  in the  Extra Object 

Condition have access to  the  E x i s t e n t i a l  wide-scope in te r p r e t a t i o n "  

(Crain e t  a l . ,  1994, p . 40).  Only one c h i l d ,  K, r e j e c t e d  (131) on two 

out of two t r i a l s .

For (132), th e re  were th ree  Smurfs, a l l  t r y in g  to  jump over a 

s e r i e s  of fences .  One jumped over none of the  fences ,  one jumped over 

one of the  fences ,  and one jumped over a l l  t h r e e  of the  fences.

Children accepted sentences l ike  (132) 69% of the  t ime. Six of the  

twelve ch i ld ren  r e j e c t e d  the  t e s t  sentences on some t r i a l s .  The usual 

response (6/10 e r r o r s )  to  the  quest ion  "What r e a l l y  happened?" fo r  these
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ch i ld ren  was t h a t  two of the  Smurfs had not jumped over every fence:  

"Children who pointed out  t h a t  two Smurfs f a i l e d  to  jump a l l  of the  

fences were apparen t ly  in te r p r e t i n g  the  sentence to  r eq u i re  every Smurf 

to jump every fence" (Crain e t  a l . ,  1994, p .44 ). Crain e t  a l .  argue 

th a t  t h i s  kind of response was not in accord with the  symmetrical 

i n t e r p r e t a t i o n ,  which would have required  the  ch i ld ren  to point  out th a t  

one of the  Smurfs hadn ' t  jumped over any fences ;  ch i ld ren  gave t h i s  kind 

of response only 8% of the  time.

In sum, Crain e t  a l .  show t h a t  ch i ld ren  who show the  symmetrical 

i n t e r p r e t a t i o n  with a p i c tu r e  task do have access to  both a d i s t r i b u t i v e  

i n t e r p r e t a t i o n  and a wide-scope i n t e r p r e t a t i o n  of i n d e f i n i t e s .  However, 

t h i s  does not prove t h a t  ch i ld ren  do not a lso  have the symmetrical 

i n t e r p r e t a t i o n .  Crain e t  a l .  have f a i l e d  to  r e p l i c a t e  P h i l i p ' s  r e s u l t s ,  

using a d i f f e r e n t  t a s k ,  and t h a t  needs some explanat ion .  However, th a t  

alone does not prove t h a t  the  symmetrical i n t e r p r e t a t i o n  is an a r t i f a c t .  

Crain e t  a l .  have succeeded in knocking down a straw man-- the  idea th a t  

fo r  ch i ld ren  who show the  symmetrical i n t e r p r e t a t i o n  t h a t  is the only 

i n t e r p r e t a t i o n  a v a i l a b l e .

In a d d i t io n ,  even Crain e t  a l . ' s  r e s u l t s  show t h a t  ch i ld ren  are  

not f u l l y  a d u l t - l i k e .  In p a r t i c u l a r ,  h a l f  of the  ch i ld ren  in Experiment 

4 required  an every/every i n t e r p r e t a t i o n  fo r  th e  sentence "A Smurf 

jumped over every fence ."  This could be considered a case of a/every  

spreading.

2 .3 .4 .2  P h ilip  & Coopmans (1995)

P h i l ip  & Coopmans (1995a) d iscuss  q u a n t i f i e r  spreading ( r e f e r r e d
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to  as the  symmetrical i n t e r p r e t a t i o n )  in Dutch and respond to  the  

c r i t i c i s m s  of Crain,  Thornton, Boster ,  Conway, L i l lo -M ar t in  & Woodams 

(1994).

P h i l ip  and Coopmans t e s te d  n in e ty - th re e  monolingual Dutch 

ch i ld ren .  There were ten ch i ld ren  ages 3;9 to  4;7 (mean age 4 ;3 ) ,  

twenty- three  f iv e - y e a r - o ld s  (mean age 5 ;6 ) ,  twenty-f ive  s ix -y e a r -o ld s  

(mean age 6 ;6 ) ,  twenty-two seven-year-olds (mean age 6 ;6 ) ,  and t h i r t e e n  

e ig h t -y ea r -o ld s  (mean age 8 ;7 ) .  In a d d i t io n ,  the re  were eleven English- 

speaking s ix -y e a r -o ld s  (mean age 6 ;6 ) ,  and seventeen ad u l t  na t ive  

speakers of Dutch. For severa l  analyses ,  P h i l ip  and Coopmans discussed 

the  data  fo r  ch i ld ren  who exh ib i ted  a d u l t - l i k e  performance on a l l  t r i a l s  

of a l l  con tro l  cond i t io ns .  For t h i s  purpose, the  da ta  from the four ,  

f i v e ,  s ix ,  and seven-year-old  Dutch sub jec ts  were combined. These 

"control  passers"  cons is ted  of four English-speaking s ix -y e a r -o ld s  (mean 

age 6 ;6 ) ,  f i f ty - tw o  Dutch fo u r - to -seven -y ea r -o ld s  (mean age 6 ;6 ) ,  and 

eleven Dutch e ig h t -y e a r -o ld s  (mean age 8 ;6 ) .

The experiment was s im i la r  to those  descr ibed in sec t ion  2 .3 .2 ;  

sub jec ts  were shown a p i c tu r e  and asked a ques t ion .  I f  the  response was 

"no", sub jec ts  were asked "Waarom zeg j e  'n e e 'T ’V'Why do you say 'n o '? " .  

The experiment cons is ted  of four con tro l  and f iv e  t e s t  cond i t ion s ,  with 

an a d d i t ion a l  twenty-s ix  f i l l e r  i tem s .m In t o t a l ,  each sub jec t  

responded to for ty-two items, twenty which would e l i c i t  a negat ive  

response from an a d u l t ,  and twenty-two which would e l i c i t  a p o s i t iv e  

response from an a d u l t .

"'These f i l l e r  items made up a separa te  study on the a c q u i s i t io n  of 
anaphora in Dutch, P h i l i p  & Coopmans (1995b), descr ibed in sec t ion  2 .2 .1 .7  
above.
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The con tro l  cond i t ions  were meant to  t e s t  the  b as ic  semantics of 

adu lt  un iversa l  q u a n t i f i c a t i o n  and lex ica l  a c q u i s i t io n  of the  q u a n t i f i e r  

ledere/every. The Dutch and English vers ions  of the  con tro l  cond i t ions  

are  given in (133) through (136).

(133) QN Control Condition

a.  Hier heb je  een s t e l  jongens en een s t e l  paarden.
R i j t  iedere jongen op een paard?

b. Here you have a few boys and a bunch of ponies.
Is  every boy r id in g  a horse?

(134) QZN Control Condition

a.  Hier heb je  d r i e  meisjes  en h ie r  heb j e  een moeder.
Pakt ieder meisje z i c h z e l f  vast?

b. Here you have th ree  g i r l s  and here you have a mom.
Is every g i r l  holding h e rs e l f?

(135) QJ Control Condition

a.  Hier heb je  een s t e l  o l i f a n te n  en een jo g e t j e .
Houdt iedere o l i f a n t  een ba l lon  vast?

b. Here you have a bunch of e lephants  and you have a
boy.
Is every e lephant  holding a balloon?

(136) QZJ Control Condition

a. Hier heb je  d r i e  moeders en h i e r  heb je  een meisje .
Pakt iedere moeder z ic h z e l f  b i j  de enkel vast?

b. Here you have th ree  moms and here you have a g i r l .
Is every mom holding h e r s e l f  by the  ankle?

(133) and (134) required  "no" responses .  For (133),  the  p ic tu re  

showed th ree  boys, each r i d in g  a d i f f e r e n t  horse ,  and a fou r th  boy, not 

r id in g  a horse .  For (134), the  p ic tu re  showed two g i r l s  each holding

the mom by the  w r i s t ,  and a t h i r d  g i r l  holding the  mom by the ankle .

These two quest ions  t e s t e d  " the knowledge t h a t  a sentence conta in ing  a 

s ing le  determiner un iversa l  q u a n t i f i e r  is  t r u e  i f  and only i f  every
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member of  some l i n g u i s t i c a l l y  r e s t r i c t e d  domain of  e n t i t i e s  has some 

l i n g u i s t i c a l l y  s ig n a l led  property" (P h i l ip  & Coopmans, 1995a, p . 14).

(133) was f a l s i f i e d  by one element in the p ic tu re ,  the one boy not 

rid ing a horse,  Mhile (134) Mas f a l s i f i e d  by a l l  o f  the elements in the 

p ic tu re ,  s ince  no g i r l  Has holding h e r s e l f .

(135) and (136) requ ired  "yes" responses.  For (135),  the  p ic tu re  

shoned th ree  e le ph an ts ,  each holding a d i f f e r e n t  ba l loon ,  plus a boy 

holding a four th  bal loon .  (136) shoMed th ree  moms, each holding h e r s e l f  

by the  ankle ,  plus a g i r l  not holding h e r s e l f  by the ankle .  (135) and

(136) t e s t e d  " th a t  the  sub jec t  was pragm atica l ly  r e s t r i c t i n g  the domain 

of q u a n t i f i c a t i o n  of the un iversa l  q u a n t i f i e r  in an a d u l t - l i k e  manner" 

( P h i l ip  & Coopmans, 1995a, p . 15).

P h i l i p  and Coopmans argued th a t  these  sentence types a l so  

c o n t ro l le d  fo r  the  problems Mith pragmatic f e l i c i t y  argued fo r  by Crain 

e t  a l .  (1994). Crain e t  a l .  had argued th a t  in P h i l i p ' s  previous Mork, 

sub jec ts  had to "accommodate the  f a c t  t h a t  the  negat ion of the  t e s t  

sentences Mas not under cons idera t ion"  (something Mhich o lder  ch i ld ren  

and a d u l t s  Here presumed to be b e t t e r  a t )  (Crain e t  a l . ,  1994, p . 21). 

According to  Crain e t  a l . ,  t h i s  led ch i ld ren  to b e l i ev e  t h a t  "the 

quest ion  is about the  numerical correspondence between agents and 

ob jec ts"  (Crain e t  a l . ,  1994, p . 19). If  Crain e t  a l .  a re  r i g h t ,  then 

ch i ld ren  would r e j e c t  QJ because th e re  is a balloon not being held by an 

e lephant  (but being held by the boy in s te a d ) ,  and would r e j e c t  QZJ 

because the  g i r l  i s n ' t  holding h e r s e l f  by the  ankle .

Resu l ts  fo r  the  con tro l  condit ions  a re  given in (137).



179

(137) Percent  A d u l t - l ik e  Performance on Control Conditions

group n QN QZN QJ QZJ

Dutch 4 y r s . 10 75% 65% 75% 90%
Dutch 5 y rs . 23 94% 89% 91% 96%
Dutch 6 y r s . 25 88% 94% 90% 100%
English 6 y r s . 11 100% 73% 86% 86%
Dutch 7 y r s . 22 100% 100% 95% 100%
Dutch 8 y rs . 13 92% 100% 100% 100%

P h i l ip  and Coopmans suggest no n ad u l t - l ik e  performance on the QZN and 

QZJ cond i t ions  "could a l so  be due to  d i f f i c u l t i e s  with v a r ia b le  b inding, 

r a t h e r  than with un iversa l  q u a n t i f i c a t io n "  (P h i l ip  & Coopmans, 1995a,

P-24).

There were f i v e  t e s t  cond i t ions  in P h i l ip  and Coopmans' 

experiment. The Dutch and English vers ions  of these  experimental 

cond i t ions  a re  given in (138) through (142).

(138) QS1 Test Condition

a. Hier heb j e  d r i e  jongens, v i e r  paarden en een 
moeder.
R i jd t  ieder  jongen op een paard?

b. Here you have th ree  boys, four  ponies ,  and a mom.
Is every boy r id in g  a pony?

(139) QS2 Test Condition

a.  Hier heb je  d r i e  jongens,  v i e r  varkens, en een 
moeder.
Heeft iedere jongen een varken opgepakt?

b. Here you have th re e  boys, four p igs ,  and a mom.
Has every boy picked a pig up?

(140) qXJ Test Condition

a. Hier heb je  d r i e  m eis jes ,  v i e r  o l i f a n t e n ,  en een 
poesje .
Draagt ( e r )  een o l i f a n t  ieder  meisje?

b. Here you have th ree  g i r l s ,  four  e lep han ts ,  and a 
k i t t y  c a t .
Is an e lephant  ca r ry ing  every g i r l ?
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(141) QXN Test Condition

a. Hier heb j e  d r i e  m eis jes ,  d r i e  o l i f a n t e n ,  en een 
vader.
Draagt (e r )  een o l i f a n t  ieder meisje?

b. Here you have th ree  g i r l s ,  th ree  e lephan ts ,  and a 
dad.
Is an e lephant  carry ing  every g i r l ?

(142) QXJR Test Condition

a.  Hier heb je  d r i e  jongens, d r i e  schiIdpadden, en een 
moeder.
Z it  e r  een jongen op iedere schi ldpad?

b. Here you have th ree  boys, th ree  t u r t l e s ,  and a mom.
Is there  a boy s i t t i n g  on every t u r t l e ?

QS1, shown in (138),  and QS2, shown in (139), were designed to t e s t  for

symmetrical (spreading)  responses with every /a  sentence types .  Negative

responses to  these  ques t ions  were coded as symmetrical responses only i f

the  answer to  the  follow-up quest ion  included mention of the  "extra

mentioned ob jec t"  as the  reason fo r  saying "no". QS1 and QS2 d i f f e r e d

in terms of the placement of the head of the  verb phrase.

QXJ, shown in (140), QXN, shown in (141), and QXJR, shown in 

(142), were a l l  designed to  t e s t  fo r  symmetrical responses with a /every  

sentence types .  I t  was pred ic ted  th a t  ad u l t  na t ive  speakers of Dutch 

would accept QXJ and QXJR, but would r e j e c t  QXN, while ad u l t  na t ive  

speakers of English would accept a l l  th ree  cond i t ions .

For the  QS cond i t ions  ( e . g . ,  " Is  every boy r id in g  a pony?", with

each boy on a d i f f e r e n t  pony, plus  an "extra" pony), the percentage of

symmetrical i n t e r p r e t a t i o n  responses was 48% across  a l l  su b je c t s ,  and 

the  Control Passers  ( ch i ld ren  who showed a d u l t - l i k e  performance 100% of 

the time on a l l  con tro l  cond i t ions)  gave the  symmetrical i n t e r p r e t a t i o n  

response 37% of the  time. P h i l ip  and Coopmans argue t h a t
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This l a t t e r  f ind ing  ru le s  out conc lus ive ly  any 
specu la t ive  hypothesis  t h a t  the  symmetrical 
i n t e r p r e t a t i o n  response r e s u l t s  from the  ch i ld  
e n te r t a in in g  n o n ad u l t - l ik e  pragmatic condit ions  of 
"p lau s ib le  den ia l"  or " f e l i c i t o u s  use" with re sp ec t  to  
u n iv e r s a l ly  q u an t i f ie d  quest ions  ( P h i l ip  & Coopmans,
1995a, p . 25).

They a lso  note th a t  most of the  ch i ld ren  in each age group exh ib i ted  

a d u l t - l i k e  performance on a t  l e a s t  one of the  two t r i a l s  of the  QS 

condit ion* Individual  c h i l d r e n ' s  responses to q u a n t i f i e r  spreading 

s i t u a t i o n s  are  v a r ia b le .

For the QXJ condit ion  ( " I s  an e lephant  ca r ry ing  every g i r l ? " ,  when 

the  p i c tu r e  showed th ree  g i r l s  on one e lephan t ,  with an "extra"  th ree  

e le p h an ts ) ,  English-speaking ch i ld ren  gave a d u l t - l i k e  "yes" responses 

60% of the  time. However, when these  ch i ld ren  did give "no" responses,  

t h e i r  answers to  "Why not?" always r e fe r r e d  to  the  ex t ra  mentioned 

o b jec ts  as the  reason fo r  r e j e c t io n .

For the  QXN condit ion  ( " I s  an e lephant  ca r ry ing  every g i r l ? " ,  

where each g i r l  i s  r id in g  a d i f f e r e n t  e lephan t ,  and th e re  a re  no "extra" 

e le p h an ts ) ,  sub jec ts  gave an a d u l t - l i k e  "yes" response 91% of the time. 

Children could have been accepting t h i s  e i t h e r  because of the 

symmetrical i n t e r p r e t a t i o n  or because they were accepting the  less-  

p re fe r red  wide-scope cons t rua l  of the  q u a n t i f i e r .

For the Dutch ch i ld ren  performance on the QXJ and QXN condit ions  

was s t r i k i n g l y  n o n a d u l t - l ik e .  Dutch 6 -year -o lds  gave a d u l t - l i k e  "yes" 

responses under the  QXJ condit ion  only 16% of the  time. For the  QXN 

cond i t ion ,  the  Dutch ch i ld ren  below the  age of 7 responded almost 

i d e n t i c a l l y  to  the  English-speaking c h i ld ren .

An a n a ly s i s  of the  English-speaking c h i l d r e n ' s  performance on the
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QS condit ion  compared to  the  Dutch c h i l d r e n ' s  performance on QS showed 

no s i g n i f i c a n t  group c o n t r a s t .  P h i l ip  and Coopmans thus conclude th a t  

"when the  un iversa l  q u a n t i f i e r  occupies the  sub jec t  p o s i t io n  symmetrical 

i n t e r p r e t a t i o n  is not a f f e c te d  by su rface  sy n ta c t ic  s t r u c tu r e  in Dutch 

any more than i t  is in English or Japanese" ( P h i l ip  & Coopmans, 1995a, 

p . 29).

In response to  the c r i t i c i s m s  of Crain e t  a l . ,  P h i l ip  and Coopmans 

c l a r i f y  expec ta t ions  about the  frequency of symmetrical i n t e r p r e t a t i o n  

responses. In e a r ly  work (P h i l ip  & Aure l io ,  1991; P h i l ip  & Takahashi, 

1991; P h i l i p ,  1992; see sec t ion  2 .3 .2  above), i t  was suggested th a t  

ch i ld ren  had a strong preference  fo r  the symmetrical i n t e r p r e t a t i o n ;  

"Subsequent research  revealed ,  however, t h a t  the  high leve ls  of 

nonadu l t - l ike  performance observed in these  e a r ly  s tu d ie s  had been 

p a r t i a l l y  i n f l a t e d  by the  confounding e f f e c t  of a n o n l in g u i s t i c  s t r a te g y  

of responding nega t ive ly  whenever the  v isua l  input conta ined an ob jec t  

not mentioned in the  l i n g u i s t i c  input" ( P h i l ip  & Coopmans, 1995a, p . 30, 

fn .1 9 ) .  In subsequent work, t h i s  n o n l in g u is t i c  s t r a te g y  was c o n t ro l le d  

fo r .

P h i l ip  and Coopmans go on to note t h a t  s ince the  symmetrical 

i n t e r p r e t a t i o n ,  on the  event q u a n t i f i c a t i o n a l  account,  i s  dependent on a 

random "decision" on the p a r t  of the  ch i ld  to quan t i fy  over events  

r a th e r  than o b je c t s ,  the  frequency of symmetrical i n t e r p r e t a t i o n  

responses can be manipulated by the  experimental design.  I f  sentences 

t e s t i n g  fo r  the  symmetrical i n t e r p r e t a t i o n  are  presented in such a way 

t h a t  o b jec t  q u a n t i f i c a t i o n a l  i n t e r p r e t a t i o n s  a re  s t rong ly  encouraged,
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then a d u l t - l i k e  performance is l ik e ly  to  be " a r t i f i c i a l l y  induced"’1*.

P h i l ip  and Coopmans suggest t h a t  the s tud ies  of Crain e t  a l .  (1994)

d e l i b e r a t e l y  focused on individual  o b je c t s ,  which made the  c h i ld

" inc l ined  to  i n t e r p r e t  a u n iv e r s a l ly  q u a n t i f ie d  sentence as quan t i fy ing

over o b jec ts  r a t h e r  than events" (P h i l ip  & Coopmans, 1995a, p . 31).

P h i l ip  and Coopmans conclude th a t

The methodological  moral here is t h a t  because 
symmetrical i n t e r p r e t a t i o n  is p a r t i a l l y  determined by 
a " f ree  choice" t h a t  the  ch i ld  has--  but t h a t  the 
ad u l t  does not have--as  to  which mode of 
q u a n t i f i c a t i o n  to  adopt, i t  should only be examined 
under experimental condit ions  t h a t  a re  not 
sy s te m a t ica l ly  b iased in favor  of one or the  o ther  
modes of q u a n t i f i c a t i o n  (P h i l ip  & Coopmans, 1995a, 
p . 31).

Since both ob jec t  q u a n t i f i c a t i o n  and event q u a n t i f i c a t i o n  are  a v a i la b le  

t o  a d u l t s ,  the  quest ion  t h a t  P h i l ip  and Coopmans should be asking is 

what c o n s t i t u t e s  a b ia s in g  context  fo r  a d u l t s :  a re  a d u l t s  more l ik e ly  to  

adopt an ob jec t  q u a n t i f i c a t i o n a l  a n a ly s i s  under the  condi t ions  of a 

t r u th  value judgment task  than under the  condi t ions  of a p ic tu re  

judgment task?

In s p i t e  of t h i s  debate  with Crain e t  a l .  about the s t a tu s  of the 

symmetrical i n t e r p r e t a t i o n ,  I w i l l  be assuming here ,  with P h i l ip  and his  

co l leagues ,  t h a t  the  symmetrical i n t e r p r e t a t i o n  ( q u a n t i f i e r  spreading) 

is an ac tua l  i n t e r p r e t a t i o n  a v a i la b le  to  c h i ld re n ,  and not j u s t  an 

experimental a r t i f a c t .

"‘This seems a funny way of pu t t ing  i t .  I t ' s  not r e a l l y  the  case t h a t  
a d u l t - l i k e  performance is a r t i f i c i a l l y  induced, s ince the  ch i ld ren  
a c tu a l ly  do have access to  th a t  i n t e r p r e t a t i o n ;  i t ' s  j u s t  t h a t  the  
m a te r ia l s  a re  biased toward t h a t  i n t e r p r e t a t i o n ,  so the  amount of adu l t -  
l ike  performance is perhaps a r t i f i c i a l l y  in f l a t e d .
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CHAPTER 3: PROPOSALS

In t h i s  chap te r ,  I w i l l  f i r s t  d iscuss  the  conclusions which can be 

drawn from the l i t e r a t u r e  ( se c t io n  3 .1 ) .  In sec t ion  3.2 I w i l l  d iscuss  

an a l t e r n a t i v e  explanat ion  fo r  q u a n t i f i e r  spreading.  F in a l ly ,  in 

sec t ion  3 .3  I w i l l  d iscuss  some empirical  consequences of the  proposals  

o ffered  here.

3.1 Conclusions from the  L i t e r a t u r e

What conclusions can we draw from t h i s  review of the  l i t e r a t u r e ?

In the  f i r s t  chapter  ( se c t io n  1.2) we saw th a t  ch i ld ren  between 

the  ages of 3 and 6 have d i f f i c u l t i e s  with the  d i s t i n c t i o n  between the 

d e f i n i t e  pronoun I t  and the i n d e f in i t e  pronoun some.

Second, in gen e ra l ,  the s tu d ie s  of VP e l l i p s i s  show th a t  the re  is 

a p reference  fo r  sloppy i d e n t i ty .  In a d d i t io n ,  th e re  is i n t e r e s t i n g  

evidence th a t  a t  l e a s t  a small number of ch i ld ren  do not obey the  

requirements of indexical  i d e n t i t y  in VP e l l i p s i s  co n tex ts .  Thornton 

and Wexler show th a t  ch i ld ren  who appear to  v i o l a t e  P r in c ip le  B of  the 

binding theory in VP e l l i p s i s  co ns t ruc t ions  a l so  accept sentences such 

as (1 ) ,  with the  i n t e r p r e t a t i o n  t h a t  d i f f e r e n t  people were cap tu red . '

(1) The Indian with a spear captured him and the  Indian on 
a horse  did too.

This i n t e r p r e t a t i o n  ( in  which d i f f e r e n t  people a re  captured) is 

id en t ica l  to  one of the  p o ss ib le  adult  i n t e r p r e t a t i o n s  of (2 ) .

'Boster (1991) a l so  found acceptance of a sloppy i n t e r p r e t a t i o n  for  
sentences which had a pronoun with a local  antecedent  in the  f i r s t  c lause .  
We d o n ' t  know what these  ch i ld ren  would have done with sentences l ik e  (1) 
(with the I n t e r p r e t a t i o n  d iscussed  above), but these  ch i ld ren  might be 
s im i la r  to the  ch i ld ren  found by Thornton and Wexler.
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(2) The Indian with a spear captured someone and the  Indian 

on a horse did  too.

Third, from the  s tu d ie s  of pronouns, the  conclusions a re  less  

c l e a r .  While the  claim in the  l i t e r a t u r e  has been th a t  ch i ld ren  obey 

the  binding p r in c ip le s  but lack some pragmatic ru le  or inferencing 

a b i l i t y ,  i t  is not c l e a r  t h a t  ch i ld ren  do in f a c t  obey the  reformulated 

binding p r in c ip le s .  In p a r t i c u l a r ,  the  p red ic ted  d i f f e re n c e  between 

pronouns with q u a n t i f ie d  antecedents  and pronouns with r e f e r e n t i a l  

antecedents  is not apparent . Lombardi & Sarma (1989) and Boster (1991) 

found th a t  ch i ld ren  accepted apparent P r in c ip le  B v io la t io n s  both with 

q u a n t i f ie d  and r e f e r e n t i a l  antecedents  (and Boster found th a t  ch i ld ren  

accepted sentences with them lo ca l ly  bound to NPs with every,  suggest ing 

t h a t  some of the  r e j e c t i o n s  in Chien and Wexler 's  s tu d ie s  may have been 

a r e s u l t  of pronominal number choice) .  Kaufman (1987, 1988) found no 

d i f f e ren c e  between q u a n t i f i e d  and r e f e r e n t i a l  an tecedents .  While P h i l ip  

& Coopmans (1995b) found t h a t  Dutch and English-speaking ch i ld ren  

performed s i g n i f i c a n t l y  b e t t e r  on sentences with q u a n t i f ie d  antecedents  

than on sentences with r e f e r e n t i a l  an tecedents ,  the  c o r r e c t  r e j e c t i o n  of 

the  sentences with q u a n t i f ie d  antecedents  was q u i te  low (53% to  77% 

c o r r e c t ) .  While ch i ld ren  seem to  be less  inc l ined  to  accept lo ca l ly  

bound pronouns when the antecedent  is q u a n t i f i e d ,  i t  appears t h a t  

ch i ld ren  tend to r e j e c t  sentences with q u a n t i f i e r s  more g e n e ra l ly .  In 

ad d i t io n ,  r e s u l t s  from severa l  of the  o th e r  s tu d ie s  d iscussed  in sec t ion

2.2  a re  inc lus ive .

F in a l ly ,  the s tud ies  of q u a n t i f i c a t i o n  in ch i ld  grammar show t h a t ,  

a t  the same age a t  which ch i ld ren  a re  having d i f f i c u l t i e s  with pronouns 

(between the  ages of 3 and 6 ) ,  they are  a lso  having d i f f i c u l t i e s  with
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q u a n t i f i c a t io n  and scope. There is the  evidence of q u a n t i f i e r  spread, 

and a l so  the evidence th a t  ch i ld ren  accept every /every  sentences with a 

one-to-one mapping in t e r p r e t a t i o n ,  in both English (Takahashi, 1991) and 

Chinese (Chien & Wexler, 1989). Now I w i l l  tu rn  to  an a l t e r n a t i v e  

proposal fo r  q u a n t i f i e r  spreading which a lso  can account fo r  t h i s  

i n t e r p r e t a t i o n  of every /every  sentences.

3.2 An A l te rn a t iv e  Proposal fo r  Q u a n t i f i e r  Spreading

P h i l ip  argues t h a t  there  a re  two p a r t s  to  an an a ly s i s  of

q u a n t i f i e r  spreading.  The f i r s t  p a r t ,  on P h i l i p ' s  account,  i s  event 

q u a n t i f i c a t io n .  Here I w i l l  argue fo r  a resumptive q u a n t i f i c a t i o n  

an a ly s i s  in s tead ,  making use of a d e f i n i t i o n  of exhaust iveness .  The

second p a r t  is the r e s t r i c t i o n  on the  domain of q u a n t i f i c a t i o n .  On

P h i l i p ' s  account, t h i s  req u i re s  a s t i p u l a t i o n  of how the  c h i ld  decides 

which o b jec ts  are  p a r t i c i p a n t s  in the r e le v an t  event. Here I w i l l  make 

use of a d e f i n i t i o n  of a re le v an t  sequence fo r  an exhaust ive  

i n t e r p r e t a t i o n .

May (1989) d iscusses  absorbed q u a n t i f i c a t io n  as a way of 

semant ica l ly  c h a ra c te r i z in g  r e l a t i v e  scope ( rep lac ing  the  sy n ta c t ic  

r e p re se n ta t io n  of r e l a t i v e  scope a t  Logical Form). One p a r t i c u l a r  type 

of q u a n t i f i c a t i o n  which he d iscusses  is resumptive q u a n t i f i c a t i o n .  This 

is i l l u s t r a t e d  by the  sentence in (3) .

(3) Nobody loves nobody.

Here the  re le v an t  i n t e r p r e t a t i o n  is the  one in which the re  a re  no
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ind iv idua ls  s tanding in the  lover- lovee  r e l a t i o n s h i p /  (3) can be 

represented  as in (4 ) .

(4) NO x ,y  (x loves y)

The s a t i s f a c t i o n  c lause  fo r  t h i s  is given in (5 ) ,

(5) g s a t i s f i e s  NO x,y (x loves y) i f f  no sequence g'
s a t i s f i e s  x loves y, where g '  d i f f e r s  from g in a t
most the  values assigned to x and to  y.

"Truth, then,  w i l l  req u i re  s a t i s f a c t i o n  of a r e l a t i o n  by n-many p a i r s  of

ind iv idua ls  drawn from the Car tes ian  product of the  domain and the

counter-domain" (May, 1989, p . 405). (5) can be given more genera l ly  as

in (6) .

(6) g s a t i s f i e s  Q, „ r ; „ i f f  Q-many sequences g '
s a t i s f y  „, where g'  d i f f e r s  from g in a t
most the values assigned to the l s t - n t h  places .

Takahashi (1991)(discussed in sec t ion  2 .3 .2 )  found th a t  a l l  of the

c h i ld ren  in her study accepted "Is  every boy holding every bal loon?" ,

with two d i f f e r e n t  p i c tu re s :  one in which there  a re  th re e  boys, each

holding one balloon,  and one in which th e re  are  th ree  boys, each holding

a s t r i n g  fo r  each of th ree  ba l loons ( the  l a t t e r  i n t e r p r e t a t i o n  was

assumed to  be the  only c o r r e c t  one for  a d u l t s ) .  S im i la r ly ,  Chien &

Wexler (1989) found th a t  ch i ld ren  learn ing  Chinese a l so  o f ten  give

sentences with two un iversa l  q u a n t i f i e r s  a one-to-one mapping

i n t e r p r e t a t i o n .  As w i l l  be d iscussed in sec t ion  5 .2 .5 .4 ,  a l l  of the

ch i ld ren  in the  presen t  study,  and about h a l f  of the  a d u l t s ,  accepted a

one-to-one mapping i n t e r p r e t a t i o n  fo r  sentences with e v e r y /e v e r y . 1

suggest t h a t  t h i s  i n t e r p r e t a t i o n  is a r e s u l t  of resumptive

’’This is equ iva len t  to  the  usual i n t e r p r e t a t i o n  of "Nobody loves 
anybody."
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q u a n t i f i c a t i o n .

In order  to  c h a ra c te r i z e  t h i s  i n t e r p r e t a t i o n  of every/ewery 

sentences (such as ,  "Every boy holds every bal loon")  in terms of 

resumptive q u a n t i f i c a t i o n ,  we can rep resen t  i t  as in (7 ) .  The 

s a t i s f a c t i o n  c lause  fo r  (7) would be (8) .

(7) EVERY x ,y  (x holds y)

(8) g s a t i s f i e s  EVERY x,y  (x holds y) i f f  for  exhaus t ive ly  
■any sequences g ' ,  g '  s a t i s f i e s  "x holds y" ,  where g'  
d i f f e r s  from g in a t  most the  values assigned to x and 
to  y.

Exhaustively many sequences s a t i s f y  "x holds y" i f  and only i f  each 

ob jec t  x in the  domain is in a p a i r  which s a t i s f i e s  "x holds y " , and 

each ob jec t  y in the domain is in a p a i r  which s a t i s f i e s  "x holds y".

The s implest  case of t h i s  i s  the  case of a one-to-one mapping between 

x ' s  and y ' s .

For t h i s  r e l a t i o n s h i p  to hold, only re levan t  assignments to  x and 

y are  considered.  For the  sentence,  "Every boy is  holding a ba l loon" ,  a 

sequence is not re le v an t  i f  there  e x i s t s  a w, w not a boy, such t h a t  "w

holds y" is  t r u e ,  or i f  th e re  e x i s t s  a z ,  z not a ba l loon ,  such th a t  "x

holds z" is  t r u e .  However, i f  there  e x i s t s  a u, u a boy holding 

nothing,  or a v, v a balloon which is  not  being held ,  these  sequences 

a re  re le v an t  ( thus leading to an account fo r  q u a n t i f i e r  spread ing) .

Children (and many a d u l t s )  are  allowing the  q u a n t i f i e r  EVERY x,y 

to  have t h i s  "exhaust ive ly  many" i n t e r p r e t a t i o n  in sentences such as

"Every boy holds every ba l loon" .  I f  th e re  were an "extra"  x or an

"extra" y, in o ther  words an ob jec t  in the domain t h a t  was not p a r t  of a 

re le v an t  p a i r  which s a t i s f i e d  "x holds y",  then the  sentence could be 

judged f a l s e  (al though t h i s  would req u i re  t h a t  o ther  poss ib le
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i n t e r p r e t a t i o n s  be ignored, such as the i n t e r p r e t a t i o n  in which each 

instance of ev ery  is a separa te  q u a n t i f i e r ,  and one ins tance  of ev ery  

takes  scope over the  o th e r ) .

This one-to-one mapping i n t e r p r e t a t i o n  of the  e v e r y /e v e r y  sentence 

may seem s t range ,  but is reminiscent  of cumulative i n te r p r e t a t i o n s  of 

sentences with numerical express ions .  For example, Scha (1984) 

d iscusses  the  sentence in (9 ) .

(9) 600 Dutch firms have 5000 American computers.

(9) can have an i n t e r p r e t a t i o n  in which the  t o t a l  number of Dutch firms 

which have an American computer is 600 and the t o t a l  number of American 

computers possessed by a Dutch f i rm is 5000. Both cumulative 

q u a n t i f i c a t io n  and resumptive q u a n t i f i c a t io n  a re  cases of polyadic 

q u a n t i f i c a t io n  which leaves the  v a r iab le s  independent of each o t h e r . ’

The exhaust ive  i n t e r p r e t a t i o n  of e v e r y /e v e r y  sentences a lso  seems 

to  be r e l a t e d  to  the d i s t i n c t i o n  between the  each o th er  and the each -  

t h e -o th e r  r e l a t i o n s h i p  fo r  r ec ip ro ca l  sentences ,  d iscussed in Fiengo & 

Lasnik (1973). Fiengo and Lasnik d iscuss  sentences such as (10).

(10) The men are  h i t t i n g  each o ther .

(10) can have the  i n t e r p r e t a t i o n  t h a t  every man is such th a t  he is 

h i t t i n g  every o ther  man ( the  e a c h -th e -o th e r  i n t e r p r e t a t i o n ) ,  or i t  can 

have an i n t e r p r e t a t i o n  in which the se t  of men can be divided in to  

subsets  such th a t  within  each subset  the e a c h -th e -o th e r  r e l a t i o n s h ip  

holds. In the  f i r s t  case ,  i f  the re  a re  four  men, A, B, C, and D then A 

is h i t t i n g  B, C and D, B is h i t t i n g  A, C and D, and C is h i t t i n g  A, B

’In f a c t ,  van der  Does (1993, p . 545, fn .27)  suggests th a t  resumptive 
q u a n t i f i c a t io n  is  a spec ia l  case of cumulative q u a n t i f i c a t i o n .
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and D. In the second case ,  A and B may be h i t t i n g  each o th e r ,  and C and 

D may be h i t t i n g  each o the r  ( th e  each other i n t e r p r e t a t i o n ) ,  so t h a t  for  

the subset  of A and B, the  each-the-other r e l a t i o n s h ip  holds ,  and for  

the subset  B and C, the  each-the-other r e l a t i o n s h i p  holds.  Exhaustively 

many members of the  se t  A, B, C, and D are  in the  " h i t t in g "  

r e l a t i o n s h ip .

May notes t h a t  h is  an a ly s i s  of p a i r  q u a n t i f i e r s  as resumptive 

q u a n t i f i c a t io n  is reminiscent  of Heim (1982), where i t  is argued th a t  

i n d e f in i t e s  should be t r e a t e d  as v a r i a b le s .  May suggests th a t  

i n d e f in i t e s  can be resumptive to another q u a n t i f i e r ,  as opposed to 

d e f i n i t e s  and o ther  q u a n t i f i e r s ,  which can be resumptive only to  

( s y n t a c t i c a l l y )  id e n t i c a l  de te rminers .  One reason fo r  be l iev ing  t h i s  

comes from the  a n a ly s i s  of donkey sentences such as (11) ,  which can be 

represented  as in (12) (with a p a i r  q u a n t i f i e r ) .

(11) Every owner of a donkey bea ts  i t .

(12) V x,y  (x is owner of y) x bea ts  y.

May notes t h a t  (12) w i l l  be t ru e  j u s t  in case fo r  every p a i r in g  of a 

donkey and a donkey-owner, the  donkey-owner beats  the  donkey; " i f  there  

are donkey owners who beat  some, but not a l l ,  of t h e i r  donkeys, then 

[ (11)]  w i l l  be f a l s e ,  as not every donkey is beaten by i t s  owner" (May, 

1989, p .408).

As noted,  resumptive q u a n t i f i c a t io n  and the  exhaust ive 

i n t e r p r e t a t i o n  of every can account fo r  q u a n t i f i e r  spreading. An 

i n d e f in i t e  such as a pony ( in  a sentence such as P h i l i p ' s  "Every boy is 

r id in g  a pony"), can be resumptive to  another q u a n t i f i e r  when the 

i n d e f in i t e  is in the  q u a n t i f i e r ' s  scope (thus the re  i s  no spreading into
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a d ju n c t s ) . 4 Because of the  requirement of exhaust iveness ,  a l l  of the  

re le v an t  boys and a l l  of the  r e le v an t  ponies must be in the  "r id ing"  

r e l a t i o n s h ip ;  i f  there  i s  an "extra" pony (or  an "extra"  boy), the  

sentence w i l l  be r e j e c t e d .

P h i l ip  has two kinds of arguments aga in s t  a resumptive

q u a n t i f i c a t i o n  or un se lec t ive  binding explanat ion  of q u a n t i f i e r

spreading.  F i r s t ,  he o b je c ts  t h a t  ch i ld ren  c a n ' t  be "s t range ly

applying" u n se lec t ive  binding in the  sense of Lewis (1975):

I f  ch i ld ren  were e n te r t a in in g  fo r  a sentence 
such as Every boy i s  rid ing a pony a log ica l  
form such as -¥x,y [[boy (x) & pony ( y )] --> 
r i d e ( x ,y ) ]  or Vx,y[[boy(x) v pony(y)] --> r i d e  
( x ,y ) ] ,  then they would almost always f ind  th i s  
sentence f a l s e ,  and fo r  very pecu l ia r  reasons ,  
fo r  example, i t  would be found f a l s e  of a 
p ic tu re  showing th ree  boys each r id in g  a 
d i f f e r e n t  pony! This is because under such a 
reading the  meaning of the  sentence paraphrases 
as "every boy is r id in g  every pony"
(circumstances s a t i s f y in g  such t r u t h  cond i t ions  
would be r a r e  indeed) ( P h i l ip ,  1994, p . 102, 
fn .2 4 ) .

P h i l ip  argues t h a t  we c a n ' t  have an u n se lec t ive  binding account of 

q u a n t i f i e r  spreading because i t  equates q u a n t i f i e r  spreading with an 

every/every i n t e r p r e t a t i o n .  However, i f  we adopt the  exhaust ive  

in t e r p r e t a t i o n  of  the un iversa l  q u a n t i f i e r ,  t h i s  is no longer a problem. 

We can account fo r  both the  one-to-one mapping i n t e r p r e t a t i o n  of 

every/every sentences and fo r  q u a n t i f i e r  spreading by modifying the 

poss ib le  i n t e r p r e t a t i o n s  of the u n iv e rsa l .

Second, P h i l ip  argues aga ins t  an account fo r  spreading which

4ln order  to  account fo r  a/every q u a n t i f i e r  spreading we may a l s o  have 
to  say th a t  an I n d e f in i t e  may be resumptive to  a q u a n t i f i e r  which I t  c- 
commands, in o ther  words, we have to  account fo r  how the  p o s i t io n s  of the  
in d e f in i t e  and the  q u a n t i f i e r  can be reversed .
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r e l i e s  on quan t i fy ing  over n - tu p le s  of e n t i t l e s  instead of individual  

e n t i t i e s :  "This would simply r e tu rn  us to the  problem of f a l s e l y  

p red ic t in g  a "yes" response under the  t r a n s i t i v e  cond i t ion .  The lone 

pony running loose . . .  does not obviously c o n s t i t u t e ,  without some 

ad d i t io n a l  ( c r u c i a l )  s t i p u l a t i o n ,  one of a se t  of r e l a t e d  e n t i t i e s "  

(P h i l ip ,  1992, p p .335-336). In a dd i t ion ,  the re  i s  the  problem of what 

happens in the  s i t u a t i o n  in which the  Symmetry C h i ld ' s  response to "Is 

every boy r id in g  a pony?" is  "yes", when shown a p ic tu re  of th ree  boys, 

each r id in g  a d i f f e r e n t  pony, and a g i r l  r id in g  a four th  pony. P h i l ip  

(1992) is co r re c t  in noting th a t  an account fo r  spreading based on 

resumptive q u a n t i f i c a t i o n  would req u i re  some "add i t iona l  ( c r u c ia l )  

s t i p u l a t i o n " ;  t h i s  is exac t ly  the  point  he l a t e r  makes in P h i l ip  (1994), 

t h a t  spreading r eq u i re s  two p a r t s .  However, the  second p a r t ,

r e s t r i c t i n g  the  domain of q u a n t i f i c a t i o n ,  is a lso  necessary fo r  P h i l i p ' s

event q u a n t i f i c a t i o n a l  a n a ly s i s .  The event q u a n t i f i c a t i o n a l  an a ly s i s  

has to s t i p u l a t e  the  d e f i n i t i o n s  fo r  "d is t ingu ished  p a r t i c ip a n t "  in an 

event and "subevents", repeated  here as (13).

(13) a. Dis t inguished  P a r t i c ip a n t

p a r t i c i p a n t  which is in some sense c e n t r a l  to  
the  event in quest ion ( c f .  top ic )

b. Subevent of e

any event e '  which is a p a r t  of e and which
Includes no p a r t i c i p a n t  playing the same ro le
as the  d i s t in gu ish ed  p a r t i c i p a n t  of e unless  
t h i s  p a r t i c ip a n t  i s  I t s e l f  the d is t in g u ish ed  
p a r t i c i p a n t  of e ( P h i l ip ,  1994, p . 118).

For a resumptive q u a n t i f i c a t i o n  a n a ly s i s ,  I have to  provide the

d e f i n i t i o n  of what counts as a re lev an t  sequence fo r  an exhaust ive

In t e r p r e t a t i o n .
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L e t ' s  r e tu rn  to the  case in which the spreading c h i l d ' s  response 

to " Is  every boy r id in g  a pony?" is  "yes",  when shown a p ic tu re  of th ree  

boys, each r id in g  a d i f f e r e n t  pony, and a g i r l  r i d in g  a four th  pony.

Why is the  pony which is  ridden by the g i r l  not considered an "extra"  

pony (one not in the  r id in g  r e l a t i o n s h ip  with a boy)? I f  a g i r l  is 

r id ing  a pony, th e re  i s  a s i t u a t i o n  in which a w is r id in g  a y; t h i s  is 

not a r e le v an t  sequence g ' ,  so the pony being ridden by a g i r l  does not 

count fo r  the boy-r id ing-a-pony r e l a t i o n s h i p .  This has an e f f e c t  

s im i la r  to  the e f f e c t  of P h i l i p ' s  use of the  d e f i n i t i o n s  of 

d i s t in g u ish ed  p a r t i c i p a n t  and subevent.

The advantage to the  resumptive q u a n t i f i c a t io n  a n a ly s i s  is t h a t  i t  

can a l so  account fo r  the exhaust ive  i n t e r p r e t a t i o n  of every /every  

sentences (which the  event q u a n t i f i c a t i o n  a n a ly s i s  does not account 

fo r ) .  Here q u a n t i f i e r  spreading is an ex tension  of the  exhaust ive  

i n t e r p r e t a t i o n  of every /every  sentences .  Therefore,  what ch i ld ren  who 

spread have to learn  is t h a t  i n d e f in i t e s  cannot normally be resumptive 

to  un iversa l  q u a n t i f i e r s /  As we w i l l  see in sec t ion  5 .2 .5 .4 ,  many 

a d u l t s  w i l l  accept an exhaust ive  i n t e r p r e t a t i o n  of every /every  

sentences;  we could conclude, then, th a t  t h i s  i n t e r p r e t a t i o n  is  

a v a i l a b l e ,  but  s t ron g ly  d i sp re fe r r e d  by a d u l t s .  In t h a t  case ,  ch i ld ren  

have to learn t h a t  t h i s  i s  a d i sp re fe r r e d  i n t e r p r e t a t i o n  (much as 

Chinese ch i ld ren  learn  to  d i s p r e fe r  a narrow scope i n t e r p r e t a t i o n  of the  

un iversa l  in a sentence l ike  "Melge xiaohai dou chang le  yishou ge” , 

"Every ch i ld  sang a song.")  How ch i ld ren  learn d i f f e r e n t  scope 

i n t e r p r e t a t i o n  p r i n c i p le s  req u i re s  f u r th e r  in v e s t ig a t io n .

SA poss ib le  exception might be donkey sentences ;  see d iscuss ion  above.
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3 .3  Consequences

The main claim of t h i s  d i s s e r t a t i o n  is t h a t  ch i ld ren  a re  t r e a t i n g  

d e f i n i t e  pronouns l ike  him as in d e f in i t e  in some sense. Recall  from 

Chapter 1 some of the  d i f f e ren c e s  in the i n t e r p r e t a t i o n  of d e f i n i t e s  and 

the  i n t e r p r e t a t i o n  of i n d e f i n i t e s .  In p a r t i c u l a r ,  i n d e f i n i t e s  (but not 

d e f i n i t e s )  can vary in re fe rence  when they a re  not bound v a r i a b le s .

This leads to  an account fo r  why ch i ld ren  accept  apparent 

v io la t io n s  of P r in c ip le  B. I f  ch i ld ren  are  allowing d e f i n i t e  pronouns 

to  have an i n d e f i n i t e  i n t e r p r e t a t i o n ,  then nothing prevents coreference  

in s i t u a t i o n s  where coindexat ion is ru led out by P r in c ip le  B: "John h i t  

someone" d o e s n ' t  mean the  same as "John h i t  h im sel f" ,  but  someone may 

co re fe r  with John. Children who allow an in d e f in i t e  i n t e r p r e t a t i o n  fo r  

d e f i n i t e  pronouns should allow such coreference  when the pronoun is him 

or them. Even in cases of q u a n t i f i c a t i o n ,  a varying coreference  is  

allowed. "Every boy h i t  someone" is c o n s i s te n t  with a s i t u a t i o n  in 

which each boy h i t  h imself .  Therefore, with t h i s  account of P r in c ip le  B 

v io la t io n s  we would p red ic t  no d i f f e r e n c e s  between q u a n t i f i e d  and non­

q u a n t i f ie d  a n teced en ts . '

Children who accept these  apparent  B v io la t io n s  should give o ther  

evidence of t r e a t i n g  pronouns as [ - d e f i n i t e ] .  For example, they should 

accept  the  unbound d i s t r i b u t i v e  i n t e r p r e t a t i o n  of him.

Subjects  who q u a n t i f i e r  spread should accept the  one-to-one 

mapping i n t e r p r e t a t i o n  of every/every sentences ( I . e . ,  they should 

demonstrate an i n t e r p r e t a t i o n  which requ i re s  exhaust iveness ) .

'Although th e re  may be a higher  c o r r e c t  r e j e c t i o n  r a t e  fo r  sentences 
with lo ca l ly  bound pronouns with q u a n t i f ie d  an teceden ts ,  simply because 
ch i ld ren  seem to  have a tendency to  r e j e c t  sentences with q u a n t i f i e r s .



F in a l ly ,  a t  l e a s t  some of the  ch i ld ren  who give evidence of 

( - d e f i n i t e )  him and who q u a n t i f i e r  spread should accept q u a n t i f i e r  

spreading onto pronouns ( i . e . ,  they should say "Not t h a t  one" when asked 

"Did every bear spray him?", when two bears each spray a d i f f e r e n t  

t i g e r ,  but a t h i r d  t i g e r  is not sprayed).
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CHAPTER 4: METHODS

In t h i s  chapter  1 w i l l  desc r ibe  the design of an experimental 

study which focuses on binding in d i s t r i b u t i v e  and c o l l e c t i v e  contexts  

and d i f f e r e n t  i n t e r p r e t a t i o n s  of sentences with q u a n t i f i e r s  ( r e s u l t s  

w i l l  be given in the next c h ap te r ) .  Both a d u l t s  and c h i ld ren  are  

included in t h i s  s tudy. This d i f f e r s  from previous work in t h a t  i t  

includes a number of d i f f e r e n t  sentence types and i n t e r p r e t a t i o n s ,  a l l  

of which can be r e l a t e d  to  s y n ta c t ic  id e n t i ty  and dependency.

In sec t ion  4 .1 ,  I w i l l  b r i e f l y  d iscuss  a p i l o t  s tudy and some 

r e l a t e d  work which suggested the n ece ss i ty  of t e s t i n g  c h i l d r e n ' s  

understanding of pronominal number. Then in sec t io n  4 .2  I w i l l  descr ibe  

the  design of the  main study.

4.1 P ilo t  Study

One e a r ly  hypothesis  t h a t  1 attempted to in v e s t ig a te  was t h a t  

ch i ld ren  may have been r e j e c t i n g  sentences such as "Every bear is 

washing her" because they p re fe r red  t h a t  the  express ion every bear, 

which r e f e r s  to a p l u r a l i t y ,  not be co re fe ren t  with the  s ingu la r  pronoun 

her. Perhaps more g e n e ra l ly  ch i ld ren  p re fe r  bound v a r ia b le s  to be 

p lu ra l  pronouns. Boster (1991) had found a s l i g h t l y  g r e a t e r  acceptance 

r a t e  for  a lo ca l ly  bound i n t e r p r e t a t i o n  of sentences l ik e  "Every bear is 

washing them" compared to  sentences l ik e  "Every bear is washing her" 

(al though t h i s  d i f f e re n c e  was not s i g n i f i c a n t )  (see sec t io n  2 .2 .1 .8  

above). Thornton (1990) a l so  suggested th a t  ch i ld ren  p re fe r red  to  use 

p lu ra l  pronouns as the  bound form (see  sec t ion  2 .2 .2  above).
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I conducted p i l o t  work t e s t i n g  c h i l d r e n ' s  i n t e r p r e t a t i o n s  of 

s in g u la r  and p lu ra l  possess ive  pronouns with d i f f e r e n t  q u a n t i f ie d  

an tecedents .  There were e ig h t  ch i ld ren  in the  p i l o t  s tudy, ages 4;3 to 

5;2 (mean age 4 ;8 ) .  The p i l o t  study cons is ted  of th ree  t e s t s .  Test 1 

was e s s e n t i a l l y  a p r e t e s t  of  simple sentences (without  q u a n t i f i e r s )  with 

possess ive  pronouns, r e f l e x iv e s ,  and ob jec t  pronouns. I t  included some 

sentences with number disagreements ,  such as "The monkey brushed t h e i r  

ha i r"  (with a p i c tu re  which showed a monkey brushing h is  own h a i r ) .

Child acceptance of a l l  of these  number disagreement sentences was 

uniformly high, suggest ing t h a t  ch i ld ren  may not d i s t in g u i s h  between the 

s in g u la r  and p lu ra l  possess ive  pronouns. Test 2 was designed to  t e s t  

acceptance of q u a n t i f ie d  antecedents  with both s in g u la r  and p lu ra l  

possess ive  pronouns, but again ,  c h i ld  acceptance r a t e s  fo r  a l l  sentence 

types was very high (near  100%). Test 3 was designed to  t e s t  acceptance 

of bound in te r p r e t a t i o n s  of s ingu la r  and p lu ra l  pronouns with q uan t i f ie d  

and non-quant i f ied  an teceden ts .  Acceptance of these  sentences ranged 

from 38% to  58%.

The p i l o t  work did not make i t  po ss ib le  to  d i s t in g u i s h  between 

problems with pronominal number and problems with binding and 

q u a n t i f i c a t io n .  However, while the r e s u l t s  of t h i s  p i l o t  work were 

unc lea r ,  they suggested t h a t  some ch i ld ren  do not d i s t in g u i s h  between 

s in g u la r  and p lu ra l  pronouns.

Scholes (1981) found th a t  ch i ld ren  do not comprehend pronominal 

number c o n t r a s t s  r e l i a b l y  above chance u n t i l  approximately age f ive-and-  

a - h a l f .  Using a p i c t u r e - v e r i f i c a t i o n  t a s k ,  Scholes looked a t  the 

development of pronominal gender, number and case .  He found t h a t  the
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a cq u i s i t io n  of these  forms proceeds in a f a i r l y  l in e a r  fash ion ,  with 

performance s i g n i f i c a n t l y  above chance f i r s t  occurr ing a t  age f i v e .

Scholes '  experiment had two p a r t s .  In the  f i r s t ,  ch i ld ren  were 

shown a s ing le  d i sp lay  of six  drawings, and asked to id e n t i fy  the 

p ic tu re  matching each of the  sentences in (1 ) .

(1) a.  Someone is touching him.
b. Someone is touching her.
c .  Someone is touching them.
d. He is touching someone.
e.  She is touching someone.
f .  They a re  touching someone.

In the  second p a r t ,  s in g le  sentences were pa ired  with two drawings from 

the s e t  given in the  f i r s t  p a r t ,  with the  c o n t r a s t s  him vs. them, her  

vs. them, them vs. him, he vs. they ,  she vs. they,  and they  vs. she. 

Overa l l ,  the performance of 3- and 4 -year -o lds  on the second p a r t  was 

about 60% c o r re c t  and 76% c o r r e c t ,  r e s p e c t iv e ly .  For number, 3-year-  

olds averaged about 49% c o r r e c t ,  while 4 -year-o lds  averaged about 62% 

c o r r e c t .  Overall performance by the  4 -yea r -o lds  c lo se ly  approached the

.05 level  above chance (while 3 -year -o lds  were performing a t  around

chance); however, comprehension fo r  both gender and case exceeded t h a t  

fo r  number, and the number r e s u l t s  were not s i g n i f i c a n t l y  above chance. 

For 5 - ,  6 - ,  and 7 -yea r -o lds ,  the  comprehension fo r  the  gender 

d i s t i n c t i o n  exceeded those fo r  number fo r  a l l  th ree  groups. F ive-year-  

o ld s '  comprehension of number was s t i l l  not s i g n i f i c a n t l y  above chance, 

a t  about 77%, while 6 -year -o lds  were above chance a t  the .02 level  f o r  

number comprehension, a t  about 83%, and 7 -year-o lds  were above chance a t  

the  .01 level  for  number comprehension, a t  about 67% c o r r e c t .

Scholes '  study seems to o f f e r  the  only a v a i la b le  evidence with 

respec t  to  c h i l d r e n ' s  understanding of pronoun number. However, the re
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are  severa l  improvements t h a t  could be made upon Scholes '  design.  The 

p ic tu re s  were l ine  drawings whose i n t e r p r e t a t i o n  depended on a d i f f i c u l t  

dec is ion  about who was performing the  touching and who was being 

touched, and the sentences in (1) may have been confusing ( s ince  the 

verb used was touching, which can be used without an ob jec t  as in "They 

are  touching",  which can mean "they a re  touching each o t h e r 1' ) .  These 

f a c to r s  may have dampened c h i l d r e n ' s  performance. Also, s ince Scholes '  

study involved a p i c tu r e  choice,  i t  only demonstrated c h i l d r e n ' s  

preferences  fo r  a p a r t i c u l a r  i n t e r p r e t a t i o n ,  but not the  r e s t r i c t i o n s  on 

t h e i r  i n t e r p r e t a t i o n s .  Nevertheless ,  Scholes '  r e s u l t s  are  i n te r e s t i n g  

s ince  they suggest t h a t  th e  a c q u i s i t io n  of pronominal number d i f f e r s  in 

some way from the a c q u i s i t io n  of gender and case .  Why is pronominal 

number acquired so l a t e ,  and is there  any connection between t h i s  and 

c h i l d r e n ' s  performance with respec t  to P r in c ip le  B of the  binding 

theory?

Scholes '  study suggests th a t  the sub jec ts  t e s t e d  in the  p i l o t  work 

mentioned here were too young to  be making the  necessary d i s t i n c t i o n s  

r e l a t i n g  to number. Thus, we need to turn  to  o lder  ch i ld ren .  As a 

r e s u l t  of t h i s  p i l o t  work, several  design changes were made ( inc lud ing  

the ad d i t ion  of a pronominal number p r e t e s t ) ,  and the re  was a s h i f t  in 

focus from younger ch i ld ren  (around age 4 or 5) to  ch i ld ren  between 5 

and 7.

4 .2  Experimental Design

This study c o n s i s t s  of th ree  p a r t s :  a pronominal number p r e t e s t ,  a 

second p a r t  t e s t i n g  binding with q u an t i f ie d  antecedents  with both
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d i s t r i b u t i v e  and c o l l e c t i v e  i n t e r p r e t a t i o n s ,  and a t h i r d  p a r t  t e s t i n g  

q u a n t i f i e r  binding and r e l a t e d  phenomena.' All th ree  p a r t s  involved a 

p ic tu re  judgment t a s k ,  although the procedure was modified fo r  Pa r t  3 

(see sec t ion  4 .2 . 2 .3  b e lo w ) /

In sec t ion  4 .2 .1  1 w i l l  descr ibe  ad u l t  and c h i ld  su b je c t s .  In 

sec t ion  4 .2 .2  I w i l l  descr ibe  the experimental m a te r i a l s .  F in a l ly ,  in 

sec t ion  4 .2 .3  I w i l l  descr ibe  the  experimental  procedure.

4 .2 .1  Subjects

For the  kind of su b t le  judgments t h a t  a re  being in ves t iga ted  here , 

i t  is important to  include adu l t  su b jec ts  f o r  comparison with ch i ld  

su b je c t s .  Both are  descr ibed below.

'There was an ad d i t io n a l  task  immediately following Part  2. This was 
a prompted production task  involving possess ive  pronouns and the 
q u a n t i f i e r s  every and a l l .  This w i l l  be descr ibed in sec t ion  4 .2 .2 .2 .

'The p ic tu re  judgment task  was chosen over o ther  ta sk s  for  a number 
of reasons .  F i r s t ,  i t  is comparable to the  task  used in severa l  o ther  
re levan t  s tu d ie s ,  in p a r t i c u l a r  severa l  of the  s tu d ie s  by Nexler and 
Chien. In a d d i t io n ,  the modified vers ion of the  p i c tu r e  judgment task 
seems comparable to some of the  s tud ies  of q u a n t i f i e r  spreading d iscussed  
in sec t ion  2 .3 .2  above. The p i c tu r e  judgment task  allows us to  t e s t  the  
s u b j e c t ' s  understanding o f  the  same sentence in m ult ip le  con tex ts ,  and 
every sub jec t  is presented with the same s i t u a t i o n  ( th e re  is  no chance of 
a s to ry  being ac ted  out d i f f e r e n t l y  fo r  d i f f e r e n t  su b je c t s ;  the  only 
v a r i a b i l i t y  is in p ronuncia t ion  and the  number of  r e p e t i t i o n s  of each 
sentence) .  F in a l ly ,  t h i s  ta sk  is f a i r l y  f a s t  and easy to  run ( req u i r in g  
only one experimenter) ,  so t h a t  each subject  could be t e s t e d  on a number 
of d i f f e r e n t  sentence types .  The p ic tu re  judgment task  has two major 
d isadvantages.  One is  the  d i f f i c u l t y  of i l l u s t r a t i n g  some a c t ion s  in 
p i c tu r e s ;  t h i s  in pa r t  determined which verbs could be used. The second 
1s the  tendency fo r  ch i ld ren  to  p re fe r  to  say "yes" to  adu l t  ques t ions ;  
t h i s  tendency was countered with the  use of a number of "no" f i l l e r s ,  and 
in f a c t  did  not seem to  be a problem with most c h i ld ren .
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4 .2 .1 .1  Adult subjects

Adult sub jec ts  were s tudents  tak ing  an in troduc to ry  psychology 

c la s s  a t  Baruch College,  who received  two experimental  c r e d i t  hours fo r  

p a r t i c i p a t i o n . 1 They came from a v a r i e ty  of e thn ic  backgrounds, but a l l  

were na t ive  speakers of English .  A ltogether  the re  were twenty- three  

a d u l t s  who took p a r t  in the  experiment. One s u b j e c t ' s  data  are  excluded 

from the an a ly s i s  because i t  became c le a r  t h a t  she had misunderstood the 

task.* The remaining twenty-two a d u l t s  were f i f t e e n  women and seven 

men.

With a d u l t s ,  a l l  p a r t s  of the  experiment were conducted in one 

sess ion ,  which was between an hour and an hour and a h a l f  in l e n g th .1 

The procedures were id e n t i c a l  to  those  used with c h i ld r e n ,  except t h a t  

fo r  a d u l t s  only Pa r t  3 was audio-recorded (while with ch i ld ren  a l l  th ree  

p a r t s  were recorded) .

4 .2 .1 .2  Child su bjects

Child sub jec ts  were monolingual English-speakers  with no known 

speech, hear ing ,  or v is ion  problems. Subjects  were e n l i s t e d  through

*There were two exceptions to  t h i s .  Both were non-1in g u is ts  who had 
graduated from co l lege  with in  the  past  f i v e  yea rs .  The performance of 
these two su b jec ts  appears in d is t in g u ish a b le  from the  performance of the 
o the r  ad u l t  sub jec ts .

*This sub jec t  asked fo r  d i r e c t i o n s  severa l  times during the 
experiment, and a f t e r  the  experiment mentioned t h a t  she had thought she 
was supposed to respond as she expected a c h i ld  would respond. No o ther  
a d u l t s  seemed to  m is in te r p re t  the  i n s t r u c t io n s  in t h i s  way.

sThe two non-students  mentioned above were seen in two se ss ion s .  The 
f i r s t  sess ion  Included the number p r e t e s t  and Par t  2. Pa r t  3 was 
conducted in a second sess ion which took place approximately two months 
l a t e r .
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public  elementary schools in Connecticut ,  a daycare c en te r  in Manhattan, 

and an a f t e r  school program in Brooklyn, through personal acquaintances 

of the  author ,  or through f l i e r s  posted in s to re s  and l i b r a r i e s  in 

Brooklyn. '  Each c h i ld  was seen in d iv id ua l ly  (though o ccas iona l ly  a 

parent  or adu l t  was a lso  presen t  fo r  some sess ions)  in one to  four 

s e s s io n s . '  In most cases ,  ch i ld ren  were rewarded a t  the  end of each 

sess ion  with an animal p i c tu re  to  co lo r .

A t o t a l  of s ix ty -one  ch i ld ren  were t e s t e d ,  ranging in age from 3;4 

to  9;5 (mean age 5 ;9 ) .  Of th e s e ,  four (ages 3;3,  3 ;4 ,  3;11, and 6;6)  

were uncooperative or  were unable to complete the ta sk .  Of the  

remaining f i f ty - s e v e n  c h i ld re n ,  tw enty- three  (ages 3;8 to  7 ;2 ,  mean age 

5;3} did  not pass the  ob jec t  pronoun sec t ion  of the number p r e t e s t  (see  

sec t ion  4 .2 .2 .1  below), and were e i t h e r  not t e s t e d  f u r t h e r  or e l s e  t h e i r  

data  were not included fo r  the  a n a ly s i s  of Par t  2 and Par t  3. An 

ad d i t io n a l  four ch i ld ren  were excluded from Par t  2 and Pa r t  3 because 

they f a i l e d  on the  q u a n t i f i e r  f i l l e r s  in Par t  2 .1 The remaining t h i r t y

‘I am extremely g ra te fu l  to  the following programs and schools which 
allowed me access to  c h i ld ren :  Andover Elementary School (Andover, CT);
the  H i l l  and P la in  School (New Milford,  CT); the  E lizabeth  Seton Preschool 
and Kindergarten (New York, NY), and the  Congregation Beth Elohim After  
School Center (Brooklyn, NY). In a d d i t io n ,  I am g r a t e f u l  to  the Prospect 
Park YMCA Child Care Center (Brooklyn, NY) fo r  allowing me to  do my p i l o t  
work th e re .

'One of the youngest c h i ld re n ,  AE (age 3 ;9 ) ,  requ ired  a t o t a l  of seven 
sess ions  (one sess ion fo r  the  p r e t e s t ,  four  fo r  Par t  2, and two fo r  Part  
3) .  This was p a r t l y  due to  scheduling d i f f i c u l t i e s  and p a r t l y  due to  
l im i ta t io n s  of AE's a t t e n t i o n  span.

*There were twelve q u a n t i f i e r  f i l l e r s  in Par t  2, s ix  matches (which 
requ ired  acceptance)  and s ix  mismatches (which requ ired  r e j e c t i o n ) .  The 
match p ic tu r e s  showed th ree  animals performing an a c t io n ,  while  the 
mismatch p ic tu re s  showed two out of th re e  animals performing t h a t  a c t io n .  
Half of the q u a n t i f i e r  f i l l e r s  t e s t e d  understanding of a l l ,  and h a l f

( c o n t in u e d . . . )
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c h i ld ren  who were included in Par t  2 ranged in age from 3;4 to  9;5 (mean 

age 6 ;2 ) .  Of th e se ,  twenty-four ch i ld ren  were a v a i la b le  to  be included 

in Par t  3. The ch i ld ren  in P a r t  3 ranged in age from 3;4 to  7;7 (mean 

age 5;10).

4 . 2 . 2  M a ter ia l s

For each experimental item the v isua l  input was an 8 1/2" X 11" 

black-and-white  p i c tu r e .  Animal p i c tu r e s  were computer-generated using 

various graphics programs. They were then cut  and pasted ,  and 

photocopied onto card s tock.  For sample p i c tu r e s ,  see Appendix K.

Four general  dec is ions  were made about the  m a te r ia ls  fo r  a l l  pa r t s  

of t h i s  s tudy. F i r s t ,  a l l  animals p ic tu red  were male, and sub jec ts  were 

to ld  t h i s .  This was so t h a t  gender would not be an add i t ion a l  f a c to r  in 

determining a pronoun's r e f e r e n t .  The pronouns t e s t e d  were thus 

s ingu la r  masculine (he, him, and h is , and in P a r t s  2 and 3, him self) and 

p lu ra l  (they , them, and th e ir , and in Pa r ts  2 and 3, them selves). 

Masculine pronouns were chosen over feminine pronouns because of the 

d i s t i n c t i o n  between the  ob jec t  pronoun him and possessive  h is ,  as 

opposed to  the  ambiguous her.

Second, the  p r in c ip a l  l i n g u i s t i c  input in each case was a yes/no 

quest ion asked about one of the  p i c tu r e s .  As a r e s u l t ,  response data  

are  in the  form of "yes" or "no" answers (and, In Par t  3, responses to  

the  quest ion ,  "Why n o t?" ) .  As a r e s u l t ,  the experimental task  did  not

*(..  .continued)
te s t e d  unders tanding of every. All sub jec ts  c o r r e c t l y  answered a l l  of the 
match p i c tu r e s .  However, these  four ch i ld ren  f a i l e d  to r e j e c t  q u a n t i f i e r  
mismatches in 5 or  6 out of 6 cases.
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put g rea t  demands on su b je c t s '  memory.

Third, a l l  of the  quest ions  were in the  pas t  ten se .  Since 

pronominal number is  p a r t  of  what 's  being inves t iga ted  here ,  pas t  tense  

was used to  e l im ina te  the  need fo r  sub jec t  verb agreement marking. For 

the  same reason ( in  t h i s  case ,  to  avoid the  complication of dependent 

p l u r a l s ) ,  in sentences with possessive  pronouns, the  th ings  possessed 

were a l l  mass nouns or inherent  p lu ra ls .*

F in a l ly ,  in a l l  cases ,  verbs were chosen based on whether they 

could be shown as both r e f l e x iv e  and non-ref lex ive  a c t io n s ,  and as both 

c o l l e c t i v e  and d i s t r i b u t i v e .  This l imited the poss ib le  verbs a g rea t  

d e a l ,  but  made d i f f e r e n t  types of p ic tu re s  more comparable. For 

sentences with possessive  pronouns, verbs were chosen based on whether 

the  possessor-possessed  r e l a t i o n s h i p  could be c l e a r l y  i l l u s t r a t e d .

In the following sec t ions  I w i l l  d iscuss  the  m a te r i a l s  fo r  the 

number p r e t e s t  and Pa r t s  2 and 3 more s p e c i f i c a l l y .  In sec t ion  4 .2 .2 .1  

I w i l l  descr ibe  the  m a te r i a l s  used in the  number p r e t e s t .  In sec t ion

4 . 2 . 2 . 2  I w i l l  de sc r ib e  the  m a te r ia ls  used in Pa r t  2 ( inc lud ing  the  

prompted production p i l o t  study mentioned above). F in a l ly ,  in sec t ion

4 .2 . 2 .3  I w i l l  de sc r ib e  the  m a te r ia l s  used in Par t  3.

4 .2 .2 .1  Number P r e t e s t

The number p r e t e s t  was designed to see whether the  ch i ld ren  

d i s t in g u ish ed  between s in g u la r  and p lu ra l  pronouns. There were twenty- 

four experimental  items. Each p ic tu re  was shown with two d i f f e r e n t

*This was not t ru e  fo r  the e l i c i t e d  production task  following Part  2. 
See sec t ion  4 .2 .2 .2 .
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sentences ,  one match and one mismatch (and each sentence was given with 

two d i f f e r e n t  p i c tu r e s ,  one match and one mismatch). There were e igh t  

items Involving s ingu la r  and p lu ra l  ob jec t  pronouns, e ig h t  Items 

involving s in gu la r  and p lu ra l  subject  pronouns, and e ig h t  items

involving s in g u la r  and p lu ra l  possess ive  pronouns. These experimental

sentences a re  given in Appendix Al.

The p ic tu r e s  genera l ly  showed f iv e  animals. For example, fo r  Al

and AS, "Did the  bear spray him?", sub jec ts  were shown a p i c tu r e  with a 

bear ,  a p a r r o t ,  and th ree  baby t i g e r s .  In Al, the  match case ,  the  bear 

sprayed the p a r r o t ,  but not the  baby t i g e r s ;  in A5, the mismatch case ,  

the bear sprayed the baby t i g e r s  (as  a group), but  not the p a r ro t .

These same p ic tu re s  were used with A2 and A6 r e s p e c t iv e ly ,  with the  

sentence "Did the  bear spray them?". Al and A5 t e s t e d  the  s in g u la r  

pronoun, while A2 and A6 t e s t e d  the  p lu ra l  pronoun.

Object pronoun items included the verbs spray and brush. Subject  

pronoun items included the verbs brush and pour (water) on. Possess ive  

pronoun Items included the verbs wipe ( h is / th e ir  g la sse s )  and cut 

(h is /th e ir  h a ir ).

Sixteen f i l l e r  items were included in the  number p r e t e s t  ( in  

add i t ion  to four t r a i n i n g  items a t  the beginning) ,  fo r  a t o t a l  of f o r t y  

items. F i l l e r s ,  which were g e n e ra l ly  simpler  sentences and p ic tu re s  

(conta in ing  no q u a n t i f i e r s  and no pronouns), were meant to  encourage 

"no" responses and to  avoid s a t i a t i o n  with experimental  m a te r i a l s .  Two 

th i r d s  of the  f i l l e r s  ( ten  items) required  "no" answers. Verbs in the 

f i l l e r  items Included spray, point to , brush, pour (water) on, t ic k le ,  

wash, wipe, drink, step  on, and c l M .  A l i s t  of f i l l e r s  is given in
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Appendix A2.

The order  of items was semi-random, so t h a t  s im i la r  items were 

separa ted  and so t h a t  no more than th ree  "no" answers were expected in a 

row, and no more than th ree  "yes" answers were expected in a row. There 

were two poss ib le  orders  fo r  the  number p r e t e s t  (Form 1 and i t s  reve rse ,  

Form 2; see Appendix Al);  approximately h a l f  of the  c h i ld  su b je c t s  and 

h a l f  of the ad u l t  sub jec ts  were presented with m a te r ia l s  in each order .  

The number p r e t e s t  was u su a l ly  completed in one sess ion  of about IS or 

20 minutes.

Since the  main focus of  Par t  2 and Part  3 was on sentences with 

objec t  pronouns ( e . g . ,  "The bears  sprayed them"), only those sub jec ts  

who passed the  ob jec t  pronoun sec t io n  of the  number p r e t e s t  were 

included in Pa r t  2 and Pa r t  3. Subjects  were considered to  pass a 

sec t ion  by performing s i g n i f i c a n t l y  above chance a t  the  .05 level as 

determined by binomial expansion. To be above chance, su b je c t s  had to 

answer a t  l e a s t  6 out of 8 of  the experimental items c o r r e c t ly .

Subjects  were a l so  excluded i f  they were inco r rec t  on more than two 

f i l l e r  i tem s .1®

4 . 2 . 2 . 2  Part 2

Par t  2 was designed to  t e s t  binding P r in c ip le s  A and B, 

d i s t r i b u t i v e  and c o l l e c t i v e  i n t e r p r e t a t i o n s  of pronominals, and binding 

with every, a l l ,  and p lu ra l  an tecedents .  Par t  2 co n s i s ted  of twenty- 

th ree  experimental  p ic tu re - s en ten c e  p a i r s ,  with th ree  tokens of each

'®Three sub jec ts  (ages 4 ;4 ,  4;11, and 5;9) who passed the ob jec t  
s ec t io n  of the number p r e t e s t  were excluded based on t h i s  c r i t e r i o n .
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p ic tu re - s en ten c e  p a i r .  The sentence types ,  and schematic renderings of 

the p i c tu r e s ,  a re  given in Appendix Bl.

Items in Par t  2 included the  verbs spray, brush,  and pour (water)  

on for  sentences with ob jec t  or r e f l e x iv e  pronouns, and c u t  ( h i s / t h e i r  

h a i r ) ,  wipe ( h i s / t h e i r  g l a s s e s ) ,  and d r ink  ( h i s / t h e i r  Ju ic e )  for  

sentences with possess ive  pronouns.

For ty -s ix  f i l l e r  items were included In Pa r t  2 ( in  a d d i t io n  to 

four t r a in in g  items a t  the  beginning of the  f i r s t  h a l f  of Par t  2) ;  a 

l i s t  of these  f i l l e r s  i s  given in Appendix B2. There were th ree  types 

of f i l l e r s .  The f i r s t  t h i r t y  were Simple f i l l e r s ,  with simpler 

sentences and p ic tu re s  (con ta in ing  no q u a n t i f i e r s  and no pronouns).

These were meant to  encourage "no" responses and to  avoid s a t i a t i o n  with 

experimental  m a te r i a l s .  Two t h i r d s  of these  simple f i l l e r s  (twenty 

items, f i l l e r s  11-30) required  "no" answers. For most "no" f i l l e r s ,  the 

p ic tu re  and sentence did not match because the  wrong animal was 

performing the  a c t io n ;  in t h i s  way, su b jec ts  were focused on who was 

doing what to  whom.

Another four items, the  Spreading f i l l e r s  ( f i l l e r s  31-34),  while 

s u f f i c i e n t l y  d i f f e r e n t  from the main body of experimental items to  be 

considered f i l l e r s ,  were in f a c t  of I n t e r e s t  in themselves. These four 

items t e s t e d  " q u a n t i f i e r  spreading" type sentences with the  q u a n t i f i e r s  

every and a l l  (using the  verbs brush and t i c k l e ) .  All four of these  

items were expected to  rece ive  "yes" responses from a d u l t s ;  an in co r rec t  

answer would be a r e j e c t i o n  of these  items. One poss ib le  reason fo r  

r e j e c t i o n ,  though not the  only p o ss ib le  reason, was q u a n t i f i e r  

spreading.  A r e j e c t i o n  alone would not be s u f f i c i e n t  evidence fo r



208
q u a n t i f i e r  spreading; however, some ch i ld ren  spontaneously expla ined 

t h e i r  r e j e c t i o n s ,  g iving explanat ions  which were l a t e r  coded as 

spreading responses.

F in a l ly ,  the remaining twelve Q u an t i f ie r  f i l l e r s  ( f i l l e r s  35*46), 

while a lso  of i n t e r e s t ,  were s u f f i c i e n t l y  d i f f e r e n t  from the main body 

of experimental items to  be considered f i l l e r s .  These items t e s te d  

s u b je c t s '  understanding of the  un iversa l  fo rce  of the  q u a n t i f i e r s  every 

and a l l .  Six items t e s t e d  every,  and six items t e s t e d  a l l .  Half of 

each of  these  required  "yes" responses ,  and h a l f  requ ired  "no" 

responses.  The items which required  r e j e c t i o n  showed only two out  of 

th ree  animals performing an ac t ion  on a four th  animal. For example, one 

sentence was "Did every bear spray the p ig?" .  The p ic tu re  r equ i r ing  

r e j e c t i o n  showed two bears spraying the  pig and a t h i r d  bear  nfil 

spraying the pig ( f i l l e r  35); the  p ic tu re  req u i r in g  acceptance showed 

a l l  th ree  bears spraying the  pig ( f i l l e r  36).

The order  of f i l l e r s  and experimental sentences was semi-random, 

so t h a t  s im i la r  items were separated and so th a t  no more than th re e  "no" 

answers were expected in a row, and no more than th ree  "yes" answers 

were expected in a row. Items were presented in two d i f f e r e n t  orders  

(Form 1 and i t s  r eve rse ,  Form 2; see Appendix Bl) ;  approximately h a l f  of 

the  ch i ld  sub jec ts  and h a l f  of the  ad u l t  sub jec ts  were presented with 

m a te r ia l s  in each order .

Pa r t  2 was q u i te  long, with a t o t a l  of s ix ty -n in e  experimental 

items plus f o r t y - s i x  f i l l e r s ,  fo r  a grand t o t a l  of one hundred f i f t e e n  

items. For most ch i ld ren ,  Par t  2 required  two sess ions  of 20 to  30 

minutes each.
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Immediately fo llowing Part  2 the re  was a very shor t  prompted 

production ta sk .  In t h i s  t a sk ,  the  experimenter to ld  the  su b je c t s  two 

shor t  s t o r i e s  which d e ta i l e d  the  misadventures of th ree  monkeys and 

th ree  p a r r o t s ,  r e s p e c t iv e ly .  At the end of each s to ry ,  sub jec ts  were 

asked one quest ion  with e i t h e r  every or a l l .  For example, a f t e r  hearing 

how each of the monkeys had bumped h is  nose, sub jec ts  were asked, "What 

did every monkey bump?" or  "What did  a l l  the  monkeys bump?"; su b je c t s  

t y p i c a l l y  answered "his nose",  " t h e i r  nose" or  " th e i r  noses". This task  

1s d iscussed in more d e t a i l  in sec t io n  5 .2 .2 .2 ,

4 .2 . 2 .3  Pa r t  3

Part  3 was designed to  t e s t  more ex te n s iv e ly  c h i l d r e n ' s  

understanding of q u a n t i f i e r  binding and r e l a t e d  phenomena. Par t  3 

involved a modified version of the  p ic tu re  v e r i f i c a t i o n  task  used in the

number p r e t e s t  and Pa r t  2. In i t s  o r ig in a l  form, the task  pa ired  one

sentence with one p ic tu re ;  however, in Par t  3, fo r  each p i c tu r e ,  

sub jec ts  were asked more than one ques t ion .  In Par t  3, th e re  was a t o t a l  

of f i f ty - tw o  q u e s t io n s ."  These ques t ions  and schematic drawings of 

each p ic tu re  a re  presented in Appendix C. Subjects  were shown f i f t e e n  

d i f f e r e n t  p i c tu r e s ,  and asked from th ree  to  f iv e  quest ions  fo r  each

p ic tu r e .  There was only one token of each sentence type.  When a

sub jec t  responded "no" to  a ques t ion ,  he or  she was asked "Why not?" or 

"What r e a l l y  happened?” .

"Two a d u l t s  and eleven ch i ld ren  were asked an ad d i t io n a l  twelve p i l o t  
ques t ions  (with four  a dd i t iona l  p i c t u r e s ) ,  which were added on a t  the  end 
of Pa r t  3. These a d d i t io n a l  ques t ions  t e s t e d  bound d i s t r i b u t i v e  
I n t e r p r e t a t i o n s  and every-a q u a n t i f i e r  spreading,  with v a r i a t i o n s  In the  
p i c tu r e s .  These quest ions  w i l l  not be d iscussed f u r th e r  here.
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The main focus in t h i s  sec t ion  was on s u b je c t s '  answers to the  

quest ion  "Why not?" or  "What r e a l l y  happened?". As a r e s u l t ,  I t  was 

thought t h a t  a more ex tens ive  design involving f i l l e r s  was not 

necessary ,  s in ce ,  in the  previous p a r t s ,  the  major reason fo r  having 

f i l l e r s  was to  encourage su b je c t s  to  r e j e c t  p ic tu re - sen ten c e  p a i r s  when 

necessary ( s ince  ch i ld ren  g e n e ra l ly  have a preference  fo r  saying "yes" 

over saying "no"). In Pa r t  3, in many cases ,  ch i ld ren  were 

demonstrating the  phenomenon under study by in c o r re c t ly  r e j e c t i n g  

p ic tu re - sen ten c e  p a i r s .

Some of the  quest ions  in Pa r t  3 were intended to d u p l ic a te  

ques t ions  in P a r t  2 . ” There were two reasons fo r  t h i s .  F i r s t ,  fo r  

some sub jec ts  the re  was a delay between Pa r t  2 and Pa r t  3. As a r e s u l t ,  

i t  was necessary to  confirm th a t  c h i l d r e n ' s  judgments of c e r t a in  

experimental  sentences had not changed during the  time delay .  Second, 

s ince  th e re  were d i f f e r e n c e s  between the  procedures fo r  Par t  2 and Par t  

3, t h i s  d u p l ica t ion  allowed a comparison of these  two procedures,  and in 

a sense allowed each procedure to  con tro l  fo r  the  o th e r .  Par t  2 

included m ult ip le  tokens of each quest ion  and included f i l l e r s .  Pa r t  3 

did  not Include th ese ,  but allowed an oppor tun i ty  to  ask "Why not?" in

order  to  ge t  an understanding of why c e r t a i n  p ic tu re - sen ten c e  p a i r s  were

r e j e c t e d .

The quest ions  in Par t  3 can be divided into  7 se c t io n s .  The

quest ions  1n Section 1 (Q1 to  Q7) were an in t roduc t ion  to  the  task  and a

r e p l i c a t i o n  of some of the  ques t ions  in Par t  2. Section 2 (Q8 to  Q13)

‘’For a comparison of r e s u l t s  on items from Par t  2 repeated in Par t  3, 
see Appendix F.
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t e s t e d  sentences with q u a n t i f i e r s  in sub jec t  p o s i t io n .  Section 3 (Q14 

to  Q19) t e s t e d  sentences with q u a n t i f i e r s  in ob jec t  p o s i t io n .  Section 4 

(Q20 to  Q34), the  main body of Par t  3, t e s t e d  a v a r i e ty  of sentence 

types using p ic tu re s  which showed a one-to-one mapping between sub jec ts  

and o b je c t s .  Section 5 (Q35 to  Q40) was a r e p l i c a t io n  of Par t  2, 

t e s t i n g  a bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  with pronouns. Section 6 

(Q41 to  Q46) t e s t e d  a /ev e ry  q u a n t i f i e r  spreading,  and Section 7 (Q47 to  

Q52) t e s t e d  every /a  q u a n t i f i e r  spreading.

All sub jec ts  saw the  p ic tu re s  in the  same, semi-random order ,  but 

the quest ions  fo r  each p i c tu r e  were ordered randomly (each was w r i t ten  

on a separa te  card ,  and the  cards were shuff led  fo r  each s u b je c t ) .  The 

order  of p re sen ta t io n  of p i c tu re s  is given in Appendix C.

4 . 2 . 3  Procedures

An overview of the  experimental pro tocol  i s  given in (2 ) .

(2) Experimental Protocol

SESSION 1 [t ime: about 20 minutes] 
name animals
Training 1: p ic tu re  choice ,  p lu ra l  vs. s in g u la r  

sub jec t  NP, he vs.  they  
Training 2: four p ra c t i c e  yes/no judgment (two yes,  

two no)
Number P retest

SESSION 2 [t ime: 20 to 30 minutes] 
name animals 
Training 1: (see  above)
Training 2: (see  above)
Part 2 (1 s t  ha l f )

SESSION 3 [t ime: 20 to  30 minutes]
same as sess ion 2; may omit naming animals,  may omit 

t r a i n i n g  1 
no t r a i n in g  2 
Part 2 (2nd h a l f )  
prompted product ion p i l o t
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SESSION 4 [time: 15 to 20 minutes) 
name animals 
no t r a i n in g
Part 3: m u l t ip le  q u e s t io n s /p i c tu r e ;  answers to  "Why 

not?"

All da ta  were recorded on response sheets  by the experimenter  

during the experiment. In a d d i t io n ,  for  c h i ld  su b je c t s ,  a l l  p a r t s  of 

t h i s  study were audio-recorded using a hand-held m in i - c a s s e t t e  recorder  

( fo r  a d u l t s ,  only Par t  3 was recorded) .  All recordings  were t r a n s c r ib e d  

e i t h e r  by the  experimenter  or by a p ro fess iona l  t r a n s c r i b e r .  Any 

t r a n s c r i p t i o n s  not done by the  experimenter were checked by the 

experimenter  fo r  accuracy.

For a l l  th ree  p a r t s  (and a t  the  beginning of both sess ions  of Part  

2) ,  sub jec ts  were f i r s t  shown p ic tu re s  of the c h a rac te rs  involved In 

experimental  sentences ,  and asked to name the animals. Each time they 

were reminded th a t  a l l  of the  animals were males.

In the  number p r e t e s t  and Par t  2, su b jec ts  were given two types of 

t r a i n i n g .  For the  f i r s t  t r a i n in g  s e t ,  sub jec ts  were shown two p i c tu r e s  

a t  the  same time; one p i c tu r e  showed one t i g e r  wearing g la s s e s ,  while 

the  o th e r  showed th ree  id e n t i c a l  t i g e r s  wearing g la s se s .  Subjects  were 

then asked to  poin t  to  the  p ic tu re  which showed "The t i g e r s  are  wearing 

g la s s e s " ,  and then to  po in t  to  the  p ic tu re  which showed "The t i g e r  is 

wearing g l a s s e s . "  Subjects  were given feedback on t h e i r  responses,  and 

when i t  was c l e a r  t h a t  they understood the d i s t i n c t i o n  between the  two 

sentences ,  the experimenter moved on to the  second t r a i n in g  p a i r .  

Subjects  were again shown two p ic tu re s  a t  once; t h i s  time, one p ic tu re  

showed one mouse holding b a l loons ,  and the o the r  p i c tu r e  showed th ree  

id e n t i c a l  mice holding ba l loons .  Now the  sub jec ts  were asked to  point
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to  the p ic tu re  which showed "They are  holding b a l loons" ,  and then to  

poin t  to  the  p ic tu re  which showed "He is holding b a l l o o n s . T h e  

purpose of t h i s  t r a in in g  was to focus s u b je c t s '  a t t e n t i o n  on the 

d i s t i n c t i o n  between s ingu la r  and p l u r a l .  Su rp r i s in g ly  enough, th e re  

were sub jec ts  who had a g rea t  deal  of d i f f i c u l t y  with t h i s  

d i s t i n c t i o n 1*; a l l  of these  sub jec ts  were l a t e r  e l im ina ted  since they 

f a i l e d  the number p r e t e s t .  This t r a i n i n g  s e t  was used before  the  number 

p r e t e s t  and, depending on the  time between se ss io ns ,  a t  the beginning of 

e i t h e r  or both halves of Par t  2.

The second t r a i n in g  se t  cons is ted  of four sample p ic tu re - sen ten c e  

p a i r s ;  sub jec ts  were shown a p ic tu re  and asked to  r ep ly  "yes" or "no" to 

a quest ion about the  p ic tu r e .  Subjects  were given feedback on these  

four p a i r s .  Two p ic tu re -sen tence  p a i r s  were matches, e l i c i t i n g  "yes" 

responses,  and two were mismatches, e l i c i t i n g  "no" responses.  This 

t r a i n in g  se t  was used before  the  number p r e t e s t  and before  the  f i r s t  

sess ion  of Par t  2, and was meant to  f a m i l i a r i z e  sub jec ts  with the  task 

of responding to the  ques t ions  about the p i c tu r e s .  Experimental and 

f i l l e r  items in the number t e s t  and in Par t  2 were s im i la r  to  these  

t r a i n in g  items, except t h a t  no feedback was given.

One cons idera t ion  in t h i s  type of study is the  presence or absence

"This t r a i n in g  may have a f f e c te d  ( i . e . ,  improved) c h i l d r e n ' s  
performance on the  number p r e t e s t  with sub jec t  pronouns. Therefore,  
comparisons of the r e l a t i v e  order  of competence fo r  sub jec t  vs. ob jec t  or 
possess ive  pronouns may not be v a l id .  However, the  main focus of t h i s  
study was on objec t  pronouns, so the  b e n e f i t s  of t h i s  t r a i n in g  seemed to  
outweigh the disadvantages.

,4The ch i ld ren  who had d i f f i c u l t i e s  with t h i s  task  were not 
n e c e s sa r i ly  the  youngest ch i ld ren  t e s te d .  One c h i ld  who had a g rea t  deal 
of t ro u b le  with t h i s ,  and who was subsequently e l im ina ted  because of the  
number p r e t e s t ,  was age 6;8.
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of o th e r  p o te n t i a l  an tecedents  fo r  the  pronouns In the  experimental

sentences .  What t h i s  amounted to here was a quest ion  of what o ther

animals to  Include In the  p i c t u r e ,  whether or  not to  have a lead- in

sentence,  and the order  of p re sen ta t io n  of the  animals in a lead- in

sentence.  Kaufman (1987) (d iscussed  in sec t ion  2 .2 .1 .3  above),

descr ibed p i l o t  work which showed the  need fo r  some kind of con tex t  in

s tud ies  of pronoun use:

Sentences l ike  "The monkey scratched him" sometimes 
produced q u izz ica l  looks, or quest ions l ik e  "Who's 
him?" even when they c o r r e c t l y  followed an enactment 
of the  event .  The event i t s e l f  was j u s t  not 
s u f f i c i e n t  to  e s t a b l i s h  the  intended re fe rence .  What 
appeared to  be needed was a l i n g u i s t i c a l l y  encoded 
r e f e r e n t  (Kaufman, 1987, p . 7).

In c o n t r a s t ,  Koster (1993) argues aga ins t  the re levance  of a lead- 

in sentence:

anaphora a c q u i s i t io n  s tu d ie s  should not confuse 
anaphora across  d iscourse  and anaphora with in  
sentences .  In the  f i r s t  case ,  the  ro le  of syntax is 
clouded by the in te r fe re n ce  of pragmatic , non- 
grammatical s t r a t e g i e s .  To reduce the e f f e c t s  of 
pragmatic s t r a t e g i e s  and concentra te  on sy n ta c t ic  
knowledge, poss ib le  antecedents  must occur within  the  
sentence s t r u c tu r e .  Lead-1n sentences a re  not 
s u i t a b l e  fo r  p resen t ing  poss ib le  antecedents  (Koster,
1993, p . 94).

The problem with having i n t r a s e n t e n t i a l  antecedents  i s  t h a t  the 

sentences can then become long and unwieldy, p lac ing a g r e a t e r  demand on 

s u b je c t s '  memory.

Foster-Cohen (1994) p resen ts  o ther  arguments aga ins t  lead - in  

sentences based on re levance .  She suggests t h a t  lead- in  sentences 

c re a te  redundancy, which adds to  c h i l d r e n ' s  d i f f i c u l t y  in r e j e c t i n g  

mismatch s i t u a t i o n s .  The problem is  " the naming of the  p ro tag o n is t s  

which one may assume are  a lready  i d e n t i f i a b l e  from the p i c tu r e .  I f  they
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are  not obvious from the f i r s t  p i c tu r e ,  the  f a c t  t h a t  the  t r i a l s  a l l  

involve the  same p ro tag o n is t s  w i l l  quickly  obvia te  the  need to  keep 

repea t ing  the  p r o t a g o n i s t s '  i d e n t i f i c a t i o n "  (Foster-Cohen,  1994, p . 250).

On the o the r  hand, as noted by P h i l ip  & Coopmans (1995a), having a 

c o n te x t - s e t t in g  sentence t h a t  mentions a l l  of the  types of  ob jec ts  

depic ted  in the  p ic tu re  "served to  r e in fo rc e  the  pragmatic r e s t r i c t i o n  

of the  domain of q u a n t i f i c a t i o n  to  events  and o b jec ts  dep ic ted  in the  

p ic tu re"  ( P h i l ip  & Coopmans, 1995a, p . 12).

With t h i s  tens ion  between avoiding redundancy and r e s t r i c t i n g  the  

domain of q u a n t i f i c a t i o n  in mind, the  dec is ion  was made to  include 

c o n te x t - s e t t i n g  sentences here . However, an attempt was made to  take 

into  account the  f a c t s  about relevance d iscussed  by Foster-Cohen. 

Foster-Cohen d iscussed d i f f i c u l t i e s  with the  experimental  format used by 

Grimshaw & Rosen (1990). In one t r i a l  in Grimshaw and Rosen's study, 

ch i ld ren  saw Big Bird pat Ernie ,  and heard a puppet say, "I saw Big Bird 

doing something with Ernie . Big Bird pa t ted  him." Foster-Cohen notes 

th a t  ch i ld ren  may have d i f f i c u l t y  with t h i s  because the  p resen ta t io n  of 

information does not conform to  given/new order ing:  "The p o s i t io n  of 

Ernie in the  focus o r  comment p os i t io n  a t  the end of the context  

sentence leads the c h i ld  to  expect him to  be r e le v an t  to  any subsequent 

i n t e r p r e t a t i o n "  (Foster-Cohen, 1994, p .251).

To avoid t h i s  d i f f i c u l t y ,  In t h i s  study a l l  sentences ,  

experimental and f i l l e r ,  were preceded by a c o n te x t - s e t t in g  sentence in 

which the  animal or animals undergoing the  a c t io n  descr ibed  In the  

sentence was named l a s t  ( i n  the  focus or comment p o s i t i o n ) .  In t h i s  

way, t h i s  las t-mentioned animal or  group of animals was p ragm atica l ly
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a v a i la b le  as a r e f e r e n t  or  r e f e r e n t s ,  If  I t  was permitted  to  be a 

r e f e r e n t  bv the  s u b j e c t ' s  grammar."

Another cons idera t ion  in t h i s  type of study is the  sentence s t r e s s  

used. Here the number p r e t e s t  d i f f e r e d  from Part  2 and Pa r t  3. In the  

number p r e t e s t ,  the  experimenter purposely s t r e s se d  each pronoun. This 

s t r e s s  was meant to be c o n t r a s t i v e 1*; in a sentence l ik e  "Did the  bear 

spray HIM? (where the  match p ic tu re  showed the  bear spraying a p a r ro t  

but not th ree  baby t i g e r s ,  while the  mismatch p i c tu r e  showed the  bear 

spraying the t i g e r s ,  but not the  p a r r o t ) ,  the  s t r e s se d  pronoun was meant 

to  ind ica te  HIM, not them.

In Pa r t  2 and Part  3, however, the  pronouns were purposely 

d e s t r e s s e d ,  s ince many of the  ques t ions  in those p a r t s  were t e s t i n g  

binding,  and i t  has been shown ( e . g . ,  McDaniel & Maxfield, 1992) t h a t  

s t r e s s  1s r e le v an t  fo r  b in d in g . ’7

In genera l ,  the  time span between sess ions  was less  than a week; 

many of the o lder  ch i ld ren  were seen over a period of  two days, with two 

sess ions  each day. However, fo r  s ix  c h i ld re n ,  Par t  3 was conducted a 

month a f t e r  Par t  2.

’In d iscuss ing  issues of competence and performance, Thornton (1990) 
suggested t h a t  "an o b l ig a to ry  ru le  of the  grammar w i l l  overr ide  processing 
f a c to r s  in a l l  but exceptional  c ircumstances" (Thornton, 1990, p . 327). 
I t ' s  not c l e a r  to  what degree we want to  d i s t in g u i s h  pragmatic f a c to r s  
from process ing f a c t o r s ,  but  we might a l so  expect  t h a t  o b l iga to ry  r u l e s  of 
grammar w i l l  overr ide  pragmatic f a c to r s  in most circumstances.

"For f u r th e r  d iscuss ion  of t h i s ,  see sec t ion  5 .1 .1 .

’' I f  McDaniel and Maxfield a re  r i g h t ,  and ch i ld ren  who do not show 
knowledge of P r in c ip le  fi a re  In se n s i t iv e  to c o n t r a s t iv e  s t r e s s ,  then some 
of the  sub jec ts  who were e l im ina ted  in the number p r e t e s t  may have been 
p o te n t i a l  P r in c ip le  6 v i o l a t o r s .
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CHAPTER 5: RESULTS

In the  following sec t ions  I descr ibe  the  r e s u l t s  obtained in the 

study descr ibed above in sec t ion  4 .2 .  In sec t ion  5.1 I descr ibe  the  

r e s u l t s  fo r  the  number p r e t e s t .  Then in sec t ion  5.2 I w i l l  tu rn  to  the  

r e s u l t s  from Par t  2 and Part  3. Since severa l  of the  same types of 

phenomena were t e s t e d  in both Par t  2 and Par t  3, r e s u l t s  from both p a r t s  

w i l l  be presented to ge th e r ,  grouped by phenomena. The d e sc r ip t io n s  of 

sub jec ts  in Pa r t  2 and Par t  3, as well as ad d i t io n a l  s t a t i s t i c s  ( e . g . ,

analyses by sex,  by verb type,  e t c . )  a re  presented in Appendix E and

Appendix F, r e s p e c t iv e ly .

5.1 Number P r e t e s t

The design of the  number p r e t e s t  is descr ibed in sec t ion  4 .2 .2 .1  

above. The experimental sentences used in the  number p r e t e s t  a re  given 

in Appendix A.

Subjects  were considered to  pass a sec t io n  of the number p r e t e s t  

by performing s i g n i f i c a n t l y  above chance a t  the  .05 level  (based on a 

binomial d i s t r i b u t i o n ) .  To be above chance, sub jec ts  had to  answer a t  

l e a s t  6 out of  8 of the  experimental items c o r r e c t l y .

Since ad u l t  r e s u l t s  on the  number p r e t e s t  appear to  be 

unexpectedly bad, I d i scuss  them f i r s t  in sec t ion  5 .1 .1 .  Once I have 

accounted fo r  the  ad u l t  r e s u l t s  on the number p r e t e s t ,  I tu rn  to  ch i ld  

r e s u l t s  in sec t ion  5 .1 .2 .  F in a l ly ,  in sec t io n  5 .1 .3  I summarize the 

r e s u l t s  of the  number p r e t e s t .
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5 .1 .1  Adult R esults on the Number P retest

As discussed in sec t ion  4 .2 .1 .1 ,  twenty-two ad u l t  sub jec ts  were 

included in the  study as c o n t ro l s .  I t  was expected t h a t  a l l  a d u l t s  

would perform more or less  p e r f e c t ly  on the  number p r e t e s t .  Seven 

a d u l t s  (32%) had pe r fe c t  scores on a l l  th ree  sec t ions  of the  number 

p r e t e s t ,  and another seven a d u l t s  had no more than one mistake fo r  each 

sec t ion  of the  number p r e t e s t .  In sum, 64% of a d u l t s  passed a l l  th re e  

s e c t io n s .  However, e ig h t  a d u l t s  (36%) made more than one mistake,  and 

th e re fo re  f a i l e d ,  a t  l e a s t  one sec t ion  of the  number p r e t e s t . 1 I t  is 

i n t e r e s t i n g  to  look a t  what these  l a s t  e ig h t  a d u l t s  were doing. Their 

e r r o r s  are  shown in (1) .

(1) Adult Incorrec t  Responses on the Humber P r e t e s t ,  by Item

(A- ob jec t  pronouns, B« sub jec t  pronouns, C~ possess ive  pronouns) 

in c o r re c t ly  accepted in c o r re c t ly  r e je c te d
KP — C3, C4
JG — A2, A3, A4, B2, B4, Cl, C2, C3, C4
JR — Al, A2, A4, Bl, B2, B3, B4, Cl, C2
MB — A2, A4, B2, B4, C2
BY . . . A2, A4, B2 Cl, C2, C3
HL C8 A3, A4, Bl, B2, C2
CC C8 B2, B4, C4
PK C6 A4, B2, B3, B4, C2

Five of these  a d u l t s  (23%) f a i l e d  on ob jec t  pronoun sentences ( e . g . ,

"Did the  bear spray hhp/them?"), six  (27%) f a i l e d  on sub jec t  pronoun 

sentences ( e . g . ,  "Did he/they brush the  e lep han t?" ) ,  and seven (32%) 

f a i l e d  on possess ive  pronoun sentences ( e . g . ,  "Did the pa r ro t  wipe 

h is /th e ir  g la s se s? " ) .  However, most of the e r ro r s  (94%) which these  

a d u l t s  made were incorrec t  r e j e c t i o n s .  Of th ese ,  70% were r e j e c t i o n s  of 

p lu ra l  pronouns.

'For adu l t  (and c h i ld )  responses to  each sentence, see Appendix D.
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Recall how t h i s  pa r t  of the  experiment was conducted. Take B2 

(which a l l  of these adu l t s  r e j e c te d )  as an example; the  p ic tu re  fo r  B2 

showed th ree  p a r ro t s  brushing an e lephan t ,  with a mouse holding a brush 

o f f  in a corner .  Subjects were t o ld ,  "Here is  a mouse and here a re  some 

p a r r o t s .  Did THEY brush the elephant?" When quest ioned a f t e r  the  

p r e t e s t ,  several  of these  a d u l t s  sa id  t h a t  they had re j e c te d  these  cases 

because they thought the  p lu ra l  pronouns re f e r r e d  to  a l l  of the 

mentioned animals; in the  case of B2, they had r e j e c te d  the p ic tu re -  

sentence p a i r  because the  mouse did not brush the e lephant  along with 

the  p a r r o t s .  This was not a misunderstanding of the  number of the  

pronoun, but a d i f f e r e n t  i n t e r p r e t a t i o n  of the  s t r e s s  which was put on 

the  pronoun. While the s t r e s s  was meant to be c o n t r a s t iv e  ( they  vs.  

he ) ,  some a d u l t s  considered i t  to  be emphatic, and thus expected i t  to  

include a l l  of the  named animals. Although these  responses a re  qu i te  

reasonable ,  in the  d iscuss ion  th a t  follows I w i l l  continue to  use the  

term "correc t"  only for  the responses intended in planning t h i s  

experiment, unless  otherwise noted.

What can we say about the  remaining mistakes? (1) is  repeated as

(2 ) ,  with a l l  of the  o v e r re jec t io n s  of p lu ra l  pronouns e l im ina ted .

(2) Adult Incorrec t  Responses on the Number P r e t e s t ,  by Item 

(A* o b jec t  pronouns, B« sub jec t  pronouns, C- possess ive  pronouns)

in c o r re c t ly  accepted in c o r re c t ly  r e j e c te d

KP
JG
JR
BY
HL
CC

A3
C3

Cl, C3
A1 B l, B3, Cl

Cl, C3
C8
cs

A3, Bl

PK C6 B3
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With these  remaining mistakes ,  only th re e  a d u l t s  (14% of the  t o t a l  

number of a d u l t s )  have two or more mistakes in any one sec t io n  (shown in 

bo ld face) :  JG and BY f a i l e d  possess ives ,  and JR f a i l e d  su b je c t s .  After  

we take  into  account the  d i f f e r e n t  s t r e s s  I n t e r p r e t a t i o n  discussed 

above, the  numbers and percentages of a d u l t s  passing each pronoun type 

are  those  given in (3).

(3) Adults Passing the  Number P r e t e s t ,  by Pronoun Type

o b jec t  pronouns sub jec t  pronouns possess ive  pronouns
number
passing 22 21 20

percentage 100% 95% 91%
of a d u l t s

Since a l l  of these  a d u l t s  passed the  ob jec t  pronoun sec t io n  of the  

p r e t e s t ,  they can be included in the  subsequent sec t ions  of the  study.

The items of the  number p r e t e s t  were presented in two d i f f e r e n t  

semi-random orders  (Form 1 and i t s  rev e r se ,  Form 2) , and th e re  was an 

e f f e c t  of o rder  of the  items fo r  a d u l t s .  Eleven a d u l t s  responded to  

Form 1 (with an ove ra l l  percentage of 95% c o r r e c t ) ,  and eleven a d u l t s  

responded to Form 2 (with an o v e ra l l  percentage of 84% c o r r e c t ) .  An 

Analysis of Variance (ANOVA) on the o ve ra l l  number of c o r r e c t  responses 

by form was s i g n i f i c a n t /  The d i f f e r e n c e  in d i f f i c u l t y  in the  two forms 

may be r e l a t e d  to the  emphatic s t r e s s  explanat ion  d iscussed above. Of 

the e ig h t  a d u l t s  who made more than one mistake on any one sec t io n  of 

the  number p r e t e s t ,  a l l  but  two had responded to  Form 2, th e  form which 

had a lower c o r rec t  response r a t e  in genera l .

'For the  eleven a d u l t s  who responded to  Form 1, the  mean number of 
c o r r e c t  responses (out of  24) was 22.62; f o r  the  eleven a d u l t s  who 
responded to Form 2, the  mean number of c o r r e c t  responses was 20.16. 
F (1,20) -  5,122,  p<.05.
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There was no e f f e c t  of sex fo r  a d u l t s .  Subjects fo r  the  number 

p r e t e s t  included seven men, with an o ve ra l l  percentage of 85% c o r r e c t ,  

and f i f t e e n  women, with an o v e ra l l  percentage of 92% c o r r e c t .  An ANOVA 

on the  o ve ra l l  number of c o r r e c t  responses by sex was not s i g n i f i c a n t . 3 

Note th a t  the  ov e ra l l  number of c o r r e c t  responses used fo r  the  

comparisons of sex and of Form 1 vs. Form 2 a re  based on the  o r ig in a l  

percentages ,  not those which take into  account the  d i f f e r e n t  s t r e s s  

i n t e r p r e t a t i o n  d iscussed above.

5 .1 .2  Child R esults on the Number P retest

A t o t a l  of f i f ty - s e v e n  c h i ld re n ,  twenty boys and th i r ty - s e v e n  

g i r l s ,  were included in the  number p r e t e s t ,  ranging in age from 3;4 to  

9;5 (mean age 5 ;9 ) .  T h i r ty - fo u r  ch i ld ren  (60%) passed the  ob jec t  

pronoun sec t ion  of the  number p r e t e s t ,  and so were included in the  

subsequent sec t ions  of t h i s  study.* T h i r ty - s ix  ch i ld ren  (63%) passed 

the  sub jec t  pronoun se c t io n ,  and f i f t e e n  ch i ld ren  (26%) passed the 

possessive  pronoun sec t ion .

I t  is important to  note th a t  when ch i ld ren  f a i l e d  these  se c t io n s ,  

they did so d i f f e r e n t l y  than did the  a d u l t s  who had f a i l e d  with p lu ra l  

pronouns, as d iscussed above. While a d u l t s  had o v e r re jec te d ,  ch i ld ren

‘For the  seven men, the mean number of c o r r e c t  responses (out  of 24) 
was 20.29; fo r  the  f i f t e e n  women, the  mean number of c o r r e c t  responses was 
22.07. F(1,20) - 1,757, p- .200.

‘Four of these  ch i ld ren  (ages 3 ;9 ,  5 ;3 ,  5 ;4 ,  and 6;5> were l a t e r  
excluded from Par t  2 and Par t  3 because they f a i l e d  on the  q u a n t i f i e r  
f i l l e r s  in Par t  2.
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e i t h e r  overaccepted or both overaccepted and o v e r r e j e c te d . '  Numbers and 

percentages of c o r re c t  acceptances a re  shown in (4) .  For c h i ld  and 

adu l t  r e s u l t s  on each sentence,  see Appendix D.

(4) Correct  Acceptance Rates on the  Number P r e t e s t

4/4  co r re c t 3/4 c o r re c t <2 c o r re c t
o b jec t  pronouns 
ch i ldren 43 75% 11 19% 3 5%
ad u l t s 16 73% 1 4% 5 23%

subjec t  pronouns
ch i ldren 48 84% 6 11% 3 5%
ad u l t s 13 59% 3 14% 6 27%

possess ive  pronouns 
ch i ld ren  27 47% 12 21% 18 32%
ad u l t s 9 41% 9 41% 4 18%

For c o r r e c t  acceptance r a t e s ,  ch i ld ren  and a d u l t s  d i f f e r e d  s i g n i f i c a n t l y

'One c h i ld ,  JE, seems to have shown the same response p a t t e r n  as the  
a d u l t s :

A2 [bear sprayed th ree  t i g e r  cubs,  but did not spray the p a r ro t ]  
DIO THE BEAR SPRAY THEM?

C: Ito. 'Cause h e 's  not spraying the b ird . The bird
(could) f l y  away from him.

A4 [elephant  brushed th ree  monkeys, but  did  not brush the  t i g e r ]  
DID THE ELEPHANT BRUSH THEM?

C: No, only the monkeys, [counted as c o r re c t  response]
C2 [ p a r ro t  wiped th ree  t i g e r s '  g l a s s e s ,  but d i d n ' t  wipe e le p h a n t ' s  
g la s se s ]

DID THE PARROT WIPE THEIR GLASSES?
C: No. 'Cause he d id n 't wipe the e lep h an t's .

The responses to  A2 and C2 could po ss ib ly  have been m is in t e r p re t a t i o n s  of 
the  pronouns (so in A2, them could have been taken as r e f e r r i n g  to  the 
p a r ro t ,  and in C2 th e ir  could have been taken as r e f e r r i n g  to  the 
e le p h an t ) ,  but the  response to  A4 c l e a r l y  shows th a t  them was taken as 
r e f e r r i n g  to  a l l  the  mentioned animals (and was re j e c te d  because only the 
monkeys were brushed).  Therefore, A2 and C2 were (conserva t ive ly )  counted 
as in c o r re c t ,  but A4 was counted as c o r r e c t .  As a r e s u l t ,  JE could be 
Included in Pa r t  2 and Pa r t  3, s ince  he was considered to have passed the 
objec t  pronoun sec t ion  of the number p r e t e s t .
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with respec t  to ob jec t  pronouns and sub jec t  pronouns. '  These 

d i f fe ren c e s  a re  due to  higher adu l t  r e j e c t i o n  r a t e s ,  d iscussed in the  

previous sec t io n .  Incorrec t  r e j e c t i o n  r a t e s  fo r  possess ive  pronouns 

were high fo r  both a d u l t s  and c h i l d r e n . ’

In genera l ,  ch i ld ren  did not o v e r r e j e c t  in the  same way as a d u l t s .  

While 70* of adu l t  inco rrec t  r e j e c t i o n s  were r e j e c t i o n s  of p lu ra l  

pronouns, only 46% of ch i ld  incorrec t  r e j e c t io n s  were r e j e c t io n s  of 

p lu ra l  pronouns. The emphatic s t r e s s  i n t e r p r e t a t i o n  found fo r  a d u l t s  

does not seem to be a f a c t o r  in c h i l d r e n ' s  o v e r re jec t io n s  (with the 

poss ib le  exception of JE; see foo tno te  5) .

Numbers and percentages of c o r r e c t  r e j e c t i o n s  a re  shown in (5) .

(5) Correct  Reject ion Rates on the Number P r e t e s t

4/4  c o r re c t  3/4 c o r r e c t  <2 c o r r e c t
ob jec t  pronouns
ch i ld ren 30 53% 9 16% 18 31%
adul ts 22 100% 0 0

subjec t  pronouns
ch i ld ren 30 53% 7 12% 20 35%
adul ts 22 100% 0 0

possessive  pronouns
ch i ld ren 18 32% 14 24% 25 44%
a d u l t s 18 82% 4 18% 0

Here we can see the rea l  d i f f e r e n c e s  between adu l t s  and c h i ld ren ;  

ch i ld ren  of ten  in c o r re c t ly  accepted sentences t h a t  should have been 

r e j e c t e d .  For each pronoun type,  ch i ld ren  overaccepted s i g n i f i c a n t l y

*Chi-square t e s t s  on a c ro s s ta b u la t io n  of these  ad u l t  and c h i ld  scores  
were s i g n i f i c a n t :  fo r  ob jec t  pronouns Chi-square - 7.071, d f -2 ,  p<.05; fo r  
sub jec t  pronouns, Chi-square -  8.182, d f -2 ,  p<.05.

'A Chi-square t e s t  on a c ro s s ta b u la t io n  of ad u l t  and ch i ld  scores  on 
possess ive  pronouns was not s i g n i f i c a n t :  Chi-square ■ 4.908,  d f -3 ,  p«.179.
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more o f ten  than adu l t s ."

Recall t h a t  sub jec ts  were considered to  pass a sec t ion  by 

performing s i g n i f i c a n t l y  above chance ( a t  the  .05 l e v e l ) .  To be above 

chance, sub jec ts  had to answer a t  l e a s t  6 out of 8 of the  experimental  

items c o r r e c t ly  (which c a l le d  fo r  equal numbers of acceptances and 

r e j e c t i o n s ) .  The number and percentage of ch i ld ren  passing each pronoun 

type are  given in (6 ) .

(6) Children Passing the Number P r e t e s t ,  by Pronoun Type

o b jec t  pronouns sub jec t  pronouns possessive  pronouns
number
passing 34 3S 15

percentage 60% 63% 26%
of chi ldren

More than twice as many ch i ld ren  passed on the  ob jec t  and subject

pronouns as passed on the possess ive  pronouns. I t  should not be too

s u rp r i s in g  t h a t  possess ive  pronouns were more d i f f i c u l t  f o r  ch i ld ren  

than ob jec t  pronouns or  sub ject  pronouns. For o b jec t  pronouns and 

sub jec t  pronouns, only one th ing  was being t e s te d :  the  number of the 

pronoun. However, fo r  the  possess ive  pronouns, two th ings  were t e s t e d :  

the  number of the pronoun and a lso  whether the  pronoun could r e f e r  

s e n te n c e - in te rn a l ly .

For the  possessive  pronoun sec t ion  of the  number p r e t e s t ,  h a l f  of 

the  items o f fe red  a choice between s ingu la r  and p lu ra l  ou ts ide  

r e f e r e n t s .  The p ic tu re s  fo r  items Cl, C2, C5 and C6 showed a p a r ro t  

t h a t  wiped the  g lasses  of an e lephant  (a poss ib le  r e f e r e n t  fo r  h i s )  or

"Chi-square t e s t s  comparing c ro s s ta b u la t io n s  of adu l t  and c h i ld  scores 
were a l l  highly s i g n i f i c a n t :  fo r  o b jec t  pronouns, Chi-square -  15.832, 
d f -2 ,  p<.0005; fo r  subject  pronouns, Chi-square - 15.832, d f -2 ,  p<.0005; 
and fo r  possess ive  pronouns, Chi-square - 18.725, d f -2 ,  p<.0001.
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wiped the  g la s se s  of th ree  t i g e r s  (p o ss ib le  r e f e r e n t s  fo r  t h e i r ) .  

However, the o ther  items, C3, C4, C7 and C8, t e s t e d  fo r  a sentence- 

in te rna l  r e f e r e n t  fo r  the  pronoun. For example, the  p ic tu r e  fo r  C3 

("Did the  monkey cut h is  h a i r? " )  showed a monkey c u t t in g  h is  own h a i r  

and a s in g le  mouse s tanding by.* While t h i s  was a match p ic tu re  because 

of number, there  is evidence t h a t  some sub jec ts  r e j e c te d  t h i s  because 

they thought t h a t  to express t h i s  ac t ion  the  sentence should have been 

"The monkey cut  h is  own h a i r " ;  seven sub jec ts  responded to one or more 

of these  items (C3, C4, C7, or C8) by saying "No, he cut  h i s  own hair"  

or "No, they cut t h e i r  own h a i r . " '*

This suggests t h a t  C3 and C4 may have been ( in c o r r e c t ly )  r e j e c te d  

more of ten  than Cl and C2, and th a t  C7 and C8 may have been ( c o r r e c t l y )  

r e j e c te d  more of ten  than C5 and C6. Across a l l  ch i ld ren ,  Cl and C2 were 

accepted 87% of the time; C3 and C4 were accepted only 58% of the  time. 

Average scores on Cl + C2 were s i g n i f i c a n t l y  d i f f e r e n t  from average 

scores on C3 + C4.n However, across  a l l  c h i ld ren ,  C5 and C6 were 

c o r r e c t l y  r e j e c t e d  78% of the  time, while C7 and C8 were c o r r e c t l y  

r e j e c te d  only 59% of the  time. Average scores  on C5 + C6 were

The p ic tu re  fo r  C4 ("Did the  monkeys cut t h e i r  h a i r? " )  showed th ree  
monkeys, each one c u t t in g  h is  own h a i r ,  and th ree  mice s tanding by. The 
p i c tu r e  fo r  C7 ("Did the  monkey cut  t h e i r  h a i r? " )  showed a s in g le  monkey 
c u t t i n g  h is  own h a i r ,  with th ree  mice s tanding by. The p ic tu re  fo r  C8 
("Did the  monkeys cut h is  h a i r ? " )  showed th ree  monkeys, each one c u t t in g  
h is  own h a i r ,  with a s in g le  mouse standing by.

"These seven sub jec ts  were ET (3 ;4 ) ,  KF (4 ;9 ) ,  AH (5 ;1 ) ,  HH (5 ;3 ) ,  KV 
(5 ;7 ) ,  JE (6;3) and EC (6 ;10) .

"The mean acceptance fo r  Cl + C2 was 1.7368. The mean acceptance fo r  
C3 + C4 was 1.3509. A pa ired  samples t - t e s t  was s i g n i f i c a n t :  t*  2.98,  
df-56 ,  p<.005.
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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  from average scores on C7 + C8,”

(7) shows numbers and percentages of ch i ld ren  responding c o r r e c t ly  

to  Cl and C2 ( the  ou ts ide  r e f e r e n t  cases)  and C3 and C4 ( the  sentence- 

in te rn a l  r e f e r e n t  c ase s ) .

(7) C h i ld re n 's  Correct  Responses to  Possess ive  Match Items 

0 c o r r e c t  1 c o r r e c t  2 co r re c t

Cl + C2 3 5% 9 16% 45 79%
C3 + C4 13 23% 11 19% 33 58%

I t  is worth looking more c lo se ly  a t  the  ch i ld ren  who passed the  

o b jec t  sec t ion  of the  number p r e t e s t  (and so were included in Par t  2) 

but f a i l e d  the  possess ive  sec t io n .  There were s ix teen  ch i ld ren  who f e l l  

in to  t h i s  c a t e g o r y . ’1 Of th ese ,  twelve (75%) r e j e c te d  e i t h e r  C3 or C4; 

e ig h t  (50%) re j e c te d  both C3 and C4; and f iv e  (31%) r e j e c te d  C3 and C4 

but made no o ther  mistakes on possess ives .  These ch i ld ren  were ET, EN, 

AL, EB, and TO. This w i l l  be important l a t e r ,  s ince  a l l  of the  

possess ive  ques t ions  in Par t  2 (shown in Appendix B) give a sentence- 

in te rn a l  r e f e r e n t  fo r  the  pronoun, and, as we w i l l  see,  some ch i ld ren  

re j e c te d  these  i n t e r p r e t a t i o n s .

As with a d u l t s ,  the re  was an e f f e c t  of order  of the  items fo r  

c h i ld re n .  T h i r ty - fo u r  ch i ld ren  responded to  Form 1, with an o v e ra l l  

percentage of 75% c o r r e c t  responses, and tw enty- three  ch i ld ren  responded 

to  Form 2, with an o ve ra l l  percentage of 84% c o r r e c t  responses.  An

’’The mean c o r r e c t  r e j e c t i o n  fo r  C5 + C6 was 1.1754. The mean c o r re c t  
r e j e c t i o n  fo r  C7 + C8 was 1.5614. A pa ired  samples t - t e s t  was
s i g n i f i c a n t :  t  -  -3 .04,  df-56 ,  p<.005.

’̂ The four  c h i ld re n ,  mentioned above, who were excluded from Par t  2 
and Par t  3 because they f a i l e d  on q u a n t i f i e r  f i l l e r s  on Part  2 had a lso  
f a l l e n  into  t h i s  category.
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ANOVA on the  o v e ra l l  number of c o r r e c t  responses by form was 

s i g n i f i c a n t . "  However, no t ice  t h a t  while a d u l t s  had done b e t t e r  on 

Form 1, ch i ld ren  did  b e t t e r  on Form 2, so t h a t  the  same explanat ion  

cannot account fo r  the  performance of both a d u l t s  and ch i ld ren .  I could

f ind  no p a r t i c u l a r  p a t t e rn  of responses t h a t  would explain t h i s

d i f f e r e n c e  between Form 1 and Form 2 fo r  c h i ld ren .

There was no e f f e c t  of sex fo r  c h i ld re n .  The twenty boys t e s te d

had an ov e ra l l  percentage of 77% c o r r e c t ,  and the  t h i r ty - s e v e n  g i r l s  

t e s t e d  had an ov e ra l l  percentage of 80% c o r r e c t .  An ANOVA on the 

overa l l  number of c o r r e c t  responses by sex was not s i g n i f i c a n t . "

Scholes (1981) presented evidence t h a t  ch i ld ren  do not d i s t in g u i s h  

between he and they and between him and them u n t i l  about age 6. To 

examine t h i s  claim with these  c h i ld re n ,  the  f i f ty - s e v e n  ch i ld ren  were 

d iv ided  in to  four age groups. Group 1 cons is ted  of t h i r t e e n  ch i ld ren  

below age 5, Group 2 cons is ted  of n ineteen  f i v e - y e a r - o ld s ,  Group 3 

cons is ted  of seventeen s ix -y e a r -o ld s ,  and Group 4 cons is ted  of e igh t  

ch i ld ren  over age 7. The number and percentage of ch i ld ren  in each age 

group who passed each pronoun sec t ion  a re  given in (8 ) .

"For the  t h i r t y - f o u r  ch i ld ren  who responded to  Form 1, the  mean 
number of c o r r e c t  responses (out of 24) was 17.97; fo r  the  tw enty- three  
ch i ld ren  who responded to  Form 2, the  mean number of c o r r e c t  responses was 
20.26. F ( 1,55) - 4.989, p<.05.

"For the  twenty boys, the  mean number of c o r r e c t  responses (out  of 
24) was 18.50; fo r  the  th i r t y - s e v e n  g i r l s ,  the  mean number of co r re c t  
responses was 19.11. F ( l ,5 5 )  - .307 ,  p- .582.
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(8) Children Passing Each Pronoun Type, by Age Group

objec t  pronouns sub jec t  pronouns possess ive  pronouns
group
G1

#
13 3 23% 4 31% 2 18%

G2 19 13 68% 14 74% 3 19%
G3 17 11 65% 10 59% 6 55%
G4 8 7 88% 8 100% 4 50%

The d i f f e r e n c e s  between age groups are  s i g n i f i c a n t  in the  f i r s t  two 

c a s e s . ’* The average score fo r  each pronoun type is given by age group 

in (9) .  Recall t h a t  po ss ib le  scores were from 0 to  8 c o r r e c t ,  with a 

passing score being above 6. Passing scores a re  shown in boldface.

(9) Average Number Correct  fo r  Each Pronoun Type, by Age Group 

ob jec t  pronouns sub jec t  pronouns possess ive  pronouns
group #
G1 13 5.8 4.9 5.4
G2 19 6 .8  6 .9  5.7
G3 17 6.4 6 .6  5.9
G4 8 7 .5  7 .9  6 .6
Adults 22 7.4  7.2 6 .9

These r e s u l t s  suggest  t h a t  ch i ld ren  d i s t in g u i s h  between s ingu la r  and 

p lu ra l  ob jec t  pronouns and sub jec t  pronouns around age f iv e  ( e a r l i e r  

than Scholes c la imed),  but (keeping in mind the  ex t ra  f a c to r  d iscussed 

above) do not d i s t in g u i s h  between s ingu la r  and p lu ra l  possessive  

pronouns u n t i l  a f t e r  age seven.

5 .1 .3  S u n a r y  and Discussion of  Number P r e t e s t  Resul ts

The number p r e t e s t  served several  purposes. At the  very l e a s t ,  i t  

separated out  sub jec ts  who were competent with the  picture-judgment task

"Chi-square t e s t s  on c ro s s ta b u la t io n s  of f a i l i n g  or passing by age 
group were s i g n i f i c a n t  fo r  o b jec t  pronouns and sub jec t  pronouns, but  not 
fo r  possess ive  pronouns. For o b jec t  pronouns, Chi-square * 10.590, d f -3 ,  
p<.05. For sub jec t  pronouns, Chi-square > 11.569, df«3, pc.Ol. For 
possessive  pronouns, Chi-square * 4.908, d f -3 ,  p - .179.
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from those who w e ren ' t .  In order  to  pass the  number p r e t e s t ,  sub jec ts  

had to  be w i l l in g  to both accept and r e j e c t  p ic tu re -sen ten ce  p a i r s .

The number p r e t e s t  a lso  e l imina ted  sub jec ts  who did not 

d i s t in g u i s h  between s ingu la r  and p lu r a l ;  40% of ch i ld  sub jec ts  were 

e l iminated because they did  not d i s t in g u i s h  between s in g u la r  and p lu ra l  

ob jec t  pronouns. In the  following s e c t io n s ,  th e re  w i l l  be some 

d i f fe ren c e s  between s in g u la r  and p lu ra l  pronouns when the  pronouns are  

used as bound v a r i a b le s .  Since a l l  of the  sub jec ts  who were included in 

Pa r t  2 and Part  3 showed th a t  they can d i s t in g u i s h  between s ingu la r  and 

p lu ra l  pronouns in r e f e r e n t i a l  uses ,  these  cases w i l l  have to  be 

a t t r i b u t e d  to  c h i l d r e n ' s  i n t e r p r e t a t i o n  of v a r i a b le s ,  and not j u s t  to 

problems with pronominal number.

We have a lso  seen in the  number p r e t e s t  t h a t  some ch i ld ren  may 

have d i f f i c u l t i e s  with the  number of possess ive  pronouns, o r  may r e j e c t  

possessive  pronouns when they r e f e r  s e n te n c e - in te r n a l ly .  This is 

something which w i l l  have to be taken in to  account when we look a t  bound 

uses of possessive  pronouns in sec t io n  5 .2 .2 .

F in a l ly ,  th e re  are  d i f f e ren c e s  with re sp ec t  to  age in c h i ld r e n ' s  

a b i l i t y  to d i s t in g u i s h  between s ing u la r  and p lu ra l  pronouns. Children 

can d i s t in g u i s h  between s in g u la r  and p lu ra l  sub jec t  pronouns and ob jec t  

pronouns around age f i v e ,  but appear to  be slower a t  d i s t in g u is h in g  

between s in gu la r  and p lu ra l  possessive  pronouns (though, as discussed 

above, t h i s  may be due to o ther  f a c to r s  in the  i n t e r p r e t a t i o n  of 

possess ive  pronouns in t h i s  t a s k ) .
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5 .2  Main R esults

Section 5 .2 .1  w il l  descr ibe  r e s u l t s  with sentences con ta in ing  the  

r e f l e x iv e  pronouns him self and them selves. Section 5 .2 .2  w i l l  descr ibe  

r e s u l t s  fo r  possessive  pronouns, including some prompted production 

da ta .  Section 5 .2 .3  w il l  d i scuss  some t e s t s  of q u a n t i f i e r s .  In sec t ion

5 .2 .4  I w i l l  begin d iscuss ion  of the  c e n t r a l  f ind ings  of t h i s  study, 

desc r ib ing  r e s u l t s  fo r  binding in d i s t r i b u t i v e  and c o l l e c t i v e  con tex ts .  

In sec t ion  5 .2 .5  I w i l l  d iscuss  r e s u l t s  with p ic tu re - sen ten c e  p a i r s  in 

which the  p ic tu re  showed a one-to-one mapping of sub jec ts  and o b jec ts .  

These a re  of i n t e r e s t  both because they allowed the in ves t ig a t io n  of 

d i f f e r e n t  ways of express ing  t h i s  d i s t r i b u t i v e  i n t e r p r e t a t i o n  and a lso  

fo r  comparison with the  q u a n t i f i e r  spreading con tex ts .  F in a l ly ,  in 

sec t ion  5 .2 .6  I w il l  d iscuss  the  q u a n t i f i e r  spreading r e s u l t s ,  and in

sec t ion  5 .2 .7  I w i l l  d iscuss  r e l a t i o n s h ip s  among the r e s u l t s .

Throughout t h i s  sec t io n  I w i l l  d i s t in g u i s h  between quest ions  from 

Part  2 and quest ions  from P a r t  3, when necessary,  by r e f e r r i n g  to  

quest ions  from Part  2 as items 1 to  23, and r e f e r r i n g  to  quest ions  from 

Part  3 as Q1 to  Q52. Recall t h a t  in Par t  2, su b jec ts  were t e s te d  on 

th ree  tokens of each item. In Pa r t  3, sub jec ts  were t e s t e d  on only one 

token of each item, and were asked, "Why not?" when t h e i r  response was

"no". Items 1 to  23 are  shown in Appendix B. Q1 to  Q52 are  shown in

Appendix C. Addit ional  d e sc r ip t io n  of sub jec ts  fo r  Par t  2 and Pa r t  3

are  given in Appendix E and Appendix F, r e s p e c t iv e ly .

A d iscuss ion  of the  d i f fe ren c e s  between the r e s u l t s  from Pa r t  2

and those from Par t  3 is included in Appendix G.
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S .2.1 R eflex ives

Four items in Par t  2 t e s t e d  r e f l e x iv e s .  Items 1 and 2 t e s t e d

P r in c ip le  A of the  binding theory with h in s e lf ;  item 1 required

acceptance and item 2 requ ired  r e j e c t i o n .  Items 3 and 4 t e s te d  the

d i s t r i b u t i v e  and c o l l e c t i v e  i n t e r p r e t a t i o n s  of tbenselves (both required

acceptance) .  The ove ra l l  numbers and percentages of c o r r e c t  responses

fo r  each of these  items a re  given in (10).

(10) Overall Correct  Responses fo r  Reflexive Items

item c o r re c t  ch i ld ren  a d u l t s
response

1- him self accept 86/90 96% 65/66 98%
2- him self r e j e c t  88/90 98% 66/66 100%
3- them selves ( d i s t . )  accept 85/90 94% 65/66 98%
4- them selves ( c o l l . )  accept 83/90 92% 61/66 92%

All of  the ch i ld ren  and a l l  of the  a d u l t s  responded c o r r e c t l y  to  these  

items fo r  a t  l e a s t  2 out of 3 tokens of each item.

We can conclude t h a t  these  ch i ld ren  (and a d u l t s )  obey P r in c ip le  A 

of the  binding theory ,  and w i l l  accept both a c o l l e c t i v e  and a 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  of the  r e f l e x iv e  them selves.

5 .2 .2  P ossessive Pronouns

There were two t e s t s  of possess ive  pronouns. In sec t ion  5 .2 .2 .1  I 

w i l l  d iscuss  the items in Par t  2 which contained possessive  pronouns. 

Then in sec t ion  5 .2 .2 .2  I w i l l  d i scuss  the  r e s u l t s  of a p i l o t  study 

t e s t i n g  production of possess Ives.

5 .2 .2 .1  P ossessive  Items In Part 2

In Par t  2 th e re  were six  items which t e s t e d  possess ive  pronouns. 

These var ied  in terms of antecedent  type ( e . g . ,  every monkey vs. the
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monkeys) and in terms of the  pronoun and i n t e r p r e t a t i o n  ( i . e . ,  h is ,  

d i s t r i b u t i v e  th e ir , and c o l l e c t i v e  th e ir ) .  Individual  r e s u l t s  on these  

ques t ions  fo r  a d u l t s  and ch i ld ren  a re  given in Appendix H.

Items 7, 8, and 9 t e s te d  possess ive  pronouns whose antecedent  was 

every HP ( e . g . ,  every monkey), while items 16, 17 and 18 t e s te d  

possess ive  pronouns whose antecedent  was a p lu ra l  NP ( e . g . ,  the 

monkeys). Items 7 and 16 t e s t e d  h is  with a d i s t r i b u t i v e  i n t e r p r e t a t i o n ;  

items 8 and 17 t e s t e d  th e ir  with a d i s t r i b u t i v e  i n t e r p r e t a t i o n ;  and 

items 9 and 18 t e s t e d  th e ir  with a c o l l e c t iv e  i n t e r p r e t a t i o n .  In terms 

of p r e s c r i p t iv e  grammar, item 8 ( e . g . ,  "Did every monkey cut  t h e i r  

h a i r ? " ,  where each monkey cut h is  own h a i r )  and item 16 ( e . g . ,  "Did the 

monkeys cut  h is  h a i r ? " ,  where each monkey cut  h is  own h a i r )  were 

ungrammatical.  However, most a d u l t s  accepted item 8 (but  r e j e c te d  item 

16), so I considered acceptance of item 8 to  be c o r r e c t ,  and considered 

acceptance of item 16 to be i n c o r r e c t . 17 Overall  acceptance r a t e s  fo r  

these  items are  summarized in (11).

17Newman (1993), in d iscuss ing  the  use of "epicene" pronouns, suggests 
t h a t  they (and th e ir )  may be anaphoric to q u a n t i f ie d  noun phrases in both 
c o l l e c t i v e  and d i s t r i b u t i v e  senses;  fo r  most speakers ,  they ind ica tes  
nothing about gender and number, but  shows t h a t  the r e f e r e n t  i s  viewed as 
"unindividuated" ( l . e ,  in some sense generic  or  not a sso c ia ted  with 
s p e c i f i c  e n t i t i e s ) .
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(11) Overall Child vs. Adult Acceptance of Possess ive  Pronoun

Items ch i ld ren a d u l t s
item 7 every monkey-hls ( d i s t . ) 66/90 73% 60/66 91%*
item 8 every monkey-their ( d i s t . ) 72/90 80% 55/66 83%
item 9 every monkey-their ( c o l l . ) 77/90 86% 54/66 82%
item 16 *the monkeys-his ( d i s t . ) 42/90 47% 13/66 20%**
Item 17 the monkeys-thelr ( d i s t . ) 71/90 79% 52/66 79%
item 18 the monkeys-thelr ( c o l l . ) 77/90 86% 52/66 79%

s i g n i f i c a n t  a t  * p<.05 **p<.or*

A u n iv a r i a t e  MANOVA of c h i l d r e n ' s  responses was s i g n i f i c a n t .

There were two main e f f e c t s ,  antecedent  type (every or p l u r a l )  and 

possessive type ( d i s t r i b u t i v e  h is ,  d i s t r i b u t i v e  th e ir , and c o l l e c t i v e  

th e ir ) ,  which were both s i g n i f i c a n t ,  and th e re  was a s i g n i f i c a n t  

in te ra c t io n  between the  two.”

Performance on these  items should be r e l a t e d  to  performance on the 

possessive quest ions  in the number p r e t e s t ,  e sp e c i a l ly  C3 and C4 (which 

contained pronouns with se n te n c e - in te rn a l  r e f e r e n t s ) .  C3 ("Did the 

monkey cut  h i s  ha i r? " )  t e s t e d  a s in g u la r  antecedent-pronoun p a i r ,  so i t  

had no equiva len t  in Par t  2. However, C4 ("Did the  monkeys cut t h e i r  

ha i r? " )  t e s t e d  a bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  with th e ir . This was 

id en t ica l  to item 17, and d i f f e r e d  from item 8 only with respec t  to  the  

antecedent (which was every monkey fo r  item 8) .  A t o t a l  of seven 

ch i ld ren  re j e c te d  items 8 and 17; of these  c h i ld re n ,  f iv e  had a lso  

r e j e c te d  C4."

"Sign if icance  here  is based on 2-group t - t e s t s  comparing adu l t  and 
ch i ld  acceptance. For ad d i t io n a l  d e t a i l s ,  see Appendix H.

"For antecedent  type, F (1,174) -  4.55,  p<.05. For possess ive  type,  
F(2,174) •  12.59, pc.OOl. For the  i n te r a c t io n  of antecedent type by 
possessive  type,  F(2,174) -  4 .02,  p<.05.

rtET, JE, KB, CQ, and TO r e j e c t e d  item 6; AL, AT, JE, KB, and CQ 
re je c te d  item 17. Of these  c h i ld re n ,  a l l  but  KB and CQ a lso  r e j e c te d  C4.
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We could argue t h a t  these  seven ch i ld ren  do not have a bound 

v a r ia b le  i n t e r p r e t a t i o n  a v a i la b le  to  them {at l e a s t  with possessive  

pronouns), s ince they r e j e c te d  the  bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  

with t h e i r .  What do these  ch i ld ren  do with the  bound d i s t r i b u t i v e  

sentences with them (see sec t ion  5 .2 .4 .5  below)? Of these  seven 

c h i ld re n ,  s ix  performed s i g n i f i c a n t l y  b e t t e r  than a t  chance on ( i . e . ,  

c o r r e c t l y  r e j e c te d )  the  bound d i s t r i b u t i v e  sentences with them, while 

the  seventh (AT, age 5;5) performed a t  chance ( i n c o r r e c t ly  accepting 6 

out of 12 tokens) .  I f  these ch i ld ren  do not have a bound d i s t r i b u t i v e  

I n t e r p r e t a t i o n ,  t h i s  lack does not cause them to  v io la t e  P r in c ip le  B. '1 

However, there  may be o ther  explanat ions  fo r  the  r e j e c t i o n  of the bound 

v a r ia b le  In t e r p r e t a t i o n  with t h e i r .  For two of these  seven ch i ld ren  

(ET, age 3;4,  and JE, age 6 ;3 ) ,  the re  is evidence t h a t  they did not l ike  

i n te rn a l  re fe rence  fo r  possess ives ;  they responded to  quest ions  such as 

"Did the  monkeys cut t h e i r  ha ir?"  with, "No, they cut  t h e i r  own ha i r "  

(see  sec t ion  S . 1.2 above).

5 .2 .2 .2  Some Production Data f o r  PossessIves

In Pa r t  2, the  sentences with possessive  pronouns were designed so 

t h a t  the  th ings  possessed were e i t h e r  mass nouns ( j u i c e  or h a i r )  or 

inherent  p lu r a l s  (g l a s s e s ) .  This was done to avoid the  problem of

' ’Compare t h i s  r e s u l t  to  the  r e s u l t s  of Avrutin & Thornton (1993, 
1994), d iscussed in sec t ion  2 .2 .2 .2  above. Avrutin and Thornton found 
t h a t  four ch i ld ren  who did not accept the  bound d i s t r i b u t i v e  
i n t e r p r e t a t i o n  with contro l  sentences ( e . g . ,  "I know how many bugs they 
have. Two." f o r  a s i t u a t i o n  in which two t u r t l e s  had two bugs each) 
accepted a bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  fo r  sentences l ik e  "The Smurf 
and the clown dr ied  them", in v io la t io n  of P r in c ip le  B. For d i scuss io n ,  
see sec t ion  2 .2 .2 .2 .
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d i a l e c t a l  v a r i a t io n  with respec t  to  dependent p l u r a l s . ” However, In 

order  to  examine the  r e l a t i o n s h ip  between d i s t r i b u t i v i t y  and number more

c lo s e ly ,  a short  p i l o t  study was included between Part  2 and Part  3.

Subjects were to ld  t h a t  they would hear two short  s t o r i e s  and then would 

be asked some ques t ions .  For the "monkey s to ry " ,  the  sub jec ts  were

shown a p ic tu re  of th ree  monkeys; fo r  the "parro t  s tory" the  sub jec ts

were shown a p i c tu r e  with th ree  parro ts .T hese  s t o r i e s  a re  given in (12) 

and (13).

(12) This is a s to ry  about some monkeys. These th ree  
monkeys were p lay ing ,  and they were running around, and they 
w eren ' t  looking where they were going. And t h i s  one ran 
in to  a t r e e ,  and bumped h is  nose. And t h i s  one ran into  a 
w a l l ,  and bumped h is  nose. And t h i s  one ran into  a 
telephone pole ,  and bumped h is  nose.

Question: What did every monkey bump? OR
What did  a l l  the  monkeys bump?

(13) This is a s to ry  about some p a r r o t s .  These th ree  
p a r ro t s  were not being very c a r e f u l .  And they have very 
long t a i l s .  And t h i s  one was not being c a r e f u l ,  and he 
found a mousetrap, and 1t went l ik e  t h i s  on h is  t a i l ,  so ne 
hu r t  h is  t a i l .  And t h i s  one got in the  way of someone 
wearing big boots ,  and th a t  person stepped on h is  t a i l .  So 
he hur t  h is  t a i l .  And t h i s  one was c los ing  a c lo s e t  door, 
and he w asn ' t  c a r e f u l ,  and he c losed i t  on h is  t a i l .  So he 
hu r t  h is  t a i l .

Question: What did every pa r ro t  hurt?  OR
What did  a l l  the  p a r ro t s  hurt?

The two s t o r i e s  were always presented in t h i s  o rder .  Each sub jec t  was

asked one quest ion  with every and one quest ion with a l l  (approximately

h a l f  were asked the  every quest ion  with the  "monkey story" and h a l f  with

the "par ro t  s to ry " ) .

The s t o r i e s  were meant to  s t rong ly  evoke a d i s t r i b u t i v e  

i n t e r p r e t a t i o n ,  focusing on each individual  animal success ive ly ,  and

“For some d iscuss ion  of dependent p lu r a l s  see Roberts (1986) and De 
Hey (1981).
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with repeated mention of h is  nose or  h is  t a l l .  One problem with t h i s ,  

however, was the  sentence,  "And they have very long t a i l s "  in the  second 

s to ry  (which provides the  p lu ra l  t a i l s ) .

Responses to  t h i s  task  may a l s o  give some understanding of 

s u b je c t s '  p references  fo r  d i s t r i b u t i v e  or  c o l l e c t i v e  i n t e r p r e t a t i o n s .

I t  could be argued th a t  s ing u la r  responses to  these  s t o r i e s  ( e . g . ,  

e i t h e r  his  nose or th e ir  nose) in d ica te  a d i s t r i b u t i v e  i n t e r p r e t a t i o n ,  

since the re  is one nose per monkey, but the  quest ion  asks about every 

monkey or a l l  the monkeys. I t  could a lso  be argued (though the s t o r i e s  

themselves a re  biased a ga in s t  t h i s )  t h a t  a p lu ra l  response ( e . g . ,  th e ir  

noses) ind ica te s  a c o l l e c t iv e  i n t e r p r e t a t i o n  (s ince  only the  c o l l e c t io n  

of monkeys, and not any individual  monkey, has n o ses ) . "

Twenty-one a d u l t s  responded to these  two s t o r i e s .  Their paired 

responses ( fo r  every and a l l )  are  shown in (14) .

(14) Adult Responses to  Possess ive  E l i c i t a t i o n

every a l l  number of a d u l t s

a.  t h e i r  n o s e / t a i l  t h e i r  n o s e / t a i l  7 (33%)
b. h is  n o s e / t a i l  t h e i r  n o s e / t a i l  6 (38%)
c.  t h e i r  n o s e / t a i l  t h e i r  n o s e s / t a i l s  2 (9%)
d. t h e i r  n o s e s / t a i l s  t h e i r  n o s e / t a i l  1 (5%)
e.  t h e i r  own n o s e / t a i l  t h e i r  own n o s e s / t a i l s  1 (5%)
f .  t h e i r  n o s e / t a i l  t h e i r  own n o s e s / t a i l s  I (5%)
g. h is  n o s e / t a i l  h is  n o s e / t a i l  1 (5%)

These response show a st rong preference  f o r  the  d i s t r i b u t i v e  

i n t e r p r e t a t i o n .  The s in g u la r  responses of (14a) ,  (14b), and (14d) can 

a l l  be considered d i s t r i b u t i v e ,  while  the  p lu ra l  responses in (14c),  

(14e) ,  and (14f)  a re  c o l l e c t i v e  fo r  a l l  and the  p lu ra l  response in (14d) 

Is c o l l e c t i v e  fo r  every. 71% of these  a d u l t s  gave only s ingu la r

"But see Roberts (1986), p p .102-103.
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responses,  with some v a r i a t i o n  in the  number of the  pronoun in response 

to  ques t ions  with every.

Forty ch i ld ren  responded to these  two s t o r i e s .  However, only 

twenty-nine of these  ch i ld ren  gave responses to  both s t o r i e s ,  and of 

th ese ,  only twenty- three  gave f u l l y  usable  responses /*  Their paired 

responses a re  shown in (15).

(15) Child Responses to  Possess ive  E l i c i t a t i o n

every a l l  number of ch i ld ren

a. t h e i r  n o s e / t a i l  t h e i r  n o s e / t a i l  9 (39%)
b. h is  n o s e / t a i l  t h e i r  n o s e / t a i l  5 (22%)
c. t h e i r  n o s e / t a i l  t h e i r  n o s e s / t a i l s  5 (22%)
d. h is  n o s e / t a i l  h i s  n o s e / t a i l  3 (13%)
e. h is  n o s e / t a i l  t h e i r  n o s e s / t a i l s  1 (4%)

C h i ld re n 's  responses a lso  show a st rong preference  fo r  the  

d i s t r i b u t i v e  i n t e r p r e t a t i o n .  The s in g u la r  responses of (15a),  (15b), 

and (15d) can a l l  be considered d i s t r i b u t i v e ,  while  the  p lu ra l  responses 

in (15c) and (15e) a re  c o l l e c t i v e  fo r  a l l .  74% of these  ch i ld ren  gave 

only s ingu la r  responses, and a l so  showed some v a r i a t i o n  in the  number of 

the pronoun in response to the  ques t ions .  No c h i ld  gave a c o l l e c t iv e  

i n t e r p r e t a t i o n  in response to  a quest ion  with every, but a t o t a l  of s ix  

ch i ld ren  (26%) gave a c o l l e c t i v e  i n t e r p r e t a t i o n  in response to  a 

quest ion  with a l l .

Both a d u l t s  and ch i ld ren  p re fe r red  th e ir  over h is  when the 

antecedent  contained every, con tra ry  to  p r e s c r i p t iv e  grammar. A s l i g h t  

m ajor i ty  of  a d u l t s  p re fe r red  th e ir  over h is  (55% vs. 45%) fo r  the  bound 

d i s t r i b u t i v e  i n t e r p r e t a t i o n s  with every ( a l l  of the  responses except fo r

“Other responses did  not Include possess Ives fo r  both every and a l l ;  
fo r  example, the  responses given by AT were "Nose" and "Tails"  ( f o r  every  
and a l l ,  r e s p e c t iv e ly ) .
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(14d)) .  For ch i ld ren  a l s o ,  a m ajor i ty  p re fe r red  t h e i r  over h is  (61% vs. 

39%) fo r  the  bound d i s t r i b u t i v e  I n t e r p r e t a t i o n s  with every.

These r e s u l t s  can be taken as f u r th e r  evidence t h a t  these  ch i ld ren  

permit ,  and in f a c t  p r e f e r ,  a d i s t r i b u t i v e  i n t e r p r e t a t i o n .  This was 

t ru e  even of the  seven c h i ld re n ,  d iscussed  in the  previous sec t ion ,  who 

re j e c te d  the bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  in the  p ic tu re  judgment 

ta sk .  Of these  c h i ld re n ,  s ix  produced a t  l e a s t  one d i s t r i b u t i v e  

response .” Only one c h i ld  (AT, age 5;5) gives no evidence of having a 

bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  of pronouns a v a i l a b l e . ”

5 .2 .3  Tests  o f  Q uan t i f i ca t io n ”

Par t  2 included six  f i l l e r s  which t e s t e d  whether sub jec ts  

recognized the q u a n t i f i e r s  every and a l l  as having un iversa l  fo rce .  Six 

quest ions  required  acceptance ( i . e . ,  the  p i c tu r e  showed th ree  out of 

th ree  animals performing some ac t ion  on a fo u r th  animal) ,  while s ix  

quest ions  required  r e j e c t i o n  ( i . e . ,  the  p i c tu r e  showed only two out of 

the  th ree  animals performing some a c t io n  on the  four th  animal) . Half of

”Three ch i ld ren  (KB, CQ, and TO) produced s in g u la r  responses with 
t h e i r  in answer to both the  quest ion  with a l l  and the  quest ion  with every. 
JE produced " t h e i r  t a i l "  in response to  the  quest ion  with every, and did 
not respond to the  quest ion with a l l  (and so is not included in (15 )) .  ET 
responded with " t h e i r  nose" to  the  every quest ion  and " t h e i r  t a i l s "  in 
response to  the  a l l  ques t ion .  F in a l ly ,  AL produced s in g u la r  responses 
with h is  in answer to  both the  quest ion  with a l l  and the  quest ion  with 
e v e ry .

”AT produced a response without pronouns. For the  quest ion  with 
every,  AT responded with "Nose"; fo r  the  quest ion  with a l l ,  AT responded 
with "T a i ls " .

"This sec t ion  does not Include d iscu ss ion  of q u a n t i f i c a t i o n  in the  
one-to-one mapping s i t u a t i o n ,  which w i l l  be d iscussed In sec t ion  5 .2 .5 ,  or  
d iscuss ion  of q u a n t i f i e r  spreading,  which w i l l  be d iscussed 1n sec t ion  
5 .2 .6 .
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these  quest ions  t e s t e d  every and h a l f  t e s t e d  a l l ,  with the  verbs spray, 

brush, and t i c k l e .

All of the a d u l t s  performed p e r f e c t ly  on these ques t ions .

However, as mentioned p rev ious ly ,  four ch i ld ren  were excluded from Par ts  

2 and 3 because of t h e i r  performance on these  q u a n t i f i e r  f i l l e r s .  In 

order  to  do s i g n i f i c a n t l y  b e t t e r  than chance on these  f i l l e r s ,  ch i ld ren  

had to  be co rrec t  on more than 8 out of 12 tokens. All ch i ld ren  

performed p e r f e c t ly  on the s ix  ques t ions  t h a t  required  acceptance, but 

for  the  s ix  quest ions  t h a t  required  r e j e c t i o n ,  the  four excluded 

ch i ld ren  re j e c te d  none or only one. Of the  remaining t h i r t y  c h i ld ren ,  

e ighteen  (60%) c o r r e c t l y  r e j e c te d  a l l  s ix ,  s ix  (20%) c o r r e c t l y  r e j e c te d  

f ive  out of s ix ,  f iv e  (17%) c o r r e c t l y  r e j e c te d  four out of s ix ,  and one 

(3%) c o r r e c t l y  r e j e c te d  th ree  out of s ix .

Pa r t  3 included a d d i t io n a l  t e s t s  of q u a n t i f i e r s ,  t e s t i n g  

q u a n t i f i e r s  in both sub jec t  and ob jec t  p o s i t io n s .  The p ic tu re  fo r  Q8, 

Q9, and Q10 showed th ree  mice and a g i r a f f e ;  a l l  of the  mice were 

t i c k l i n g  the g i r a f f e .  Q8 ("Did every mouse t i c k l e  the  g i r a f f e ? ” ),  Q9 

("Did a l l  the  mice t i c k l e  the  g i r a f f e ? " ) ,  and 010 ("Did the  mice t i c k l e  

the  g i r a f f e ? " )  were a l l  c o r r e c t l y  accepted by 100% of adu l t s  and 

ch i ld ren .

The p ic tu re  fo r  Ql l ,  Q12, and Q13 showed th ree  p a r ro ts  and an 

e lephan t ,  but  only 2 of the  3 p a r ro ts  brushed the e lephan t .  Resul ts  

with every, a l l ,  and the p lu ra l  are shown in ( 1 6 ) . ”

"The th ree  ch i ld ren  who in c o r re c t ly  accepted Qll (with every) were 
AE, KY and KL. The two ch i ld ren  who in c o r re c t ly  accepted Q12 (with a l l )  
were AE and KY. In Pa r t  2, AE had c o r r e c t l y  r e j e c te d  2/3 of  s im i la r  
sentences with every and 2/3 of s im i la r  sentences with a l l ;  KY had

( c o n t in u e d . . . )
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(16) Reject ion of  Qll ,  Q12 and Q13-- Subject Pos i t ion

ch i ld ren adu l t s

Qll every 21/24 87%
Q12 a l l  22/24 92%
Q13 the  7/22 32%

2 2 / 2 2
22/22

5/22

100%
100%
23%

Q13 showed th a t  the  d e f i n i t e  p lu ra l  ( in  t h i s  case ,  the parrots) in 

sub jec t  p o s i t io n  was taken as having the  force  of  a un iversa l  q u a n t i f i e r  

l ik e  every or a l l  by about a q ua r te r  of the  a d u l t s  and about a t h i r d  of 

the  c h i l d r e n .n *

The p ic tu re  fo r  Q14, Q15, and 016 showed one monkey and th ree  

bears ;  the monkey was spraying the  th ree  bears .  Q14 ("Did the monkey 

spray every b e a r?" ) ,  Q15 ("Did the monkey spray a l l  the  bea rs?" ) ,  and 

Q16 ("Did the  monkey spray the bears?")  were a l l  c o r r e c t l y  accepted by 

100% of a d u l t s  and c h i ld ren .

The p ic tu re  fo r  Q17, Q18, and Q19 showed one bear and th ree  baby 

t i g e r s ,  but  the  bear sprayed only 2 of the  3 baby t i g e r s .  Resul ts  with 

every,  a l l ,  and the  d e f i n i t e  p lu ra l  a re  shown in (17).*'

™(. . .continued)
c o r r e c t l y  r e j e c t e d  3/3 s im i la r  sentences with every and 2/3 s im i la r
sentences with a l l ;  KL had c o r r e c t l y  r e j e c te d  3/3 s im i la r  sentences with 
every (but had in c o r re c t ly  accepted 2/3 of the  sentences with a l l ) .

"Both the  ch i ld ren  and the a d u l t s  who re je c te d  Q13 gave s im i la r  
exp lana t ions ;  "not a l l "  or "only some" of the  p a r ro t s  brushed the
e lephant .

"A Chi-square t e s t  on a comparison of c h i ld  and ad u l t  responses to 
Q13 was not s i g n i f i c a n t :  Chi-square - .458 ,  d f -1 ,  p- .498.

slThe one ch i ld  who In co r rec t ly  accepted Q17 (with every) was RR. The
one c h i ld  who In co r rec t ly  accepted Q18 (with a l l )  was AE.
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(17) Reject ion of Q17, Q18 and Q19-- Object Po s i t io n

ch i ld ren  a d u l t s

Q17 every 23/24 96% 22/22 100%
Q18 a l l  22/23 96% 22/22 100%
Q19 the  10/23 43% 7/22 32%

Like Q13, Q19 showed th a t  the  d e f i n i t e  p lu ra l  (In t h i s  case ,  th e  baby

t i g e r s )  in objec t  p o s i t io n  was taken as having the force  of a universa l

q u a n t i f i e r  by about a t h i r d  of adu l t s  and c h i l d r e n . ” ”

5 .2 .4  Bound D i s t r i b u t i v e  I n t e r p r e t a t i o n  o f  Pronouns

There were severa l  t e s t s  of pronoun use in both Par t  2 and Par t  3. 

Individual  r e s u l t s  and r e s u l t s  of t - t e s t s  on ch i ld  and adu l t  acceptance 

a re  summarized in Appendix I .  The s implest  cases a re  simple sentences 

with him. In a d d i t io n ,  the re  were severa l  o th e r  items with pronouns. 

There were th ree  types of  sen ten ce -p ic tu re  p a i r s  fo r  each of th ree  

antecedent  types .  The antecedent types were every X (e .g .  every b e a r ) ,  

a l l  th e  Xs ( e .g .  a l l  the  b e a r s ) ,  and the  Xs (e .g .  th e  b e a r s ) .  There 

were two p ic tu re  types:  one with a d i s t r i b u t i v e  ac t ion  ( e . g . ,  th ree  

bears ,  each bear spraying h im se lf ) ,  and one with a c o l l e c t i v e  ac t ion  

( e . g . ,  th ree  bears ,  toge ther  spraying themselves as a group).  The 

d i s t r i b u t i v e  p i c tu r e  was shown with sentences with him and with 

sentences with them.

”As with Q13, the  ch i ld ren  and the  a d u l t s  who r e je c te d  Q19 gave 
s im i la r  exp lana t ions ;  "not a l l "  or  "only some" of the  baby t i g e r s  were 
sprayed by the  bear .

”A Chi-square t e s t  on a comparison of c h i ld  and adu l t  responses to  
Q19 was not s i g n i f i c a n t :  Chi-square - .650 ,  d f -1 ,  p- .420.
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5*2.4.1 Simple Sentences with Hi* (o r  be)

The s implest  cases to s t a r t  with are  the  simple sentences with him 

(e .g .  "Did the bear spray him?", with a p i c tu re  showing a bear spraying 

h im se lf ) .  From Part  2 and Part  3, the re  was a t o t a l  of four tokens of 

t h i s  type ( the  th ree  tokens of item 6 plus Q6). These were in c o r re c t ly  

accepted by ch i ld ren  s i g n i f i c a n t l y  more o f ten  than by a d u l t s  (37% vs.

6% o ve ra l l  acceptance) .

Of the  eleven ch i ld ren  who c o r r e c t l y  r e j e c te d  Q6 in Par t  3, f iv e  

used the r e f l e x iv e  h im se lf  in t h e i r  answer to  "Why not?" ,  and another 

two used h is  s e l f .  In a d d i t io n ,  one c h i ld  who in c o r re c t ly  accepted Q6, 

CZ (age 5 ;11) ,  a lso  used the r e f l e x iv e  in her response,  shown in (18).

(18) CZ's response to  Q6
Did the  e lephant  brush him?
CZ: Yes, he brushed himself .

There was a t o t a l  of four tokens of items which t e s t e d  simple 

sentences with him with a nonref lex ive  p i c tu r e  ( th e  th re e  tokens of item 

5 plus Q2)." For example, fo r  Q2 ("Did the  bear spray him?") the  

p ic tu re  showed a bear  spraying a baby t i g e r .  These were in c o r re c t ly  

r e j e c te d  by a d u l t s  1% of the  time, and by c h i ld ren  17% of the  time. The

reasons given f o r  r e j e c t i n g  Q2 a re  shown in (1 9 ) . "

(19) Reasons fo r  Rejec t ing  Q2

[p ic tu re  shows a bear spraying a baby t i g e r )

Did the bear spray him? Response: No.
AM (5 ;1 )  Because he was sp ray in g  th e  baby t i g e r .
EW (5 ;4 )  Because I t ' s  n o t fa c in g  to  th e  bear.

" Ind iv idua l  sub jec t  data  and s t a t i s t i c a l  r e s u l t s  fo r  t h i s  sentence 
type a re  given in Appendix I .

" S u b jec ts '  ages a re  given in parentheses a f t e r  t h e i r  id en t i fy in g  
i n i t i a l s ;  adu l t  sub jec ts  a re  labeled with "AD".
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KY (5 ;7 )  Urn, th e  bear a c t u a l ly  sprayed th e  baby t i g e r .  
AG (5 ; 1 1 )The bear sprayed th e  baby t i g e r .
KL (6 ; 1) 'Cause he d id n 't  wanna g e t  N et.

E: Who d i d n ' t  want to  ge t  wet?
C: The b ea r .

JE (6 ;3 )  The bear sprayed th e  baby t i g e r .
TO ( 7 ; 7 )  B ecause h e 's  not sp ray in g  h im se lf .

JR (AD) 'Cause th e  b e a r 's  h o ld in g  th e  h o se , and h e 's
sp ray in g  th e  t i g e r .

Some of these  responses,  p a r t i c u l a r l y  those of  KY and TO, s t rong ly

suggest  t h a t  some of these  ch i ld ren  may have expected the  pronoun to  get

i t s  re fe rence  within  the sentence.*

The same seems to  be t ru e  for  Q3, "Did he spray the baby t ig e r ? "

(with a p i c tu r e  showing a bear  spraying a baby t i g e r ) ,  which was

accepted by 100% of a d u l t s  and 92% of c h i ld re n .  The reasons given by

the two ch i ld ren  who re je c te d  Q3 are  shown in (20).

(20) Reasons fo r  Reject ing Q3

[p ic tu re  shows a bear spraying a baby t i g e r ]

Did he spray the  baby t i g e r ?  Response: No.
CA ( 6 ; 1 )  Because th e  b e a r 's  h o ld in g  th e  hose and h e 's  

n o t .
RR (6 ; l l )B e c a u s e  he a i n ' t  h o ld in g  th e  h o se .

These responses t o  quest ions  with sub jec t  pronouns may seem unusual.

One aspec t  of the  experimental  design may help to  account fo r  them. 

Recall the d iscuss ion  of the  c o n te x t - s e t t i n g  sentence and Foster-Cohen's  

arguments about redundancy and relevance in sec t ion  4 .2 .3 .  Context- 

s e t t i n g  sentences were used in t h i s  s tudy, and were in f a c t  designed to  

f i t  most n a tu r a l l y  with quest ions  with o b jec t  pronouns. For t h i s  

p i c tu r e ,  the  c o n te x t - s e t t in g  sentence was, "Here i s  a bear  and here is a

"However, when a sentence such as "Did th e  bear spray him?" was asked 
with a p i c tu re  showing the  bear spraying h imself ,  KY performed a t  chance, 
and TO performed s i g n i f i c a n t l y  b e t t e r  than chance. See sec t io n  5 .2 .4 .5 .
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baby t i g e r . "  Since baby t ig e r  Is in the  prominent l a s t  p o s i t io n ,  i t  1s 

most l i k e ly  t h a t  the  pronoun here would be taken to r e f e r  to  the  baby 

t i g e r .  When asked, "Did the bear spray him?'1, both CA and RR answered 

"yes",  tak ing  him to  r e f e r  to  the baby t i g e r .  S im i la r ly ,  when asked, 

"Did he spray the baby t i g e r ? " ,  these  two sub jec ts  seem to  have taken he 

to  r e f e r  to  the baby t i g e r ,  and thus r e j e c t e d  the  sen ten ce .3'

5 .2 .4 .2  Every as  antecedent

Item 10 and Q35 t e s t e d  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  of ev ery  X 

with him ( e . g . ,  "Did every bear spray him?", where each bear sprayed 

h im se lf ) .  Children in c o r re c t ly  accepted t h i s  sentence type 

s i g n i f i c a n t l y  more of ten  than a d u l t s  (40% vs. 11% o v e ra l l  acceptance)  

This r e s u l t  d i f f e r s  from previous f ind ings  ( e .g .  Chien & Wexler, 1988, 

1990, d iscussed in sec t ion  2 .2 .1 .1  above) t h a t  ch i ld ren  re j e c te d  a 

sentence such as "Did every bear spray him?" with a lo ca l ly  co re fe re n t  

(or  r e f l e x iv e )  i n t e r p r e t a t i o n  more o f ten  than a sentence such as "Did 

the bear spray him?" with a lo ca l ly  c o re fe re n t  I n t e r p r e t a t i o n .  Note, 

however, t h a t  in previous t e s t s  of such sentences with ev er y , the

17Since in Par t  3 several  Questions were asked fo r  each p i c t u r e ,  i t  
may not be the  c o n te x t - s e t t in g  sentence t h a t  was re levan t  he re ,  but the  
previous quest ion .  For both CA and RR, the  previous quest ion  was Ql, "Did 
the  bear spray the  baby t i g e r ? " ;  thus baby t ig e r  was the  l a s t  mentioned 
NP. Also, CA and RR may have expected he to  r e f e r  to  the  baby t i g e r  in 
order  to  d i s t in g u i s h  Q3 from Ql. F in a l ly ,  f u r t h e r  evidence t h a t  these  
ch i ld ren  were expecting he to  r e f e r  to  the  baby t i g e r  comes from t h e i r  
very s im i la r  reasons fo r  r e j e c t i n g  Q4, "Did the baby t i g e r  spray the  
b e a r? " ;

CA: Because th e  bear has th e  hose and he d o e s n 't .
RR: Because th e  baby t i g e r  a i n ' t  h o ld in g  th e , th e  h o se .

“Individual subject data and statistical results for this section are
given in Appendix I.
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p ic tu r e  showed one ex t ra  c h a ra c te r .  Here, as with the p ic tu re  fo r  the  

sentence,  "Did every bear spray them?", the  p ic tu re  showed th ree  

c h a rac te r s  not being sprayed. On the  ad u l t  i n t e r p r e t a t i o n ,  then,  the re  

was no po ss ib le  r e f e r e n t  fo r  the  pronoun him.

Item 11 and Q36 t e s t e d  the d i s t r i b u t i v e  i n t e r p r e t a t i o n  of every X 

with the*  ( e . g . ,  "Did every bear spray them?", where each bear sprayed 

h im se lf ) .  Children in c o r re c t ly  accepted t h i s  sentence type 

s i g n i f i c a n t l y  more of ten  than a d u l t s  (40% vs. 5% overa l l  acceptance) .

Item 12 t e s t e d  the  c o l l e c t i v e  I n t e r p r e t a t i o n  of every X with them 

( e . g . ,  "Did every bear spray them?", where the  bears toge ther  sprayed 

themselves as a group). Children i n c o r re c t ly  accepted t h i s  sentence 

type s i g n i f i c a n t l y  more of ten  than a d u l t s  (39% vs. 6% overa l l  

a ccep tan ce ) .

5 .2 .4 .3  A l l  as antecedent

Item 13 and Q37 t e s t e d  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  of a l l  the  

Xs with him ( e . g . ,  "Did a l l  the  bears spray him?", where each bear 

sprayed h im se lf ) .  Children in c o r re c t ly  accepted t h i s  sentence type 

s i g n i f i c a n t l y  more of ten  than adu l t s  (40% vs.  7% o ve ra l l  a ccep tan c e ) .”

Item 14 and Q40 t e s t e d  the  d i s t r i b u t i v e  I n t e r p r e t a t i o n  of a l l  the  

Xs with them ( e . g . ,  "Did a l l  the  bears spray them?", where each bear 

sprayed h im se lf ) .  Children in c o r re c t ly  accepted t h i s  sentence type 

s i g n i f i c a n t l y  more of ten  than adu l t s  (42% vs.  9% o ve ra l l  acceptance) .

Item 15 t e s t e d  the  c o l l e c t iv e  i n t e r p r e t a t i o n  of a l l  the  Xs with

"Individual subject data and statistical results for this section are
given in Appendix I.
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them ( e . g . ,  "Did a l l  the  bears spray them?", where the  bears together  

sprayed themselves as a group). Children in c o r re c t ly  accepted t h i s  

sentence type s i g n i f i c a n t l y  more of ten  than a d u l t s  (38% vs. 6% ov e ra l l  

acceptance) .

5 .2 .4 .4  P lu ra l  d e f i n i t e  an tecedents

Item 21 and Q38 t e s te d  the d i s t r i b u t i v e  i n t e r p r e t a t i o n  of the  Xs 

with him ( e . g . ,  "Did the bears spray him?", where each bear sprayed 

h imself ) .  Children in c o r re c t ly  accepted t h i s  sentence type 

s i g n i f i c a n t l y  more of ten  than a d u l t s  (37% vs. 2% o v e ra l l  accep tan ce ) .40

Item 22 and Q39 t e s t e d  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  of the  Xs 

with them ( e . g . ,  "Did the  bears spray them?", where each bear sprayed 

h imself ) .  Children in c o r re c t ly  accepted t h i s  sentence type 

s i g n i f i c a n t l y  more of ten  than a d u l t s  (42% vs. 2% overa l l  acceptance) .

F in a l ly ,  item 23 t e s t e d  the  c o l l e c t i v e  i n t e r p r e t a t i o n  of the  Xs 

with them ( e . g . ,  "Did the  bears spray them?", where the  bears toge ther  

sprayed themselves as a group). Children in c o r re c t ly  accepted t h i s  

sentence type s i g n i f i c a n t l y  more o f ten  than a d u l t s  (39% vs. 5% overa l l  

a ccep tan ce ) .

5 .2 .4 .5  Summary

These r e s u l t s  a re  summarized in (2 1 ) .41

“ Indiv idual  sub jec t  data  and s t a t i s t i c a l  r e s u l t s  fo r  t h i s  sec t ion  are
given in Appendix 1.

^Individual subject data and statistical results for this section are
given in Appendix 1.
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(21) Overal l Child & Adult Incorrec t  Acceptance of Pronoun Items

c h i ld re n  adu l ts
local  him ( i tem 6/Q6) 42/114 37% 5/88 6% **
every-h im  ( i tem I0/Q35) 46/114 40% 10/88 11% *
every-them  ( d i s t . ) ( i t e m  11/Q36) 46/114 40% 4/88 5% **
every-them  ( c o l l . ) ( i t e m  12) 35/90 39% 4/66 6% **
a l l - h l m  ( i tem 13/Q37) 46/114 40% 6/88 7% **
a ll- th e m  ( d i s t . ) ( i t e m  14/040) 48/114 42% 8/88 9% **
a l l - t h e m  ( c o l l . ) ( item 15) 34/90 38% 4/66 6% **
Xs-hlm (i tem 21/Q38) 42/114 37% 2/88 2% **
Xs-them ( d i s t . ) ( i t e m  22/Q39) 48/114 42% 2/88 2% **
Xs-them ( c o l l . ) ( i t e m  23) 35/90 39% 3/66 5% **

s i g n i f i c a n t  a t * pc.005 ** p<.001

I t  has been suggested in the  l i t e r a t u r e  ( e . g . ,  Avrutin & Thornton, 

1993, 1994, d iscussed  in sec t ion  2 .2 .2 .2  above) t h a t  ch i ld ren  may accept 

cases such as item 6/Q6, and c o l l e c t i v e  i n t e r p r e t a t i o n s  as in items 12, 

15, and 23, but w i l l  not accept  bound d i s t r i b u t i v e  cases .  However, t h i s  

does not seem to  be the  case .  (22) shows o v e ra l l  acceptance by pronoun 

and by antecedent type.

(22) C h i ld re n 's  Overall Acceptance by Pronoun and by
Antecedent Type

antecedent  every a l l  p lu ra l
i n t e r p r e t a t i o n
h lm -d is t .  40% 40% 37%

t h e a - d i s t .  40% 42% 42%

them-col1. 39% 38% 39%

A u n iv a r i a t e  MANOVA of these  responses was not s i g n i f i c a n t .  There were 

two main e f f e c t s ,  antecedent  type (e v e r y , a l l ,  or p lu r a l )  and pronoun 

type ( d i s t r i b u t i v e  him, d i s t r i b u t i v e  them, and c o l l e c t iv e  them ), n e i th e r  

of which was s i g n i f i c a n t .  However, when age was included as a
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c o v a r ia t e ,  t h e re  was a s i g n i f i c a n t  e f f e c t  of  a g e .”

More revea l ing  are  the  p a t t e r n s  of acceptance by individual  a d u l t s  

and c h i ld re n .  Combining the  r e s u l t s  from Par t  2 and Par t  3 allows us to  

examine ind iv idua l  s u b j e c t s '  performance on d i f f e r e n t  quest ions  and 

compare t h a t  performance to chance. Here 1 w i l l  examine the  performance 

of ch i ld ren  who c o r r e c t l y  r e j e c t  pronoun sentences s i g n i f i c a n t l y  more 

o f ten  than chance ( a t  the  .05 l e v e l ) ,  ch i ld ren  who perform a t  chance, 

and ch i ld ren  who in c o r re c t ly  accept pronoun sentences s i g n i f i c a n t l y  more 

o f ten  than chance ( a t  the  .05 l e v e l ) . 41

These r e s u l t s  a re  summarized, by su b je c t ,  in (23) and (24). 

Performance is l i s t e d  as b e t t e r  than chance a t  the  .05 le v e l ,  a t  chance, 

or  by the percentage of inco rrec t  acceptance when performance was 

s i g n i f i c a n t l y  worse than chance.

”For antecedent type,  F (2,261) - .1 1 ,  p- .894.  For pronoun type, 
F(2,261) - .2 8 ,  p- ,759.  For the  i n t e r a c t io n  of antecedent type by 
possess ive  type,  F(4,261) - .1 3 ,  p- .971.

With age as a continuous c o v a r i a t e ,  F (1,260) - 7.45, p<.01 fo r  age. 
For antecedent  type,  F (2,260) - .1 2 ,  p».891. For pronoun type,  F(2,260) 
- .2 8 ,  p- .754.  For the i n te r a c t io n  of antecedent  type by possess ive  type,  
F(4,260) - .1 3 ,  P-.970.

For both of these  ana lyses ,  only the  r e s u l t s  from Par t  2 were 
included, to  avoid unequal numbers o f  tokens (s ince  c o l l e c t i v e  them was 
not included in Pa r t  3).

"Both the  ch i ld ren  who perform a t  chance and the  ch i ld ren  who perform 
s i g n i f i c a n t l y  worse than chance a re  ch i ld ren  who do not obey P r in c ip le  B 
of the binding theory .



249
(23) Adult Performance on Pronoun Sentences Compared to  Chance

adult simple col 1. simple him d i s t . d i s t . d i s t .  him
him them +col l .  them them him + d i s t .  th<

DU >.05 >.05 >.05 >.05 >.05 >.05
BC >.05 >.05 >.05 >.05 >.05 >.05
KK chance chance chance >.05 >.05 >.05
KP >.05 >.05 >.05 >.05 >.05 >.05
AM >.05 >.05 >.05 >.05 >.05 >.05
RM >.05 >.05 >.05 >.05 >.05 >.05
SG >.05 >.05 >.05 >.05 >.05 >.05
HL >.05 >.05 >.05 >.05 >.05 >.05
XG chance chance chance chance chance chance
JR >.05 >.05 >,05 >.05 >.05 >.05
DY >.05 >.05 >.05 >.05 >.05 >.05
MP >.05 >.05 >.05 >.05 >.05 >.05
JG >.05 >.05 >.05 >.05 >.05 >.05
MB >.05 >.05 >.05 >.05 >.05 >.05
JC >.05 >.05 >.05 >.05 >.05 >.05
BY >.05 >.05 >,05 >.05 >.05 >.05
CC >.05 >.05 >.05 >.05 chance >.05
PK >.05 >.05 >,05 >.05 >.05 >.05
RL >.05 >.05 >.05 >.05 >.05 >.05
PX >.05 >.05 >.05 >.05 >.05 >.05
MR >.05 >.05 >.05 >.05 >.05 >.05
DD >.05 >.05 >.05 >.05 >.05 >.05

(24) Child Performance on Pronoun Sentences Compared to  Chance

chi Id simple col 1. 
him them

simple him 
+col l .  them

d i s t .
them

d i s t .  < 
him +

d i s t .  him 
d i s t .  th«

ET >.05 >.05 >.05 >.05 >.05 >.05
AE chance chance chance chance >.05 chance
AM chance chance chance >.05 chance >.05
AL >.05 chance >.05 >.05 >.05 >.05
EW chance chance chance 67ft 67ft chance
TM chance chance chance chance chance chance
AT >,05 chance chance chance 67ft chance
KV >.05 >.05 >.05 >.05 >.05 >.05
KY chance chance chance 67ft chance chance
CZ chance chance chance 75ft 83ft 79ft
EB chance chance >.05 >.05 >.05 >.05
AG chance 100ft 92ft 92ft 75ft 83ft
JG 100ft chance 85ft 831 92ft 88ft
KL 100ft chance 77ft 75ft 75ft 75ft
CS chance chance >.05 >.05 chance chance
MT >.05 chance >.05 >.05 >.05 >.05
CA chance 100ft 92% 100ft 92ft 96ft
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-continued-
c h i ld simple c o l l .  

h la  them
simple hia  

+co l l .  them
d i s t . 
thea

d i s t
hia

d i s t .  hia  
+ d i s t .  thea

JE >,05 >.05 >.05 >.05 >.05 >.05
CM chance chance chance >.05 >.05 >.05
VN chance chance chance >.05 75% chance
KB >.05 >.05 >.05 >.05 >.05 >.05
EC >.05 >.05 >.05 >.05 >.05 >.05
RR chance chance 77% 83% 83% 83%
CQ >.05 >.05 >.05 >,05 >.05 >.05
BH chance chance chance 92% 75% 83%
MM chance >.05 chance 61% >.05 chance
JF chance >.05 >.05 >.05 >.05 >.05
TO >.05 >.05 >.05 >.05 >.05 >.05
JS chance chance >.05 >.05 >.05 >.05
JR chance chance >.05 >.05 >.05 >.05

The s implest  cases to s t a r t  with .are the simple sentences with hia

( e .g .  "Did the bear spray him?", with a p i c tu r e  showing a bear spraying 

h im se lf ) .  From Par t  2 and Part  3, th e re  was a t o t a l  of four  tokens of 

t h i s  type ( th e  th ree  tokens of item 6 plus Q6). To be worse than a t  

chance a t  accep t ing  t h i s  sentence type,  su b je c t s  had to  in co r re c t ly  

accept a l l  four  tokens. Two out  of the  t h i r t y  c h i ld  sub jec ts  (7%) did 

so. These ch i ld ren  were JG (age 5;11) and KL (age 6 ;0 ) .

The next cases to  consider  a re  the bound c o l l e c t i v e  

i n t e r p r e t a t i o n s  of  thea ( e . g . ,  "Did every bear spray them?", where the  

bears to ge th e r  sprayed themselves as a group). There were nine tokens

of t h i s  type,  a l l  in Par t  2 ( th ree  tokens each of item 12, item 15, and 

item 23). To be worse than a t  chance a t  accepting t h i s  sentence type, 

sub jec ts  had to  in c o r re c t ly  accept a t  l e a s t  e ig h t  out of nine tokens.

Again, two out  of t h i r t y  ch i ld ren  (7%) did so. These ch i ld ren  were AG

(age 5;11) and CA (age 6 ;1 ) .

These two cases a re  s im i la r ,  s ince accep t ing  them has been 

a t t r i b u t e d  to  the  lack of the  pragmatic P r in c ip le  P or Rule I.
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Combining these  two groups, we have a s e t  of  t h i r t e e n  tokens. To be 

s i g n i f i c a n t l y  worse than a t  chance on t h i s  s e t ,  sub jec ts  had to  

i n c o r re c t ly  accept a t  l e a s t  ten out of the  t h i r t e e n  tokens. Five 

ch i ld ren  (17%) accepted ten or more of these  tokens. These ch i ld ren  

were JG, KL, AG, CA, and RR (age 6;11) .

The more i n t e r e s t i n g  cases are  the  bound d i s t r i b u t i v e  cases with 

e i t h e r  h i*  or th ea  ( e . g . ,  "Did every bear spray him?" o r  "Did every bear 

spray them?", where each bear sprayed h im se lf ) .  There was a t o t a l  of 

twelve cases of tokens with h ia  ( th re e  tokens each of item 10, item 13, 

and item 21, plus Q35, Q37, and Q38) and twelve cases of tokens with 

th ea  ( th re e  tokens each f o r  item 11, item 14, and item 22, plus Q36,

Q39, and Q40). To be s i g n i f i c a n t l y  worse than a t  chance in these  cases ,  

sub jec ts  had to  in c o r re c t ly  accept  a t  l e a s t  e ig h t  out of the  twelve 

tokens. Ten ch i ld ren  (33%) accepted e ig h t  or more tokens with him.*4 

Ten ch i ld ren  (33%) a lso  accepted e igh t  or  more tokens with thea.*4

If  we combine these  two bound d i s t r i b u t i v e  cases ,  we have a t o t a l  

of twenty-four tokens. To be s i g n i f i c a n t l y  worse than a t  chance fo r  

t h i s  s e t ,  sub jec ts  had to in c o r re c t ly  accept a t  l e a s t  seventeen out of 

the twenty-four tokens.  Seven ch i ld ren  (23%) accepted more than 

seventeen tokens of bound d i s t r i b u t i v e  sentences.**

“The ten ch i ld ren  who accepted bound d i s t r i b u t i v e  hia  s i g n i f i c a n t l y  
more than chance were EH (5 ;4 ) ,  AT (5 ;5 ) ,  CZ (5 ;10) ,  AG (5 ;11 ) ,  JG (5 ;11) ,  
KL ( 6 ; 0 ) , CA (6 ;1 ) ,  VN (6 ;7 ) ,  RR ( 6 ; U ) ,  and BH (7 ;0 ) .

“The ten  ch i ld ren  who accepted bound d i s t r i b u t i v e  th e a  s i g n i f i c a n t l y  
more than chance were EH (5 ;4 ) ,  KY (5 ;7 ) ,  CZ (5 ;10) ,  AG (5 ;11 ) ,  JG (5 ;11) ,  
KL ( 6 ; 0 ) , CA (6 ;1 ) ,  RR (6 ;11 ) ,  BH (7 ;0)  and HM (7 ;1 ) .

“These ch i ld ren  were CZ, AG, JG, KL, CA, RR, and BH. The o ther  four 
ch i ld ren  who accepted the  bound d i s t r i b u t i v e  with h ia  (AT and VN) or  the

( c o n t in u e d . . . )
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We can a lso  look a t  when ch i ld ren  did  s i g n i f i c a n t l y  b e t t e r  than 

chance. Seven ch i ld ren  (23%) did s i g n i f i c a n t l y  b e t t e r  than chance on 

a l l  of the measures d iscussed above. Nineteen a d u l t s  did s i g n i f i c a n t l y  

b e t t e r  than chance on a l l  of these  measures; the  th ree  remaining a d u l t s  

were KK, XG, and CC. CC was a t  chance fo r  bound d i s t r i b u t i v e  cases with 

him; KK was a t  chance fo r  simple sentences with him, c o l l e c t i v e  

sentences with them, and the combination of those two sentence types;  XG 

was a t  chance for  a l l  of these  measures.

There were various p a t te rn s  of acceptance fo r  ind iv idua l  ch i ld ren .  

For example, VN accepted bound d i s t r i b u t e d  cases with him but r e j e c te d  

those with them; in a d d i t io n ,  she performed a t  chance on the  c o l l e c t iv e  

cases .  MM, on the  o ther  hand, accepted the  bound d i s t r i b u t e d  cases with 

them, but r e j e c te d  those  with him, and re j e c te d  the c o l l e c t i v e  cases .

(24) is repeated here as (25),  with j u s t  the c h i l d r e n ' s  r e s u l t s  

fo r  simple him + c o l l e c t i v e  them ( the  coreference  cases)  and the  r e s u l t s  

for  d i s t r i b u t i v e  him + d i s t r i b u t i v e  them.

**(.. .continued)
bound d i s t r i b u t i v e  with them (MM), or  both (EW) were counted as performing 
a t  chance fo r  t h i s  combined category .
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(25) Child Performance on Pronoun Sentences Compared to  

Chance

chi Id age" simple him d i s t .  him
+col1. them + d i s t .  them

ET 3;4 >.05 >.05
AE 3; 9 chance chance
AM 5;1 chance >.05
AL 5;4 >.05 >.05
EW 5;4 chance chance
TM 5; 5 chance chance
AT 5;5 chance chance
KV 5; 7 >.05 >.05
KY 5;7 chance chance
CZ 5; 10 chance 79%
EB 5; 11 >.05 >,05
AG 5; 11 92% 83%
JG 5; 11 85% 88%
KL 6;0 77% 75%
CS 6; 1 >,05 chance
MT 6; 1 >.05 >.05
CA 6; 1 92% 96%
JE 6;3 >.05 >.05
CM 6;5 chance >.05
VN 6;7 chance chance
KB 6;9 >.05 >.05
EC 6; 10 >.05 >.05
RR 6; 11 77% 83%
cq 7 ;0 >.05 >.05
BH 7;0 chance 83%
MM 7; 1 chance chance
JF 7; 3 >.05 >.05
TO 7; 7 >.05 >.05
JS 7;9 >.05 >.05
JR 9; 5 >.05 >.05

Two c h i ld re n ,  AM and CM, performed a t  chance on the  coreference  cases 

but performed s i g n i f i c a n t l y  b e t t e r  than chance on the d i s t r i b u t i v e  

cases ;  these  two ch i ld ren  perform as p red ic ted  by the reformulated 

binding theory.  However, th ree  ch i ld ren  performed worse on the 

d i s t r i b u t i v e  cases than on the  coreference  cases .  CS performed 

s i g n i f i c a n t l y  b e t t e r  than a t  chance on the coreference  cases ,  but  a t

"Age a t  the  time of Par t  2.
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chance on the  d i s t r i b u t i v e  cases ,  and CZ and 8H both performed a t  chance 

on the  coreference  cases and s i g n i f i c a n t l y  worse than chance on the  

d i s t r i b u t i v e  cases .  All of the o th e r  ch i ld ren  performed a t  the  same 

level  fo r  the coreference  and the d i s t r i b u t i v e  cases .

5 .2 .5  One-to-one Mapping o f Subjects and Objects

Some of the  p ic tu re s  in Par t  2 and Part  3 showed a one-to-one 

mapping of sub jec ts  and o b je c t s .  The ques t ions  fo r  these  p ic tu re s  were 

i n t e r e s t i n g  both because they allowed the in v es t ig a t io n  of d i f f e r e n t  

ways of express ing t h i s  d i s t r i b u t i v e  i n t e r p r e t a t i o n  and a l s o  fo r  

comparison with the  q u a n t i f i e r  spreading con tex ts .  Sentences con tra s ted  

s in g u la r  with p lu ra l  pronouns, and p lu ra l  noun phrases with express ions 

with every. In t h i s  sec t ion  I w i l l  d iscuss  the  one-to-one mapping with 

sentences with ob jec t  pronouns, sub jec t  pronouns, i n d e f i n i t e s ,  and two 

un iv e rsa l  pronouns.

5 .2 .5 .1  Object Pronouns

Two sentence types t e s te d  s in g u la r  and p lu ra l  ob jec t  pronouns with 

a one-to-one mapping of sub jec ts  and o b je c t s .  There was a t o t a l  of four 

sentences such as "Did the bears spray them?", where the  p ic tu re  showed 

th ree  bears ,  each spraying a d i f f e r e n t  baby t i g e r  ( th ree  tokens of  item 

19 plus Q21). These were accepted s i g n i f i c a n t l y  more o f ten  by a d u l t s  

than by ch i ld ren  (95% vs. 64% overa l l  acceptance).**

I t  could be argued th a t  acceptance of t h i s  sentence was evidence

"Individual subject data and statistical results for this section are
given in Appendix J.



t h a t  sub jec ts  were giving t h i s  p i c tu re  a c o l l e c t i v e  i n t e r p r e t a t i o n ,  

s ince i t  was not t r u e  t h a t  each bear sprayed "them" ( the  baby t i g e r s ) ,

but t h a t  each bear sprayed one baby t i g e r .  However, as we have seen

with possessive pronouns (see  sec t ion  5 . 2 . 2 . 2 ) ,  pronominal number and 

the  d i s t r i b u t i v e / c o l l e c t i v e  i n t e r p r e t a t i o n  a re  not c lo se ly  linked. 

However, t h i s  can be seen as the  reason fo r  some a d u l t s '  r e j e c t i o n  of 

t h i s  sentence type { i . e . ,  KP and SG). In Par t  3, the  reasons shown in 

(26) were given fo r  r e j e c t i n g  Q21 ("Did the mice wash them?").

(26) Reasons fo r  Rejec t ing  Q21

[p ic tu re  showed th ree  mice, each one washing a d i f f e r e n t
g i r a f f e ]

Did the  mice wash them? Response: No.
KY (5;7) They washed the g ir a f fe s .
CZ (5 ; IIJBecause, urn, the g ir a f fe s  were there f i r s t .
AG (5;U )T he mice mashed the g ir a f fe .
KL (6 ;1 ) He washed the g ir a f fe .
CS (6;2) 'Cause th ey 're  holding It lik e  th is .
JE (6 ;3) The mice washed the g ir a f fe s .

KP (AD) Did the  mice wash them?
KP: Did the  mouse?
E: Did the  mice wash them?
KP: No.
E: Why not?
S: Each mouse Is washing one g ir a f fe .

SG (AD) Because there are, every mouse Is ju st  
washing one g ir a f fe .

JR (AD) Um, you don't know who "them” I s ,  so , no.

One u nan t ic ipa ted  problem with t h i s  quest ion  was the  i r r e g u la r  p lu ra l

mice. Both AG and KL seemed to  r e j e c t  Q21 because they thought t h a t  

mice was s in g u la r ,  and as a r e s u l t  used the  s in g u la r  the g ir a ffe  In 

t h e i r  responses ( c f .  JE, who used the g ir a f f e s ) .  Some of the  o ther  

answers ( e . g . ,  KY), however, suggest t h a t  some of the  ch i ld ren  may have
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in te rp re te d  thea as r e f e r r in g  to  the a le e .4*

More in t e r e s t i n g l y ,  severa l  ch i ld ren  accepted an id e n t i c a l  p i c tu re  

type with sentences such as "Did the  bears spray him?" ( the  p ic tu re  

showed th ree  b ears ,  each spraying a d i f f e r e n t  baby t i g e r ) .  There were 

four tokens of t h i s  sentence type ( th re e  tokens of item 20 plus Q20). 

Children accepted these  s i g n i f i c a n t l y  more o f ten  than a d u l t s  (48% vs.

10% o v e ra l l  a ccep tan ce ) .”  This is what I w i l l  r e f e r  to  as the  unbound 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  of hia .

One problem with t h i s  item was th a t  the re  was no po ss ib le  r e f e r e n t  

fo r  hia  in the  p i c t u r e - -  no s ing le  animal t h a t  might have been sprayed, 

but w asn ' t .  However, i t  i s  tempting to a t t r i b u t e  acceptance of t h i s  

item to c h i l d r e n ' s  i n t e r p r e t a t i o n  of him as a v a r i a b le .  This item can 

be compared with Q52 (discussed  in sec t ion  5 .2 .6  below), which did  have 

a po ss ib le  r e f e r e n t  fo r  hia .

We can compare the  same sentences ( e . g . ,  "Did the bears spray 

them?" and "Did the  bears spray him?") with d i f f e r e n t  i n t e r p r e t a t i o n s .  

Item 22/Q39 and item 21/Q38 t e s t e d  these sentences with a bound 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  ( i . e . ,  each bear  sprayed himself)  while item 

19/Q21 and item 20/Q20 t e s t e d  them with an ou ts ide  d i s t r i b u t i v e  

i n t e r p r e t a t i o n  ( i . e . ,  each bear sprayed a d i f f e r e n t  t i g e r ) .  These 

r e s u l t s  a re  summarized in (27) and (28).

"Note t h a t  KY was one of the  ch i ld ren  who performed s i g n i f i c a n t l y  
worse than a t  chance fo r  sentences with bound d i s t r i b u t i v e  them.

"Individual subject data and statistical results for this section are
given in Appendix J.
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(27) Overal l Acceptance of Ins ide  and Outside D is t r ib u t iv e  

I n t e r p r e t a t i o n s  by Adults”

thea hia
outside
I n t e r p r e t a t i o n  95% 10%

ins ide  (bound) 2% 2%
I n te r p r e t a t i o n

(28) Overal l Acceptance of Inside  and Outside D i s t r i b u t iv e  
I n t e r p r e t a t i o n s  by Children”

thea h ia
ou ts ide
i n te r p r e t a t i o n  84% 48%

inside  (bound) 42% 37%
i n t e r p r e t a t  ion

Q26 and Q27 were s im i la r  to  Q21 and Q20, but conta ined every. Q26 

("Did every bear spray them?") was accepted by 77% of a d u l t s  (17/22) and 

79% of ch i ld ren  (1 9 /2 4 ) .” Reasons for  r e j e c t i n g  Q26 are  given in (29 ).

(29) Reasons fo r  Rejec t ing  Q26

[ p ic tu r e  showed th ree  b ears ,  each spraying a d i f f e r e n t  baby 
t i g e r ]
Did every bear spray them? Response: No.

KY (5;7) 'Cause th ey 're  spraying the baby t ig e r s .
CZ (5:11) Because th e , urn, baby t ig e r s  wanted to  get

sprayed.
KL (6;1) 'Cause they d id n 't wanna get wet.

E: Who d i d n ' t  want to  get  wet?
KL: The bears.

CA (6;1) Because the bear holding the thing and, urn,
th ey 're  spraying the t ig e r .

CS (6;2) Because h e 's  not spraying h la s e lf .
KK (AD) Every bear sprayed h ia .

“For f ig u res  and s ig n i f ic a n c e ,  see (30).

"For f ig u res  and s ig n i f ic a n c e ,  see (30).

”A Chi-square t e s t  comparing ad u l t  and ch i ld  responses to  Q26 was not 
s i g n i f i c a n t :  Chi-square - .024 ,  d f -1 ,  p- .876.
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KP (AD) They're spraying separate baby t ig e r s .
JR (AD) 'Cause you don't know Mho "thea* Is .
PK (AD) Is t h a t -  ( - )  you sa id , "Did every bear spray

thea?", so they would have to  be spraying a l l  
the bears together.

PX (AD) Every bear sprayed th e ir  own ( t ig e r ) .

Several  of the  c h i l d r e n ' s  reasons fo r  r e j e c t i n g  Q26 again suggest t h a t  

they in te rp re te d  thea as r e f e r r in g  to  the bears” (and CA and CS have 

some add i t io n a l  confusion with the  number); most of the  adu lt  reasons 

fo r  r e j e c t i n g  Q26 suggest  t h a t  these  a d u l t s  requ i re  an o b l ig a to ry  wide 

scope i n t e r p r e t a t i o n  for  every in t h i s  example.

Q27 ("Did every bear spray him?") was accepted by only 14% of 

a d u l t s  (3 /22 ) ,  but was accepted by 67% of ch i ld ren  (16/24) .  A Chi- 

square t e s t  comparing adu l t  and ch i ld  responses to  Q27 was highly  

s i g n i f i c a n t . ”

These r e s u l t s  a re  summarized in (30). Recall  t h a t  the  p i c tu r e  in 

each of these  cases showed a one-to-one mapping of sub jec ts  and o b je c t s .

(30) Overal l Child and Adult Acceptance of item 19/Q21, 
item 20/Q20, Q26, Q27

c h i ld ren  a d u l t s
item 19/Q21 the mice-them 95/113 84% 84/88 95% *
item 20/Q20 the mlce-hlm 54/113 48% 9/88 10% **
Q26 every bearthem  19/24 79% 17/22 77%
Q27 every bear-hlm 16/24 67% 3/22 14% ***

s i g n i f i c a n t  a t  * p<.05 **p<.001 *** p<.0005

Almost ha l f  (48%) of these  ch i ld ren  accepted t h i s  unbound 

d i s t r i b u t i v e  I n t e r p r e t a t i o n  with him with a p lu ra l  d e f i n i t e  NP sub je c t ,  

and more than h a l f  (67%) accepted the  unbound d i s t r i b u t i v e

”The answers given by KY, CZ and KL a l l  suggest  th a t  they in te rp re te d  
them as r e f e r r i n g  to  the bears; a l l  th r e e  of these  ch i ld ren  were 
s i g n i f i c a n t l y  worse than a t  chance on the bound d i s t r i b u t i v e  cases with 
them.

”Chi-square - 13.314, df-1, p<.0005.
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5 .2 .5 .2  Subject  Pronouns

While the  items described in the previous sec t ion  t e s t e d  ob jec t  

pronouns, Q23, Q24, Q31 and Q32 t e s t e d  sub jec t  pronouns with the  same 

p ic tu re  type (showing a one-to-one mapping of sub jec ts  and o b j e c t s ) .

Q24 ("Did they wash the  g i r a f f e s ? " )  was accepted by 96% of the  ch i ld ren  

and 91% of the  a d u l t s .  In c o n t r a s t ,  Q23 ("Did he wash the  g i r a f f e s ? " )  

was accepted by 57% of ch i ld ren  and 5% of a d u l t s .  A Chi-square t e s t  

comparing c h i ld  and ad u l t  responses to  Q23 was s i g n i f i c a n t . “ Of the  

ch i ld ren  who accepted Q23, th ree  (AE, KY, and RR) had f a i l e d  the  sub jec t  

pronoun sec t io n  of the number p r e t e s t ,  and so may not have known the 

d i f f e ren c e  between they  and he. However, the  o ther  ten  ch i ld ren  (43% of 

the  t o t a l  number of ch i ld ren  responding to  t h i s  quest ion)  had a l l  passed 

the  sub jec t  pronoun sec t io n  of th e  number p r e t e s t .

Q31 and Q32 were s im i la r  to  Q24 and Q23, but conta ined every.  Q31

("Did they brush every t i g e r ? " )  was accepted by 100% of the  ch i ld ren  and

73% of the  a d u l t s .  A Chi-square t e s t  comparing c h i ld  and adu l t  

responses to  Q31 was s i g n i f i c a n t . 57 Q32 ("Did he brush every t ig e r ? " )  

was accepted by 59% of the  ch i ld ren  but only 9% of the  a d u l t s .  A Chi- 

square t e s t  comparing ch i ld  and ad u l t  responses to  Q32 was a lso  

s i g n i f i c a n t . 5*

Of the  six  a d u l t s  who r e j e c t e d  Q31 ("Did they brush every

"Chi-square - 14.174, d f -1 ,  p<.0005.

”Chi-square - 6.947,  d f-1 ,  p<.01.

"Chi-square - 12.239, d f -1 ,  p<.0005.
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t i g e r ? " ) ,  two sa id  they r e j e c te d  i t  because they d i d n ' t  know who they  

r e f e r r e d  to .  However, the o the r  four gave more i n te r e s t i n g  reasons fo r  

t h e i r  r e j e c t i o n s ,  as shown in (31).

(31) Reasons fo r  Reject ing Q31

[ p ic tu r e  showed th ree  e le p han ts ,  each brushing a d i f f e r e n t  
t i g e r )

Did they brush every t ig e r ?  Response: No.
DU (AD) They did not brush every t ig e r . No.

E: Ok. Why not?
DU: Because he only brushed one, and he only

brushed one, and he only brushed one.
MP (AD) Each elephant brushed a t ig e r .
PK (AD) Because, urn, th ey 're  only brushing one o f the

t ig e r s .
DD (AD) Each elephant brushed a t ig e r .

As in (29) (Q26, "Did every bear spray them?"), these  adu l t s  seem to 

r eq u i re  wide scope fo r  every in t h i s  example, but  a r e n ' t  s a t i s f i e d  th a t  

t h i s  can be expressed with the  p lu ra l  pronoun they.

These r e s u l t s  with sub jec t  pronouns are  summarized in (32).

Recall t h a t  the  p ic tu re  in each of these  cases a lso  showed a one-to-one 

mapping of sub jec ts  and o b jec ts .

(32) Child & Adult Acceptance of Q24, Q23, 031, Q32

c h i ld ren  a d u l t s
Q24 they-the g ir a f fe s  22/23 96% 20/22 91%
Q23 he-the g ir a ffe s  13/23 57% 1/22 5% ***
Q31 they-every t ig e r  22/22 100% 16/22 73% *
Q32 he-every t ig e r  13/22 59% 2/22 9% ***

s i g n i f i c a n t  a t  * p<.01 *** p<.0005

As with the  o b jec t  pronouns d iscussed in the  previous sec t io n ,  several

ch i ld ren  accepted an unbound d i s t r i b u t i v e  i n t e r p r e t a t i o n  of the  sub jec t

pronoun he. More than h a l f  (57%) of the  ch i ld ren  accepted he with the

p lu ra l  d e f i n i t e  NP o b je c t ,  and more than h a l f  (59%) accepted he with

every t ig e r  as o b jec t .
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5 .2 .S .3 Sentences with In d efin ites

Q25 and Q30 t e s t e d  sentences with a un iversa l  q u a n t i f i e r  and an 

e x i s t e n t i a l  q u a n t i f i e r .  Q25 ("Did every bear spray a baby t i g e r ? " )  was 

accepted by 100% of ch i ld ren  and a d u l t s .  However, when the  order  of 

e x i s t e n t i a l  and un iversa l  was reversed ,  acceptance was reduced, 

e sp e c i a l l y  fo r  a d u l t s .  Q30 ("Did an e lephant  brush every t i g e r ? " )  was 

accepted by 91% of the  c h i ld re n ,  but only 45% of the  a d u l t s .  A Chi- 

square t e s t  comparing ch i ld  and ad u l t  responses to  Q30 was 

s i g n i f i c a n t . ”  Reasons fo r  r e j e c t i n g  Q30 a re  given in (33).

(33) Reasons for  Rejec t ing  Q30

[ p ic tu re  showed th ree  e lephan ts ,  each brushing a d i f f e r e n t  
t i g e r ]

Did an e lephant  brush every t i g e r ?  Response: No.
KV (5 ;7 ) Because th e re 's  three e leph ant-- 

E: Ok. Elephants?
KV: Elephants. There's not ju s t  one.

EB (5;11) 'Cause there 1s no elephant. There's three o f  
thea.

DU (AD) An elephant only brushed one t ig e r  each.
KP (AD) They're brushing separate t ig e r s .
AM (AD) Each elephant brushed one t ig e r .
RM (AD) One elephant brushed th is  t ig e r , one elephant

brushed th is  t ig e r ,  and another elephant brushed 
th at t ig e r .

SG (AD) There was on ly , ua, each, each, each elephant Is
only brushing one t ig e r .

JR (AD) Each elephant only brushes one t ig e r .
DY (AD) Yes. Ua, no. Because there are aore than one,

th ere 's  aore than one elephant.
MP (AD) Each elephant brushed a t ig e r .
JG (AD) An elephant brushed a t ig e r .
MB (AD) Because an elephant brushed one t ig e r .
JC (AD) Uh, 'cause only one elephant 1s for  one t ig e r .
MR (AD) Because th e re 's  three elephants.

There a re  two d i f f e r e n t  kinds of e r r o r s  shown here. The c h i l d r e n ' s

”Chi-square - 10.476, df-1, p<.005.
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responses suggest t h a t  they are  tak ing  an e lephant  as r e f e r e n t i a l  or 

s p e c i f i c .  The a d u l t s ,  on the  o ther  hand, are  r e j e c t i n g  the a /every  

sentence with t h i s  d i s t r i b u t i v e  i n t e r p r e t a t i o n ;  they seem to  be 

req u i r in g  an e lephan t  to  take wide scope over every t i g e r  {for a 

c o l l e c t i v e  i n te r p r e t a t i o n )  , and so r e j e c t  t h i s  sentence fo r  t h i s  

p i c tu r e .  This agrees with the  f ind ings  o f  Kurtzman & MacDonald (1993), 

who s tud ied  adu l t  scope prefe rences ;  they found th a t  th e re  is a general  

preference  fo r  the  i n t e r p r e t a t i o n  in which the  lef tward q u an t i f ie d  

phrase has wide scope, and found t h i s  p reference  to  be even s t ronger  

with the  a /ev e ry  order .

Q34 and Q22 repeated Q25 and Q30, except t h a t  ins tead  of the 

un iversa l  q u a n t i f i e r  every they contained p lu ra l  d e f i n i t e  NPs. Q34 

("Did th e  e lephants  brush a t i g e r ? " )  was accepted by 91% of the  ch i ld ren  

and 71% of  adults .*0 Q22 ("Did a mouse wash the g i r a f f e s ? " )  was 

accepted by 65% of the  ch i ld ren  and by 18% of the  a d u l t s .  A Chi-square 

t e s t  comparing ch i ld  and ad u l t  responses to  Q22 was s ig n i f i c a n t .* ’

Another case in which c h i ld  acceptance was g r e a te r  than adu l t  

acceptance was Q33, "Did the  e lephants  brush the  t i g e r s ? " .  This was 

accepted by 100% of the  c h i ld re n ,  but  only 86% of the  adults .* '

These r e s u l t s  a re  summarized in (34).

HA Chi-square t e s t  comparing ch i ld  and ad u l t  responses to  Q34 was not 
s i g n i f i c a n t :  Chi-square -  2.692, d f -1 ,  p- .101.

"Chi-square -  10.197, d f -1 ,  pc.005.

‘'However, a Chi-square t e s t  comparing ch i ld  and ad u l t  responses to  
Q33 was not s i g n i f i c a n t :  Chi-square -  3.220,  d f -1 ,  p- .073.
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(34) Child & Adult Acceptance of Q25, Q30, Q34, Q22 and q33

chiId ren a d u l t s

Q22 a / t h e  
Q33 t h e / t h e

Q25 every /a  
Q30 a /every  
Q34 th e / a

24/24 100% 22/22 100%
20/22 91% 10/22 45% **
20/22 91% 15/21 71%
15/23 65% 4/22 18% **
22/22 100% 19/22 86%

s i g n i f i c a n t  a t  * p<.01 ** p<.005

5 .2 ,5 .4  Sentences with Two Universal  Q u an t i f ie r s

F in a l ly ,  two quest ions  t e s te d  sentences with two universa l  

q u a n t i f i e r s .  The usual ad u l t  i n t e r p r e t a t i o n  fo r  Q28 ("Did every bear 

spray every baby t i g e r ? " )  and Q29 ("Did a l l  the bears spray a l l  the  baby 

t ig e r s ? " )  would requ i re  a double d i s t r i b u t i o n  of  bears and t i g e r s ,  so 

th a t  each of th ree  bears sprayed each of th ree  t i g e r s  ( f o r  a t o t a l  of 

nine b e a r - t i g e r  sp ray ings) .  For Q28 and Q29, however, sub jec ts  and 

o b jec ts  were in a one-to-one mapping; th e re  were th ree  bears ,  each 

spraying a d i f f e r e n t  baby t i g e r  ( fo r  a t o t a l  of  th ree  baby t i g e r s ) .

100% of the ch i ld ren  accepted Q28 and Q29. For a d u l t s ,  50% accepted 

Q28 and 36% accepted Q29. Chi-square t e s t s  comparing c h i ld  and adu l t  

responses to  Q28 and Q29 were both highly  s i g n i f i c a n t . “

The r e s u l t s  for  sentences with two un iversa l  q u a n t i f i e r s  a re  

summarized in (35).

“For Q28, Chi-square -  15.771, d f -1 ,  pc.OOOl. 
For Q29, Chi-square -  21.955, d f -1 ,  p<.00001.
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(35) Child & Adult Acceptance of Q28 and Q29

ch i ld ren  a d u l t s

Q28 every /every  24/24 100% 11/22 50% **
Q29 a l l / a l l  24/24 100% 8/22 36% ***

s i g n i f i c a n t  a t  ** p<.0001 *** p<.00001

A Chi-square t e s t  comparing adu l t  acceptance of Q28 and Q29 was 

s i g n i f i c a n t " ;  fo r  these  su b je c t s ,  every permitted  t h i s  kind of 

i n t e r p r e t a t i o n  more r e a d i ly  than a l l  d id .

5 .2 .6  Q u a n t i f i e r  Spreading

Four of the  f i l l e r s  in Pa r t  2 were meant to  t e s t  q u a n t i f i e r  

spreading, but the  yes/no answers to  these  ques t ions  alone a re  not 

s u f f i c i e n t  to show q u a n t i f i e r  spreading.  There were four of these  

ques t ions ,  two t e s t i n g  every and two t e s t i n g  a l l ,  using the  verbs brush 

and t i c k l e .  For example, the ques t ion ,  "Did every p a r ro t  brush an 

elephant?" went with a p i c tu re  showing two p a r r o t s ,  each brushing a 

d i f f e r e n t  e lephan t ,  plus an "extra"  p a r r o t .  The expected adult  response

to  t h i s  was yes. Actual r e s u l t s  a re  summarized in (36).

(36) Acceptance of Spreading F i l l e r s

4/4 3/4 2/4 1/4 0/4

a d u l t s  12 (54%) 5 (23%) 0 2 (9%) 3 (14%)
ch i ld ren  3 (10%) 6 (20%) 3 (10%) 4 (13%) 14 (47%)

O vera l l ,  a d u l t s  accepted 74% of the  spreading f i l l e r s ,  while ch i ld ren

accepted 33% of  them. While we can see t h a t  these  spreading f i l l e r s

were f requ en t ly  r e j e c t e d  by c h i ld re n ,  and not in f requen t ly  by a d u l t s ,

we c a n ' t  t e l l  the  cause of r e j e c t i o n  from these  ques t ions  a lone.  Only

"Chi-square - 12.571, df-1, p<.0005.
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by examining the  responses to the  quest ion "Why not?" in Par t  3 (and 

spontaneous explanat ions  fo r  r e j e c t i o n  in Pa r t  2) can we determine which

r e j e c t i o n s  were evidence of spreading.

In sec t ion  5 .2 .6 .1  1 w il l  d iscuss  the  p ic tu re s  and quest ions  used

and the  acceptance r a t e s  fo r  each type of p ic tu re - s en ten c e  p a i r .  In

sec t ion  5 .2 .6. 2 I w i l l  descr ibe  the  c l a s s i f i c a t i o n  of responses to  the  

quest ion  "Why not?" .  In sec t ion  5 .2 .6 . 3 1 w i l l  focus on every/a  

spreading and a/every spreading.  F in a l ly ,  in sec t ion  5 .2 .6 .4  I w i l l  

d iscuss  spreading responses to o ther  kinds of  sentences.

5 .2 .6 .1  Acceptance Rates

Two sec t ions  of Par t  3 t e s t e d  q u a n t i f i e r  spreading.  One sec t ion  

(Q41 to  Q46) t e s t e d  a/every q u a n t i f i e r  spreading,  while  the  o ther  

sec t ion  (Q47 to  Q52) t e s t e d  every/a q u a n t i f i e r  sp read ing ."  I w il l  

b r i e f l y  d i scuss  f iv e  of the  quest ions  from each sec t io n ,  and then focus 

on the  two most important c ase s ,  Q41 and Q47.

There were two p ic tu re s  fo r  a/every spreading. One showed two 

p a r r o t s ,  each brushing a d i f f e r e n t  e lephant ,  plus an "extra"  p a r ro t  (a 

t o t a l  of th ree  pa r ro t s  and two e le p han ts ) .  The o the r  showed th ree  mice, 

each t i c k l i n g  a d i f f e r e n t  g i r a f f e ,  plus an "extra"  mouse (a t o t a l  of 

th ree  mice and two g i r a f f e s ) .  There were a l so  two p ic tu re s  fo r  every/a  

spreading.  The f i r s t  showed two p a r r o t s ,  each brushing a d i f f e r e n t  

e lephan t ,  plus an "extra"  e lephant  (a t o t a l  of two p a r ro t s  and th ree

HI am using a/every and every/a here as shorthand fo r  e x i s t e n t i a l -  
u n iversa l  o rder  and u n i v e r s a l - e x i s t e n t i a l  o rd e r .  In f a c t ,  some sentences 
had the  p lu ra l  Instead of the  un iversa l  q u a n t i f i e r ,  and some sentences had 
pronouns ins tead  of e x i s t e n t i a l  q u a n t i f i e r s .  I w i l l  t r y  to  show in 
sec t ion  5 .2 .6 .4  th a t  spreading a lso  occurred with these  sentences.
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e le p h an ts ) .  The second showed two n ice ,  each t i c k l i n g  a d i f f e r e n t  

g i r a f f e ,  plus an "extra"  g i r a f f e  (a t o t a l  of two mice and three  

g i r a f f e s ) .

In add i t ion  to  sentences with a un iversa l  q u a n t i f i e r  and an 

e x i s t e n t i a l  q u a n t i f i e r ,  these  sec t ions  included sentences with s ingu la r  

and p lu ra l  pronouns ( in  the  place of the  e x i s t e n t i a l  q u a n t i f i e r )  and 

p lu r a l s  ( in  the  place  of the  un iversa l  q u a n t i f i e r ) .

With the a /every - type  p i c t u r e ,  Q42 ("Did they brush every

e lephant?")  was accepted by 45% of the  ch i ld ren  and 50% of the  a d u l t s .

Q43 ("Did he brush every e lephant?")  was accepted by 30% of the  ch i ld ren  

and 14% of the  a d u l t s .  Q44 ("Did a mouse t i c k l e  the  g i r a f f e s ? " )  was 

accepted by 50% of the  ch i ld ren  and 23% of the  a d u l t s .  Q45 ("Did they 

t i c k l e  the  g i r a f f e s ? " )  was accepted by 70% of the  ch i ld ren  and 45% of 

the  a d u l t s .  F in a l ly ,  Q46 ("Did he t i c k l e  the  g i r a f f e s ? " )  was accepted 

by 38% of the  ch i ld ren  and 5% of the  a d u l t s .  Chi-square t e s t s  comparing 

ch i ld  and adu l t  responses to  these  quest ions  were not s i g n i f i c a n t ,  

except f o r  Q46 ( h e / t h e ) ,  which was accepted s i g n i f i c a n t l y  more of ten  by 

ch i ld ren  than by adults.** The acceptances of Q46 and of Q43 are  both 

examples of the  unbound d i s t r i b u t i v e  i n t e r p r e t a t i o n .

With the  every /a - type  p ic tu r e ,  Q48 ("Did every pa r ro t  brush 

them?") was accepted by 57% of the  ch i ld ren  and 27% of the  a d u l t s .  A

Chi-square t e s t  comparing ch i ld  and adu l t  responses to  Q48 was

HFor Q46, the  Chi-square t e s t  was s i g n i f i c a n t :  Chi-square - 7.327, 
d f - 1 ,  p<.01.
For Q42, Chi-square -  .091, d f -1 ,  p- .763.
For Q43, Chi-square - 1.036, d f -1 ,  p*.175.
For Q44, Chi-square -  3.664, d f -1 ,  p- .056.
For Q45, Chi-square - 2.680, d f -1 ,  p*.102.
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marginal ly  s ig n i f ic a n t .* 7 Q49 ("Did every p a r ro t  brush him?"), another 

example of the  unbound d i s t r i b u t i v e ,  was accepted by 36% of the  ch i ld ren  

and 9% of the a d u l t s .  A Chi-square t e s t  comparing c h i ld  and adu l t  

responses to  t h i s  quest ion was a lso  s ignif icant .** Q50 ("Did the  mice 

t i c k l e  a g i r a f f e ? " )  was accepted by 67% of the ch i ld ren  and 77% of the  

a d u l t s .  Q51 ("Did the  mice t i c k l e  them?") was accepted by 77% of the  

ch i ld ren  and 73% of the  a d u l t s .  F in a l ly ,  052 ("Did the  mice t i c k l e  

him?" was accepted by 27% of the  ch i ld ren  and 9% of  the  a d u l t s .  Chi- 

square t e s t s  comparing ch i ld  and adu l t  responses to  these  l a s t  th ree  

quest ions  were not s ignif icant .**

These r e s u l t s  a re  summarized in (37).

(37) Child & Adult Acceptance of Q42, Q43, Q45, Q46 and Q48,
Q49, Q50, Q51 

a /ev e ry  p ic tu re  

Q42 they /every

chiIdren  

10/22 45%

adul ts

11/22 50%
Q43 he/every 7/22 30% 3/22 14%
Q44 a / t h e 12/24 50% 5/2 2 23%
Q45 th e y / th e 16/23 70% 10/22 45%
Q46 h e / th e 9/24 38% 1/22 5% *’

every /a  p ic tu re

Q48 every/them 13/23 57% 6/22 27% *
Q49 every/him 8/22 36% 2/22 9% *
Q50 th e /a 14/21 67% 17/22 77%
051 the/ them 17/22 77% 16/22 73%
Q52 the/him 6/22 27% 2/22 9%

s i g n i f i c a n t  a t  * pc.05 ** p<.01

*'Chi-square -  3.943, d f -1 ,  p<.05 fp - ,0 4 7 ] .

“Chi-square -  4.659,  d f -1 ,  p<.05.

“ For Q50, Chi-square  -  .601, d f -1 ,  p- ,438.
For Q51, Chi-square  -  .121, d f -1 ,  p- .728.
For Q52, Chi-square •  2.444, d f -1 ,  p- ,118.
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The most important quest ions  in these  sec t ions  were Q41 and Q47. 

The p ic tu re  fo r  Q41 showed two p a r r o t s ,  each brushing a d i f f e r e n t  

e lephan t ,  and an “extra"  p a r ro t .  The quest ion  was "Did a pa r ro t  brush 

every elephant?" This was accepted by 22% of the  ch i ld ren  and 45% of 

the  a d u l t s / 6 This means th a t  78% of the  ch i ld ren  and 55% of a d u l t s  

r e j e c t e d  t h i s  quest ion  and p o t e n t i a l l y  gave spreading responses.  Actual 

responses w i l l  be d iscussed in d e t a i l  in the  next s ec t ion .

The p ic tu re  fo r  Q47 showed two p a r r o t s ,  each brushing a d i f f e r e n t  

e lephan t ,  and an "extra" e lephant .  The ques t ion  was "Did every pa rro t  

brush an elephant?" This was accepted by 57% of th e  ch i ld ren  and 91% of 

the  a d u l t s .  In o ther  words, 43% of the  ch i ld ren  and 9% of the  adu l t s  

r e j e c t e d  t h i s  quest ion  and p o t e n t i a l l y  gave spreading responses .  A Chi- 

square t e s t  comparing c h i ld  and adu l t  responses to  Q47 was 

s i g n i f i c a n t . ”

Responses to Q47 and Q41 are  summarized in (38).  They can be 

compared to  responses to  Q25 and Q30 (whose p ic tu re  showed a one-to-one 

mapping of sub jec ts  and o b j e c t s ) .

(38) Child & Adult Acceptance of Q47, Q41, Q25, Q30

ch i ld ren  a d u l t s
spread p ic tu re
Q47 every/a 13/23 57% 20/22 91%
Q41 a/every 5/23 22% 10/22 45%

one-to-one mapping
Q25 every/a 24/24 100% 22/22 100%
Q30 a/every 20/22 91% 10/22 45%

I f  we compare these  two s e t s  of ques t ions ,  with Q47 and Q41 in

'°A Chi-square t e s t  comparing c h i ld  and ad u l t  responses to  Q41 was not 
s i g n i f i c a n t :  Chi-square -  2.846, d f -1 ,  p«.092.

”Chi-square -6.799, df-1, p<.01.
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q u a n t i f i e r  spread co n tex ts ,  and Q25 and Q30 in one-to-one mapping 

co n tex ts ,  we see almost no d i f f e ren c e s  fo r  a d u l t s  (45% acceptance fo r  

both Q41 and Q30, and 91% vs. 100% acceptance fo r  Q47 and Q25).

However, f o r  ch i ld ren  the d i f fe ren c e s  a re  g r e a t e r  (22% vs. 91% fo r  Q41 

and Q30, and 57% vs. 100% for  Q47 and Q25)." This suggests t h a t  while 

adu lt  r e j e c t i o n s  of these  quest ions  were due to some o ther  f a c t o r s ,  

ch i ld  r e j e c t i o n s  of Q47 and Q41 may have in p a r t  due to the  d i f f e r e n t  

s i t u a t i o n s  depic ted  by the p ic tu re s .

5 .2 .6 .2  C l a s s i f i c a t i o n  of  Responses

To decide whether or not a r e j e c t i o n  of Q41 or  Q47 could be a 

q u a n t i f i e r  spreading response, we need to look c a r e f u l l y  a t  the  answers 

to the  quest ion  "Why not?" .  A l together  th e re  were f i f t y - f i v e  re levan t  

responses (from ch i ld ren  and a d u l t s ,  combined). Thir ty-one were 

responses to  Q41, t h i r t e e n  were responses to  Q47, and eleven were 

spontaneously produced responses to spreading f i l l e r s  in Par t  2. Twelve 

of the  responses to  Q41 and two of the  responses to  Q47 were given by 

a d u l t s ;  a l l  of the  o the r  responses were from ch i ld ren .  These responses 

were coded by th ree  coders;  coder agreement was s i g n i f i c a n t l y  b e t t e r

"Paired samples t - t e s t s  on c h i l d r e n ' s  acceptances of Q25 vs.  Q47 and 
Q30 vs.  Q41 were s i g n i f i c a n t :

means t  df  2 - t a i l  p
Q25 vs.  Q47 1.0000 .5652 4.11 22 p<.001
Q30 vs.  Q41 .9091 .2273 6.71 21 p<.001

[Note t h a t  these  means only include ch i ld ren  who responded to  both 
quest ions  in each p a i r ,  and thus a re  s l i g h t l y  d i f f e r e n t  from the  means 
given in the  t e x t . ]
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than chance.”

Responses were c l a s s i f i e d  as spreading responses,  sp e c i f ic  

responses,  and ambiguous or  u n c la s s i f i a b l e  responses .  A spreading 

response g e n e ra l ly  r e f e r r e d  to the  "missing" animal or to  the  "extra" 

animal. Some examples a re  given in (39).

(39) Sample Spreading Responses

CA (6; 1) Q41 Did a p a r ro t  brush every elephant?
CA: No.

E: Ok, Why not?
CA: Because t h e r e ' s  only two e lephants  and th ree

p a r r o t s .

VN (6 ;7)  Q41 Did a p a r ro t  brush every elephant?
VN: No.

E: Ok, why not?
VN: Because one p a r r o t  d o e s n ' t  have, urn, a brush.

A s p e c i f i c  response showed th a t  the  i n d e f i n i t e  express ion ( e . g . ,  a 

p a r ro t )  was taken to  r e f e r  to  qq£ animal,  so t h a t  the  p ic tu re  was 

re j e c te d  because i t  shows more than one such animal. An example is  

given in (40).

(40) Sample Spec if ic  Response

AM (a d u l t )  Q41 Did a p a r ro t  brush every e lephant?
AM: Did a pa r ro t  brush every elephant?

E: Did a p a r ro t  brush every elephant?
AM: No.

£: Ok, why not?
AM: Two of  th e  p a r r o t s  brushed every e lephant .

MFor each p a i r  of coders ,  Cohen's kappa s t a t i s t i c  was determined (see  
F l e i s s ,  1973, p . 143). Kappa is a c o e f f i c i e n t  of agreement fo r  nominally 
scaled data  ( i t  i s  the  r a t i o  of the  propor t ion  of times t h a t  the  coders 
agree,  co rrec ted  f o r  chance agreement, to  the  maximum proport ion  of times 
th a t  the  coders could agree ,  co rrec ted  fo r  chance agreement). The ove ra l l  
kappa was .4549. The z values fo r  each coder p a i r  were 2.2279, 5.7261, 
and 5.4380 (where z values are  the  number of s tandard  d e v ia t ion s  above the 
mean). In the  f i r s t  case ,  p<.05; in the  second two cases ,  pc.OOOl. In 
a l l  th ree  cases ,  t h e r e f o re ,  coder agreement was s i g n i f i c a n t l y  b e t t e r  than 
chance.
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The counts of responses a re  given in (41).

(41) Numbers of Each Type of  Coded Response

spreading s p e c i f i c u n c la s s i f i a b l e
ad u l t s
Q41 a/every 6 50% 4 33% 2 17%
047 every/a 2 100% 0 0

ch i ld ren
Q41 a/every 13 65% 1 5% 6 30%"
Q47 every/a 11 100% 0 0

Par t  2" 11 100% 0 0

5 .2 .6 .3  Every/a and A/every

What percentages of a d u l t s  and ch i ld ren  gave c l e a r  spreading 

responses? Twenty-two a d u l t s  responded to  Q41; twelve (55%) re j e c te d  

t h i s  ques t ion .  As we can see in (4 1 ) ,  s ix  of these  responses were 

c l e a r l y  spreading responses.  Therefore, s ix  out  of twenty-two, or  27%, 

of a d u l t s  gave spreading responses to  the  a /e v e r y  sentence;  these  adu l ts  

were KK, RM, JG, Rl, HR, and DD. Twenty-two a d u l t s  a lso  responded to  

q47. Two a d u l t s  (9%) r e j e c te d  Q47, and both gave spreading responses;  

these  a d u l t s  were RL and HR.

Again, we can compare these  responses to  those  given fo r  Q30 and

"One c h i l d ' s  response to  Q41 contained two p a r t s .  The f i r s t  pa r t  was 
c l a s s i f i e d  as a s p e c i f i c  response,  while the  second was c l a s s i f i e d  as a 
spreading response:

Q41 Did a p a r ro t  brush every e lephant?
C: NO.
E: Why not?
C: Because there Isn 't  one parrot, there are two.

Three, but one doesn 't have a paintbrush.

"The spreading f i l l e r s  in Par t  2 were every/a sentences or  a l l /a  
sentences .



Q25 (whose picture showed a one-to-one mapping of subjects and objects).
Q30, an a/every sentence,  was re jec ted  by twelve adults  (55%); they were

DU, KP, AM, RM, SG, JR, DY, MP, JG, MB, JC, and MR. Thus, a l l  four of

the adults  who gave spec i f ic  responses to 041 (KP, AM, SG, and JR) a lso

re je c ted  Q30, and th ree  of the six  adults  who gave spread responses to

Q41 (RM, JG, and MR) a lso  re jec ted  Q30. For comparison, reasons for

r e je c t io n  for  these adu l ts  are  given in (42).

(42) Adult Reasons fo r  Rejection for  Q3Q vs. Q41

Q30 Did an elephant  brush every t ig e r?  Response: No.
Q41 Did a parrot  brush every elephant? Response: No.

spec i f ic  responses to  Q41 vs. Q30
KP (AD)

Q30 They're brushing separate t ig e r s .
Q41 There's more than one parrot.

AM (AD)
Q30 Each elephant brushed one t ig e r .
Q41 Did a  parrot  brush every elephant?

E: Did a parrot  brush every elephant?
AM: No.
E: Ok, why not?
AM: Two o f the parrots brushed every elephant.

SG (AD)
Q30 There was only, urn, each, each, each elephant Is 

only brushing one t ig e r .
Q41 A parrot Is only brushing one elephant.

JR (AD)
Q30 Each elephant only brushes one t ig e r .
Q41 'Cause each elephant has Its  own parrot.

spread responses to  Q41 vs. Q30
RM (AD)

Q30 One elephant brushed th is  t ig e r , one elephant
brushed th is  t ig e r , and another elephant brushed 
that t ig e r .

Q41 'Cause th is  parrot d idn 't brush anybody.
JG (AD)

Q30 An elephant brushed a t ig e r .
Q41 The one In the top le f t  hand corner Is not

brushing anybody.
MR (AD)

Q30 Because there's three elephants.
Q41 Because there's two parrots brushing (the)

elephants, and th ere 's  one th a t's  by him self.
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While the  sp e c i f i c  responses to  Q41 a re  very s im i la r  to  the  responses to 

Q30, the  spread responses to  Q41 d i f f e r  from the corresponding responses 

to  Q30, focusing on the "extra"  animal.

Q25, the  every/a sentence with the one-to-one mapping p ic tu r e ,  was 

accepted by 100% of a d u l t s ,  including the  two who r e j e c t e d  Q47. The 

spreading responses to  Q47 given by these  a d u l t s  a re  shown 1n (43).

(43) Adult Reasons fo r  Reject ion  of Q47 (Spread Responses)

Q47 Did every p a r ro t  brush an e lephant?  Response: No.

RL (AD) Only two parrots brushed two o f the elephants.
MR (AD) Because th ere 's  an elephant without a parrot.

We can a lso  examine the  adu l t  sp reade rs '  responses to  the  

every/every and a l l / a l l  sentences. Eleven a d u l t s  had accepted the  one- 

to-one mapping I n t e r p r e t a t i o n  of Q28 with every/every, and e ig h t  adu l ts  

had accepted Q29 with a l l / a l l  ( the  e ig h t  who accepted Q29 were a subset 

of the  eleven who accepted Q28). Of the six a d u l t s  who gave spreading 

responses to Q41 (a /ev ery ), th ree  (KK, RL, and MR) a lso  accepted both 

Q28 and Q29. Two of these  adu l t s  (RL and MR) are  the  two a d u l t s  who 

gave spreading responses to Q47 (every /a ).

Turning to  ch i ld  r e s u l t s ,  we f in d  t h a t  tw enty- three  ch i ld ren  

responded to Q41; e ighteen (78%) r e j e c te d  t h i s  q u e s t io n . '1 As we can 

see in (41), t h i r t e e n  of these  responses were c l e a r l y  spreading 

responses. Therefore,  t h i r t e e n  out of tw en ty - th ree ,  or  57%, of ch i ld ren  

gave spreading responses to  the  a/every sentence;  these  ch i ld ren  were

'‘Another c h i ld ,  AE, responded both yes and no to Q41; she is 
th e re fo re  excluded from counts of acceptance of Q41, but  her  reason fo r  
r e j e c t i n g  Q41 is included in the  counts given in (41).  However, AE's 
response was one of  the  s ix  unclass  I f l a b l e  responses. Also, as noted in 
(41),  EB gave both a spread and a s p e c i f i c  response to  Q41, and is 
th e re fo re  counted twice in (41).
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EM, AL, AT, KV, CZ, EB, AG, JG, KL, CA, JE , CM, and VN. Twenty-three 

ch i ld ren  a l so  responded to  Q47. Ten ch i ld ren  (43%) r e j e c te d  Q47 and 

gave spreading responses;  these  ch i ld ren  were AM, EU, AL, TM, AT, KV,

KL, JE, BH, and TO. In a d d i t io n ,  EB accepted Q47, but gave the response 

shown in (44), which was c l a s s i f i e d  as a spreading response.

(44) Q47 Did every p a r ro t  brush an e lephant?

EB: Yes. But they d i d n ' t  brush t h i s  one. So I ' i
not q u i te  su re .

This brings  the  t o t a l  of ch i ld ren  who gave spreading responses to  Q47 to  

eleven out of twenty- three  (48%). Furthermore, two ch i ld ren  who 

re j e c te d  Q47 but  did  not give spread responses to  i t  had given 

u n s o l i c i t e d  spread responses in Par t  2; these  ch i ld ren  were CS and MT. 

F in a l ly ,  two c h i ld re n ,  KB and EC, who were not included in Par t  3, had 

given u n s o l i c i t e d  spread responses In Par t  2. This brings  the  t o t a l  of 

ch i ld ren  who gave some spreading response to  f i f t e e n  out of tw en ty - f ive ,  

or  60%. The percentages of adu l t s  and ch i ld ren  giving spreading 

responses a re  summarized in (45).

(45) Percentages of Children or  Adults Giving Spreading
Responses

c h i ld re n  a d u l t s

Q41 a /every  13/23 57% 6/22 27%

Q47 every /a  15/25 60% 2/22 0%

o ve ra l l  spread" 21/25 84% 6/22 27%

The r a t e s  of a /eve ry  and every /a  spreading a re  very s im i la r  fo r  

ch ildren. '*  For a d u l t s ,  however, the re  were marginal ly  s i g n i f i c a n t

"Overall  spread - a t  l e a s t  one spread response (every/a or  a /ev ery ).

" I f  we exclude the two ch i ld ren  who were not Included in Pa r t  3, then 
the r a t e  of spreading fo r  Q41 and Q47 is  Id e n t i c a l ,  13/23, or 57%.
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d i f f e r e n c e s  between r a t e s  of a/every and every/a s p r e a d in g /1 A t - t e s t  

comparing ad u l t  and ch i ld  spreading response r a t e s  for  Q41 (a /every  

spreading) was not s i g n i f i c a n t ,  but t - t e s t s  comparing ad u l t  and ch i ld  

spreading response r a t e s  fo r  Q47 (every/a) and fo r  ov e ra l l  spreading 

were both s i g n i f i c a n t . *

As with a d u l t s ,  we can compare these  responses to  those  given fo r  

Q30 and Q25 (whose p ic tu r e  showed a one-to-one mapping of sub jec ts  and 

o b j e c t s ) .  Q30, an a /ev e ry  sentence, was r e j e c t e d  by two ch i ld ren  (9%); 

they were KV and EB. EB was the  one ch i ld  who gave a sp e c i f i c  response

to Q41 (and a lso  a spread response) ;  KV and EB both gave spread

responses to  Q41. For comparison, reasons fo r  r e j e c t i o n  fo r  these

ch i ld ren  a re  given in (46).

(46) Child Reasons fo r  Rejec t ion  fo r  Q30 vs. Q41

Q30 Did an e lephant  brush every t i g e r ?  Response: No.
Q41 Did a p a r ro t  brush every e lephant?  Response: No.
KV (5;7)

Q30 Because th e re 's  three e lep h an t--
E: Ok. Elephants?
KV: Elephants. There's not ju st one.

Q41 Urn, one o f them I s n 't ,  and two o f  thea ( s t i l l )
are.

EB (5;11)
Q30 'Cause there i s  no elephant. There's three o f

thea.
Q41 [ s p e c i f i c : ]  Because there i s n 't  one parrot,

there are two. [ sp read : ]  Three, but one doesn 't
have a paintbrush.

'’A pa ired  samples t - t e s t  comparing ad u l t  r a t e s  of every/a and a/every  
spreading was marginal ly  s i g n i f i c a n t :

every/a a/every t df 2 - t a i l  p
.0909 .2727 -2 .16 21 p<.05 [.042 ]

•0 c h i ldren adults t df 2 - t a i l  p
a/every .5417 .2727 1.86 44 P-.067
every/a .5909 .0909 4.02 33.86 pc.OOl
overa11 .7000 .2727 3.30 50 p<.005
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Note t h a t  EB's s p e c i f i c  response to  Q41 is  very s im i la r  to  the  responses 

to  Q30, but th e  spread responses to  Q41 d i f f e r  from the corresponding 

responses to  Q30, focusing on the "extra"  animal.

As with a d u l t s ,  Q25, the  every/a sentence with the one-to-one 

mapping p i c t u r e ,  was accepted by 100% of c h i ld re n ,  including the  ten who 

r e j e c t e d  Q47. The spreading responses to  Q47 given by these ch i ld ren  

are  shown in (47).

(47) Child Reasons fo r  Reject ion  of Q47 (Spread Responses)

Q47 Did every p a r ro t  brush an e lephant?  Response: No.

AM (5;1) Because one wa one parrot wasn't there.
EW (5;4) 'Cause one, 'cause o f ,  one, one parrot Is

somewhere e l s e ,  and the other, the other 
elephant d id n 't g e t , uh, brushed.

AL (5;4) Because a l l  the elephants (were) away and no
■ore parrot and there was three elephants and 
two parrots.

TM (5;5) Because there was only two parrots.
AT (5;5)  Because there wasn't enough parrots.
KV (5;7) There's one th ere , and th e re 's  only two, urn,

parrots.
KL (6;1)  'Cause the other one was going to  get some

peanuts.
E: The o ther  what? The o the r  parro t?

KL: Elephant.
JE (6;3)  'Cause, because on e's standing. That one could

have brushed with h is  (back), but, and one bird 
could have brushed with h is back fea th er , but 
( I t  d id n 't ex a ctly  work), madame.

BH (7;2) 'Cause one elephant i sn ' t  g e ttin g  brushed.
TO ( 7 ; 7 ) 'Cause one o f  the elephants Is standing by

I t s e l f .

Recall a l so  t h a t  100% of the  ch i ld ren  accepted both the 

every/every and the  a l l / a l l  sentences .

5 . 2 . 6 . 4  Other Spreading Responses

In ad d i t ion  to  sentences with a un iversa l  q u a n t i f i e r  and an 

e x i s t e n t i a l  q u a n t i f i e r ,  these  sec t ions  included sentences with s ingu la r
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and p lu ra l  pronouns in the  place  of the  e x i s t e n t i a l  q u a n t i f i e r  and 

p lu r a l s  in the  place of the  un iversa l  q u a n t i f i e r .  Here 1 w i l l  focus on 

the  sentences with s ingu la r  pronouns in the  place of the  e x i s t e n t i a l  

q u a n t i f i e r .

In sec t ion  5 .2 .5 .1  we saw th a t  some ch i ld ren  are  t r e a t i n g  pronouns 

as in some sense [ - d e f i n i t e ] ,  accepting sentences l ike  "The bears 

sprayed him" or "Every bear sprayed him" with a p ic tu re  t h a t  showed 

th ree  bears ,  each spraying a d i f f e r e n t  t i g e r .  Since q u a n t i f i e r  

spreading takes place  with a un iversa l  q u a n t i f i e r  and an i n d e f i n i t e ,  we 

might expect  t h a t  ch i ld ren  who accepted t h i s  unbound d i s t r i b u t i v e  

i n t e r p r e t a t i o n  might a lso  q u a n t i f i e r  spread with a pronoun in place of 

the  i n d e f i n i t e  NP.

Q49 ("Did every p a r ro t  brush him?) t e s t e d  sentences of t h i s  so r t  

in a spreading con tex t .  The p ic tu re  f o r  Q49 showed two p a r r o t s ,  each 

brushing a d i f f e r e n t  e lephant ,  plus a t h i r d ,  "extra"  e lephant .  There 

are  two responses to  t h i s  quest ion th a t  a re  of i n t e r e s t  here .  F i r s t ,  

acceptance of t h i s  demonstrates t h a t  ch i ld ren  have the  [ - d e f i n i t e ]  him 

( s ince  th e re  is no s in g le  e lephant  t h a t  every p a r ro t  brushed; each 

pa r ro t  brushed an e lephan t ,  but not the  same e le p h an t ) .  This is in f a c t  

a b e t t e r  t e s t  fo r  t h i s  i n t e r p r e t a t i o n  than item 20/Q20 or Q27 (d iscussed  

in sec t ion  5 . 2 . 5 .1 ) ,  s ince th e re  is a s a l i e n t  s in g u la r  e n t i t y  ( the  ex t ra  

e lephan t)  t h a t  him could r e f e r  to .  As mentioned in sec t ion  5 .2 .6 .1 ,  049 

was accepted by 36% (8 out  of 22) of the  ch i ld ren  and 9% of the  a d u l t s .

Second, 1f ch i ld ren  accept the  [ - d e f i n i t e ]  him and a re  spreaders ,  

they may give a spreading response to  Q49. Of the  14 "no" responses,  a t  

l e a s t  two were c l e a r  spreading responses (by the  c r i t e r i a  descr ibed in



278
S .2 .6 . 2 ) . These responses a re  given in (4 8 ).

(48) Spreading Responses to  Q4911

Q49 Did every pa r ro t  brush him? Response: No.

AM (5 ;1 ) 'Cause one w asn't, one wasn't th ere .
E: Ok. One what?

AM: One parrot.
EM (5 ;4 ) 'Cause one, 'cause o f ,  one, one parrot Is

somewhere e l s e ,  and the other, the other 
elephant d id n 't g e t , uh, brushed.

Several o the r  responses to  Q49 could a lso  be spreading responses,  but

with t h i s  p i c tu re  were ambiguous.*'

Note t h a t  both of the  every/hlw  spreaders  (AM and EM) gave

spreading responses to  every/a sentences ,  accepted the unbound

d i s t r i b u t i v e  him, and accepted the bound d i s t r i b u t i v e  him a t  chance or

worse than chance le v e ls .

5 .2 .7  [D is t r ib u t iv e ]  Him and the Bound D istr ib u tiv e  Interpretation

As discussed in Chapter 3, ch i ld ren  who accept the  apparent 

P r in c ip le  B v io la t io n s  should give o ther  evidence of t r e a t i n g  pronouns 

as [ - d e f i n i t e ] .  For example, ch i ld ren  who accept the bound d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of him ( e . g . ,  "Did every bear  spray him?", when the 

p ic tu re  shows th ree  bears ,  each spraying himself)  should a l so  accept the

"Compare to  (47).

“For example, severa l  ch i ld ren  gave responses s im i la r  to  t h a t  given 
by JG.

Did every p a r ro t  brush him? No.
E: Why not?

JG: 'Cause th e re  was th ree  e lephan ts .

Here JG could mean t h a t  every p a r ro t  d i d n ' t  brush him because th e re  was an 
"extra" e lephant  t h a t  d i d n ' t  get  brushed (a spread response) ,  or  she could 
mean th a t  every p a r ro t  brushed him because the re  wasn ' t  one e lephant  (a 
s ingu la r  r e f e r e n t  fu r  him), the re  were th re e .
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unbound d i s t r i b u t i v e  i n t e r p r e t a t i o n  of him ( e . g . ,  "Did every bear spray 

him?", when the  p i c tu r e  shows th ree  bears ,  each spraying a d i f f e r e n t  

baby t i g e r ) .

There were four  measures of the  bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  

of him. The f i r s t  cons is ted  of the  th ree  tokens o f  item 20 plus Q20 

(sentences such as "Did the  bears spray him?", where each of th re e  bears 

sprayed a d i f f e r e n t  t i g e r ,  f o r  a t o t a l  of th re e  t i g e r s ) .  The second was 

Q27 ("Did every bear spray him?", with the same p ic tu re  as j u s t  

desc r ibed ) .  The t h i r d  was Q49, the  spread p i c tu r e  ("Did every bear 

spray him?", with two bears ,  each spraying a d i f f e r e n t  t i g e r ,  p lus a 

t h i r d ,  unsprayed t i g e r ) .

(49) C h i ld ren 's  Acceptance of Unbound D i s t r i b u t iv e  Him with 
Acceptance of Sound D i s t r i b u t iv e  Him

every sp re ad -p ic tu re bound
sub jec t d i s t .  him d i s t .  him every -him d i s t .  him

(age) (1tem20/Q20) “ (Q27) (049)

ET (3;4) 3/3 1/1 ---- >.05
AE (3;9> 3/4 1/1 1/1 >.05
AM (5;1) 4/4 1/1 spread chance
AL (5 ;4) 4/4 1/1 0/1 >.05
EW (5:4) 3/4 1/1 spread 67%
TM (5:5) 2/4 1/1 1/1 chance
AT (5 ;5) 3/4 1/1 1/1 67%
KV (5;7) 3/4 0/1 0/1 >.05
KY (5:7) 1/4 1/1 0/1 chance
CZ (5;10) 1/4 1/1 0/1 83%
EB (5:11) 0/4 0/1 ----- >.05
AG (5;11) 2/4 1/1 1/1 75%
JG (5,-11) 3/4 0/1 0/1 92%
KL (6;0) 2/4 1/1 0/1 75%
CS (6 :1) 2/4 1/1 0/1 chance
MT (6:1) 4/4 1/1 0/1 >.05

”Note t h a t  th e re  are  two p o ss ib le  denominators fo r  the f ig u re s  in 
t h i s  column. This column c o n s i s t s  of the  th re e  tokens of item 20 plus 
Q20. However, s ix  ch i ld ren  (KB, EC, CQ, JF, JS, and JR) were not Included 
in Pa r t  3, and so were not asked to  respond to  Q20; a seventh c h i ld  (ET), 
while included in Par t  3, a lso  did  not respond to Q20.
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-continued-
every sp re ad -p ic tu re bound

sub jec t d i s t .  him d i s t .  him every-him d i s t .  him
(age) (item20/Q20) (027) (049)

CA (6;1) 1/* 0/1 1/1 92%
JE (6;3) 0/4 0/1 o / i >.05
CM (6;5) 1/4 o / i o / i >.05
VN (6;7) 2/4 o / i 1/1 75%
KB (6 ;9) 0/3 — — >.05
EC (6;10) 0/3 — — >.05
RR (6;11) 3/4 1/1 1/1 83%
CQ (7;0) 1/3 — — >.05
BH (7;0) 3/4 1/1 0/1 75%
MM (7:1) 1/4 0/1 1/1 >.05
JF (7;3) 0/3 — — >.05
TO (7:7) 2/4 1/1 0/1 >.05
JS (7;9) 0/3 — — >.05
JR (9;5) 0/3 — — >.05

Note t h a t  the  seven ch i ld ren  Mho never accepted an instance of 

unbound d i s t r i b u t i v e  him (EB, JE, KB, EC, JF, JS, and JR) Mere a l l  

s i g n i f i c a n t l y  b e t t e r  than chance a t  r e j e c t i n g  the  bound d i s t r i b u t i v e  

him.

Since severa l  ch i ld ren  Mere not included in Par t  3, i t  is bes t  

here to  compare only r e s u l t s  from Part  2. Children were divided into 

tMO groups: those  who r e je c te d  a l l  th ree  tokens of item 20 ( the  unbound 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  of "Did the  bears spray him?"), and those  

who accepted a t  l e a s t  one token of item 20. There were e igh t  ch i ld ren  

in the f i r s t  group ( the  seven ch i ld ren  l i s t e d  above, plus CA), and 

twenty- three  ch i ld ren  in the  second group."

An ANOVA with group ( f i r s t  group vs. second group) as the 

Independent v a r ia b le  and age as a continuous co v a r ia te  was conducted on

"Since CA did accept Q20 and Q49 in Par t  3, and so demonstrates some 
acceptance of  the  unbound d i s t r i b u t i v e  I n t e r p r e t a t i o n ,  i t  may not be 
appropr ia te  to  Include CA in the f i r s t  group. I w i l l  give two s e t s  of 
r e s u l t s :  including CA in the  f i r s t  group, and excluding CA a l to g e th e r .
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the  dependent measure, the  number of acceptances of bound d i s t r i b u t i v e  

him In Pa r t  2 (ranging from 0 to  9 accep tances) .  With CA included, the  

group mean fo r  the  e igh t  ch i ld ren  in the  f i r s t  group was 1.25, and the 

group mean fo r  the  twenty-two ch i ld ren  in the second group was 4.05.  In 

t h i s  case ,  th e re  was no s i g n i f i c a n t  main e f f e c t . *  However, when CA was 

not included, the  group mean fo r  the  seven ch i ld ren  in the  f i r s t  group 

was 0.29 (and the  group mean fo r  the  twenty-two ch i ld ren  in the  second 

group remained the  same, 4 .05) .  In t h i s  case ,  th e re  was a s i g n i f i c a n t  

main e f f e c t . *  In both cases ,  th e re  was no s i g n i f i c a n t  e f f e c t  of ag e .1'

Thus, c h i l d r e n ' s  acceptance of the  unbound d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of him appears to  p red ic t  t h e i r  acceptance of the  bound 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  of him (apparent v io la t io n s  of P r in c ip le  B).

*F( 1,29) - 3.643, p- .067.

“F(1,28) - 8.430,  pc.Ol.

"When CA is included, f o r  age, F ( l ,2 9 )  -  1.382, p - .250.  When CA 1s 
excluded, fo r  age, F(1,28) -  1.613, p - .215 .
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CHAPTER 6: DISCUSSION AND CONCLUSIONS

In t h i s  f i n a l  chapter  I summarize the  r e s u l t s  of the  experimental  

study d iscussed in the  previous chapter  and r e l a t e  these  r e s u l t s  to  the  

f ind ings  in the l i t e r a t u r e ,  d iscussed in Chapters 2 and 3. F in a l ly ,  I 

w i l l  desc r ibe  poss ib le  fu tu re  d i r e c t io n s  of research .

6.1 Summary o f  f ind ings

F i r s t ,  the  number p r e t e s t  e l imina ted  40% of c h i ld  su b je c t s ;  of the 

f i f ty - s e v e n  ch i ld ren  included in the number p r e t e s t ,  twenty- three  

ch i ld ren  f a i l e d  the  ob jec t  pronoun sec t ion  (see sec t io n  5 .1 ) .  Those 

ch i ld ren  did not r e l i a b l y  d i s t in g u i s h  between him and them. The number 

p r e t e s t  showed th a t  ch i ld ren  can d i s t in g u i s h  between s ingu la r  and p lu ra l  

subject  pronouns and ob jec t  pronouns around age f iv e  (but appear to be 

slower a t  d i s t in g u i s h in g  between s in g u la r  and p lu ra l  possess ive  

pronouns, though a d d i t io n a l  f a c to r s  may have con tr ibu ted  to  t h i s  

r e l a t i v e  de lay) .

This r e s u l t  is important because i t  shows th a t  the  remaining 60% 

of ch i ld  sub jec ts  ( t h i r t y - f o u r  c h i ld r e n ) 1 could d i s t in g u i s h  between 

s ingu la r  and p lu ra l  pronouns; th e re fo re ,  any problems t h a t  the ch i ld ren  

in Pa r t  2 and Pa r t  3 had with pronominal number should be a t t r i b u t e d  to  

something o the r  than pronominal number.

The ch i ld ren  in t h i s  study were found to  obey P r in c ip le  A of the 

binding theory ,  and to accept  both d i s t r i b u t i v e  and c o l l e c t i v e

'Four of these  ch i ld ren  (ages 3;9,  5 ;3 ,  5;4, and 6 ;5)  were l a t e r  
excluded from Par t  2 and Par t  3 because they f a i l e d  on the  q u a n t i f i e r  
f i l l e r s  in Par t  2.
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I n t e r p r e t a t i o n s  of  the  r e f l e x iv e  them selves ( se c t io n  5 .2 . 1 ) .  In 

a d d i t io n ,  ch i ld ren  genera l ly  accepted both a d i s t r i b u t i v e  and a 

c o l l e c t i v e  i n t e r p r e t a t i o n  with bound possess ive  pronouns, although a 

group of seven ch i ld ren  did not l ike  the  possess ive  pronouns alone to  

take in te rn a l  re fe ren c e ,  responding to  quest ions  such as "Did the 

monkeys cut  t h e i r  ha ir?"  with, "No, they cut  th e ir  own hair"  ( se c t io n  

5 .2 . 2 .1 ) .  In a prompted production t a s k ,  the  ch i ld ren  ( inc lud ing  the  

seven mentioned above) showed a s trong preference  fo r  a d i s t r i b u t i v e  

i n t e r p r e t a t i o n  of possessive pronouns, with v a r i a t i o n  in pronominal 

number ( se c t io n  5 . 2 . 2 . 2 ) .

On t e s t s  of q u a n t i f i c a t i o n ,  the  ch i ld ren  demonstrated t h a t  they 

understood the  un iversa l  fo rce  of the  q u a n t i f i e r s  every and a l l .  In 

a dd i t ion ,  about a t h i r d  of the  ch i ld ren  took d e f i n i t e  p lu r a l s  ( l i k e  the 

parrots) to  have the force  of a un iversa l  q u a n t i f i e r  ( se c t io n  5 .2 .3 ) .

One major f ind ing  in th e  main body of the  experiment is th a t  

s l i g h t l y  more than a t h i r d  of the  t h i r t y  ch i ld ren  t e s t e d  accepted 

pronouns with a bound d i s t r i b u t i v e  i n t e r p r e t a t i o n ,  in apparent v io la t io n  

of P r in c ip le  B of the binding theory .  This was t ru e  whether the  

antecedent fo r  the  pronoun was every, a l l ,  or a p l u r a l ,  and whether the 

pronoun was them or  him. There were no s i g n i f i c a n t  d i f fe ren c e s  based on 

antecedent type, pronoun number, or  d i s t r i b u t i v e  or  c o l l e c t i v e  

i n t e r p r e t a t i o n  (see  sec t ion  5 .2 .4 .5  fo r  d i s c u ss io n ) .

I t  could be argued th a t  those  ch i ld ren  who accepted a lo c a l ly  

bound pronoun were 1n f a c t  accepting i t  as a c o l l e c t i v e  i n t e r p r e t a t i o n .  

This 1s p o ss ib le ,  though i t  seems u n l ike ly .  F i r s t ,  the  f a c t  th a t  th e re  

were two p ic tu re s  types ,  d i s t r i b u t i v e  and c o l l e c t i v e ,  would have focused
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the  c h i l d r e n ' s  a t t e n t i o n  on t h i s  d i s t i n c t i o n .  Second, these  ch i ld ren  

accepted the bound d i s t r i b u t i v e  i n t e r p r e t a t i o n  with q u an t i f ie d  

antecedents  ( e . g . ,  with every and al l ) ,  which, in previous s tud ies  ( e .g .  

those of Nexler and Chien) has been taken as s u f f i c i e n t  evidence of 

binding (as  opposed to  co re fe ren ce ) .  Third, the  work of Miyamoto 

suggests t h a t  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  is g e n e ra l ly  p re fe r red  by 

ch i ld ren  (a t  l e a s t  between the ages of  3 and 5) , which suggests t h a t  

ch i ld ren  are l ik e l y  to  i n te r p r e t  a sentence as d i s t r i b u t i v e  if  

p o s s i b l e /  Fourth,  i t  is hard to  imagine t h a t  the s ingu la r  pronoun him 

was In te rp re ted  as c o l l e c t i v e  ( p a r t i c u l a r l y  s ince  a l l  of these  ch i ld ren  

had passed the number p r e t e s t ,  and so understood the  d i f f e re n c e  between 

him and them). Yet these  ch i ld ren  a lso  accepted the  bound d i s t r i b u t i v e  

i n t e r p r e t a t i o n  with him.1 Furthermore, evidence from the e l i c i t e d  

production task  with possess ive  pronouns a lso  showed a s trong preference 

fo r  the  d i s t r i b u t i v e  i n t e r p r e t a t i o n  ( e s p e c i a l ly  with every,  but a lso  

with al l ) .  F in a l ly ,  the  ch i ld ren  who accepted the  bound d i s t r i b u t i v e  

i n t e r p r e t a t i o n  were j u s t  those  ch i ld ren  who accepted the  unbound 

d i s t r i b u t i v e  him (but t h i s  r e l a t i o n s h ip  between acceptance of the  bound 

d i s t r i b u t i v e  i n t e r p r e t a t i o n  and acceptance of the unbound d i s t r i b u t i v e  

him does not appear to  depend on age; see sec t ion  5 .2 .7 ) .

'Miyamoto notes t h a t  "In the  p i c tu r e  v e r i f i c a t i o n  t a s k ,  un l ike  the  
t r u t h  value judgment ta sk ,  th e re  a re  no separa te  a c t io n s  involved. Hence, 
a b ia s  toward the  d i s t r i b u t i v e  I n t e r p r e t a t i o n  seems to  be less  prominent." 
(Miyamoto, 1992, p .21) .  R eca l l ,  however, t h a t  even in the  p ic tu r e  
v e r i f i c a t i o n  t a sk ,  Miyamoto found a s t a t i s t i c a l l y  s i g n i f i c a n t  preference  
fo r  the  d i s t r i b u t i v e  I n t e r p r e t a t i o n  over the  c o l l e c t i v e  in ch i ld ren  
between 3 and 5.

'The exception to  t h i s  was MM, who only accepted the bound 
d i s t r i b u t i v e  i n t e r p r e t a t i o n  with them.
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As mentioned, ch i ld ren  were found to  accept a s in g u la r  d e f i n i t e  

pronoun with an unbound d i s t r i b u t i v e  i n t e r p r e t a t i o n  ( s e c t io n  5 .2 .5 .1  and 

sec t ion  5 .2 .6 .  4 ) . For example, ch i ld ren  sa id  "yes" to  "Did the bears  

spray him?” when each of th ree  bears sprayed a d i f f e r e n t  t i g e r .  I t  

appears t h a t  the  ch i ld ren  who never accepted t h i s  [ - d e f i n i t e ]  him a lso  

did not accept the  P r in c ip le  B v i o l a t i o n s ,  and the  ch i ld ren  who accepted 

the  [ - d e f i n i t e ]  him the  most accepted the  P r in c ip le  B v io la t io n s  most 

o f ten  (see  sec t ion  5 .2 .7 ) .

A number of c h i ld ren  (57 to 59%) a lso  accepted the  sub jec t  pronoun 

he with an unbound d i s t r i b u t i v e  I n t e r p r e t a t i o n  ( s e c t io n  5 .2 .5 .2 ) .  For 

example, these  ch i ld ren  sa id  "yes” to  "Did he wash the g i r a f f e s ? "  when 

each of th ree  mice washed a d i f f e r e n t  g i r a f f e .

With p ic tu re s  which showed a one-to-one mapping between su b jec ts  

and o b je c t s ,  both ch i ld ren  and a d u l t s  accepted every/a sentences .  

However, when the order was reversed  to  a /every , fewer than h a l f  of the  

a d u l t s  continued to  accept t h i s  p ic tu re - sen ten c e  p a i r  (confirming the 

r e s u l t s  of  Kurtzman & MacDonald, 1993, who found t h a t  fo r  a c t iv e  

sentences ,  th e re  i s  a general  preference  fo r  the  i n t e r p r e t a t i o n  in which 

the  lef tward q u a n t i f ie d  phrase has wide scope, and the re  i s  a l so  a 

s t ronger  preference  fo r  a wide scope I n t e r p r e t a t i o n  of the  I n d e f in i te  in 

the  a/every o rd e r ) .  However, 91% of ch i ld ren  accepted t h i s  p ic tu re -  

sentence p a i r ,  showing th a t  they d o n ' t  have the  same scope 

i n t e r p r e t a t i o n  b ia se s  as adu l t s  (see  sec t ion  5 . 2 . 5 . 3 ) .

With sentences with two q u a n t i f i e r s  (every/every or a l l / a l l )  a l l  

of  the  c h i ld re n ,  and one t h i r d  to h a l f  of a d u l t s ,  accepted a one-to-one 

mapping i n t e r p r e t a t i o n  ( i . e . ,  an exhaust ive  i n t e r p r e t a t i o n  of the
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un iversa l  q u a n t i f i e r - -  see sec t io n  5 . 2 . 5 .4  and sec t ion  3 .2 ) .

Finally* 15/25 (60*) of ch i ld ren  (and 2/22,  or  9% of a d u l t s )  gave 

spreading responses to  every /a  sentences .  For a /ev e ry  sentences ,  13/23 

(57%) of  ch i ld ren  (and 6/22, or  27% of a d u l t s )  gave spreading responses. 

And i n t e r e s t i n g l y ,  a t  l e a s t  two of the  ch i ld ren  who demonstrated both 

q u a n t i f i e r  spreading and the  [ - d e f i n i t e ]  him a lso  gave spreading 

responses ( r e f e r r i n g  to  a missing p a r ro t )  to  the  sentence,  "Did every 

pa r ro t  brush him?" when the  p ic tu re  showed two p a r r o t s ,  each brushing a 

d i f f e r e n t  e lephan t ,  plus an "extra"  e lephant .

6 .2  Comparison to  Previous Resul ts

The pronoun r e s u l t s  here a re  most comparable to the r e s u l t s  of 

Boster (1991), who found th a t  ch i ld ren  accepted sentences with both him 

and them lo ca l ly  bound to  NPs with every. However, one d i f fe ren c e  

between B o s te r ' s  study (and a lso  the  s tu d ie s  of Wexler and Chien) and 

the  study presented here Involves the  p i c tu r e s .  Take, fo r  example, the  

sentence,  " Is  every bear touching her?" from Chien S Wexler (1988,

1990). The p ic tu re  t h a t  went with t h i s  sentence f o r  the  Q uan t i f ie r -  

Pronoun mismatch case  showed th ree  (female) bears ,  each touching 

h e r s e l f ,  and Goldilocks (not being touched). B o s te r ' s  p ic tu re s  fo r  the  

s ingu la r  pronoun were s im i l a r ,  although the  p ic tu re s  fo r  the  sentences 

which included the  pronoun them included two ex t ra  ch arac te rs  ins tead  of 

a s ing le  ch a rac te r  l ike  Goldilocks.

The p ic tu re s  fo r  the  p resen t  study, f o r  sentences with the 

s in g u la r  pronoun him or  the  p lu ra l  pronoun them ( e . g . ,  "Did every bear 

spray him?" or "Did every bear spray them?"), showed, fo r  example, th ree
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b ears ,  each one spraying himself ,  and th ree  baby t i g e r s  (not being 

sprayed).  In previous t e s t s  of such sentences with every (except  fo r  

B o s te r ' s  sentences with them) the p ic tu re  showed one ex t ra  c h a rac te r .  

Here, fo r  both, "Did every bear spray them?" and "Did every bear spray 

him?", the p ic tu re  showed th ree  c h a rac te r s  not being sprayed.  On the  

adu l t  i n t e r p r e t a t i o n ,  then,  there  was no poss ib le  r e f e r e n t  fo r  the  

pronoun him. However, we have seen here  t h a t  ch i ld ren  w i l l  take him to 

vary in re fe rence  when i t  is  not bound; t h i s  would allow them a lso  to  

accept an i n t e r p r e t a t i o n  in which him v ar ie s  In re fe rence  ( e . g . ,  where 

each bear  sprayed h im self ) .

The o ther  study which the p resen t  study should be compared to  is 

t h a t  of Avrutin & Thornton (1993, 1994). In sec t ion  2 .2 .2 .2  we saw th a t  

th e re  a re  some doubts about the  conclusiveness of Avrutin and Thornton's  

study. However, even If  we accept Avrutin and Thornton 's  r e s u l t s ,  the re  

are  d i f f e r e n c e s  between t h i s  study and th a t  of Avrutin and Thornton 

which could account fo r  the  d i f f e r i n g  conclusions .  The presen t  study 

involved a p ic tu re  judgment ta sk ,  with unindiv iduated  animals ( e . g . ,  the 

bears) as the  sub jec ts  of the sentences .  Avrutin and Thornton's  study 

Involved a t r u t h  value judgment ta sk ,  with a conjoined NP (e .g .  the  

Smurf and the clown) as sub jec t  of the  sentences .  These d i f f e ren c e s  

could have con tr ibu ted  to  the  d i f f e ren c e  in r e s u l t s .

6 .3  C onclusions

There are  two conclusions t h a t  I wish to  draw here .  The f i r s t  

r e l a t e s  p r im ar i ly  to  q u a n t i f i e r  spreading, while the  second has broader 

consequences. Although these  two conclusions a re  Independent, they are
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r e l a t e d ,  s ince both r e ly  on the d i s t i n c t i o n  between varying and unique 

i n t e r p r e t a t i o n s .  I f  ch i ld ren  have not f u l l y  determined which 

express ions are  d e f i n i t e  and which express ions  a re  i n d e f i n i t e ,  i t  would 

be expected t h a t  d e f i n i t e s  may sometimes be taken as varying in 

re fe rence  (even when they a re  not bound v a r i a b le  pronouns) and 

in d e f in i t e s  may be required  to be unique. Examples of the  f i r s t  case 

( d e f i n i t e s  in te rp re te d  as varying in re fe rence)  a re  th e  cases of the 

[ - d e f i n i t e ]  pronouns, while the  phenomenon of q u a n t i f i e r  spreading 

appears to  be an example of the  second ( i n d e f i n i t e s  with a uniqueness 

requirement--  exhaust iveness) .

The f i r s t  conclusion r e l a t e s  to q u a n t i f i e r  spreading.  In Chapter 

3 I suggested th a t  the re  is a r e l a t i o n s h i p  between q u a n t i f i e r  spreading 

and the  acceptance of every-every sentences with a one-to-one mapping 

in t e r p r e t a t i o n .  1 suggested an a l t e r n a t i v e  to  the  event q u a n t i f i c a t i o n  

explanat ion  of q u a n t i f i e r  spreading,  based on a resumptive 

q u a n t i f i c a t io n  a n a ly s i s  with a requirement fo r  exhaust iveness .

The second conclusion r e l a t e s  to  d e f i n i t e n e s s .  I have provided 

evidence t h a t  some ch i ld ren  t r e a t  pronouns as [ - d e f i n i t e ]  (1n some sense 

l ike  the  i n d e f in i t e  pronoun someone). I t  i s  these  ch i ld ren  who appear 

to  v io la t e  P r in c ip le  B of the  binding theory .  I propose t h a t  ch i ld ren  

do in f a c t  "have" the  binding p r i n c i p l e s ,  but t h a t  coreference  

r e s t r i c t i o n s  do not p r o h ib i t  NPs which a re  [ - d e f i n i t e ]  from c o re fe r r in g  

lo ca l ly  (so  a sentence l ik e  "Every boy p ra ised  someone" is c o n s i s t e n t  a 

s i t u a t i o n  in which each boy p ra i sed  h im self ) .

This proposal a l so  accounts fo r  the  f ind ing  of Thornton and Wexler 

t h a t  ch i ld ren  who appear to  v io la t e  p r in c ip le  B in VP e l l i p s i s
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co ns t ruc t ions  appear to  lack Independent Index Copying. Ny suggest ion 

is t h a t  ch i ld ren  who can t r e a t  d e f i n i t e  pronouns as [ - d e f i n i t e ]  index 

pronouns in whatever way In d e f in i t e s  are  Indexed, and so can allow them 

to  r e f e r  f r e e ly  in VP e l l i p s i s  con tex ts .

I t  should be noted t h a t  these  proposals  are  not incompatible with 

th eo r ie s  involving P r in c ip le  P/Rule I -- In f a c t ,  they r e l y  on the  

d i s t i n c t i o n  between binding and coreference .  However, the  [ - d e f i n i t e ]  

pronoun proposal has broader empirical  coverage,  s ince i t  can account 

for  the VP e l l i p s i s  f a c t s  without having to  say th a t  ch i ld ren  lack 

Independent Index Copying, and i t  can account f o r  acceptance of unbound 

d i s t r i b u t i v e  him.

One Important quest ion t h a t  remains is how ch i ld ren  learn t h a t  

d e f i n i t e  pronouns l ike  him or them must be [ ^ d e f i n i t e ] .  This area 

r equ i re s  f u r t h e r  in v es t ig a t io n ;  however, t h i s  In v es t iga t ion  is a l so  

required  by the  o ther  proposals  d iscussed here ( e . g . ,  the  th e o r ie s  

involving P r in c ip le  P need to  expla in  how ch i ld ren  acquire  the  pragmatic 

P r in c ip le  P, and the  event q u a n t i f i c a t l o n a l  an a ly s i s  of q u a n t i f i e r  

spreading has to  expla in  how ch i ld ren  learn  t h a t  q u a n t i f i c a t i o n  over 

ob jec ts  i s  o b l ig a to ry  fo r  determiner q u a n t i f i e r s  l ike  every).

6 .4  D irections for  Future Research

One c l e a r  p red ic t io n  is  th a t  ch i ld ren  who appear to  lack 

"Independent Index Copying" in VP e l l i p s i s  sentences should a lso  accept 

sentences such as "The bears sprayed him" or  "Every bear sprayed him" 

(where each bear sprayed a d i f f e r e n t  t i g e r ) .  There should a lso  be 

f u r th e r  in v e s t ig a t io n  of c h i l d r e n ' s  i n t e r p r e t a t i o n  of In d e f in i te s  in VP
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e l l i p s i s  sentences .  Is a sentence such as (1) ( taken from Thornton & 

Wexler, 1993) in te rp re te d  In the same way as a sentence l ik e  (2)?

(1) The Indian with a spear captured him and the Indian on
a horse did too.

(2) The Indian with a spear captured someone and the Indian
on a horse did  too.

Nore g e n e ra l ly ,  there  needs to  be more in v es t ig a t io n  of c h i l d r e n ' s  

i n t e r p r e t a t i o n  of I n d e f in i te  pronouns such as someone or one. Also, 

s ince apparent P r in c ip le  B v io la t io n s  with the  p lu ra l  pronoun them were 

accepted,  i t  would be good to  devise o ther  t e s t s  of the  d e f in i t e n e s s  of 

them fo r  these  c h i ld ren .

Since the re  was a lso  evidence th a t  sub jec t  pronouns may be 

in te rp re te d  as [ - d e f i n i t e ] ,  the  consequences of t h i s  f o r  the  obedience 

of P r in c ip le  C of the  binding theory should a l so  be in ves t iga ted .

We might a l so  t e s t  local coreference  with i n d e f in i t e s .  Will 

ch i ld ren  accept sentences l ike  (3) in a s i t u a t i o n  in which Snoopy kissed 

himself?

(3) Snoopy k issed  a dog.

(3) would a l s o  r eq u i re  t e s t i n g  c h i l d r e n ' s  understanding of kind 

r e l a t i o n s h ip s  ( i . e . ,  ch i ld ren  would have to  know th a t  Snoopy is a dog).

In a d d i t io n ,  th e re  needs to be f u r th e r  in ves t ig a t io n  of the  

d i f f e ren c e  between spreading in a/every sentences and every/a sentences. 

In p a r t i c u l a r ,  we need to  contro l  fo r  the  s p e c i f i c  I n t e r p r e t a t i o n  of the  

i n d e f i n i t e .

As noted, th e re  remain severa l  a reas  which requ i re  f u r th e r  

in v e s t ig a t io n .  The resea rch  presented here provides new data  which 

reveal  p revious ly  unnoticed f ea tu re s  of c h i l d r e n ' s  understanding of



pronouns and r e i n t e r p r e t s  e x i s t i n g  research  1n a way which fu rn ishes  

broader empirical  coverage.  In t h i s  way, t h i s  t h e s i s  c o n t r ib u te s  to  

g r e a t e r  understanding of the  a c q u i s i t io n  of the  log ica l  p ro p e r t i e s  of 

pronouns.
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Appendix Al: Nurtier Pretest Experimental Sentences'

Object Pronouns
sentence

A 1. Did the  bear spray him?
A 2. Did the  bear spray them?
A 3. Did the  e lephant  brush him?
A 4. Did the  e lephant  brush them? 
A S. Did the bear spray him?
A 6. Did the bear spray them?
A 7. Did the e lephant  brush him?
A 8. Did the e lephant  brush them?

pic tu red p ic tu re
ob jec t type
( the  p a r ro t ] MATCH
[the  t i g e r  cubs] MATCH
[the  t i g e r ] MATCH
[the  monkeys] HATCH
[the  t i g e r  cubs] MISMATCH
[the  p a r ro t ] MISMATCH
[the  monkeys] MISMATCH
[the  t i g e r ] MISMATCH

Subject  Pronouns
sentence

B
B
B

1.
2 .
3.

B 4. 
B 5. 
B 6. 
B 7. 
B 8.

Did he brush the  e lephant?
Did they brush the  elephant?
Did he pour water on the e lephant?  
Did they pour water  on the e lephant?  
Did he brush the  e lephant?
Did they brush the  e lephant?
Did he pour water on the  e lephant?  
Did they pour water  on the e lephant?

Possess ive  Pronouns
sentence

C 1. Did the pa r ro t  wipe h i s  g la s se s?
C 2. Did the  pa r ro t  wipe t h e i r  g lasses?
C 3. Did the  monkey cut  h i s  ha ir?
C 4. Did the monkeys cut  t h e i r  ha ir?
C 5. Did the  p a r ro t  wipe h i s  g la s se s?
C 6. Did the pa r ro t  wipe t h e i r  g lasses?
C 7. Did the  monkey cut  t h e i r  ha ir?
C 8. Did the monkeys cut  h is  ha ir?

p ic tu red p ic tu re
subjec t type
[ the  mouse] MATCH
[the  p a r r o t s ] MATCH
[the  p a r ro t ] MATCH
[the  monkeys] MATCH
[the  p a r r o t s ] MISMATCH
[the  mouse] MISMATCH
[the  monkeys] MISMATCH
[the  p a r ro t ] MISMATCH

pic tu red sentence
possessor type
[ the  e lephant] MATCH
[the  t i g e r s ] MATCH
[the  monkey] MATCH
[the  monkeys] MATCH
[the  t i g e r s ] MISMATCH
[the  e lephant] MISMATCH
[the  monkey] MISMATCH
[the  monkeys] MISMATCH

'The orders  fo r  Form 1 and Form 2 a re  given here .  F « f i l l e r .  Yes 
and no Ind ica te  the  expected responses fo r  f i l l e r s .

FORM 1: Al, F 11 (no),  B3, F 12 (no) ,  C4, A7, F 13 (no) ,  C5, F 2 (yes ) ,
Bl, A5, F 5 (y e s ) ,  C3, F 15 (no) ,  B6, A2, F 7 (no) ,  Cl , 88, F 1 (y es ) ,  A8,
C2, F 4 (no),  B2, F 16 (no) ,  A3, C8, F 10 (yes ) ,  B7, A4, F 14 (no),  C6, F
6 (yes ) ,  B5, F 8 (no), C7, F 9 (yes ) ,  A6, F 3 (no) ,  B4.

FORM 2: B4, F 3 (no),  A6, F 9 (y e s ) ,  C7, F 8 (no) ,  B5, F 6 (ye s ) ,  C6, F 14 
(no),  A4, B7, F 10 (y es ) ,  C6, A3, F 16 (no) ,  B2, F 4 (no) ,  C2, A8, F 1
(y es ) ,  B8, Cl, F 7 (no) ,  A2, B6, F 15 (no) ,  C3, F 5 (y es ) ,  A5, Bl, F 2
(yes ) ,  C5, F 13 (no), A7, C4, F 12 (no),  B3, F 11 (no) ,  A l .
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Appendix A2: Number Pretest Experimental Sentences

Training [2 yes ,  2 no]

1. Did the  p a r ro t  s tep  on the  cake? (yes)
2. Did the  pa r ro t  climb the  ladder? (no)
3. Did the  mouse wash the  g i r a f f e ?  (yes)
4. Did the  bear pour water on the  monkey? (no)

F i 1le rs

s in g u la r - s in g u la r  (yes)

1. Did the  bear spray the  baby t ig e r ?
2. Did the  monkey point  to  the  parro t?

s in g u la r - s in g u la r  (no)

3. Did the  t i g e r  brush the  elephant?
4. Did the  bear spray the monkey?

s in g u la r - p lu r a l  (yes)

5. Did the  monkey pour water on the parro ts?
6. Did the  monkey spray the  bears?

s in g u la r - p lu r a l  (no)

7. Did the  baby t i g e r s  point  a t  the monkey?
B. Did the monkeys pour water  on the  elephant?

p lu r a l - s i n g u la r  (yes)

9. Did the  p a r ro t s  brush the elephant?
10. Did the  bears spray the  pig?

p lu r a l - s i n g u la r  (no)

11. Did the g i r a f f e  t i c k l e  the  mice?
12. Did the  baby t i g e r  po in t  a t  the  monkeys?

mixed (no)

13. Did the  g i r a f f e s  wash the  mice?
14. Did the  p a r ro t s  po in t  to  the  monkeys?
15. Did the  t i g e r  wipe the  g lasses?
16. Did the  p a r ro t  dr ink  the  ju ice?
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Appendix Bl: Part 2 Experimental Sentence Types

item 1 Did the bear spray him self? A< B?

item 2 Did the bear spray him self? A —  > B

item 3 Did the bears spray themselves? A< B
A< B
A< B

item 4 Did the bears spray themselves? A B
A < B
A B

item 5 Did the bear spray him? A — > B

item 6 Did the bear spray him? A< B

item 7 Did every monkey cut  h is  hair? A < .B

item 8 Did every monkey cut  th e ir  ha ir?

A.<
A.<

A.<
A.<
A.<

.B

.8

.8

.B

.B

item 9 Did every monkey cut  th e ir  ha ir?

item 10 Did every bear spray him?

item 11 Did every bear spray them?

A
A
A

A<
A<
A<

A<
A<
A<

.<

B
B
B

B
B
B

' For the diagrams, A = the  f i r s t -m en t ion ed  HP. Other symbols: 

A< -  r e f l e x iv e  a c t ion ;  e . g . ,  "A sprayed A"

A-->B - t r a n s i t i v e  a c t io n ;  e . g . ,  "A sprayed B"

A
-  c o l l e c t i v e ,  so A

A
< - e .g . , "T h e  As sprayed the  As ( c o l l e c t i v e l y ) . "  

A. * possess ive ,  so A.< -  e . g . ,  "A cut A's ha ir"
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item 12 Did every bear spray them?

item 13 Did a l l  the bears spray him?

item 14 Did a l l  the bears spray them?

item 15 Did a l l  the bears spray them?

item 16 Did the monkeys cut  h is  h a ir?

item 17 Did the monkeys cut th e ir  ha ir?

A
A
A

A<
A<
A<

A<
A<
A<

A
A
A

A. < 
A.< 
A.<

A.< 
A.< 
A. <

B
B
B

B
B
B

B
B
B

B
B
B

.B

.6

.B

.B

.B

.B

item 18 Did the monkeys cut  th e ir  ha ir?

item 19 Did the bears spray them? A -> B
A -> B
A -> B

item 20 Did the bears spray him? A -> B
A -> B
A -> B

item 21 Did the bears spray him? A< B
A< B
A< B

item 22 Did the bears spray them? A< B
A< B
A< B

item 23 Did the bears spray them? A B
A < B
A B’

*rhe orders  fo r  Form 1 and Form 2 are  given here . F « f i l l e r .  Yes 
and no ind ica te  the  expected responses for  f i l l e r s .

( c o n t in u e d . . . )
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Appendix B2: Part 2 Filler Sentences

Training [2 yes ,  2 no]

1. Did the  mouse climb the  ladder?
2. Did the  monkey s tep  on the  cake?
3. Did the  monkey spray the  bear?
4. Did the  bear t i c k l e  the  mouse?

Simple "yes" f i l l e r s  (1-10)

1. Did the  monkey pour water on the e lephant?
2. Did the  mice wash the g i r a f f e s ?
3. Did the  monkeys point  to  the  p a r ro ts?
4. Did the  bear spray the  g i r a f f e ?
5. Did the  monkey po in t  to  the p a rro t?
6. Did the  mouse wash the  g i r a f f e ?
7. Did the  p a r ro t  s tep  on the cake?
8. Did the  p a r ro t s  hold the  balloons?
9. Did the pig hold the  c a r ro t?
10. Did the  bear hold the  balloons?

Simple "no" f i l l e r s  (11-30)

( in  11-13, th e re  a re  th ree  animals in the  p i c tu r e ;  the  ac t ion  is 
performed on the  t h i r d ,  unnamed animal]

’( . .  .cont inued)
FORM 1: 6A, F19 (no),  17A, 20B, F46 (y es ) ,  14C, F17 (no) ,  4A, 10B, F30 
(no) ,  22C, 2A, F33 (y e s ) ,  17C, F41 (no),  18B, 12A, F18 (no) ,  20C, IB, F37
(no) ,  3A, 23C, F24 (no) ,  13B, F44 (y es ) ,  16A, 19C, F20 (no) ,  58, 15A, F40
(y es ) ,  21C, 9B, F16 (no), 7A, F4 (yes ) ,  8C, F42 (y es ) ,  11B, 8A, F15 (no),
23A, F7 (y es ) ,  11C, F45 (no), 19B, 14A, F14 (no),  ISA, F31 (y es ) ,  ZC, 10A,
F9 (yes ) ,  17B, F39 (no),  22A, F21 (no),  4C, 21B, F13 (no) ,  1A, 16C, F6
(y es ) ,  2B, 9A, F34 (y es ) ,  3C, F27 (no),  5A, 15B, F43 (no) ,  6C, 7C, F23
(no) ,  13A, 16B, F36 (y es ) ,  22B, F25 (no) ,  12C, 18C, F22 (no) ,  21A, F2
(y es ) ,  14B, 1C, F12 (no) ,  7B, F3 (yes ) ,  20A, F32 (y es ) ,  9C, 23B, F l l  (no),
11A, F8 (yes ) ,  4B, IOC, F28 (no), 6B, FI (y es ) ,  19A, 3B, F29 (no) ,  13C, 
F10 (yes ) ,  12B, F38 (y es ) ,  5C, F26 (no),  8B, F5 (y es ) ,  F35 (no), 15C.

FORM 2: 15C, F35 (no), F5 (yes ) ,  8B, F26 (no) ,  5C, F38 (y es ) ,  12B, F10 
(yes ) ,  13C, F29 (no) ,  3B, 19A, FI (yes ) ,  6B, F28 (no) ,  IOC, 4B, F8 (yes) ,  
11A, F l l  (no) ,  23B, 9C, F32 (yes ) ,  20A, F3 (yes ) ,  7B, F12 (no), 1C, 14B,
F2 (yes ) ,  21A, F22 (no) ,  18C, 12C, F25 (no), 22B, F36 (y es ) ,  16B, 13A, F23
(no) ,  7C, 6C, F43 (no) ,  15B, 5A, F27 (no) ,  3C, F34 (y es ) ,  9A, 2B, F6 
(yes ) ,  16C, 1A, F13 (no),  21B, 4C, F21 (no) ,  22A, F39 (no),  17B, F9 (y es ) ,
10A, 2C, F31 (y es ) ,  18A, F14 (no) ,  14A, 19B, F45 (no) ,  11C, F7 (y es ) ,  23A,
F15 (no), 8A, 1IB, F42 (y es ) ,  6C, F4 (y e s ) ,  7A, F16 (no),  9B, 21C, F40
(yes ) ,  15A, 5B, F20 (no) ,  19C, 16A, F44 (y es ) ,  13B, F24 (no) ,  23C, 3A, F37
(no) ,  IB, 20C, F18 (no) ,  12A, 18B, F41 (no) ,  17C, F33 (yes ) ,  2A, 22C, F30
(no),  10B, 4A, F17 (no) ,  14C, F46 (y es ) ,  20B, 17A, F19 (no) ,  6A.

(yes)
(no)
(yes)
(no)



11. Did the  monkey pour water on the pig?
12. Did the  bear  spray the t ig e r ?
13. Did the  monkey point  to  the  mouse?

[In 14-16 the  p lu ra l  sub jec ts  perform the a c t ion  on themselves]

14. Did the  pigs wash the  baby t ig e r s ?
15. Did the  mice wash the  g i r a f f e s ?
16. Did the  monkeys point  to  the  pa rro ts?

[ in  17-19 the  s in g u la r  su b jec ts  perform the a c t io n  on themselves

17. Did the mouse wash the g i r a f f e ?
18. Did the  monkey point  to  the  pa rro t?
19. Did the  pig poin t  to  the  mouse?

[miscellaneous simple "no" f i l l e r s ]

20. Did the  p a r ro t  climb the ladder?
21. Did the  t i g e r  hold the  balloons?
22. Did the  p a r ro t  hold the  ice cream cone?
23. Did the  t i g e r  hold the  apple?
24. Did the  monkeys hold the  balloons?
25. Did the  g i r a f f e  hold the  c a r ro t?
26. Did the  bear  spray the monkey?
27. Did the  g i r a f f e  wash the mouse?
28. Did the  e lephant  t i c k l e  the  pig?
29. Did the  monkey wipe the  g lasses?
30. Did the  pig dr ink the  ju ice?

Spreading f i l l e r s  (31-34)

31. Did every p a r ro t  brush an e lephant?
32. Did a l l  th e  p a r ro t s  brush an elephant?
33. Did every mouse t i c k l e  a g i r a f f e ?
34. Did a l l  the  mice t i c k l e  a g i r a f f e ?

Q u an t i f ie r  f i l l e r s  (35-46)

35. Did every bear spray the  pig? [no]
36. Did every bear spray the  pig? [yes]
37. Did a l l  the  bears  spray the  pig? [no]
38. Did a l l  th e  bears  spray the  pig? [yes]
39. Did every p a r ro t  brush the  e lephant?  [no]
40. Did every p a r ro t  brush the  e lephant?  [yes]
41. Did a l l  the  p a r ro t s  brush th e  elephant?  [no]
42. Did a l l  th e  p a r ro t s  brush the  elephant?  [yes]
43. Did every mouse t i c k l e  the  g i r a f f e ?  [no]
44. Did every mouse t i c k l e  the  g i r a f f e ?  [yes]
45. Did a l l  the  mice t i c k l e  the  g i r a f f e ?  [no]
46. Did a l l  the  mice t i c k l e  the  g i r a f f e ?  [yes]
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Appendix C: Part 3 Experimental Sentences4

Section 1

Pic tu re

Q1 Did 
Q2 Did 
Q3 Did 
Q4 Did

P ic tu re

Q5 Did 
Q6 Did 
Q7 Did

Section 2

P ic tu re  3 A-->
A -> B
A ->

Q8 Did every mouse t i c k l e  the  g i r a f f e ?
Q9 Did a l l  the  mice t i c k l e  the  g i r a f f e ?
Q10 Did the mice t i c k l e  the g i r a f f e ?

P ic tu re  4 A-->
A--> B

A

Qll Did every p a r ro t  brush the e lephant?
Q12 Did a l l  the  p a r ro t s  brush the  e lephant?
Q13 Did the p a r ro t s  brush the e lephant?

1 A-->B

the bear spray the baby t ig e r ?  
the  bear spray him? 
he spray the  baby t i g e r ?  
the  baby t i g e r  spray the  bear?

the e lephant  brush the  t ig e r ?  
the  e lephant  brush him? 
the  t i g e r  brush the e lephant?

A< B

4The order  of p re sen ta t io n  of p i c tu re s  was 1, 2, 8A, 7A, 4, 3, 8B, 9A, 
7B, 9B, 6. 10B, 5, 10A.
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Section 3

Section 4

p ic tu re  7 A

p ic tu re  7 B

p ic tu re  7 C

P ic tu re  5 Bs
A --> B 

B

Q14 Did the 
Q15 Did the 
Q16 Did the

monkey spray 
monkey spray 
monkey spray

every bear? 
a l l  the  bears?  
the  bears?

P ic tu re  6 B*
A--> B

B

Q17 Did the  bear spray every baby t ig e r ?
Q18 Did the  bear spray a l l  the  baby t i g e r s ?
Q19 Did the  bear spray the  baby t ig e r s ?

P ic tu re  7 A--> B
A--> B 
A- -> B

Q20 Did the  mice wash him?
Q21 Did the mice wash them?
Q22 Did a mouse wash the g i r a f f e s ?
Q23 Did he wash the  g i r a f f e s ?
Q24 Did they wash the g i r a f f e s ?

025 Did every bear spray a baby t ig e r ?
Q26 Did every bear spray them?
Q27 Did every bear spray him?
Q28 Did every bear spray every baby t i g e r ?
Q29 Did a l l  the bears spray a l l  the  baby t ig e r s ?

Q30 Did an e lephant  brush every t i g e r ?
Q31 Did they brush every t i g e r ?
Q32 Did he brush every t i g e r ?
Q33 Did the  e lephants  brush the  t i g e r s ?
Q34 Did the  e lephants  brush a t i g e r ?

’A is  spraying a l l  th ree  Bs.

*A is spraying two out of th ree  Bs.
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Section 5

p ic tu re  8 A

p ic tu re  8 B

Section 6

p ic tu re  9 A

p ic tu re  9 B

Section 7

p ic tu re  10 A

P ic tu re  8 A< B
A< B
A< B

Q35 Did every bear spray him?
Q36 Did every bear spray them? 
Q37 Did a l l  the  bears spray him?

Q38 Did the e lephants  brush him?
Q39 Did the e lephants  brush them?
Q40 Did a l l  the  e lephants  brush them?

P ic tu re  9 A -> B
A- -> B 
A

Q41 Did a pa r ro t  brush every e lephant?
Q42 Did they brush every e lephant?
Q43 Did he brush every elephant?

Q44 Did a mouse t i c k l e  the g i r a f f e s ?
Q45 Did they t i c k l e  the  g i r a f f e s ?
Q46 Did he t i c k l e  the  g i r a f f e s ?

P ic tu re  10 A--> B
A- -> B

B

Q47 Did every pa r ro t  brush an elephant?
Q48 Did every pa r ro t  brush them?
Q49 Did every pa r ro t  brush him?

p ic tu re  10 B 050 Did the mice t i c k l e  a g i r a f f e ?
Q51 Did the mice t i c k l e  them?
Q52 Did the mice t i c k l e  him?



Appendix D: H u b e r  Test Results for Individual Sentences
Adults and Children Responding Correc t ly  to  Each Sentence

Item

Object p ic tu re  type a d u l t s ch i ld ren
Pronouns
Al MATCH 95% (21/22) 91% (52/57)
A2 MATCH 82% (18/22) 93% (53/57)
A3 MATCH 91% (20/22) 93% (53/57)
A4 MATCH 73% (16/22) 91% (52/57)
A5 MISMATCH 100% (22/22) 72% (41/57)
A6 MISMATCH 100% (22/22) 72% (41/57)
A7 MISMATCH 100% (22/22) 65% (37/57)
A8 MISMATCH 100% (22/22) 79% (45/57)

Subject
Pronouns
Bl MATCH 91% (20/22) 91% (52/57)
B2 MATCH 68% (15/22) 96% (55/57)
B3 MATCH 86% (19/22) 93% (53/57)
B4 MATCH 73% (16/22) 96% (55/57)
B5 MISMATCH 100% (22/22) 68% (39/57)
66 MISMATCH 100% (22/22) 65% (37/57)
B7 MISMATCH 100% (22/22) 65% (37/57)
66 MISMATCH 100% (22/22) 75% (43/57)

Possessive
Pronouns
Cl MATCH 82% (18/22) 82% (47/57)
C2 MATCH 73% (16/22) 91% (52/57)
C3 MATCH 77% (17/22) 70% (40/57)
C4 MATCH 77% (17/22) 65% (37/57)
C5 MISMATCH 95% (21/22) 63% (36/57)
C6 MISMATCH 95% (21/22) 54% (31/57)
C7 MISMATCH 100% (22/22) 88% (50/57)
C8 MISMATCH 91% (20/22) 68% (39/57)
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Appendix E: Secondary Findings for  Part 2

Results  from t h i r t y  ch i ld ren  and twenty-two a d u l t s  can be included 

fo r  Pa r t  2. These sub jec ts  a l l  passed the  o b jec t  pronoun sec t io n  of the  

number p r e t e s t  and demonstrated an understanding of the  un iversa l  nature  

of the  q u a n t i f i e r s  every and a l l . 7

The ch i ld ren  were nine boys and twenty-one g i r l s ,  ranging in age 

from 3;4 to  9;5 (mean age 6 ;2 ) .  C h i ld re n 's  ages and id en t i fy in g  codes 

a re  given in ( E l ) .

(El) C h i ld re n 's  Ages in Par t  2 

below 5:

f i v e - y e a r - o l d s :

s ix -yea r -o lds :

3; 4 ET
3;9 AE

5; 1 AN
5; 4 EW, AL
5;5 AT, TM
5; 7 KV, KY
5; 10 CZ
5; 11 EB, AG, JG

6;0 KL
6; 1 CS, CA, MT
6; 3 JE
6;5 CM
6;7 VN
6;9 KB
6; 10 EC
6; 11 RR

7; 0 CQ, BH
7; 1 MM
7;3 JF
7; 7 TO
7;9 JS

9;5 JR
over 8:

The mean o ve ra l l  percentages of c o r r e c t  acceptances ,  c o r r e c t  

r e j e c t i o n s ,  and t o t a l  c o r r e c t  responses fo r  ch i ld ren  and a d u l t s  are

’four  sub jec ts  (ages 3;9,  5;3, 5;4 and 6 ;5)  were excluded from Par t
2 and Pa r t  3 because they f a i l e d  on the  q u a n t i f i e r  f i l l e r s  in Par t  2,



304
given in (E2).

(E2) Overall  Responses fo r  Par t  2

Correct Acceptances Correct  Rejec t ions  Total
r  n r r a r t

Children 86% 63% 73%
Adults 90% 93% 92%

Differences between c h i ld  and adu l t  c o r r e c t  acceptances were not

s i g n i f i c a n t .  However, d i f fe ren c e s  between ch i ld  and adu l t  c o r r e c t

r e j e c t i o n s  and ch i ld  and adu l t  t o t a l  c o r r e c t  responses were both highly

s i g n i f i c a n t  (p<.001>-"

E.l  Order E f fe c t s

Items in Par t  2 were presented in one of two orders .  F i f teen  

ch i ld ren  responded to  items from Form 1, with an o v e ra l l  average of 71% 

correct*;  four teen  ch i ld ren  responded to items from Form 2, with an 

ove ra l l  average of 74% c o r r e c t . 10 A ddi t iona l ly ,  th e re  were twelve 

a d u l t s  who responded to  items from Form 1, with an o ve ra l l  average of 

94% c o r r e c t ;  ten  a d u l t s  responded to Form 2, with an ov e ra l l  average of 

90% c o r r e c t .  For both a d u l t s  and c h i ld re n ,  ANOVAs on the  o v e ra l l  number

*For c o r re c t  acceptance,  F(1,50) = 2.018, p«.162. For co r re c t  
r e j e c t i o n ,  F(1,50) -  22.688, p<.001. For t o t a l  c o r r e c t ,  F ( l ,5 0 )  - 35.286,
p<.001.

*The o ve ra l l  c o r r e c t  score  was obtained by adding to ge th e r  the  
acceptance of items 1, 3, 4, 5, 7, 8, 9, 17, 18 and 19 and the  r e j e c t i o n  
of items 2, 6, 10, 11, 12, 13, 14, 15, 16, 20, 21, 22, 23, for  a poss ib le
t o t a l  of 69 ( th re e  tokens of each item).

Note t h a t  item 8 ( e .g .  "Did every monkey cut  t h e i r  ha ir?"  with the 
d i s t r i b u t i v e  i n te r p r e t a t i o n )  was counted as c o r r e c t ,  in s p i t e  of 
p r e s c r ip t iv e  grammar. Among a d u l t s ,  item 8 was accepted 85% of the  time, 
and no adu l t  r e j e c te d  a l l  th ree  tokens of Item 8. For r e l a t e d  r e s u l t s ,  
see Newman (1993).

l00ne c h i ld ,  TO, responded to  items presented in a mixed order .  His
r e s u l t s  a re  not included in these  c a lc u la t io n s  of the  e f f e c t  of o rder .
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E.2 Sex E ffects

There were no s i g n i f i c a n t  d i f f e ren c e s  based on sex in Par t  2.

Nine boys were included in Par t  2, with an ov e ra l l  average of 80% 

c o r re c t ;  twenty-one g i r l s  were included, with an ove ra l l  average of 70% 

c o r r e c t .  For a d u l t s ,  the re  were seven men, with an o v e ra l l  average of 

94% c o r r e c t ,  and f i f t e e n  women, with an o ve ra l l  average of 91% c o r r e c t .  

ANOVAs on these  comparisons were not s i g n i f i c a n t  fo r  ch i ld ren  or fo r  

a d u l t s . "

E.3 E ffec ts  o f Verb Type

There were two d i f f e r e n t  s e t s  of verbs.  One s e t  cons is ted  o f  the 

verbs spray, brush, and pour (water) on fo r  sentences with ob jec t  or 

r e f l e x iv e  pronouns'5, and the o ther  se t  cons is ted  of the  verbs cut 

(h is / th e ir  h a ir ) , wipe (h is /th e ir  g la s s e s ) ,  and drink (h is / th e ir  ju ic e )  

fo r  sentences with possess ive  pronouns.1* There were some s i g n i f i c a n t  

d i f fe ren c e s  based on verb in the  second s e t  of  verbs, but not in the  

f i r s t .

For the f i r s t  s e t  of verbs (spray, brush, and pour (water) on).

"For ch i ld ren ,  F ( l ,2 7 )  - .332 ,  p-.569. For a d u l t s ,  F ( l ,2 0 )  - 1 . 4 3 4 ,  
P - . 2 4 5 .

"For ch i ld ren ,  F ( l ,2 8 )  - 3.952, p«.057. For a d u l t s ,  F ( l ,2 0 )  - .812 ,  
p - . 378.

"These included items 1, 2, 3, 4 ,  5, 6, 10, 11,  12, 13, 14,  15, 19, 
20, 21, 22, and 23.

'‘These were items 7, 8, 9, 16, 17, and 18.
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th e re  were no s i g n i f i c a n t  d i f f e r e n c e s  in adu l t  acceptance or  in adu l t  

c o r r e c t  responses.  There was a t o t a l  of 374 ad u l t  responses to each of 

these  verbs. Adults accepted items with spray 31% of the  time, 

accepted items with brush 32% of the  time, and accepted items with pour 

(water) on 36% of the  time. Adults responded to  items with spray 

c o r r e c t l y  97% of the  time, responded to items with brush c o r r e c t l y  95% 

of the  time, and responded to  items with pour (water) on c o r r e c t l y  93% 

of the  t im e .1*

For ch i ld ren ,  the re  were a lso  no s i g n i f i c a n t  d i f f e r e n c e s  in e i t h e r  

acceptance or co rre c tn e ss  of responses to these items. There was a 

t o t a l  of 510 c h i ld  responses to each of these verbs. Children accepted 

items with spray 47% of  the  time, items with brush 52% of  the  time, and 

items with pour (water) on 58% of the  time. With r e sp ec t  to  c h i l d r e n ' s  

co rrec tn ess  with these  items, responses to  spray were co r re c t  76% of the  

time, responses to brush were c o r r e c t  72% of the  time, and responses to  

pour (water) on were c o r r e c t  67% of the  t im e .1*

For the  second se t  of verbs (cut (h is / th e ir  h a ir ) , wipe (h is / th e ir  

g la s s e s ) ,  and drink ( h is / th e ir  J u ic e )) , th e re  were some d i f f e r e n c e s .  

There was a t o t a l  of 132 adu l t  responses fo r  each of these  verbs.

Adults accepted items with cut 61% of the  time, items with wipe 76% of 

the  time, and items with drink 78% of the  time. With re spec t  to  a d u l t s '  

co rre c tn e ss  with these  items, responses to  cut were c o r r e c t  73% of  the

’̂ Responses to the  th ree  verbs were compared with u n iv a r ia te  MANOVAs. 
For adu l t  acceptance,  F(2,63) - 1.12, p*.333. For adu l t  c o r re c t  
responses,  F(2,63) - . 8 6 ,  p- ,430.

'*For ch i ld  acceptance,  F(2,87) = 1.97, p>.145. For ch i ld  c o r re c t  
responses,  F(2,87) - 1,15, p-.322.
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time, responses to  wipe were c o r r e c t  87% of the  time, and responses to 

drink were c o r re c t  87% of the  time. In both cases ,  these  d i f f e ren c e s  

were s i g n i f i c a n t . ”

For ch i ld  acceptance of these  verbs ,  the re  were no s i g n i f i c a n t  

d i f f e r e n c e s ,  but fo r  ch i ld  c o r r e c t  responses th e  d i f f e r e n c e s  were 

s i g n i f i c a n t .  There was a t o t a l  of 180 ch i ld  responses fo r  each of  these  

verbs . Children accepted items with cu t  67% of the  t ime, items with 

wipe 74% of the  time, and items with drink 63% of the  time. With 

respec t  to  c h i l d r e n ' s  co rrec tn ess  with these  items, responses to  cu t  

were c o r re c t  68% of the  t ime, responses to  wipe were c o r r e c t  77% of the  

time, and responses to  drink were co r re c t  83% of  the  t im e ."

”For adu l t  acceptance of these  verbs, F(2,63) « 6 .42, p<.005. For 
ad u l t  c o r r e c t  responses,  F{2,63) -  3.97, p<.05.

"For ch i ld  acceptance of these  verbs ,  F (2,87) - 2.39,  p- .098.  For 
c h i ld  c o r r e c t  responses,  F{2,87) -  3.69, p<.05.
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Appendix F: Secondary Findings for  Part 3

In Par t  3, th e re  was a t o t a l  of f i f ty - tw o  q u e s t i o n s . ’* Subjects  

were shown f i f t e e n  d i f f e r e n t  p i c tu r e s ,  and asked from th ree  to  f iv e  

quest ions  for  each p i c t u r e .  There was only one token of each sentence 

type.  When a sub jec t  responded "no" to a ques t ion ,  he or she was asked 

"Why not?" .

The data  from twenty-four ch i ld ren  and twenty-two a d u l t s  can be 

included fo r  Pa r t  3 , "  The ch i ld ren  ranged in age from 3;4 to  7;7"

(mean age 5;10).  S ub jec ts '  age data  are  repeated in (F I ) ,  ad jus ted  to 

t h e i r  age when they p a r t i c i p a t e d  in Par t  3.

(FI)  C h i ld re n 's  Ages in Par t  3

below 5: 3; 4 ET ( p a r t i a l data)
3;9 AE ( p a r t i a l da ta )

f i v e - y e a r - o l d s : 5;1 AM
5;4 EW, AL
5;5 AT, TM
5;7 KV, KY
S; 11 cz , EB, AG

s i x - y e a r - o l d s : 6; 1 JG, KL, CA, MT
6;2 CS
6; 3 JE
6; 5 CM
6; 7 VN
6; 11 RR

'*Two a d u l t s  and eleven ch i ld ren  were asked an ad d i t io n a l  twelve p i l o t  
ques t ions  (with four a d d i t io n a l  p i c t u r e s ) ,  which were added on a t  the  end 
of Par t  3. These ad d i t io n a l  ques t ions  t e s t e d  bound d i s t r i b u t i v e  
in t e r p r e t a t i o n s  and every/a q u a n t i f i e r  spreading,  with v a r i a t i o n s  in the  
p i c tu r e s .  These ques t ions  w i l l  not be d iscussed  f u r th e r  here .

"However, fo r  the  two youngest c h i ld re n ,  ET and AE, only p a r t i a l  data  
i s  a v a i la b le .

’’Recall t h a t  some sub jec ts  p a r t i c i p a t e d  in Pa r t  3 about a month and 
a h a l f  a f t e r  Pa r t  2. In a d d i t io n ,  th e re  were s ix  ch i ld ren  (KB, EC, CQ, 
JF, JS, and JR) who p a r t i c i p a t e d  in Par t  2 but could not be Included in 
Par t  3.
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seven-year-o lds :  7;2 BH, MM

7; 7 TO

There were no d i f f e r e n c e s  based on sex in Par t  3. Six boys and 

e ighteen g i r l s  were included. Chi-square t e s t s  on c ro s s t a b u la t io n s  of 

acceptance of each individual  quest ion  showed no s i g n i f i c a n t  d i f fe ren c e s  

between boys and g i r l s .  For a d u l t s ,  as in th e  previous s e c t io n s ,  the re  

were seven men and f i f t e e n  women. Again, Chi-square t e s t s  on 

c ro s s ta b u la t io n s  of acceptance of each individual  quest ion  by sex showed 

no s i g n i f i c a n t  d i f f e r e n c e s .

Section 1 in P a r t  3 was a warm-up to the  t a s k .  Ql, 04, Q5, and Q7 

were a l l  simple quest ions  conta in ing  no pronouns. Ql was c o r r e c t l y  

accepted by 100% of both a d u l t s  and ch i ld ren .  Q4, which reversed the  

sub jec t  and ob jec t  in the  sentence r e l a t i v e  to  the  p i c t u r e ,  was 

c o r r e c t l y  r e j e c te d  by 100% of both adu l t s  and ch i ld ren .  Q5 and Q7 went 

with a p ic tu re  which showed a r e f l e x iv e  ac t ion  (an e lephant  brushing 

h im se lf ) .  05, "Did the  e lephant  brush the  t i g e r ? " ,  was c o r r e c t l y  

r e j e c te d  by 96% of ch i ld ren  and 100% of a d u l t s ;  Q7, "Did the  t i g e r  brush 

the  e lephan t?" ,  was c o r r e c t l y  r e j e c te d  by 100% of ch i ld ren  and a d u l t s .
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Appendix G: Comparison o f R esults from Part 2 and Part 3

Some of the  ques t ions  in Pa r t  3 dup l ica te  those  in Par t  2. There

are  f ive  areas  of overlap:  simple sentences with pronouns, simple 

sentences with q u a n t i f i e r s ,  ou ts ide  d i s t r i b u t i v e  i n t e r p r e t a t i o n s  with
i*

him and them, bound d i s t r i b u t i v e  cases with pronouns, and cases of 

q u a n t i f i e r  spreading.

The simple sentences with q u a n t i f i e r s  are  sentences such as "Did 

a l l  the  mice t i c k l e  the  g i r a f f e ? " ,  where e i t h e r  th re e  out  of th ree  mice

t i c k l e d  the  g i r a f f e ,  or  two out of th ree  mice t i c k l e d  the  g i r a f f e .

These a re  t e s te d  by Q8, Q9, Ql1 and Q12 in Par t  3, and by the  q u a n t i f i e r  

f i l l e r s  in Par t  2. These r e s u l t s  are  d iscussed in Section S .2 .3 .

The simple sentences with pronouns are  sentences l ik e ,  "Did the 

bear spray him?", where the  bear e i t h e r  sprayed a baby t i g e r  ( i tem 5 in 

Par t  2, Q2 in Par t  3) or  the  bear sprayed himself  ( i tem 6 in Pa r t  2, Q6 

in Par t  3) .  These r e s u l t s  a re  d iscussed in Section S .2 .4 .1  and below.

The ou ts ide  d i s t r i b u t i v e  i n t e r p r e t a t i o n s  with him and them were 

t e s t e d  by items 19 and 20 in Par t  2, and Q21 and Q20 in Pa r t  3. These 

r e s u l t s  a re  d iscussed in Section S .2 .5 .1 .

Recall t h a t  in Par t  2 there  were th ree  tokens of each item, while 

in Par t  3, th e re  was only one token of each item. Here I compare the  

id e n t i c a l  sen ten c e /p ic tu re  p a i r s  from Part  2 and Par t  3, in order to  see 

i f  the  d i f f e ren c e s  1n task  a f f e c te d  r e s u l t s .  The r e s u l t s  from paired  

samples t t e s t s  on the  means of acceptance fo r  the  ch i ld ren  and a d u l t s  

who were Included in both P a r t s  2 and 3” are  shown in (Gl) and (G2).

"Recall t h a t  s ix  ch i ld ren  who were Included in Par t  2 were not 
a v a i la b le  to  be included in Par t  3.
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(Gl) Comparison of  Adult Resu l ts  from Part  2 and Pa r t  3n

Part  2 expected mean ad u l t  Par t  3 mean ad u l t  2 - t a i 1 
quest ion  response acceptance quest ion acceptance t  p ro b a b i l i ty

Item 5A accept 1.0000 Q2 .9545 -1.00 .329
item 6B r e j e c t .0909 Q6 .0909 .00 1.000
Item 10A r e j e c t .0909 Q35 .1364 1.45 .162
Item 11A r e j e c t .0455 Q36 .0000 -1.00 .329
Item 13A r e j e c t .0000 Q37 .0455 1.00 .329
Item 14B r e j e c t .0455 Q40 .0909 1.00 .329
Item 2IB r e j e c t .0000 Q38 .0455 1.00 .329
item 22B r e j e c t .0000 Q39 .0455 1.00 .329

(G2) Comparison of Child Results  from Part  2 and Part  3”

Part  2 expected mean c h i ld Par t  3 mean ch i ld 2 - t a i l
quest ion  response acceptance quest ion acceptance t p ro b a b i l i ty

item 5A accept .8750 Q2 .7083 -1.70 .103
item 6B r e j e c t .4167 Q6 .5417 1.00 .328
Item 10 r e j e c t .3750 Q35 .5417 1.70 .103
item 11A r e j e c t .4583 036 .2500 -1.55 .135
Item 13A r e j e c t .4167 Q37 .5000 1.00 .328
item 14B r e j e c t .3333 Q40 .6250 3.08 .005
Item 21B r e j e c t .3750 Q38 .4167 .37 ,714
Item 22B r e j e c t ,5417 Q39 .4583 .37 .714

Because of the  lack of f i l l e r s  In Par t  3, we might expect performance 

th e re  to  be worse than in Pa r t  2. However, none of the  pa ired  t - t e s t s  

of adu l t  means fo r  Par t  2 and Part  3 were s i g n i f i c a n t ,  and the  pa ired  t -  

t e s t s  of ch i ld  means fo r  Par t  2 and Part  3 were s i g n i f i c a n t  fo r  only one 

cases:  item 14B/Q40 (pc .005) .  These Items t e s te d  the bound d i s t r i b u t i v e  

i n t e r p r e t a t i o n  with a l l  and them ( e . g . ,  the  p ic tu re  showed th ree  

e lephan ts ,  each spraying h imself ,  and the quest ion was "Did a l l  the  

e lephants  brush them?"). As we might expect,  Q40B (In Par t  3) was 

In co r rec t ly  accepted s i g n i f i c a n t l y  more o f ten  than Item 14B (1n Far t  2) .

”df - 21. 

”df - 23.
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Appendix H: Individual R esults for P ossessive  Pronoun Sentences
HI: a d u l t s

Numbers of Acceptances of Possess ive  Pronoun Sentences

every-h is every -th eir every-th eir *Xs-h1s X s-thelr X s-their
( d i s t , " ) ( d i s t . ) ( c o l l . " ) ( d i s t . ) ( d i s t . ) ( c o l l . )
( item 7) ( item 8) ( item 9) ( item 16) ( item 17) (i tem 18)

sub jec t
DU 3/3 2/3 1/3 0/3 3/3 3/3
8C 3/3 3/3 3/3 0/3 3/3 3/3
KK 3/3 3/3 3/3 0/3 3/3 2/3
KP 3/3 2/3 2/3 1/3 0/3 1/3
AM 1/3 1/3 1/3 0/3 0/3 1/3
RM 3/3 3/3 3/3 1/3 3/3 3/3
SG 3/3 3/3 3/3 0/3 3/3 3/3
HL 3/3 3/3 3/3 1/3 3/3 3/3
XG 3/3 3/3 3/3 2/3 3/3 3/3
JR 3/3 3/3 2/3 0/3 3/3 2/3
DY 2/3 2/3 3/3 0/3 2/3 2/3
MP 2/3 3/3 2/3 1/3 3/3 3/3
JG 3/3 3/3 2/3 1/3 2/3 2/3
MB 3/3 2/3 2/3 0/3 2/3 3/3
JC 3/3 1/3 2/3 0/3 2/3 1/3
BY 2/3 2/3 3/3 0/3 3/3 3/3
CC 3/3 1/3 3/3 3/3 2/3 2/3
PK 3/3 3/3 2/3 1/3 2/3 3/3
RL 3/3 3/3 3/3 0/3 3/3 1/3
PX 3/3 3/3 2/3 2/3 1/3 3/3
MR 2/3 3/3 3/3 0/3 3/3 2/3
DO 3/3 3/3 3/3 0/3 3/3 3/3

Resu l ts  of 2 group t - t e s t s  comparing ad u l t  and ch i ld  acceptance

ad u l t  mean ch i ld  mean t df P
item 7 2.7273 2.2000 -2.50 47.59 p<.05
item 6 2.5000 2.4000 - .44 50 P-.661
item 9 2.4545 2.5667 .62 50 p*.539
item 16 .5909 1.4000 2.76 50 p<.01
item 17 2.3636 2.3667 .01 50 p-,990
item 18 2.3636 2.5667 .99 50 p*.325

i s t , d i s t r i b u t i v e A.<
A.<
A.<

.B

.B

.B

"Coll c o l l e c t i v e
. <
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Appendix H: Individual R esults for  P ossessive  Pronoun Sentences
H2: ch i ld ren

Numbers of Acceptances of Possess ive  Pronoun Sentences 

every-h is ev ery -th e ir  every -th eir  *X s-his X s-their  X s-their
( d i s t / 7) ( d i s t . )  ( c o l l .  )

( i tem 7) (i tem 8) ( i tem 9)

sub jec t
(age)

ET (3 4) 1/3 1/3 2/3
AE (3 9) 1/3 2/3 3/3
AH (5 1) 3/3 3/3 3/3
AL (5 4) 2/3 2/3 3/3
EW (5 4) 3/3 3/3 3/3
TM (5 5) 2/3 3/3 3/3
AT (5 5) 3/3 3/3 2/3
KV (5 7) 3/3 3/3 3/3
KY (5 7) 3/3 3/3 3/3
CZ (5 10) 3/3 3/3 3/3
EB (5 11) 2/3 2/3 2/3
AG (5 11) 3/3 3/3 3/3
JG (5 11) 3/3 3/3 3/3
KL (6 0) 3/3 3/3 3/3
CS (6 1) 3/3 3/3 2/3
MT (6 1) 2/3 2/3 3/3
CA (6 1) 3/3 3/3 3/3
JE (6 3) 0/3 1/3 2/3
CM (6 5) 2/3 3/3 3/3
VN (6 7) 3/3 2/3 3/3
KB (0 9) 0/3 0/3 1/3
EC (0 10) 2/3 3/3 2/3
RR (6 11) 3/3 3/3 3/3
CQ (7 0) 1/3 1/3 2/3
BH (7 0) 3/3 3/3 2/3
MM (7 1) 2/3 2/3 3/3
JF (7 3) 1/3 2/3 2/3
TO (7 7) 1/3 1/3 1/3
JS (7 9) 3/3 3/3 3/3
JR (9 5) 2/3 3/3 3/3

( d i s t . )  ( d i s t . )  ( c o l l . )
(item 16) ( i tem 17) (i tem 18)

1/3 2/3 2/3
0/3 3/3 3/3
2/3 3/3 2/3
1/3 1/3 3/3
1/3 3/3 3/3
3/3 2/3 3/3
1/3 1/3 2/3
3/3 3/3 3/3
2/3 3/3 3/3
2/3 3/3 3/3
1/3 2/3 2/3
3/3 3/3 3/3
3/3 3/3 3/3
2/3 3/3 3/3
2/3 3/3 2/3
2/3 2/3 2/3
3/3 3/3 3/3
0/3 1/3 3/3
1/3 2/3 3/3
3/3 2/3 3/3
0/3 0/3 1/3
0/3 3/3 3/3
3/3 3/3 3/3
0/3 1/3 1/3
2/3 3/3 3/3
0/3 3/3 3/3
0/3 2/3 2/3
1/3 2/3 1/3
0/3 3/3 3/3
0/3 3/3 3/3

”D is t .  -  d i s t r i b u t i v e  A,< .B
A.< .B
A,< .B

“Coll .  -  c o l l e c t i v e  AI B
A .< . B
A B
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II: Adults
Appendix I: Individual Results for Pronoun Sentences

Numbers of Inco rrec t  Acceptances

local every - them a l l - th e m Xs-them
him” ( c o l l . ") ( c o l l . ) ( c o l l . )

( Item 6/Q6) ( Item 12) ( item 15) ( item 23)
sub jec t

DU 0/4 0/3 0/3 0/3
BC 0/4 0/3 0/3 0/3
KK 3/4 1/3 1/3 1/3
KP 0/4 0/3 0/3 0/3
AM 0/4 0/3 0/3 0/3
RM 0/4 0/3 0/3 0/3
SG 0/4 0/3 0/3 0/3
HL 0/4 0/3 0/3 0/3
XG 2/4 3/3 2/3 2/3
JR 0/4 0/3 0/3 0/3
DY 0/4 0/3 0/3 0/3
MP 0/4 0/3 0/3 0/3
JG 0/4 0/3 0/3 0/3
MB 0/4 0/3 0/3 0/3
JC 0/4 0/3 1/3 0/3
BY 0/4 0/3 0/3 0/3
CC 0/4 0/3 0/3 0/3
PK 0/4 0/3 0/3 0/3
RL 0/4 0/3 0/3 0/3
PX 0/4 0/3 0/3 0/3
MR 0/4 0/3 0/3 0/3
DD 0/4 0/3 0/3 0/3

Results  of 2 group t - t e s t s  comparing adu l t and ch i ld acceptance

ad u l t  mean c h i ld  mean t df p
Item 6/06 .2273 1.5833 4.26 36.62 pc.OOl
Item 12 .1818 1.1667 4.05 50 pc.OOl
Item IS .1818 1.1333 4.47 44.81 p<.001
Item 23 .1364 1.1667 4.54 41.27 p<.001

” A< B

*Coll.  » c o l l e c t i v e A B
A < B
A B
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Appendix I: Individual R esults for Pronoun Sentences

I I :  Adults-continued
Numbers of Inco r rec t  Acceptances

every-them all-them  Xs-them every-him a ll-h im  Xs-him
( d i s t . 31) ( d i s t . )  ( d i s t . )  ( d i s t . )  ( d i s t . )  ( d i s t . )

( 1 t“ l1/Q36) ( i1 14/Q40) (i t22/Q39) (i tlO/Q35) ( i t !3 /Q37)  (i t21/Q38)

sub jec t

DU 0/4 0/4 0/4 0/4 0/4 0/4
BC 0/4 2/4 0/4 0/4 0/4 0/4
KK 0/4 1/4 0/4 3/4 1/4 0/4
KP 0/4 0/4 0/4 0/4 0/4 0/4
AM 0/4 0/4 0/4 0/4 0/4 0/4
RM 0/4 0/4 0/4 0/4 0/4 0/4
SG 0/4 2/4 0/4 0/4 0/4 0/4
HL 0/4 0/4 0/4 1/4 0/4 0/4
XG 2/4 3/4 2/4 4/4 2/4 1/4
JR 0/4 0/4 0/4 0/4 0/4 0/4
DY 1/4 0/4 0/4 0/4 1/4 0/4
MP 0/4 0/4 0/4 0/4 0/4 0/4
JG 0/4 0/4 0/4 0/4 0/4 0/4
MB 0/4 0/4 0/4 0/4 0/4 0/4
JC 0/4 0/4 0/4 0/4 0/4 0/4
BY 0/4 0/4 0/4 0/4 0/4 0/4
CC 0/4 0/4 0/4 2/4 2/4 1/4
PK 0/4 0/4 0/4 0/4 0/4 0/4
RL 0/4 0/4 0/4 0/4 0/4 0/4
PX 0/4 0/4 0/4 0/4 0/4 0/4
MR 0/4 0/4 0/4 0/4 0/4 0/4
DD 1/4 0/4 0/4 0/4 0/4 0/4

Results  of 2 group t - t e s t s  comparing adu l t  and ch i ld  acceptance

df  p
29.69 p<.001
37.49 p<.001
27.43 p<.001
44 pc.OOS
32.66 p<.001
24.97 p<.001

"Dis t .  * d i s t r i b u t i v e  A< B
A< B
A< 6

adult  mean 
item 11/Q36 .1816
Item 14/Q40 .3636
item 22/Q39 .0909
item 10/Q35 .4545
item 13/Q37 .2727
item 21/Q38 .0909

c h i ld  mean t 
1.7917 5.44
1.9583 4.58
1.8750 5.86
1.8750 3.71
1.8750 5.09
1.7500 5.37

” it - item
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Appendix 1: Individual R esults for Pronoun Sentences

12: Children
Numbers of Inco r rec t  Acceptances

local every-them a l l -them Xs-them
him” ( c o l l . * ) ( c o l l . ) ( c o l l . )

(1 tern 6/Q6) (Item 12) (Item 15} ( Item 23
subject

(age)*

ET (3;4) 0/4 0/3 0/3 1/3
AE (3;9) 2/4 1/3 1/3 3/3
AN (5;1) 1/4 1/3 2/3 1/3
AL (5;4) 0/4 1/3 1/3 1/3
EW (5;4) 2/4 3/3 2/3 2/3
TM < 5;5) 1/4 1/3 0/3 2/3
AT (5;5) 0/4 1/3 2/3 1/3
KV < 5;7) 0/4 0/3 0/3 1/3
KY (5;7) 3/4 2/3 2/3 2/3
CZ {5;10) 3/4 1/3 2/3 2/3
EB < 5;11) 1/4 1/3 1/3 0/3
AG <5;11) 3/4 3/3 3/3 3/3
JG <5;11) 4/4 2/3 2/3 3/3
KL <6;0) 4/4 3/3 1/3 2/3
CS (6;1) 1/4 1/3 1/3 0/3
MT <6;1) 0/4 1/3 0/3 0/3
CA (6;1) 3/4 3/3 3/3 3/3
JE (6 :3) 0/4 0/3 0/3 0/3
CK (6:5) 1/4 1/3 - 1/3 1/3
VN (6:7) 2/4 2/3  * 2/3 2/3
KB (6;9) 0/3 0/3 0/3 0/3
EC (6;10) 0/3 0/3 0/3 0/3
RR (6:11) 3/4 2/3 2/3 3/3
CQ ( 7 ;0) 0/3 0/3 0/3 0/3
BH (7:0) 2/4 2/3 3/3 1/3
MM (7;1) 2/4 0/3 0/3 1/3
JF (7;3) 1/3 1/3 0/3 0/3
TO ( 7 ;7) 0/4 0/3 1/3 0/3
JS {7;9) 2/3 1/3 1/3 0/3
JR (9 ;5) 1/3 1/3 1/3 0/3

” A< B

*Coll.  -  c o l l e c t iv e A B
A < B
A B

*Age a t  the  time of Par t  2.



Appendix I: Individual R esults fo r  Pronoun Sentences
12: Children-continued

Numbers of Incorrec t  Acceptances

every-them all-them  Xs-them
( d i s t . 3*) ( d i s t . )  ( d i s t . )

( i t ,Tl 1/Q36) ( i1 14/Q40) ( U22/Q39)

sub jec t
(age)

ET (3;4) 1/4 0/4 1/4
AE (3; 9) 1/4 3/4 2/4
AH (5:1) 0/4 1/4 0/4
AL (5:4) 0/4 0/4 0/4
EN (5;4) 2/4 4/4 2/4
TM (5; 5) 2/4 2/4 3/4
AT (5; 5) 2/4 1/4 3/4
KV (5;7) 0/4 1/4 1/4
KY (5:7) 2/4 3/4 3/4
CZ (5;10) 3/4 3/4 3/4
EB (5;11) 0/4 0/4 0/4
AG (5;11) 3/4 4/4 4/4
JG (5;11) 3/4 3/4 4/4
KL (6;0) 4/4 3/4 2/4
CS (6;1) 2/4 2/4 0/4
HT (6;1) 1/4 0/4 1/4
CA (6;1) 4/4 4/4 4/4
JE (6;3) 0/4 1/4 0/4
CM (6;5) 1/4 1/4 1/4
VN (6;7) 1/4 1/4 1/4
KB (6:9) 0/3 0/3 1/3
EC (6;10) 0/3 0/3 0/3
RR (6:11) 4/4 3/4 3/4
CQ (7:0) 0/3 0/3 0/3
BH (7:0) 3/4 4/4 4/4
MM (7:1) 3/4 3/4 2/4
JF (7:3) 0/3 0/3 1/3
TO (7:7) 1/4 0/4 1/4
JS (7:9) 1/3 1/3 1/3
JR (9:5) 2/3 0/3 0/3

317

every-him a ll-h im  Xs-him
( d i s t . )  ( d i s t . )  ( d i s t . )

( i t 10/035) ( i 113/Q37) ( U21/Q38)

0/4 0/4 0/4
2/4 2/4 0/4
2/4 2/4 1/4
1/4 1/4 0/4
3/4 2/4 3/4
1/4 2/4 3/4
3/4 3/4 2/4
2/4 1/4 1/4
2/4 2/4 3/4
4/4 3/4 3/4
0/4 0/4 0/4
3/4 2/4 4/4
4/4 4/4 3/4
2/4 4 /4 3/4
3/4 3/4 1/4
0/4 1/4 2/4
4/4 4/4 3/4
0/4 0/4 0/4
0/4 0/4 0/4
3/4 3/4 3/4
0/3 0/3 0/3
0/3 0/3 0/3
3/4 3/4 4/4
0/3 0/3 0/3
3/4 3/4 3/4
0/4 0/4 0/4
0/3 0/3 0/3
0/4 0/4 0/4
1/3 1/3 0/3
0/3 0/3 0/3

*D1st. * d i s t r i b u t i v e  A< B
A< B
A< B

”it - item
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Appendix J: Individual R esults for  Unbound Pronoun Sentences
J l :  Adults

Numbers of Acceptances

every sp re ad -p lc tu re
subjec t him d i s t .  them d i s t .  him d i s t .  him every-him

{item5/Q2) ( iteml9/Q21) ( item20/Q20) (027) (049)

DU 4/4 4/4 0/4 0/1 0/1
BC 4/4 4/4 0/4 0/1 o / i
KK 4/4 4/4 1/4 1/1 1/1
KP 4/4 2/4 0/4 0/1 0/1
AH 4/4 4/4 0/4 0/1 0/1
RH 4/4 4/4 0/4 1/1 0/1
SG 4/4 3/4 0/4 0/1 0/1
HL 4/4 4/4 0/4 0/1 0/1
XG 4/4 4/4 3/4 0/1 0/1
JR 3/4 3/4 0/4 0/1 0/1
DY 4/4 4/4 0/4 0/1 0/1
MP 4/4 4/4 2/4 0/1 0/1
JG 4/4 4/4 0/4 0/1 0/1
MB 4/4 4/4 0/4 0/1 0/1
JC 4/4 4/4 1/4 0/1 0/1
BY 4/4 4/4 0/4 0/1 0/1
CC 4/4 4/4 1/4 0/1 0/1
PK 4/4 4/4 0/4 0/1 0/1
RL 4/4 4/4 0/4 0/1 0/1
PX 4/4 4/4 1/4 1/1 1/1
MR 4/4 4/4 0/4 0/1 0/1
DD 4/4 4/4 0/4 0/1 0/1

A- ->B A--> B A--> B A--> B A--> B
A--> B A--> B A -> B A -> B
A--> B A--> B A- > B

B

Results  of 2 group t - t e s t s  comparing ad u l t  and chi Id acceptance

adu l t  mean c h i ld  mean t df P
item 5/Q2 3.9545 3.2083 -3.37 25.01 p<.005
item 19/Q21 3.8182 3.2609 -2.28 43 p<.05
item 20/Q20 .4091 2.1739 5.81 43 pc.OOl
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Appendix J: Individual R esults for  Unbound Pronoun Sentences

J2: Children
Numbers of Acceptances

every sp read -p ic tu re
sub jec t him d i s t .  them d i s t ,  him d i s t .  him every-h im

(age) (item5/Q2) (iteml9/Q21) (1tem20/Q20) (Q27) (Q49)

ET (3;4) 4/4 3/3 3/3 1/1 ------------

AE (3;9) 4/4 3/4 3/4 1/1 1/1
AM (5; 1) 3/4 4/4 4/4 1/1 0/1
AL (5;4) 4/4 4/4 4/4 1/1 0/1
EW (S;4) 3/4 4/4 3/4 1/1 0/1
TM (5;5) 4/4 3/4 2/4 1/1 1/1
AT (5;5) 4/4 4/4 3/4 1/1 1/1
KV (5;7) 4/4 4/4 3/4 0/1 0/1
KY (5;7) 3/4 3/4 1/4 1/1 0/1
CZ (5;10 2/4 3/4 1/4 1/1 0/1
EB (5;11) 4/4 4/4 0/4 0/1 —

AG (5;11) 1/4 0/4 2/4 1/1 1/1
JG (5;11) 4/4 4/4 3/4 0/1 0/1
KL (6;0) 1/4 3/4 2/4 1/1 0/1
CS (6;1) 4/4 3/4 2/4 1/1 0/1
MT (6;1) 4/4 4/4 4/4 1/1 0/1
CA (6;1) 2/4 3/4 1/4 0/1 1/1
JE (6;3) 1/4 1/4 0/4 0/1 0/1
CM (6;5) 4/4 2/4 1/4 0/1 0/1
VN (6;7) 4/4 4/4 2/4 0/1 1/1
KB (6;9) 3/3 3/3 0/3 — —

EC (6;10) 3/3 3/3 0/3 — —

RR (6;11) 3/4 4/4 3/4 1/1 1/1
CQ (7;0) 3/3 3/3 1/3 — —

BH ( 7 ;0) 4/4 4/4 3/4 1/1 0/1
MM (7;1) 3/4 3/4 1/4 0/1 1/1
JF (7;3) 3/3 2/3 0/3 — —

TO (7;7) 3/4 4/4 2/4 1/1 0/1
JS (7;9) 3/3 3/3 0/3 — —

JR (9;5) 3/3 3/3 0/3 ------------ -  -  -

A--> B A--> B A- -> B A--> B A--> B
A--> B A* -> B A--> B A- -> B
A- -> B A--> B A--> B
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Appendix K: Sample Pictures
1. One- to -one  Mapping

2.  Round D K t r i b u t  i v e



3. Every/A

Appendix K: Sample Pictures
321

5

4. A/Every

1
53
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