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JULIEN MUSOLINO 

STRUCTURE AND MEANING IN THE 
ACQUISITION OF SCOPE 

Abstract. This chapter presents results from a series of interconnected experiments designed to 
investigate the development of quantificational competence. Focusing on the case of scope 
relations between multiple quantificational elements, I present a new account of a systematic and 
pervasive non-adult pattern previously believed to reflect a grammatical difference between 
preschoolers and adults (e.g., Musolino, 1998; Musolino, Crain & Thornton, 2000).  

1. INTRODUCTION 

In this chapter, I examine the development of a fundamental aspect of our 
linguistic capacity — our ability to use the words of our language, not simply 
to refer to the individuals and objects that surround us, but, more 
interestingly, to express abstract generalizations about quantities of 
individuals or objects. In English, for example, I can say of a particular dog, 
Fido, that it has four legs, that it is black and that it does not meow. I can also 
say, without referring to any particular dog, that every dog has four legs, that 
some dogs are black or that no dog meows. Linguistic expressions such as 
every dog, some dogs or no dog belong to the class of quantified expressions 
or quantifiers. An important property of quantificational determiners such as 
every, some and none, for example, is that they express abstract relations 
among sets of individuals. Accordingly, Every dog has four legs expresses 
the idea that the set of dogs is properly contained within the set of four-
legged individuals. Some dogs are black states that there is only partial 
overlap between the set of dogs and the set of black things and, finally, No 
dog meows indicates that there is no overlap between the set of dogs and the 
set of meowers. Because of the abstract nature of their meaning and the rich 
set of inferences to which they give rise, natural language quantifiers have 
been of central concern to logicians, philosophers and linguists, and their 
analysis has played an important role in the investigation of the principles 
underlying natural language semantics (Barwise & Cooper, 1981; Keenan & 
Stavi, 1986; van Benthem, 1986). 

In addition to puzzling logicians and students of language, quantified 
expressions also raise serious psychological issues, in particular in the 
domain of conceptual development and language acquisition. Consider for 
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example the problem of a child trying to determine the meanings of words. 
First, children must realize that quantificational determiners, unlike most of 
the other words of their language, do not refer to individuals or objects, such 
as cats and chairs for example, or even to properties of individuals like fluffy 
or tall. Rather, they express abstract relations among sets of individuals. This, 
in turn, creates an interesting problem since, as Bloom (2000, 213) remarks: 

Sets are notoriously abstract entities. One can see and hear cats, but nobody has 
ever been wakened in the middle of the night by the yowling of a set. The 
apprehension of sets might therefore require some cognitive capacity above 
and beyond the normal apprehension of entities in the world … 

To complicate matters further, since the conceptual generalizations 
underlying the meaning of quantified expressions are abstract, the learner’s 
ability to map these concepts onto phonological form depends on cognitive 
development having reached the point at which such concepts can be 
mastered and put to use (Carey, 2001). 

What is particularly interesting about the development of quantificational 
competence is that children’s adult-like comprehension of quantified 
expressions lags far behind their early spontaneous use of such expressions. 
As the examples below illustrate, the use of quantified expressions occurs 
early in the speech of children: 

(1) Two knife out the box     (Eve, 1;11) 
(2) Because there no pictures     (Eve, 2;01) 
(3) Then Eve have some milk     (Eve, 1;11) 
(4) I drink all grape juice     (Eve, 1;10) 

(Eve, Brown Corpus, CHILDES database) 

In spite of these precocious first steps however, children’s comprehension of 
quantified expressions does not reach a fully mature level until a much later 
point in development. Consider for example the case of universally 
quantified expressions (i.e., every boy, all the girls). It is a well-known fact in 
the developmental literature that children often give strikingly non-adult 
responses to statements or questions containing such expressions (see Drozd 
& van Loosbroek, this volume; Meroni et al., this volume). A classic 
illustration of this phenomenon comes from children’s behavior on a typical 
class-inclusion task (Inhelder & Piaget, 1958, 1964). In this task, subjects are 
asked of an array composed of blue squares and blue circles whether all the 
circles are blue. While adults answer affirmatively (all the circles are indeed 
blue!), children as old as 7 or 8 often answer negatively and, when asked to 
justify their answers, they point to the fact that there are also blue squares in 
the array. This kind of observation, initially due to Piaget, has since been 
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reported, under various labels, by a large number of investigators and has 
been attested in a variety of languages (see Philip, 1995; Drozd & van 
Loosbroek, this volume, for reviews). 

Why then do quantified expressions take children so long to master, in 
spite of the fact that they appear so early in their production? Answers to this 
question depend on whether children’s difficulty with quantified expressions 
is viewed as reflecting a problem at the conceptual or the linguistic level. 
Proponents of the conceptual view include Piaget and his collaborators for 
whom children’s difficulty with the universal quantifier stems from a lack of 
ability to distinguish part-whole relationships. More recently, a number of 
investigators have proposed that children s difficulties with quantifiers stem 
from their immature linguistic representations. For example, Bucci (1978) 
proposes that children and adults often parse statements such as All the 
circles are blue as simple strings of words lacking any syntactic structure, 
i.e., all, circles, blue and that the universal quantifier, all, is free to apply to 
either or both of the remaining terms in the array. According to Roeper & de 
Villiers (1993) children fail to represent the syntactic connection between the 
quantificational determiner and the noun with which it combines. On this 
account, children treat the universal quantifier as an adverb of quantification 
like always, which allows them to quantify either the subject or the object 
NP. Philip (1995) offers a semantic explanation, arguing that children’s non-
adult interpretation of sentences containing the universal quantifier 
corresponds to a linguistic representation in which the child overgeneralizes a 
tendency to quantify over individual events rather than individual objects. 
Drozd & van Loosbroek (this volume) propose that children initially analyze 
the universal quantifier as a weak quantifier like some or many, and that this 
misanalysis gives rise to children’s non-adult interpretations of sentences 
containing all or every. Finally, the positions described above have been 
challenged by Crain et al. (1996), Crain (2000) and Meroni et al. (this 
volume) who argue that children have full adult linguistic competence in the 
domain of universal quantification. According to Crain et al., earlier 
observations of children’s non-adult behavior in tasks involving the 
comprehension of universally quantified propositions are pragmatic in nature; 
they are due to violations of the felicity conditions associated with the use of 
such expressions (for a similar view, see Freeman et al., 1982). 

One of the hallmarks of the literature on the development of 
quantificational competence, reflected in the positions described above, is the 
remarkable lack of consensus regarding the exact nature of children’s 
difficulty with quantified expressions. Another concern regarding previous 
developmental work is that, as noted by Brooks & Braine (1996), the vast 
majority of studies on children s comprehension of quantified expressions 
have focused almost exclusively on children’s comprehension of the 
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universal quantifier. However, the set of natural language quantifiers is not 
limited to elements such as all and every. In order to gain a broader 
understanding of the development of children’s quantificational competence, 
it is therefore necessary to look beyond children’s comprehension of the 
universal quantifier.  

This is what I propose to do in this chapter. First, in response to the 
selective focus of previous studies, I present here a systematic investigation 
of a set of phenomena involving the interaction of multiple quantificational 
elements. In addition to producing a broader picture of development, this 
study also aims at addressing the more challenging issue of trying to tease 
apart the contribution of the various factors that have been claimed to affect 
children’s performance on tasks involving the comprehension of quantified 
expressions. On a more general level, and in keeping with the theme of the 
present volume, my goal in this chapter is to show how insights from 
linguistic theory — in particular from syntactic and semantic theory — can 
lead to the formulation of precise and interesting developmental questions 
and how such questions can be addressed empirically using the tools of 
experimental psychology. By doing so, my hope is to show how acquisition 
and semantics can be brought together in a fruitful interdisciplinary marriage. 

The discussion is organized as follows. Section 2 lays out the theoretical 
and methodological foundations of this study. Section 3 presents the core 
developmental phenomenon discussed throughout the study, namely the fact 
that preschoolers, unlike adults, systematically interpret sentences containing 
negation and quantified NPs on the basis of the position that these elements 
occupy in surface syntax. I call this phenomenon ‘isomorphism’. The 
remaining four sections are devoted to an account of the phenomenon. 
Section 4 presents evidence that isomorphism reflects a problem at the 
linguistic rather than at the conceptual level. In section 5, I show that 
isomorphism is a pervasive phenomenon in the sense that it manifests itself 
across a range of quantificational expressions and that it can also be observed 
in the acquisition of languages other than English. Drawing on evidence from 
Kannada (Dravidian), section 5 also demonstrates that isomorphism stems 
from an over-reliance on the surface c-command relations between quantified 
NPs and negation. In section 6, I present the grammatical account of 
isomorphism originally proposed by Musolino (1998). I then show, on the 
basis of new evidence, that this earlier account must be abandoned and that 
isomorphism does not reflect a grammatical difference between children and 
adults. In section 7, I sketch an account of the developmental transition 
leading the isomorphic child to the adult system and I show that an important 
ingredient of this account lies in the realization that in spite of its apparent 
descriptive uniformity, isomorphism may be not a homogenous phenomenon 
after all. 
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2. THEORETICAL AND METHODOLOGICAL BACKGROUND 

To preface the set of experiments presented here, I begin by introducing the 
phenomenon whose study constitutes the backbone of this chapter. To further 
set the stage for our discussion, this section also provides a description of the 
essential aspects of the experimental methodology used throughout this 
study.  

A well-known and important property of quantificational expressions is 
their ability to interact with one another to create scope ambiguity (Horn, 
1989; Jackendoff, 1972; Lasnik, 1972; May, 1977). Consider for example the 
sentence in (5): 

(5) Every student can’t afford a new car. 
 a. ∀x [student (x) → ¬ can afford a new car (x)] 
 b. ¬∀x [student (x) → can afford a new car (x)] 

On one reading, (5) can be paraphrased as Every student is such that s/he 
cannot afford a new car. In this case, the universally quantified subject is 
interpreted outside the scope of negation (abbreviated every > not), as 
indicated by the logical representation in (5a). I call this an isomorphic 
interpretation since in this case, the scope relation between every student and 
negation can be directly read off their surface position. On another reading, 
(5) can be paraphrased as Not every student can afford a new car. Here, every 
student is interpreted within the scope of negation (abbreviated not > every), 
as shown in (5b). I call this a non-isomorphic interpretation since in this case, 
the surface position of every student and negation does not coincide with 
their semantic interpretation. 

The example in (6) illustrates the fact that the availability of non-
isomorphic interpretations depends in part on the lexical nature of the 
quantificational element involved. That is, replace every student in (5) by 
some students, as in (6), and the sentence is no longer perceived to be 
ambiguous. The most natural interpretation of (6) is an isomorphic one on 
which the sentence can be paraphrased as There are some students who 
cannot afford a new car: 

(6) Some students can’t afford a new car. 
∃x [students(x) ∧ ¬ can afford a new car (x)] 

Another factor determining the availability of non-isomorphic interpretations 
is the syntactic position of the quantified expression. This can be seen by 
comparing (5), which finds the universally quantified NP in subject position 
and is perceived to be ambiguous, and (7), which finds the universally 
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quantified NP in object position and is not perceived to be ambiguous. 
Indeed, the most natural interpretation of (7) is one on which the professor 
talked to some of the students but not to others. In other words, every student 
is interpreted within the scope of negation, an isomorphic interpretation: 

(7) The professor didn’t talk to every student. 
 ¬∀x [student (x) → talked to (professor, x)] 

As in the case of quantified subjects, the lexical nature of a quantified object 
also affects its scopal properties with respect to negation. If every student in 
(7) is replaced by some students, as in (8), the most natural interpretation 
becomes a non-isomorphic one on which (8) can be paraphrased as There are 
some students to whom the professor didn’t talk (abbreviated some > not). 
Replacing some students by any students, as in (9), now forces an isomorphic 
interpretation. In this case, any students must be interpreted in the scope of 
negation: 

(8) The professor didn’t talk to some students. 
 ∃x [students (x) ∧ ¬ talked to (professor, x)] 

(9) The professor didn’t talk to any students. 
 ¬∃x [students (x) ∧  talked to (professor, x)] 

Finally, a numerally quantified object, like two students, gives rise to scopal 
ambiguity and hence to both an isomorphic and a non-isomorphic 
interpretation, as shown in the example below. The example in (10) can be 
paraphrased as meaning that it is not the case that the professor talked to two 
students. In this case, two students receives a narrow scope interpretation 
with respect to negation (abbreviated not > two) which corresponds to an 
isomorphic interpretation. Alternatively, (10) can be paraphrased as meaning 
that there are two particular students to whom the professor didn’t talk. Here, 
two students receives a wide scope interpretation with respect to negation 
(abbreviated two > not), which corresponds to a non-isomorphic interpretation: 

(10) The professor didn’t talk to two students. 
 a. ¬∃2x [students (x) ∧ talked to (professor, x)] 
 b. ∃2x [students (x) ∧ ¬ talked to (professor, x)] 

In sum, quantified expressions interact with other logical operators such as 
negation. These interactions result in complex interpretive patterns determined in 
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part by the nature of the quantificational expressions involved and their 
syntactic position. 

In order to investigate children’s (and adults’) interpretation of sentences 
containing negation and quantified NPs, the studies presented in this chapter 
are based an experimental technique known as the Truth Value Judgment 
task (TVJT), (Crain & Thornton, 1998). The TVJT is a technique that was 
specifically developed to investigate the meaning that children assign to the 
sentences of their language. The TVJT typically involves two experimenters. 
The first experimenter acts out short stories in front of the subjects using 
small toys and props. The second experimenter plays the role of a puppet 
who watches the stories alongside the subjects. At the end of the story, the 
puppet makes a statement about what he thinks happened in the story. The 
subjects’ role is to determine whether the puppet’s statement is right, or 
whether the puppet was wrong. Finally, the subjects are asked to justify their 
answers by explaining why they think that the puppet was right or wrong.1 

3. CHILDREN’S ISOMORPHIC INTERPRETATIONS OF SCOPE 
RELATIONS 

In order to determine whether preschoolers are aware of the complex 
mappings between form and meaning involved in sentences containing 
quantified expressions and negation, Musolino et al. (2000) (based on 
Musolino, 1998) tested children’s comprehension of sentences like (11) and 
(12) using the TVJT methodology: 

(11) Every horse didn’t jump over the fence. 
 a. ∀x [horse (x) → ¬ jump over the fence (x)] 
 b. ¬∀x [horse (x) →  jump over the fence (x)] 

(12) The detective didn’t find someone. 
 ∃x [person(x) ∧ ¬ find (detective, x)] 

One of the stories used to test subjects’ comprehension of sentences like (11) 
involved three horses trying to jump over a fence. Two of the horses jumped 
over the fence but the third one didn’t. At the end of the story, a puppet 

Notice that this statement is true on the non-isomorphic (i.e., not all ) 
interpretation since it is true that not all of the horses jumped over the fence. 
However, the puppet’s statement is false on the ‘none’, isomorphic, 
interpretation since two horses did jump over the fence. A yes response to the 
puppet’s statement that every horse didn’t jump over the fence (along with 

,described the situation as follows: Every horse didn t  jump over the fence .  



148 JULIEN MUSOLINO 

appropriate justification) would therefore indicate that subjects are accessing 
the not all, non-isomorphic interpretation while a no response (along with 
appropriate justification) would indicate that they are accessing the ‘none’, 
isomorphic interpretation. 

Musolino et al., tested a group of 20 English-speaking children between 
the ages of 4;0 and 7;3 (mean 5;11) and a control group of adults on their 
interpretation of sentences like (7). What they found is that while adults 
always accepted the puppet’s statement (i.e., 100% of the time), showing that 
they could easily assign these sentences a non-isomorphic interpretation, 

time). On average then, children rejected the puppet’s statements 92.5% of 
the time. When asked to justify their answers, children typically said that the 
puppet was wrong because two of the horses did jump over the fence. 
Children, therefore, unlike adults, systematically accessed the isomorphic 
interpretation of sentences like (7). 

Turning to sentences like (8), one of the stories involved a detective 
playing hide-and-seek with two of his friends. As the story unfolds, the 
detective finds one of his friends but fails to find the other. At the end of the 
story, the puppet described the situation as follows: The detective didn’t find 
someone. Notice that this statement is true on a non-isomorphic interpretation 
since there is indeed someone that the detective didn’t find. However, the 
puppet’s statement is false on an isomorphic interpretation since it is not  
the case that the detective didn’t find anyone. Therefore, a yes response to the 
puppet statement that the detective didn’t find someone (along with appropriate 
justification) would indicate that subjects access a non-isomorphic interpretation 
while a no response (along with appropriate justification) is indicative of an 
isomorphic interpretation. 

The subjects were 30 English-speaking children divided into two groups: 
Children in group 1 (n = 15) ranged in age between 3;10 and 5;2 (mean 4;7) 
and children in group 2 (n = 15) were between the ages of 5;2 to 6;6 (mean 
5;7). The experiment also involved a control group of adults. What was found 
is that while adult subjects always accepted statements like (8) (i.e., 100% of 
the time), showing that they were systematically assigning such sentences a 
non-isomorphic interpretation, children accepted the puppet’s statements 
significantly less often (i.e., 65% of the time for children in group 2 and 35% 
of the time for children in group 1). Children, therefore, often rejected the 
puppet’s statements. When asked to justify their negative answers, children 
typically explained that the puppet was wrong because the detective had 
indeed found someone. Thus, children, unlike adults, often assigned statements 
like (12) an isomorphic interpretation. 

Children’s interpretations of sentences like (11) and (12) led Musolino  
et al., to propose “The Observation of Isomorphism” as a descriptive 

children almost never accepted the puppet’s statements (i.e., 7.5 % of the 
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generalization. This observation states that children, unlike adults, have a 
tendency to interpret negation and quantified NPs on the basis of their surface 
syntactic position (see Table 1): 

Table 1. The observation of isomorphism 

SENTENCE TYPE CHILDREN ADULTS 
Every horse didn’t jump over the 
fence. ∀¬ ¬∀ 

The detective didn’t find someone. ¬∃ ∃¬ 

The Observation of Isomorphism and, more generally, the existence of any 
systematic difference in the linguistic behavior of children and adults raises 
two important questions. First, one needs to determine what causes children 
to differ from adults. This is what I call the causal question. The second 
question is to explain how children eventually manage to converge on the 
adult system in the course of language development. I call this question the 
developmental question. As mentioned earlier, the origin of children’s 
difficulty with quantified expressions has traditionally been viewed as falling 
on either side of the divide between linguistic and conceptual knowledge. 
Consequently, our first task in addressing the causal question is to determine 
whether the Observation of Isomorphism reflects a problem at the conceptual 
or at the linguistic level.  

To the extent that the Observation of Isomorphism reflects a linguistic 
problem, rather than a conceptual one, a number of additional, more specific 
questions need to be considered. The first one involves the traditional 
Chomskyan distinction between linguistic competence and linguistic 
performance (Chomsky, 1965). In the case at hand, this question asks 
whether children’s isomorphic interpretations reflect a stage in linguistic 
development during which children do not have implicit knowledge of non-
isomorphic interpretations (a competence account). Alternatively, the 
Observation of Isomorphism may be due to limitations in the computational 
resources that children deploy during language comprehension (a 
performance account). This is what I call the competence question. 

A second, important question concerns the scope of the phenomenon 
observed by Musolino et al., and, in particular, the extent to which the 
‘isomorphism’ effect is bound to the lexical properties of the quantified NPs 
investigated by these authors, i.e., some N and every N. Following Lidz & 
Musolino (2002), I call this the lexical question.  
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Another question raised by Musolino et al.’s findings is whether 
Isomorphism obtains as a consequence of the linear arrangement of the 
quantificational elements involved or whether children’s interpretations are 
constrained by the surface c-command relations holding between these 
elements. This is what Lidz & Musolino (2002) call the structural question. 
This question arises because linear and hierarchical (i.e. c-command) 
relations are systematically confounded in the examples used by Musolino  
et al.  

A fourth question, also related to the scope of the phenomenon observed 
by Musolino et al., is whether the isomorphism effect can be observed in the 
acquisition of languages other than English, provided of course that such 
languages manifest the same kind of scope phenomena as English does with 
respect to negation and quantified NPs. Following Lidz & Musolino (2002),  
I call this the cross-linguistic question. In the discussion that follows, I 

4. ISOMORPHISM AND THE DISTINCTION BETWEEN CONCEPTUAL 
AND LINGUISTIC KNOWLEDGE 

In order to tease these two possibilities apart, Musolino (1998) conducted 
two experiments designed to test children’s interpretations of sentences like 
(13) and (14) below: 

 

present a series of experiments designed to refine our understanding of 
children’s developing quantificational competence by addressing the questions
raised above.  

I begin here by addressing a crucial aspect of what I called the causal 
question, namely the issue of whether the Observation of Isomorphism reflects a 
problem at the conceptual or at the linguistic level. Recall that children 
typically assigned sentences like Every horse didn’t jump over the fence and 
The detective didn’t find someone, a none interpretation, i.e., none of the 
horses jumped over the fence and the detective found no-one, instead of a 
‘not all’ and a ‘some not’ interpretation, i.e., not all the horses jumped over 
the fence and there is someone who was not found by the detective. This 
finding raises the possibility that children experience difficulty with the abstract 
conceptual relations underlying the ‘not all’ and the ‘some not’ interpretations. 
Alternatively, children may possess the conceptual wherewithal to apprehend 
such relations, but they may not yet know that sentences like Every horse 
didn’t jump over the fence and The detective didn’t find someone can be 
assigned a ‘not all’ and a ‘some not’ interpretation because such (non-
isomorphic) interpretations involve a mismatch between surface form and 
semantic interpretation. 
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(13) The Smurf didn’t buy every orange. 
 ¬∀x [orange (x) → buy (Smurf, x)] 

(14) Some girls didn’t ride on the merry-go-round. 
 ∃x [girls(x) ∧ ¬ ride (x, the merry-go-round)] 

Notice that in both cases, the not all and the some not interpretations 
correspond to isomorphic interpretations. If children’s difficulty with 
sentences like (11) and (12) is conceptual in nature, then changing the position of 
the quantified expressions, as in (13) and (14), should have no effect. That is, 
children should interpret these sentences to mean that the Smurf bought none 
of the oranges and that none of the girls rode on the merry-go-round. On the 
other hand, if children’s difficulty has to do with the fact that the not all and 
the some not interpretations of (11) and (12) correspond to non-isomorphic 
interpretations, they may find it easier to assign such interpretations to (13) 
and (14) because in this case, these interpretations correspond to isomorphic 
ones.  

One of the stories used to test subjects’ interpretation of sentences like 
(13) involved a Smurf who went to the grocery store to buy some fruit. The 
Smurf considered buying apples and oranges and ended up buying one of 
three oranges. At the end of the story, the puppet described the situation as 
follows: The Smurf didn’t buy every orange. Notice that this statement is true 
on an isomorphic (i.e., not all) interpretation, since the Smurf didn’t buy all 
the oranges. However, the statement is false on a non-isomorphic (i.e., none) 
interpretation since it is not true that the Smurf bought none of the oranges. 
Therefore, a yes response to the puppet’s statement that the Smurf didn’t buy 
every orange would indicate that subjects interpret every orange in the scope 
of negation and therefore assign the sentence a not all, isomorphic 
interpretation. A no answer, on the other hand, (along with appropriate 
justification) would indicate that subjects assign the sentence a none 
interpretation. 

What Musolino (1998) found in the case of sentences like (13) is that a 
group of 20 English-speaking children ranging in age between 3;11 and 6;0 
(mean 4;10) overwhelmingly accepted the puppet’s statements, i.e., 85% of 
the time, and therefore systematically assigned sentences like The Smurf 
didn’t buy every orange a ‘not all’ interpretation. Moreover, when asked to 
justify their answers, children pointed to the fact that the Smurf had only 
bought one of the three oranges. Recall that when the universally quantified 
NP occurs in subject position, as in sentences like Every horse didn’t jump 
over the fence, children almost never assigned a ‘not all’ interpretation, i.e. 
only 7.5% of the time.   
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Turning to sentences like (14), one of the stories involved three girls and 
a merry-go-round. As the story unfolds, each of the girls considers riding on 
the merry-go-round but only one of them ends up doing so. At the end of the 
story, the puppet describes the situation as follows: ‘Some girls didn’t ride on 
the merry-go-round’.2 In this case, the puppet’s statement is true on an 
isomorphic interpretation (i.e., some > not) since there are indeed some girls 
who didn’t ride on the merry-go-round. On the other hand, a ‘none’, non-
isomorphic interpretation falsifies the puppet’s statement, since one of the 
girls did ride on the merry-go-round. While 4 and 5-year-old children only 
accessed the some > not interpretation of sentences like The detective didn’t 
find someone 35% and 65% of the time respectively, a group of 20 English 
speaking children ranging between the ages of 4;0 and 6;2 (mean 4;10) 
assigned sentences like Some girls didn’t ride on the merry-go-round a some 
> not interpretation 100% of the time. Children’s interpretation of sentences 
like (13) and (14), compared to their interpretation of (11) and (12), clearly 
demonstrates that they can entertain the conceptual relations underlying 
interpretations like ‘not all’ and some not. These results therefore provide 
solid evidence that isomorphism reflects a linguistic rather than a conceptual 
problem. 

5. THE SCOPE OF ISOMORPHISM AND ITS STRUCTUAL 
UNDERPINNING 

Having determined that isomorphism reflects a linguistic problem, I now ask 
whether the phenomenon is bound to the lexical properties of the quantified 
NPs examined by Musolino et al. (the lexical question); whether children’s 
overly isomorphic interpretations reflect the linear arrangement between the 
different quantificational elements or the c-command relations between them 
(the structural question) and, finally, whether isomorphism is a phenomenon 
restricted to the acquisition of English (the cross-linguistic question). I now 
turn to a study by Lidz & Musolino (2002) designed to address these 
questions.  

5.1. The Lexical Question 

In order to address the lexical question, Lidz & Musolino (2002), following 
Musolino (1998), tested children’s (and adults’) interpretation of sentences 
like (15). As discussed earlier, examples like (15) are ambiguous between  
an isomorphic interpretation, as shown in (15a), and a non-isomorphic 
interpretation, as shown in (15b). The question of interest here is whether the 
Observation of Isomorphism extends to children’s interpretation of sentences 
like (15): 
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(15) Cookie Monster didn’t eat two slices of pizza. 
 a. ¬∃2x [slices of pizza (x) ∧ eat (Cookie Monster, x)] 
 b. ∃2x [slices of pizza (x) ∧ ¬ eat (Cookie Monster, x)] 

The experiment conducted by Lidz & Musolino had two conditions. In the 
first condition, called the isomorphic condition, sentences like (15) were true 
on the isomorphic interpretation but they were false on the non-isomorphic 
interpretation. One of the stories used in this condition involved Cookie 
Monster and two slices of pizza. As the story unfolds, Cookie Monster eats 
one of the slices but not the other. At the end of the story, the puppet 
describes the situation by stating that Cookie Monster didn’t eat two slices of 
pizza. In this case, the puppet’s statement is true on the isomorphic 
interpretation since Cookie Monster ate only one slice of pizza (and not two) 
and it is false on the non-isomorphic interpretation since it not the case that 
there are two slices of pizza that Cookie Monster didn’t eat (there is in fact 
only one such slice). 

In the second condition, called the non-isomorphic condition, sentences 
like (15) were true on the non-isomorphic interpretation but they were false 
on the isomorphic interpretation. One of the stories used in this condition 
involves a situation in which Cookie Monster tries to eat four slices of pizza 
but only manages to eat two. As before, the puppet described the situation by 
stating that Cookie Monster didn’t eat two slices of pizza. In this case, the 
non-isomorphic interpretation is true since there are indeed two slices of 
pizza that Cookie Monster didn’t eat; but the isomorphic interpretation, 
which states that it is not the case that Cookie Monster ate two slices of pizza, 
is false since he ate exactly two slices.  

The situation described above gave rise to a 2 by 2 design in which the 
factors were age (4-year-olds vs. adults) and scope condition (isomorphic vs. 
non-isomorphic). The subjects were 24 English-speaking children between 
the ages of 3;11 and 4;11 (mean 4;4) and 24 adult native speakers of English. 
Scope condition was treated as a between-subject factor. In other words, the 
children and the adults were divided into two groups and randomly assigned 
to each scope condition.  

Turning to the results, Lidz & Musolino found that adult subjects 
overwhelmingly accepted the puppet statements, i.e., sentences like (15) in 
both the isomorphic and the non-isomorphic condition, and displayed no 
significant preference for one scope interpretation over the other (i.e., 97% 
acceptance rate in the isomorphic condition and 93% acceptance rate in the 
non-isomorphic condition). 4-year-olds, on the other hand, displayed a 
significant preference for the isomorphic interpretation of sentences like (15) 
(i.e., 81% acceptance rate in the isomorphic condition vs. 33% acceptance 
rate in the non-isomorphic condition). When asked to justify their answers, 
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children who rejected the puppet’s statements in the non-isomorphic 
condition typically explained that the puppet was wrong because Cookie 
Monster had indeed eaten two slices of pizza. By contrast, in the isomorphic 
condition, children almost always said that the puppet was right and they 
justified their answers by explaining that Cookie Monster had eaten only one 
slice of pizza.  

These results extend Musolino et al.’s Observation of Isomorphism to the 
case of numerally quantified objects, thereby addressing the lexical question 
(for a more detailed discussion and further implications, see Lidz & 
Musolino, 2002).  

5.2. The Structural and the Cross-Linguistic Question 

In order to address the structural and the cross-linguistic question, Lidz & 
Musolino went to India to test child and adult native speakers of Kannada.3 
Kannada is a Dravidian language spoken by approximately 40 million people 
in the state of Karnataka in south-western India. The canonical word order in 
Kannada is Subject-Object-Verb (SOV) and Kannada displays the same kind 
of scope ambiguities as English with respect to negation and quantified NPs 
(Lidz, 1999).  

The crucial difference between Kannada and English for our purposes is 
that in Kannada, linear order and c-command relations are not confounded. 
Consider the tree diagrams given in (16). In English, negation both precedes 
and c-commands the object position, as discussed earlier. In Kannada, 
however, negation c-commands the object but does not precede it. This 
means that in Kannada, a c-command account of isomorphism would predict 
a preference for the narrow scope reading of the object with respect to 
negation whereas a linear (i.e., precedence) account of isomorphism would 
predict a preference for the wide scope reading of the object: 

(16)  

 

IP 

NP I’ 

I VP 

V NP
Neg 

read 2 books 

IP

NP I’ 

I VP

V NP
2 books read 

Neg 

    English                      Kannada 
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24 Kannada-speaking 4-year-olds between the ages of 4;0 and 4;11 (mean 
4;5) along with 24 adult native speakers of Kannada were tested using the 
paradigm described above for English. Apart from the fact that the language 
used was now Kannada, the design of the two experiments was identical. 

What Lidz & Musolino found is that Kannada speaking adults, like their 
English-speaking counterparts, displayed no significant preference for either 
scope interpretation (i.e., 87.5% acceptance rate for the wide scope reading of 
the object vs. 85.4% for the narrow scope reading). By contrast, Kannada-
speaking 4-year-olds, like their English-speaking counterparts, displayed a 
significant preference for one of the two interpretations. Crucially, this 
preference was for the narrow scope reading of the object with respect to 
negation (i.e., 75% acceptance rate for the narrow scope reading of the object 
vs. 22.9% for the wide scope reading). 

These results provide a clear answer to both the cross-linguistic and the 
structural question. First, the Observation of Isomorphism is not limited to 
the acquisition of English. Second, isomorphism does not follow from a one-
to-one mapping between linear order and semantic scope but rather, from a 
one-to-one mapping between surface c-command relations and semantic 
scope. For further evidence that this preference is based on c-command 
relations and not linear order (i.e., either precedence or subsequence) or other 
factors, I refer to Lidz & Musolino (2003). 

6. ISOMORPHISM AND THE COMPETENCE-PERFORMANCE 
DISTINCTION 

In this section, I consider what I called the competence question, i.e. whether 
isomorphism reflects a grammatical difference between children and adults.  
I first present the grammatical account proposed by Musolino (1998), and 
adopted by Musolino et al. (2000). I then discuss more recent experimental 
evidence (Musolino, 2000; Musolino & Lidz, 2003), and I explain why these 
new results have led me to abandon the grammatical account I proposed in 
1998. 

6.1. Musolino’s (1998) Grammatical Account 

In their discussion of the competence-performance distinction, Musolino  
et al. (2000, 20), following Musolino (1998), argue that: 

principle, the subset principle, along with fundamental properties of UG …  
moreover, that isomorphism can be derived from the interaction of a learning 
The available evidence favors the grammatical  hypothesis . . . We argue, 
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To see this, let us first consider sentences like Every horse didn’t jump over 

between an isomorphic (i.e., none) and a non-isomorphic (i.e., not all ) 
interpretation in languages like English, they only permit an isomorphic (i.e., 
none) interpretation in languages like Chinese. Languages like Chinese 
therefore allow only a subset of the set of interpretations available in 
languages like English (i.e., none vs. none and not all, respectively). 
Following the logic of the subset principle, Berwick (1985), Musolino et al., 
argue that English-speaking children go through a ‘Chinese-speaking’ stage 
during which their grammar generates only the none interpretation of 
sentences like Every horse didn’t jump over the fence.  

Following the same logic, Musolino and al. argue that the subset principle 
can also be used to explain children’s isomorphic interpretations of sentences 
like The detective didn’t find someone. The authors’ approach is based on  
a distinction, originally due to Hornstein (1984), between two kinds of 
quantified NPs (QNPs). According to Hornstein, some QNPs are assigned 
scope via a movement-based mechanism, i.e., type 1 QNPs (see Hornstein, 
1995, for a specific proposal). In addition to the movement-based 
mechanism, other QNPs can also be assigned scope via a mechanism that 
does not involvement syntactic movement, i.e., type 2 QNPs (see Reinhart, 
1997, for a specific proposal in terms of choice functions). Moreover, QNPs 
can only receive non-isomorphic interpretations with respect to negation 
when they are assigned scope via the non-movement mechanism. In other 
words, when the scope of a QNP is derived via (covert) syntactic movement, 
the resulting interpretation is always an isomorphic one. Thus, the options 
available to type 1 QNPs (i.e., taking scope via a movement-based 
mechanism) are a subset of those available to type 2 QNPs (taking scope via 
a movement-based and a non-movement-based mechanism). The logic of the 
subset principle therefore dictates that children initially hypothesize that 
QNPs are of type 1, and hence that they must be interpreted isomorphically 
with respect to negation. 

6.2. Evidence against a Grammatical Account of Isomorphism 

An alternative scenario, considered by Musolino et al., but then quickly 
rejected, would be that children and adults have similar grammars but that 
they display different preferences regarding the interpretation of sentences 
containing negation and quantified NPs, i.e., a performance account. It is 
interesting to observe in this respect that negative statements have been 
argued to be easier to process when certain felicity conditions are met 4 
(Wason, 1965; Horn, 1989). Horn (1989, 172), citing Wason and others 
summarizes this idea as follows:  

the fence. Musolino et al., observe that while such sentences are ambiguous 
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Very simply, the function of negative sentences is ‘generally to emphasize that 
a fact is contrary to an expectation’ (1965, 7). Negative statements by their 
nature ‘assume and depend on a prior state of affairs, either existent or 
supposed. It is unlikely that the sentence “It is not x” would be uttered unless 
there were good reason to suppose that it might have been “x” or that someone 
thought that it might’ (Cornish and Wason, 1970, 113). Thus, 5 is not even is 
harder to process and takes longer to verify than 5 is odd, but the difficulty is 
mitigated if we set up a ‘context of denial’: 4 is even {and / but} 5 is not even 
(cf. Greene 1970a, 18; Wason 1972, 28). Psychologically, if not ontologically, 
negation seems to require – or at least to strongly prefer – an affirmative 
context against which to operate. 

This observation provides an interesting test for the grammatical account of 
isomorphism. To the extent that children’s apparent inability to access non-
isomorphic interpretations reflects a grammatical difference between children 
and adults, presenting children with sentences like Every horse didn’t jump 
over the fence or The detective didn’t find someone in a context which 
satisfies the felicity conditions described above should yield no significant 
improvement in performance. Conversely, if performance improves in such 
contexts, we would then have evidence against a competence explanation and 
in favor of a performance account. 

These predictions were tested in an experiment by Musolino & Lidz 
(2003), based on Musolino (2000). The experiment had two conditions. The 
first condition was designed to replicate Musolino’s (1998) finding regarding 
children’s isomorphic interpretation of sentences like (17). In the second 
condition, children we presented with the same sentences as in (17) but, in 
order to satisfy the felicity conditions on the use of negative statements 
described above, these sentences were all preceded by affirmative statements 
which differed from their negative counterparts only in the object NP, as 
shown in (18): 

(17) Every horse didn’t jump over the fence. 
(18) Every horse jumped over the log but every horse didn’t jump over  

the fence. 

In the story corresponding to (18), the three horses all jumped over the log 
and then, only two of them proceeded to also jump over the fence. Notice that 
if children interpret Every horse didn’t jump over the fence in (18) to mean 
that none of the horses jumped over the fence, an isomorphic interpretation, 
they should reject the puppet statements and explain, as they did in the 

jump over the fence. On the other hand, if children assign Every horse didn’t 
jump over the fence in (18) a non-isomorphic interpretation, they should 

Musolino et al., condition, that the puppet is wrong because two horses did 
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accept the puppet’s statement since it is true that not all the horses jumped 
over the fence.  

The subjects were 20 English-speaking 5-year-olds between the ages of 
5;0 and 5;11 (mean 5;4) and 20 adult native speakers of English. Musolino & 
Lidz found that while adult subjects almost always accepted sentences like 
(17) and (18), i.e., 92.5% and 100% of the time respectively, children, who 
accepted sentences like (17) only 15% of the time, accepted sentences like 
(18) significantly more often, i.e., 60% of the time.5 Moreover, when asked to 
justify their affirmative answers, children typically said that the puppet was 
right because one of the horses didn’t jump over the fence while the two 
others did. Such justifications clearly show that children were indeed 
accessing a non-isomorphic interpretation. 

6.3. The Limits of Isomorphism 

So far, we have only considered the competence-performance distinction 
with respect to children’s non-adult interpretation of sentences like Every 
horse didn’t jump over the fence. Recall however that the Observation of 
Isomorphism is not limited to children’s interpretation of universally 
quantified statements. What then are we to make of children’s non-adult 
interpretations of sentences involving quantified NPs such as some N and two 
N?  

In order to address this question, I tried to determine whether contextual 
manipulations such as the ones described above would have a similar effect 
on children’s interpretations and could therefore shed some light on 
competence-performance issue. An additional manipulation consisted in 
replacing NPs like two birds by partitive NPs such as two of the birds. This 
manipulation is based on the intuition that the non-isomorphic interpretation 
obtains much more easily with partitives.  

10 4-year-old children between the ages of 4;1 and 4;11 (mean 4;5) were 
tested on their interpretation of sentences like (19) which involve the same 
kind of contrast as sentences like (18). Sentences like (19) were used in the 
same context as the non-isomorphic condition of Lidz & Musolino (2002) 
described earlier: 

Thus, in addition to replicating Musolino’s original finding, these results 
demonstrate that children’s ability to access the non-isomorphic interpretation of 
sentences like Every horse didn’t jump over the fence dramatically improves 
when such sentences are preceded by affirmative statements. Showing that 
children’s ability to access the not all, non-isomorphic interpretation of sentences 
like Every N didn’t VP improves under certain contextual manipulations casts 
serious doubts on the grammatical account proposed by Musolino (1998).  
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(19)  The Smurf caught all the cats but she didn’t catch two birds. 

In other words, the non-isomorphic interpretation of (19) was true in the 
context of the story, while the isomorphic interpretation was false. Another 
group of 12 children between the ages of 3;9 and 4;11 (mean 4;4) were tested 
on their interpretation of sentences like (20) in which the object NP is now a 
partitive: 

(20) The Smurf didn’t catch two of the birds. 

Turning to the results, the manipulation in (19) had little effect on children’s 
interpretation. Children in this condition accepted the puppet statement only 
25% of the time (compared to 33% of the time in Lidz & Musolino’s non-
isomorphic condition). Moreover, children in this condition justified their 
negative answers in the same way that children in Lidz & Musolino’s non-
isomorphic condition did, namely by saying that the puppet was wrong 
because the Smurf had indeed caught two birds. By contrast, children in the 
partitive condition accepted sentences like (20) on a non-isomorphic 
interpretation significantly more often, i.e., 75% of the time in the partitive 
condition vs. 25% of the time in the case of sentences like (19). Moreover, in 
the partitive condition, when children were asked to explain why they 
thought that the puppet was right, they correctly pointed to the two birds that 
the Smurf didn’t catch.  

While this result clearly shows that children can, under certain 
circumstances, assign non-isomorphic interpretation, it bears only indirectly 
on the competence-performance issue regarding children’s isomorphic 
interpretation of sentences containing numerally quantified NPs of the form 
two N. In other words, showing that children can assign non-isomorphic 
interpretations when the quantified NP is partitive doesn’t tell us whether 
they know that such interpretations are also possible for NPs like two N.6 

6.4. Turning Adults into Children 

The results presented in section 6.2 provide evidence against a grammatical 
account of isomorphism. The strategy so far has been to show that under 
certain conditions, children can be made to look more like adults. Another 
way to achieve the same goal would be to show that adults can be ‘turned 
into children’ (e.g., Freeman, Sinha & Stedmon, 1982). This is what 
Musolino & Lidz (2003) did with respect to sentences containing negation 
and numerally quantified NPs. First, Musolino & Lidz showed that while 
adult speakers of English can easily access either scope interpretation of 
sentences like (21) in contexts in which one interpretation is true and the 
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other is false (see section 5.1), they nevertheless display a preference for the 
isomorphic interpretation in a forced choice situation: 

(21) Cookie Monster didn’t eat two slices of pizza. 

Moreover, Musolino & Lidz showed that the isomorphism effect typically 
displayed by children can also be seen in adults in the case of sentences like 
(22): 

(22) Two frogs didn’t jump over the rock. 

Notice that this example can receive an isomorphic interpretation, i.e. two > 
not, on which the sentence can be paraphrased as There are two frogs that 
didn’t jump over the rock. Alternatively, (22) can receive a non-isomorphic 
interpretation, i.e., not > two, on which it can be paraphrased as It is not the 
case that two frogs jumped over the rock. 

Musolino & Lidz tested a group of 20 adult native speakers of English on 
their interpretation of sentences like (22) in a design similar to the one 
described in section 5.1 (i.e., one condition in which the isomorphic 
interpretation is true and the non-isomorphic condition is false and another 
condition is which this pattern is reversed). What Musolino & Lidz found is 
that adults displayed a significant preference for the isomorphic interpretation 
of sentences like (18), i.e., 100% acceptance rate in the isomorphic condition 
vs. only 27.5% in the non-isomorphic condition. Thus, the isomorphism 
effect typically seen in children can also be induced in adults, thereby 
providing additional evidence against a grammatical account of the 
phenomenon.  

7. OVERCOMING ISOMORPHISM 

In this section, I consider two related questions. The first one concerns the 
extent to which isomorphism represents a uniform phenomenon (see section 
7.1). In section 7.2, I then turn to the developmental question, namely how 
children eventually manage to overcome their isomorphic tendencies. 

7.1. Isomorphism: A Uniform Phenomenon? 

Throughout this discussion, I have been implicitly assuming that the 
Observation of Isomorphism represents a uniform phenomenon. While this 
assumption may be warranted at the descriptive level, it is unclear whether 
children’s non-adult behavior across the range of constructions investigated 
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in this chapter reflects the operation of a single causal factor. To the extent 
that this is the case, one would expect to find that as soon as children’s ability 
to access non-isomorphic interpretations becomes adult-like, its effects can 
be observed across the range of constructions discussed here. However, a 
closer consideration of the facts presented here suggests that this is not so. 
Recall that the 4-year-olds tested by Lidz & Musolino (2002) were able to 
access the non-isomorphic interpretation of sentences like Cookie Monster 
didn’t eat two slices of pizza only 33% of the time while adults accessed such 
interpretations 93% of the time. Lidz & Musolino also tested a group of 12 5-
year-olds and found that they could access the non-isomorphic interpretation 
of sentences like Cookie Monster didn’t eat two slices of pizza 79% of the 
time. Statistical analysis revealed that the 5-year-olds’ acceptance rate did not 
differ significantly from that of a control group of adults and therefore that  
by age 5, children were able to access non-isomorphic interpretations of 
sentences containing numerally quantified objects in an adult-like fashion. 
This however, stands in striking contrast to 5-year-olds’ ability to access the 
non-isomorphic interpretation of sentences like Every horse didn’t jump over 
the fence, i.e., 15% of the time in Musolino & Lidz’ replication of 
Musolino’s original result. Why then are 5-year-olds capable of accessing 
non-isomorphic interpretations in the case of sentences containing numerally 
quantified objects (i.e., Cookie Monster didn’t eat two slices of pizza) but not 
in the case of sentences containing universally quantified subjects (i.e., Every 
horse didn’t jump over the fence)?  

One possibility may be linked to the fact that, from a theoretical 
perspective, isomorphism — or rather non-isomorphism — should not be 
regarded as a uniform phenomenon. While sentences like Every horse didn’t 
jump over the fence and Cookie Monster didn’t eat two slices of pizza can 
both be interpreted on a non-isomorphic interpretation, the grammatical 
mechanisms involved in the derivation of the non-isomorphic interpretation 
are generally regarded to be different in each case. That is, while interpreting 
the subject NP within the scope of negation in the case of Every horse didn’t 
jump over the fence presumably involves reconstruction (i.e. interpreting the 
subject in its VP internal position and hence in the c-command domain of 
negation), interpreting the object as taking wide scope with respect to 
negation in Cookie Monster didn’t eat two slices of pizza involves some form 
of quantifier raising (see Reinhart, 1997 for a specific proposal). It is in turn 
conceivable that children’s sensitivity to these mechanisms develops on a 
different timetable; hence the observed asymmetry. Notice that this 
asymmetry could also be due to the different syntactic positions occupied by 
the quantified NPs (i.e., subject in the case of sentences like Every horse 
didn’t jump over the fence vs. object in the case of Cookie Monster didn’t eat 
two slices of pizza). 
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7.2. Overcoming Isomorphism: On the Way to Adulthood 

Armed with a better understanding of isomorphism, we are now in a position 
to discuss what I called the developmental question. To be sure, explaining 
how children eventually manage to overcome their isomorphic tendencies 
necessitates a proper understanding of why they differ from adults in the first 
place. In this regard, the evidence discussed in the previous section suggests 
that the transition between the child’s system and that of adults does not 
involve grammatical change per say. Rather, the difference between the two 
groups seems to lie in their respective sentence processing abilities. 
Moreover, prior considerations have led us to distinguish between sentences 
like Every horse didn’t jump over the fence and Cookie Monster didn’t eat 
two slices of pizza.  

In the first case, it seems that children and adults display opposite 
preferences. That is, while children display a preference for the ‘none’, i.e. 
isomorphic interpretation, adults show a preference for the ‘not all’, non-
isomorphic interpretation (see Musolino & Lidz, 2003 and Musolino & Lidz, 
in press for further evidence). The developmental question here amounts to 
explaining how children reverse their preferences in the course of 
development. One way to approach this question is to try to understand why 
adults have a preference for the non-isomorphic interpretation of sentences 
like Every horse didn’t jump over the fence. One account, developed by 
Musolino & Lidz (2003), relies on the entailment relations holding between 
the alternative interpretations of such sentences. To be more specific, the 
none interpretation entails the not all interpretation, but not vice-versa (i.e., if 
it is true that none of the horses jumped over the fence, it necessarily follows 
that not all of them did, but not vice-versa). As is well-known in the 
pragmatics literature, entailment relations between alternative interpretations 
typically give rise to a kind of conversational inference known as scalar 
implicatures (Horn, 1972, 1989 among many others). Scalar implicatures 
arise in examples like (23) where the speaker’s use of some typically 
indicates that s / he had reasons not to use a more informative term, i.e., all. 
The use of some in (23) therefore gives rise to the implicature in (24): 

(23) Some of my friends liked the movie. 
(24) Not all my friends liked the movie. 

What defines informational strength here is the presence of entailment 
relations. So in the examples above, all of my friends liked the movie entails 
that some of my friends liked the movie, but not vice-versa. Notice now that 
by virtue of the entailment relations holding between the none and the not all 
reading of sentences like Every horse didn’t jump over the fence, the same 
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reasoning can be applied and one can thus explain adults’ preference for the 
‘not all’ reading of sentences like Every horse didn’t jump over the fence in 
pragmatic terms (see Horn, 1989; Musolino & Lidz, 2003, for an account 
along these lines).  

An interesting virtue of this approach is that it readily accounts for the 
fact that children and adults display opposite preferences in the case of 
sentences like Every horse didn’t jump over the fence. Several recent 
experimental studies have now shown that preschoolers are by and large 
insensitive to scalar implicatures (Novek, 2001; Chierchia, et al., 2001; 
Musolino & Lidz, 2003; Papafragou & Musolino, 2003). To the extent that 
the preference seen in adults for the not all reading of sentences like Every 
horse didn’t jump over the fence is indeed due to scalar implicature, it should 
then come as no surprise that preschoolers, who have been independently 
shown to be insensitive to scalar implicature, display a preference for the 
opposite reading, i.e., the ‘none’ reading (for further discussion, see 
Musolino & Lidz, 2003). Seen in this light, children’s difficulty with 
sentences like Every horse didn’t jump over the fence loses its idiosyncratic 
character and can now been seen to follow from a much more general — and 
by now well documented — fact about 5-years-olds, namely their lack of 
sensitivity to the pragmatic consequences of entailment relations. Thus, in the 
case of sentences like Every horse didn’t jump over the fence, the 
developmental question boils down to an account of children’s developing 
pragmatic abilities (see Papafragou & Musolino, 2003 for further discussion).  

In the second case, i.e., sentences like Cookie Monster didn’t eat two 
slices of pizza, the isomorphic effect observed in children represents an 
exaggerated preference also observable in adults (see section 6.4). There are 
at least two ways in which this difference could be explained. On the 
assumption that there is a preference for one of the two readings of sentences 
like Cookie Monster didn’t eat two slices of pizza — and, consequently, that 
the least preferred reading is more difficult to access, judging the truth of 
such statements presumably involves the following two components: 

(i) The relative difficulty of obtaining each interpretation; 
(ii) The ability to override this difficulty in order to obtain a reading  

which is true. 

(i) can be viewed as the ‘processing difficulty’ associated with each 
interpretation and (ii) can be construed as a ‘principle of charity’, i.e., giving 
the puppet credit for speaking truthfully whenever this is possible. Given this 
state of affairs, there are now two ways in which the difference between 
children and adults can be accounted for. One possibility is that the 
difference hinges on (i). In other words, what is difficult for adults to process 
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is even more difficult for children to process — hence the ‘exaggerated’ 
preference. Another possibility is that children and adults differ with respect 
to ‘the principle of charity’, i.e., (ii). On this scenario, (i) is the same for 
children and adults but for some reason, children do not apply the principle of 
charity in an adult-like manner. The data reviewed here, however, do not 
allow us to tease these two possibilities apart. 

Indiana University 

8. NOTES 
1 For a more detailed description of the TVJT, see Crain & Thornton (1998). In all the 
experiments described in this chapter, children witnessed stories that were acted out in front of 
them using small toys and props. Adult controls were shown the same stories as the ones 
witnessed by children but instead of having the stories acted out in front of them, they were 
shown video recordings of these stories. Finally, all the differences between children and adults 
reported as significant are significant at the .05 level. 
2 In fact, the puppet’s statements in this condition used the future tense instead of the past 
tense, i.e. Some girls won’t ride on the merry-go-round instead of Some girls didn’t ride on the 
merry-go-round. This difference, however, does not affect the argument made here and is 
therefore irrelevant for the purposes of the present discussion.  
3 In fact, Lidz went to India and Musolino stayed in Philadelphia. 
4 I would like to thank Andrea Gualmini for pointing this out to me. 
5 Similar results were obtained when but was replaced by and, as in Every horse jumped over 
the log and every horse didn’t jump over the fence (see Musolino & Lidz, 2003 for more details). 
6 For an account of the effect of partitivity on children’s ability to access non-isomorphic 
interpretations, see Musolino & Gualmini (2003). Also see Krämer (2000) for further discussion 
of the isomorphism effect in the case of indefinites and for a criticism of Musolino’s 1998 
grammatical account. Finally, for additional evidence against Musolino’s (1998) grammatical 
account in the case of sentences like The detective didn’t find someone, see Gualmini (2003). 
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