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Abstract

Sentences that refer to categories – generic sentences (e.g., ‘‘Dogs are friendly’’) – are fre-
quent in speech addressed to young children and constitute an important means of knowledge
transmission. However, detecting generic meaning may be challenging for young children,
since it requires attention to a multitude of morphosyntactic, semantic, and pragmatic cues.
The first three experiments tested whether 3- and 4-year-olds use (a) the immediate linguistic
context, (b) their previous knowledge, and (c) the social context to determine whether an utter-
ance with ambiguous scope (e.g., ‘‘They are afraid of mice’’, spoken while pointing to 2 birds)
is generic. Four-year-olds were able to take advantage of all the cues provided, but 3-year-olds
were sensitive only to the first two. In Experiment 4, we tested the relative strength of linguis-
tic-context cues and previous-knowledge cues by putting them in conflict; in this task, 4-year-
olds, but not 3-year-olds, preferred to base their interpretations on the explicit noun phrase
cues from the linguistic context. These studies indicate that, from early on, children can use
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contextual and semantic information to construe sentences as generic, thus taking advantage
of the category knowledge conveyed in these sentences.
� 2007 Elsevier B.V. All rights reserved.
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1. Introduction

It is beyond doubt that, across a wide range of contexts, children’s knowledge
acquisition relies to a considerable extent on the information provided by others
through language (e.g., Harris, 2002; Jaswal, 2004; Koenig, Clément, & Harris,
2004). However, language is particularly influential when the information it
expresses is not easily derived through first-hand observation and experience (Harris,
2002). In this paper, we focus on a powerful linguistic means of conveying knowl-
edge: kind-referring generic sentences (or generics), which are sentences that express
generalizations about categories (e.g., ‘‘Dogs are friendly’’). Generics are likely to be
important to children’s conceptual development for several reasons. First, there are
no comparable non-linguistic means of unambiguously conveying that a property
applies to a category as a whole (Gelman, 2003; Gelman, 2004). Pointing to any
number of friendly dogs cannot substitute for the generic ‘‘Dogs are friendly’’, as
the category dogs also covers past, future, or hypothetical exemplars (Gelman,
2004). Furthermore, some generic meanings (e.g., that dogs are widespread) cannot
even be illustrated by displaying individual examples (Heyer, 1990): No individual
dog can be said to be widespread. Second, generics are particularly robust even in
comparison to other linguistic devices. For instance, unlike universally quantified
sentences (e.g., ‘‘All dogs are friendly’’), generics are resistant to counterexamples
(e.g., Prasada, 2000): ‘‘Dogs are friendly’’ remains true even after an encounter with
a mean dog, but ‘‘All dogs are friendly’’ does not. This feature makes generic sen-
tences ideally suited to express properties that are typical or important for a category
but that can nevertheless admit exceptions. Third, generics may scaffold children’s
own inductive inferences (Cimpian & Markman, 2005; Gelman, Star, & Flukes,
2002; see also Cimpian, Arce, Markman, & Dweck, 2007). Consider, for example,
the many possible inferences a child could make after seeing a single friendly dog:
Is it just this dog that is friendly, or is it dogs in general? Or maybe pets, or furry
things? Since the available evidence is logically compatible with an infinity of induc-
tions (Goodman, 1965; Skyrms, 1986), children may use the presence of generic vs.
non-generic sentences to decide whether (and how far) they should generalize.
Fourth, generic sentences are quite frequent in speech addressed to young children
(e.g., Gelman, Coley, Rosengren, Hartman, & Pappas, 1998; Gelman & Tardif,
1998). Last, it is likely that generic meaning can be expressed in all languages (Beh-
rens, 2005; Carlson & Pelletier, 1995; Gelman, 2004).

Despite their potential role in knowledge acquisition and transmission, generic
sentences cannot be identified by a simple rule. On the contrary, determining
whether a sentence is generic involves attending to a complex system of grammatical,
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semantic, and pragmatic cues. In this paper, we explore 3- and 4-year-old children’s
ability to use various sources of information to resolve this interpretive problem.
First, however, we take a closer look at what makes generic sentences so challenging.

1.1. The problem of generic language

Many meanings expressible in language can be conveyed solely through morpho-
syntactic means. For example, when referring to something that happened in the
past, English speakers can either add the suffix -ed to a verb or use a verb-specific
irregular past tense form. These formal cues are sufficient to express the meaning that
the action or event described is completed, although speakers can certainly specify
further what they mean with the use of gestures or additional words (e.g., ‘‘yester-
day’’ or ‘‘last week’’). In contrast, no combination of formal grammatical devices
(e.g., tense, number) can ensure that an utterance that is generic from the speaker’s
perspective will actually be interpreted as such. Whether a sentence is understood as
generic often depends as much on the extrasentential context and the listener’s world
knowledge as on the particular morphosyntactic devices used (Declerck, 1986; Decl-
erck, 1987; Declerck, 1991; Gelman, 2004; Gelman & Raman, 2003).

1.1.1. Morphosyntactic cues

There are very few restrictions on the types of noun phrases and verbs that can
appear in a kind-referring generic sentence. For example, generic noun phrases
can have any of the following forms (Carlson & Pelletier, 1995; Dahl, 1975; Decl-
erck, 1986; Declerck, 1991; Gelman, 2004; Geurts, 1985; Greenberg, 2003; Heyer,
1990; Papafragou, 1996):

(1) Mass nouns: Gas is expensive.
(2) Singular nouns with definite articles: The mouse is a rodent.
(3) Singular nouns with indefinite articles: A car can be very useful.
(4) Bare plural nouns: Tigers are massive.
(5) Singular pronouns: It [a cactus] grows in the desert.
(6) Plural pronouns: They [beavers] build dams.

Definite plural nouns (e.g., ‘‘the tigers’’), on the other hand, are not acceptable in
a kind-referring generic sentence (Declerck, 1991; Gelman & Raman, 2003). Hence, a
sentence such as

(7) The tigers are massive.

would be understood as referring to a specific set of tigers rather than the kind.
Despite their compatibility with generic meaning, the noun phrases in (1)–(6) can

also appear in non-generic sentences. Consider the following sentences:

(8) Gas trickled out of the engine.
(9) The mouse looked scared.
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(10) A car almost hit me.
(11) Tigers escaped from the zoo.
(12) It [a cactus] was very prickly.
(13) They [beavers] chewed through a tree trunk.

Sentences (1)–(6) and (8)–(13) have identical noun phrases, yet the latter are not
kind-referring. It is thus apparent that no combination of cues relevant to noun
phrases – number and article – can by itself guarantee that a sentence is understood
as referring to a kind.

Although their noun phrases are the same, sentences (1)–(6) and (8)–(13) do differ
systematically in verb tense. Generic sentences are often in the present tense, but
tense alone is also insufficient to guarantee generic meaning – consider

(14) The mouse is in its hole.

Sentence (14) is non-generic, and so are countless other sentences that are in the
present tense but refer to a limited set of objects. What’s more, some perfectly
acceptable generic sentences have verbs in the past or future tenses:

(15) The dog was domesticated many thousands of years ago.
(16) Dogs will always be our trusty companions.

Another verb-related cue that often correlates with generic meaning is aspect:
Most generic sentences have verbs in the simple aspect (e.g., [1]–[6]). Again, however,
there are many more non-generic than generic sentences in the simple aspect (e.g.,
[7]–[16]), and acceptable generic sentences in both progressive and perfect aspects
do exist:

(17) Gas is getting more and more expensive.
(18) Hurricanes have become extremely violent.

Bowdle and Ward (1995) provide another compelling example of how formal cues
can underdetermine interpretation of a sentence with respect to the generic/non-gen-
eric distinction. Under most circumstances, the presence of a demonstrative pronoun
such as ‘‘that’’ or ‘‘those’’ leads to a non-generic interpretation:

(19) Those iPhones need to be shipped right away.

However, in evaluative contexts, nouns accompanied by demonstrative pronouns
can sometimes refer to a kind, as in the following exchange (see Bowdle & Ward,
1995, for other examples):

(20) A: I just bought myself an iPhone.
(21) B: Oh, those iPhones are so cute!
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In sum, a learner trying to distinguish between generic and non-generic utterances
based on grammatical cues alone is faced with a very difficult task, as (a) there are
many combinations of such cues that can express generic meaning and (b) most, if
not all, of these combinations are actually open to both interpretations. What helps
resolve the ambiguity on any occasion is the linguistic and physical context of the
utterance, as well as the listener’s general knowledge. This being said, though, there
does seem to be quite a bit of variation in the extent to which these extrasentential
sources of information need to be invoked. The more prototypical ways of express-
ing generics – for example, with a bare plural and a present tense verb, as in (4) –
may be understood without much supporting context. At the other extreme, generic
sentences like (21) seem truly underdetermined by their grammatical form.

1.1.2. Context cues

Where there is ambiguity, generic meaning can often be inferred by considering
the linguistic context of an utterance, as in the examples below:

(22) Dogs make good pets. They are loyal and friendly.
(23) These dogs will make good pets for you. They are loyal and friendly.

‘‘They’’ is understood as referring to the category in (22) and some specific exem-
plars in (23), based on the content of the first sentence in each example. Experiment 1
in this paper will test children’s sensitivity to a simplified version of this linguistic
cue. Disambiguating cues are not always linguistic, though – sometimes the physical
context of an utterance can clarify its meaning (Gelman & Raman, 2003; Pappas &
Gelman, 1998):

(24) They are really good pets. [pointing to a single dog]
(25) They are really good pets. [pointing to two or more dogs]

In (24), the mismatch between the number of objects present and the plural pro-
noun signals generic meaning; children as young as 3 are sensitive to this pragmatic
cue (Gelman & Raman, 2003). In (25), however, the speaker’s meaning is more
ambiguous, and a non-generic interpretation (i.e., that only the dogs that the speaker
is pointing to are good pets) is plausible.

The non-linguistic context can also influence the interpretation of an utterance of
ambiguous scope by conveying information about the speaker’s knowledge. Con-
sider the following sentence, spoken while pointing to two dogs:

(26) They can’t see colors well.

If (26) was uttered by a veterinarian upon completing an examination (and assum-
ing that the addressee has no prior knowledge about dog vision), the sentence would
probably be understood as referring to the two dogs pointed to. Having just exam-
ined them, the veterinarian has first-hand knowledge of their health and is likely to
provide a diagnosis. In contrast, if the same sentence was spoken by a biology
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teacher pointing to a couple of dogs in a textbook, the preferred interpretation
would be generic. The teacher has no prior familiarity with these particular dogs
and – especially in the context of the classroom – is more likely to impart informa-
tion about categories rather than individuals. Children’s ability to capitalize on these
contextual cues was investigated in Experiment 3.

1.1.3. Knowledge cues

General knowledge of properties and categories can also be of use in determining
whether or not a sentence is kind-referring. First, properties vary in the degree to
which they are applicable to an entire category. Properties such as being wet or being

sick usually describe temporary states, so sentences like the following are likely to be
interpreted as referring to a specific individual:

(27) The cow is sick.

In contrast, biological or behavioral properties are often part of general overhy-
potheses (Goodman, 1965; Shipley, 1993; Shipley, 2000) and are easily generalizable
to an entire category:

(28) The cow is soft-hoofed.

Experiment 2 investigated whether children use the contrast between these
types of properties in interpreting an ambiguous sentence, and Experiment 4
tested whether this property-type information is weighted more heavily in chil-
dren’s disambiguation decisions than noun phrase information from the linguistic
context.

A similar analysis applies to kinds: Some categories are better entrenched (Good-
man, 1965) or familiar than others, and better entrenchment often facilitates generic
interpretation (example from Carlson, 1977, cited in Carlson & Pelletier, 1995):

(29) The Coke bottle has a narrow neck.
(30) The green bottle has a narrow neck.

Kind reference in (29) is possible (although the final interpretation will have to
depend on the context) partly because Coke bottle is a coherent, familiar category.
Sentence (30), however, does not allow a generic interpretation.

1.2. Previous evidence on children’s use of cues to generic meaning

Given the range of information that has to be integrated in interpreting generic
sentences, are children actually able to tell them apart from non-generics? If so, what
cues can children use to discriminate between generics and non-generics? Two studies
(Gelman et al., 2002; Hollander, Gelman, & Star, 2002) showed that preschool chil-
dren can use the presence of specific lexical items – namely, ‘‘all’’ and ‘‘some’’– to
avoid generic interpretation. Generics are distinct from universally quantified state-
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ments (e.g., ‘‘All birds fly’’), in that they allow exceptions. On the other hand, gener-
ics are stronger in their implications than indefinite statements (e.g., ‘‘Some birds can
fly’’). To test whether children make these distinctions, Gelman et al. (2002) provided
4-year-olds with a property of a target item in one of these three forms (i.e., generic,
universally quantified, or indefinite) and then asked children to choose which of a
series of test items (from the same category) also possessed that property. Children
selected the most test objects for the universally quantified properties (92%) and few-
est test objects for the indefinites (62%), with generics in the middle (75%). Thus, it
seems that by the age of 4, children have acquired an understanding of generics as
conveying a broad generalization about the members of a category that nevertheless
allows for exceptions. This conclusion is also supported by the Hollander et al.
(2002) study, which replicated the differences between generics, universally quantified
sentences, and indefinites with another task.

Gelman and Raman (2003) investigated children’s sensitivity to one morphosyn-
tactic (Study 1) and one pragmatic (Study 2) cue. In their first study, they presented
2- to 4-year-old children with two atypical examples of a category (e.g., two cats
without tails) and asked them a single question about the atypical dimension – either
one containing a bare plural noun (e.g., ‘‘Do cats have tails?’’) or one containing a
plural noun with a definite article (e.g., ‘‘Do the cats have tails?’’). The combination
of bare plural and present simple tense is a prototypical generic form and should lead
children to answer based on the kind as a whole (i.e., ‘‘Yes, they do have tails’’),
despite the conflicting context. In contrast, if children are sensitive to the presence
of a definite article next to the plural noun, they should answer the second question
based on the two atypical examples (i.e., ‘‘No, they don’t have tails’’). All children,
including the 2-year-olds, gave specific answers for the non-generic question and cat-
egory-wide answers for the generic question, thus showing sensitivity to this morpho-
logical cue.

In Study 2, Gelman and Raman (2003) focused on a pragmatic cue to generic
meaning – using a plural noun phrase in the presence of a single object. In previous
studies of mother–child conversations (Gelman et al., 1998; Pappas & Gelman,
1998), mothers often produced sentences using plural nouns (e.g., ‘‘Bats live in
caves’’) while pointing to single objects (e.g., one bat). In the presence of such dis-
crepancies, Gelman and Raman argued, listeners assume the utterances refer to
kinds (see also Gernsbacher, 1991). In contrast, a generic interpretation is less likely
in cases where there is a match between the noun phrase and the number of objects in
the context. To test this claim, Gelman and Raman presented children with a mis-
match situation: They saw an object that was atypical of its category (e.g., a square
balloon) and were then asked a question about it in the plural (e.g., ‘‘What shape are
they?’’). If children are sensitive to the pragmatic mismatch, they should interpret the
question generically and give a category-wide answer (e.g., ‘‘round’’). The crucial
comparison is with a situation where children are asked the same question (e.g.,
‘‘What shape are they?’’) but about two atypical objects. In this case, the match
between the noun phrase and the context should give rise to a non-generic interpre-
tation and a specific answer (e.g., ‘‘square’’). The results showed that the 3- and
4-year-olds (but not the 2-year-olds) were sensitive to the contrast information
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and gave category-wide answers for the mismatch questions (one object + plural)
and specific answers to the match questions (two objects + plural).

1.3. The present studies

The pioneering studies of Gelman and her colleagues have been essential in for-
mulating the problem of generic language and setting up the conceptual framework
for a systematic investigation of this topic. Nevertheless, many questions remain
about young children’s ability to interpret generic sentences. For example, we do
not know whether children can use information from adjacent sentences when judg-
ing whether an ambiguous sentence is generic (see [22] and [23]). Similarly, there have
been no demonstrations of children’s ability to bring their knowledge about the
world (see [27]–[30]) or about others’ mental states (see [26]) to bear on such judg-
ments. The present paper introduces a paradigm for testing children’s sensitivity
to different types of generic cues and uses it to investigate the three cues mentioned
above: the immediate linguistic context (Experiment 1), general semantic knowledge
(Experiment 2), and information about the social context and other people’s knowl-
edge (Experiment 3). In addition, Experiment 4 sought to determine the relative
importance of the linguistic context and children’s general knowledge by putting
these two cues in conflict.

Briefly, the paradigm used in these experiments relies on the ambiguity inherent in
producing a sentence with the plural pronoun ‘‘they’’ as a subject in the presence of
two or more exemplars of the same category, as in (26). Recall that a similar context
was also set up in the two objects + plural pronoun condition in Gelman and Raman
(2003) second study. There, however, the children were shown two atypical exem-
plars (e.g., two square balloons) and asked precisely about the dimension on which
the objects were atypical (e.g., ‘‘What shape are they?’’). Therefore, the context
strongly suggested a non-generic interpretation. In the more general situation where
a statement is made about two or more objects using ‘‘they’’, the scope of that state-
ment is often ambiguous between the entire category and just the exemplars present.
Going back to (26) (‘‘They can’t see colors well’’), without knowledge of dog biology
or information about the speaker and the context, it is difficult to decide whether it is
only those two dogs or dogs in general that have poor color vision. It is this ambi-
guity that we have capitalized on: In all of the studies reported here, the experimenter
showed children a pair of objects of the same kind (e.g., two cats) and provided them
both with an ambiguous sentence (e.g., ‘‘They like to play with toy cars’’) and with a
disambiguating cue, which varied across experiments. The objects were then
removed and children had to report what they learned to a stuffed animal that
had not been present when the objects were in view. For someone who has not seen
the objects, ‘‘they’’ has no referent, so children needed to select another noun phrase
(e.g., ‘‘cats’’, ‘‘those cats’’, ‘‘the cats’’) in order to communicate to the stuffed animal
what they had learned. Children in an age group were deemed able to use a certain
cue if those who received the generic-biasing cue produced generic noun phrases (by
saying, e.g., ‘‘Cats like to play with toy cars’’) more often than those who received
the non-generic-biasing cue.
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2. Experiment 1

This experiment tested whether children are able to determine the scope of an
ambiguous target sentence by referring back to a generic or non-generic noun phrase
in a preceding sentence. Specifically, for children in one condition, the target sen-
tence was preceded by ‘‘Let me tell you something about Xs’’, whereas in the other
condition the disambiguating sentence was ‘‘Let me tell you something about these
two Xs’’. If children can take advantage of the additional information in the context
sentence, they should produce more kind-referring generics in the preceding-generic
condition than in the preceding-non-generic condition. To find out how children
interpret the target sentences in the absence of these linguistic cues, we also included
a baseline condition, in which the context sentence was uninformative (‘‘Let me tell
you something’’).

2.1. Method

2.1.1. Participants

Seventy-two children from a university-affiliated preschool participated in this
study: 36 3-year-olds (M = 3 years 7 months, range = 3 years 1 month to 3 years
11 months) and 36 4-year-olds (M = 4 years 6 months, range = 4 years to 5 years
2 months). Six additional 3-year-old children were also tested but not included in
the final sample because they were not able to complete the task. Equal numbers
of boys and girls participated. Children came from predominantly middle-class
families.

2.1.2. Design

Equal numbers of children were randomly assigned to three conditions that dif-
fered in whether the context sentence contained no informative noun phrase (the
baseline condition), a generic noun phrase (e.g., ‘‘cats’’, ‘‘rabbits’’; the preceding-
generic condition), or a non-generic noun phrase (e.g., ‘‘these two cats’’, ‘‘these
two rabbits’’; the preceding-non-generic condition). The experiment consisted of 6
trials, and the order of the trials was counterbalanced across children.

2.1.3. Materials

We used six 15 cm · 21 cm realistic color pictures, each consisting of two animals
of the same kind. For each pair, the experimenter provided a context sentence fol-
lowed by a property (see Table 1 for the full list). Children subsequently reported
what they learned to a small stuffed animal (‘‘Mr. Elephant’’) approximately
15 cm in height.

These properties were purposely chosen to be ambiguous in scope (e.g., ‘‘They are
afraid of mice’’ on the bird trial). To validate our intuitions about property ambigu-
ity, we tested 24 undergraduates in a paper-and-pencil version of the baseline task.
For each pair of animals, the participants were asked to choose which of two disam-
biguating sentences, one generic (e.g., ‘‘Birds are afraid of mice’’) and one non-gen-
eric (e.g., ‘‘These birds are afraid of mice’’), ‘‘best paraphrased’’ the target property



Table 1
Items used in Experiment 1

Picture Property

2 Birds They are afraid of mice
2 Cats They like to play with toy cars
2 Dogs They are afraid of raccoons
2 Fish They like to hide behind rocks
2 Rabbits They like to sleep on their side
2 Snakes They like to eat their food without chewing
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(e.g., ‘‘They are afraid of mice’’). Adults did find the properties to be ambiguous,
choosing the generic alternative an average of 3.13 times out of the 6 possible; this
average did not differ from chance (3 generic choices), t(23) = .32, p = .750,
d = .06. Moreover, this chance-level performance was not simply an artifact of aver-
aging over properties that were disambiguated differently: For 4 of the 6 properties,
the percentage of adults who selected the generic alternatives varied between 41.7%
and 62.5% and was not different from chance, goodness-of-fit v2s(1, N = 24) 6 1.5,
ps > .220.

2.1.4. Procedure
Children were tested individually in a quiet room in their preschool. The experi-

menter first introduced the study to the children:
Before we start, let me tell you a little bit about this game. So I’m going to
show you some pictures, and we’re also going to play with Mr. Elephant.
Sometimes Mr. Elephant is going to be with us, on the table, and when he’s
on the table, he can see what we see and hear what we hear. But sometimes
he’s going to be down on the floor, and when he’s there he can’t see or hear
anything we’re talking about, okay? Ready to look at some pictures?
With the toy out of view, the experimenter then brought out the first pair of ani-
mals, pointed to them, and said, for instance, ‘‘Now let me tell you something [about
birds/about these two birds]. They are afraid of mice’’. The property varied across
trials and was repeated once on each trial to facilitate children’s memory. The same
type of context sentence used was on all 6 trials.

The experimenter then turned the picture over, put it to the side, and brought the
toy onto the table. He then asked the child, ‘‘Now can you tell Mr. Elephant what you
just learned?’’ Based on recent evidence (Matthews, Lieven, Theakston, & Tomasello,
2006), we expected that children would be sensitive to the fact that the stuffed animal
had not seen the picture and would therefore use nouns rather than the pronoun
‘‘they’’ to refer to the objects depicted. In the Matthews et al. (2006) experiment, both
3- and 4-year-olds used more nouns when the addressee could not see the intended
referent than when she could. However, if the children in our experiment did produce
an ambiguous sentence in response (e.g., by repeating ‘‘They are afraid of mice’’ or
omitting the noun phrase in the subject position), the experimenter asked a
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clarification question (e.g., ‘‘Who is afraid of mice?’’).1 Also, if the child forgot the
property, the experimenter repeated the entire trial. At the end of the trial, children
were thanked and praised for their response, and the toy was put away.

The entire session lasted approximately 10 min and was videotaped.

2.1.5. Coding

Given that children’s sentences were always in the simple present tense, we used
the type of noun phrase (NP) children produced to code their responses into three
categories – generic, non-generic, and ambiguous. Bare plural NPs (e.g., ‘‘birds’’)
were coded as generic. NPs that contained a definite article, a demonstrative pro-
noun, or a numeral – for example, ‘‘the birds’’, ‘‘those birds’’, ‘‘two birds’’, etc. –
were coded as non-generic. Singular definite noun phrases (e.g., ‘‘the bird’’) were also
included in the non-generic category: Although they could in principle refer to a cat-
egory, generic uses of this type of NP are extremely rare in speech to young children
(e.g., Gelman, 2004; Gelman et al., 1998). Responses were deemed ambiguous if they
consisted of (a) both generic and non-generic NPs, produced at different points in the
same trial; (b) bare singular NPs (e.g., ‘‘bird’’); or (c) NPs accompanied by the indef-
inite article (e.g., ‘‘a bird’’). The latter were coded as ambiguous because they could
refer either to one of the two animals in the picture (an indefinite interpretation) or
to the category (a generic interpretation). Ambiguous responses were rare, occurring
on only 3.5% of the trials.

Children’s responses were coded both online – i.e., by the experimenter running
the session – and from the videotapes, by a different experimenter. Videotapes were
available for 70 of the 72 children. The two coders agreed on 95.0% of the trials, and
discrepancies were resolved by discussion.

2.2. Results and discussion

2.2.1. Data analysis
For each child, we counted the number of generic responses made on the 6 trials.

Each generic response received a score of 1, each non-generic response received a
score of 0, and each ambiguous response was recorded as 0.5.

2.2.1.1. Non-parametric bootstrap statistics. The response measure was not normally
distributed (Shapiro-Wilk test, z = 2.18, p = .015), with many data points clustered
around the ends of the [0, 6] range. Also, the variance in the number of generic
responses was not homogeneous across the age · condition cells (Levene’s test, F[5,
66] = 10.71, p < .001). Since these basic assumptions of the ANOVA model were
violated, we used non-parametric resampling methods – specifically, bootstrapping –
to test our hypotheses (e.g., Chernick, 1999; Efron & Tibshirani, 1986, 1993; Fox, 1997;
1 The scope of children’s first on-task responses was rarely ambiguous in the preceding-generic and
preceding-non-generic conditions (10% and 0% of all trials, respectively). However, in the baseline
condition, where the context sentence (‘‘Let me tell you something’’) did not provide the animals’ name,
children’s first responses were ambiguous on 53% of trials.
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Lunneborg, 2000; Mooney & Duval, 1993). Unlike parametric tests, the bootstrap proce-
dure computes the sampling distribution of a statistic (t, F, etc.) empirically, by treating the
original n-participant experimental sample as if it were the population and (1) repeatedly
drawing with replacement ‘‘resamples’’ or replications of size n from it, (2) calculating the
relevant statistic for each such bootstrap resample, and (3) aggregating these values into a
bootstrap sampling distribution.

Adapting the method described in Fox (1997, pp. 508–509) and Lunneborg (2000,
pp. 486–492), we bootstrapped the Wald v2 test statistic, which uses the output from
a multiple regression – specifically, the coefficients and their variance–covariance
matrix – to test simple and composite linear hypotheses regarding the dependent var-
iable.2 The Wald v2 can thus be used as a substitute both for ANOVA-style F tests
and for t tests between individual cells of the design. For each hypothesis to be
tested, we generated a bootstrap sampling distribution for the relevant Wald v2 by
calculating it for each of 10,000 resamples (Chernick, 1999, p. 114); we then
determined the p value of the observed Wald v2 by consulting this custom sampling
distribution, tailored to the characteristics of our sample. We took a further step to
ensure that our bootstrap sampling distributions were as accurate as possible: Since
the default formula for generating the regression coefficients’ variance–covariance
matrix – necessary for the Wald statistic – assumes homogeneity of variance (e.g.,
Fox, 1997, p. 216; Wooldridge, 2003, pp. 790–793), we calculated this matrix by
bootstrapping instead. That is, we generated the coefficient variance–covariance
matrix for each of our 10,000 resamples by using 500 re-resamples3 rather than
relying on the homogeneity-assuming formula. This conservative ‘‘bootstrap within
bootstrap’’ or ‘‘nested bootstrap’’ method (Poi, 2004) was used in all subsequent
experiments as well, since their data were similar in nature.

2.2.1.2. Non-parametric effect sizes. Measures of effect size that rely on a standard-
ized mean difference (like Cohen’s d) are sensitive to violations of the parametric
assumptions (Hedges & Olkin, 1984; Kraemer & Andrews, 1982). We thus report
a non-parametric measure of effect size, Cliff’s d (Cliff, 1993; Cliff, 1996), which
has been shown to perform well under variance heterogeneity and non-normality
(del Rosal, San Luis, & Sánchez-Bruno, 2003; Kromrey, Hogarty, Ferron, Hines,
& Hess, 2005). Cliff’s d (henceforward d) represents the degree of overlap between
the scores in two samples (say, A and B) and ranges from –1 (if all the scores in
A are smaller than all the scores in B) to +1 (if all the scores in A are larger than
all the scores in B), with 0 signifying perfect overlap.4 Conveniently, Vargha and Del-
2 These analyses were performed using the bootstrap command (see Stata Press, 2005, pp. 146–165) in
Stata 9.2 (StataCorp, 2007).

3 Efron and Tibshirani (1986, p. 72) suggest that as few as 100 resamples are actually sufficient to
estimate the variability of a test statistic with high accuracy (see also Stata Press, 2005, p. 151). More
replications (>1000) are needed when estimating confidence intervals or p values, which are more
computationally involved.

4 d is easily obtained for any particular pair of samples (say, A with size n and B with size m), by comparing
all n scores in A with all m scores in B and calculating d ¼ ð#ðAi > BjÞ �#ðBj > AiÞÞ=ðn� mÞ, where i = 1
to n, j = 1 to m, and # stands for ‘‘the number of times’’.
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aney (2000, p. 106) have also calculated d equivalents of the suggested Cohen’s d

thresholds (Cohen, 1988) for small (d = .20), medium (d = .50), and large (d = .80)
effects: d = ±.11, d = ±.28, and d = ±.43, respectively. (These thresholds should
be used with caution, however, because the equivalence holds best for normally-dis-
tributed samples with homogeneous variance.)

2.2.1.3. No tests against chance. Our conclusions about children’s sensitivity to the
cues provided in this and subsequent studies will be based on comparisons of
generic responding between conditions. That is, we will test whether children pro-
vide more generic responses in the presence of a generic-biasing cue (e.g., ‘‘about
Xs’’) than in the absence of that cue or in the presence of a non-generic-biasing
cue of the same type (e.g., ‘‘about these two Xs’’). However, we will not perform
comparisons against chance because the level of generic responding expected by
chance cannot be determined. On the one hand, there are many more ways to
produce non-generic responses (e.g., ‘‘the birds’’, ‘‘those birds’’, ‘‘two birds’’)
than generic responses (e.g., only ‘‘birds’’) in our task. On the other, it may
be that children find it inherently easier to produce generic responses because
they are shorter than the non-generic responses. The different characteristics of
generic and non-generic responses thus make it impossible to determine what
chance level to test against.

2.2.2. Are children sensitive to the immediate linguistic context?5

As predicted, children produced overall more generic responses when the ambig-
uous sentence was preceded by ‘‘Let me tell you something about Xs’’ (M = 5.67 out
of 6) than when it was preceded by ‘‘Let me tell you something about these two Xs’’
(M = 2.10), Wald v2 = 47.85, df = 1,6 p < .001, d = .69. Moreover, the number of
generic responses in the baseline condition (M = 3.42) was in the middle (see
Fig. 1): lower than in the preceding-generic condition, Wald v2 = 18.73, df = 1,
p < .001, d = –.40, and higher than in the preceding-non-generic condition, Wald
v2 = 4.12, df = 1, p = .049, d = .28. Interestingly, the 4-year-olds were overall more
likely than the 3-year-olds to produce a generic NP (M = 4.29 vs. M = 3.17), Wald
v2 = 5.65, df = 1, p = .024, d = .25.

Moreover, the condition differences varied by age, as indicated by a significant
age · condition interaction (see Fig. 1), Wald v2 = 9.00, df = 2, p = .027: The 3-
year-olds gave significantly more generic responses in the preceding-generic condi-
tion (M = 5.83) than in both the baseline condition (M = 2.13), Wald v2 = 27.90,
df = 1, p = .006, d = .71, and the preceding-non-generic condition (M = 1.54), Wald
5 All the analyses in this and subsequent experiments were also performed with ANOVAs and t tests.
The results were quite similar, although the bootstrap tests tended to be more conservative than the
parametric tests.

6 The degrees of freedom for the Wald v2 indicate how many restrictions on the regression coefficients
are being tested simultaneously. Note that the degrees of freedom we report do not figure into our
calculation of the p values: Since we constructed a sampling distribution for each individual test by
bootstrapping, we did not need to use the asymptotic v2 with j-degrees-of-freedom distribution to find p.



Fig. 1. The mean number of generic responses produced as a function of age and condition in Experiment
1. Error bars represent ± 1 standard error of the mean (SEM). The SEMs were derived by bootstrapping
the mean of each individual cell.
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v2 = 58.35, df = 1, p = .004, d = .90; the latter two were not different from each
other, Wald v2 = .45, df = 1, p = .506, d = .08. The 4-year-olds also produced signif-
icantly more generic NPs in the preceding-generic condition (M = 5.50) than in the
preceding-non-generic condition (M = 2.67), Wald v2 = 9.82, df = 1, p = .011,
d = .50. In contrast to the younger children, though, 4-year-olds in the baseline con-
dition produced generic NPs quite frequently (M = 4.71); in fact, this condition was
not different from the preceding-generic condition, Wald v2 = 1.12, df = 1, p = .318,
d = �.10, but higher than the preceding-non-generic condition (at the a = .10 level),
Wald v2 = 4.24, df = 1, p = .058, d = .40.

In sum, it appears that 3- and 4-year-olds are able to integrate information across
sentences in order to interpret a property ambiguous in scope. That is, when a
speaker announces his intention to say something, e.g., ‘‘about birds’’, children
are more likely to interpret the subsequent sentence as referring to the entire category
bird than if the context sentence had been ‘‘about these two birds’’. However, chil-
dren’s behavior in the baseline condition affords a more nuanced interpretation of
this result. When given no informative noun phrase cues, 3-year-olds’ interpretation
of our properties was predominantly non-generic and quite similar to the interpreta-
tion they arrived at following ‘‘Let me tell you something about these two Xs’’. In
light of these data, claims about the power of the linguistic context for 3-year-olds
must be restricted to our generic-biasing cue, ‘‘Let me tell you something about
Xs’’. The non-generic-biasing cue did not alter 3-year-olds’ default interpretation
of the target sentences, and therefore no causal inferences can be made about it from
the present data. The situation was reversed for the 4-year-olds: These children’s
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default interpretation of our properties was mostly generic – they actually produced
significantly more generic NPs than the 3-year-olds in the baseline condition, Wald
v2 = 7.89, df = 1, p = .019, d = .53. (This in itself is an interesting finding that we will
consider in Section 6.) Thus, our claims about 4-year-olds’ sensitivity to linguistic
cues are limited to the non-generic-biasing cue, ‘‘Let me tell you something about
these two Xs’’, which was used to override children’s default (generic) interpretation.
On the whole, however, this experiment demonstrates successfully that preschool
children are able to use the linguistic context of an utterance in determining its scope.
3. Experiment 2

In this study, we tested whether children can use knowledge cues in deciding
whether a target sentence is generic or non-generic. To this end, we varied the type
of property we presented to the children but kept the linguistic context identical.
Two types of properties were used: (a) generalizable, which could plausibly be
applied to an entire category (e.g., ‘‘They can smell things that are far away’’ for
the bear stimulus), and (b) non-generalizable, with a much narrower scope (e.g.,
‘‘They are sick’’ for the bear stimulus; see, e.g., Gelman, 1988). If children disambig-
uate these two groups of target sentences differently, we would have evidence that
they can use their prior knowledge in determining whether a sentence is generic.

3.1. Method

3.1.1. Participants

Forty-eight children from a university-affiliated preschool participated in this
study: 24 3-year-olds (M = 3 years 8 months, range = 3 years 2 months to 3 years
11 months) and 24 4-year-olds (M = 4 years 9 months, range = 4 years 1 month
to 5 years 1 month). Equal numbers of boys and girls were tested. Children came
from predominantly middle-class families. Two additional children were also tested
but not included in the final sample because they were not able to complete the task
(one 4-year-old) or because of experimenter error (one 3-year-old). None of the chil-
dren had participated in Experiment 1.

3.1.2. Design and materials

Equal numbers of children were randomly assigned to two conditions that differed
in whether the properties were generalizable or non-generalizable (see Table 2 for the
full list). The context sentence (‘‘Let me tell you something’’) and the pictures used
were identical for the two conditions. As in previous experiments, the pictures were
approximately 15 cm · 21 cm in size and depicted two items of the same kind. The
categories used were different, though, and consisted of three (new) animal categories
and three plant categories (see Table 2). There were six trials, and their order was
counterbalanced across children.

To validate our choice of generalizable and non-generalizable properties, we
tested 24 undergraduates (the same group as in Experiment 1) on a paper-and-pencil



Table 2
Items used in Experiment 2

Picture Generalizable property Non-generalizable property

2 Bears They can smell things that are far away They are sick
2 Cows They have sticky tongues They are 6 years old
2 Elephants They can flap their ears to cool off They are tired
2 Flowers They have something called ‘‘stamen’’ inside They come from my grandmother’s

garden
2 Mushrooms They grow in dark places They come from a store near my

house
2 Trees They need something called ‘‘carbon’’ to grow They are 9 feet tall
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version of this task. As before, the adults had to choose between a generic (e.g.,
‘‘Cows have sticky tongues’’) and a non-generic (e.g., ‘‘These cows have sticky ton-
gues’’) rephrasing of an ambiguous property (e.g., ‘‘They have sticky tongues’’). Half
of the participants received the generalizable properties, and half received the
non-generalizable properties. Adults were able to use their general knowledge to dis-
ambiguate the two types of target sentences differently: For the non-generalizable
properties, none of the 12 adults chose the generic alternative on any of the trials.
In contrast, adults who were tested on generalizable properties selected the generic
options for an average of 4.58 of the 6 properties, more often than would be expected
by chance (3 generic choices), t(11) = 3.38, p = .006, d = .98.

3.1.3. Procedure

For children in the 4-year-old group, the procedure was almost identical to that of
the baseline condition in Experiment 1. The only difference consisted in adding a
naming question (‘‘What are these called?’’) at the beginning of each trial. This ques-
tion was added because the context sentence (‘‘Let me tell you something’’) did not
contain the name of the category, which is essential for the production of an unam-
biguous NP. If children did not know what the animals were called or answered
incorrectly, they were provided with the answer (e.g., ‘‘They’re called bears’’). As
in Experiment 1, the context sentence was followed by a target sentence (whose iden-
tity now varied by condition), and then children were asked to report to the stuffed
toy what they had learned.

An additional alteration was made to the 3-year-olds’ procedure. To lessen the
memory load, we changed the experimenter’s prompt to, e.g., ‘‘Can you tell Mr. Ele-
phant what you just learned? Who can smell things that are far away?’’ By incorpo-
rating the property in the prompt, we no longer required the 3-year-olds to
remember and produce the entire target sentence. Rather, they could simply provide
a noun phrase that the toy would be able to ‘‘understand’’ (i.e., anything other than
‘‘they’’ or ‘‘them’’).

Video recordings of the experimental sessions were available for all 48 children.
Responses were coded into three categories – generic, non-generic, and ambiguous
– as in Experiment 1. Ambiguous responses were rare, occurring on only 4.2% of
the trials. The inter-coder agreement was 94.4%, and discrepancies were resolved
through discussion.



Fig. 2. The mean number of generic responses produced as a function of age and condition in Experiment
2. Error bars represent ± 1 SEM. The SEMs were derived by bootstrapping the mean of each individual
cell. The dashed line indicates that the procedure was different for the two age groups.
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3.2. Results and discussion

Because the procedure was not identical for the two ages, we analyzed perfor-
mance separately within each group. As seen in Fig. 2, the 3-year-olds responded
with generic NPs significantly more often when the properties were generalizable
(M = 5.38 out of 6) than when they were non-generalizable (M = 2.79), Wald
v2 = 20.55, df = 1, p = .001, d = .72. The 4-year-olds showed a similar advantage
for generic responses in the generalizable property condition vs. the non-generaliz-
able property condition (M = 4.29 vs. M = 1.63), Wald v2 = 7.90, df = 1, p = .021,
d = .58. These results clearly demonstrate that 3- and 4-year-olds children are able
to draw on their general knowledge in interpreting a sentence whose scope is ambig-
uous: When they encountered widely applicable properties, children interpreted the
target sentences as generic more often than when the properties were more limited in
range.

In contrast to the Experiment 1 baseline (where informative linguistic cues were
also absent), the 4-year-olds in this experiment were not more likely than the 3-
year-olds to interpret our properties as generic – they actually produced somewhat
fewer generic NPs overall than the 3-year-olds (M = 2.96 vs. M = 4.08), though
the difference was not significant, Wald v2 = 2.76, df = 1, p = .110, d = .22.
Although this discrepancy could be a result of using different types of properties
in the two experiments, it is also important to keep in mind that the procedure
was not identical for the two age groups in Experiment 2: Unlike the 4-year-olds,
who had to formulate a whole sentence in response to the experimenter’s question,
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the 3-year-olds only needed to produce a noun phrase. Thus, it may have been par-
ticularly easy for them to just repeat the bare plural NP they produced in response to
the naming question (e.g., ‘‘bears’’), which would be coded as a generic answer. This
possible inflation of 3-year-olds’ generic responding makes comparisons with Exper-
iment 1 problematic. Regardless, the main point of this experiment stands: Within
each age group (and script), children altered their responses depending on the nature
of the properties provided, demonstrating sensitivity to this knowledge cue.
4. Experiment 3

In this experiment, we tested whether children can use information about the
speaker’s knowledge and the social context to disambiguate a target sentence. The
intuition here is that the same sentence – say, ‘‘They can’t see colors well’’, spoken
while pointing to a pair of dogs (see [26]) – may be interpreted differently depending
on (a) whether the speaker has first-hand knowledge of the referents and (b) whether
the script for the situation calls for a generic or non-generic sentence. For example, if
sentence (26) was uttered by a veterinarian who has just examined two dogs, the
intended meaning is likely non-generic, both because the vet has knowledge of these
particular animals and because an examination is usually followed by a diagnosis
(which is, by definition, non-generic). On the other hand, if the same sentence was
uttered by a teacher pointing to two dogs in a textbook, its meaning would probably
be generic, both because the teacher has no prior acquaintance with the depicted
dogs and because teachers usually provide general information about animal kinds.
Can preschoolers integrate these types of information into their interpretation of an
ambiguous sentence?

4.1. Method

4.1.1. Participants

Forty-eight children from a university-affiliated preschool participated in this
study: 24 3-year-olds (M = 3 years 8 months, range = 3 years 2 months to 3 years
11 months) and 24 4-year-olds (M = 4 years 8 months, range = 4 years to 5 years
5 months). Twenty-three of the children were boys. Children came from predomi-
nantly middle-class families. Four additional children were also tested but not
included in the final sample because they were not able to complete the task (two
3-year-olds, one 4-year-old) or because of experimenter error (one 4-year-old). None
of the children had participated in any of the other experiments.

4.1.2. Design and materials

Equal numbers of children were randomly assigned to either the doctor or the tea-
cher condition. In both conditions, the experimenter read a story about a boy called
Eric who goes on a class trip either to a veterinarian’s office (the doctor condition) or
to a library (the teacher condition). Both stories were printed on letter-size paper and
accompanied by colorful pictures, matched as much as possible for content.
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The first few pages of the doctor story introduced the main character and briefly
described his trip:

This is Eric. One day, Eric and the other children at his school went to visit a
Table
Items

Picture

2 Bird
2 Cats
2 Dog
2 Fish
2 Rab
2 Snak
veterinarian’s office. A veterinarian is a doctor who takes care of animals. Eric
saw many interesting things on his trip, and he wants to show you some of
them. Let’s take a look!
The teacher story had a similar beginning, except it described a different
destination:

This is Eric. One day, Eric and the other children at his school went to visit the

library. A library is a place where there are lots of books. Eric saw many inter-
esting things on his trip, and he wants to show you some of them. Let’s take a
look!
The following 6 pages consisted of (a) a woman in a white coat with a stethoscope
(the doctor) or a woman sitting down (the teacher), (b) two animals of the same kind
(e.g., two birds), and (c) the following text: ‘‘Eric saw them in the doctor’s office. The
doctor said to the nurse, [e.g.] ‘They have rocks in their tummy’’’ (the doctor condi-
tion) or ‘‘Eric saw them in a book. His teacher said to another child, [e.g.] ‘They have
rocks in their tummy’’’ (the teacher condition). The doctor or the teacher was present
on every page, but the animals and the properties varied (see Table 3 for full list).
The order of these 6 pages was counterbalanced across children. The pictures of ani-
mals were identical to the ones used in Experiment 1. The properties were chosen so
that they were actually true of the category but could also be plausibly interpreted as
diagnoses.

To see whether adults would be sensitive to this type of information, we tested 24
undergraduates (12 in each condition) on a paper-and-pencil version of the task. Par-
ticipants read the introduction and then, on each trial, had to choose which of two
sentences, one generic (e.g., ‘‘Birds have rocks in their tummy’’) and one non-generic
(e.g., ‘‘These birds have rocks in their tummy’’), best paraphrased the doctor’s or tea-
cher’s ambiguous sentence. The adults were not influenced by our manipulation,
choosing approximately the same number of generic alternatives in the doctor (M
= 4.67 out of 6) and teacher (M = 4.50) conditions, t(22) = .24, p = .810, d = .10.
Recall, however, that all the properties in this study were in fact true of their
categories, and adults may have known this: Overall, they chose the category-wide
3
used in Experiment 3

Property

s They have rocks in their tummy
They have hair in their ears

s They can’t see colors very well
They have a skin bag inside that’s filled with air

bits They can’t sweat
es They can’t hear well
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interpretation of the target sentences more often than expected by chance (M = 4.58
vs. 3), t(23) = 4.73, p < .001, d = .97. Children’s knowledge is probably sparser,
though, so they may still be swayed by the contextual information in our stories.

4.1.3. Procedure
Children were tested individually in a quiet room in their preschool. The experi-

menter introduced children to the stuffed toy and started reading the story. The
introductory pages were read without interacting with the child. On each of the
six subsequent trials, the experimenter showed children the relevant page, pointed
to the two animals on the page and asked ‘‘What are these called?’’, and then read
the text, repeating the property once. Next, the page was put away, and children
were asked, e.g., ‘‘Can you tell Mr. Elephant what the doctor/teacher just said?
Who has rocks in their tummy?’’ (This script was used with both age groups.)

Video recordings of the experimental sessions were available for all 48 children.
Responses were coded into three categories – generic, non-generic, and ambiguous –
as in Experiment 1. Ambiguous responses accounted for 10.4% of the trials. The
inter-coder agreement was 94.4%, and discrepancies were resolved through discussion.

4.2. Results and discussion

Overall, children who heard the teacher story tended to produce more generic
responses than children who heard the doctor story (M = 4.19 vs. M = 3.15 out of
6), although this difference was only significant at the a = .10 level, Wald
v2 = 3.13, df = 1, p = .099, d = .25. There was also a hint of a condition · age inter-
action, Wald v2 = 3.13, df = 1, p = .099, but no overall age difference (M3s = 3.92 vs.
M4s = 3.42), Wald v2 = .74, df = 1, p = .420, d = .16. Analyzing each age group’s
responses separately clarified this pattern of results: As seen in Fig. 3, the 4-year-
old group produced significantly more generic NPs in the teacher condition
(M = 4.46) than in the doctor condition (M = 2.38), Wald v2 = 6.63, df = 1,
p = .029, d = .58.7 On the other hand, the 3-year-olds responded identically in the
two conditions (both Ms = 3.92).

Thus, it appears that 4-year-old children can take advantage of subtle cues about
the speaker’s knowledge and the context of the interaction in determining whether an
7 We noticed an experimenter effect for the 4-year-olds in the doctor condition, in that only one of the 3
experimenters obtained a really low number of generic responses. Inspection of the tapes did not reveal
any consistent differences in the way the 3 experimenters ran the children. Nevertheless, the experimenter
who had obtained the highest number of generic responses re-ran the entire doctor condition with another
group of 4-year-olds (N = 12; mean age = 4 years 7 months) and in fact replicated the overall results from
the original doctor condition: On average, children produced only 2.71 generic NPs, not significantly
different from the original 2.38, Wald v2 = .15, df = 1, p = .710, d = .12. Moreover, there were more
generic responses in the original teacher condition (M = 4.46) than in the new doctor condition, although
the difference was only significant at a = .10, Wald v2 = 3.86, df = 1, p = .079, d = .42. The teacher vs.
doctor difference was also obtained when pooling the two doctor conditions, Wald v2 = 7.47, df = 1,
p = .021, d = .50. In sum, despite the initial experimenter effect, the low number of generic responses in the
doctor condition with 4-year-olds is not specific to a single experimenter.



Fig. 3. The mean number of generic responses produced as a function of age and condition in
Experiment 3. Error bars represent ± 1 SEM. The SEMs were derived by bootstrapping the mean of
each individual cell.
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utterance is generic or not. Sentences spoken by a veterinarian in the presence of two
animals were more often interpreted as referring to just those animals than sentences
spoken by a teacher who pointed to the same animals in book. Three-year-olds, on
the other hand, were not sensitive to these cues.

5. Experiment 4

The interpretation of a sentence as generic is seldom based on the presence of a
single cue. On the contrary, listeners routinely need to coordinate multiple sources
of information (grammatical, pragmatic, etc.) in order to arrive at an adequate inter-
pretation (e.g., Gelman, 2004). Having multiple cues can sometimes simplify the
interpretive problem, especially if all the cues point to the same construal. For exam-
ple, the sentence ‘‘These bears are sick’’ is less ambiguous than ‘‘They are sick’’
(Experiment 2), owing to the added information conveyed by the noun phrase. On
occasion, however, the available cues may point in different directions. For instance,
in interpreting a sentence like ‘‘This butterfly is very rare’’ (e.g., Declerck, 1991), a
listener would need to resolve the conflict between the demonstrative NP (‘‘this but-
terfly’’), which pulls toward a non-generic reading, and their knowledge of the prop-
erty (being rare), which is not applicable to a single individual. How do children
respond in situations where their world knowledge conflicts with the morphosyntac-
tic information available? Which type of information would they favor? In this
study, we pitted linguistic cues in the form of generic NPs in the preceding context
(see Experiment 1) against knowledge cues in the form of non-generalizable
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properties (see Experiment 2). Thus, in the conflict condition children heard, e.g.,
‘‘Let me tell you something about elephants. They are tired’’. To get a baseline of
children’s behavior, we also ran a no-conflict condition in which the generic NP
was omitted (e.g., ‘‘Let me tell you something. They are tired’’).

5.1. Method

5.1.1. Participants

Forty-eight children from a university-affiliated preschool participated in this
study: 24 3-year-olds (M = 3 years 5 months, range = 3 years 1 month to 3 years
11 months) and 24 4-year-olds (M = 4 years 8 months, range = 4 years 2 months
to 5 years 2 months). Equal numbers of boys and girls were tested. Children came
from predominantly middle-class families. Three additional 3-year-old children were
also tested but not included in the final sample because they were not able to com-
plete the task. None of the children had participated in any of the other experiments.

5.1.2. Design and materials

Equal numbers of children were randomly assigned to two conditions that differed
only in their context sentences: In the conflict condition, the context sentence (‘‘Let me
tell you something about Xs’’) contained a generic NP, which was absent in the context
sentence for the no-NP condition (‘‘Let me tell you something’’). Both conditions used
the non-generalizable properties and the pictures from Experiment 2 (see Table 2).
There were 6 trials, and their order was counterbalanced across children.

5.1.3. Procedure

On each trial, the experimenter asked children to label the animals and then pro-
vided the context and target sentences. The experimenter’s subsequent prompt con-
tained the additional memory-facilitating question – e.g., ‘‘Can you tell Mr.
Elephant what you just learned? Who is tired?’’

Video recordings of the experimental sessions were available for all 48 children.
Responses were coded into three categories – generic, non-generic, and ambiguous
– as in Experiment 1. Ambiguous responses occurred on only 5.9% of the trials.
The inter-coder agreement was 96.8%, and discrepancies were resolved through
discussion.

5.2. Results and discussion

Children in the conflict condition, where a generic NP was available in the con-
text, produced marginally more generic responses than children in the no-NP condi-
tion (M = 4.77 vs. M = 3.67 out of 6), Wald v2 = 4.54, df = 1, p = .051, d = .46. The
3- and 4-year-olds were equally likely to respond with a generic NP when collapsing
across conditions (M3s = 3.90 vs. M4s = 4.54), Wald v2 = 1.35, df = 1, p = .275,
d = .20. The age · condition interaction was also not significant, Wald v2 = 2.00,
df = 1, p = .187. However, analyzing the two age groups separately revealed that
the overall condition difference was driven mostly by the 4-year-olds (see Fig. 4),



Fig. 4. The mean number of generic responses produced as a function of age and condition in Experiment 4.
Error bars represent ± 1 SEM. The SEMs were derived by bootstrapping the mean of each individual cell.
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who responded generically on M = 5.46 trials in the conflict condition compared
with M = 3.63 trials in the no-NP condition, Wald v2 = 7.41, df = 1, p = .020,
d = .65. The 3-year-olds, on the other hand, were not influenced by the presence
of the conflicting generic NP (M = 4.08 for conflict vs. M = 3.71 for no-NP), Wald
v2 = .23, df = 1, p = .643, d = .25.

Recall that in Experiment 2, where generalizable and non-generalizable property
cues were presented alone (e.g., ‘‘They can smell things that are far away’’ vs. ‘‘They
are sick’’), both the 3- and the 4-year-olds tended to favor non-generic interpreta-
tions of the non-generalizable properties – at least relative to the generalizable ones.
In this experiment, we tested whether children would depart from this baseline (non-
generic) interpretation when provided with a generic-biasing NP in a preceding
sentence (‘‘Let me tell you about Xs’’). The 4-year-olds produced significantly more
generic responses when this linguistic cue was added than in its absence.8 Thus, they
8 It is worth noting the difference between 4-year-olds’ responses in the no-NP condition in this
experiment and their responses in the non-generalizable property condition in Experiment 2. These two
conditions were identical with one exception: whether the experimenter asked the additional question (e.g.,
‘‘Who is sick?’’). When they had to respond with a full sentence (Experiment 2), 4-year-olds produced
generic responses on 1.63 of the 6 trials. When only an NP was required (this experiment), 4-year-olds
produced significantly more generic NPs (M = 3.63), Wald v2 = 6.04, df = 1, p = .037, d = .49. This
increase is consistent with our speculations from Experiment 2: Simplifying the task so that children only
need to produce the relevant NP increased the a priori probability of making a generic response (maybe
because children were likely to repeat the bare plural they produced in response to the naming question)
without necessarily changing how children interpreted the target sentences.
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seemed to favor linguistic-context information over property information when the
two were at odds. The 3-year-olds’ behavior, on the other hand, was unchanged by
the addition of the NP cue. This result suggests that 3-year-olds consider their prior
knowledge a more reliable cue, though other interpretations are also possible (see
Section 6).

The fact that 4-year-olds made more generic responses in the presence of the gen-
eric NP cue also clears up an issue from Experiment 1: Since 4-year-olds in that
experiment produced as many generic responses when provided with a generic NP
in the context sentence as in the absence of any informative NP (see the preced-
ing-generic and baseline conditions in Fig. 1), it was unclear whether they are actu-
ally able to use a generic NP cue in interpreting an ambiguous sentence. This
experiment shows that they are – and that it may have been the relatively high num-
ber of generic responses in Experiment 1’s baseline that masked this ability.
6. General discussion

Generic sentences convey useful information about natural and social categories.
Yet, identifying which sentences are generic may be a challenge for young children,
since the decision cannot be based on a straightforward rule and instead requires
integration of multiple sources of information. To test for children’s sensitivity to
various such sources of information, we introduced a novel method that placed min-
imal demands on children’s verbal production: The experimenter provided sentences
with the pronoun ‘‘they’’ as a grammatical subject in the presence of two or more
exemplars of a category, which caused the scope of this pronoun to be ambiguous
between the particular exemplars and the entire category. Children’s task was to pro-
duce a noun phrase that disambiguated the experimenter’s ‘‘they’’ based on the
immediately preceding linguistic context (Experiments 1 and 4), their own knowledge
about properties (Experiments 2 and 4), and the social context of the utterances
(Experiment 3).

6.1. Summary and further discussion of findings

6.1.1. Experiment 1

In this experiment, which looked at cues from the immediate linguistic context, 3-
and 4-year-old children interpreted a target sentence as generic more often if a pre-
ceding sentence contained a generic noun phrase (‘‘about Xs’’) than if it contained a
non-generic noun phrase (‘‘about these two Xs’’). The baseline condition revealed,
however, that children’s interpretation of the target sentences in the absence of
any noun phrase cues was (a) for the 4-year-olds, similar to their interpretation fol-
lowing the generic NP cues and (b) for the 3-year-olds, similar to their interpretation
following the non-generic NP cues. Still, children modulated their interpretation
based on at least one of noun phrase cues, demonstrating that they are able to inte-
grate genericity-relevant information across adjacent sentences.
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An unexpected result was that the 4-year-olds were overall more likely to produce
generic responses than the 3-year-olds, but particularly so in the baseline condition,
where the informative NP cues were absent. It is doubtful that children’s diverging
interpretations were based on their prior knowledge of the properties (e.g., ‘‘They
are afraid of mice’’ + 2 birds), especially since even the adults were undecided about
most of them. Rather, children’s responses may have stemmed from slightly different
construals of the task context. For instance, the 4-year-olds may have been more
likely to interpret the overall task context – an adult-guided interaction directed at
encyclopedia-like animal pictures – as a cue that the experimenter’s statements are
generic. In general, adults produce a considerable number of generics when talking
about pictures of objects – more than in the context of, say, playing with toys (Gel-
man, Chesnick, & Waxman, 2005). However, the 4-year-olds, who have additional
experience with such contexts, may have been particularly sensitive to this situational
cue (and thus more likely to assume that the adult will provide generic, category-
wide facts). Consistent with this claim, 4-year-olds are also more likely than 3-
year-olds to incorrectly recall previously presented non-generic sentences as generic
(Gelman & Raman, in press).

6.1.2. Experiment 2

This experiment suggested children can use knowledge cues to disambiguate a tar-
get sentence: They interpreted sentences referring to generalizable properties (e.g.,
properties about insides or sensory abilities) as generic more often than sentences
referring to temporary or accidental states (e.g., being tired or sick).

But how do 3- and 4-year-olds figure out which properties are generalizable and
which are not? The learning problem here is exacerbated by the fact that the same
property may be generalizable with respect to some categories and non-generalizable
with respect to others. For example, as our reviewers noted, the non-generalizable
properties we used in Experiments 2 and 4 (e.g., being sick) may actually generalize
for some categories (e.g., ‘‘Patients are sick’’). More generally, it seems that different
types of properties are relevant to different types of categories (e.g., Murphy, 2004).
When reasoning about animal categories, for instance, certain kinds of predicates –
about internal organs, habitat, diet, or characteristic behaviors and abilities – are
more generalizable than others (e.g., age or height). For artifact kinds, on the other
hand, it is properties related to function that are most generalizable, while for mate-
rial kinds (e.g., glass, wood), it is physical properties such as texture, color, and
solubility.

For young children, a likely first step in the process of learning these mappings
is to accumulate many specific facts about specific categories (owls see in the dark,
cacti grow in the desert, etc.). With this knowledge at their disposal, children may
then be in a position to infer more general overhypotheses (Goodman, 1965; Ship-
ley, 1993; Shipley, 2000), which map broad classes of properties onto broad classes
of kinds. For example, if children know that owls and cats can see in the dark, that
moles are blind, etc., they might (implicitly) conclude that different kinds of ani-
mals have specific sensory strengths or weaknesses – an overhypothesis. Having
this overhypothesis would allow children to generalize novel instances of, say,
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‘‘sensory strengths or weaknesses’’ to the relevant categories based on little
evidence. Thus, if children were shown a picture of two bears and told, ‘‘They
can smell things that are far away’’ (as in Experiment 2), they might readily
conclude that bears in general can smell things that are far away. There is in fact
evidence that, by preschool age, children have already started to map types of
properties onto types of categories (e.g., Gelman & Markman, 1986; Kalish &
Gelman, 1992; Springer, 1992). Thus, it is possible that children used overhypoth-
esis-like knowledge to determine whether the ambiguous sentences in Experiment 2
were generic or non-generic.

6.1.3. Experiment 3

In this study, we investigated children’s sensitivity to subtle cues about the social
context of an utterance and the speaker’s knowledge. When the target sentences were
spoken by a teacher in the context of a library visit, 4-year-old children were more
likely to interpret them as generic than when they were spoken by a veterinarian
in her office. However, the 3-year-olds did not modulate their interpretation of the
target sentences based on the social context provided in our stories. We speculate
that the 3-year-olds may have been unable to use the contextual information due
to (a) their limited information-processing abilities, (b) their relative lack of knowl-
edge about the relevant social scripts, or (c) their poor understanding of the causal
connection between perceptual/informational access and knowledge.

In this task, children had to remember the information provided in the introduc-
tion (regarding the trips to the vet vs. the library) and integrate it with the property
provided on every trial to determine the referent of the ambiguous NP. This process-
ing load may have been too high for the 3-year-olds, who often perform more poorly
than older children in tasks that rely on working/short-term memory (e.g., Carlson,
Moses, & Breton, 2002; Case, Kurland, & Goldberg, 1982; Dempster, 1981) or exec-
utive function (e.g., Kirkham, Cruess, & Diamond, 2003; Zelazo, Frye, & Rapus,
1996).

Second, 3-year-olds’ understanding of the sequence of events involved in visits
to a doctor’s office or a library is probably weaker than 4-year-olds’. Research on
children’s memory for medical examinations (e.g., Ornstein, Baker-Ward, Gordon,
& Merritt, 1997; Ornstein et al., 1998) has suggested that children’s knowledge of
the visit-to-the-doctor script develops considerably over the preschool years,
becoming progressively more likely to influence memory and other cognitive pro-
cesses. In this instance, fewer 3-year-olds may have realized that the vet’s utter-
ance probably followed an examination – this point was not explicitly stated in
the story.

The other important factor that might be at play in this experiment is 3-year-olds’
fragile understanding of the relationship between informational access and knowl-
edge (e.g., Gopnik & Graf, 1988; Wimmer, Hogrefe, & Perner, 1988). In the Wimmer
et al. (1988) study, for example, 3-year-olds who saw another child look into a box
often denied that that child knew what was in the box. Thus, even if our 3-year-olds
did infer that the vet examined the animals, they may not have realized that the
examination led to knowledge about those specific animals.
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6.1.4. Experiment 4

This study was an attempt to discover what types of information children find
more reliable as cues to generic/non-generic meaning. More specifically, we asked
whether children would prefer to base their disambiguation decisions on their
world knowledge or on explicit NP cues from the linguistic context. Thus, we pro-
vided children both with property information (e.g., being sick), which suggested
a non-generic reading of the target sentence (Experiment 2), and with linguistic-
context information (‘‘Let me tell you about Xs’’), which suggested a generic
reading (Experiment 1). Four-year-olds provided more generic responses when
the non-generalizable properties were preceded by the generic NP cue than when
this cue was absent, suggesting that the NP cue was effective in overriding their
default interpretation. The 3-year-olds, however, did not produce more generic
responses in the presence of this NP cue relative to baseline (the no-NP
condition).

It is unlikely that 3-year-old children are simply unable to integrate genericity-
relevant information across sentences. In Experiment 1, for example, they success-
fully incorporated the exact same NP cue (‘‘about Xs’’) into their interpretation of
a target sentence. Rather, 3-year-olds’ performance is probably related to the cue
conflict we set up. In resolving this conflict, the 4-year-olds relied on the linguistic
cue, but the 3-year-olds did not (or could not). We propose two explanations for
this result.

It may be that 3-year-olds were not able to use the NP cue in this experiment
due to the increased information-processing demands of the task. As in Experi-
ment 1 (where 3-year-olds used the NP cue successfully), children had to register
the informative noun phrase, hold it in working memory until they heard the
target sentence, identify the referent of ‘‘they’’, and generate a response. In this
study, however, an extra processing step was required: resolving the conflict
between the generic NP cue and the non-generalizable property. This additional
demand may have pushed 3-year-olds’ working-memory capacity beyond its limit.
Another explanation for the developmental difference is that 3- and 4-year-old
children simply assigned different weights to the conflicting sources of information.
That is, 4-year-olds may have been more willing than 3-year-olds to rely on adult-
provided information – perhaps because they realized their own knowledge is fal-
lible. Age-related shifts in the relative weight of cues are fairly common across
language development (see, e.g., Strohner & Nelson, 1974, on shifts in children’s
use of semantic and syntactic information in sentence comprehension; cf. Bates
et al., 1984; Chapman & Kohn, 1978).

Note that, in this particular task, 3-year-olds’ responses may have been more
adult-like than those of the 4-year-olds: If adults heard, e.g., ‘‘Let me tell you some-
thing about elephants. They are tired’’, they might also ignore the generic noun
phrase, dismissing it as a mistake. However, 4-year-olds’ strategy of using the explicit
linguistic cues provided by adults (rather than their previous knowledge) is probably
more beneficial in the long run for children this young. Since their knowledge is often
likely to be either insufficient or inaccurate, relying on it consistently – as the 3-year-
olds seem to do – may lead to errors of interpretation.
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6.2. Relation to the pronoun comprehension literature

Since our task required children to identify the referents of a pronoun (‘‘they’’), it
may be useful to situate this work in the broader literature on pronoun comprehen-
sion. For instance, the developmental work on anaphoric pronouns (e.g., Eisele &
Lust, 1996; Lust, Loveland, & Kornet, 1980; Tyler, 1983) is relevant to Experiment
1, where ‘‘they’’ was actually an anaphor referring to a noun phrase from the context
sentence (e.g., ‘‘birds’’ vs. ‘‘these two birds’’). Children’s success in Experiment 1 is
consistent with past findings – for example, in Lust et al. (1980) study, 3-year-olds
were 70% correct and 4-year-olds 85% correct in interpreting anaphoric sentences
such as ‘‘Oscar bumped the wall when he found the penny’’. Moreover, as in Exper-
iment 1, children in Lust et al.’s study were able to use NP information from preced-
ing context sentences (e.g., ‘‘Now I am going to tell you a little story about Oscar’’) in
their interpretation of anaphoric pronouns.

In Experiments 2 and 3, the ambiguous ‘‘they’’ was not an anaphor, since there was
no antecedent NP. To determine its referent, children needed to bring in information
about the properties and about the social context, respectively. Thus, our work iden-
tifies two sources of information relevant to pronoun interpretation, adding to the
previous research in this area – see, for example, the studies on children’s use of
the gender of potential referents (Arnold, Brown-Schmidt, Trueswell, & Fagnano,
2004; Arnold, Novick, Brown-Schmidt, & Trueswell, 2001; Scholes, 1981; Tyler,
1983) and their order of mention (Arnold et al., 2004, 2001; Song & Fisher, 2005).

6.3. Experiment 1: An alternative explanation?

In Experiment 1, children produced more generic NPs when the ambiguous sen-
tence was preceded by ‘‘Let me tell you something about Xs’’ rather than ‘‘Let me
tell you something about these two Xs’’. Based on this result, we argued that children
are sensitive to NP cues from the immediate linguistic context. However, it is also
possible that children were performing this task at a superficial level, merely repeat-
ing the experimenter-provided noun phrase (e.g., ‘‘birds’’ or ‘‘these two birds’’) with-
out truly disambiguating the target sentence. Several lines of evidence argue against
this explanation.

First, children’s responses continued to show sensitivity to the cues we provided
even when repeating the experimenter’s words was no longer an option (that is, in
Experiments 2 and 3). Children’s ability to disambiguate sentences on the basis of
subtle cues that did not involve an explicit informative NP makes it less plausible
that they had to rely on rote repetition in Experiment 1. Moreover, children as young
as 3 are able to assign correct referents to anaphoric pronouns across a variety of
tasks that do not require production of the antecedent NP (e.g., true/false tasks, act-
ing-out tasks – see Eisele & Lust, 1996; Lust et al., 1980). In light of this evidence, it
is unlikely that children in our experiment needed to resort to repeating the experi-
menter’s words.

To further assess the repetition hypothesis, we also gathered additional informa-
tion about children’s behavior from the video recordings. In particular, we recorded
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(a) whether a child’s verbal response was accompanied by a pointing gesture to the
picture of two animals on at least 1 of the 6 trials and (b) what types of noun phrases
children produced (e.g., ‘‘those birds’’, ‘‘the two birds’’). With respect to the pointing
data, we found there were more children who pointed to the animals on at least one
trial in the preceding-non-generic condition (n = 8) than in the preceding-generic
condition (n = 1), Fisher’s exact test p = 0.010. This difference held up equally for
the 3- and 4-year-olds, Fisher’s exact test p = 1.00. The increased pointing in the pre-
ceding-non-generic condition suggests that children’s verbal responses were driven
by their understanding of the target sentences rather than by a repetition strategy:
Generic sentences report timeless facts that are not tied to any particular exemplars,
so pointing is not necessary to clarify their meaning. On the other hand, pointing is
often useful in identifying the referents of a non-generic utterance (e.g., ‘‘Those birds
are afraid of mice’’). Many children in the preceding-non-generic condition made use
of this communicative device, which suggests that they understood the ambiguous
sentences as referring specifically to the animals in the picture. Importantly, this dif-
ference could not have been caused by imitation of the experimenter’s points: Recall
that the experimenter pointed to the picture in both conditions when introducing the
property.

Table 4 presents the data on the specific types of non-generic NPs children pro-
duced in the preceding-non-generic and baseline conditions, where the bulk of these
responses occurred. We focused on the non-generic responses since children could
manifest their understanding of the ambiguous target sentence as a non-generic in
a variety of ways – that is, many NPs other than the experimenter-provided ‘‘these
two Xs’’ were also coded as non-generic. (In contrast, children could respond gener-
ically only by producing exactly the same NP as the experimenter – a bare plural.) To
assess whether children imitated the experimenter’s speech, we can look at the extent
to which the non-generic NPs children produced in the preceding-non-generic con-
dition match (a) the experimenter-provided ‘‘these two Xs’’ (evidence for imitation)
vs. (b) the non-generic NPs they produced in the baseline condition (evidence for
independent responding). As seen in Table 4, children in the preceding-non-generic
condition rarely repeated the experimenter’s NP, using the noun phrase ‘‘these two
Table 4
The types of non-generic noun phrases produced in the preceding-non-generic and baseline conditions in
Experiment 1 (in percentages)

Noun phrase Preceding-non-generic Baseline

Those Xs 26.4 31.6
The Xs 25.3 49.1
Those two Xs 25.3 —
Two Xs 7.7 —
These two Xs 7.7 —
These Xs 3.3 5.3
The two Xs 2.2 —
The X 2.2 8.8
This X — 5.3
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Xs’’ on only 7.7% of the trials for which they produced a non-generic response.
Moreover, 25.3% of the non-generic responses in this condition consisted of a novel
NP, ‘‘the Xs’’; note that children in the baseline condition also made frequent use of
this NP. Even when their responses included a demonstrative pronoun, children in
the preceding-non-generic condition used the distal form ‘‘those’’ much more often
than the proximal ‘‘these’’, the form the experimenter had used (51.7% vs. 11.0% of
non-generic NPs). ‘‘Those’’ (which was also common in the baseline condition) was
the more felicitous alternative in the context of our task, since the pictures were at
some distance to the side.9

Although children did not repeat the experimenter’s exact words very often, a
comparison of the two conditions in Table 4 does suggest that children’s responses
were to some extent influenced by what they heard. For example, children in the
baseline condition never produced NPs containing the numeral ‘‘two’’, whereas this
word occurred in 42.9% of the non-generic NPs in the other condition. (This may be
an instance of lexical priming – see, for example, Savage, Lieven, Theakston, & Tom-
asello, 2003.) On the whole, however, the distribution of children’s NPs – along with
their pointing behavior, their successful use of subtle cues when imitation was not an
option, and their previously documented facility with anaphoric pronouns – does not
support the mere-repetition hypothesis. We believe that children were actively mak-
ing sense of the ambiguous target sentences and telling the stuffed animal – (mostly)
in their own words – what they had understood.

6.4. Generics in speech to children

By reviewing the data on the frequency and variety of generic NPs in child-direc-
ted speech, we hope to show that the problem of generic language – that is, the lack
of a simple rule by which to identify generic meaning – does in fact confront young
children in everyday contexts, outside the laboratory.

We first address the issue of the overall frequency of generics: Several studies
(Gelman & Tardif, 1998; Gelman, Taylor, & Nguyen, 2004; Gelman et al., 1998; Gel-
man et al., 2005; Pappas & Gelman, 1998) have now documented the presence of
generics in parental speech. For example, Gelman et al. (1998) recorded the number
of generics parents produced while reading picture books with their 20- and 35-
month-old children. Generics accounted for 3.3% of the total number of utterances
and appeared equally often in speech to children of both ages. When factoring in the
mean number of utterances per session and the length of the session, this percentage
translates into about 30 generics per hour, ‘‘a substantial and potentially salient
amount of input to children’’ (Gelman, 2003, p. 171). Moreover, though book-read-
ing does tend to elicit more generics from the parents than other contexts (e.g., play
with toys; Gelman & Tardif, 1998; Gelman et al., 2005), this percentage does not
9 Note that children in Experiments 2–4 used considerably fewer demonstratives in their non-generic
answers, relying mainly on definite plural constructions (‘‘the Xs’’). Interestingly, the frequency of points
to the picture was also lower in these other experiments, suggesting an association between pointing
behavior and production of demonstrative NPs (see, for example, Krauss, 1998).
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appear to overestimate by too much the generic input parents provide under ordin-
ary circumstances: Gelman, Goetz, Sarnecka and Flukes (in press)10 analyzed exten-
sive CHILDES (MacWhinney & Snow, 1990) transcripts of 2- to 4-year-old children
and their parents and found that generic sentences made up just under 3% of parents’
utterances. There were, however, differences across the children’s ages, with parents
of 2-year-olds producing fewer generics (�1.8% of all utterances) than parents of 3-
and 4-year-olds (�3.6% and �3.3%, respectively).

Parents also use a wide range of morphosyntactic forms to express generics. Gel-
man et al.’s (1998) monograph included a complete list of the generics produced by
the mothers, so we were able to calculate the relative frequencies of different generic
constructions: Of the generic NPs in the subject position (which made up the bulk of
the generic NPs), 47.4% consisted of bare plurals (e.g., ‘‘zebras’’), 35.1% consisted of
the plural pronoun ‘‘they’’, and 15.8% consisted of indefinite singulars (e.g., ‘‘a
zebra’’); the remaining 1.7% comprised several other types of NPs (e.g., a mass noun
[‘‘ice’’], a singular pronoun [‘‘he’’]). Using their CHILDES sample, Gelman et al. (in
press) provided a slightly different estimate of parents’ use of generic forms. They
coded generic NPs into three main categories – plural NPs (including bare plural
nouns and plural pronouns), singular NPs (including indefinite singulars), and mass
NPs – and found that these categories accounted for 58%, 23%, and 18% of adults’
generic utterances, respectively, with no significant differences between parents of the
three age groups. Note that mass generic NPs (e.g., ‘‘peanut butter’’) were encoun-
tered much more frequently in the CHILDES sample, probably because food was
more likely a topic during these conversations than during the lab sessions.

In spite of the variability, taken together these studies demonstrate that adults
produce a substantial number of generics when talking to toddlers and preschoolers.
Of particular relevance to our studies is the fact that generic sentences having ‘‘they’’
as a subject are quite common in speech to children (Gelman et al., 1998), suggesting
that the ambiguity we exploited (i.e., whether or not ‘‘they’’ is generic) is one that
children are often faced with. Moreover, adults use a variety of generic NPs from
the beginning; since all of these NPs can also be non-generic, it is likely that even
very young children will need to invoke additional sources of information (e.g.,
semantic, contextual) to distinguish between generic and non-generic statements.
7. Concluding thoughts

Overall, these results illustrate the continuous interaction between the develop-
ment of children’s processing capacities and general knowledge, on the one hand,
and the development of their ability to interpret generics, on the other: The more
children know and the more efficiently they can process and integrate information,
the more likely they are to understand adults’ generic and non-generic utterances
appropriately. Once absorbed, these sentences add to children’s knowledge, which
10 We thank Susan Gelman for graciously providing us with this article.



50 A. Cimpian, E.M. Markman / Cognition 107 (2008) 19–53
in turn enhances their ability to disambiguate future generic and non-generic sen-
tences. This type of spiraling improvement is also observed in the more general
mechanisms that have been proposed to account for children’s sentence processing
(e.g., Fernald, 2005; Fernald, Perfors, & Marchman, 2006; Snedeker & Trueswell,
2004; Trueswell, Sekerina, Hill, & Logrip, 1999). Fernald et al. (2006), for example,
describe a ‘‘positive-feedback loop’’ involving toddlers’ vocabulary knowledge and
their efficiency in processing language. Increases in vocabulary size and in the speed
of recognizing familiar words lead to more efficient parsing of utterances, which, by
freeing up cognitive resources, facilitates the acquisition of new words (and thus fur-
ther increases in vocabulary). Similar processes also occur later on, as children’s on-
line language processing becomes progressively more reliant on their ability to incor-
porate various types of information (semantic, syntactic, distributional, pragmatic/
contextual, prosodic) into their interpretation (e.g., Snedeker & Trueswell, 2004).
From this point of view, generic sentences are a particularly interesting test case
for children’s emerging sentence comprehension skills because their meaning is sen-
sitive to so many extrasyntactic factors.

In conclusion, despite the complexities involved in understanding generic sentences,
children are reasonably successful at it from early on. In this series of studies, we doc-
umented that preschoolers attend to the immediate linguistic context, their previous
knowledge, and the social context of an ambiguous utterance in order to determine
whether it is generic. This ability to integrate multiple sources of information puts chil-
dren in a position to benefit from the knowledge expressed in adult speech.
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