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Beyond Fast Mapping: Young Children's Extensions of
Novel Words and Novel Facts

Douglas A. Behrend, Jason Scofield, and Erica E. Kleinknecht
University of Arkansas

L. Markson and P. Bloom (1997) concluded that there was evidence against a dedicated system for word
learning on the basis of their finding that children remembered a novel word and a novel fact equally
well. However, a word-learning system involves more than recognition memory; it must also provide a
means to guide the extension of words to additional exemplars, and words and facts may differ with
regard to extendibility. Two studies are reported in which 2-4-year-old children learned novel words and
novel facts for unfamiliar objects and then were asked to extend the words and facts to additional
exemplars of the training objects. In both studies, children extended the novel word to significantly more
category members than they extended the novel fact. The results show that by 2 years of age, children
honor the necessary extendibility of novel count nouns but are uncertain about the extendibility of
arbitrary facts.

Over the past 20 years, word learning has been characterized
frequently as a difficult or even an intractable inductive task.
Quine (1960) and others have argued that a word heard for the first
time by a child has a multitude of possible meanings. However,
children learn words quickly and have very large vocabularies by
the time they enter formal schooling (see, e.g., Carey, 1978).

In order to resolve this apparent paradox between the difficulty
of the word-learning task and children's relative ease in learning
words, researchers have argued frequently that children use
domain-specific word-learning mechanisms (e.g., Behrend, 1990;
Markman, 1989). These mechanisms operate by limiting or con-
straining the number and type of possible word-to-world mappings
that the child will consider when exposed to a novel word, thereby
reducing these possible mappings sufficiently to enable the child to
make a complete and accurate initial guess about the new word's
meaning. In this manner, constraints are seen as an integral com-
ponent of children's rather remarkable early word-learning skills
(see Woodward & Markman, 1998, for a recent comprehensive
review).

Despite much empirical support demonstrating children's use of
word-learning strategies, the constraints (Behrend, 1990; Mark-
man, 1989) or lexical principles (Golinkoff, Mervis, & Hirsh-
Pasek, 1994) approach to word learning has been criticized in
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recent years on both empirical and theoretical grounds. First, it has
been shown that children's use of word-learning strategies varies
across tasks (e.g., Tomasello & Akhtar, 1995) and across lan-
guages (e.g., Tardif, Shatz, & Naigles, 1997). In addition, it has
been shown that many of the constraints originally hypothesized to
guide word learning are not used regularly by children until after
the bulk of early word learning is accomplished (e.g., Merriman &
Bowman, 1989). In response to these criticisms, recent formula-
tions (reflecting, perhaps, the original intent; see Markman, 1989)
of this approach to word learning have clarified that these domain-
specific strategies are best viewed as default mechanisms from
which word learning can proceed. Therefore, one should not
expect to observe them across all situations or languages (e.g.,
Woodward & Markman, 1998).

The constraints approach to word learning has also been criti-
cized from two primary theoretical perspectives. First, contextual
theorists (e.g., Akhtar & Tomasello, 1998; Nelson, 1988) have
argued that it is unnecessary to attribute internal domain-specific
mechanisms to the child to resolve the word-learning paradox.
Rather, it is argued, the social and pragmatic support for word
learning provided by parents, other language users, and the com-
municative context is sufficient to resolve any inductive problem
that exists. Furthermore, research has shown that even very young
children are adept at detecting the types of subtle communicative
cues that may disambiguate the intended meaning of a novel word
used by a speaker (e.g., Akhtar, Carpenter, & Tomasello, 1996;
Baldwin, 1993).

Second, it has recently been argued that the biases evident in
children's word learning are a function of general learning and
information-processing mechanisms rather than a function of a set
of mechanisms specialized for the sole task of learning new words
(Markson & Bloom, 1997; Samuelson & Smith, 1998). For exam-
ple, Samuelson and Smith argued that children's preference to pay
attention to novel objects and events can explain young children's
performance during novel word-learning tasks just as well as either
domain-specific strategies or children's sensitivity to unique com-
municative cues.
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Regardless of perspective, virtually all word-learning scholars
agree that young children are impressive, efficient learners of
words—that is, children engage in fast mapping of novel word
meanings. First coined by Carey and Bartlett (1978), fast mapping
refers to a child's ability to make a relatively complete guess as to
the meaning of a novel word after minimal, or even a single,
exposure to the novel word (see also Heibeck & Markman, 1987).
For the current discussion it is important to note that fast mapping
has usually been construed as a characteristic of word learning that
sets it apart from other types of verbal and nonverbal learning.

A recent study by Markson and Bloom (1997) has challenged
this seminal construct of children's early lexical development.
Markson and Bloom reasoned that if fast mapping were a learning
mechanism specific to word learning, then children should learn
novel words (e.g., koba) for unfamiliar objects more readily than
they should learn novel facts (e.g., "My uncle gave me this") or
nonlinguistic (e.g., spatial) information about unfamiliar objects.
Three- and 4-year-old children were taught a novel word, a novel
fact, or a visually presented fact (a sticker was placed on one
object) and were asked to recall this information immediately or
after delays of up to 1 month. Markson and Bloom found that
children recalled all types of information equally well when there
was no delay. Though children's memory for the visually pre-
sented fact deteriorated quickly over time, both the novel word and
the novel fact were recalled at above-chance levels even after a
1-month delay. Children's equivalent performance at remembering
the novel word and novel fact led Markson and Bloom to interpret
these results as "evidence against a dedicated system for word
learning in children" (1997, p. 813).

It is our contention that a word-learning system must consist of
more than simply memorizing novel names for real-world refer-
ents. Markson and Bloom's (1997) results were limited specifi-
cally to recognition memory for words and facts, and we believe
that it is premature to make such a broad claim about the nature of
a word-learning system based solely on these results. Indeed,
inherent in the concept of a system is the notion of multiple,
interacting components that perform multiple functions (e.g., the
central nervous system, the immune system).1 In this manner, a
word-learning system must not only provide the child with a
means by which to remember word-to-world associations, but at
the very least it must also provide the child with a means by which
to use a word appropriately in the future. Current theories of word
learning acknowledge this necessity (see Bloom, 2000; many
chapters in MacWhinney, 1999). With the notable exception of
proper names, novel words for objects, actions, and attributes need
to be appropriately extended to additional examples of those
objects, actions, and attributes. This fundamental property of
words has been called extendibility, the taxonomic function, or the
principle of categorical scope (Golinkoff et al., 1994, Markman &
Hutchinson, 1984; Woodward & Markman, 1998). For simplic-
ity's sake, we use the term extendibility to refer to this property for
the remainder of the article. However, extendibility does not apply
uniformly to nonlabel information about entities. That is, novel
count nouns are necessarily extendible to additional exemplars in
a way that other types of novel verbal information (i.e., facts) are
not. In this article we focus on this distinction between the neces-
sary extendibility of object words and the variable extendibility of
other facts about objects.

There is substantial empirical evidence that early word learners
will extend a newly learned object name (Golinkoff et al., 1994;
Waxman & Gelman, 1986) or action name (Behrend, 1995;
Golinkoff, Hirsh-Pasek, Mervis, Frawley, & Parillo, 1995) to
additional exemplars immediately after learning the new word. It
has been implicitly assumed that extendibility, like fast mapping,
is specific to novel word learning. Markson and Bloom's (1997)
finding that children are equally adept at fast-mapping novel words
and novel facts thus makes it crucially important to determine if
children are also equally likely to extend these new pieces of
information to additional exemplars. If children extend novel
names and facts similarly, then the position that word learning is
a function of general attentional and memory procedures would
gain additional support. However, if children treat this information
differently once it has been learned, then there would be evidence
for an aspect of word learning that is unique when compared with
other types of learning.

In an effort to address this question, we (Kleinknecht, Behrend,
& Scofield, 1999) and Waxman and Booth (2000) recently ex-
panded Markson and Bloom's (1997) paradigm by adding exten-
sion trials following a brief exposure to the novel information.
Though there were some minor differences in procedures, both
studies replicated the finding that 3- and 4-year-olds remembered
a novel name and novel fact equally well. However, both studies
also reported preliminary evidence that preschoolers extended
novel words to more category exemplars than they extended novel
facts. More specifically, in our earlier study (Kleinknecht et al.,
1999), in which a free-choice task was used, we found that 3- and
4-year-olds were more likely to extend novel words than novel
facts to additional members of a target category. Using both
free-choice and forced-choice tasks, Waxman and Booth found
that 4-year-olds nearly always extended a novel word to additional
members of a target category and that they rarely extended the
words to nontarget category members. In contrast, 4-year-olds
extended facts at chance levels to target category members and to
nontarget category members. Waxman and Booth thus concluded
that the patterns of extensions found in their study demonstrated
one manner in which a presumed word-learning principle was
invoked differentially when children were learning words than
when they were learning facts.

However, there are several limitations of these previous studies
that demand further investigation. First, neither of these studies
tested children younger than 3 years of age (in fact, Waxman &
Booth, 2000, only tested 4-year-olds). In order to make a stronger
claim that an extendibility principle for word learning exists when
it would be of most use to the child (i.e., during early word
learning), researchers must test children younger than those tested
in these prior studies. Second, both studies tagged novel objects
with either a novel name or a novel fact, and never with both.
Objects are frequently tagged with both a name and a fact in a
single sentence frame (e.g., "My uncle gave me this koba"), and
children must be able to use the information conveyed in that
frame to guide their future extensions of the name and the fact.
Thus, an important test of children's systematic extensions of

1 We are not claiming here that a word-learning system is equivalent to,
or as biologically determined as, these other systems. We are simply using
them as analogies.
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novel words over novel facts would be to teach children both a
name and a fact about an object and to assess extension patterns
under this circumstance. Third, Waxman and Booth argued that
linguistic form class is the primary cue to the correct pattern of
extension for a novel word. However, they used an indefinite
article (indicating the form class of a count noun) in their word
condition (i.e., "This is a koba" and "Is this one a koba?") but not
in the fact condition (e.g., "My uncle gave me this" and "Is this one
that my uncle gave me?"). Thus, they may have inadvertently
provided a cue to differential extension of words versus facts.
Thus, in order to make stronger conclusions regarding the origins
and robustness of children's extensions of novel words and novel
facts, we needed to (a) test younger children, (b) compare exten-
sions when a novel word and a novel fact are simultaneously
presented in relation to a novel object, and (c) control for cues to
extension as indicated by lexical form class. These issues provided
the motivation for the current studies.

In Experiment 1 we addressed the first issue by teaching 2-4-
year-olds a novel name for one object and an arbitrary fact for a
second unfamiliar object. Following a brief assessment of chil-
dren's memory for the name and the fact, children were shown
new arrays of objects that included the original training object,
additional exemplars of that object, and distractors. From these
arrays, children were asked to select exemplars of the novel name
or of the novel fact. In order to address the second and third issues,
we developed a modified paradigm for Experiment 2. In this
paradigm, we eliminated the memory check, placed the novel word
and novel fact in a single sentence frame, and controlled cues to
form class to allow for the simultaneous presentation of both a
novel name and a novel fact about objects to 2-4-year-olds. We
predicted that participants in all age groups in both experiments
would be more likely to extend novel names than novel facts to
additional exemplars.

Experiment 1

Method

Participants

Forty children between 28 and 62 months of age took part in this study.
Children were recruited from preschools and day-care centers in the
southern and western United States. Ten children (the 2-year-olds) were
between 28 and 34 months of age, 15 children (the 3-year-olds) were
between 37 and 48 months of age, and 15 children (the 4-year-olds) were
between 51 and 59 months of age. Twenty-five girls and 17 boys were
involved in the experiment. The children were primarily of European
descent, although a substantial minority (18%) were of Asian descent, 1
child was Hispanic, and 1 child was African American. English was the
first language of all children.

Materials

Training array. Children were shown an array of 11 novel objects that
was used for the name and fact training and memory test components of the
experiment. This array was modeled after the array used by Markson and
Bloom (1997) and included a variety of unfamiliar household implements,
hardware, and other miscellaneous items. All objects were approximately
the same size and were easy for children to manipulate. Two of these
objects (an L-shaped metal bracket and a T-shaped plastic plumbing
fitting) were the target objects. One of these objects was designated the

koba, and one was designated "the thing that fell in the sink" in a
counterbalanced manner. The other 9 objects were not labeled by the
experimenter. Also included in this array were a ruler, a piece of string, and
some pennies, which were used during name and fact teaching (see the
Procedure section).

Test arrays. We constructed two test arrays of eight objects each. One
was used for testing extension of the novel name, and the other for testing
extension of the novel fact. Each test array comprised (a) the object from
the training array used to teach the novel word or fact; (b) three new
exemplars of the training object, differing from the original in size and
color; and (c) four unique distractor objects that were not used in the
training arrays.

Procedure

There were three phases to the procedure: name and fact training,
memory trials, and extension trials. Each is described in detail.

Name and fact training. Children were tested in a private room at their
preschool. Following the procedure used by Markson and Bloom (1997),
we introduced the novel name and the novel fact to the children during a
measuring game. All children were taught both the novel name and the
novel fact in counterbalanced order. The training array was presented to the
child, and the child was allowed to explore the array freely for 2 min.
Following this exploration period, the experimenter picked up one of the
training objects (the order was counterbalanced) and introduced it to the
child by saying, "See this? This [is a koba/fell in the sink yesterday]." The
experimenter then placed the object on the table and said, "Let's measure
[the koba/what fell in the sink]. We can use [this string/these pennies/this
ruler] to measure it." The experimenter and the child then measured the
object, and the training concluded with the experimenter saying, "Let's put
away [the koba/what fell in the sink yesterday]." The object was reposi-
tioned in the array, and the experimenter then began training the children
on the second object in the same manner.

Memory test. Immediately following the training phase, we assessed
children's memory for the novel name and novel fact. The experimenter
removed the measuring implements from the array and asked the child to
"Show me the koba" and "Show what fell in the sink yesterday" in
counterbalanced order. Children responded by pointing to or picking up an
object from the array, and these responses were recorded by the experi-
menter. Following both memory tests, the training array was removed from
the table, and the experimenter told the child that she had some more things
to show the child.

Extension trials. The order of the extension trials was counterbalanced.
For the first extension trial, the experimenter chose the appropriate exten-
sion array and placed the objects on the table between the child and herself.
The experimenter then asked the child, "Now when you look at these
things, can you show me [the koba/the thing that fell in the sink yester-
day]?" After children made their initial choice or choices, the experimenter
prompted the child by asking, "Is there another [koba/one that fell in the
sink] or not?" This prompt was used only once. Following the child's
response to that prompt, the experimenter removed the first extension array
from the table, replaced it with the second extension array, and proceeded
to test for the child's extensions of the second piece of information in the
same manner. Following completion of the second extension trial, children
were given a sticker and thanked by the experimenter.

Results

Memory Trial Performance

As in previous research, children of all ages remembered the
novel word (69%) and the novel fact (76%) at high rates that were
above chance and that were not significantly different from each
other. Twenty-six of the 40 (65%) participants passed both mem-
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ory trials, including 60% of the 2-year-olds, 67% of the 3-year-
olds, and 67% of the 4-year-olds. The age groups did not differ in
the proportion of children who passed both memory tests, ;^(2,
N = 40) = .95, p > .05. As in our earlier study (Kleinknecht et al.,
1999), data from the participants who passed both memory tests
were used for analysis of performance on the extension trials.

Extension Trial Performance

On the extension trials, children chose significantly more ex-
emplars on the name trials (M = 3.92, SD = 0.28) than on the fact
trials (M = 2.72, SD = 1.37). Table 1 shows that children in all
age groups extended the novel word more frequently than the
novel fact. Because of the lack of variability in 3- and 4-year-olds'
extensions of the novel words, we analyzed the data with nonpara-
metric tests of individual response patterns.

Examination of children's individual response patterns dis-
played more clearly the patterns of responding that contributed to
the difference in the number of exemplars chosen. As is shown in
Table 2, all but 2 of the participants who passed both memory trials
extended the novel word to all appropriate exemplars during the
word trials, and none restricted the word to a single exemplar. On
the fact trials, however, 11 children extended the fact to all four
exemplars, and 9 children restricted the fact to a single exemplar,
which in all cases was the original training exemplar. These
response patterns both differed from chance and differed from
each other (Wilcoxon signed-ranks test, p < .01).

Discussion

The results from Experiment 1 strongly supported the hypoth-
esis that children of all ages would extend novel words more
frequently and more consistently than they would extend novel
facts. The finding that 2-year-olds demonstrated this pattern to the
same degree as older preschoolers strengthens the claim that this
systematic extension of novel words is present during early word
learning and that it is not simply a function of the older preschool-
ers' extensive additional experience with learning words and facts.
If experience with words is necessary for this bias to develop, then
the necessary experience occurs before children are 2 years of age.

There are two methodological concerns with Experiment 1.
First, the use of the definite article the in the extension trials could
have implied to the children that there was only one koba or one
"thing that fell in the sink" in the extension arrays. Although the

Table 1
Mean Number and Standard Deviations of Objects Chosen on
Word and Fact Extension Trials in Experiment 1 as a
Function of Age

Table 2
Distribution of the Number of Objects Chosen by Children Who
Passed Both Memory Tests on Word Extension and Fact
Extension Trials in Experiment 1

Trial type

Word
M
SD

Fact
M
SD

2

3.67
0.52

2.50
1.22

Age

3

4.00
0.00

3.30
1.25

4

4.00
0.00

2.22
1.48

M

3.92
0.28

2.72
1.37

Trial type

Word
Fact

1

0
9

Number of objects

2

0
2

chosen

3

2
4

4

24
11

Note, p < .05 by Wilcoxon signed-ranks test.

role of lexical form class in children's interpretation of novel
words is well-known (e.g., Hall, Waxman, & Hurwitz, 1993;
Waxman & Markow, 1998), the data from Experiment 1 show that
children frequently chose more than one exemplar in the extension
arrays. Nonetheless, it is possible that the use of the definite article
suppressed the number of objects chosen in the experiment or
otherwise confused some children. Second, one third of the par-
ticipants did not pass both extension trials, and this had the
undesirable effect of reducing the number of children whose
extension choices could be meaningfully interpreted, as children
cannot extend a word or fact that they have not yet learned.

With these methodological issues in mind, we modified our
procedure so that the novel word and the novel fact were intro-
duced in a single sentence frame in which the deictic this (which
is uninformative regarding the presence of additional exemplars)
was used. In addition, we eliminated the memory trial from the
procedure in the following experiment by having the training
object remain in view of the participants during the extension
trials.

Experiment 2

Method

Participants

Seventy-seven children (42 boys and 35 girls) took part in this experi-
ment (M = 44 months of age, SD = 11.86). There were twenty-eight
2-year-olds (M = 31 months, SD = 2.70), twenty-five 3-year-olds (M = 41
months, SD = 3.53), and twenty-four 4-year-olds (M = 54 months,
SD = 2.96). Participants were recruited from preschools in the southern
and midwestern United States. Most were from middle- and upper-middle-
class families, and the majority (90%) were of European descent.

Materials

We created five sets of stimulus objects for this experiment. One array
was used for the familiarization trial, and the other four arrays were used
for the test trials. The familiarization array included 10 objects that were
selected to meet the following three criteria: (a) Objects were familiar to
the participants, (b) objects had names and/or properties that were familiar
to the participants, and (c) objects were suitable for sorting along at least
two different dimensions (e.g., color and shape). The familiarization array
included three toy balls (green, blue, and multicolored), each made of a
different substance, five green Styrofoam pieces (each a different shape
and size, including the green ball), and three writing utensils (a pink
marker, a green pen, and an ordinary pencil).
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Each of the four test arrays included nine novel objects. Five of the novel
objects (including a target object and four additional exemplars) in each
test array belonged to the same category and differed on the dimensions of
size and color. The four remaining distractor objects belonged to different
categories than the target object and differed from the target object and
each other in terms of their individual appearances. For example, one test
set included five plastic, T-shaped plumbing joints and four additional
distractor objects (e.g., a garlic press, a knife sharpener, a metal cylinder,
and a suction cup). A new set of distractors and exemplars was used for
each new trial set. The unfamiliar objects used in each trial set are listed in
Table 3. In order to ensure that the positioning of the linguistic information
did not influence participants' performance, we constructed sentences so
that on two trials for each subject, the word appeared earlier in the sentence
than the fact, whereas on the other two trials, the fact occurred earlier than
the word. In addition, object sets were randomly paired with each word-
fact combination. All objects used in this study were small enough to allow
for easy manipulation but not so small as to fit in a 2-year-old's mouth.

Procedure

Each participant was asked to complete five trials: the familiarization
trial and four experimental trials.

Familiarization trial. The purpose of this trial was to familiarize
participants with the procedure and to indicate to the participants that it
may be appropriate to choose either a single object or multiple objects in
response to a question. During the familiarization trial, the familiarization
array was presented to the participant. The experimenter labeled one of the
objects with both a category name and a property (e.g., "This is a ball that
is green."). The experimenter then placed the target object in the periphery
of the remaining elements of the array (the target object remained in plain
view of the child). Following the introduction to the target object, the
participant was asked three times to select other objects from the array that
matched the labeled object's category (e.g., "Are there any other balls here
or not?") or property (e.g., "Are there any other things that are green or
not?"). Children were given noncontingent approval for their choices and
a sticker following this trial.

Test trials. For each test trial, the experimenter presented the nine
objects of a test array to the participant. The experimenter indicated a target
object from the array and introduced it with both an unfamiliar fact and an
unfamiliar name (e.g., "My uncle gave me this koba"). The name and the
fact were naturally introduced to the participant three times during a 1-min
interaction similar to the one in Experiment 1. The target object was then
positioned at the periphery of the array, although the target object remained
in full view of the child. The participant was then asked the name extension
question (e.g., "Are there any other kobas here or not?") and the fact
extension question (e.g., "Are there any other things my uncle gave me
here or not?") in a counterbalanced order. Children typically responded by
pointing to or picking up their response choices. If any objects were moved
from the array during the first extension trial for a given stimulus set, the
experimenter returned them to the array before the second extension

Table 3
Novel Phrases, Including Novel Words and Novel Facts, and
Novel Objects Used in Experiment 2

Novel phrase Novel target object

My uncle gave me this koba.
My cat stepped on this agnew.
This jeter was found in the park.
This nixon fell in the sink.

Plastic T joints
Metal shelving brackets
Inverted plastic funnels
Allen wrenches

question was asked about that set. At the completion of each test trial,
participants were given a sticker, and the remaining test trials proceeded in
the same manner. The order of stimulus presentation was randomized
across trials, as was the pairing of the novel name and fact to test arrays.

Results

Each participant who completed the familiarization trial (N
= 68, age range = 27-70 months) also completed the four word
extension trials and the four fact extension trials. The following
analyses thus included twenty-two 2-year-olds, twenty-three
3-year-olds, and twenty-three 4-year-olds. The primary dependent
measures were the number of exemplars chosen during the novel
word extension trials and the number of exemplars chosen during
the novel fact extension trials. The mean number of extensions for
both the word and the fact trials was calculated by obtaining a sum
of the total number of exemplars chosen from the array during
each of the trials and dividing that total by 4. Because there were
four additional exemplars available for selection during each trial,
the mean number of possible extensions for both the word and the
fact ranged from 0 to 4 for each child. Again, few (M = 0.41)
distractors were chosen, and these data are not analyzed any
further.

A 3 (age group) X 2 (extension type: word vs. fact) analysis of
variance with extension type treated as a within-subjects factor
was conducted on the mean number of exemplars chosen. The
means relating to this analysis are shown in Table 4. This analysis
revealed a main effect of extension type, F(l, 65) = 94.30, p <
.001, but no effect for age group and no interaction between the
two factors. As predicted, children across all ages were more likely
to extend the new word to additional exemplars (M = 3.32,
SD = 0.96) than they were to extend the new fact to additional
exemplars (M = 1.69, SD = 1.34).2 These results are consistent
with those of previous studies in which children have demon-
strated a propensity to extend novel words more frequently than
novel facts (Kleinknecht et al., 1999; Waxman & Booth, 2000).

Analysis of children's individual response patterns corroborated
this initial analysis. First, we simply asked whether each child
made more word extensions (iV = 52) than fact extensions or more
fact extensions than word extensions (N = 3). The remaining 13
participants made an equal number of word and fact extensions.
This difference was highly significant by a sign test (p < .01).
Second, we compared the distributions of the precise number of
word extensions and fact extensions made by participants across
all four trials. As is clearly demonstrated in Table 5, the distribu-
tions for the word extensions and fact extensions differed signif-
icantly from each other (Wilcoxon signed-ranks test, p < .001).
Most important, children extended the novel word to all (and only)
appropriate exemplars on 71% of all trials and restricted the novel
word to just the training exemplar (i.e., chose no exemplars on the
extension trial) on just 7% of the trials. On the fact extensions
trials, children extended the fact to all exemplars on 32% of the
trials and restricted the word to just the training exemplar on 41%
of the trials.

Note. Target objects were randomly assigned to the novel phrases across
participants.

2 Paired sample t tests were conducted on each item. As participants
made significantly more word extensions than fact extensions for all four
items (all ps < .01), no further item analyses were conducted.
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Table 4
Mean Number and Standard Deviations of Objects Chosen on
Word and Fact Extension Trials in Experiment 2 as a
Function of Age

Trial type

Word
M
SD

Fact
M
SD

2

2.82
1.11

1.69
1.10

Age

3

3.48
0.95

1.67
1.16

4

3.64
0.60

1.73
1.71

M

3.32
0.96

1.69
1.34

General Discussion

The current findings replicated and extended our earlier findings
(Kleinknecht et al., 1999) and those of Markson and Bloom (1997)
and Waxman and Booth (2000). Using very similar procedures, we
replicated the finding that 3-4-year-old children learned a novel
word and a novel fact equally well and showed that the same was
true for 2-year-olds. However, the current findings demonstrate
that the paths of word learning and fact learning diverge after the
point at which a child has successfully remembered a novel word
or fact. The results of both experiments reported here showed that
young children extended a novel word to more category exemplars
than they extended a novel fact. These findings were robust across
the varying procedures, materials, novel facts, and novel words
used in the current studies.

There are three characteristics that distinguish the results of the
current studies from prior research showing similar results
(Kleinknecht et al., 1999; Waxman & Booth, 2000). First, the
current findings demonstrate differential extension of words and
facts in 2I/2-year-old children at rates that were not statistically
different from the rates of older children. Demonstrating this
capacity a year earlier than it has been demonstrated previously is
important because, regardless of theoretical bias, it informs our
theories of word learning as to when we can attribute to the child
the ability to differentially extend words and facts.

Second, we found differential extension of words and facts in
Experiment 2 in a task in which children were required to extend
a word and a fact that were taught about the same object in a single
sentence frame. By demonstrating that the same object can have
simultaneously different extensions, we were able to clarify that it
is the type of information that is guiding extensions and not some
other idiosyncratic characteristic of the objects or of the procedure
in Experiment 1. Furthermore, the procedure in Experiment 2 did
not include a memory trial, as it was clear that children were
equally able to remember the novel word and the novel fact. This
methodological change not only simplified the task for the young-
est children but also allowed us to more clearly differentiate the
process of initially remembering a novel word from the extension
of the novel word. As no recognition memory was required in this
task (the object stayed in sight throughout the trial), it appears that
the differential extensions of novel words and novel facts are not
simply dependent on the general recognition memory processes
demonstrated by Markson and Bloom (1997).

Third, the procedure in Experiment 2 also controlled for lin-
guistic form class by introducing both the novel word and the
novel fact with the term this. As the term this is ambiguous with
regard to the lexical form class of the term it precedes, the results
from Experiment 2 demonstrate that a cue to lexical form class
need not be present at the time of learning to guide extensions. We
are not arguing that form class is not a cue to future extensions; it
clearly is an extremely important one (see Bloom, 2000; Hall et al.,
1993; Waxman & Booth, 2000). Rather, it appears to be the case
that lexical form class is not the only cue that young children can
use to differentiate the appropriate extension of a novel word and
a novel fact.

Thus, there is now converging evidence that word learning and
fact learning differ with regard to the important property of ex-
tendibility. Furthermore, anecdotal evidence from the experimen-
tal sessions helps to reinforce the conclusion that young children
systematically extended the novel words but were more variable
and less systematic in their extensions of the novel facts. Many
children appealed to the experimenters for help or hints on the fact
extension trials, whereas many children frequently chose all four
exemplars on the word trials before the experimenters had an
opportunity to ask them to do so. These reports of the qualitative
behavior of the children during the experimental session serve to
reinforce the conclusion that children as young as 2Vi years of age
extend a novel word for a novel object systematically and differ-
ently from how they extend a novel fact about a novel object.

It is important at this point to note that Markson and Bloom
(1997) did not intend their initial study to address the issue of
extensions of words versus facts. In fact, Bloom and Markson
(2000) reported that they were not surprised by Waxman and
Booth's (2000) results (and, we would assume, they would not be
surprised by our results either). However, by concluding that their
original results were evidence against a system for word learning,
Markson and Bloom opened the door for researchers to search for
the limits or the boundary conditions of their landmark findings.
The current studies, as well as those of Waxman and Booth, are
examples of this type of research. Our theories and models of word
learning must not only account for initial mappings of meanings
but also for the manner in which children use these mappings when
confronted with additional novel items in their environment. On
this matter, it seems clear that word learning and fact learning are
not identical processes.

Despite these clear findings, the question still remains as to what
we should attribute children's differential performance when ex-
tending novel words and novel facts. Is this pattern of results
predictable from general cognitive processes, or are there pro-
cesses unique or "dedicated" to extending words as opposed to

Table 5
Percentage of Children Who Extended the Novel Word and
Novel Fact to Additional Exemplars in Experiment 2

Trial type

Word
Fact

0

7
41

Number

1

8
17

of exemplars

2

7
7

3

7
3

4

71
32

Note, p < .01 by Wilcoxon signed-ranks test.
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facts? In addition, we also need to ask what role context plays in
the development of this differential behavior.

Though the current results are not definitive with regard to this
matter (see Bloom & Markson, 2000), we interpret the results in
the following manner. We believe that there are shared compo-
nents and unique components in word and fact learning, as is the
case with many types of learning. Whereas the same set of general
attentional and cognitive processes may be used during the initial
learning of words and facts, there may be a divergence of pro-
cesses when children decide how to use these novel words. That is,
once a word is recognized as a novel count noun, children as young
as 2 years of age process the novel word as referring to a class of
entities and, hence, extend it freely to additional exemplars.

With facts, however, children may need to access and rely more
on their general world knowledge to determine if a fact is extend-
ible to additional exemplars. There is a large literature on the
inductive inference process in both adults (e.g., Holland, Holyoak,
Nisbett, & Thagard, 1985; Nisbett, Krantz, Jepson, & Kunda,
1983) and children (e.g., Gelman, Collman, & Maccoby, 1986;
Wilcox, Behrend, & Kendall, 1997) that demonstrates that adults
and children do not extend facts equivalently across category
members. However, in many (if not most) fact-learning contexts,
real-world knowledge must be brought to bear on children's in-
ductive extensions of nonlabel information about unfamiliar ob-
jects. Thus, at least as far as extension of novel information goes,
it certainly remains possible that children are using a unique or
dedicated set of processes for novel names when compared with
novel facts.

The origin of this important difference between the extensions
of words and facts remains in question. One possibility is that this
difference fits the model of a constraint or lexical principle that
emerges early in word learning as a default-processing strategy
(e.g., Golinkoff et al., 1994). A second possibility is that different,
though unique, sets of general-information-processing capacities
are brought to bear in early childhood when children begin to
differentially extend novel words and novel facts. For this account
to be convincing, however, a complete explanation along these
lines would have to demonstrate under what conditions such
processing sets are activated (see Smith, 1999, for what such an
explanation might look like). Third, it is possible that the patterns
of extensions demonstrated in the current article are a function of
the child's experience in the communicative context and general
social understanding (see Bloom, 2000). That is, children learn
through interaction with other language users that words are uni-
formly extendible and that facts are not uniformly extendible. For
example, it may be possible that children are exposed to more
examples when learning novel words or more exceptions when
learning novel facts, and this pattern of input contributes to chil-
dren's extension patterns. In recent work related to this possibility,
Diesendruck and Markson (2001) have shown that children's
performance in a mutual exclusivity task is affected by changes in
the social context. Continued research along these lines that in-
cludes children 2 years of age and younger will be crucial to
determining which of these explanations best fit the empirical
record.

Children are smart word learners who need minimal exposure to
a new word in order to both remember and appropriately extend
that word. A true word-learning system must provide the means to
accomplish both of these goals. What is at issue is how best to

describe the processes through which this smart learning occurs.
However it occurs, we concur with Waxman and Booth's (2000)
contention that there are some principles involved in the learning
of words that are not involved in the learning of facts. We would
add to this claim that these principles are available to children as
young as 2 years of age. Charting the origins and developmental
course of such principles should be a common goal of the field.

References

Akhtar, N., Carpenter, M, & Tomasello, M. (1996). The role of discourse
novelty in early word learning. Child Development, 67, 635-645.

Akhtar, N., & Tomasello, M. (1998). Intersubjectivity in early language
learning and use. In S. Braten (Ed.), Intersubjective communication and
emotion in early ontogeny (pp. 316-335). Cambridge, England: Cam-
bridge University Press.

Baldwin, D. A. (1993). Infants' ability to consult the speaker for clues to
word reference. Journal of Child Language, 20, 395-418.

Behrend, D. A. (1990). Constraints and development: A reply to Nelson
(1988). Cognitive Development, 5, 313-330.

Behrend, D. A. (1995). Processes involved in the initial mapping of verb
meanings. In M. Tomasello & W. Merriman (Eds.), Beyond names for
things: Children's acquisition of verbs (pp. 251-273). Hillsdale, NJ:
Erlbaum.

Bloom, P. (2000). How children learn the meanings of words. Cambridge,
MA: MIT Press.

Bloom, P., & Markson, L. (2000). Are there principles that apply only to
the acquisition of words? A reply to Waxman and Booth. Cognition, 78,
89-90.

Carey, S. (1978). The child as word learner. In M. Halle, J. Bresnan, & G.
Miller (Eds.), Linguistic theory and psychological reality (pp. 264-291).
Cambridge, MA: MIT Press.

Carey, S., & Bartlett, E. (1978). Acquiring a single new word. Papers and
Reports on Child Language Development, 15, 17-29.

Diesendruck, G., & Markson, L. (2001). . Children's avoidance of lexical
overlap: A pragmatic account. Developmental Psychology, 37, 630-
641.

Gelman, S. A., Collman, P., & Maccoby, E. E. (1986). Inferring properties
from categories versus inferring categories from properties. Child De-
velopment, 57, 396-404.

Golinkoff, R. M., Hirsh-Pasek, K., Mervis, C. B., Frawley, W. B., &
Parillo, M. (1995). Lexical principles can be extended to the acquisition
of verbs. In M. Tomasello & W. Merriman (Eds.), Beyond names for
things: Children's acquisition of verbs (pp. 185-221). Hillsdale, NJ:
Erlbaum.

Golinkoff, R. M., Mervis, C. B., & Hirsh-Pasek, K. (1994). Early object
labels: The case for lexical principles. Journal of Child Language, 21,
125-155.

Hall, D. G., Waxman, S. R., & Hurwitz, W. M. (1993). How two- and
four-year-old children interpret adjectives and count nouns. Child De-
velopment, 64, 1651-1664.

Heibeck, T. H., & Markman, E. M. (1987). Word learning in children: An
examination of fast mapping. Child Development, 58, 1021-1034.

Holland, J. H., Holyoak, K. J., Nisbett, R. E., & Thagard, P. R. (1985).
Induction. Cambridge, MA: MIT Press.

Kleinknecht, E. E., Behrend, D. A., & Scofield, J. M. (1999, March).
What's so special about word learning, anyway? Paper presented at the
biennial meetings of the Society for Research in Child Development,
Albuquerque, NM.

MacWhinney, B. (Ed.). (1999). The emergence of language. Mahwah, NJ:
Erlbaum.

Markman, E. M. (1989). Categorization and naming in children: Problems
of induction. Cambridge, MA: MIT Press.

Markman, E. M., & Hutchinson, J. E. (1984). Children's sensitivity to



EXTENSIONS OF WORDS AND FACTS 705

constraints on word meaning: Taxonomic vs. thematic relations. Cog-
nitive Psychology, 16, 1—27.

Markson, L., & Bloom, P. (1997). Evidence against a dedicated system for
word learning in children. Nature, 385, 813—815.

Merriman, W. E., & Bowman, L. L. (1989). The mutual exclusivity bias in
children's word learning. Monographs of the Society for Research in
Child Development, 54(3-4, Serial No. 220).

Nelson, K. (1988). Constraints on word learning? Cognitive Development,
3, 221-246.

Nisbett, R. E., Krantz, D. H., Jepson, C , & Kunda, Z. (1983). The use of
statistical heuristics in everyday inductive reasoning. Psychological Re-
view, 90, 339-363.

Quine, W. V. O. (1960). Word and object. Cambridge, MA: MIT Press.
Samuelson, L. K., & Smith, L. B. (1998). Memory and attention make

smart word learning: An alternative account of Akhtar, Carpenter, and
Tomasello. Child Development, 69, 94-104.

Smith, L. B. (1999). Children's noun learning. How general learning
processes make specialized learning mechanisms. In B. MacWhinney
(Ed.), The emergence of language (pp. 277-303). Mahwah, NJ: Erl-
baum.

Tardif, T., Shatz, M., & Naigles, L. (1997). Caregiver speech and chil-
dren's use of nouns versus verbs: A comparison of English, Italian, and
Mandarin. Journal of Child Language, 24, 535—565.

Tomasello, M., & Akhtar, N. (1995). Two-year-olds use pragmatic cues to

differentiate reference to objects and actions. Cognitive Development,
10, 201-224.

Waxman, S. R., & Booth, A. E. (2000). Principles that are invoked in the
acquisition of words, but not facts. Cognition, 77, B33-B43.

Waxman, S. R., & Gelman, R. (1986). Preschoolers' use of superordinate
relations in classification and language. Cognitive Development, 1, 139—
156,

Waxman, S. R., & Markow, D. B. (1998). Object properties and object
kind: 21-month-old infants' extension of novel adjectives. Child Devel-
opment, 69, 1313-1329.

Wilcox, S. A., Behrend, D. A., & Kendall, R. S. (1997, April). Children's
sensitivity to category structure: Domain specific knowledge and do-
main general strategies on property induction tasks. Paper presented at
the biennial meeting of the Society for Research in Child Development,
Washington, DC.

Woodward, A. L., & Markman, E. M. (1998). Early word learning. In W.
Damon (Series Ed.) and D. Kuhn & R. Siegler (Vol. Eds.), The hand-
book of child psychology: Vol. 2. Cognition, perception, and language
(pp. 371-420). New York: Wiley.

Received February 1, 2000
Revision received April 13, 2001

Accepted April 16, 2001


