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ABSTRACT

Three experiments investigated the processes by which
2-year-olds acquire the language to express category hierarcnies. The
first experiment studied how children use current linguistic
knowledge to constrain the potential meanings of new words. This
experiment compared interpretations of new words given to objects the
children could already name with their interpretations of new words
given to novel objects. In the second experiment, the children were
tauwght new words for familiar objects, with the objective of learning
why children use a new word for a known object to apply only to the
object explicitly named. The third experiment further explored the
results of the second, investigating whether children interpreted a
new word for a familiar object as a subordinate or contrasting basic
category in comparison with known words. The experiments demonstrated
that 2-year-o0ld children interpret a new word differently depending
on whether they already know a word for the object being named. In
addition, the results suggest that 2-year-olds interpret a new noun
applied to a familiar object as a subordinate category term, a
surprising result bscause older children have been found to have
difficulty with hierarchical relations. (MSE)
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WORD LEAPNING STRATEGIES
IN TWO-YEAR-OLD CHILDREN: EVIDENCE FOR CATEGORY HIERARCHIES
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Ten years ago Susan Carey (1978) descr|bed young chlldren as
word learning wlzards. Her clalm was based on research Indlcatling
that children rapldly accompllish the complex task »f learning thelr
first language with not much In the way of expllclt coaching. The
problem of accounting for chlidren’s ablllty to master language is
exacerbated by the existence of an Indefinite number of possible
meanings for any word that is deflined by ostenslon (Quine, 1960).
Thus, we assume that chiidren must make use of heurlstics or
strategles to sIimplify the task of flguring out what a new word
means. Here, we have examined In three exper Iments, how the use of
strategies might help chlldren acquire the language to express
category hierarchies.

In our first experiment, we Investigated the possiblllty that
children use thelr current linguistic knowledge to constrain the
potential meanings of new words. This ldea has been proposed by
Ciark (1983, 1987) iIn her Lexlcal Contrast Theory and by Markman In
her work on Mutual Exclusivity (Markman, 1987; Markman & Wachtel,
1988). one Implication of this idea Is that how children Interpret
a new word should depend in part on whether they already know a
word for what Is being named. This Is the hypothesls we tested In
Experiment 1 by comparing children’s Interpretations of new words
glven to objects they could already name (e.g., dogs) with thelr
Interpretations of new words glven to novel objects that were
created to be unllke any kind the chlidren might know.

The subjects In this and our other experiments were about two
years old (mean age = 2-2), and thus were In the early stages of
language acquisition. In ali three studles we used the same
procedure for teaching chlldren a new word and assessing thelr
Interpretation of It. The child was brought Into a room where
there were four toys. In a brief play sesslon, one of the toys was
named six times by the experimenter (e.g., "This Is a fep."). To
test how children Interpreted the new word, we asked the children
to perform a series of actlons (e.g., "Can you throw a fep In the
air?"). There were at least flve trlals In which children were
asked to do something with a [novel word]. On other filier trials,
chlidren were just handed a toy for performing the actions. We
inciuded these latter triais so that the testing perlod would not
seem to focus exciuslvely on the named toy. By looking at the toys
that children selected when asked to do things with, for example,

a "fep", we could get some Informatlion about how children had
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Experiment 1 was designed to determine if chlldren Interpret a
new word for an object differentiy, depending on whether they
already know a name for the object. Chiidren In the unfamiliiar
condition piayed with two kinds of unfamiliar stuffed animails. Two
cf the toys were shaped somewhat |lke whales, but they had iong
green talls, round ears, and large eyes. One of these was made
from paie green fake fur and one was made from yellow and bilack
piaid materlal. The other two toys had roughiy trlangular shapes.
These stuffed animals had white halr, red noses and feet, and
smiling faces. The experimenter named one of these toys six times
(e.g., "This is a fep."). These toys were novel; thus, our
expectation was that the chilldren wouid interpret the new word as a
name for the category that Inciuded the named object (category
being defined by overail shape and parts). A category
interpretation of the new word would jead children to pick between
the two objects from the named category across the test trials,
when chlidren were asked to perform actions with a “fep."

In a second condition, children played with toys that they
already knew the names of: two stuffed dogs and two stuffed birds.
One of the dogs and oie of the birds were made out of paie green
fake fur; the other two toys were made out of bright yeliow and
black plald materiai. |If chiidren assume that a new word cannot be
a synonym for a known word, how wiil they interpret a new word
glven to a dog or bird? One possiblitity Is that chiidren might
interpret the new word as referring to some property of the object.
Using a different paradigm with a different naming context, Markman
and Wachtel (1988) found some support for this ldea. We were able
to assess this possibiiity because the stimull in our exper iment
were designed to allow detection of a property Interpretation for
the new word, as well as a category interpretation. if "fep"
referred to some property of the named object, childran shouid pick
the named object and the object made from the same materlal across
the test trials. Our main hypothesis, however, was simply that we
would find a difference In how chlidren interpreted thr new word as
a function of famiilarity with the toys.

Table 1 shows the mean proportion of object selections ac a
function of famiiiarity of the toys. It Is clear from this tabie
that although chiidren in the unfamiiiar condition showed a
preference for picking the named object, they picked the other
objJect from the named category a significant proportion of the time
(.30). Tnis pattern heid both within and across subjects - that
Is, Individual chiidren tended to pick both the named object and
the other member of the category. This resuit was consistent with
an interpretation of the new word as referring to the category of
the named obJect. cChiidren in the famiiiar condition, however,
picked tine named object on aimost all the test triais (.84). There
was no evidence that they had Interpreted the new word as referring
to a property of the named object. The differences between the
familiar and unfamiiiar conditions In the proporticas of named
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object choices and the proportions of cholces of the other object
from the named category were $ignificant (p < .05). These resuits
support the notion that the way a child Interprets a new word
depends in part on whether the child already knows a label for the
named object. This effect of famillarity was replicated in a
second experiment using different stimull (Taylor & Gelman, 1988).

The resuits of Experiment 1 Indicate that when children learn a
new name for an object that already has a known name (e.g., a "fep"
for a dog), the new word Is used to refer only to the specific
object that was named. This result provides evidence that young
chiidren set up a contrast between the old and new vord, but does
not provide any information about how chlidren Interpreted the new
word. Children’'s tendency in the familiar condition to use the new
word to refer only to the object that was expliclitly named couild be
explained In at least four different ways:

(1) Children Interpreted the new word as a proper name for the
object. Past research wouid argue against this possibliity because
*he form class (e.g., a fep) was Inconsistent with a proper name

iterpretation. Even by two years of age, children know that words
for categories, but not words for individuals, take an article
(Gelman & Taylior, 1984; Katz, Baker, & Macnamara, 1974).

(2) Chiidren narrowed the extension of the famlilar category and
Interpreted the new word as a name for a new contrasting category
(e.g., an object that the child Initially thought was a dog Is now
thought to be a ‘ep; furthermore, dogs and feps are nonover lapping
categories). This Interpretation Is consistent with how Clark
(1983) has proposed chlildren eventually narrow down their
overextensions (e.g., how chlidren iearn to call what they once
calied "horse" by the name of "zebra").

(3) Children Interpreted the new word as referring to a
subordinate level category (e.g., a kind of dog). The results of
research demonstrating children’s difficulty with classification
hierarchies (for a review, see Markman & Callanan, 1984) would
argue against this possibility.

(4) Chiidren were confused when they heard the new name (a “"fep"
to refer to a dog) and adopted the conservative strategy of using
the new word only in a way they were certaln was correct (l.e., to
refeir to the object that had been explicitly named).

This list Is not exhaustive. There Is at least one other
possibliity, nameiy, that chiidren Interpreted the new word as
referring to a category that overlapped with the known category.
For exampie, It could be that some but not all feps are dogs and
some but not all dogs are feps. The possibility of an overlap
interpretation could not be assessed with our present word learning
paradigm; however, we were able to assess the four possibilities
listed above with Experiments 2 and 3. Experiment 2 provided a way
to distinguish among possibliiities (1), (2-3), and (4). Experiment
3 provided a way to distinguish possiblliities (2) and (3)

.
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In Experiment 2, half the children were taught a new word for
a ball and half were taught a new word for a toy dog. By two years
of age or younger, chlldren appreclate that some kinds of objects
(e.g., dogs) typlcally get their own speclal names and some kInds
of nobjects (e.g., balls) do not (Geiman & Taylor, 1984; Katz,
Baker, & Macnamara, 1974). Young chlldren do not Interpret a word
glven to a toy Ilke a ball as a rame for that particular object,
aven when the experimenter uses a proper noun constructlon ("thils
is Wug"). Thus, If chlldren In this experiment use a proper name
Interpretation of the new word (explanation # 1), thaey should adopt
this Interpretation only when it is semantically appropriate, that
Is, only when learning a new name for a dog. When an object such
as a ball Is named, a proper name Interpretation should be blocked.

If plcking the named toy reflects a subordinate category
Interpretation (explanation # 3), children’s use of the new word
should be affected by the degree of simllarity among the category
exemplars. When two exemplars are simllar enough to share
subordinate category membership (e.g., two wire-halred terriers
that differ only In their sweaters and ribbons), a new word glven
to one exemplar shouid be conslidered appropriate for the other as
well. When the exempiars are quite different (e.g., a wire-halred
terrier and a basset hound), chlidren should use the new word to
refer to the named object only. By varying the simliarity of the
exemplars of each category, It was possible to test:this
prediction. A maln effect for simllarity of category exemplars
would also be expected If children Interpreted the new word as
referring to a category that contrasted with the known category at
the same l|evel (explanation # 2).

If children picked the named toy because they were confused
about the meaning of the new word (explanation #4), nelther type of
toy (dog or ball) nor the simllarity of category members (simljar
or different) should affect thelr performancs. In all four
conditlons, chiidren would be expected to use the new word to refer
only to the object that had been named by the experimenter.

32 two-year-old chlldren were randomly assigned to a
dissimilar exemplars condition or a simllar exemhplars condition and
learned a new word for a dog or a ball. |In the dissiml]ar
exemplars condlitlon, the toys were a wire~halred terrler, a basset
hound, a beach ball and a soccer bali. In the simllar exemplars
condition, the toys were two terrlers distingulished by thelr
sweaters and two beach balls that were colored differently. Each
chlld learned a new name for one of the toys and was tested for his
or her Interpretation of the new name as In Experiment 1. The
results of this experiment were consistent with both the
subordinate category and contrasting basic category Interpretations
(2 & 3) for the new word. There was a significant malin effect for
the similarity of category exempiars, P < .01. When the exemplars
were simllar, chlldren tended to choose both the named object and
the object from the same category when asked to do things with a
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[(novel word]. Wwhen the exempiars wero dissimllar, children tended
to choose only the named object (see Table 2).

According to the results of Experiment 2, children interpret a
new word glven to a dog as a subordinate category like terrier or
as a contrasting basic category Ilke wolf. To distingulsh these
two posslibllltles, we tested elght additional two-year-old
children, using the toys that had been used In the Dissimllar
Exemplars condltlon of Experiment 2. The purpose of Experiment 3
was to determine whether chilldren who learned a new word for a
famlllar object would stll]l consider the object to be an
appropr late referent of the old word. The naming portlon of this
experIment was Identical to that of Experiment 2. However, In the
testing portlon chlidren were tested on the conventional label for
the named object (“"dog" or "ball") rather than on the novel word
they had just learned. Then, at the end of the sessich, the
exper Imenter asked the child to point to a (novel wordl. |If
children Interpreted the new name as a subordinate category label,
then the old name (e.g., "dog") stlll applles to the named object.
However, If the new name was Interpreted as referring to a
previously unknown contrasting category, the old name should no
longer be consldered correct.

All elght chlidren In this experiment selected both members of
the named category when asked to perform the serles of actlions with
a dog or ball, as shown In Table 2. Thus, learning a new word did
not Induce a restructuring In chl'dren’s understanding of the
already known category label. When asked to point to a [novel
word] at the end of the sesslion, flve chlldren correctly picked the
named toy (two chlldren who had been taught a new name for a ball
and three who had been taught a new name for a dog). The other
three chlldren gave no response. A binomlal test on these data was
signiflcant, P < .05, Indlcating that picking the named toy
occurred more often than predicted by chance. Thus, most of the
children stili remembered the new label at the end of the
procedure. Taken together, the results of Experiments 2 and 3
suggest that children readlly Interpret a new name for a famlliar
object as a subordinate category label, without revising thelr
Interpretation of the famlllar word.

Concluslons
With thece three experiments we have demonstrated that

two-year-old chlldren Interpret a new word differently depending
upon whether they already know a word for the object belng named.
In additlon, our results are consistent with the idea that
‘two-year-old chlidren tend to interpret a new noun glven to a
famlliar object as a subordinate category term ilke terr'ar or
collle. This finding Is somewhat surprising, glven that older
chlldren In other contexts often demonstrate difflculty with
hlerarchlcal relatlons (see R. Gelman & Balllargeon, 1983; Markman
& Callanan, 1984, for reviews).




120

We belleve that two-year-old chlldren were able to construct a
simple hlerarchy In our studles because the context of our
procedure was partlicularly suppoortive of a subordinate category
Interpretation for the new words the chlldren learned. In
particular, the baslc level categorles were ones that were | lkely
to have beer. well establlshed (e.g., dogs and balls) and the
subordinate level distinctions were perceptually very clear. |In
contrast, Merriman‘s (1986) fallure to find subordinate category
Interpretations for new words may have been related to the fact
that his subjects were required to learn names for both levels of
the hlerarchy In the same sesSlon. |n addition, when the
distinctlion between dlfferent subordinate Jevel categorles Is
perceptually subtle (e.g., the placement of two protruslons and a
small shape on an abstract geometrlc form), chlldren have
conslderable difficulty In learning the categorles (Mervis &
Crisafl, 1982).

The abllity of our subjects to construct a hlerarchy may also
have been helped by the fact that the task In these exper iments was
falrly simple. cChlldren were not required to display understanding
of the asymmetry of Incluslion hlerarchles, as In the Plagetlan
class-incluslon problem (Inhelder & Plaget, 1964). chlldren were
not asked to sort objects Into groups, which Is a task that
requires chlldren to hold In mind simultaneously at |east two
categorles and to apply a crterlon both conslistently and
exhaustively, whlle often Imposing additlional Informatlon
processing demands as well (Markman & Callanan, 1984). Rather,
children were simply asked to Identify at |east one Instance of
each category In question. An Important corollary to thls polint Is
that we certalnly do not clalm that chlldren appreclate the
asymmetry of hlerarchlical relatlons, nor even that they can
necessarlly keep In mind both levels of a hlerarchy at oncs.
Rather, we suggest that chlldren are learning the language of
hlerarchles In an accurate manner, and so can represent more than
one hlerarchlical level by means of language.

These results have dlrect Implications for recent theorles
concerning children’s strategles In acquiring new werds. We found
evidence for lexlcal contrast In young two-year-old chlldren; when
chlldren heard a new word glven to an object with a famlllar label,
they dlid not treat the new znd old words as synonyms. Thus,
children’s Interpretation of the new word was partly. constralned by
thelr knowledge of a faml!lar word for the same object. However,
chlldren did not assume mutual excluslvity; Incluslon relatlons
speciflically violate mutual excluslvity becausé"the "HIgher and
lower level terms refer to partly overlapping sets. Taken In
conjunction with other recent findings on early word learning, It
appears that chlldiren are capable of appreclating a wide range of
semantic relations from a very young age, Including hlerarchlcal
Incluslon (thls work), mutually excluslve contrast (Markman, 1987;
Markman & wachte!, 1988), and overlap (Merrliman, 1986).
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Tabie 1

Mean proportlon of object selectlons as a functlon of famlllarlty
(Experiment 1)

Named Same Same Other
toy category materlal
Famlllar .84 .09 .06 .01
(h = 8)
Unfaml | lar .59 .30 .06 .05
(h = 8)
Tabls 2

Mean proportlon of object selectlions as a functlon of sImIIarlEX

Named Othe® toy from oOther

Toy same category
EXPERIMENT 2: Novel name
Simllar exemplars .68 .32 .00
Dissimllar exemplars .96 .04 .00
EXPERIMENT 3: Conventlonal name
Dissimllar exemplars .47 .53 .00
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