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OWherthe world ends, it will
be like when the namesof things
are changed during the peyote
hunt. All will be different, the
opposite of what it is now.O

-Huichol Proverb

The relation between an object and its name is special. This is recognized

writings acrossculturesandtimes and seemstrue in the minds of children as
well. The developmentaévidence however,suggestshat namesacquiretheir
special status as children learn words.

One critical finding wasreportedby Woodwardand Hoyne (1999). They
presentecthildrenwith two novel objectsand labeledone of them (the target
object). In the Word condition they paired the target object wittoal (Othisis
a tomaO)in the Sound condition they paired the target object with a non-
linguistic sound, such as a tone. Childreerethen askedto Ogetthe tomaQor
Ogethe <tone>Qo test whetherthey had associatedhe label with the object.
They asked:Do childrentreatonly words as possiblenamesor do they accept
tones as possible nameEReir resultsindicatethat the answerto this question
dependon the developmentalevel of the child. Thirteen month-old infants
will associatéoth a word and a non-linguistic soundwith a targetobject. In
contrast, 20-month-olds will associatevard to a targetobject, but not a non-
linguistic sound. Namy and Waxman (1998) have similar results foarid26-
month-olds contrastingwords and gestures.While the younger group will
associatéoth a novel word and a novel gesturewith a target object (object

category) the older will only associate the word to the object, not the gesture.

Both teamsof researchersuggestthat the older childrendid not associate
nonwords with the objects becauslder children knew that nonwordswere not
possiblenames.The ideais that words becomeprivileged as possible names;
that the forms a name can take are open at the beginning and becomemore
restricted with development.But how do words become names and thus
privileged?What determineswvhat countsas a name?Vhat counts as a name?
What makes a word a name?

In this paperwe attemptto answerthese questions.First, we offer an
explanation of a mechanistic basis of this developmérgatl. Thenwe present
a first experiment that tests our explanation.



1. An Associationist Account

In the experience of a child, many events co-occur wiitbntionto objects.
Objects can be associated with expressions such as Olook!O with gestuass
pointing, with actionsrelatedor unrelatedto the natureof the object, with
words related or unrelatedto the object, with noises, etc. With experience,
children learn that it is words, as object names, that predict category
membership better. Hearing the naofehe objectbrings the categoryto mind
in a way that perceiving other correlatesof the object does not. This, we
propose,is becauseof the special way words correlate with categories.
Importantlyit is not simply strengthof correlation.OneOghumb and index
finger co-occur systematically, but one cannot say that one refers to the other.

By our accounttherearetwo partsto this specialnes®f the correlations
that makewordsinto names.First, thereis one name(more or less)that goes
with each category (more or less). So, taeneof the categoryis a featurethat
all members of the category have in common while at the same time thésame
a feature that distinguish@sstancedrom membersof other categoriesThis is
illustrated in Figure 1. The word OballO typically co-occurs mitmbersof the
categoryBALL, but not with membersof the categoryDOG. Similarly, the
word OdogQo-occurswith membersof the category DOG, but not with
membersof the categoryBALL. In contrast,eventslike pointing and hearing
Olook!Qwill just aslikely co-occurwith both balls and dogs. Thus, it is the
object names thare systematicallylinked to objectcategoriesand not events
like pointing or the word Olook!O

Figure 1. Object names systematically correlate with object categories.



It could be argued that there is something about all tlegtsmakesthem a
dog independent dfiaving a namefor the category.After all, even3-4 month-
old infants candistinguish picturesof dogs from, for example,cars. Whether
infants havethe categoryor conceptof DOG or CAR or not, the fact remains
that thereis somethingaboutdogs and cars perceptuallythat allows them to
distinguishmembersof the two categoriesWhy isnOthe featureOdogness®
(OcarnessO) that is predictiveategorymembershipot somethingthat canbe
taken as a name, like a word?

By our account,being predictive is necessanbut not sufficient. Being
predictiveof categorymembershigs not enough.The secondcomponentthat
makes wordspecialaccordingto our proposalcomesfrom the fact that words
as a domainhavethis specialfunction. In otherwords, if therewere just one
word that correlatedwith a category,words in generalwould not get an
advantageThe fact that thereare many words that point to categoriesis what
helps children generalize this expectation to novel words.

So far we havemadethe casefor words being specialbecauseof the way
they correlate wittcategoriesBut whatis it exactlythat correlateswith object
categories in this way? What counts agad D an objectnameb for children?
According to our proposal,a nameis simply the bundle of signals that
systematicallyco-occurswith categories.These could be propertiessuch as
being a speechsound with particular spectral and prosodic forms, being
produced bypeople,coming out of mouths, or co-occurringwith pointing and
eye gazeto the object. We proposethat these are the propertiesthat, with
language learning, come to define what counts as a name for children.

In summary,in our accountwhat makeswords privileged as hamesfor
objectsis that they point to object categories,and any other featuresthat
systematicallyaccompanywordsin this way will becomerelevantto being a
name.

Thus, we make the following predictions:

1. Events that co-occur systematically with object categoriescome to
refer --- to be usable as name#ccording to ourstory, any eventdomainthat
systematicallypredictscategorymembershipwill be takenas a nameas well.
Fortunately for the experiment we report here, in childrenOs experiences &nclude
domain in which somethingother than words co-occurssystematicallywith
categories-- the domain of animals. Animal categorycorrelateswith animal
sound: dogs bark, cats meow, elephantstrumpet and so on. Thus our first
prediction is that animal sounds should be taken as names for animals.

2. What defines a name is the cluster ofeatures that systematically co-
occurs with categories. This meansthat any strongly correlatedfeature of a
name, even beyond what we think of as@d, will becomean integral part of
what is a name.For young children who rely on spokenlanguage,words
emanatingfrom mouthsis a highly systematicproperty of names.Therefore
children should take coming from a mouth as one of the defining featuresof
being a name. Thus, our second prediction is that if a word comes aplame
otherthana mouth, young children will not take it as a name.Conversely,
young children may take a non-word as a name if it emerges from a mouth.



We tested these two predictions. We selected chilttrguarticipatewho by
Woodward& HoyneOsand Namy and WaxmanOstudiesshould alreadytreat
wordsasthe only privileged namingevents.To test the first prediction (that
animal soundscan be usedas namesfor animals)we namedanimal toys with
different kinds of sounds: a word, an animal sound, and a mechanigad. To
test the second prediction (that emanating from the mouth weagrang feature
of beinga name)we madethe namesemanaterom different sourcesfrom the
experimenterOs mouth, from the toy animal itself, from a nearby object.
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Figure 2. The three starting canonical conditions.

The three canonicalconditions are shown in Figure 2. First, we had a
spokenword usedto namea toy. Theseare systematicallycorrelatedin the
naming experienceof children, sincewe normally use spokenwords to name
things. Second, we hamh animal soundemanatingfrom a toy animalwhenit
was squeezedTheseare also highly correlated becauseanimals and animal
soundsco-occur,but notice that the correlationis not so tightly tied to the
sourceof the sound: animals make sounds; people also mimic the sounds
animals make when they talk to children. Finally, we hadrbitrary sound (a
mechanical motor sound) emanating from an arbitrary source (a small
noisemakeheld closeto the toy animal). Theseshould not be systematically
correlated, sincave donOuse noisemakerdo referto things and sinceanimals
and mechanical sound do not usually go together.

In thesethree canonicalconditions,two things are co-varying:the kind of
sound(a word, an animal sound, an arbitrary sound)and its source(from the
mouth, from the toy animal, from anotherobject, the noisemaker).For our
experiment we completed the 3x3 desigrslagwnin Figure 3. Eachchild was
exposed to three naming situations, one with each kind of seword, animals
sound, arbitrary sound)all of them coming from one of the three sources
(mouth, animal, noisemaker). So, for example, childrethe Mouth condition
saw and heard thexperimentessay the word OtomaQrnitate the animal sound
and imitate the mechanical sound as names for three different animal toys.

Note that, from Woodward andoyneOstudy, we know what will happen
in the Word-Mouthcell and in the ArbitrarySound-Noisemakecell. Children
should take the word as a nametie first caseand rejectthe soundas a name
in the secondcase.The questionsare: will they acceptthe animal sound as a
name?Will they acceptany kind of sound emanatingfrom the mouth as a
name? Will they accephe word as a nameregardlesof whereit comesfrom,
or will the source matter?
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Figure 3. The experiment had three different kinds of sound (Word,
Animal Sound, Arbitrary Sound) as within-subject conditions and three
different sources (Mouth, Animal, Noisemaker) as between-subject
conditions.

2. The Experiment
2.1 Methods

Subjects.36 20-26 month-old children participated in the experiment.

Design. We useda 3x3 mixed design with the three different sources
(mouth, animal, noisemaker) as a between-subject variable and thdiffaxeat
sounds (word, animal sound, arbitrary sound) as a within-subject variable.

Stimuli. The stimuli consistedof two setsof six novel toy animals. The
animalsin the two setswerethe samein all respectsexceptin color, and one
was used as the generalizationof the other. All the animals fitted a small
recorderinside them. The sounds used as nameswere the word OtomaOa
recording of a frog sound as the animal sound, and a recordinghofca sound
as the arbitrary sound.

Procedure.The experimentwas precededy a training phase.The goal of
the training phase was to make sure that the child understotasthand could
make clear choices. In this phase we presented the child féthikar object (a
ball, a spoon, a flower) and asked the child to Oget the ballO(oresftmwer).
Once the child had done this, we put two famibajectson the tray and asked
the child to get one of them. The training wamsideredsuccessfulf the child
retrieved the correct object twice from the tray with a distracter.

Each child heardthree different kinds of names(Word, Animal Sound,
Arbitrary Sound)in three blocks. Each block consistedof a Familiarization
phase and a Test phase.

In the Familiarizationphasethe child was shown two toy animalsand a
namewas suppliedfor one of them b the targetobject. The two objectswere
presented twice, one animal at a time. Ringttargetanimal was presentedand
named, and thethe distracteranimal was presentedvith the samephrasedut



without a name. Then the target animal was presented and namedbiigaied
by the distracter animal.

In the Mouth condition, children heard the three kinds of label corfinimg
the experimenterQmouth. When presentingthe targetobject, the experimenter
named it saying, OLook at this toma. Wow! See this toma? Look! Tomi&a® in
Word condition, imitated the animal soundin the Animal condition (Olookat
this <frog-like clucking>EQO) and imitated the mechanical sound in the
Arbitrary condition (Olookat this <motor-like sound>EQO). In the Animal
condition all the namescamefrom a tape recorderplaced hidden inside the
animal. For the Word condition we usadecordingof the experimenteisaying
the word OtomaQfor the Animal Sound and Arbitrary Sound conditions we
used recordings of the frog sound andtor soundrespectively Finally, in the
Noisemakercondition the three kinds of sounds came from cloth-covered
recorderghat were held closeto the toy animal being named.The distracter
objectswere alwayspresentedvith the samephrasesas the target objects, but
without the name: OLook at this! Wow! See this? Look!O

In the Test phasethe child was presentedvith two choiceson a tray and
askedto retrieve the target object. The test questionwas askedin the same
manner as the naming in each condition. There were four test triadadokind
of sound; two test trials used the same animals as the ones usedin the
Familiarization phaseand the other two were generalizationtrials, using the
animals that matched the familiar ones in all aspects efaefieir color. Each
child got a total of 12 trials.

The toys were randomly assignedto eachcondition for eachchild. The
order of the three type-of-sound conditions was counterbalanced.
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Figure 4. Children only accept the word asa hame when it emanatesfrom
a mouth



2.2 Results

We codedchildrenOshoicesas the first objectthey touchedor took from
the tray. Figures4, 5 and 6 show the numberof children who successfully
mappedthe nameto the object categoryin the Word, Animal Sound and
Arbitrary Soundconditions.We classifiedchildren as SuccessfullyMappingis
they picked the target object when asked on three or more of the four trials.

Figure 4 shows childrenOsperformancein the Word condition. Most
children (9 out of 12) successfullymappedthe word to the animal category
whenthe word camefrom the experimenterOsiouth. The numberof children
that successfullymappedthe word to the animal category in the Mouth
condition was reliably more than would be expectedby chance(p<.01). In
contrast, the number of Successfully Mappatgdrenin the Animal condition
did not exceedchance(p>.1), while the number of Successfully Mapping
children in the Noisemaker condition waknostreliably below what would be
expectedby chance.In fact, only one child consistentlyretrieved the target
object when the name was a word comirgn a handheldnoisemakeilp=.06).
Thus, childreronly accept the word as the name ofaamimal categorywhenthe
word emanates from the mouth of the experimenter.
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Figure 5. Animal Sounds are accepted as names for animal categories
regardless of the source of the sound.

Figure 5 shows the results for the Animal Soweddition. The numberof
the Successfully Mapping childrexxceededvhat would be expectedby chance
in all three conditions (Mouth: p=.01, Animal and Noisemaker: p=.03).
Children successfullyassociatedthe animal sound to the animal category
regardless of the source of the sound. They did so whiétbeoundcamefrom



the experimenterOmouth, from inside the animal or from a handheld
noisemaker. So, childrenalwaysacceptthe animal sound as the nameof an
animal category, regardlessof the source from which the animal sound
emanates.
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Figure 6. The arbitrary sound is accepted as a word only when &manates
from the mouth.

Figure 6 showschildrenOgerformancein the Arbitrary Sound condition.
When the sound used as a name was the arbitrary sothmechanicamotor
sound --the numberof children successfullymappingthe soundto the animal
category only exceededwhat would be expectedby chancein the Mouth
condition (p<.05). The number of children that successfully mapped the
mechanicalsound with the animal categorywhen the sound came from the
Animal or from the Noisemaker did not reliabdyxceedchance(p>.2). Arbitrary
sounds are only accepted as hames when they emanate from a mouth.

Figure 7 shows another viewf the results.In short, any soundemanating
from the mouth is taken as a nameand animal soundsare taken as names
regardless of where they come from.

3. Discussion

Our resultsreplicateWoodardand HoyneOstudy: words emanatingfrom
mouths are associatedvith object categoriesand arbitrary sounds emanating
from handheld noisemakersare not associatedwith object categories.
Furthermore, wénaveshownthat words are only acceptedas nameswhenthey
comefrom the speakerQsouth, and not whenthey come from other sources,
suchasthe objectbeing namedor a secondobject. We have also shown that



even an arbitrary sound, such as the buzz of a metlhrbe takenas a nameif
it is producedby a humanmouth. Thus, our experimentsuggeststhat, for
childrenat this age,it is not words that are taken as the privileged form of
naming, but rather sounds made by a human mouth.
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Figure 7. Sounds from the mouth are always acceptedas names; animal
sounds are always accepted as names.

Why are sounds emanating from mouths always taken as wdctstding
to our account,this is becauseemanatingfrom a mouth is one of the most
systematically correlating features of naming situations. Angtbssibility that
needs to be explored is that perhaps wheucedby a humanmouth evenan
imitation of a mechanical sound stops being arbitrddging madeby a mouth
may make any sound word-like (or animal sound-like).

Why are animal sounds taken as narogsanimal categoriesAccordingto
our proposalthis is becauseanimal soundscorrelatewith animal categoriesn
much the sameway as words correlatewith object categoriesin general:one
animal sound correspondgo one animal category,and animalstypically are
associatedvith a soundthey make. However, one difference in our results
between words and animal sounds is that the safrtge namemattersfor the
word, but not for the animal sound. This also fits with our associationist
accountin childrenOgxperience animal soundsare not specific to a source.
They emanatefrom the mouths of real animals, from the inside of stuffed
animal toys, and from mouths of people imitating animaldntrast,words b
as object names -- are typicaflyoducedby humanmouths,and not by real or
toy animals. Therefore the source will be part of what defingerd asa name,
but not of what defines an animal sound as a name for an animal category.



4. Conclusions

We have shown that words are only good as names when they erfinamate
mouths; that, in fact, angort of soundemanatingfrom a mouth will be taken
asa name;andthat animal soundsare good as namesregardlesof the source
from which they emanate. Why this pattern? We believetthsaitpatternreflects
the systematicitywith which events correlate with categoriesin the world.
Soundsfrom mouthstypically namethings, so they are taken as nameseven
when they have unusual propertigchas the imitation of a mechanicakound
does.Animal soundssystematicallycorrelatewith animal categories;so these
kinds of sound Brom mouths,from the inside of toys or from noisemaker®
are accepted as names.

Perhapsheforelanguagdearning,thereis nothing specialabout words as
names and there is nothing special about reference. Alhtvatd is is a bundle
of highly correlatingfeatures All that referencds, is the associationbetweena
name B the bundle of highly correlating features-- and a category. Maybe
children learn what is reference as they learn namedhagydearn namesas they
experience words referring to object categories.

With more learning, what countsas a name should get more and more
abstractto the point in which emanatingfrom a mouth may no longer be a
crucial featureHowever,this may be whereit starts;in the systematicitywith
which events, such as spokewrds or animal sounds,referto categoriesThis
systematicity may be the source of our beiiethe deepnessf the tie between
names and things.
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