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Current events. How infants parse the world and events for languaye

At thecritical jundure between wordsand grammar, lies thenext frontier -- verb
learning. Serving as the architectural centerpiece of the sentence, verbs control theargument
structure of grammar and describe relationsbetween objects and events. Verbsare windows onto
languaye capturing descriptionsof events. Thoughverbsappear in thevocabulary of very yourng
children (Choi, 1998;Choi & Bowerman, 1991;Choi & Gopnik, 1995;Fenson, Dale, Reznick,
& Bates, 1994;Nelson, 1989; Tardif, 1996, nounacquisition has dominated thefocusin the
field of languaye development. Fundanental to developing a comprehensve theory of word
learning isthe study of early verb learning; fundanental to thestudy of verbsisthe study of how
youngchildren perceive, process, and represent events. This chapter focuses on what children
need to know aboutevents before they learn their first verbsand more broadly, thar first
relationd terms. Wha are the conoeptud foundaionsof verb learning?How do children process
actionsand events?

Research within thelast two decades has begunto illuminate the process throughwhich
children acquire alexicon of relationd terms (see Hirsh-Pasek & Golinkoff, 2006for areview of
thisresearch). This research shows tha verbsare more difficult to learn than nouns(Gentner,
1982;als0 see Borngein et a., 2004;but see Tardif, 1996for counterarguments). For example,
Meyer et al. (2003) and Imai, Haryu, and Hiroyuki (2003)findthat well into the 5" year,
children have trouble deermining the referent of anovd verb in both English and Japanese.
Even in languayes like Korean, where verbsare in perceptudly favored, sentence-find postions
and can appear alonein a sentence, children tend to learn verbslater than nouns(e.g., Choi &
Bowerman, 1991;Choi & Gopnik, 1995;but see Tardif, 1996for an alternaive view). Further,

research with adult popuktions like Gillette and colleaguesd(1999) GHuman Simulation ProjectO
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suggests tha conoeptudly mature adults find it hard to clearly demarcate the meaning for a verb.
Asked to view silent videos of interactionsbeween English-speaking mothers and ther children,
adults are fairly goodat guessing which nounsthe mother islikely saying (e.g., 45%correct). In
contrast, when asked to guess theverbsthe mother is likely saying, adults do much more pooily
(e.g., 15% correct). Wha makes verbsand other rdationd terms so difficult to learn?

It has been suggested that learning verbsrequires some key abilities. For example,
Gentner and Boroditsky (2001 outlinetwo critical prerequisites for acquiring verbs. According
to these researchers, verb learning requires. (1) the conceptudization of actionsand relations
and (2) the mapping of wordsto these actionsand relations Golinkoff and colleagues (2002)
echoal Gentner and Boroditsky suggesting tha infants mug pay attention to and isolate actions
and relationswithin alarger event before they can then form categories of these actiongrelations
and map wordsonto these actiondrelations Thus the conaeptudization of actionsand events
might be part of the verb-learning problem. Further, verbsdo notlabd whole actionsbutonly a
subst of actionsor wha has been termed, Gemantic components.OThese semantic components
indudemeaning elements like, path (i.e., or thetrgectory of the object or agent; e.qg., come,
approach, enter), manne (i.e., or theway in which an agent moves; e.g., walk, dance, swagge,
sway, stroll), motion (i.e.,, thegeneral fact tha motionistaking place), figure (i.e., the primary
agent or object in the event), ground(i.e., thereference point for the event@® pah), and cause
(i.e., thecause of thefigure@®@ motion; Talmy, 1985.

In what has been dubbel the Gpackaging problemO(Tomasello, 19%5), these semantic
componets are combined or configured in different ways to generate theverb systemin a
paticular language (Tamy, 1985;aso see Langacker, 1987). For example, languayes like

English, German, and Chinese package the manne of motionin verbs while other languayes,
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induding Spanish, Turkish, and Greek encodemanne information in other word classes.
Languayes like English tend to reserve information aboutthe path for other word classes (e.g.,
prepostionssuch as WverQ), while Spanish, Turkish, and Greek, encodepath information in
thar verbs Infants mug learn which semantic components are beng encoded in a particular
relationd term or verb. As aresult, infants may require much experience with ther ndive
languaye before they can recognize which semantic components are conflated in which relationd
terms and before they can map these semantic components themselves onto relationd terms
Mog research investigaing relationd terms has explored either the early produdion of
relationd terms such as prepostions(Choi & Bowerman, 1991;Choi & Gopnik, 1995; Tardif,
1996)or the mapping of relationd terms onto actions (Choi, McDonough,Bowerman, &
Mandler, 1999;Maguire, Hirsh-Pasek, Golinkoff, & Pruden, 2003;Naigles, 1996) Little
research, however, investigates whether children have the necessary prerequisitesto build an
arsend of relationd terms. Can infants, for example, perceive events tha will map to relationd
terms? Here we have mogly speculation. An example comes from Gentner (1982;also see
Gentner & Boroditsky, 2001)who hypothesizes that the prerequisites for thelearning of verbs
and other relationd terms mightbein place at an early age  Shewrites,
Er eationstha act as predicates over objects are, | suspect, perceived quite early.
Movement, change directiondity, and so on, seem quite interesting to infantsEi t is
not perceiving relationsbut packaging and lexicalizing them tha is difficult.
(Gentner, 1982 p. 326
Snedeker and Gleitman agree (2004) GEvoc abulary acquisitionin thereal case may reduce
mainly to amapping problenEQ (p. 280). Further, they assert, @Qhe youngchild@ conceptud

repertoire may berich and varied enoughfrom thestartEO (p. 261).
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Psychologists are not the only onesto propo< that children start with arich conceptud
base for learning relationd terms. Some cognitive linguists suggest tha the semantic components
tha relationd termslabd (i.e., path, manne, etc.) may be pre-linguistic primitives fromwhich
all other relational terms are condructed (e.g., Jackendoff, 1983 Mandler, 1991;1992 2004)
equipping infants with a languaye-ready organizationd system. Mandler (2004)proposs tha
infants congruct what are called Omage schemasOor Gypatial representation[s] that express
primitive or fundamental meaning€£C ommon image schemas are notionssuch as PATH,
CONTAINMENT, UP-DOWN, and LINKO(p. 78). Furthemore, image schemas form thebasis
for conceptud categories like animacy, causity, and agency. Children conceptudize the
environment aroundthem usng these image-schemas. Only after experience with thar native
languaye do infants begin to carve up these concepts into spatial categories that are particular to
thar naive languaye (Hespos& Spdke, 2004)

Thechdlengefor researchersinterested in solving the verb-learning problem is to better
undestand the naure of events and to determine when infants undestand enoughabouteventsto
suppot thelearning of relationd terms. Research isjug starting to focuson these issues and our
laboratories have been taking this charge serioudy. In the coming sectionswe explore infantsO
ability to attend to and parse actionsfrom ongong events. Further, we discuss infantsQability to
discriminate and categori ze those semantic components and relationsthat are codified in
relationd terms. Findly, we review those factors tha may hinde or aid the abgraction of the
semantic components encoded in relationd terms.

When Do Infants Begin to Perceive, Process, and Represent Actionsand Spatal Relations?

One of the hurdles for those who want to investigae the acquisition of relationd termsis

tha little is known abouthow youngchildren process events, actions and even spaial relations
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There has been minimal research onthistopic asthere is still disagreement amongresearche's
regarding the ddfinition of an event (see Shipley, this volume). Some defineevents broadly as
Quha hgppensto thingD(Kable, Lease-Spdimeyer, & Chatterjee, 2002,p. 795)or as a hasic
unit in the organization of experience, memory, and meaningQ(Avrahami & Kareev, 1994p.
239). Othes are more specific in thar criteriafor an event. Miller and Johnon-Laird (1976 for
example, hold tha an event mug have at least two actors and indudea causal relationghip. In
this chapter, we adoptZacks and Tversky@ (2007) definition of an event: an event is Gx segment
of time at a given location tha is conceived by an observer to have a beginning and an end(p.
3). Note that these beginningsand endsare not always easy to detect. As Hanson and Hirst
(1989) write,
These boundaies may befuzzy; the exact moment of trangtion between oneevent and
thenext may notbeclear. Asonereaches for apiece of toast and picksit up, the
trangtion between reaching and picking up may be smooth, butthe lack of aprecise
bounday does notimply tha reaching and picking up are nat discrete events. Events,
like object categories, can have fuzzy boundaies and yet till bedistinguished fromone
another. (p. 136
Asindicated above events (such as picking up thetoast) can be nested in other events
(such as eating breakfast) and can bedivided into smaller events or into actionsunits (Hanson &
Hirst, 1989) As another example, consde the event of putting gasin a car. It can bedivided
into smaller units such as purchasng the gas opening the gastank lifting thegaspunp hos,
and pressing the gaspunp lever. Indeed, even the event purchasng the gascan be divided into
getting outa wallet, giving money to a cashier, and so forth. Before infants map wordsonto

these events, they mug have abasic undestanding of how to process events and actionsin thar
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environment (Nelson, 1997) Tha is, they mug understand that the events giving money to a
cashier and taking money fromthe cashier are different before they can attach the corresponding
labds, give and take. Furthermore, infants need to grasp the relation between the giver and
recipient of the objects they exchange

Research investigating infantsOperception of motion in events has generally looked at
how infants use motionto track objects and learn aboutthe propeties of objects (see Johnn,
Amso, Frank, & Shuwairi, this volume for a discussion of object perception; also see, John®on &
Adin, 1995;Johnson, Cohen, Marks, & John®n, 2003;Kellman & Spdke, 1983;Rakison, 2003;
Rakison & Poulin-Dubois, 2001;Rocha & Hespos 1996;Slater, Morison, & Town, 1985;
Smith, Johnon, & Spdke, 2003;Spdke, Phillips & Woodwerd, 1995;Wang, Kaufman, &
Baillargeon, 2003. Thework concentrating on infantsQundestanding of motion itself has
focused on how infants condruethe physcal properties of actionswithin an event or the
(physcsOof causal events.

Some have charted infantsOability to discriminate actions and spatial relationswithin
larger events. Five-month-olds for example, detect theinvariant property of rigid motionand
can differentiate between rigid movement and deformations(Gibson, Owdley, & Johngon,
1978) In this study, infants were habituaed to three types of rigid motion (e.g., rotationin the
frontal plane, rotation aroundthe vertical axis, rotation aroundthe horizontal axis). They were
then shown a new example of rigid motion (e.g., looming) and an example of deformation of the
object during thetest phase. Infants increased ther attention to the deformation, but nat to the
new example of rigid motion suggesting tha they perceive rigidity as an invariant propety of an

object.
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In more recent research, 5.5-month-old infants were familiarized with arepditive activity
performed by afemale actor (e.g., either blowing bubbles, brushing har, or brushing teeth;
Bahrick, Gogae, & Ruiz, 2002) During test, infants were simultaneoudy presented with a
familiar actionand novd action. They showed a significant preference for the novd action,
suggesting tha they could discriminate amongthese actions

Casasola and Cohen (2000)demondrate that 14-month-olds discriminae between the
actionsof pushing and pulling. Infants habituaed to a pusing event (e.g., atoy car pushesacan
across the screen) were shown two events at test: The same pushing event and an event depicting
pulling (e.g., thetoy car pulls a can across the screen). Infants reliably increased therr looking
timesto theunfamiliar test event relative to thefamiliar test event. Thus 14-month-old infants
can discriminae between pushing and pulling actions providing furthe suppot for infants
ability to discriminae actionswithin larger events. Similarly, research by Sharonand Wynn
(1998; Wynn, 1996)examined infantsOability to discriminate between two actions Six-month-
old infants familiarized with a puppé peforming the action of junping were shown two test
trias, the puppé jumping and the puppe falling. Infants increased attention to thenew action b
falling indicating that they could distinguish between actionslike faling and jumping. The
ability to discriminate amongdifferent actionsis important for verb learning (Kersten & Billman,
1997) Thoughthis research suggests tha infants are equipped with the ability to notice motion
and discriminate actions it tells uslittle aboutthesorts of cuesinfants are usngto carve up these
events.

What cues are used to carve up events?
Adults appear to use anunmbe of cues, induding perceptud or sensory information (i.e.,

rottom-up information® and information aboutthe god or intention of theactor (i.e., Qop-
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down information( to segment events into meaningful units (Zacks, 2004. For example, adults
use movement features to deermine where oneaction endsand another begins(Newtson, 1973,
Newtson, Engquit, & Bois, 1977). Adults are al'so senstive to information aboutthegods and
intentionsof an actor (Graziano, Moore, & Colling 1988;Hanson & Hirgt, 1989;Markus Smith,
& Moreand, 1985;Newtson, 1973. Zacks (2004)foundthat adults used movement features or
perceptud informationto identify event segments. However, he noted that information aboutan
actor@ intention or god modulated the processing of these movement features. Taken together,
these studies suggest that both types of information -- perceptud processing and intentiond
structure -- are used to represent and segment events. What kindsof information doinfants use to
carve up an ongong stream of events?

Research by Baldwin, Baird, Saylor, and Clark (2001) beginsto address thisissue
Baldwin and colleagues investigaed infants' ability to parse continuous everyday events. Ten-
and eleven-month-old infants were familiarized to continuousy flowing action sequences (e.g., a
women notices atowel onthefloar, reaches for and graspsit, then moves toward a towel rack
and places it ontherack). Thetest phase involved showing infants two different versionsof the
origind action sequence, each containing a till-frame pause inserted at particular pointsin the
course of the action sequence. One still-frame occurred jug as theactor in the action sequence
completed thar intendead act. The other still-frame occurred in themidg of the ongong
intentiond action sequence. Infantslookad longe at thetest trial that interrupted theintended act
than at thetest trial that did not These results suggest tha infants as youngas 10 monthsare able
to parse continuousy flowing behavior.

Baldwin and colleagues (2001) propos that infantsOsuccess in segmenting events could

be attributed to both a high-level mechanism and alow-level mechanism, jus as Zacks (2004
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foundwith adults. Infants could be usng high-level information aboutan agent@intention to
parse events (asin Ghewants to hang up thetowel Q. Alternatively, children might use low-level
perceptud features of the events, such as therapid changes in thedirection of motion, to parse
these events. Maguire, Shipley, Brumberg, and Ennis (2005)refer to these rapid changes in event
direction as Gurvature extremaOand note tha adults are senstive to them. Preliminary work
from our lab suggests that between 7 and 9 months babies are sengtive to Qurvature extremaO
aswell (Song, Seston, Ma, Golinkoff, Shipley, & Hirsh-Pasek, 2007) Research usng point-light
displays addscredence to this latter explanation. Five-month-olds are sengtive to breaksin
biological motionindicating tha they may beusng low-level markers to segment events
(Bertenthd, Proffitt, & Cutting, 1984. While the debate over thekind of information infants use
to succeed in parsing streams of biological motionremains these findingsprovidethefirst
evidence of infantsQability to parse individud actionsfrom thedynamic flow of events.
Onemore piece of evidence on early event processing shows that infants can discriminae
amongcausal and noncausal launding events (Cohen & Amsel, 1998 Cohen & Oakes, 1993;
Ledie, 1984;Ledie & Keeble, 1987;0akes, 1994;0akes & Cohen, 1990. By 6 monthsof age,
infants respondto thephysca changes occurring in causal events, but cannotyet organize these
events based on causality (Ledlie, 1984) Tha is, infants at this age show evidence of the ability
to encodethetemporal order of events, butdo notyet show the ability to assign causal rolesto
objects (i.e. oneobject is assignad an active, causal role andthe other apassiverole). By 10
months of age infants begin to process causal launching eventsin terms of thereationship
between the objects in the event and they organize these events based on causality (Cohen &
Oakes, 1993) At this age, infants now show the ability to assign causal rolesto individud

objects Donespecific object caused the other to move
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Taken together, research on infantsOprocessing of events demongrates clear evidence
tha in thefirst year of life children perceive actionsand events, and carve up larger eventsinto
individud actionsand relations(Baldwin, et al., 2001; Bertenthd et al., 1984;Casasola &
Cohen, 2000;Sharon & Wynn, 1998 Wynn, 1996. Y &, these skills only take them so far. As
Clark writes (2003) infants also ned Qo know how to decompose scenes into the condituent
pats relevant to linguistic expressionsin thelanguageO(p. 168). Tha is, infants must also pay
attention to and discriminae those components tha are eventudly encoded in languaye Further,
in order to process events for languaye, infants need the ability to see objectsin relationto one
another. What kindsof relationsare codified in theworld@ languayes? To answer this question,
researchers turned to linguists who have specified a set of semantic components present across
languayes (Talmy, 1985. A thoroughexamination of these semantic components will not only
give usa sense of wha might be universal across languayes, but may also allow usto see how
these components are QpackagedOin different ways across the languayes of theworld. Four
celebrated semantic components in the literature are containment and suppott, and path and
manne.

Discrimination of Actionsand Spdial Relations

Can infants discriminae semantic components tha are codified in relationd terms? To
better address this question, we break theresearch into two sections In thefirst section, we
discuss the research on infantsQability to discriminate the semantic components, containment,
suppott, and degree of fit. Research on semantic componentsthat are lexicalized in relationd
terms has primarily focused on these relations The second section explores theresearch on
infantsQdiscrimination of path and manne. Until recently, less was known aboutinfantsO

discrimination of these two semantic componentsin events.
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Discrimination of containment, suppotit, anddegree of fit

The semantic component containment, lexicalized by the English word Gn,O0s
conceived of as something in any fully or partially endosed space Btha is, boundel space with
an ingdeand an outsideEO (Mandler, 2004,p. 78). The semantic component, support,
lexicalized in English by theword nQoccurs Qvhen the Figure is in contact with Btypically
suppoted by, attached to, or endrcling Dan external surface of the GroundChoi, et a., 1999
p. 247) Findly, the semantic congruct, degree of fit, makes a systematic distinction between
interlocking surfaces (i.e., tight-fit containment and suppot) and those with norrinterlocking
surfaces (i.e., loose-fitting containment and suppot; Bowerman & Choi, 2001).

In the context of theinfant studies presented here, these spaial relationsare actudly
presented as dynanic relationd congructs tha unfold across time where therelationis marked
by the endpont of theevent. That is, ahand places an object in another object. Here, the
endpont denotes therelation, containment. However, as Pulverman and colleagues (2007) point
out, @Qhecrudal distinctionsbetween the containment/suppot/tight-fit relationscan also be
derived by examining the static endpoints of the events. Tha is, whether something fitstightly or
loosly into a container requires only perceptud examinaion of the boundaies aroundthe
object. Thus it is undear whether infantsOprocessing of these eventsis based on thedynanic
propeties of motion per seQ(p. 6). Tha is, children may be solving these tasks usng static
properties rather than dynamic features of the event. Regardless of how children solve thetask in
these studies, these semantic components are important for further investigaion as they appear to
be packaged in different ways across language For example, Korean speakers make a distinction
between the degree of fit (i.e., tightfit vs. loose-fit) regardless of containment (e.g., fittingapeg

tightly into a hole) or suppot (e.g., fittingoneLego tighty onto another). English-speskers, on
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the other hand, make a distinction between containment and suppot relations regardless of the
degree of fit.

Findingson the spaial relationscontainment and suppot shows tha younginfants have
an early undestanding of these relations (Baillargeon, 2001;2002 Baillargeon & Wang, 2002;
Hespos& Baillargeon, 20013 20010 and can discriminate ingances of these types of spdtia
relations(Hespos& Spdke, 2004)

Baillargeon and colleagues investigated younginfantsOrudimentary knowledgeof
containment and suppot relations(e.g., Baillargeon, 2001;2002;Baillargeon & Wang, 2002;
Hespos& Baillargeon, 20013 2001 lexicaized in English as GnGand n.OIn onestudy, 2.5-
month-old, English-learning infants were shown two types events: a possible event and an
impossible event (Hespos& Baillargeon, 20013. In the possible event, infants viewed a scenein
which an object was lowered into an open container. This event depicted a possible containment
relation. In theimpossible event, infants saw the same object lowered into a closed container.
This event depicted an impossible containment relation. Infants looked longe at theimpossible
event indicating tha they have some undestanding of wha hgppensin both a containment
relation (i.e., when somethingis lowered into an open container it is a containment relation) and
asuppot relation (i.e., when something islowered onto a closed container it is a suppot
relation). Infants not only discriminate between these two types of spatia relations butthey have
an undestanding of wha hgppensin each type of spatial relation.

Hesposand Spdke (2004)asked whether 5-month-olds English-learning infants could
discriminate spatia relationsfoundin Korean, butnotlexicalized in English (i.e., degree of fit --
tight-fit vs. looge-fit). Infants were habituated to an event in which an object eithe fit tighty or

fit loosly in acontainer. Duringthetest phase, infants viewed both the familiar relation and a
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novd relation. For example, infants habituated to the spaial relation tight fit were shown this
familiar relation (i.e., tight-fit) and anovd relation (i.e., loo%e-fit) at test. Infants exhibited an
increase in looking to the novd relation during test. Thus they demondrated an ability to
discriminate between spatial conoepts (i.e., degree of fit) that are nottypicaly codified in thar
naive languaye These studies suggest that, at an early age, infants are predisposd to pay
attention to thekindsof semantic components tha may berelevant to later languayelearning.
Discrimination of path andmanne

Path and manne are codified in many languayes of theworld (Jackendoff, 1983;
Langacker, 1987;Talmy, 1985 althoughthey are packaged in different ways. The semantic
component of path may be oneof themog central conagpts for learning relationd terms.
Mandler (2004)suggests that path is a primitive used to acquire conaepts like animacy and
causality. A path primacy is seen in the produdion of relationd termsin both hearing and desf
popuktions(Naigles, Eisenberg & Kako, 1992;Zheng & Goldin-Meadow, 2002) Naigles and
colleagues discovered tha 2-year-olds produe more pah expressionsthan manna expressions
while Zheng and Goldin-Meadow showed tha pah verbswere produaed more often than
manne verbsin bath Chinese and American deaf children. Manne is equdly important to study.
In order for apah to betraversed, amanne is required to propd themovingfigure.

A few studies have investigated infantsOability to process and discriminate components
like path and manne in nonlinguistic motion events (Casasola, Hohengein, & Naigles, 2003;
Pulverman & Golinkoff, 2004;Pulverman et a., 2003). For example, Pulverman and Golinkoff
(2004)studied English-learning infantsQability to pay attention to changes in path and manne in
nortlinguistic motion events. Seven-month-old infants were habituated to an animated starfish

peforming both a path and amanne (e.g., astarfish spinning [MANNER] over abdl [PATH]).
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Once infants were habituated to this clip, they were shown 4 test trials: a control trial (e.g.,
starfish spinning[MANNER] over abdl [PATH]), amanne changetria (e.g., starfish bending
[MANNER] over abdl [PATH]), apah changetrial (e.g., starfish spinning[MANNER] unde a
bdl [PATH]), and apah and manne changetria (e.g., starfish flapping[MANNER] past a bdl
[PATH]). Infants dishabituated to these test trials, suggesting that they noticed something had
changed in these events.

Casasola, Hohengein, and Naigles (2003)demondrated tha English-learning 10-month-
oldscould pay attention to and discriminae both path and manne in eventsinvolving
nauralistic scenes and human agents (e.g., ayourg child crawling[MANNER] in front of abush
[PATH] vs. ayoungchild hoppng [MANNER] in front of abus [PATH]). Ten-month-olds
were habituated to ayoungchild demondrating bath a path (e.g., in front of abud) and a
manne (e.g., skipping). At test, infants were shown three clipsdemondrating a changein path, a
changein manne, a changein both path and manner, andtheclip they saw during habituaion
(control). Infantsincreased thar attentionto changes in both pah and manne. These results
provide evidence tha infants pay attentionto nonlinguistic components of action events (such
as pah and manne) tha relationd termstypicaly encode

Using the same stimuli and methodsas those used in Pulverman and Golinkoff (2004),
Pulverman and colleagues (2003)foundtha English-reared 14- to 17-month-olds like the7- to
9-month-olds, noticed that something in these events had changed. Unlike theyounge infants
who do not show evidence of noting specific changes in pah and manne, these older infants
viewed pah and manne as independent elements of events. For example, those infants with a
highe vocabulary (as assessed by the MacArthur Communicative Development Inventory) were

more attentive to the changein manne than thar lower vocabulary counerparts. These results
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suggest tha infants at this age notice components of actionstypically encoded in ther language
and tha languaye may play some role in theability to notice and attend to these components.
More recently, Pulverman et al. (2007)explored Spanish-reared infantsQdiscrimination of path
and manner. Spanish-learning infants, like English-reared infants, show evidence of the ability to
notice changes in both pah and manne. However, unlike ther Engish-reared counerparts,
Spanish-learning infants with alow vocabulary attended to manne as a specific element of
interest, while the high vocabulary infants did not. Taken togeher, these studies show that
infants bring to thetask of learning relationd terms the ability to discriminae those components
tha are lexicalized in languaye Additiondly, they also suggest that differential focuson these
semantic components can have an impact on children®@ lexica acquisition across languaye

These studies provide uswith information aboutinfantsCebility to parse dynamic events
and to attend to components tha are codified in motion verbs Thisis only the beginning of wha
infants need to knowto solve the verb-learning problem however. As Oakes and Rakison state,
Quordsrefer to categories of objects and eventsO(2003,p. 4). Tha is, verbslabd notsingle
actions but categories of actionsand events. Running, for example, is congdered the same
actionwhethe peaformed by an Olympic runne or a child. After children have the ability to
parse eventsinto digtinct actions they mug look for similarities across these actionsand
categorize them. Wordswould lose ther utility if each indance of an actionrequired a different
name.

Categorization of Actionsand Spatal Relations

Theliterature presented thusfar pants a partrait of an infant capable of attendingto

motion, parsing events, and discriminating those semantic components that are encoded in our

lexicon of relationd terms. However, onae children learn howto parse eventsinto distinct
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actionsthey also mug learn howto categorize these actionsinto meaningful units. For objects,
infants mug learn that both perceptudly similar and dissimilar objects can bein the same
category (e.g., QrehiclesOindudes perceptudly dissimilar airplanes and cars). Likewise, in the
categorization of actionsand spatial relations infants have to learn that both perceptudly similar
and dissimilar actionsand relationscan be categorized togeher. For example, Dad givingaring
to Momand Brother giving a sodato Sster are categorized as the same action Bgiving, despite
thar perceptud dissimilarity. Thus thenext step in processing events for languaye, is acquiring
theability to form categories of the semantic components codified in languaye

Categorization allows for Qorganized storage, efficient retrieval, and the capability of
responding equivalently to an inddinitely large number of exemplars from multiple categoriesO
(Quinn, 1994 p. 58). Forming categories reduces the demand on our limited memory storage and
allows usto make indudive inferences aboutthe world. Infants who form categories of spatia
relationsare capable of experiendng objectsin a cohaent spatial layout, rather than
experiendng objects as spaially unrelated. Categorization of spatial relationsappearsto bea
prerequisite to a hog of skills, induding spatial memory, locomotion, undestanding geographic
or travel maps object recognition, reasoning aboutdynanic spatia events (like collision), and
acquiring alexicon of spaial terms (Quinn, 2003. In thenext sections we explore infantsO
ability to categorize spaial relationsthat are lexicdized in relationd terms.
Categorization of containment, suppott, anddegree of fit

Baillargeon (e.g., Baillargeon, 2001;2002;Baillargeon & Wang, 2002;Hespos&
Baillargeon, 20013 2001h, and Hesposand Spdke (2004)showed tha infants could
discriminate amongthe spaial relationssuppot, containment, and degree of fit. Can infants form

nonlinguistic categories for all three of these spatial relations? By answering these questions



Current events 18

researchers begin to address whether infants have the conceptud foundadionsneeded for learning
spdia expressionsin thar native languayes.

McDonoughand colleagues (2003)familiarized 9-month-old infants from English-
speaking homes with six different scenes depicting tight-fitting containment. I nfants were shown
onescene depicting the same relation seen during familiarization (i.e., containment) pared with
another sceneshowing anovd relation (i.e., suppat). For example, infants who were
familiarized with tight-fitting containment were shown anovd scene of tight-fitting containment
pared with a scene depicting loose-fitting suppot during thetest trials. Infants looked
significantly longe at thefamiliar relation during thetest trials. These findingssuggest that 9-
month-old infants can abgract acommonrelationd element and categorize the spaial relation
tight-fitting containment.

Casasola and Cohen (2002)al so examined thetypes of spatia relationsinfants categorize
prior to the acquisition of spaial languaye In this study, objects presented to infants during the
familiarization trials varied. Nine-month-oldsfrom English-learning homes were habituated to
four events, each depicting different pars of oljects in the same spatial relation (e.g., either
containment: putting acupin adogbowl; suppot: putting a cup onan inveted dogbow; or
tight-fit: fitting a green peg in ayellow block). After habituation, infants were shown four test
trias: (1) acontrol trial, during which they saw familiar objectsin the familiar relation, (2) an
object changetrial, during which they saw novd objects in thefamiliar relation, (3) arelation
changetrial, during which they saw thefamiliar ojectsin anovd relation, and (4) an
object/relation changetrial, during which they saw novd objectsin anovd relation. Those
infants familiarized with containment events looked significantly longe at thenovd versus

familiar relationship regardless of the object change, indicating tha they had formed a category
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of containment despite the changein objects. Infants who saw either suppott or degree of fit
events during habituation did not show an increase in attention to the novd relationsduring test.
Theresults suggest tha 9-month-oldsare unable to form a category of either suppot or degree of
fit when the objects used to depict therdation vary.

Perhgpsthe mog stunning of therecent demongrationscomes from Casasola, Cohen, and
Chiarello (2003)who investigated whether 6-month-old infants could categorize the spaial
relation, containment. In a habituaion task, infants were presented with different objects
depicting a containment relation. After they habituated to the events, the experimenters presented
anew example of thefamiliar spaial relation (i.e., containment) and an example of anovd
spdia relation (i.e., suppot). Infantslooked significantly longe at thenovd spdial relation
(i.e., suppot), indicating tha they have formed a category of the spaial relation, containment.
This experiment replicates and extendsthe results reported by Casasola and Cohen (2002) in
which 9-month-olds demongdrated that they could categorize containment relations

Results from these studies highlight three important points. First, preverbd infants can
form noniinguistic spatia categories of relationsthat are codified in relationd terms. These
findingsprovidefurther suppot for the hypohesistha infants have some of the prerequisite
founddionsof event processing that are needed to build alexicon of relationd terms. Second,
and important to our later discussion of GibstractOspatial categorization infants are initially
unable to form categories of suppot and degree of fit. If older infants show evidence of this
ability, it would reveal a developmental trend in the categorization of spatia relationsbonein
which infantsinitially rely onthe specifics of the event to abgract the common relation.
Eventudly thisreliance on specific objects gives way to an abdraction of therelation across

varying obijects resulting in GibstractOspatial categories. If this hypohesisis confirmed it would
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paale thefindngsof Quinnand colleagues (Quinn, Adams, Kennaly, Shettler, & Wasnik,
2003;Quinn, Norris, Pasko, Schmader, & Mash, 1999)who foundtha the static category of
between could only beundestoodin terms of the specific objects with which it was ingantiated
until 10 monthsof age

Findly, Casasola and Cohen@ (2002)data show that some spétial concepts are more
accessible than others. English-learning preverbd infants were able to form a spaia category for
containment, butnot for suppot, even thoughboth are lexicalized in English. Perhgosthen, each
spdia relation has its own developmental trajectory, with infants showing evidence of
discrimination and categorization of these spatial relationsat different ages. These results and
those from McDonoughand colleagues (2003 provide empirical evidence tha infants both
attend to and categorize some semantic primitivesin theways proposd by both Gentner (1982;
Gentner & Boroditsky, 2001)and Mandler (1991;1992;2004) Thus infants bring to thetask of
learning relationd wordsthe ability to discriminate and categorize those components that are
lexicalized in ther naive languaye
Categorization of path and manne

Thoughlessis known aboutthe semantic components, path and manne, we do have
evidence tha infants are capable of noticing and discriminaing changes in both path and manne
(Pulverman & Golinkoff, 2004;Pulverman, et al., 2003)and tha infants can form categories of
these semantic components.

Using tightly controlled, animated stimuli, we created two studies usng dynanic events
to address thefollowing questions (a) can infants abgract an invariant path across multiple
exemplars of manne? and, (b) can infants abgract an invariant manne across multiple

exemplars of pah (Pruden, Hirsh-Pasek, Maguire, & Meyer, 2004? Using the Preferential
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Looking Paradigm (Hirsh-Pasek & Golinkdff, 199), infants were familiarized to four events.
Each event depicted an animated starfish performing both a single manne and single pah (see
Figure 1 for examples of the pahsand mannes). Three age groups 7- to 9-months-olds 10- to
12-month-olds and 13- to 15-month-oldswere tested. We started our investigation with infants
asyoungas 7 months because thisis the age at which infants show the ability to natice these two

semantic components (Pulverman et al., 2004)

Figure 1. Examples of
manners and paths to be
used in stimuli. Though
illustrated as series of
static postures, the
manners will be
performed as continuous
motions (figure from
Pulverman, et al., 2003).

X
>*
X

Bending | Spinning | J. Jacks

To examine whether infants could abgract an invariant path across multiple manne's,
infants viewed an animated starfish peform the same exact path across four distinct manna's
during familiarization. During thetest phase, infants were shown two events simultaneoudy, an
event depicting the same path and a novd manner, and an event depictinga novd pah and novd
manne. Only 10- to 12-month-old infants showed a significant preference for the familiar test
event during thetest phase, while infants younge than this did not show a preference at test.
These findingssuggest that infants as youngas 10 months can abdract theinvariant path across
multiple exemplars of manne (Pruden et a., 2004).

We also explored infantsQebility to abdract an invariant manne across multiple

exemplars of pah. During familiarization infants viewed four events, each depicting the same
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exact manne across varying pahs At test, infants viewed both an event depicting the same
manne with anovd path, and anovd manne with anovd pah, smultaneoudy. Only the oldest
age group examined, the 13- to 15-month-olds preferred to watch the novd test event. These
results suggest tha infants as youngas 13 monthscan abgract an invariant manne across
multiple exemplars of pah. Both of these studies indicate tha infants have afundamental ability
to abdract theinvariant amonga series of motion events.

By asking whether infants can find an invariant path or manner, we begin to explore
infantsOebility to form categories of these semantic components. Research will however, need to
be expandel to look at when infants can move beyondsimply abgracting invariant components
of action events. In each of ourclips children saw the exact same path across varying mannas
or the exact same manne across varying pahsbthe invariant in each study was the semantic
component that remained condant. In thereal world, children rarely see such contrived scenes.
Rather, children often see several different actors perform the same action at different pointsin
time. These studies provideafirst step in undestanding the categorization of the semantic
componets path and manne by investigating children@ ability to abgtract an invaiant action.
Had children failed at these tasks, there would belittle reason to moveto more complex,
nauralistic stimuli. Ther success gives usreason to now explore therangeof variability that
infants can process and detect regarding categorization of path and manne.

In sum, research suggests tha infants have the ability to perceive, process, and abgract
four semantic components tha are lexicalized in the English languaye, containment, suppot,
pah, and manne. Perhgpsthen, as some suggest (Gentner & Boroditsky, 2001;Mandler, 20049,
infants do start their languagelearning with a set of privileged conoepts used to make sense of

events and spatia relationsin theworld.
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Factors that Hinder or Support Infants’ Abstraction and Categorization of Spatial Relations

Infants can form categories of spaial relationsalbet with some categories comingin
earlier than othes. But, thereis a catch. Theknowledgethey have is more fragile than it might
first appear. For example, Baillargeon and colleagues (Aguiar & Baillargeon, 1999;Baillargeon,
2004;Hespos& Baillargeon, 2001a 2001b;Wang, Baillargeon, & Paterson, 2005 report tha
younginfants have great difficulty in generalizingwha they know aboutoccluson, containment,
and covering relationsto new ingances. Further, as Casasola and Cohen (2002) have shown
infants were unéable to form categories of either suppott or degree of fit when the objects used to
portray therelation were notthose tha initially depicted therelationship. They are notableto
form GabgtractOspatial categories. This research suggests that extending (or generalizing) a
relationto anew set of objectsis a different task than forming an initial relationd category.
Thereisaso evidence in theresearch on verb learning that children have difficulty extending
thar verbsas widdy as adults do (Ma, Golinkoff, Shun,Brandone Hirsh-Pasek, & Song 2007;
Seston, Golinkoff, Ma, Tomlinson, & Hirsh-Pasek, 2007) Other studies show that children have
difficulty extending a newly learned verb to new referent actions(Forbes & Farrar, 1993;1995;
Maguire et al., 2002;Poulin-Dubois & Forbes, 20@). For ingance, Maguire and colleagues
foundtha 18-month-olds could not extend a novd verb to new agents.

These studies suggest tha there is a developmental progressionin children® ability to
categorize and extend nonlinguistic spatial relations (Aguiar & Baillargeon, 199; Baillargeon,
2004;Casasola & Cohen, 2002;Hesposé& Baillargeon, 2001a 2001b;Wang et a., 2005)as well
asrelationsportrayed in action events and labd ed by verbs(e.g., Forbes & Farrar, 1995) As
Casasola (20053 writes, OnfantsQinitial reliance on familiar objects for recognizing a spatial

relation eventudly gives way to recognizing therelation with nove objects as wellO(p. 279) At
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first, infantsOspatial categories are limited to the origind objects and events that depict them.
Only later areinfants able to break away fromthese origind objects and events and form abgract
spaia categories. For example, the English spaial term on applies to the spatia relation of
suppot, regardless of the objects that are used to depict tha relation.

Casasola (20053 investigated 14-month-olds ability to form an abdract spatia category
for suppot. Shewas interested in looking at theimpact of thenumber of category exemplars
shown and children@ ability to form relationd categories. Infants who had habituated to only
two exemplars were now able to categorize suppot, while those who were presented with six
exemplars did not show evidence of the ability to categorize suppot. Casasola argued tha
infants failed to form a category of suppot in the sx-exemplar condition because they were
attending to the objects and not therelations and because they did not have enoughtime to
compaetherdations A paallel findingwith verb learning is tha of Maguire, Hirsh-Pasek,
Golinkoff, and Brandone(2007) They foundthat 2.5- and 3-year-oldswere able to learn and
extend anovd verb to anew agent after they had seen a single actor but not after they had seen
four actors.

Research has just begunto address the abgract spatia categorization of the semantic
componets path and manne. Pruden et a.@ (2004) research oninfantsQebility to abgract an
invariant pah and manne takes afirst small step in addressing the question of whether infants
can form categories of actionsin motion events. Song, Golinkoff, Seston, Ma, Shdlcross, and
Hirsh-Pasek (2006)built onthe Pruden et al.@ results and showed 10- to 12-month-old infants
dynamic events of four different human actors either jumping or marching for familiarization.
No languaye accompanied these events. Each actor marched or jumped in two different ways

(e.g., across the scene versusup and down stairs visible in the scen€). Results suggest that even
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10-month-olds can form a category of adynanic action event (marching vs. jumping) performed
by different actors. Babies preferred to watch thefamiliar action at test when performed by a
novd actor. Pruden (2007)also reported tha babies were able to extend an invariant category to
indudeanew agent at 10 monthsof agefor path and 13 monthsof agefor mannea. Thus the
research beginning to emerge suggests tha the categorization of dynamic action events may be
present prior to thetime tha languaye comes on the scene. Only further work will tell whether
theambient languayeitself is playing arole in this categorization. Theresearch to bereviewed
bdow suggests tha it might

Can languagehdp infants form dynanic action categories?

A large body of research ontherole of language in object category formation already
exists. This research generally shows tha infantsQobject categorization is facilitated by use of a
common labd and tha languaye heightens attention to objects (Balaban & Waxman, 1997;
Baldwin & Markman, 1989;Booth & Waxman, 2002; Gentner & Namy, 1999;Gopnik & Nazzi,
2003;Namy & Gentner, 2002; Waxman & Markow, 1995) Very little is known aboutthis same
phenomenonin theream of spatial discriminaionand categorization. Would the addition of
languaye aid infantsQdiscrimination and categorization of spatia relations? Two possibilities
exist.

Firgt, theaddition of languayeto previouscategorization tasks could heghten attention to
spdia relationsand facilitate categorization as it does in object categorization studies. Suppot
for this hypahesis comes from theliterature tha shows tha labds hdp infants form categories
of objects (Balaban & Waxman, 1997;Waxman & Markow, 1995) Second,the addition of
languaye could disrupt peformance in spatia discrimination and categorization tasks as the

introdudion of languaye may increase the processing demands This possibility is suppoted by
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Stager and Werker@ research (1997) In anonlinguistic discrimination task, 14-month-olds
could discriminate between two minimal par phoremes (/b/ vs. /d/). However, they were only
able to do so when the phonenes were presented in the absence of an object. The addition of an
object increased the processing demandsof thetask and caused infantsto fail to discriminate.
Severa studies have already been conduded to test this empirical question.

Casasola (2005b)tested whether languaye would facilitate the formation of an abgract
spdia category of suppot. Using the same design/stimuli as those used in Casasola and Cohen
(2002) shefoundtha infants were able to form a category of suppot when thefamiliar word on
accompanied the habituaion events. Thus theaddition of a familiar word can aid in the
formation of abgract spatia categories.

Pulverman, Brandone and Salkind (2004 also examined therole of languayein the
processing of motion events. Using the same events from Pulverman et al. (2003) languayewas
added to see if 14- and 17-month-old infantsOprocessing of path and manne would be
influenced. Results indicate tha English-learning infants who heard anovd verb labd during
habituaion noticed the manne of motion more when compared to those infants who participaed
in theorigind, nonlinguistic version of this study. Infants who heard the novd verb labd during
habituaion did nothowever increase ther attention to the pah of the agent. It appears tha when
English-learning infants hear anovd verb labd while watching an event, they inarease ther
attention to themanne of themotion. These results suggest that the addition of languayeto this
task makes a difference by guiding infantsOevent processing. Furthermore, notjust any labd will
do. Thisresult vanishes when anounlabd isused, suggesting tha children are sengtive to form
class of the novd word that accompanies thevisud displays (Pulverman, Golinkoff, Hirsh-

Pasek, Brandone & Seston, 2006. These studies show that theintrodudion of alabd
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differentially heightens attention to semantic components, while Casasola and Cohen@ (2002)
research suggests tha labds facilitate the formation of the spatial category, suppot. Does a
common labd also facilitate the abgraction of pah or manne in thos infants who were
previoudy unable to do so (Pruden, 2007;Pruden et a., 200§ ?

Pruden et al. (2004)foundtha infants younge than 10 monthsof age could not abgract
an invaiant pah in a series of motion events, and tha infants younge than 13 months of age
could notfind an invariant manne. Furthermore, in both studies, 7- to 9-month-old infants were
unable to abdract an invariant path and invariant manne. This failure provides uswith the
oppotunity to test whether the addition of languaye can assist in categorization of these action
componets. Using the same procedure and stimuli, Pruden et al. (2006;Pruden, 2007)added a
labd during familiarizationto seeif it woud hdp infants abgract an invariant semantic
component.

In the pah study, we familiarized infants to four motion events each depicting the same
pah (e.g., dverQ, butvarying manne (e.g., Glapping® Gpinning® Qwisting® ending®
accompanied by thenovd verb labd QavingOAt test, infants were simultaneoudy shown a
familiar event (i.e., familiar pah, novd manne; Qoe-touching overQ) and anovd event (i.e.,
novd pah, novd manne; Qoetouching undeQ in silence. We predicted that if infants could
abdract an invariant pah, they would have a significant preference for oneof thetest events. The
results were striking. Seven- to ninemonth-olds benefited from the addition of a common labd,
showing a significant preference for thenovd test event (e.g., Qoetouching unde( at test. The
induson of languaye appears to facilitate the abgraction of path.

In the second study, 7- to 9-month-oldsviewed four familiarization events, each

depicting the same exact manne across varying pahs (e.g. Gpinning overQ Gpinning aroundQ
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Qypinning behindQ and Gpinning pastQ Pruden et al., 2006 Pruden, 2007 and accompanied
agan by thenovd verb labd QavingQ(repested atotal of 16times). At test, infants were
presented simultaneoudy with thefamiliar manne/novd pah and anovd mannea/novd pah
(e.g., Gpinning undeOvs. Qwisting unde Q. Unlike the path study, infants did notshow a
significant preference for either test event. Infants were not able to use the common labd to
abdract theinvariant manne. However, perhgpsfurther research will revea tha 10- to 12-
month-olds profit from the addition of languaye Recall tha mannea abdraction did not occur
until 13 monthsin theorigind research withoutlanguaye (Pruden et a., 2004).

Taken together, the results from both Pulverman et al. (2004) and Pruden et al. (2006;
Pruden, 2007) suggest that, as in the object categorization tasks, labels heighten attention to
features of actions within events. However, labels may not always help. For Pruden et al @& (2006)
7- to 9-month-olds the presence of alabd hdped them abdract a path, but nota manne.
Languaye appears to differentialy affect infantsQabstraction of semantic components. On the
onehand, it appears that languaye plays a specia role in hdpinginfants abgract semantic
componeats. On the other hand, this facilitative effect appearsto belimited at present to only one
semantic component, path. Thereis reason to bdieve tha path may be more fundanental in
learning abouttheworld (Mandler, 2004 Pruden et a., 2004)and earlier expressed in languaye
than manne (Naigleset a., 1992;Zheng & Goldin-Meadow, 2002) Perhgps then, abgracting
pah is easier and requires less attention than abgracting manne'.

Bringing it All Togeher: Events, Actions and Spatal Relationsin Infancy

Wha have we learned abouthow infants and yourg children perceive and categorize the

events tha will beencoded by thar languaye? This review has focused specifically onthe

undepinningsfor thelearning of verbsand spatia expressions asit isthese parts of languaye
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tha routindy labd events or ther outcomes.

First, we have foundthroughour review tha thereis a developmental trendin the ability
to process and categorize events. Research shows different semantic components are processed
and abdracted at different points in development. For example, Casasola and colleagues
(Casasola & Cohen, 2002;Casasola, Cohen, & Chiarello, 2003 demongrated the ability to form
categories of spatia relationsdevelopsat different times for different spatial relations Infants
could form categories of the spatial relation containment before they could form categories for
the spaial relationssuppot. Findly, in related research, Baillargeon (2004) showed tha infants
pay attention to different perceptud features within different types of spaial relations In these
studies, 4.5-month-olds could reason aboutoccluson relationswhen they were given height
information, but were unable to use this same information to reason about containment relations
until 7.5 monthsof age

Pruden et a.@ (2004 findingssuggest that the categorization of semantic components, like
pah and manne, does not come online at the same time. Infants abdract invariant pahsacross
varying mannes before they can abdract invariant mannes across varying paths These results,
adongwith Pulverman et al.(3 (2003;2004), suggest that the semantic component path might be
more fundamental than manne in building a conceptud foundaion for verb learning. On the
othe hand, theresearch of Songet a. foundthat infants could abgract a category of manne at
10to 12 monthsof age, severa monthsearlier than Pruden et a. (2004) Thereason for these
differencesis undear, indicating that we are jud at the beginning in unde'standing thefactors
tha facilitate or impedethecategorization of actions Nor did Songet al. (2009 test for pah
categories. Prior work by Pruden et al. suggests that had Songand colleagues tested for path

categorization, perhgpsthey toowould have foundpah emerging prior to manne.
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Why does path seem to be congstently favored over manne in the studies tha test for
both? One possibility isthat path is more perceptually salient than manne. This accountis
suppoted by numerousfindings For example, Maguire (2003;Maguire et a., 2003)foundtha
English-speaking children unde 3 years of agewillingly attach anovd verb labd to the pah
rather than to themanne of action. Even when provided with additiond syntactical information
(e.g., CBtarry is blicking over thebdl), only those children with alargearsend of relationd terms
(e.g., above on,kick, tickle) behaved like naive English-speaking adults and attached the labd
to themanne of action. Further, research by Pulverman and colleagues (2003)demongrated that
14- to 17-month-olds with arich vocabulary, were more attentive to manne changes than ther
low vocabulary counerparts. These studies demonstrate that children are initialy biased to
attend to and labd path, an argument congstent with Mandler (2004)who views pah as oneof
the conaeptud primitives needed for the conagptud development of motion. As Mandler writes,
(EP ATH isthesimplest conceptudization of any object following any trajectory throughspaceO
(p. 28). Perhgpsthen, it is more important to knowwhere you are going, your pah, rather than
how you gotthere, your manne. Thus it should thuscome aslittle surprise tha path seemsto be
processed and abgracted before manne.

The secondthing tha we have uncmvered isthat there are factors that can facilitate the
categorization of dynamic events. In paticular, theuse of alanguaye overlay seemsto heghten
attention to some components of events over othea's (Pulverman et al., 2004 and to facilitate
event categorization (Pruden et al., 2006;Pruden, 2007) Thereislittle undestanding at present
of the mechanism tha isinvolved in thisfacilitation. It may bepurely attentiond, in that a
congstent soundmay cause children to watch an object or event more closely (Baldwin &

Markman, 1989;Kaplan, Fox, Scheuneman, & Jenking 1991;Menddson & Haith, 1978. In this
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case, mudcal notes might facilitate dynamic category formation in the same way. Or, languaye
itself may beas Roge Brown (1958 argued longago, Gin invitation to form categoriesQ By its
sameness, it may beindicating tha the diverse exemplars over which it is used share important
similarities as well, a postion espoused in somewha different ways by Waxman and colleagues
(Balaban & Waxman, 1997; Waxman & Markow, 1995). Clearly there is much more to bedone
in undestanding how infants form nonlinguistic event categories tha will ultimately by encoded
by ther naive languaye
Condusdons

To undestand how relationd terms are learned in youngchildren investigationsof the
conoeptud foundaion of verb learning are essential. As this chapter demondrates, we are only
jugt beginning in our ability to comprehend how infants process and detect actionswithin events.
How do infantsOperception and conception of events map onto theworld®@ languayes? How do
children learn to attend to the particular semantic components ther languaye favors?

Much of thework doneon infantsOevent processing has only examined a very small slice
of events Dmotion events. Despite the limited amount of research on event processingin
infancy, we are aready startingto see clear evidence that infants can process key aspects of
motion events. For example, we now have evidence tha infants can at the very basic level
process, abdract, and categorize those spadial relationstha make up motion events.
Impressively, infantsin thefirst year of life show the burgeoning ability to discriminate and
categorize thekindsof relations induding containment, suppott, path, and manne, that are
codified in thelanguayes of theworld (Casasola, 20053 Casasola & Cohen, 2000;2002;
Casasolaet al., 2003;Choi et a., 1999 Hespos& Baillargeon, 2001a 2001b;Pulverman et al.,

2003;Pulverman & Golinkadff, 2004;Pruden et a., 2004;Pruden et al., 2006)
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This bringsusback to the question of why are verbs so much harder to learn than nouns
Researchers arguethat it is notthe conagptudization of actionsand events tha makes learning
relationd terms so difficult (see Maguire & Dove, thisvolume; also see, Gentner, 1982;Gentner
& Boroditsky, 2001 Hirsh-Pasek & Golinkoff, 2006; Snedeker & Gleitman, 2004) Inded, our
research suggests tha children have many of the prerequisite abilities needed to map relationd
terms onto actions Gentner (1982 hypotesized tha the problem in verb learningis with
packaging relationsand mapping words onto relations(see Maguire & Dove, this volume, for a
more thoroughdiscussion; Maguire et a., 2006) The research we present here suppots this
hypothesis. Infants are capable of making sense of theworld of both objects and events. At the
very least infants are sengtive to the spatia relationsand actionsembedded in events and
encoded in relationd terms. Despite thefact that the study of how infants view dynamic stimuli

isso young,thegoodnews isthat infants are interpreting the current events in their world.
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