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INTRODUCTION

The study of perceptual development tocuses on the foundations of perception
and traces the changes that perception undergoes with growth and learning . Thus
Tronm a developmental perspective on evenl percepltion, one secks o discover the
origins inomlancy of the ability to perceve events, ways m which this abiliy
changes during childhood, and the aspects of this ability that persist throughou
development. Although the study of event perception is a relatively new field, o
signilicant amount of developmental reseurch has already been undertuken. In
our discussion, we considered some of this rescarch, i order w find out what has
been learned and w dentily directions for turther investigation (see Gibson &
Spelke, 1983, for turther discussion).

Events are changes in the layout of the substantial surfaces of the enviran-
ment, such as displacements and deformations. They have a beginning and an
end, and are pested within other events (however, see Mace, this volune)
Events are specified by information in ambient arrays, and usually this informa-
ton s avinlable W more than one pereeptual system, Some events have conse-
guences lor an organism and provide certain possibilinies Tor its acton, In 1. 1
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Cotbvsom s o9 Che 8y lermunelogy . they have affordunces {or behavior, For
eratiple, o minsical cvents aftord the possibility of synchronous rhythmic
B menl bor fimans Inaddition, events can reveal the affordances of objects
ated places. the attordances ol some objects may remam ambiguous unil an
ulmerver cocouiders those abpects wathin an event.

Hhe ahove characienization ol events leads 1 several questions concerning the
desclopient of eyvent perception. When does the perception of events and their
allordanees begin. and how does it develop? Specitically, is the perception of
cvetils prary i deselopment, or s achieved on the basis of ontogenciically
Prsn peteeplisons ol stabic surtace Layouts™? s multimodal perception of events an
cally aclies it o s b dependent on extensive learning of correlations be-
Pvcwnn Bty s peecilie sensations" Arc some of the atfordances of events and of
RIRETRIN B IIleJ:l.'dl.le'l_'. ]'ll.'l'l.{l\l._'d und acted U h_'; i“lil-l'llh. Or e “W““i"ﬂ" al-
Lacbicdd B cvcnts vnver the course ol development through an associative or con-

|
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Fhie expanchng lteruture on event perception suggests thal
ibants begm hite wath the abibny W pereeive events mulumodally and to act on
st ol Ui atlordances, Studies of event perception in childbood suggest thut
these abibites are retuwd and that perceprion becomes differentiated as the child

aclively explores the enviaronment

EVENT PERCEPTION IN INFANCY

Prospone the conphases one milants” perception of unchunging two- dimensional
[rabterns it s Characenized most work on perception in inluncy, it has long
Boci evident that bty e allentive o events. For example, Wenlieimer's
chy canhs abseraton that lus oewborn daughter wrned ber eyes w look in the
diecton ol ane cvent that produced a sound suggested that exploration of events
b the aushitory and visual pereeptual systems is coordinated at the beginning of
b Kecem studies support this suggestion (e.g., Muir & Feld, 979 and
dicate et courdmated visual and haptic exploration occur as well (e.p., von
Fadsten, 149a2)

Cinen that many events are speciiied by informanon avalable w more than
vt prercepiual system, wnd that infants explore events with difterent perceptual
siosteins o coordinated Tushion, the guestion anises as o whether intants per-
cetve unilary cvents when there s intormation available multimoedally. Inog series
ol studies, Spethe (97600 1979 has investigated 4-month-old infuns” detection
ol oplical and scoustical mlormation specifying the emporal structure of events
Fhie miwthond developed by Spelke is wopresent infants with two movies side by
sade woth the sound ek correspanding o one of the movies centered between
the bwo screens A concealad abserver records the direction ol the infant’s gare,

atd pretercntial lookmg W the sound-specificd movie is twken as evidence for
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bimodal perception of the unity of the event. Using this method, Spelhe bis
lound that infunts percerve an awdible and visible event as unitary based on
certain characteristics of the event’s tempo. For example, she found that infans
who siw movies of two untamilior wy stulled animals movang up and down,
cach arbitranly pared with ditferent percussive sounds, lovked tor the sound
synchronized vhject, even when the sound was not sunultancous with the ob
ject’s impact on the ground. Thus fuirly abstract properties of events. such s
their tempo. can be perceived hmodally in infancy.

In further studies using this method, Bahnick (19800 mvestigated tans’
mtermodal perception of the substance of objects. She hypothesized that it
would perceive a single’ meaningtul event (e, show preferental looking 1ot
sund-specibied eventy only if both the acoustical and optical information spe.
ihed an object of the same substance, She showed 4-month-old wlams two Tl
ane of two wooden blocks Tntting cach other and one ol two wet sponges liting
eich other. The blocks had o souwmd track of “clacking”” notses and the spaonges
had - sound track of “sguishes.” She found preterential looking Tor the sound
synchronized film only when the optical and acoustical informaton tor the
abject’s substance specilied the sume kind of thing. Apparently the infants could
percerve the substance of the obpects both through lh:;'-l:u.'.:l:unh and the sounds,
and they perceived a unilied event only when the two sources of inlormation
WErS Comsislent

Walker (1982} has shown that 5- and T-month-old nfants can perceive the
umity of 4 movie of a person speaking expressively thuppy or sadi and s
appropriate sound track, also by using the preferential lookimg paradign see also
Dodd, 1979; Spetke & Cortelyou, 1981, Ininvestigating the iformation used
perceiving this event, Walker found that it was mot oerely o sunple g
relation, because the appropriate preferential lookmg occurred when the movie
and 1ts sound track were out of synchrony: nor was it simply the level ol activig
because the preferential looking was not found when the movies were presented
upside down, Walker suggesis that s the muual aftordance that links the two
presentations as one event. Finally, Born, Spelke, and Prather ¢ 19525 have Tound
that newborn inlamts, as well as 4-month-olds, detect the imermodal reluon
when they view a person speaking and a musical performance, and hear o sound
that s specific 1o one of them. Although further work needs o be done o
discover what information is being used by the mtants, all of these studies, and
miny others, demonsteate intermodal pereeption of events by very young inants
Intermaodal perceprion of events 15 not dependent vn extensive learmmg abuout the
correspondences between muodalities; rather, it appears o be a fundamental pe
ceptual ability by which infunts explore and obtain knowledpe about the world

Studies af the perception of the altordances of events have revealed that guie
young mbants perceive some of their altordances and act upon them appeopr
ately, In studies of visually gurded reaching, von Halsten tvan Hodsten, 1979,
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1980; von Hc1979) has shown that infants will reach for
moving objectcuracy, and begin to do so at least as early as
they reach foInfants adapt their reaching to the object’s
metion, reachon that the object will occupy when their arm
is fully extenddapt their reaching to the speed of the object,
even the first pbject moving at a given speed, limiting their
reaching atterhey can, in fact, catch (von Hofsten, 1979,
1980). These t infants accurately perceive when a maoving
object affordslating and that they coordinate their actions to
realize those |

Objects mvays afford catching, but objects moving in
other ways aord collision. Investigations of reactions to
approaching ( have revealed that infants as young as two
weeks will blve an approaching obstacle. Later on, infants
also withdraw object (Yonas & Granrud, 1981: ¢f, Ball &
Tronick, 1971 & Moore, 1971). However, when 3-month-
old infants pexrture, a surface that approaches an observer
rapidly but ath safely, they show no defensive reactions
(Carroll & Givents involving the approach of objects that
afford either or safe passage are discriminated and acted
upon appropriment, within the limits of the available action
systems.

Flmol:her im be seen is that of oneself moving throu gh the
environment. imotes, information for its own path of move-
ment is givenrn of optical flow (Lee, 1980). Studies by Lee
and Aronson worth (1981) indicate that infants and toddlers
use optical inkir postures and control their movements: that
is, they bothl the event of their own swaying. In these
studies, childvith optical information specifying their own
forward or balobal optical flow with foci of expansion and
contraction amns of a "‘swinging room."" whose walls and
ceiling moveand forward. The children compensated for
their apparenting in the opposite direction, or at least by
attempting to ly toddlers this often meant a complete loss of
balance, indion optical information in responding to this
event, even v and proprioceptive sources of information
specified stab

Events alss of objects and this is a topic that holds great
promise for ro static displays, events can reveal the bound-
aries of an obpportant properties such as its elasticity, mass,
and animacy ohansson, von Hofsten, & Jansson, 1980),
Research by K79, 1981) has shown that 4-month-old infants
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perceive the unity of an object whose center is occluded when the object under-
goes a translatory motion but not when it is stationary. Using an habituation-
dishabituation paradigm, they found that infants habituated to a stationary rod,
when the center of the rod was occluded from their view, showed moderate and
equal dishabituation to both an unoccluded broken rod and an unoccluded com-
plete rod. However, those infants to whom the rod was presented translating
behind the occluder during the habituation phase behaved like a control group
who saw an unoccluded complete rod during habituation, showing dishabituation
to an unoccluded broken rod and showing little interest in an unoccluded com-
plete rod. Thus the motion of an object provided information about the hound-
aries of an object in the region where it was hidden.

Studies by Gibson and her students (Gibson, Owsley, & Johnston, 1978,
Gibson, Owsley, Walker, & Megaw-Nyce, 1979 Walker, Owsley, Megaw-
Nyce, Gibson, & Bahrick, 1980) indicate that infants can perceive the rigidity or
elasticity of an object through deformation events. In one study. they habituated
3%-month-old infants to a foam rubber object undergoing three rigid transforma-
tions and then compared looking times to a novel rigid transformation with
looking times to a novel nonrigid transformation. They found that infants view-
ing the former transformation continued to demonstrate signs of habituation, but
infants who saw the nonrigid transformation became dishabituated. Parallel ex-
periments with deforming, elastic transformations yiclded similar results. These
findings indicate that infants can detect several different types of optical transfor-
mations that specify the substance of an object. Combinations of properties such
as elasticity constitute the affordances of objects. and recent evidence indicates
that these may be perceived and acted upon by voung infants (Gibson & Walker,
1982).

In sum., the evidence from many different studies leads us to conclude that
infants perceive events from the beginning of life and that these events inform
them about possibilities for action, aspects of their own movement. and the
properties of objects. Further research is needed to specify the information in-
fants use in perceiving events, especially in intermodal perception, and research
is also needed to investigate perception of the various properties of events
through all of the perceptual systems.

TRENDS IN THE DEVELOPMENT OF EVENT
PERCEFTION

Event perception undergoes clear and striking changes with learning and devel-
opment. Some of these changes are revealed through observations of the child’s
changing patterns of exploration of events. Others are revealed through investi-
gations of the child's changing ability to detect the information for events. In the
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course of development, exploration becomes more systematic, and perception
becomes more differentiated and economical. Most important, the child comes to
discover progressively higher order structure and meaning in events.

From the beginming of life infants have a small but effective repertoire of
investigatory activities such as moving their eyes and heads, listening, and
mouthing; and they can use these activities to discover properties of the environ-
ment. The development of infants” visual exploration skills recently has been a
subject of much study . It has been found that when a display suddenly appears as
far as 307 in the periphery, even one-month-old infants will localize it accurately
(Ashin & Salapatek, 1975). It has also been shown that infants are especially apt
to look at a target in their peripheral field of view it it moves (Tronick, 1972), but
they do so by making a series of inefficient saccadic movements. With age, both
the accuracy ol the localization and the efficiency of the scanning improves. The
improvement 15 gradual; children continue to localize and to track targets less
elficiently than adults throughout the preschool years ( Kowler & Manins, 1982).

The increase in the efficiency of eye movements is paralleled by the increase
in the efficiency of reaches o moving objects found by von Holsten (1979).
Younger infants (18 wks ) make a series of jerky movements to reach a target
while older intants ( 36 wks. ) make a fairly smooth reach. Reaching continues to
undergo developmental change throughout the first year (see, for example,
Praget, 1952; Bresson, Maury, Pieraut le Bonniec, & de Schonen, 1977), and the
perceptual guidance of manuval skill continues o develop through childhood.

All of the experiments mentioned indicate that infants explore events from the
beginning of life in systematic, though limited ways. The infant’s capacity for
exploring events is especially clear in experimental studies in which actions in
the infant’s repertoire control the presentation of environmental events. One of
the ecarliest developing exploratory actions is mouthing. Infants explore by
mouthing nearly from hirth (see Piaget, 1952), and it s likely that they can detect
object propertics such as texture and substance by mouthing long before they
detect them by manipulation. For example, infants detect correspondences be-
tween the sight and wuch of a rigid or flexible object by one month of age,
provided that the object 1s placed in the mouth (Gibson & Walker, 1982). This is
the case even when the optical information for the object’s substance is available
sulely through motion. Because manual exploration does not become skillful
betore 10 or 12 months, infants do not detect the same intermodal relation when
they hold an object in the hand until many months later (Gibson & Walker,

1952).

A large number of experiments indicate that infants as young as one month
will engage in active sucking when that sucking provides information about
events. For example, infants will suck to bring a motion picture film (a represen-
tation of an event) into focus (Kalning & Bruner, 1973). Similar results have
been found with speech or articulatory events (e.g., Eimas, Siqueland, Juscayk,
& Vigorito, 1971). Thus active sucking appears to be an early developing ac-
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tivity by which infants can explore events. Older infants are less apt to suck to
produce visible or audible events, presumably because other exploratory systems
become available that are more effective,

These studies all indicate that exploratory activities change und develop, as do
other patterns of activity. As children come to explore with increasing accuracy
u.mi efficiency, they will be able to detect more and more of the relevant proper-
ties und atfordances of events. We consider a few examples.

In the course of development, children appear to distinguish ever more finely
among events. A good, but little studied, example concerns the perception of
moving objects. In baseball, skilled batters differentiate with awesome precision
dmong pitches thrown at different speeds, with differing paths and amounts of
span, and skilled fielders are similarly adept at perceiving the trajectories of balls
hit into the air. All of us come to achieve some skill in detecting differences in
the patterns of motion of a ball. The development of such abilities should prove i
fascinating arca of study. Ball playing skill is just one illustration of the per-
vasive tendency of perceptual development toward greater differentiation: un
increase in the speci feity of discrimination of information (Gibson, 19649, Chs.
6, 20). Furthermore, since events typically are embedded in other events in
superordinate and subordinate relations, there are many levels for potential
differentiation. i

Children also come W perceive events more efficiently. The perception of
.\|In;uuh provides an example. Recent evidence seems 1o indicate that infants
d_lst'rimjnulc more potential phonemic differences than they will as adults. Expe-
rience with a language eventually leads to discrimination of only those sounds
that create meaning differences in the language; differentiation within the total
potential set improves resultant efficiency (see Jusczyk, 1981, for a review).

Another trend in perceptual development is for children to become in-
creasingly able to detect the higher-order structure in events. An example ol
pun_:uiving the higher-order structure of an event is perceiving a theme and
variations in 4 musical piece. This is an ability that develops across the life span
and is just beginning to be studied from the viewpoint of a developmental
perspective on event perception (Pick, 1979). In perceiving music, as in perceiv-
ing speech and other events, children become progressively more sensitive to
higher-order relationships that unify a complex sequence of changes over time
(Gibson & Spelke, 1983),

Finally. children learn more about the affordances of events and they become
increasingly able o produce events that reveal the affordances of objects (Gib-
son, 1982, For example, toddlers and older preschool children are especially apt
1o play with objects in ways that reveal their affordances. They bang blocks on
tables, squecze clay into multiple shapes, tear and crumble paper, and so forth
(Piaget, 1952, 1954, provides many revealing examples). They also discover the
special functions of more complex, jointed objects, such as levers, through
active exploration and manipulation (e.g., Koslowski & Bruner, 1972). These
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cetvities hold special promise for studying how affordances come to be per-

eived

CONCLUSIONS

esearch on event perception in infancy has established that humans begin 1o
splore and perceive events at the beginning of life, and that this capacity
rovides a toundation for many other aspects of perceptual development. This
ssearch indicates, moreover, that event perception becomes increasingly differ-

©ontated and efficient with development, and that children become increasingly

ensitive 1o the higher-order structure and the affordances of events. As percep-
on develops, it continues to be tied to the child’s actions,

We have pointed 1o areas where more developmental research is needed. In
losing. we wish to give one of these areas special emphasis. During infancy and
Wildhowsd, humans discover more and more of the affordances of the world,

D vHordances appear to be discovered primarily through events, as children act on

bjects o transform them and detect the information provided by these transfor-

< matons. Perception s directed to the alfordances of events, objects, and places

hroughout life. and is adaptive only in so far as the perceiver comes o have

Ciselul knowledge of these alfordances. Studies of the growth of knowledpe

thout alfordances in infancy and childhood should shed light on this central
epect of perception. To date, few studies of the development of the perception

“of aftordances have been comducted. Nevertheless, they provide one illustration

il the special contribution o the understanding of event perception that a devel-
pmental perspective can give. Specifically, a developmental perspective pro-

Condes a clearer view ol skill acquisition and perceptual learning than do experi-
©onents with adults, precisely because it focuses on the young organism as a

ampler, less skilled actor-perceiver. Thus developmental findings can offer rich
nsights into the acguisition of various types of special expertise by children and
whults, and can help o resolve major theoretical controversies about the founda-
tons of perceiving, acting, and knowing.
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Work Group on Perception
and Action

Prepared by Willivm H. Warren, Jr., Brown Universiny
J. AL Scont Kelso (Moderaror), Haskins Laboragories

Edward L. Cochran, Adelphi Universin
Ciunmar Sansson, University of Uppaala
David Lee. University of Edinburpgh

Rik Warren, Wright-Fatterson Air Force Base

Participants

The work group on perception and action was concerned with those eve
Gibson called “encounters,’” that is, events that involve an organism s
tual-motor activity. Like inanimate events such as rotation or breaking . «
ters may be described in terms of structural and transformational ivarian
temporal period over which the event transpires (see Warren & Sha

: |
volume). However, the work group was concerned less with how act

specified to an onlooker than with how actions are appropriutely scled
detection of affordances) and tailored 1o local condinons (the perceptual
of activity) by the participant. As Lee put it, the problem is one of dis
perceptual information abont and for the act.

The group focussed on the problem of how an action system mighi
lated by perceptual information specific to the dynamic regquirements o
We found ourselves returning again and again in this discussion to thre
questions. First, what perceptual information 1s necessary to guide o
Second, what in the basic design of the motor system allows perceptual
tion to guide it? And third, how does the action system adapt to clhangs
tions, and what is the role of perception in guiding adaptation” Here w
discuss each of these issues.



