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vear as
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productivity, when [ introduced Liz the other
night to a Japanese friend and colleague, he
reacted with great surprise telling Liz that he
though she was an old lady. It causes me to
receive a bad look from Liz, suspecting me to
have told nasty things about her to my friend
As yvou can see, Liz is modest on top of that, [
will give now the microphone to Professor
Spelke so she can tell us about where knoled-
ge begins physical

and about concept in
infancy.
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Thank vou Phillipe for that very exaggerated
introduction, almost as exaggerated as the
What

[ will talk about today is something more

title of my talk. for which [ apologise

modest thal “where knowledge begins”.
WE

nt to talk about the capacity to

EANise

the world that we perceive into the

we generally consider physical bodies ; units

like ps and chairs, glasses and tables—the
things that we call physical objects.

For a number of years I've been fascinated by
this ability. We as adults perceive ohjects
effectively, immediately, and effortlessly, but
the information on which our apprehension of
ohjects bazed

partial. This is true in all sensory modalities,

is is indirect and

extremely

it let me illustrate some of the problems with
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the 1o of vision, [ can do thasif we have the
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[his print is hy H e
of the prohlems of obje tiesn st thi
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time and from any given p

back of every ohject in a scene is, and i

case of

completeiy

the pex

Even when objects are

hidden by
not hidden by nearer
occluding objects, they stand upon and beside
other ohjects and this createz a =econd prob
lem, the problem of perceiving their bound-
aries. We as adults are able to perceive, for
example, that the green box in the foreground
of this is picture distinct from the woman in
blue sitting next to it 1 from the crosshar
underneath it. We perceive the boundaries of
objects, determining when two adjacent sur
faces lie on a single object and when they lie
on distinct objects.
scene, however, you'll see

If vou look around this
that in many cases
The third
aspect of object perception that interests me
can't be illustrated with a slide, although it is
the most striking one The objects that present

these boundaries are obvious,

themselves to the field of view do so sporadi-

cally : Images of ohjects are constantly com
ing into and going out of view, as we move our
e ourselves

through the

less we experience objects as persist-

CVEs around a scene, or as we mov
or ol themselves
.\.ﬂ."n'
ing continuously through time, even when they
are out of sight. When an object goes out of
gsight and then comes back into sight, more-
over, we are usually able to determine that the
object that we see now is the same as the
object we saw before.

My question, then, is this : How are

2Cene

we able to

perceive the unity. the complete shape, the

boundaries, and the persisting identity  of




objects through time? I've been trying to
address this guestion by studving the early
development of the ability  to apprehend
objects in infancy. To give you a very brief
overview of the conclusions and sugpestions |
will present today, our studies provide eviden
ce that infants have quite considerable ahil-
ities to perceive ohjects in the scenes they see
or touch. For example, an infant can some-
times perceive the complete shape of an object
th:

‘= partly hidden. he can sometimes per
s of distinetl objects that

ceive the boundari
touch or send overlapping images o the eve,
he can sometimes perceive the persistence of
an object that goes fully out of view, and he
can sometimes perceive the identity of objects
that are =een at different times, in different
places. But our studies also provide evidence
that infants’ capacities to apprehend objects
are much more limited than the capacities of
adults. Infants are able to perceive the unity,
the boundaries, and the persistence of objects
under some of the conditions that are effective
for adults, but not under all the conditions
effective for adults. This finding is, 1 think, of
special interest, because a consideration of
infants” patternz of successez and failures can
shed light on the mechanisms of object percep-
tion. The work I'm going to present today
suggests that those mechanisms are surpris-
ingly central —so central that 1 now think it
misleading to talk of objects as being per-
ceived. Objects are apprehended. 1 believe. by
a mechamism of thought. a mechanizsm that
makes sense o

meCct concept. wnat I think it

think it functions in infancy. Finally. 1 will
al
objects change over the course of growth and
development. 5o, on to the research.

I first began working on the problem of object
perception with philip Kel r i

Swarthmore College, and we wern

speculate about how conceptions of physic

after by Hilary Schmidt. who is nomw

puided by 2 peneral theori

opment of ubiect perception t

larger theoretical debate with

Perceplion
One theory, from the Gestalt psychologists,

proposed that objects are apprehended by

virtue of a peneral tendency to confer the

simplest, most repular org

ceptual scene.  This tendency, in

thought to reflect an intrinsic tendency of the
nervous system to assume a state of maximal
simplicity and balance. Thus, the capacity to
perceive objects by organising arrays into
simple units was expected to be present as
early in development as anything could be
perceived at all. On a Gestalt view, therefore,
VO WO

I expect a voung infant to organize
I
configurational properties favoured that or-

surface arravs imto objects when ever Gesta

ganisation. The other theory, from a tradition
of empiricism in philosophy and then psychol-
agy, proposed that object perception is the

outcome of an inferential process. In the
visual mode, for example. a perceiver an
array of visible surfaces and then {ills in the
unseen parts of objects by making inferences
about the most likely source of the visual
configuration that's presented. This inferen
tial process has been thought to depend on
processes of learning that occur as an infam
or child reaches out for the things that he sees,
manipulates them, moves around them. and
discovers the consequences of these various
activities

Kelman. Schmidt and | sought to distinguish
these views by investigating infants’ percep-
tion of partly hidden objects. In particular, we
focussed on displavs like the one in the next
slide "Slide 21 All of the studies that I'll be
alking about were conducted with real, 3-
dimensional objects, althongh vou will only
see sketches of them here. All were conducted

h-ald i

TS 1 imelers behind a wooden
blook., I was presemted in motion, back and
forth from this left-most position on the slide,
te a comparable position to the right, although
never moving far enough to bring the centre
into view. Adults shown this displav (and all

lie= have been conducted with adults

ds Well az mnfanls report a p aweriul Nupres

a unitary red, conmwected behind the

INEANT Tesy

JLY i I."‘.-i.

I thi= display to infants with the
ol i metion and allowed them to look at it
i as long as they wanted. When they

looked away, we took 1t away and then

10T as §or

1

presented it again, beginning the next trial
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Thes=e trials continued until ants hecame

bored with this display. as

reflected by a
decline in looking time to half its original

level, At that point we took the block aw
and e /

ed intants |

with a

complete rod _Slide 3. the di

| report seeing, and  Slide 4
| i mtre a dhispla
| isible areas of the partly o
I COSONI, Was as il Duny
e Bk h the |
i ; ;
| T e T e learh F ok
<hus ontinue to be bored with the complete
rod, and they should be relatively more inter
ested in this broken rod. On the other hand.
prereaching., prelocomtor (as Empiricists
worald claim) =see visual dizplavs as a mo
of vizible surfaces, then after becoming bored
| lay. n-
iled
z
1 CAam se I W i d
vver the 1 o oy
then infarts tended to look longer at the
ken rod. particularly on the first tr s
| difference did not reflect a general preference

for the hroken rod: Baseling preferences

hetween the 2 rods down here in an given in

the lower figure which depicts a condition in
1 which infants were presented with the same

test trials after being habituated to zomething

completely different. It looked, from this first
i study, as if we have evidence against the
' Empiricist view—prereaching infants did not
i seem to perceive this display as a mosaic of
visible surfaces—and some evidence for the
(Gestalt view—infants appear to perceive this
display as a connected rod. As we continued
our research in this area, however, our studies
began to cast doubt on the Gestalt view of
| ohject perception as well

[n our next studies, we switched from moving

objects to stationary objects. For example,

we tested infants' perception of a stationary
rod otherwise like the one used in this first

study. We also tested infantz" perception of a

statior

v displays with better Gest

Such as this display patterned on a display

studied by Michotte rodz forming an
equilateral triangle [Slide 3). We also con-

ducted studies using displavs like that on the
next slide—=olid objects of the best forms, in
this case a sphere [Slide 6]. All of these
{ studies supported the same conclusions @ four-

A

month-old infants did not 2eem to perceive
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any of these objects either as a set of visible
fragments or as unitary, continuous ohjects.
Let me give yvou just one pattern of results,
which you see on the next slide [Slide 71, This

slide wives me resu the

for the study witl
a second control

At the top is the
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and infants saw the complete and the broken

ngles in alternation. In both control
ups, habituation

to a fully visible figure
was followed by very low looking at that

4

partly hidden

elther as a *-i!:L'_ll:' connected llf'.l_"i"L'[ r as =
separate object visihle fragments ending
where the occluder began. Why do infarts fail
to perceive the unity of partty hidden, statior-
arv objects ? Perhaps, we thought. thev do not
see such ohjects at all. Mavbe bahies don't
pay attention to partly hidden objects unless
they move. We've been able to show in a
number of studies, however that infants are
sengitive to the visible areas of a partly hidden
stationary ohject., and that they respond to
changes in those visible areas. Then we
thought that infants might see partly the vis-
ible areas of partly hidden objects but not be
sensitive to their configurational properties :
Maybe infarts can't tell that the edge of the
top and bottom of an object are al

Research fr

iher of labora

tories including our own,

. has shown
that infants are sensitive to the configur-

ties of stationary ohje

They
m that’
s partly hidden, but they seem not to perceive

E T

€N ey ANE seeing a good

whether that form continues in a definite way
behind itz occluder if it's stationary.

Owr conclusion, so for, was that, Gestalt con
figurational properties such alignment, sur-
face =imilarity. and figural goodness do not,
by themselves, evoke perception of a unitary

ohject. Must an object both move as a whaole
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as have “good” Gestalt properties to be per-
ceived as unitary 7 We tested this idea using

display or the next slide [Slide 8] : an

ohiect where top and bottom differed in colom

texture. Wil

+edges were not alipned
but that moved as a whole, just as the rod had
moved in the first experiment. The results are
on the next slide | Slide 9. In this study, as in
the first study with the moving rod, infants
sepmed to perceive a single object connected
behind that occuder. Having habituated to

display, they looked longer at a displa

with a gap than at a connected display. Thi=
again is not a baseline preference for such a
displav. for the baseline preference was in the
opposite direction. A comparison of the find-
ing= of this study with the finding= of the
original sty
tl
ational properties on infants’ perception of
partly hidden objects—all that seemed to
matter was motion. We conclude, from all

the moving rod sugrpest
! -

there was no effect of (estalt Coniigur-

this research, that motion influences voung
infants’ perception of the unity of a pastly
hidden object, but that static configurational
properties do not.

Shortly after beganning research on partly
occluded objects, we began to study infants’
perception of the boundaries of obj

15 whose

ages are adjacent or over

LT el
visual field

apping in the

that second dspeect o -ril_El;L". per-
ception that 1 described at the beginning. For
exa

iple. we have investigated displavs like
the one on the next slide [Slide 10);: 2

rectangular =olid objects that differed in color

texture, and shape one standing in front of the

3] et Vo vV presenien Daiges Wil A VAarieiy
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We've investigated percepion of object bound

aries using 4 different methods. First research
h Roberta Restenbaum has used a habitua-
tion method similar to the method of Kellman
and Schmidt. Second. research with Claez von

Huofsten has used a re

i ol & obects as A 1, or
ey e separately | e of the
ODIeCT= = a s [ LIrd ress Ciwil
Wendy Born has used a surprise method, in

which we moved different parts of a twe

N (I:-;n:;;_- and looked 1o s '.\.:']:,'|."I;'

« were surprised by any such motions

Finallv. research with Penny Prathes has uszed

a number detection method. As some of you
may know, young infants have been shown tn

vie i the number of items

in & dis

plav, provided that number is =1 Ther

fore, we have used number detection methaods
to ask voung infarts, in effect, whether an
array of two objects like the one in this slide
consists of 1 unit or 2 units

All of these studies were conducted with
infantz of 3 to 5 months, and all of them
support the same conclusions.  First we've
found that infants perceive the boundaries of 2

adiacent ||hi|.-|_",-\. b r_'||'ll.'l."l".I|_'.: the relative

motions of those obiects. For example. if om
object is stationary while the object moves
behind it, or if 2 objects move in different
directions, infants will perceive those objects
as distinct. Motion specifies the boundaries of
overlapping objects, just as it specifies the
unitv of a partly occluded object. Second.
infants perceive the boundaries of objects if
those objects are separated by gap in 3
dimensional space For example, if two
ohjects are arranged in depth with a gap
between them, and infarts are allowed to
move their heads and therefore discover the
thinness of these objects and their separation
in depth. infants will perceive the 2 objects as

disti However, if 2 objects undergo no

distinctive motion, and if they are not separat-
ed in space (i.e.. they touch one another),
infants perceive them as a =ingle unit. even
when the 2 objects differ in shape, size. color,
texture and thev are presented such that no
w,|r'.';1;_';'- of one |l'f:l_||‘.'l are .'-||'.|;_:'.l:-|.! with the

surfaces of the other. In the case of perceiving

iect boundaries, as in the case of percemving
1h ||'!|i|-;"-_ (

kel uil
Ll detecting

roperties of a scen

such infants do organize surfaces into objects
by detecting spatial and kinetic relationships
between surfacezs. We found, moreover, that
spatial and kinetic information interact in an
interesting way : Surfaces must both be touch
ing each other and move together in order to

! = - - ¥ = g 1 ¥ -p
we perceived as a single obje

peCls S Wl are ¢ hesive

and boun

unit= that are spatially con

nected, remaining connected as they move and

spatially distincl from each other. moving
independent 1y
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What kind of mechanizm would organize sur
faces into cohesive bodies? Certainly not a
mechanism such as those proposed by the
Crestalt or Empiricist theories of perception
As [ zaid at the outzet, I now think that the
mechanism for apprehending objec

seentral one, [ will present evidi

echani=m = central in

s as input the =patial
ed. Humans don't apprehend ohiects

i rating directly on pa i il
sticil ar haptic stimul i
ihing o representations of the surface voat
that perceptual svstems deliver.  Ohject per
ception bewins where perception of the Lot

ends, =econd, the mechanism {or apperehend-
ing objects is amodal. Humans don't have
separate visual, auditory and haptic mecha-
nizms for apprehending objects, but rather a
single mechanism that accept as input the

ce representations delivered b

“hird.

under situations in which an object has gune

out of view for long enough intervals tf

at we
as adults would not be tempted to say that we
“perceive” it. although we might know, under
certain conditions. where the object is and
what it is doing.

These 3 conclusions structure the rest of my
talk. Let me go through them one at a time,
outlining the research that supports them,
First, does ohject perception depend on an
analysis of representations of the perceived
layvout, or does it depend directly on an analy-
sis of incoming sensory information? We've
asked the question in the case of vision,
through research conducted with Philip Kel-
man on perception of partly hidden objects.
Kellman and 1| asked, what it is about the
motion of a pastly hidden ohject that leads
nd
connected behind its occludes ? In particular,

infants to perceive the ohject as unitary ;

we zought to distinguish two possibilities.
First as an object moves in the world, its
motion causes certain changes in the array of
light at the e

. In the case of a lateral

translation. there is a 2.dimensional retinal
displacement of the images of the objects
vigible surfaces. Thus, infants might have
perceived the unity of a moving object by
detecting such 2-dimensional displacements.
On the other hand, it iz possible that infants

perceived the actual three-dimentional motion

of an object, and that this motion was the
ulects unity.

These possihilities can be distinguished
hecause of the many : many relationship that
exist between distal motions of things in the

word and the proximal changes that accom-

those diztal maotions, Two sets of studies
exploited this relat
e

hip. You can see

ind the results of the firs et
Slide 11 . Kell-

i, Wenoethshort and 1 asked what would

appen 11 in=tead of moving g orod laterally,

thereby causing a herizontal di

its imawes at the eve. we moved the rod in
direction, For example. 1f a rod
moves vertically, all that happens at the eve is
that one image of the rod lengthens
synchronously with the shortening of the other
image as the rod travels up and down : there is
no horizontal retinal displacement. We alzo
wondered what w

ild happen if a rod m

in clepth, Inth ne dizplacer

in anv dire al
riather, the e f the
rod  undergo a or
X PAnSio dAs the rod moves

tical, and metion in
depth have the same effect on J-month-old
infants’ responses in a habitation study : In all

3 cases habituation leads to greater lookinsg

away or lateral noting ver

at a broken object than at a complete ohject.
Thus. infants perceive a rod as a continous
unit, not only when it moves horizontally bt
also if it moves vertically in depth.

This finding suggested that what matters for
apprehending the unitv of a partly hidden
ohject is perceived motion in 3-dimensional
space, not some particular pattern of prox.
imal change at the eyve. However, the study
was not fully decisive. It remained posszible
that ohject perception depends on the detec-
tion of proximal changes in the array of light
at the eve, but that these are several mecha-
nisms for detecting such changes, one of which
detects lateral dizplacement, one vertical dis-
placement, one simultaneous shrinkage and
expansion.

Cuar next study addressed this possibility - it is
diagramed on the next slide [Slide 12]. [n this

study we attempted to pit proximal changes

rainst distal changes by presenting a baby
with a partly hidden object while the baby
herself was in motion. The figure presents an
overhead view of the 2 conditions of this
experiment. In both conditions, the baby was
moved in a chair on a semi-circular track in
fromt of an occuder behind which stood a rod




just like the rods from previous research. In
one condition, the rod was stationary. As the
however, the image of the rod

by move
was displaced in the visual field, producing the

same patler: horizontal, retinal notion as

s

was produced irst study when

was stationary and the object moved. Thus
there was displaccement of the image of the
object with no real motion of the object, the
displacement of the image being caused by the
motion of the baby. The second condition was
the same as the first except that the rod was
now presented in motion, and it moved exact-
th v
placement that occurred in the first condition.
The rod remained always directly in front of
the baby, centred in the field

Iv s0 as to cancel pattern of ims:

ol Yiew a nicl

undergoing no  image displacement as it

moved. Meverthless the rod actually was in
motion, and an adult would perceive both its
motion and his own.

What do 4-month-old infants perceive in each
of these 2 cases? The results are on the next
glide (Slide 13]. You can see that all that
mattered in this study was the real motion of
the object. not the displacement of its images.
When the object was really stationary but is
images were in motion, the results were the
same as in studies with stationary objects and

stationary infamts : low levels visual attention

and no differential dishabituation to complete
and broken objects. When the obhject reallv
moved. in contrast. even though there was no
NOTIOn- ("Hl]"—d‘ﬁ [']I'Hl..l]."h"{ el Ol I""- 'Ir'l:[i}’l.., '||| l"IL

the perception of
biect 12 the real, perceived
visible surfaces, not any particular pattern of
|'3'=\':'iili i.'i:-éifl_l\::ﬁ' that accompanies those
motions. This sugpests, in turn, that
apprehending objects is at least a 2 step proc-
ess, in which one first perceives a lavout of
surfaces in 3-dimensional space and the

dime

15 the first piece of evidence for the

entrality of the mechanism for ap

prehending objects.

-t me turn to evidence that the nwch

ect perception i= amodal. This evidence

comes from research that was conducted col

laboratively with Arlette Streri at the Univer-
gity of Paris. (She iz here to answer vour
guestions, or o Correct me w hen | say somm
thangr wronge) 1 sl |--L|IL| add that this research

ively y stage and the conclu

sions that 1'll be offering we still gquite tenta
tive. We have been studying ohject perception
in the haptic mode : infants" ability to perceive
the unity and the boundaries of objects when
they explore those ohjects by touching them
and :|1|'..'|i1n|5'r|1~||;' them.

The logic of these studies may best be under

stood Hf vou consider an analogy to them,
which can befound in studies of sipn languag

People have studied sign language to address
many questions, but one '.:'-"I'If'l'lif'lL"I'Il gquestion 1%
this: Are the mechanisms un:lu*:‘.x'irl;' lan-

fFuage compelence part of the audit BVE-
tem. or are they located more central Iu‘ |
language mechanisms are relatvely central,
then language should obey the same princi-
ples, if it's acquired naturally and
spontaneously whether the modality of its
expression 18 auditory or gestural, Similarly,
we think, if object perception depednds on a
gsingle mechanism that's relatively central,
rather than on modality specific mechanisms,
then object perception should obev the same
principles when infants explore objects
haptically as when they explore them visually.
You should see the same patterns of success
and failure to perceive the unity and bound-
ariez of objects in each of the 2 modalities,
This 1= the prediction that Streri and 1 are
ETIE:

recd 10 lesting,

The =ituation on w | ich we have focussed is
ith 2 hands
T

ter explore, one in each
rings were presented underneath a bib that

blocked the infant’s view of the

completels
ibjects or her own body @ She could feel the
rings but not see them [Slide 14°. We asked
whether and under what conditions, such an
infant can determine whether the 2 rings that
she feels are 2 distinct objects separate from

veen her
were conducted with 4 maont il
d @ convenient age t ily because at tha
apre older inlants. infanms=

are content to hold and explore oby

out attempling to bring them into the field of
:.:Elu'- tend to explore then
ing ‘.I::';ll and moving them around. What

cluig




happens. then, when infants grasp 2 endz of an
aobject without feeling or seeing the area
between them : Are they ever able to make
inferences about whether the ends are con-
nected or not ?

The first studies explored the role of motion
I

in haptic perception of ohjects. Infants w

run in 2 conditions

@

In ! condition

ted by a

ra that th

the 2

har that t | but that constrair

L i s, The ri 1EE5 &

1ly v rigidly tosether L Lt
actively moved them. In the other col
the 2 rimes felt the same but were connected
by an elastic b vhich e their

motions much less : The rings could be moved
with relative independence. In order to see
whether infants perceived these 2 rings as
connected or as zeparated from each other

under each of these conditions. we conducted

pric halituation and visual tran

iment.

ing a method developed b
sermaine  Pacheux.

atedly with a ring di

time (e, the
spontanecusly  dropped one
declined to half its original level (just as in our
visual perception experiments). Then we ook
the rings and the hib away, and we presented
the infants with 2 visual displavs. One display
consisted of the two rings connected by a sar

A single, connected object. The other display
consisted of the 2 rings with a gap between
them : two distinct objects. The two visual

dizsplays underwent ne distinctive motion:
thus, the only thing that distinguished them
was the presence or absence of a connection
between the rings. We hoped to see from the
looking time patterns what infants had per-
ceived during the haptic
exploration,

The resultz are on the next slide [Slide 16].
After habituation to the rigidly movable rings
infants looked longer at the separated rings.
After situation o the independently mov-
able rings, infants showed the reverse prefer
ence, lcpia

original

W longer at the connected rings
Both of these preferences differed reliably

from the baseline preference between the 2

objects, which was roughly equal. We con-
clude that when ? rings can be felt to move
independently, infants perceive them as dis-
tinct objects, where as two rings can he felt to
move rigidly together infants perceive them as
a single object. Motion appears to influence
object perception in the haptic modality, just
as it does in the visual modality, at 4 months

197

of age.

We next went on to test whether (Gestalt
properties would influence haptic perception
of the unity and boundaries of objects. The
displavs for this study were also rings [ Slide

17 . In one condition, the 2 rings differed in

and =ubstance: One of them was
Iromnededd light, rough, and flexible, and the
other was square. heavy, smooth and rigid, In

the uther condition, the 2 rings were of the

<o =hape d =abstance ther both were
oaneed, ek, and f le o hath w

Gestalt properties would affect infants’ per-
ception of their unity or boundaries.
The next slide shows the results of the good
(restalt condition [Slide 18), and vou see a
replication of the finding [ showed yvou hefore
After habituating to rigidly movahle rings

a n =hape,

texture and =o

forth, infants “onnected

vied those as

and looked Lot tseparated objects, Inthe

Ll Lee he

t condition  Slide 19, and thoze

same ; reliahly different from
hazeline, not reliably different from the first
[n the haptic modality. as in the
visual modality, ohject perception appears to
he influenced by the motions of surfaces but

condition

not by the configurational properties of sur
faces such as their =ameness or difference in
texture, shape, weight, and rigidily.

These studies provide evidence for a single
mechanism of object perception taking as
input the resceived motions of surfaces,
whether those motions are perceive by look-
ing by touching. This evdidence, as [ said. is
not fully conclusive : It is possible that 2 sepa-
rate mechanisms just happen to succeed and
fail under the same conditions at 4 months of
age, We hope to obrain more conclusive
evidence in the future on this point by study-
ing the development of object perception. One
thing we would like to ask is, at what point do
infants begin to use Gestalt properties in the
visual and in the haptic modez: Do these
tendencies appear at the 2ame point in time ?
The evidence already suggests, however, that
the mechanisms for apprehending ohjects are
amuodal.

Let me turn to the last general source of
evidence for the centrality of the mechanism
for apprehending objects, evidence that this
mechanism carries infants beyvond the domain
of immediate perception and allows them to
make sense of events in which ohjects move




fully out of view. As you all know, the ability
to apprehend objects as persisting when they
move fully out of sight is one of the most

ancy . It has been stud

for the last bl viears, SvVer s

% \ 15 ¥ 1 )
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of object permanence. Virtua I of

the evidence that's been collected has suggest-
ed that the ability to represent the continued
existence of a hidden object develops very
slowly over the course of infancy not until
children are about 18 months of age do thes
first represem hidden objects and make infer
ences about their behaviour,

| have been led to question these conclusions,
becauze of the nature of the methods that had
been used to assess infants” developing klow
ledge of the existence and the behaviour of
ohiects that are out of view. Virtuallv all of
the studies that have been conducted since
Piaget's original work have assessed infants’
apprehension of hidden objects by focussing
on their abilities to act on objects in co-
ordinated ways, by searching either maually
or visually for objects that are hidden.
Because these studies depend on patterns of
co-ordinated activity, they raise a guestion:
Do the developmental changes that are obser
ved over the course of infancy reflect develop-
mental changes in infants’ conceptions of

retlect

oDjects, or do t changez in

infants at

gt

v to act on their conceptions in a
co-ordinated manner ? 1 think, ironicallv, the
best reason for favouring the latter possibiliny
comes from Piaget's own work. his studies of
sensory motor development as described in

“The Origins of Imellipence”. Piaget pro-

[l [ 0 i £ t 1 Hen:
developn he child's abilitv 1
H a4 cu-ordinan fur ex
putling sepsrale a 1 Wil
e1 SN I thi =
Chiasgn wour, Il = inag =

Young mmlants concepiions ol |J'I:-:.<'kf- |.l} TE-
guiring them to act with a degree of co-
ordination that's bevond their general motoric
capacity. Mozt studies of object permanence

simply cannot tell us, therefore, whether

voung infants apprehend ohject= as persisting
ur i
For this reason, we have gone back 1o somie o
the original gquestions of Plagret It

i | = 1 " re ¢
ordinated  search  behaviotr  from  voung

mfams. In particular, the studies 11 be talk
g about today use the same habitutio

method that I've been describing to vou all

along, but now in situations where we present
objects that move fully out of view and ask
whether infants are able to represent them
and make sense of therr behavioan

The first sty was
Hail

extend th

comducted with Rende

T {Baillargéon

propue vy to

s research in many interesting direc-

tions. first at the University of Texas and now
al the Univercity of Illinois. Today, | will
focus only on her first study in this area.) In
this study there were 2 critical events involy

ing a stationary 3-dimensional cube and a flat

[riomt ol
The screen was presented n
metion ; In one event, it rotated upward about
its stationary back edge until it completely
covered the cube and then it continued moving
until it potl to the place that the cube had
occupied. That was after about 120 degrees of
rotation, and about 8 seconds after the cube
had first disappreared. At that point the
screen stopped moving, reversed direction,

came back to the table, revealling the cube
apain. In the other event. the screen rotated
g0 as to hide the cube and then continued to
rotate a full 180 degrees, passing through the
place that the cube had occupied. Adulis
consider the {irst event to be expected and the

second event to be impossible since we repre

sent the cube as existing behind the screen and
as constraining the screen’s motions
In order to see how infants apprehended these

events, infamts were first habituated to a rotat

ing screen with no cube present : The screen
rotated back and forth 180 degrees betweer

two flat positions on a table. Infants saw that

event until they were bored with it, and then

1 ube was introduced and the 2 critica
Arens were presented lernal (I
Tass j a= as foll I vouny intant
11 Frgssgs oy i i n ha (4L4]

exist when

(1 habituated to the
180 degree rotation, they should find the new
180 degree rotation relatively boring. since it
iz physically the same motion that thev had
been seeing before, and they should be rela-

tively more i

ested when they see the 120

Clisy I HI 8
1l W 1 mfants th
L 1 { k 1 I 1

{ & I3 1 AT 1 e

. 1 1 i

b ranis I Uik L ¢ i [ A

Forlaaless B0 OhepiTeses. DeCoilisg 1
miers motion s superficiall i

1= deeply different from what they have been

weeing. Infants have been seeing the unimped
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wd motion of a =cr =2e din

i, but now they

impossible event : a screen moving through a
place that another object occupies,
The results are on the next slide (Slide 21

and they provide evidence that 5 month-old

infants apprehend these events as ad
After 1 the tating  sereen
I phyvsically identic
ML BT s otion than at the physica
N Hion [he ex1
15 1k i T L i
P 2 . :
11 il LRRT i

m , moreover, that

H ants
represent not only the continued existence of
,but also a ¢

an vubject that's out

it

omnsid-

erable number ect’s

of that object.

properies.
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are asking what happens when a

MOving

object leave the infant’s view : Are infants

able to make predictionz about how an object

will move and when it will st wving when

i
it 15 hidden ? As adults we are usually able to
make pood predictions about where ohjects
will move and where they'll stop moving after
they've moved behind occluders of various
sorts. For example, if [ take a cup and lower
it behind a screen and then remove my hand,
vou may not know exactly where that cup is,
but vou will know certain things about where
it can that the cup and cannot be. You know,
for example. that the cup has to have come (o
rest somewhere on or above the surface of this
table, not below it. This follows from the
notion that objects are substantial and cannot
pass through other ohjects or surfaces. You

will come to rest on

iz expect that the cup wil

It will

in mid-air.

the table ot

stand suspended without

SUpROrt Chat pr

crion follows

from the noti

ibjects are C
Hravity and require external support of some
kind if they are to stand stably. Janet Macom-
ber, Frank Keil, and [ have asked whether
infants are also able to make these predic-
tions,

iy x - " r
We have been conducting studies with -
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month-old infants, looking at a situation, very
much ke the one | just demonstrated to yvou.
In one situation. infantz are first allowed to
<ee an upen display area, zort of like a puppet
stage. and they can see that there's nothing in
this area except

a single hlue surface at the

wittom, Then a =creen is put down covering
= uf the T =LaiTe .I'-. 1 ulect 15 l.|i."\

’ ove the s I til the nfant looks

t i 1. A =econd

d . ol intan

ot t F

; [ the v whe n adult
virtld pres I [nfant= are allowed te

Wl

When they look aw: we present the event
again and run this repeatedly in a habituation

procedure. Once infants are habitus

livwer the s n. dr e uhiect. a se 1
i . i i the st i 1 of sl oS
I i3t Tk i x t o EES 0
ne new =uriace 1 superticially novel
w=ition but the position adolts would expect
it to occupy. On the other kind of test trial,

appears in the object the same position that it

e, a position it could only have

was in b

reached hy

through the screen. an
"[hi'!llhl.'.'l:l.' Ih-e_‘

experiment and no

PaEs

event we take to be impossible.

vou may be
able to make sense of the next slide. which
Slide 221, We've
used very similar events to test infants’ knowl-

depicts then schematically

edge of gravity, which vou can see depicted on
the same slide. We habituate infants to the
r with 2 surfaces and an object that falls

behind a screen and lands on top of the upper

surface, where

adults would expect it to be,
Then we remove the upper surface and pres-
ent a superficially new but possible event, in
which the object now moves down to the
lower surface, and also a superficially famil-
iar but impossible event, in which the object
moves to the same position it did before and

suspended in mid-air.

infants react to these events? The

results are on the next slide [ Slide 231, Look-

t the substance experiment on top,
vou can see results very much like Baillas-
pfon's. After habituation to the ohject moving
to the floor, infants look more at the superfi-
cially familiar but impossible event, in which
*he object appears to have moved through a

wilid =urface. Thiz pattern provides evid




that 4-month-old infants conceive of objects as
gubstantial and do not expect them to pass
through other ohjects or surfaces In the

gravity experiment, however, results are guite

different. After habituating to the object land
ing on the surface, when the surface iz taken
away, infants look longer when the object
subsequently lands on the table than thev do
when the object is suspended in mid-air, in the
same position it was in before,

These findings sugpest that, 4 month old
infants conceive of objects in some, but not all.
Young
mfants appreciate that objects cannot pass
through each other, but they do not seem to
appreciate that objectz cannot stand suspend
ed in mid-air: they are not surprised when
they encounter an object there. Thiz pattern
appears to change gravity between 4 and 6
months : 6 month old infants run in the same
gravity experient look longer at the superfi-
cially familiar but impossible event than at
the superficially novel but possible event.
Knowledge of gravity and its effects on
ohiects may begin to conerge whether 4 and 6
months,

Finally, we have conducted studies infants'
ahility to apprehend the identity of objects
that are seen at different places and times as
they move in and out of view, As in the case

of the wavs that we do as adults.

of perception of the persistence of an object
that moves out of view, this is something that
has been intensively studied over the last 60
vears, and virtually all of the evidence has
suggested that there are considerable develop-
mental changes in the means by which infants

i(il'ill'f_‘\. ll.!:l'.l';'l,"'\- thr
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voung niants=

N | R
Oects 1nrou

ver. Moore, and

tifv ohjecis

the wavs we identify object= as adulis. For
adults. objects are movable can occupy differ-
ent places at different times. but they have to
move from one place to another on paths that
are spatiotemporally continuous. Based on a

variety of studies, Bower and Moore have

proposed that imfants have just the opposite

notion ; they )

lar place o

and are pe
in a disc
Once again, 1 was led to question these conclu

sions, because al

mt
nemn

us fashion in space and time

| of them depend on patterns
of co-ordinated activity : The studies by
Bower and Moore focus on patterns af visual

tracking and visual search for objects. These
gtudies raise the possibility that what's devel
oping over the course of infancy is o a
conception of object identity but rather an
ability to act on that conception by looking
for objects more and move effectively, We
have started, therefore, to investigate infants’
notions of object identity using a method that
requires no visual search: our familiar
hahituation methods.

Char first study, conducted with Roberta Kes
tenbaum, used diplayvs develped by Moore,
Borton and Darby for an ingeneous study
Here are our versionz of their desplayvs | Slide
241, displays involve 2 narrow screens and a
single object that move behind them. In one
condition, the object moves continuously ; It
moves  behind the first screen, appears
between the 2 screens, moves behind the sec-
ond screen, and then reappears. In the other
condition, the object moves discontinously ; It
moves behind the first screen, then there's a
pause, and at the time that the first object
would have emerged in the first condition, the
object emerges from behind the second screen
These 2 events are superficiallv guite similar
In both of them, onlv 1 object is vizible at a
time, the events are equal in duration, and so
forth, But adults, of course. underztand the
events very differently, We describe the firat
event as involvinsg a single object, and we
describe the second event as invaolving 2
objects identical in their features but numeri-
callv distinct. That description follows from
the notion that objects bave to move on
spativtemporally connected paths: An object
Cant Ju

1 one place to another withow

[raversi SOHTH veen the 2 places.
T see h infams= apprehend these events,
we ook 2 separate groups of 1 month-ald

imfants and habituated one of them o the
continuous motion event and the other 1o the
Then we took
the screens away and prezented the infants on
alternating trials with a single cylinder and

with 2 cyvlinders underpoing no distinctive

discontinuous motion event

motion. hoping to see from their patterns of

me test trials whether the infants

1 W i [LES RS
thes same resuls 1 st sults of one
sty he pext slide  Slide 25!, Infants

habitua to the continueus evenl showed
low interest in the single |||'|j|:'|."| lest
display and looked longer at the display of 2

ohjects, sugpesting that they saw the continu-

— M=




tinn event as involvinsg 1 object. In
contrast infants habituated to the discontinu-

s event showed the opposite pattern more

] =g al the spmgr el 2UEEesiing that

they =aw thisz event as involving 2 jectz. W

cisne hude it i 1= LT S
ot A 11 CoHit 1

Iha i pusitive fi [ will end

agam with a negative fing t Comes [rom
a study with Roberta Kestenbaum and Debka
Wein that's depicted on the next slide. Having
found that {-month-old infants perceive object
identity by analvsing the spatiotemporal con-

aprrested voung =nfants might be able to do

[f an object moves at a constant =

an occluder and then re-emerges after an
appropriate interval of time, infantz had to
track the object smoothly —a search patters
that suggested that infants, like adults, per-

ceive a single object moving continuously

hehind the screen. In contrast if the occlusion

time is inappropriate to the visible speed of
motion then voung infants’ tracking tends to
be interrupted as if infants use the inappropri-
ate velocity relationship, as adults do, as
information for 2 distinct objects. Since are

this evidence are from studies of visual handi
cap, however, we have looked again at the
effects of velocity relationships on perceived
abituation method.

In our research, objects moved under 3 veloc-

identity, using

ity conditions. In one condition the object's

occlusion time was appropriate to its visible

velocity. In a second condition an object was
occluded for only a third the amount of time
that it should been occluded. In the third
condition, iwhich adults see as surprizing). the
object emerges immediately after it 2 occlud
ed. We found no difference hetween infants’

react

ns in these 3 events (Slide 26.. Unlike
adults, 4-month-old infants not seem to be
affected by the velocity relationzhips of mov-
ing ubjects, when they perceive object identity
or distinctness, They are affected only by the
spaciotemporal continuity of an object’s path

of mution

[ concluston, 've supvested that intanes have
rap
ing objects : a mechanism that takes as mput

the perceived J-dimensional surface layout

a relatively central mechanism for apprehend

AN

s that lavout into bodies with 4

i o

properties.  First, physical objects are cohe-

sivie: They are =patially connected, and they

same time. Une thing cannot pass through
another., Fourth, physical objects are
spatiotemporally continuous : They exist and
connected paths in space and time.
[ suggest that infants can find objects in the

maove

T
(M| 1 L ke have ke move
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move independently, the surfaces of substan.
tial bodies cannot pass through space oc
cupied by other substantial bodies; And the
surfaces of spatiotemporally continuous
bodies have to move on connected paths.
That is why. | think, infants apprehend objects
by analvzing the spatial arrangements and
motions of surfaces

[ suggest that infants fail to apprehend objects
by analyzing other properteis of surfaces such
as their Gestalt configurational properties. the
apeed of their motion, and their relation to
supporting surfaces because their notions of
physical bodies place no constaints on those
properties. The properties of cohesion, boun-
dedness, substance and spatiotemporal conti
nuity say nothing about whether ohjects move
at regular or irregular speeds, whether they

are uniformly or non-uniformly sh

wd or

colored, and the like. Infants appear to detect
all of these properties of the layout, but they
apprehend objects only by analyzing surface
arrangment and motions, becausze the units for
which they are looking only constrain those
.'|"'|'.:|I'I,[I'!'I'Ig"!'|r_"-5 :':I'II:I ||||'-Ii--r|-.

[ supwest that the properties of cohesion, boun
dedness, substance and spatiotemporal conti-
nuity constitute an initial conception of the
physical world. an initial object cencept. This
conception appears to function, for the infant,

much as our physical conceptions function for

ws s adults. [t enables the infant to organize

her experience into units, inoa way that may

be akin to the wiavs s¢ tific theories divide

the world of a sciemtist into units like mole-
cules or porticles. [t enables the infants to

— 201 —




predict how objects are going to behave, and
to make inferences aboul the be [

those units when thev are oul of
bevond reach

Based on these sugpestions, let me speculate
about how physical conceptions might develop
after infancy. from this initial notion of the
physical world and the bodies of which it's
composed. | think hints of an account of the
development of physical conceptions can be
gleaned from a consideration of the nature of
pur conception of physical obiects and of the

physical world as adults. in rel

tion o the
There has been a lot of

mian ('ui'l\.':,'il'_l-.:-!l
work within philosophy., and some work
recentlv within psyvchology, on intuitive con
ceptions of physical objects and the physical
world. One thing that™s been revealed ver
clearly by this work is that a good deal of
confusion surrounds our physical conceptions
Different people disagree about how objects
should move. People disagree about what we
should even call an object, and what the condi-
tions are under which objects persist through
time. We heard a bit of that disagreement at
the end of Jocn Flavell's talk : It tends to arise
very quickly when one talks about concep
tions of the physical world and of objects and
identity. But amid this the disagreement and
confusion. there seems to be an islaand of
clarity in adults’ conceptions : that island of
clarity seeme to consgist of just the conceptions
that infant= appers to adhere to

For example, conzider what entilies you will

and will not consider to be physical objects

Y. 1% (. b - ¥ s wyp -
Az adults, we believe that most obiects ar
re v ] ir Gestalt properties

ohiects that are 1

texture and form, We

Unject 1o

W accepl olndcts thatl do not, such 25 e

balloons. airplanes in flight. and so forth. In
contrast, we ar

unlikely to consider some-
thing an object if it lacks any of the properties
that infant= adhere to: 1f is's not cohesive (like
a mound of ashez), not bounded (like drop of

tlike a shadowh, or spatistemporally continu
s ] HE L of lightsi Tl = Seeg
Lo b b 1 I Il g
Dodhies, =0 much =0 thil =omething doesnt
comnt a body if 1t doesn't hs the

Similarly, conzider the wavs in which we
reason about the behaviour of objects, As Fve
said, there has been a lot of work on this

suggesthing that adults are prone to mam
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errors in their phvsical reazoning. For exam-

ple. if an ohject follows people are given a

simple task. su

the path that

dropped from a moving plane most people
| =y the obiect will
fall straight down, that it will move back-
ward, or ever that it will move along with the
airplane for a short distance and then abruptly
fall. People disagree with each other in these
judgements and thev are not accurate about
the paths that objectz will follow, or the

get the path wrong : They'

speeds at which they will move., But there are

certain predictions about whicl ults are in

total agreement and totally correct. Everb
expects an object to move through the air as a
whole, to move separately from the objects
around it, to move only through empty space

(not to pass through the earth, for exan

and come out the other side). and to move on
a spatiotemporally continuous path. 1 think
these intuitions suggest that the notions we
find in infants are at the verv centre of our
conceptions of the phvsical world.

It makez sense, | believe, that our initial
notion of the physical world should remain
central to our thinking, if that notion serves as
a basiz for the development of physical knowl-
edge. Such development proceed as follows:
The infant starts with an initial cencetion of
phyzical objects which allows him to pick out
cohesive. bounded, substantial. continuous
bodies under certain conditions by analvzing
the motions and spatial arrangements of sur-
faces. Having picked out these bodies. the
infant i= in a position to learn more about
them. She car | h

that w

irn., for exa

ace. She can

uniform in their substances. This conception
therefore could come to be enriched by further
notions. Note, however, that what the mfant
i learning about in these cases, is just the
cohesive, bounded, =ubstantial, continuous
bodies that his imtial conception picked out

of an initial core of concep

tions, that is enriched but not fundamentalls

re-organized by a growing periphery of con




ceptions whose acquisition if supparts. is true

of a number of domains of hurman knowledge,

ot just knowledge of physica
kenowledse of number may devel

way, and also klowledge of space

|_,.1.,-|'. |.1' _._,:|
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notivn=, tot tundiamentally overturnimg them
When it 15 suggested that le is a

process of enrichment rather than a process of

revolutionary reconstruction, 1 have noticed,

many developmental psychologi=ts ger un
happy —as if development would he more
md more | i

gives one a special reason for studsing early
development. In such cases, developmental
studies can shed special light on the deepest

aspect of our own cognitive natures as adults

are =0 various and our knowledge i 20 rich,
that it 1s often expremely difficult. even with
systematic studies, to sift through all that we
know and isolate our foundamental concep-
tions and fundamental ways of knowing the
world, Here, [ think, infants and voung chal-
dren may teach us something. They know
much less about the world than we do, and
they can do much less with their knowledge.
Thus, infants both to reflect and to highlisht
some of our own most fundamental wavs of
though

Thank vou
Are there any questions ?

Cuestion (Paul Harrish: Liz, vou did mention

one change between about 4
muonths and 6 months, T think it
was, with respect to the find-
ings on gravity, so you do get
fairly sharp changes in a couple
of months. What makes vou
think that if yvou tested ? month
olds, or 1 month olds, vou might

not get egually dramatic
changes with respect to the 4
principles that vou've
mentioned ?

Answer [ think that possibility is very

much alive and one of myim-

mediate woals is to do research

tor investieate it

However, |

s Come 1

a= perhaps

=0 H =L
he § month R
v “ s Tt
lils Lo 1
Hects T tfl as
VITIE 4 PHOPerTies. | 0 Tl o

month old infant seems to have
added another property to that
list. objects have weight, they
are subject to pravity, they
require certain conditions of

ipport [hat's

L5 to see

a5 and so forth. But yvou're
right in calling attention to the
possibility  that infants begin
with less knowledge than we
fingd at 4 months, | don't think
they begin with something fun-
damentally different, but they
may begin with less

Cluestion (Pierre Mounoad): You seem very
convinced about the fact there
can't be any re-construction so
I'm ready that's no re-
construction Liz. But the first
question that it is the physical
world, something different to
the social world. There 1s, for
example, the face. An ohject
that can be considered a physi-
cal object as well as a social
obect. [f the face will be appre-
hended by the baby following

the description vou have given
If it can be considered partly
similar, how yvou will integrate
i Yongr |IT-::I"'.'I'II..,'.';[i".'{_' statement
all of the results of them in
early retention, and how would
you restitute the change in the
behaviour of the baby from
birth to 12 months. [t has been
described that a child needs to




Answer ;

reach 1 yvear or more to be able
to make this kind of correspon
dence between a different pari
of his Tace and the {face of n
partner. it was a description
given by Piaget. So it has bheen
discovered that the new.born iz
able to establish a certain
correspondence  between  the
part of his face and the part of
the partners face, Evervone is
agree this 2 levels are not simi
lar, this 2 diffent level of con-
trol of an area, =0 how would
you react to this?

If 1 understand vou question,
vou could ask the same ques-
tion aboul soime of the studies
that I described vis-a-vis the
literature on searching fos
objects.  That we find early
competences when we use very
simple methods, but that when
you ask babies to do something
more elaborate, they make pat
terns of errors that really look
quite bizarre, and you se¢ a
very slow and regular develop-
mental =equence. [ think it's
probahly the =ame phenome-
non. My answer must be tenta-
tive because 1 don’t know very
much about imitation and what
infants know about other peo-
ple or aboul relation between
other people and themselves

Bt | think one live possibi

at this point. i= that knowleds

uf the general correspondenc

I'l'='|'-'-'ﬁ"='I' O 5 own Jdce 'I'--:I

another person's face com Pre

cede the ahi LA 1Y Elgage in
gspecific motions that match
rather precisely what another
person is doing. and that even
involve doing things that are
new, The latter abilities could

devel

ccur 2 1 don’t we
that 1l Even in the
phvsical koowledsn

some adults get to the point

domaim of

where they can think of the

— 204

world as being compozed of
particles and all sorts of things

that exist discontinuously  an

sor forth. What 1 wa

Liv 5000 1=
the followinge : that in certain
domains (physics being  onel
knowledge seems to develop
rapidly and spontaneously over
the course of infancy and early
childhood, It develops in
advance of language. It
develops well in advance of
epecific instruction.  Children
do not have to be taught by
other people about gravity, it
now seems, and aboul lots of
other things having to do with
number and these other
domains | mentioned : Children
can learn them spontaneously
My bet is that in cases where
development is like that, where
it's rapid and it's sponpaneous
and not guided from outside.
development will turn out to be
guided by initial structures that
gingle out what there iz to be
learned about, and that come
lin the adult statel to constitute
the core of conceptions in that
domain. That doesn't mean
[]'.Z-?il Wi cannol come ta over-
ride our ConCeptions as we go
to school, as we think abouwt
things explicitly. as we import
structures from one domain to
waork on another tlor example
mathematizing  physicsl,  re
oreantzations of all kinds ar
sl possible. M

15 that they are g

and perhaps non-existent, i
rases where development
occurs rapidly, and spontane-
ously, early in life.

er Bryvant): Before 1 azk my
question could 1 just check one

detail in part of vou 1alk which

got It wrong. that babies could

realize they were 2 surfaces i
thev were, in fact, separate-i
there was a spatial gap between
the 2 and if thev could move




their heads arow

<aid that. Well then my ques
tion 15 about movement |J£'1I'.L|
lax. because it seems to me that
therefore iz use of differemt
!l-\.l'.'-'..i-'.'\ to distinguish between

two separate surfaces. v vet

wise, logically, it's exactly the
same problem. 20 why do they

succeed in one and not in the

£
T 1 i3 ] Mt it
ST 5
here, [ 1 rarely clear and it
S EASY sl mfused,  Motion
X P formal
sual 5 1 L lhe

of surfaces in 3
dimensional space and there's
some reason to think that it's

effective fairly early in life.

There is also good

Kinds

mation that vou get as vou
move vour head, for example
progressive  occlusion and
dizocclusion of surfaces, is
effective very early in life and
serves o evoke, for an infant,
perception of a 3-dimensional
arrangement of surfaces in the
layout. That's necessary, but
not sufficient, for percetion of
objects. In the case of perceiv-
ing the unity of a partly hidden

object, you need to know more

than that the top and bottom of

that cbject are behind the oc
simply k

bottom are behine

owing |t

the occluder doesn’t tell the
child, and wouldn't tell an
adult, whether those 2 things
are connected or not. For them
to be perceived as connected,
they have to actually move, and

there what matters 15 not

Bryant

metion  parallax, but real
motion of those =urfaces
through the perceived layout

however that motion was speci-

fied in the uptic array. Is that
clear now ? Cestiones  still
looks puzzled

The role that [ think motion

1= this, The
o have Do
L 1y 1
f b et [rom one o the othe
; | e o thi /] .
i i | 1 o

surfaces lie on separate ohjects.
Apd szecond. if 2 surfaces are
moving in parallel and there's a

possible connection  between

them. nier a connection.
werties of things  where sur
fa realls e |
111 pace. how things

now [he

baby has to find out
at the actual 3-dimensional
situation

Hiz wizual svstem
performs that task by uses a
variety of cues, including

allax. 5o in the situ-

wWhere you have e

ect that’s spatially in front

haby has got to get some infor-
mation that tells him it's in
front. Once he knows it's in
front by any means (and motion
can provide that information,
other things can provide that
information as well). then he
can infer that they lie on sepa-
rate objects. Motion parallax,
theref

affects the Perce-
ptuunal system that brings infor
mation about surfaces Real

mnotion, in contrast, attects the

tive system that organizes
those surfaces into  objects,

[hat's the idea

Do you have something to
add ?
You don't look happy.

Well [ suppose really all [ can
say is that [ didn't understand




S

Ike :

the answer.

I seems to me that iUs possible
to explain the differen
between 2 experiments in term
of the kind of motion involved
In one case the child activels
moving its head, in the other
the child being moved around.
And one of my problems with
that second experiment was
that it could all be explained. ]
at negative result when

i 1= moved around), by

Id actually In

bemused by  mox
because | didn't =«
for that

any control

No for 2 reasons. Fir=t.
active movements of the head
are not sufficient for perceiving
the unity of a partly hidden
object. We know that because
in our earlier studies with sta-
tionary objects. babies are in
the same set—up with the same
possibilities of active move-
ment as in the case of the adja-
cent objects—and those active
movements do nothing. Percep
tion 1= ambiguous in  those
cases, they don't see that as a
connected object. So, that kind

of moti information 15 not

sufficient for object perception

the

from the beginning. As{

po=s1DHIty

the bab

1 ik
10g 10 Eha same Wi
T Bl TR
I5 OVING dn the

it’s not, and in one
case he sees it a= a unit and in

the other case he doesn't. S

we were worried, actually, that

the motion could be distracting
: :

but 1 think the resultz of the

Case wiene the el nuwes §

well shows that it's not
Yesh P
re A il do ke |

very stimulated. Thank vou for

Answer

==

vour talk, but one more thing

You tell us that we didn’, well
discovered  the I |
of the concept of object

as long as research has been
based on co—ordinative struc
tures But what vou have
called co—ordinated structure
that vou can call on the action
of the baby reaching. So during
':!'-l' "il--'. _"' VEATS :l 1% i ' 1
discovered of the '.|'.i:|,::- redated
1o the co- ordinalive structure,
or to the motor ca tv of the
babv, also we have heard from
Phillipe that at memiths or 4
months old the baby have co
ordinated structure relating the
hand to the mouth. and how it
was important for the integra-
of apprehension of the
cts. S0 i= it not too radical
to consider that it cannot be

studied, the conception of the

oope

object cannot be studied using
the co—ordinative structure as
will as the kind of situation vou
have used *

Absolutelv. when the structures
on which vou're focussing are

within the competence of the

fant, certainly. In fact we've
done that in the studies with
von Hofsten where we look at

reaching a= an index of object

ETCePing I'he only point |
Ante 1= that on
i I,i- Ti1=i
=l FUCTres Are TAct, wil l
1 ey il the  int:
L therwise the lack of

competence that vou may find
may stem not from deficiencies
in the conception of the wor
bul the deficiences on the abil-
ity to act upon that conception,

s T P

that = a

LY 1 e @re 1 £ (LIt

L=, | want Lo Lhan Vi
o =




Figure Captions
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