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The Laboratory for Developmental Studies
at Harvard University

Greetings frem LDS! Recently, your baby porticipated in one of aur studies. We
appreciate your interest and support, and want to share with you what we've
foundl We have included in this newsletter summaries of the baby studies that
we've run ever the logt few months, Same are new, some you might recoghize
from our last hewsletter. Moy are s1ill in progress, but some are finally finished|
Mane of them, however, could be possible without your help, Therefore, this
newsletter is first and foremos! cur way of saying THANE YOu,

Lf you have ahy questions aboul these studies or the lab in general, plecse feel
free to call us af (617) 384-7930 or (817) 384-7777. We alsc have a webpage
for the lab where you can find out more about us and our studies (and algo view
copies of past newslel{ers);

¥

vard.edu/~|ds

We hope to have you come visit for more siudies soan!

Thank You!

For more detalls, contact:

L.k for Developmentnl Smidics
Harvard Universiny
Cambridpe, MA 02138
Fhone : (617) 384-7030: (617) I84-7777




his study is looking at what kinds of
informarion babies can keep track of ina
mation event. When your baby watches
you mave nonmd the howse, is he or she thinking,
“Mom's gaing into the kitchen™ (the goal of your
mwbanyor mstead thinling “"Mom"s walking" (1he
wiy you werz maving)? We're interested in
whether balics enn keep rack of both  of
hese kinds af information sand if

option for o longer time than when the bunny was
at the same old object,

So fan, aur resulis show that Y-monthi-cld
babics do not track the goal of the bunny s tusto,
but 11-month old babies do. We're still domg a
lot of work with this study, and over the neat
semesgter, we hope to find out more about |-
month-old’s abilities in this area: Can they wack

they have a preference for
Leucking ane aver the other,

I the sudy, we showad the
Bulies u licde play in which a
bunny moved to one of twao groal
locations (either n vellow b ora
purpla platform). For some

ithers, he shid to the poal.  We

showed this play 1o the babics many times, until
they beenme acenstomed to it Then, we switched
the Incatinn of the two objects. During the 1est
phaose, the bunny cither moved to the same olyect
(thaugh it was now in o new location), or e the
pther ahject (which waz now in the old location).
We timad how long the babics looked at epch event,
I the hahy was macking the goal of the bunny's
mation, he or she should consider the motion to
the new object na novel, and 1herefore ook al tis

n i sel of smdiea, we

inveatigated  1he

speed  ar which
infunis proeess numerlcal
informntion, and alzo how
they construel num 1
representations,  There arc
twa possibilities regarding the
secomd question,  First, infants
might enumerara inuli»'E-;'Ilmlsti:qé,"i\ﬁcf the atle
Seeand, infams might enumerate all of
the individuals o1 one time. We found
that infants sueccsstully discriminate
4 v 8 dota when a new array
appears every 2 scconds, bur fail

4 .
Actions
the
vs. Goals | w8

Laura Wagner, Visiting

eseaeeh Fellon

babies, the bunny hopped and for

Lot -
(Flashing Dots
o Jusiin Woond,
Graduate Student

the goal inthe presence of dilTerent
\\1 tnanners of metion? Do they
remember much aboul

moiion

W
when
thev track

) _",J the goal?

Mo

they prefer o wack
moal or manner of
motioon
information?
We hope o be
showing oftf our
Bunhy to many more
bzbicz coming into the
Inb.

when thaae arrnys nppear
every | or 1.5 seconds,
They still sneceeded with a
2 second refresh rate in an
Irlﬁ.m:-"ﬁ B comparison,
- however, suggesting thal
infiinis cnumernte all of the
individuoals an anc 1ime.  We
alsa found that infinis become
sler in procassing numerical information
w LD months, rather than earlicr in
development.  This is intereating, heennse i
sugpesls that the precision of represeniation, and
e speed we which thase represeniatians are
created, follow  different  develapmaental
bajeclurivy,

rE—




Secret Agent Study

hildran scem to know a wide varicty of
thinga nhant how people are different from
other mnterial objcets by & very yvoung age.
For indinnee, even G-month-clds know people
malke gonl-direeted actions, while inanimate
abjects do not, Ry the same ape, infants are also
beginning tn recognize and understand causal
uderactions. The Secner A pent Study was designed
o test whether (and when) infints could combine
tiese twar kinds of knowledge — about cavsality,
and| nbout the difference
bhetween people and otlicr
objects. We asked whethe
preverbal infants already-bajow
thar {t iypleally t2kes a person’ 1o
move an inanimare alijects. I babies do know that
it takes nparson o move an object, thenwill they
expect in find a person ar the source of an-clbyec!'s
miakion? ;

W mn several versions of the Secrel Agen
sturly all hased on the sate iden. Firet, we tossed
a hean hag over a wall and ot onto the stage from
an hidden stnrting point. Once the kids were used
 Seeing 1he same pattern overand over] we el
infines see into the idden sterting points, Unsome
trinls (SAME side trials), infants saw that there was
a humon hand in the same place from which the

Rebecea Saxe, Post-Dactaral Fellaw

bean-bag wos thrown, Om the
olhier ials (RIFFERENT =ide
Letals), there was no hand
where e Tsean |:|.':j._r. COme
lrwm bul there was o hond an
Ul uppositeside of the Sagc,

We predicted thne
bty wliosknew!' thoi
sty st be-hrowing 1hae henn-hnp wonld
Eapevl W sk g hund in the SAME poaliion, and
wartled e surprised 1o see the hand in 1he
DIFFERENT position, Te mansure this surprisc,
wiz conipared how long the children looked o the
il i the SAME and DIFFERENT positons
Since inlanls genenally look longer ar something
Lt slprises thiem, we expacted infams to look
longer abthe handn the DIFFFERFNT position.

This is exnctly wharwe found! Afler teating
oy, many 7o, M- and 12-month-olds, we have
Ll e indints inall ofthese age proups do scem
L Ko thist Dhjects are waally maved by people
Aud, based on this knowledge, they do cxpeet g
Jreasan {or ul lense o-hand) where they hove scen
an manimale ohjeer move. We are very excited
abuoul these answers o our arlping ] questions, and
Hie Sevret Agrent Study has inspired o lor of new
tdeas Lor great follow-np smidies!

Justin Wewrd, Cvadieare Snident

ofig before children learn verbal counting

and symbolic avithmetic, very young

infanls (as younpg as 5 months!) have o
remarkably sophisticated sysiem lor reasoning
about number. In e Jumping Puppets Studies,
w asked whether mfans enwmerate dilTerent types
of individuals in the world, Specilicully, we lnoked
at whether infants represent the number of actions
innoscquence (puppet jumps), lneeshogly, ul 6
manths, infants noticed a difference in e pumber
of puppet jumps when the difference was large (4
va, B jumps), but failed when (e dillerence wus

Jumping Puppets

siialler (4 vs, 6 jumps). At 9 months, however,
Hdanks suecveeded wilh the 4 va. & eompariaon,
suggeslg hat inlanls become more precise in
represenbhing numbsers with age.  Further snidics
[ound thal infants fudl o diseriminne small
numbers allogether, This pattern of sueccsses (and
linlures) is very similar by the levels of
perlormupnee [ound in pest smedies

wilh sounds and dols, suggesting

that indants lave u single, ulsing

syt for representing number,




e have recently completed three
sndies than explore how four-month-
old inthnts pereeive objects that are
accluded by ather objeets. This is a central issue
in visual pereeption becavse humans live in
cluttered envirommenis in which the complete
shapes of objecrs are rarcly fully visible,

How do infants perecive an object that is
partly hidden bebind another object? We showed
imfientn o display in which a bright red box was
supported in frant af foor small white circles {one
ub each carner of the hox) and recorded their
leoking times until they were habitated {or bared,
s evidenced by their deercased looking times).
Onee infanes were familine with 1his display, we
showed them rwo 191 displays to ask how they
perceived the shapes of the partly-
vecloded circles. One ese display
showed 2 complere white cirele,
which is what ndulia perecive in
these displayvs. The ather rest
display showed o “pac-man™ figure
(o cirele with a quadmnt remoeved),
which mimicked 1he visible shape
af the eircle when it was partly-
oecluded during hebitation.

We predicied thae i young,
infants are like adults, they will perceive fhe
complete civele behind the bax (even though 1l was
not fully viaible), ond find the pac-man test display
tr be unfamiliar or implausible. Instead, four-
month-nlda lnokad cqually to he two test displays,
suggesting rhat they are uncertain about the shape
of the nnncaluded cirele, and find botl test displays
equally plansible or familiar. These agnostic results
are similar 10 previous research suggesting 1hat
young infania do net perceive the complete shapes
af partly-oeceinded objects.

Hawever, it is posaible thal infants” equal
lonking during the test indicates that they found
both st diaplays equally unfamiliar (cather than

familinr). Totest this possibility, we repeated the
experiment, but during the fest session we
eompnred npossible olject (e curele
ar pac-man from Experiment 17 to
an impoasible, but similarlv-shaped
afject (a moon). Our prediction

Perceptual Completion
in Infants

Arienecs Crprelay, Uaderyrdione Roseaieier

Kiresten Condry, Post=Doctonn Feffon

in this study was that infunts will Took lonper o
thee meon best display s unfamiliar if they find i
lo b an unpluusible or impossible shape, Quy
resulte conlined this prediction: infants Inpked
lenger at Wi mween uller being habilumed o the
original display ol a bus vecluding four cireles,
indicating that they saw e moon as unfamiliar.
e i Bl Tellow-upr sludy, we examined
whether infants at the age of 4 months have an
inherent prolerence for moons thol
could aceount lor the differences
we lound in BExperimem 2.
However ulter habiluntion 1o an
unrelsted display, infonts lonked
eyually al e moon os companed]
Lo the cirele or pac-man. This
midicules that their preferenes in
zaperiment 2 was o rosult of their
perception of the hokimanion
dusprluy, not i native preferonee for

INAes.

Tupether hese studies indicate thar yaung,
mbants perceive pantly-oveluded objects diffarently
trown adulls. When infanis are shown o simpla
oclusion display in which ona ehject necludes
another, they dv nol perceive the
partly-vuecluded
comHele in the same way ndults
du.  An adull shown these
displays would perceive o hox
resling atup fear complete circles. Althaugh 4-
o l=ald  mlmng were phle 1o digeriminnie o
possible [rom an impossible shape for the aceluded
Ligure, they had na preference beioween twa
pussible shapes, as long as the st disploy marched
e visible portions of the hnhinmiion display. Thus
we conclude thit at the ape of 4 months, infant
e sWl developing the ability to perceive partly-
ceeluded obyeets i un odull-like manner, althaugh
ey wre capable of discriminaring possible from
npussible completed shapes.

ihjoet  as




hile we know thal yeung infins are
sensitive o inany properlies of salid,
cohesive objects, 1L is unclenr whar
they understand about wbjects that do mot fie ima
this category, I'or example, nlants understond thar

salid objects cannot occupy the suny space ot g

" a s ] 5 "
thic: same ume and that they will reanain solid |

and cohesive when picked up, Further, chey %

can I.ii:ﬁ-li11|=11Ii‘i|1 between sl numbers nf
objects, i.e. one versus two loys on a Alage.
However, the few sludies testing infants’
knowledge of non-selud, nen-cohesive ¢
objects suggest thal young inlunts may nol _
vet understand the -

properties of su:h B b
matcrials. For a v PR3
instance, previous
rescarch has
sugpeested thal when

that falls aparl when

litted, infunts are surprsed, Yol when a pile nfsand
1 Lifled wod either [alls apunt or magically nppears
to lifi as a solid, cobesave, sund pile-shaped abjom,
mntants heve no expectation sboul which omeome
should occur,

P ——

Sand Srudy

shown o solid object Rebecrn Rasenberg, Graduare Student

This sctaf sdics sceks o funher exanmane
infants" reasoning about non-solid, non-cohesive
nhjecta. In one siudy, infants are encouraged w
reach for both an actual pile of sand as well as a
sand pile-shaped solid object, We are examiming
whether differcnces in their pattems of reaclng
v [0 he two types of ebjects might suggest 1hat
' they are representing differences m
the two factors of interest; coliesion
and solidity, In a second study, we
measure mfants” looking tnoes o
ane versus bwo piles of samd on &
stage. Dy firsl presentng cillier one
or two piles of sand being
poursd onto o stape
multiple times (unnl
the event), we can tlien present
the novel number of piles and see

whether the infant will notce s

difference. While infants will
penernlly look longer a1 the novel mumbes i e
ahjects arc solid and cohesive, it is nol clear Uhat
they will do so with substances like sand, 1liese
amdicd nre curently in heir carly stages, bul we
will kecep you posted on any results we find!

n the Picture Book Study, we are interested
i hew 13- and 18-monibi-alds behavior
towards pictures is corvelaled with their
understanding of

piciurcs ns symbols, f

First, the child is seated

see a second book of phompraphs, which in this
case includes pictures of hoth familiar and
unfamilisr ubjects,  We alle abant ench of the
photagraphs, and label
ech, including ane of e
unfamiliar nhjeciz, which

it an infam sept and we we call n “hlicker” In the
show him or her a hook PlC'rur'E BbOk smdy tese rrinl we present the

af l:.hoLngr:!p.h:-; LHI,:E' Builer Uud&r,gmdnm‘& Researi! -’Iﬁ uhlilc‘l with the picture ?]."m
depicting  familiar Rlickar mnd 1he real Blicker,
objects, Children at this | I =,_ nne nske theehild 1o show us
agc show a voricly of |l S arsSrm el the hlicket, We wish to sce
hehaviors  towards . whether children's

photographs nd pictures, including grasping and
painting, and we want to see how ullen children
shaw such belsaviors,

Second, the child sits on @ couch between
thedr parent and the experimenter. Children then

rehaviar rowards the
etures i the fimit phose of the atudy
15 corveluted wilh thetr understnding
al’ how  lhe  picture  refers
symbolically e the real abjaet.

the infant bores ol




he  Angel Study
imvestigates the very
carliest concepts thal
infants have of people.
What kinds of “things” do
infants  think  people
(adulrs) arc: A special kind
of matesial alyject, or more
like a ghost or an angel?
Oine of the most basic
riles that infants have about
nhjects 15 that two solid objects cannot

Angel Stu dy

Ketlwera Seixe, Post-
Daoctiral Felleny

are live mounths old, they're
surpsed i eoe oliject (e o
tam} appears W pass right
Wwouh another (o wall),
I wdants sew people as o
kid el olyecl, then tey
ehould e just as surprsed
e soe a lumd apparently
[ruet riphit through o wall, Cin
thee ther hand, 1f infiane chink
peeple are vmnipolenl, mone like
angels, then tiey won'l be surprised by

piss through cach other, We know from owr owne @ hand passing through & wall. Alter all, dee udells
nd others' previous data, chit by the time ilus a0 their lives CAN do almost anything!

el reseurch in onr Intyhag shown that

inlunls pay attenrion a the goals of

winan adules, Far exnmple, when

inlants see un adolt reaching for a dell, they

sl W amterprer the event as a goal-divected
reach ruther than o meaningless hand motion,
Loy thre Animal Goals smdy, we are interested

Fnimal Boals

Krizion Sfeatis, Ceraddnate Smdenr
Tvserr Baboesai, Visiting Graduwate Student

t asking whethor 7= %=, and 1 l-month-old
wilanls have similor expeetations about the
Lelavivr of nonhuman animals. Babics
ure seated an o parent®s lap in frant of a
puppet stage. The smdy is divided inte
Lww purts: o familindzation phase and a
Lest phise. Inthe familianzntion phase, a
wind-up hippa oy walls several dmes
Loward a partienlnr goal okjeet (o2,
tree). In the 1est phase that follows, the
hippo walks nltemately 10 the same goal (the
Lree) en the siage or to 8 new poal (a chair). The
MW gonl aljeet nppears in a
sbe  fhmiliar location (where
-;-i""‘”" the hippo walked before
X in the familiarization
phase), while the old
ponl ohjcet appenrs ina new
Incmion (where the hippo never
wilked hefore in the
familinrizarion phasc),
We predict that if infants can
learn nnd remaember an

anmul’s poel, chen they will lnalk longer in the
st plueie wl the triala where the animal
nppronches nnovel gonl object,
So far it seems 1hat T-month-old
infnts do nor ghow evidence of
learning nhaur the goals of an
animal. They look caually long
in the 1est phase ot new goal
Irnls and old goal trials. We
have also hegun testing groups of % and 11-
monch-ald infams o ace if older infants show a
different pitiern of roanlia
Sume scientists hove
propused tho one thing
that might malke humnns
different from niher
antmuls is that we enn v
reason abont the panls and intentions of those
around us, By condneting 1his siudv ond others
i the lub, we hope ro learn abont 1he
develepment of ihis perheps uniquely humean
cupuciiy.




€ pequire all kmnds ol new

mformation  m our

evervday lives, Perhups

some of owr  innale
tendencics are engineered especially W
make this infoerniation acguisition
process casier, One approach s (o
comsider the kind of infornustion uoguined in o given
way: perheps humans are diflerentially adepe to
pick up propenties of novel objects bused on the
uei iy content of the property. Inlorimanion thae is
irrelevant with respect to categoralion - such s
the box something come inor e sound il makes
when dropped - is virually useless, and thus less
important to remember, Bused vn this, we
hypothesize that young childeen will show a better
learning abilily for categorv-relevant

Non-Obvious Properties

Stella Christie, Cndergroduaie Kesoarhor

through ohjeets - the children can see
the bands inside. We then fell
them that “now it is their turn 1o
do it and we expect the children
td chooae the abject with
lunctional property - the cggs with beads inside -
wr chocl whether they are sensitive to objects’
properties,

Children in our study did quate well in s
msk. They snw four different pairs of objects amd
mare than 60% of them chose the

ahject properties, such as alyect
funciion, as compared w0 calegory-
irrclevant information,

In our study we lirst show o
novel object o the elildien, and tien
demonstrate the function ol this
object, for example shakiog an ege-

correct functonal object 3 ar S Lines
in 4 trials. One could suggest,
however, that this result merely shows
that the correct funclional object s
simply inherently a more imeresting
ohjeat far the children to clioose aut

shaped object that

of  the pairs.

makes a ratlling
saund. The bends ’
inside this object
arc the property
that is responsible
far the ebjecis’
functlion,

However, during

flence, we follow
up this study by

the FuneLion

demonstration the beads sre concenled =o the
children cannol sew Uns property, and mnst infer
it by abserving (he Junciion., After this
demonstration we bring u pair of ahjects to 1he
table. The alyect puir leok very similar 1o 1he
previously demonstrated objeet, and to each ather,
1 shape and culer, encept that one of'the ohjeets s
missing the funclional propery. Following the
example, we show (e clildren two egp-shaped
looking olyects, coe willi beads inside the opg, and
onc with the beads glued outside (on the surfoce
of} the cee. The egg-shaped vbjecws, unlike the
object demonstrated i Uhe beginning, are ape-

P o o conducting
IS il s another study,

A J‘!" : which the children

] I it _;,';-_ 2 sany e exact sume
Functional Ratile Non=functional Kalile pairs of objects as
those in the

original - study,

This e, however, we simply showed one olyject
in the beginning, without demonstrating s
fimetion. We also ask the children to “pich one”
Cinstend of 1elling them to “do what | Jdid,” as
the eripinal sudy). The children in this sludy,
unlike in the original study, pick the ulject
randam. This suggests that there s notling
inherently moee salient about the correct lunclivnal
abijeet, and that it supports our carlier v pothesis.
Allin all, we leam that young children

are sensitive 1o objects’ funclions

when they nre cied 1o pay particular

attention o them.




track the number of objects with which they
have interscted, We lave [ound that 12-
ronth-olds can use kind wlvonalion {(whar the

I ntents can use a vanely ol cues w eount and

objects look like) and {mme-plave informadon (it

rwa abjects are present ot the same lme) o Wrnck
small numbers of objects. 1o this swudy, infims
ire shews either ane o twe identicu] objects, with
the abject{s) either

abjects were pul inside, 11 5 %
they don’t reach again, then ' il
the infant must not have @
realized carlier that they §
weee being shown two
individual objects,
Surprisingly, 10-
month-olds succeed at ]

o top of the box
ot on cach side,
The obhjects are
then placed inside
the hox, and the

Objost Individuation Box Task

wul resching 1ask
eoedy whien bolh Jind

infant is

allewed tareaeh lur e objects
S (withoul being able o see
inside). 10 they reuch upain
after having already
tound vue vbject inside
the bos, then il can he
wilerred hat the infant
has Jecided 1hat 1wao

. . _ and  lime-place
Liz Baraff, Reseurch Assistant wlormalivn are
preseal,  In other

wonds, they do not
succeed ot tracking two olyects presented ut the
same time when the objects are identical in
appearance, Our task mvestigales some possible
eues that may help 10-manbeold nlints eneode
and remember the number of vbjecs tiey have
scen; thus, our rescarch helps deline develupmenta]
changes between 10- and 1 2-monlhs that faciliate
this abalicy,
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