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I n the Angel study, we were interested
it [he kind of knowledpe very young
mlunls have about people and things, We
already know thot infanes have roles ahowm
Loy pelid whjeuis are supposed 1o behave. Far
cannple, ey know thae two solid abjects
cait’ L puss through each other, Previous
reseurch has also shown that Infants don’t
abwarys lreat people as if they were bound by
e sume rules as splid ohjects,  Sinee the
adulis i e lives cun do
all sorts ol “mugic™
Unings, ey might
Jusl  wxpect
peeple to be
spevial, We
combined
Mgk Lwo
qll'..'l-iljl.:llll': L]
ashk 10 inlunts
wauld  he
surprised if a
person phssed
through a salid ohjee
lu vther words, do infanis expeet people to
e tiulid, i do they think peopla are more like
ehosls or angels?

W showed Infants a hand extending
seross o slage. When they got bared, we
shuowed them 1wo scenarios: the hand
uppewning tw nass through aowall, or the hand
appearing m pass in front of a wall. We
reasined that i they thought (hat )
hands were aolid, they would be
surprised when the hond scemed 10
gro righe through a wall, We also ran
another set of kids on the same type
ol trinls, but uacd a tov tralp instcad
of & hand, This was to make sure
that they renlly were surprised when
solid ohjeets went through walls,

We found that infants
were extremely sumprised
when the hand appeared
toy pasa through the wall,

Angel Study

Rebeecca Save, Post-Doctoral Fellow
Tania Tzelnie, Resewareh Assistant

it

In fact, they were just as surprised when they
saw the hand go hough e wall ws ey wene
when they saw the bain go through (he wall,
Une question we bad, tougl, was
whether we'd learned something abuout sgents
(people, animals, or anyihing else (hal cun
cause things to happen i e world) or
whether we'd isolated semething specilic w
humans, 3o we designed auother sludy that
asked whether inlants would be surprised
when ey saw a novel
agenl pasy trough

a wall.

Th e
novel agent is
a 4 inch high
puppet who

15 furry and

hup paoply

2 v ek
Infants gon 10
see him walliing
araund on the stape
{he's contralled from
above, like a marionele) at the beginning of
the study, In s study, he oppears 1w owalk
through a wall, or walk under an averhang
‘This way, we can lind what infines do know
about peeple,

We're still running kida in this

condition,  and we'ne really curdons ahowt
the resulls!




I noour Summer 2003 pewsletler we
tald vou about o sel ol studivy
investigating how infants leam aboul self-

propelled motion, Ln the lemung phuse ol

these studies we showed 7=month-olds twa
differentevents: Lo the “sell-propelled evenl™
we showed babies a wind-up toy (e.g. u lippo)
movwving

o U \Wind-Up Toy Studies

fiself. In the
“hand-moved
cvent'"  we
showed
habics a
wind-up toy {e.g. a
snail)  moving
nerosy the stage by
nn axperimenter s
haed. In the test
phase of these
studics, we put
both wind-up tays
next  to one
another on the
atage  and the
cxporimenter
removed her hands, Meither one moved for
20 sccends while we monitored which toy
infants spent more time Jooking al. We
predicted that if infants had learmed about
which animal was sclf-propelled in the
lenming phase, they would louk ul il longer
in the test phase because it was the only one
that might move again, That is exuetly what
happened! Rabics showed this el Tect {longer
looking at the previcusly sell-propelled
objecr) whether the stimuli were wind-up
animals, velueles, or unlumiliar “blnhs,*
suggesting that mbanls are very good nf
leaming about seli-propelled molion and that
they are willing to leam about il Lor any lind
of objeet (not just animals, fur exusmple).
Recently we did a [ollow-up study
sk what would happen i we made e “hand-
moved event™ in the tirst phase of the study

Kristin Shutts Graduate Student

as interesting ns the “sclf-propelled event,”
We were wondering 1 babies' looking in the
tese trinls of these studics was really motivated
by o expectaton that the object might move
again, or ifin rthe test mrials they were just
loaking of the previonsly self-propelled object
becsiuse it was (he most interesting thing from
the first phase
of the study.
To this end,
we created a
really
interesting
"hand-moved

cvent":
instead of jusi
moving the
object across the
stage, the
experimenter
bounced i

around the stage
floar and had 1
mave in severil
directions, Wlhen
we examined the
test trials, we
fonnd thet this time babies looked equally
Inmg ar the previously self-propelled and
previously (super-interesting) hand-moved
ohjeet.  This was surprising to us intially
hecnuse we thought babies would still look
langer at the self-prapelled object.
However, our interpretation ol all (e
previcus studies wsing this wethod is still il
babics arc motivated to look langer ul U
previously self-propelled animal because thiy
think it might move, not just because il was
the most interesting object i the lirsl phase
of the study, 11 it were the lalter case, ten
habics in the most recent study should
have looked longer in the test
rials at the previously hand-
maved object, because it was

the most interesting thing i the
firat phase.

e



Human Bodies and Impossible Movements

by etudy investigated what infanis know
I about the range ol pussible mevements
that a human body can make. We showed 5-
and 12-manth old infants computer-animated
mavies of on ndult woman awinging her arms
and legs Dack and
farth, In some ol
the movies, her
liebe wanld bend
ul lhe ¢lbow nnd
knee  joinls  as
cxpected, ln the
other movies, her
limbie wanld bend
bavkwards against
the juinl-  un
impossible
mavement, Adults A Possible Movemeni
watching Ihe

mwvies cun easily reengnize the impossible
ones, and will ullen ook lenger m the unnsual
movic in disbelief at what they're viewing. We
menaured infants” locking times Lo cach of the
Iwo movies, to see if infants alse had an
eapectativn thal bedies should only move in
cortain wiys.

Jomathan Beier, Graduate Student

Se far, the results of the pludy lave buen
tncanclusive. On average, both 5= and | 2-montl
old kabies look ahaut equelly long to nornal
amd impuossible body movemem movies, This
could wean Wt inlue’ initiol knowledgs of
hew o body
should nppear s
rather sparse- in
foet,  another
group af
rescarchers
suggests  Lhal
infants are not
sensifive 1o 1lhis
sart of visual
budy wviolalion
unlil nearly 18

An Impossible Movemend months, It is slso

prasible  thipr,
while infants muy not have any expectarions
about elbow ar knee bendings, ey tmay indeed
have very specific knowledge about other
sepects af the physical body such as orjentation
ol Wee Lwce with respect to the rest af the bady,
number of lwbs, limb preportion, or ather
features, We plan tw continue to explore these
pivssibilitics in future studies.

ey

¥ willy childhood, ehildren hegin 1o
become  proficient at using and

understanding space-lime metaplors: words

thar ndulea uae to deseribe entitics in tenns ol

broll space and time, &,
fon, short, befare, und

are cxploning inlanls’ rectivns o pairings of
lincs and tones that are consistent (e, lunyg line
with lang tone and shodt line with short tone)
and inconsistem (i.e., lang line with short tone

and short line with long

after. ‘Lhese special LinEE‘ Md EEE‘PE s lor s

metaphors exist in Juiie ooldman,

virtually CVCTY
lunguoge.  Is this
Lecause humans ore predisposed o
thinke about L in leoms of spece?
Is there something herenily
“the same’ about a long line and
o long event? To find out, we

longer at the inconsislent

ndergraduale DPArings, we can assune
Thesis Researchel

that they find these more
surprising.  This enuld
mean that, even before they begin o speak,
infants find length 1o be somehow related 1w
dumtion, poasibly explaining the widespread
exislenve of space-ome memphars.

e e ——



Adulu lend to see the world notas a junble
nf incaherent movements, bul instend as
g well-coordinared serics
ol achivng, Inaddilion, we
assumse that most of these
netions are earried out

with 2 goal or a papose

WAS Strudy

Relbecca Saxe, PhibD
Lindsay Fowall,

the experimenter ta adjust where they reached
tw mnteh the old objoct®s new Inomion,

The current study is
atlempting o eatend the
previous research to new
actiona that indirectly
cunnest the experimenter

nmindd. Past studies have Undergraduate Research Assistant  with the gual. Starting with

suggested thal by 5
months  of
npe infamty
have started
L sue Lhe

world in
Lereis iof
poal-dirceted
acrions s

well,  Fur
expmple, aller walching an experimenter reach
for onc object over and over again, the babies
are sirprised to see the experimenter reach for
i new abjeet, even iF1's sitting where the old
one wak, They had nssumed that the old objeet
was the experinenler’s poal, ond thus expeceed

LZ=month-olds, we are

showing
infants &
stage  an

whiel a hand
consislent]y
throws
bean bag o
ane  targsd
eumnd (ITH!
anather. We then switch the tapets, and Lok
tn ace if the infant s more surprised when we
throw the bean bag at the old target or a1 the
new Langel, which is now pnsitdaned where the
old targel was, Hopelully the result of che
study will shed more liglht on low jnlanls break
down the world into actions and goals,

J urnping PUPPET STUCI'}” Justin Woed, Graduate Student

ung belone children learn verbal cannting

l 4 orsymbolic anthmete, very young infimes
(as young as 3 moaths) buve o remarkoebly
aaphisticated system for reasoning aboul
number. These atudics reveal that il
alle (o “count™ the number of ohj
array, e number ol sounds in o seql
the number of aclions in « seyuenue, '-"'l_ |
l11r:3n:' shidies revcal that infants 1.,31,: AlFa

different n'rms of mn:lmduala, rangl |'hl m
ﬂm‘k‘lﬂfhlr‘ﬂ iy Imnwnmsnnd m'p;un ntsd) Lo

illdividu.ﬂ:., as du wlulis, or does this abiliry
depend on language, enculluration, or
puperience?

In o series of amidics, 1 showed that
huean inlunis represent individual puppet

jumps. In Experiment |, infants successiully
diseriminnte sequenecs of 2 jumps from 3
Jumpe, but only when oll of the jumps are the

» ‘- tions and evems in the world is important,

because il allows us to lenm verbs, imitate
others, represent causulion in the world,
make moral judgments, and so o,
Future snidies will investigate haw
imlonis” system for repreacnting
events and sotions is the same s
pdults, aivd also how il e Jdillenenl,




TJJ: FIMO study loaks nt the development
ol konuwledge nhout nnimaey nnd apency
m young mlanls, s o fallow-up w the Seenct
Agent Study, which fvund that infhnts da have
soime wen (bl manimate ohjecm eannof move
o e uwin However, at what specific ape
does us develop? Do infints aged six months
auloialicully assume thar an animare ehjcet

FIMO Study

Rehecea Saxe, PhD

interact then they would be more surprized te
see an inanimate alyecl appear W move on
its own,

Iesults of dus siudy ndicuted Ul
infants were not exceedingly surprised by (he
inanimate object’s solo motwn, conlrary o
our expeclations, This could be becuusy Lhe
inanimacy of the stimulus was less clear than
we expected, with the stimulus tsell being
small and (he
E L oa g oe
somewhual
d & ¢ p
Allernatively,
perbaps
uderstanding

HF‘HFH Bhﬂfﬂﬂ!. Uﬂd{?@?'ﬂdﬂﬂ[ﬂ" Research Assistant of  animacy
and agency s
only forming
i infants aged

$1x to seven months, and thus the abiliy

required 1o successfully pass this task las nol
been adequately developed.

(such as a hand) cuuses the motion of nn
inamimate colored blob, and nat vice versa?

Lo e FIMO study, six- v seven-
month eld mfans were sal in front of n smpe,
i a bigh chair, and hubiluated w a hand and
an inanimate olpecl maving ombipnously
together. 'Ihe stimulus was made of hrightly-
colored wedeling clay nnd speeifically
unclear, with surfuce bumps made 10 loak
cempletely randuom, but allowing the
passilaliy ol the hund halding on o one of
them to iwove Lhe object. The stape was
designed s Uit the inanimate object could
be jmoved [rom behind,  without the
el knowing,

Liseng the standard measnre afinfants’
looking-lime, il wus possible w measure
infants’ earectubiong abaul the soures of the
movenment, This was done Ia first habituating
Uizt Ul twas olyjects moving 1ogether, and
then susprising them by showing cach of the

obyecls seeming o move on its own,
separulely, The theory was that if
llants clearly understood how
istimule and animnte objeets

FIMO: Do tnfeunes think that it can

1IN el By o




I hese studies are looking at whal kinds
of information babies and toddlers can

keep track of in a motion event. When your
by watches vou move around the louse, is
he or she thinking, “Mom’s going inte e
lcitchen™ (the goal of your motion) or imstead
thinking “Mom’s walking” (the woy vou wee
moving]? We're interested in whether babics
nnd toddlers can keep track of both of hese
kinds of information and if they have
preference for tracking one over the otlier,
Forthe babies who participaied in
this siudy, we
showed them a
short play in
which a luv
bunmy movesd

ils bottam ta the gonl, bahics don't scem to
natice the poal change, Tn an enpoing follow-
up study, we are loaking 1o see which actions
babies distinguish from each other o v 10
delermine whot makes an - action  mare
mleresting than the aoal of
the event.

Faor tha
wddlers who
participated in this
study, we used
smull  siuffed
anirmals tey act e
il !ITIIIll.!iI!Il! cvent }
such os having
bunny hop inta o
bowl and having

Actions vs. Goals

Lawra Wagner, I'hD

to one of two goal localions (either a yellow
tub or a purple platlornm) uking some
charactenistic action {(hopping, seooting, or
gliding). We limed how lung the hahies
looked at the bunny while il was performing
one moton evenl, und then we changed it s
that the bunny went o a dillerent goal, We
wiere interested w whelher L new poal would
aniract the babies® atbenbion and couse them
to lock at the display longer. So fur, we have
found that | 1-montl-old balies di trazk ponl
information (thal is, (hey notice when the
bunny changes goal objects) but only s0long
as the action used o gel Lhere wasn't tan
interesting: when the bunny scoots elong an

n frop swim across a board. Then we gave e
nnimals to the toddlers and asked them 10
imirate what we had done, This study 12 slill
onpoing, but so far, it looks like 16 - 18 month
olds arc able to act out both the action amd (e
poal part of the event. However, ey huve
difficulty combining those parts into o single
cvent. Usually, they act out just coe element
of the event (just the mction, or just the goul)
and sometimes they even act them oul in the
reverse order {putting the anunal vn the goal
and then removing it to show the action)! W
are continuing to work on this

imltation study, and we're
cspecially interested in how
leaming verbs might influence




i N; e know n lot already about infants’

enrly understanding of differem
languages. Previous rescarch shows that
williin the first few dnys ol life, Infants prefer
their native lanpuage 1o o foreipn language
andl even distingnish between two sufficiently
dilTerent foreign Innpuages. This is ecrainly
remarkable. However, we know little of how
this early linguistic preference may preface a

The Spanish-English

Study

Ratie Kinzler, Graduate Student

later sociul and copnitive understanding of
otber huroans, We were interested in whether
uelinls" eurly preference for o native language
penvializes @ a prefercnee for & speaker
of that  Jungusge over a speaker of o
foreign Longuape,

Three, six, and ¢leven-month-old
iy were Gimilinrized with movies of ane
speaker who spoke in Enplish, and one who
spuke i Spanish. Both speakers were
actually bilinguals, so that way half of the
babies saw ench apeaker speaking one
language, and holf sow them speaking the
ulher language. The speakers read the
children's book Curions George 10 the babies,
Then, babies were shown movies where the
spuikers siood nexc o each other smiling, yet
nu longer speaking,  We measured which
person the hahies prefemred 1o look longer at:
it lurns out that they prefer to look at the
English speaker over the Spanish speaker]

This finding suggests that
infants: (1) are able to pair a
language 10 a face during the
familinrization rials when the

speakers are speaking, (2) remember that
painng later on when the spenkers arc no
lunger speaking, and (1) prefier to loak at the
luge ol someone who spoke thelr native
language, relative 1o someons who spake a
loreign language. Fuowre swdics will
investipnte whether this enrly preference for
a speaker of pne's native language is specific
tu hwrrin foces and toonntue] Innguopes, how
it develops
from ecarly
infaney
through later
childhoad,
and whether
it supporis
cultural
learning by
predisposing
infants  to
allend by, interace with, nnd leom from those
whu share their lanpunge, This rescarch aims
L lurlher our wnderstmnding of infants’
burgeening  socinl  cognitdon, and  how
mlianis may use lanpuage sz a cec for
gugial understinnding.

We are now artempting to replicate
Uhies finnding with farward and reverse speech
instead of Spanish and Faplish, We are
currently showing hahies movics of a speaker
wha spenles in English, and one who says they
same thing, yet the movie 1 5
pluyed in reverse, Sty '
tuned for resnles from
Forward/Reverse!




he Occluder-Motion  study  wus

conducted with intants aged 3.5 W 4.5
montls old, This study was presented on
video, and vour baby was scated on your lap
in frant of a large video screen wiioss ceuler
wid covered by a long blue occluder box. For
some infants, the box was Wide {13 ¢ 1all),
for ather infants, the box was Narow (60,5 cm
tall). The figure below shows an example of
the vides set-up.

In the first, habituation part ol the
study, we showed each baby a vellow and ned-
spotted stick that moved up and down belind
the occluder box. Some babies saw bulh ends
of the stick moving togetlier, as il they were
connccted. Other infants saw the two ends of
the stick moving in opposite motw, as il ey
were not connected. After your baby walched
1his habimation motion until sdie was bored,
we showed 6 test trials,  On cach el sl

s,

n e ! . B
R B

e i e

we showed either the same (ype ol molion as

before (Old maotion), or the opposile type of

motion (New motion), We wanled to know
whether infants could discriminate the wo
types of motion, and, il they could, whether
the size of the occluder bux would make a
difference. We predicled thal o babies could
tell the Wew motion frony the Old rmotion, they
would leok longer an the New muotion becmea
they were already bored wilh the Old mation,

What we fownd was Uhat infinis in the
Marrow box condition looked lunger ol the
MNew motion during the test trials, which
suggests they could discriminate i two Lypes
of motion, Dabies in the Wide bux condition

|

loaked equally nf the Wew motion and the Old
mudion during test 1rals, supggesting they
could mar tell che difference in this condition,
Tugether these results tell us that babies are
very good at derecting different motions when
the two Lypes of mation oeeur close together
i apace (a5 in the Narmow box condition), but

not when they have to put together motion
information over a large gap (like in the Wide
hax condilion),

These results it with owr prediction
that infints” ability to detect and discriminate
mation differences depend on the size of the
gap over which they have to notice the
similority (or difference) between he two
types of motion.  These results also fit with
nnd help vs to understand a series of previous
snidies thar presented oceluded
ohjeers with both Wide and
Marraw neeluders, Thank vou to
all the parents and babies who
helped with this sudy!

I
i
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I 1 o past newsletter we introduced a ling of
stndics aimed at addressing whal young
infants know about food, At that pomt we
only had preliminary results, bul now

uver again. Then, in the “res mials," we
shirwed bahiet trinla of a pemon eating ormnge
Juice in a bawl (same suhstanes, bur new
container) aliermoted with irinls of o person
ealing green sugar in o bowl (new subseanee
and container). Haobies leoked equnlly long
al these evaniz, aageesting that they had

trouble nsing colar and

TMessy Feed Studieg i

Kristin Shulls, Graduate Student

= thanks 1o the participation
of 40 many infants and
parents aver the past year —
the swidics arc almost
complena!

I one study, we
simply asked whether
hahies could tell the
difference between two
differcnt substance foods
(e.p. omnge juice in o glass
nnd green sugor in o glass). To do this, we
showed habics a person eating oue kind of
sibstanee {c.g, orange juice in a glass) over
nnd aver ngain. Then, in “test Uals,”™ we
nskad whether babies could remember the
initln] substanee and distinguish belween
that and a completely new subsiance, We
showed babies trials of a person eating the
old substance (e orange juice in a glisg)
alternated with trials of a person eating the
new subsinnce (.. green sugar in u plass).
Bnhies locked longer at the wials where the
person ate the new substance, providing
evidence that they remembered the initial
substance and cating evenl,

In additional studies, we were
nterested in whether babies could lruck the
familiar substance over a change in
container, Tor example, we aguin
showed babies a person ealing
orange juice i a glass over woul

change In container,

The rosults of these
stiudiea are provocative
hocouse they are so different from how
monkeys, young children, and adulis
think ahont faods. For example, aduls
havena trovhle reengnizing orange juice
in a glass, howl, or completely novel
container beeause
when  analvzing
cvents invalving foed
they pay attentian to
color and texture,

We are
currently
imerested
in whether
studies
that usc

snlid
foods
mither
than =
snbstances  as
stimuli will show

the same pattern of

reaulis, Rebecca -th .
Rozenbere’s sand o3 T
atndics (sec “Daby

Sand Study™ on page 117 sugpest that babjes
have trouble reasoning about substances i
general, Therefore, we want ta Jaaw wihiellier
aur results would be different if we taupht
hahics nbout solid food objects nstead ol
suhsmnces. We'll let you know what we find
in the nexr newsletter!




am continuing to investigate llow young

infants reason aboul non-colivsive
substances, Through observing their lovking
and reaching behaviors, 1 hope W gain insight
into the differences between their knowledge
af salid, cohesive objects (¢.g.. toys, people),
and matcrials in the world cutside hat
catcgory (.. sand, water).

In one study, babics repealedly
abicrve onc or two piles of sand being poured
onta o stape. In the second phase ol the
experiment, they are presented wilh the same
numbcr of piles and a new number of piles in
niternmion. In similor studies using rolid
objeers, infants have been shown W look
longer or “dishabiteate™ 1o the novel number
of stimuli, suggesting they have the ability Lo
leep 1rack of small numbers of abjects. It is
not yar elear, bowever, whelber they can du
s0 wiih subsiances, and if so, whether Ly
are uging the same strategies 1o solve e Lask
that they do when the stimuli are solid vljects,
Severn] new varistions of this study slill need
o ha 1ien to find
the answers to
thesa quesHons,
and Twill let vou

hehavior After four such modeling trials, the
experimenter  gives the child fouwr
opporinitics o grasp the stimuli without any
prior madeling. Performing the comest action
on this tnak requires that the child understand
the differcnee in cohesion between the two
typoes of stimuld, and maps the corresponding
nction 1o each. Results frem this summer
indicate that infants tend to start solving this

Baby Sand Study

know ns soon 1 Reﬁefca Eﬂ_fenﬁ Ei"’j’s GF&'JHE*E Sfﬂdfﬂ*

have a elear
result !

Tna second study, infants between the
opes of 14 and 18 months are given the

opportimity 1o reach for and grasp ata pile ol

snnd and a solid ohject designed o look
pereeptually similar to the aciual sand. 1n the
annd condition, the experimenter ours a pile
of sand back and forth between two beukers
mnd then on to a stage. She then models a
“picking up” behavior with a bit ol the sand,
nnd encourages the child w copy her aetion.
In the zalid object condition, the experimenter
dnngles the object from a shing and then
pnces iton the stage and demaonstiates a “wo-
honded-tapping” behavior on the ubject.
Agnin, the child is encouraged Lo copy her

fnak eonsisiently around the age of 16 moenths,
despite cvidenee that infants can perform
precictive, distinctive reaches and grasps on
solid ohjects based on their attribules by
npproximately six months of age. These data
therefore suggest that reasoning aboul nui-
cohcsive substances shows up at a much luler
nge then reasoning about solid oljects. 1 an
now considering why this difference exisls,
nnd how children eventually come 1 an adult-
like inderstanding of non-cohesion.

As always, | am truly
grateful for your and your
child’s participation!




‘ M OT" stands for Multiple Object lhey're out of sight.  Howaver, when the
Tracking, Past rescarch ohjects disnppenr and reappear in nn

has shown that adults have
difficulty keeping track of
nhieets under certain

ndd way, such as ahrnking away
to nothing and exploding hack
into existenoe, aduhs hove
circumstances, such as much greater diffieohy
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