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¢ wanted to briefly update the arlcle

; ~ “Teddler

Ramp  Stedies”
fram the Winter-
Spring 2004
newsletter, Inthese
studics, we have
been interested in
cxamining how 2-
vear=olds  think
abont abjects that
have ganc out of
vicw. [n all

of the ramp

toddlers are mnose suecessful at scarching for

an object (c.g. a
car} that has gone
out of view when
they can sce part of
that abject (e.g. its
antennal either
through a doar of
the pancl
occluding the ramp
or sticking out
above the panel

occluding the

ramp. In a

e TOddler Ramp Studies 3 <

prosented

with a ear that rolls
downy & ravmp. On
ench 1ial, & panel
eaninining  two
doars is placed in
front of the ramp.
the ear is released
to roll down the
rrnp, and then the
toddler is asked to
locote the car by
opening one ol the
two doors. The car
enn stop behind
cither door
depending  on
where the
experimenter places
n bright green stop
wall.

T h ¢
conclusion from
Studies 1-3 {sce
“Toddler Ramp

Studies,”
Winter-
Spring
2004

for more delails) was thar

Krislin Shulls, Graduate Student

Study 4, we

asked what
would happen of
toddlers could sce
the bright green
stop wall (bul not
any part of the car)
through the
window i the
panel door, Would
this Lelp them use
the wall 1o locale
the ludden object?
Surprisingly,
making thus chiangs
had no efleel on
teddlers’
prectormanee un te
lask, they were
wnable w locate e
car even Lhough
they could see the
stop  wull right
through the dopr
they needed 1w
open. Thus nur
previous
conclusion  waos
Rrven more
suppuort:  loddlers

need to be able to see part ol the ubject they

must track in order to successlully lucate it




I hese studies are lovking al what leinds
of informalion Babees and wddlers can

keep track of ina motion event. When your
baby watches you move arvund (he bouse, is
he or she thinking, *Mom’s puing into the
kitehen” (the goal of youwr melivn) or instead
thinking “Mom's walking™ (U wuy vou were
moving}? We're interested in whelher hihies
i toddlers can keep tack ol ball af (hese
kinds of information and il they have o
preference for tracking cne vver the other.
Forthe babics who participuled in this
study, we shawed
them o whort
play in which
luy bunny
moved to one

Inan ongoing follow-up study, we are looking
10 see which actions babaes distinguish lrun
each other to try fo determine what makes an
interesting tha

ncrion more
the poal of the event.
For the
toddlers whao
participated in this
study, we nsed small
amiffed animals 1o
act out 4 motion
event |, such as
having a bunny
hop 1nto a bowl
and having a
frop sWiim
across 4 hoard,

Actions vs. Goals

Latiwa Wagnen, PLD

ol two goal lecations (either a yellow b ora
[ruiple plativom) using some charncteristic
acton (hwopping, scooting, or gliding). We
Liened low Long the babies looled at the bunay
wlnle 1t was performing one mation cvene,
and then we changed it so that the bunny went
o a dillerent goal, We were inmterested in
whiether the new goal would arraet the babies,
attentivm and cause them 1o look at the display
looger. So far, we have found thar 11-month-
uld babies do el gonl information (tha is,
lhey nouce when the hunny changes poal
ulyesis) bul only so long os the action used to
get there wusn't loo intereating: when the
bunny scouls along its bottom o the poal,
balres don’| peen 1o nodes the gon] change.

Then we pave the annels (o the loddlers and
asked thent 1o initate whal we had done, This
study 15 still oupgomg, bul so G, i looks like
16 = 18 month vlds are sble e act out hath the
action and he goal part ol the event. However,
they have dillicully combining those parts intn
asingle event, Usually, they aet out just one
clement of the event (Jusl the action, or just
the goal) and somelioes tiey even ael them
out in the reverse urder (pulting the animal an
the goal and lhen removing it o show the
action}l  We are continuing ta work on this
imitation study, and we're

especially mterested in how

learning wverbs might

influence toddlers”

understanding of evenls,




children
acgquire
numboer
wiords? These
studics look at
the link
between
development
of numerical
cancepts and
the process of language developmenl in
children between the ages of bwo aud lour
vears, reviows studies have shown il while
children quickly learn to recile the number
lstatan early age (e, repeating U counling
routine from one to ten), the mapping of these
words onto specific quantities is a slow, stage-

like progression that oeeurs over the coume
of several months,

We were very interested in
children’s representalion of
number words during these
stnges.  Specilically, whether
children are able 1 apply these

CONCRETE NUMBER
TRAINING

YI Ting Huang, Graduate Student

numher words tn conerete objects such as tovs
and pictures, as well as whether children are
ahle to wse these words absteactly o quantify
aver domning that are not readilv visible {i.e.
sounds),  Also, we were interested in what
kinds of input and feedback underlies this
procesa of eoncept to word mapping and
whether we ean teach children this
telatonship.

In the first step of this
amdy, we found that children are
Indeed nble to apply the number
worda they have learned in an
ahstraet way, There seems Lo be
a tgln corrclation between
number word wse in both
concrete and absiract domains.
For example, children who are
alile ta nss A fwa o quantify over
n phefure with two fish are nlso
able to produce twe sounds on a
computer. In the second stepy of
this studv, we found a differcnce
in children’s ebility to leam new
number words. Specifically,
preliminary data seems to suggest
that children in the catlicr stages
of number word acquisition have
tranble applving rew number words onto new
pictires objects while children in the later
srnpes of acquisitien could transfer new
number words onto an approximale
repreacniation of the quantity. We are
eurrently interested in sludving the reasons
underlying this difference in performance.




T he purpose of this study was 1o see

if S-year-olds have the ability o
leamn verb biases for motion verbe. In this
anndy, children watched vadeo clips un o
eomputer screen. The screen displayed
sinple videos of ambiguous clips lollowed
by o split screen with dillerent wetions
occuring on each side ol the sereen.
While watching the videos, tie children
were told what the person was dving and
then naked about who was dving e same
actinn.  The experimenter recorded the
child's responses on a sheel ol paper.

In the first half of e study, the
children saw familiar actions used in the
renrenees (for example, "She is Unowing the
tny.”) The video on enc hall of (he sereen
matched the inftial motion (a guy trowing o
toy nirplang) and the other hall ol e serven
i not maveh (a woman kicking a ball.) We
found that ehildeen were alrle W puint Lo the
screen that was & correct malch for the
matian verl,

Int the sccond half of the sludy, the
children heard new verbs that we invented (for
example, “She is gorping up the Will.™) The
children were asked to initially identify “Whe
in gorping” when the lirst split screen
nppetred. Then the children were shown a
sericd of five more clips ol dillerent people
performing similar actions. Finally, there wns
n sccond split sereen and children were nsked
npain 1o choese the comect uctivn (“Who ia
gomping?) Lach time dhe sereen is split, one
of the videos shows a person performing an

uetion inthe same manner (i.e. kicking) and
in the ather video a persan is performing un
action in the same path (i.c. up). Fo
exumple, if the indtial video shows o woman
crawling up a hill, when the screen 15 split
there wounld be one where a woman is
crawling hehind a chair (same manner, bul
dilTereni parh) and the second video would
show a woman hopping up a hill (same patl,
but different mannece)

Our poal was to see how cluldren
interpret the meaning of & motion verl thal
they have never heard before, Adult g lish
speakers have a bing toward the manuer ol
maotion, whercas adult Spanish speakers
hinve o hing 1oward the path of metion.
Adults, however, can learn a new bias iF you
teach them enough new verbs, We expected
children 1o have ne initial bias, bul w he
enpable of leaming one if we tauglit themn
enmgh new motion verbs, This Eludy s 5lill
in progress and is continuing for Lhe [l

(2004). o additivn,

How Kindergarteners
Learn Motion Verbs Chois

Carissa Kemp, Researcher

we are in the piocess
of begunning this sludy
on 3 and d-year-ulds in
a desesslon seenanu o
sec 15 taddlers huve

Mexbility i
their verb
leaming,




I n lhis series of large nuimber
representation studics, we have young
children look at paired sets of dots, or listen
te paired sets of tones, and try 1o guess whicl
sct consists of & larger number of elements.
We're interested in what kinds of sets cluldien
will be able to tell apart. Mopefil#

NUMBER TRAINING

FTUDY

hope to determine whether there is o single,
abstract "number representation™ uy:.lurtl. wied
for ﬂiEuaﬂng the numerosity vl g )

diflerent systeimn for esting
momber o each modalify

Previous work QRSE
ability to discriminate

is more han Ibllmlll rativs ol 1L2:1), hu: huu
a hard tine desconmioating 9 rom 8 (1.125:1),
or 11 from [0 (L) Previous work in our
lab has shown that inlants seem to have a
similar kand of himnilation — their abiligy w
discriminate between sets depends unly on the
ratio — buat with much lower acuity: f-month-
olds can tell sels wre dillerent when the
nurerosity ratio is al least 2:1, but il when
the ratio is 3.2 or smaller; $-month-old
infants succeed al 3:2 und larger
ratios, bud lail lor4:3. Forinfants,
these Uwesholds seem o be the
game lor both visual and
auditary sels,

Miles Shuman, Graduate Student

series of experimants, we're
ERATT bilities of 3-5 year olds. The
[irst & e completed sugpested 1hat
clildren in this age range might have
dramatically different mtin “threshalds™ for
auditory and visual ser comparizons (see
previous newsletter). Howoever, n follow-up
atndy
Al owed
the

tone
SCQUENCes
being
"nrrhythmic” and random; with eegular,
rhythmic auditory 1one  sequences,
performance improved 1o near the levels
ahserved for visun] arrny comparison,

Thaae smidies aet the stape for our
et recent (and most exeiting!) cxperiment
(1 neriea. Inthis experiment, we're testing
ihether proctice with number comparison
mprave performance, and (

nditory number comparison. Evidence of
this kind of “transfer effect” would strongly
aupport the theory that we have a single,
abstract number representation system, not
ticd to any panticular sensory modality,

The study is not vel complete, but
prefiminary resulis suggest that there 1s
improvement with practice (Lhe acuity of the
repreacntation is “plastic™ with respect to
experience) and further, that the improvement
dnes rransfer across modalities, with visual

mance!  Maore work s
2t this improvement is

compirison |I'H"""'|'

nee iFﬂl- 10 '“Iu"’"] I

n very absirict representation of number,




I n previous newsletlers we've lold
you aboul our  conlinuing
investigation inte how younp children
learn novel color adjectives, such us
green or purple. Past research hus
indicated that color adjectives ure
difficult for young children o learn,
appearing in children’s speech several
months loter than olber types ol
adjectives (1.c. size or Lenture sdjuclives).

Our cutrent study eaplered the
hypothesis that it nuight be eusier W each
a child a novel color word in g domain
where color mighl be purlicularly
relevant— m lus case, [ood. To that end, we
attenpted to teach sonwe cluldren a novel colar
word {(“blicket™y using lood, such as pears and
grapes. Other children saw sinilurly shaped
artifacts, such
as light bulbs
and bells,
instead.  We
introduced  2-
year-old
children to a
puppet  who
taught them a word [rom his “pupper
language.” The puppel shiowed ehildren prirs
of iems { food he liked 1o vat, orsinffhe liked
to use). 1 a child lesrned that in this pair the
purple pear was “lickel™ unid the green pear
wasn't, we were curivus whether he or she
would alsa Jater pick vut the pumple apple, or

Prctured above: Some children saw food (Le, lettuce), and others
scw sinilarly shaped objecis (1.e. a basket),

pirple lettoee, as also being “blicket,"”
While it did seem that children who

learned adjcctives on pieces of food were

Beler able to transter to new bypes of food

The Learning Adjectives Study

Ariel Grace, Researcher

than children who leamed on artilucts unid
translerred to artifacts, this dullerence was nat
statistically significapt, Qne reason lor this
may be that, in contrast te past lindings, many
of our 2-year-clds already knew (heir (real)
color words! In future studies we may
investigale younger children who luven®t
learned color adjectives
vel, o we may branch
aut and myvestigule haw
chuldren learn other
lypes ol wards, such ns
nouns as they apply o
Lvwd or artifacts, We'll
heep you posted!




I 1 the last newsletier, we described some
computer studies wilh 5-yveur-nlds nn
ropgh arithmetic abilities, Clildren at this ape
have an inteitive understanding of numbers
thnt they can use to perform arithmetic nn
large sets of objects, 100 big lo count exactly,
In an older version of the study, children
watched animations on a compuler that “acred
eut™ addivion problems witli groups of dats,
Far example: 16 blue dots would appear on
the rereen, and then they would be coversd
by ahox, Then 16 more blue dots would move
scrnas the screen and go behind the box (o
malee a 1otal of 32 blue dots behind the
sereen). Then 40 red dots would move onts

the screen, and the cluld would be nsked, *Are
there more blue dots, or more red does?™

We wanted to Jind vut if the children
were depending on visual information to
perform the task, so we tested children in a
different version in wlich (hey never saw the
red dots at all, Instead, they would only hear
beeps representing the ned dos. Here's how
it worked. We stuted vut wilhon introduction,
showing the child 14 red dots and saving
“Look, each dol beeps one time, like this|®
[beeping] “And when the red dots hide behind
their red box, you can't see them but
vou can shill Beur them, like this!™
[becping]| “And when we take
away e box, ere they all are,

® C@ss@dal _

r-if‘hmrnm; .qﬁuh dy. / i

sec?” Then, in the actual sk, 12 blue dots
moved ncross e sereen and hid hehind the
blue box, Then 13 mone blue dats went behind
the blue box, Then (he child heard 15 beeps
{representing red duts “hiding hehind the red
box™). We asked, “Ane there mare Blue dots
behind the blue box, or more red dors behind
the red box?" Even thouph this is a
complicated sequence of events, we were
surprised at how well S-yenr-olds eonld
understand tus sk,

Our groups ol 5-yenr-olds were
suceesstul at this dot'sound additdon 1ask and
in o similar dol/sound eompnrison sk
(alrmost the same tiing, butanly one group of

blue dots was presemad), They wete as good
at adding as they were ar simply comparing,
and they were just ns gond when they had to
integrate information from different senses as
they were when everything was presented
visually. These children did not show any
underslunding of aymbalie addition witl (e
same yuantities. This shows that young
cliddren cun perform approximate addition
before they are formally trained to add large
nutnbers, Italso shows that this ability is based
ot an abstmet obility 10 estimate number, and
is ot dependent on learning language-based
addition  strategies.  QOur  growing
understanding of children’s intuitive matl
abulities may puide the development of new
cducalional techniques,

"i




T lns suguner we ran o series of studies
with thwee, four, and Ove-year-olds
looking at cluldren’s early understanding of
people i the world who speak difTerent
languages, Children plaved a [ew different
games with puppets, all geared towords
petting at what children koo about different
languages and people who speak them.

In the Lrst gume, children saw two
puppets, one who spoke Spanish and one who
spoke Laglisl. I'he puppels en were tken
te “menster land™ where moosters hide
cookies. A monster would Lell the puppets
where n cookic was hidden, either in Enplish
or Spanish, and children would then be asked
“which puppet will lind the cookie? Temms
out that this task was reelly hand for kids, We
L h en

Wl onster langl™

methlingnistic understanding is very difficult
for children to master,

[n the second game, cluldien were
asked to sort puppets into boxes based on the
language that they spoke. Puppets "spoke™
cither English or Spanish phrases, and

culdren
chanpged wele
the task, ? L told L
his fime uppnf zanguagHs | .
laking out ) PREYRS
1 hoe Kathering Kinzder, Graduate Student into
Prescnce =1 . N ks N i t It ¢
. p fshley Grob, Undergracluate Research Assistant English
different i I
languages, isymruty

yet trying to make the task egually difMculr
This way. we could lry o discem whether the
different fanguage component of the tosk
made 11 so hard, or whellier e sk wog
simply confusing in general. In the new task,
the puppet either lold vie puppet where the
cookic was hidden, and the other thar “the
cookie is made ol real ehaeolae”, OR
cluldren saw oo puppet leave the maom when
the relevant dusclions ubout the cookie were

boxes. Four and five year olds were able
succced at this task. Threc-vear-olds,
however, had a lot of difficulty sorting e
puppets based on language, We then changed
the script of the studv: instead ol Lelling
children that the puppets spoke i English and
Spanish, we instead said that ey “speak like
we are speaking now," or “don’l speak like
we are speaking now.” When we suid this,
threc-year-olds were able o comestly sorl
Spanish and English puppets! Tis suggosls
to us that three-year-olds are able w tell the
differences between languages, however
children’s carly understanding ol JilTerent
languages o the world and people whe
speak diflferent languages may b
helped by an understanding ol
onc's own language and
linguistic group first.
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¢ I his study looleed pi children's understanding

P of fuimess, We pnve d-year-olds stickers and
r T asked them to divide them up between themselves and
] ["'air Game B 4 partner (o resenrch assistant). We were interested in
how children wonld chanse to shore their stickers, and
“ Laurda L’"J'jgm:":m'rj ’ how Wieir choiees relaced 1o how many stickers their
ﬁ.‘. » '# pariner guve them as well as 1o what they said was a
*h-. - -i' nice nunber of sockers to pive neay, We also asked about
children’s sense of propeny ownership (do they, like wypical
acdulis, value something they own more than sumething they don't?) nnd their understanding of
ather's mental siates. We are still collecting data on Wi study, but the preliminary results suggest
thnt children are about as fair as adults (ihey usually givie sway roughly half their stickers), although
lean townrds being a bit mere generous thau adults ypically are.

— e ]

g have conducted o lang acries of all those nuniber wonds relien W, Our reseurch
; ~' studies louking at how 3- i 3, 5-year- agrees with this finding, and also sugizests Uhat
olds understand numler during chis age when during this learning period children may huve
they are learming w count.  In most of these a"fuzzy" sense of some of el nurmber words
studics, childven are [irst asked W eount n pile (50 & child may ask for "3 cookies," by which
of fish, and then asked (o put different num- she mentisghg either exuetly 3, mare
bers of fish m a small box (which we ealled than 2 -cglat i ukies), The next par
"pond”), In the liesl part of the stdy, we of the- rgh 1_11.3.'?.|1;;:h::]diug un which
found that children's ability tw count is very studvve C hm?icip:ﬁ:d i In some of
advanced at these apes, all children eould our stidies we asked childien Lo puint to pic
count past 5, and many could ygwﬂc;mnummhr tires with particular numbes of obijecs, or
past 10. Often cluldrerwauld reite the num- keep track of addition and sublrction proh-

bers in HIEII:J.‘IHI'{T_JJ.:EL:']; fdhd
children at this ‘agiwees Tanil
of the pumbers lrogifl- 18 or 20
the T:':.ﬂﬂ_tsfa'fjﬂ? ) _qk:. A kY
that, althengliehipldod frdess
they nﬁ:n'ﬁjﬁ e e X
nwnber '.-'r"-'.ljll:ll';]j:t'-él.!'ll;%il"i'ﬂ:l IFLothe study,
children coukd decuraiely pive, 1‘11;113?1114.‘-
times 3 1ish; bul at some piint, 1I!té? would
graly a bandlul of Bel when asked for the next
number in their count list, Our reaalts sug-
gest thal, while memorizing the count list is
very easy Jur young children, it 1s much more
difficult (o ligure aut what all the number
words nwean.  Research_in-ap): s has
shown Uit H“hl.'ll.'llg_h:;lf ain

coulling drmimdyl ]

lems with soall and lurge numibers of ohjects
% The results of these studies have been very
*interesting and inloomative, and we will send

G "-E: more complete suimmury suon!

Kirsten Condry,
PhD




his study exanined how children in-

terpret abstracl sliuelures in languoge,
and whether the stucture ol senlences pre-
dicts meaning, In the Quantily Judgment
study, we tested whether children used map-
pings between meaning and siructure by
studying children’s judgments of quantiy.
When adults use ordimary nouns fe.g., siring,
slone) the way Uil the word is nsed in the
sentence systematically chunges our judg-
ments aboul bow Lo mensure the stullin ques-
tion. For example, if one person has 1 piant
picce of string and the ollier has 3 Liny picces,
the first person may have mwore string bul
fewer strings. Lo fact, il s neardy al-
wavs the case thal words thal can’
be pluralized measure things second-
ng to continuous wmounl, while
words that can be pluralized measure
according to munber. Ouryues-
tion was wlhen childien would
figure out this subtle yet impor-
lant aspect of languags. ‘

To cxanune this yues.
tion, we perfonned a series of
experinents, In Eaperinent 1, '
we tested 24 Uuee-vear-ald
children by asking them which
of two characters lad more swff  the one
with more things, or U one with one hig thing
of portion, We tested Jour Jifferent wonda:
string. stone, chocolate and paper. In o previ-
ous stady we lound Wt 4-yeur-olds were nble
to shift judgments sevording (o wherher words
were used as plural nouns. For d-venr-olds
we found a similar result, although the
vounger children appeured to be just hepin-
mng to understand bow the distination works,
Ior plural mouns (.g., who hns more strings),
children said Uil te bigger number of tiny
things was “wore™ thun the one hig thing
about 77%% ol the time, while for non-plurals
(e.ge, who has muore string), children judged
by number only 44% of the time.

In LExperitnent 2, we testad children
between two-and-a-halfand three-nnd-a-half
by teaclung twenm new words for funny ob-

jects and goocy substances, This time we
niked children whether the chameter with one
welrd object/substance or the one wilh three
weird objcets/substances had (for example)
some kutehes, Following this, we asked each
child which of two characters had more
kutches - n character who had three tiny ones
ot the character who had one giant eng. Inter-
estingly, when we asked children these ques-
tians and the stimuli were weird gooey sub-
stanees, they correctly chose the three por-
tiona ofamfFa be | for cxample)] (e "kutches"
but incorrectly chose the one big portion to
he "more kutches®, This siudy suggests thot

Quantity judgment and plurals

Davial Barner, Graduate Stident

although children are be-

Mere chocalates ar move chocolage ? BURINE 10 woderstand huw

senlence stouclure relales o
amount, they sull have o
strong bins lo ignore grm
mar and base their judg-
menms o mass or el
when the things being
talked about are non-solid
stuff, According to our results Tor adully, tiy
bias disappears at least by the the e kids
cnter college!

DBased on these results, we concluded
that at around J-vears-old, children may b
just figuring out the meaning ol the word
“more” and how it s shilled by different
grammatical constructions, Fulume stedies
{perhaps a good one for parents W try al home)
might test whether children would rullier v
a small portion of a treat (e, checoeluale) bro-
ken in three pieces o one much larger piece.
Such astudy would resolve whether children's
carly problems with “more™ allect their
judgments of whal conslilules o
greater overall amount ol stull
(e, to cat), or il s sleictly a
problem with language.,




I n the Different Faces sludy we are rell them the person’s name and something

interested o investigating  the interesting about them (e,g. “eorge likes 1o
development of face recopuilion in toddlers eat peanut butter cookies) and then Jaler usk
and preschoolers, In the current i they can help us od sl Hend

sef of studies, we are
especially interested in
naking about young
children'’s memory

on a dillerenl scroen.
The faces 10 e study
e Al icdn
Amercan  and

far samec- and while  males.
nther-race faces, @.‘Eﬂfft Ten f Fﬂ C Ea Alter the study,

Several wir sk purenls
reacarchers have il aul ]
found that adults (gfﬂ'Jy yuestionnoire
nre  betler  at abiout their ehild's
recognizing faces of Kristin Shutts and Joan Chiao, eaRprsure to peaple
their own race hai Graduale Students ol different roces
of another race, s because we  are

this true of children as uterested in the role af

well? To sk this question, we eAperienet in 1he
play a short game on a laplep developmenl of the same-rnee
computer called “find my linend,™ In the advantage that has been lound with ndulis

game we show children a piclure of o person, The study isn"l mshed yet, hut we'll

certainly let you know Uhe results when it is!

Lab for Developmental Studles
Harvard University

Williem James Hall

33 Krkland Street
Cambridge, MA 02138




