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The Laboratory for Developmental Studies

at Harvard University

Ereetings from LDS! Recently, your child participated in one of our studies, We
eppreciate your inferest and support, and want to share with you what we've
found! We have included in this rewsleHer summaries of many of the studies
that we've run over the lust few months Some are new, some you might recognize
from our last hewsletter. Many are still in progress, but some are finally finished|
Mone of them, however, could be possible withaut your help,

A lot has been happening with us recently, Our nes built-in navigation lab in the
Vanserg building is now fully functional end in canstant use far studies. Our most
heartfelt thanks to the many children who came in 1o help us test itl

Lf you have any questions about these studies or the lab in general, please feel
free to call us af (617) 384-7930 or (617) 384-7777. We alzo have a webpage
for the lab where you can find eut mere about us and cur studies {ond also view
capies of past newsletters):

www.wih.harvard.edu/~|ds

We hope to have you come visit for more studies soon|

Thank You!

For more details, contact:

Lab for Developmental Studies
Harvard University
Cambridge, MA 02138
Phone @ (617) 384.7930; (617) 384-7777
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his project mvestigaied how young  subsmnces. We replicared this
clildren leam color adjectives suchas red,  finding for hath edible [e.g., E‘%"F
preen, o yelfew. Color adjectives are  frosting, jelly) and non-edible %

weually very dillicull for elildren w learn, and they  substomees (e g, lotion, SOH1 )

appear i children’s speech several monthy later The second smudy fested haw children

than size and wexture adjechives. peneralize noval enlar ndjectives Trom substances
We hypothesized that children may be able 10 solid ohjects in the domains of' food (e g apples,

tor learn povel color pears) and ortifiers (2 g combs, hairelips). We

adjectives
when

hypathesized that pencealization in the
domain af fond might e eagier, becanse
{ivoad (hjects may alsa be prosented

g E - a5 suhstances. We found that

i iy I
IJGI].I ]llnb Al’ljﬂ(‘tl\ CS young ehildren ensily
Crereved Secineented, Pose-Dinetoral Fedfonw penerahzed novel colorndjertives

ITom edible substances o salid
[eronds el vice versn. We alzwo found
thil young children can genernlize
nuvel color adjectives Tram nan-

edible substanoes o solid ari facts, however
tus was mwore dillicult lor children than in the
domain of Tood, We think that this performance
cost when generahzing (e the doman of anifacts
wink Jug o the el ihial

they
are applied to
substances, Becanse
when children reason about

substances they don't need to
attend to other salient features such

a5 shape and sizc. e sulid art faels cannot be
To prolxe how children Begin to leam . conslrucLed ah
caolor adjectives we introduced 1kem to a AR ﬂ ﬁ subsianees

puppct, who taught them a

apecial puppet word from i ‘
his puppet lanpuage. o ;1‘1_‘
Thus, when we showed i

children red and yellow

shampoo, the puppet

anlled the red shampoo the “blicket”
shampoo. After children leamed the new
puppet word “hlicket” l1]‘.'l]‘.|'|| w10 the original
substanes, we inv i ’
extended II11.=| ndjest

subsnces  Forexn
it the red sham poo Wi

Ol sl
Corecent sludy lested
7 how very  young
7 chilgdren® (24-29

- ||1|.|ﬁ1|15 old) Jearm novel

olor adjectives applied

&:n edible substances

and salid Tood

. objects. Preluminary

* results suggest that,
b, alt]mugh voung

i calor children con leam el cc ,1_,;5 applied

adjectives thnr Ware npnlwﬂ to  tothe original food gl

substances and generalize these  across many differen fd:l_jepﬂi"und bl.lbitﬂ.l.lﬂ':i L&
adjectives ncros®different  difficult for this grotpie




examining the conditions under which

tnddlers are able 1o secoessfully warch for
un ahjeat that poes out of view,

Toddlers are intrndnaed 1o a small toy car that
rolls down a mmp. On each test trial, & pancl with
bww doors 15 ploced in front of the ramp, the car is
released 1o roll down the rmmp, and then the toddler

I n the wddler ramp studics we have been

15 asked 1o simply “find the ear” by apening one of

the Lwo doors. The car enn stop behind citherdoor
depending on where the experimenter places a
bright green sloep wall

I previous studies like this anc, we found
that toddlens are not very good at using the location
ol e stop wall w determine where the car will
stoppeven when the experimenter denws n 1ot of
attention o the wall (for
eanmple, Ly

tappng o0 il and saying e wall stops the car™)

In these newest wddler ramp studies, we were
interested i asking whethier we coeld help toddlers
sieceeed by changing various Uangs uhout the pame
[n Study 1, we attached a tall antenna with o hright
pink pampont w the car so ol wddlers could see
part of the car [1.e. the pompom ) sticking up nhove

the panel as il rolled down the ramp This change
helped toddlers u liide big, but not much, Tn Stody
4, we attached a short untennn with a bripht pink
pompom b e car AND we mde linle “windows"
in the previcwsly opague doors so that inddlers
could see part of the car (1.e. the pompom)“hehind
the door they needed o open. Thischinge
really helped toddlers (08 open the right
door = they rarely made rrvistnk !

In Study 3, we 4 lested whether
toddlers in Study 2 weie ] apening  the
cormect door just because 1t
more interesting
{since it had a

PONPOM

Wl 5

Toddler Ramp Studies

Roristine Stuetts, Grodnale Shident

behind it} or i they reallv enderstood Lhe
pompom was attached to the car. Therefore, m
Study 3, we placed a distractor (e.g. a little Blue
fing) in the wrong doar on each trial. Toddlers m
Study 3 did as well as toddlers in Study 2 jihey
rirely apened the distractor door), demonsteating
that the children were really using the pompom to
find the car,

We think these studies
supgest that in order to succeed
on neomplex scarch task, toddlers
might need a little moree help than
we  previeusly  realized.
Specitically, it scems that they
need to be able to see pan of the
ahject they are trying w0 retricve
and that the cuc might need o be
¢lose to where they need 1o reach.
We are currently testing this
hypathesis with further
studies on the ramp
We'll he sure to
keep you posred!

—e



n the absence of geometric information in

the cnvironment that could assist in

reorientation, how do cluldren use features
ol ohjects to perform a scarch 1ask? We know from
n number of previous studies that human children,
na well as human adults and noshuman animals,
nre very sensitive to the geametry of their
surroundings; however children seem to ignore the
red wall landmark when trving to reorient
themaclves in the rectangular reom. To find out
whether this 1s due to the fact that geometric
informanon dominates over featral information
when presentied simulioncously, or whether it s
nctually the nature of the information itself

[he setup wos simple
we giranged three conminers, Ell!
oneg red bucket and two Iy
identical blue buxus, in on

equilateral tnangular layour

mside a perlect cairculur room.

Children waiched ay an experimenter hid a sricker
un aibe ol e three containers. The experimenrer
then blindlvlded and disoriented the child, and
asked her o seach lor Une sticker afler the blindfold
was removed. Each elnld perfurmed three trials in
cach container, and we varied the ditection that
the cluld was facing ol Ure e ol removal of the
Blindfold m cach tnal, Alier 24 subjests, our results

Featural Information and Reorientation

fgeometnc vs. featural) tal determines how il is
applied in certain tasks, we desigoed wn experiment

that required the children o reorient
themselves using a winque landmark to
successfully Lind the lndden slicker
each time n an envaronment (hist
provided no pevmelnic

information,

Sang Ah Les, Rescorch Assistant

clearly showed that cluldren were consistently
corret when the sticker was ludden (o (e unigue
red container (93%), while at chance between U
two identical blue boxes when the sticker was
hidden in cither on of them (41%, 50%), s
provided cvidence to our claim that although
children are very good at using featural informaton
as direet markers of location, they do not rearient
using a featurally unique Jandmark o disambipuate
Between two identical objects.,

We ran several versions of this study,
mcluding hiding two stickers in one trial {one m
the unique red comtainer, and another in one of the
twa identical blue boxes), and all results strongly
show that even when attention is called to the
unique container as well as one of the identical
anes, children do not use the relationship between
them distinguish
Berween the o identical
bowes in the search msk

[Muimarely, this
sudy spenks to the clpim
that different 1vpos of
imformation are encoded,
recalled, ond urilized in
diflerent ways, specific w
the Lk at hand




e verbal counl sl (Mone, two, three,

four, .. ™) mary seem like the fundnton off

oar wnderstanding ol withmelic However,
ey recent exprermments have shosre that the coum
list 15 supplemented by an unconscious, non-verbal,
non=count based appoxnmale number sense. For
example, re 215 asked adulls o produce
different nun | key presses (up w A0) while
saving “the, the Lo prevenl vounting. They
found tha

The UOQRD

WEre Vi
their a'url:ra.g:
ANSWET Wik

close 1o LR ]
correct, Other experiments suggest that (i
mmmng of numbers seems to be founded on J:hhs
approximate number sense, For r.:rumph:, aiulLb
with damage 1o the brain aren thal sup m_u]j,
number sense have a hard time saying iwhich'ol’
“six” or “ten” denotes the largest number, cven
though they still know that “ten” comes after “six"
in the count 1ist

We have been investigating the role this
“number sensc” plavs in our understanding of
number by looking at the effects of the
development of a connection between the number
sense and the number words in the verbal count
list. We chose 1o studv children between three and
five vears of age because, by this tme, most

n the Spondle Deteorar amndy, we are

interested in how language influcnces

children™s understanding of pictures as
synbols between the ages of two and twa-and-a-
hall: Children are introduced 1o 8 apecial machine
thal makes sound and lights up when a new picture
i pluced ool Some children well be ina “Tabel”
woidibeon, e children wall he tanght o nome Tor
Uz pretune. Ocher children will bein n ™o Takel”
condition, tm which they will he mupht an
associalion between thal picture and an event (the
miaclune hghting up). In the st inal, children are
presented with the newly leerned pietore, the abjee

Malhicy Le Eﬂrfg, ,_n'.f_l_'ﬂ'dﬂﬂ!E Student W

children understand how Ui count st represents
number. In one task, children were rapidly
presented will sets of up Lo len dels and were asled
1o puess bow many dots were i Lhe sels without
counting. If children's number words are connected
1o the number sense, they should be alile W use
larger number words for larger numbers, though
their answers miglht be vanable, For example, ey
might use™“cight.” “nine.” and “ten™ (o deseribe
tent dols wnd “live,”
nd “seven”
e s1x duls,
other Lash,
me children
ntroduced
Fed animal
loved to eat
fish. They were then presented with two closed
appque baxes, were told how many fish were i
anch box (e 1 v, 2) and were asked to pick the
how with mare fish for the animal. If the meaning
of number words 15 fourded wpon the number
sense, children who haven't vet connected their
number waords with it (1.c. children who didn’t use
lnrger numhber words for larger numbers in the
previons sk should make many more errors than
children wha have, cven though all of them
undersmnd counting Preliminary results suggest
that this 15 the cass, Therefore, this experiment so
far suggests that there is more 1o arithmetic than
meets the eye in thar our intitnans of numerical
irrder ore informed by an unconscions, non=verbal,
nen-count-hased numhber sense

Studuy

gﬁoac{’fn Sheleclicsn. 53[“&;

Lo Bitlon, Hdergradeeade Retearcdion

Wl represents, and o novel ather ohjeet and we will
aek vour child w show ws which flem will
rivahkes Lhe machine go ol We wish tn
see whelher numing the picture
lughlights the role of o pielune as o
symbol Lor an em i the world

=
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children form 0 Ch ilﬂl‘Eﬂ Form Cﬂhﬂren_t :

moeninl) maps

of 7 ) et ~ Mental Maps?

yurcoundinps?  This

experiment used the ‘.clﬁ“! Anne Shusterman, (raduate Shidin
same | sticker-hon M o Sang Ak Lee, Research Assistant
repnentation proaedun: : '
us the one described on
puge 7 0on Cued |
Hewvrigriaeion, with ane differcoed: children were  sun
ashed Lo remember the loeation of the door as well  quic
ag e hidden sticker an'each 1rial; The door was search
nul distinguishahle from the other pancls that —of the tuhe, bt as il they hnd o piecemeal mental
[oermed e walls of the room, except by its relation ' map 61% Yl the lune. We isolnted the trials with
1o the dishinetively colored red wall, tvpical seandy bebavior (the trinls with earrect or
W exploited the facr that children tend to| | 180-degree seartly lor both the sticler nnd the door),
search equally for the sticker in the correet corner mving colerent dwd incoherent search hehnvior
and 10 the corner at o 180-degree rotation. If | each a 50% chancd. Children searched enherently
children form cuherent menta] mapa, then on trials -+~ on 56% of 1hese tndly and incoherently on dd% of
where they search correctly for the sticker, they  these trals, not.stalist cally difterent from chanes
shiould also cormecily identify the door Likewise, performance, .
when they make.a typical 180-degree error in Cther studies have suggested that children

ndings and urgue against the idea thit they
lran coherent mental maps, Children
as 1 they bad g coherent mental map 15%,

searching lor the slicker, they should alao make'n. sometindes do develop culierent mental maps of

1 80-degree el i Jocdting the doar On the ather - familiar environiments, like e bume or their loen]
Im-d...if-nluldmu__ﬂyiju the pm@g&_@_ﬂﬂ-‘ﬁ]wg und, so these resulls mnght be imited o
surroundings in. g more precemanl fashion; then " hay children encode and nas tgle grivund novel
there should be no consislency berween their covirbnments, We do not know how much
searches for the door and Lor the sticker - expeficnce it takes for a child, oo an adul for thar

Our results provide eyidence thar children . matter, to form'a cohierent menial map of 1 new
form. piccemeal representations of their  emdronment, butwe are curious aboul the answer

10 this question;

Space-Time Metaphor Study

Anna Shusterman, Graduate Student
Latra Wagner, Viviting Research Fellow

e are investigating the developmental ivesligales S-year-olds’ understanding of the
basis of & much-celebrated aspect of “space-tme melaphor” by reaching them concepts
human thought: the connection between (ke “Jomg™ in one domnain vsing nonsense words,
the conceptal domains ol space and  and seeing how easily they rnsfer their learning
time, For example, in Englsh, the 10 the olher dumain. We hove recently completed
word “long” can refer to both space collecting data und Toak forward to sharing our
(e.2. 4 long stick), or tiine (e.g. @ results froin this study in the next newsletter!
long meesting). Our expeniment

-



n this study,
we wamed 1o
investignte

Cued Reorientation

cue, they found the
sticker on the first
iy over 75% of the

0w ) time, On the trials
lungunge puides  Anna Shusterman, Graduate Student where we provided
children’s attention 5ang Ah Lee, Research Assistant no cuc, children
dunng nuvigirion only found 1the

We uked a
classie
reurientation task, Four-year-

vld children watched the
experumenter hide o sicker in one corner of g small
reclangular room with one distinctive red wall and
thres wenbieal white or gray walls. Children were
Llindlolded, lermed i few times, nnd then asked 10
search lor the stcker nfier the bBlindfold was
removed, In many previous studics children, as
well ws rals und other animals, have shown thm
they pay stienbion o the shape of the room, bw
nol the color ol the walls, 1o puide them in their
scarch, | hey ignure the distinerive red wall despite
may crealive alternpils by resenrchers o focus their
attention on Uns lamndmarl.

Iy o larst experiment, we 1nld children,
“Look! I'm hidig the sticker ot the red wall'™ ar
“Look! 1"m hidug 1L at the white wall' ™ (depending
o e hidmg 2lace Tor il child), Wi thanght that
verbally labeling the wall color mighe help them
1o use wall color i thew search. In enmination
with the shape ol the room, which ehildren use
automatically, remembering wall color shonld halp
children xero in on the sinple correct comer. Tndeed,
the verbal cue helped childven diamatically. On the
portion of the tnals where children received the

oW dn .ﬁlﬁ
children s
Iepinesent

Anna Shsterman
Saral Crocdding 1

remember  what

they see? In this
enperunent, 3-yeirold e,
childien gre & 'hﬁ;ﬁ’ﬂ
winte page with a blue dot Then they are given
their own while page and o blue marker, and asked

te make a blus dut in the snme place on their page.

‘Dol Stu y

sticher on the fist oy 45% al
the time,

Il wur
second expenimenl, -
we  owanled (o

understand wiwetler
this typre ol verbal
cue would only

work il L

included

spatial lerins

like “at”™ or, "\""‘

altematively,

if any verbal mention ol wall color would help
W tald a new group ol cluldren just before hiding
the sticker, “Look at the pretly red walll Lets par
ittor good luck™ or other non-spuatial phrases which
mentioned the relevant wall color, This verhal cue
did not help children. On average, children found
the sticker about 50% of the Lime with or without
the cue.

These results suggest thal languege can
help to orient children’s attention, but (hat
specifically spatial language is required Lo orient
childrenis attention to location.

1 his task is
surprisingly
difficull Jur many
utumggﬁéﬁ%m
age. The goal of
our sludy 1y to

document us
effect and
nderstand the pattems
nf errors children make, as well as
O uncover reasons for thess errors.

it
fer




he main question of the word extension

study was how children understand how

language expresses quantities. While
children have various explicit tools for talking
about quantity (¢.g. number words), language also
prowides some more subtle cues to amount, such
as pluralization and a grammatical distinction
berween nouns that can be pluralized and nouns
that eanmor Mounz that can be pluralized typically
refer 1o countable things like "8 car” “these
dishes,” and "an idea,” whereas nouns that cannot
he pluralized mostly refer 1o substances or
uncountable things, auch as “some mustard,”
“rome smole,” or “same fun.”

Although children seem to know which
wornds to plumlize by as early ns 2.5 vears of age,
our studies suggest rhat they may not understand
Lhe distinetion in an adul
way until much, much
luler. O the 32 3-vear-old
children we tested in nur
lab, almost none trented
words  that  can he
pluralized differently from
(hose (hal cunnol when
makmmg  “more-less”
Judgiments, For example,

The
Word E

e —

Based on this, it, ' ¢ Ya
sty that children's ilﬂE,ﬁi‘

understanding aff 4 3 4 ®
howy yuaintty relates
lo language may
emerge relutively
lale 1n lunguage
development, long
aller the
lTundamentel
pringiples ul’
gramimar, and even
basic hnowledge ol
counting, have been
cstablished. (b
quesbions that we bave begun examining are: how
children talk aboul guantites of solid objects

an wdea: eounboable

X tension
Study

Diave Barner, Graduate Stedent

whien asked “who hus miore
blicket? children would
pick the charncter wirh o
grealer number  of
mndividual alyects over the
character who had one
piant hyecl that comprised
W greater mass ol materinl
Adulis, on the other hand,
elose e one big obyjeet w
“invore blicket™, as would
be expecled, and only
chose on the basiy of
number when the novel
word was pluralieed (ep,
who  has  more  blickels).
burthenmore, even 4.5-year-old
clildren tested in our lab
coutinued 1o clioose mainly by
number For non-plural nowns

bl o '!imﬂli.l.'!!
uncountable

compared to quantities ol non-selid stull (e,
roocy substances), and how cluldren lgure vul
which words can be pluralized {e.g., ball - balls)
and which ones cannol (e.g,, mail )

Future studies will continue 1o explore
these interesting relationships between cluldren’s
lanpuage and thought, and how children master the
subtle meaning differences encoded by grammar,
For example, one very intriguing guestion that thus
rescarch poses is whether ¢hildren acguiring
different languapes have different knowledge of
quantity. Do children learning Japanese or
Mandann, which do not have plural nouns, develop
notions of quantity differently from children
learning English? Pursuing such guestions, our lab
hopes 1o bener urderstand how language affects
the way we think, and how much of language is
created from concepts we have before word
learning beping,




The Object Individuation Study
Pegay LL Post-Doctoral Fellow

lve Odject Tredivicduarion stedy investipates

whiy we see some things as kinds= of ohjecrs

wnd olher Uungs os kinds of substanees
Ay Lme we see somethung (e, o wooden whisk),
it 15 possible W think ol that paricular thing s n
kind ol olyec] {whisk) or us o kind of sobstanee
(wood), Uur classilication s heavily influenced
by the nature ol Uhat sometling we see. For
example, as adulis, we are more hikely w think of
a wooden winsk s a kund ol obyeet (whisk) and o
reclangular-shaped wooden lowrd us a Kind of
substance (wood). ‘ITus 18 perliaps because when
we think of something as s object, we think ol'its
shape or structure as being i portant, whereas the
shape of a substance i typrcally wmportant. A
whisk is a whisk because ol ile particulur shape,
whereas a picce of wood can be ol any shape and

Original:
Wooden Reamer

still be woad, One question is whether children
are like adults when classifving novel things as
abjects or substances. Compared to adults, children
ore: less experienced with the nature of things,
Perhaps the difference in amount of experience
wauld lead to differences in how children and
aduhs clpssify novel things.

I our sfudies, children are first shown a test
iem (e 7., wonden whisk) and then asked to pick
anather example like the first.  The choices are
either an ohject choice (somcthing of the same

Objeet Choleut
Mastic Heamer

shape, like a metal whigk) v g substance choice
{something of the same malensl, ke o chunk of
wood).

Previous work shows that ¢hildren sre very
much ke adults, or complex-shuped things like
wooden whisks, children pick the obyect cholce as
being more sinular, For s ple-shaped Unngs ke
wooden rectangular boards, cluldien pick the
substance choice. However the previous studs
confounds shape complexity willi the Likelhood
of the thing having a shape-dependent (unclien.
For instance, wooden wlisks are nol only mone
complex in shape than a rectangular wooden bourd,
but they are also more likely 1o have been
mtentionally created 1o serve a shape-dependent
function. Is it shape complexitv or functionaliny
(or both) that is affecting children’s choices?

e et .'g.. T 2
iﬁ-l-l—l'--—x-n-—-."'\—

Substanee {""I'mlﬂ'-:
Wooden Pleees

In our new stuidy we manipulate the test
Hems" shape complexity and whether they were
likely to have been intentionally ereated 1o serve a
Hhope-dependent function Result show tha i is
niot shape-complexity thar explains children’s
choiees. They preferred w pick the abjeet
choice when the mem has n hiph
likelihvod of serving a shape-
dependent Tunction regordless of
whether the item 1= simple or
womplex in shape,

—




ascd on several previous studies, (s

studv inviolves a column-like apparatus

with two or four doors built into the front
pancl A shelfis placed ot one of several locations
inthe column so that when a ball is dropped behind
the front panel, the ball will Innd on top of the
shelf. The doors are aligned with cach
ahelt position such that in order to
Incare the hall, the ehild must apen
thie doar that lines up with the shelf,

Simee even young infhnts are

sensitive t
oy ol the
lactors that
seem 1 be
neceskary
lw solve this
Llusk, ol wiuy
SUTPLIsINg
(| [TTRESTTR AT}
sludies dermomstruted that toddlers did not tend 1o
sulve such fasks until approximotely three yenrs
ol age, For example, voung infants nppear i hove
a congept el selidity (that twa solid ohjects cannor
cecupy U bume space ot the same time, a0 the
ball couldn’t magically pass through the shelf)
They alse seem L understand that obyjects continge

Lanquage &
Reorientation

Anng Swlertnon Sung Ah Lee

an lamguage
learning help
children in azks
that seem langinpge-
independenr, like
naviganan? [n this study, we are continuing a
lime of wark in which children are
tanght the wards “left™ and
“right™ in arder 10 ace the
effecrts of lenrning these
words on spatial behaviors
like rearicntntion

D
-

Toddler Search Task

eiecea Rosenbery,

o exisl when unseen (thus the ball shooldn®
magically disappear or change positions), and they
can even perlonn plunoed reaches Tor unsesn
objects. T'lus study therelone allempts w determine
what else must be invelved in sulving this task.
Suce we leel thal childien are having
trouble representing the relabwnship of the
ball to the shell in these lasks, we
hvpothesized thal pechaps having the
spatial languapge w represent thiy
relationship mught aid in cluldren's
succesy al
Lurding Uhe
boa 11
However,
Wi Hig=
Cending Ul
m oa ny
toddlers do
ECEL L
have the language we are testing, vet still don’t

Cpocie .'Ii'.’::q'.'l'_" ."'!:l',rr: .'r1 i

tend 1o solve the task until about three years of

ape! Thus the search continues, and we will keep
you updated on any insights we caome across. Many
thanks w all the children and families who have
rarticipated in these studics, as we would have no
studies without you!

Spaliul Reference:Learning
Left, Right, Nerth & South

Anna Shosterman Feggy L, Lindlr

Abarhanel
ow does children's spanal knowledge
interact with word learnmg!? Foi

instance, how do devear-olds learn abstract
apanal words like left, right, noth, and south?
Our previous studies have suggested that
children leam and generalize environment-
Based terms |ike nonh and south more quickly
then body-basced terms like left and night. We
fre currently attempting 1o replicate and better
nnderstand these results by teaching children
these concepts using novel nonsense words
in order to climinate effccts of children’s
having heard the real English words in their
dnily lives




nst resenrch shows tha aduls, childeen,

and even infants nnd many animals have

un approximate sense of numerical
yuuntity; whon shown twn sets of ahjects, they ann
Lell when one of them contoins more elemetts than
the viber, Adulls and older ehildren can 1ell the
dillerence belween the ses even when they are
relatively close i number (for exampla 12 dots
va, 15 dots), Young infunts and animals need
somelinng easier (for exomple £ dms va.
[ delshimorder w detectthe g
dillerence, bul they cando it g
S0 Uus rough “nwmber sense”
doesn’l depend on learned |
language shalls or counting rouliness

L our el e studies, we fod |:|

that S-year-olds can use I.J;u'k L I ﬂf
approximate number L ﬂ:hrfnr
arithmetic on large sels :]lgd:utulh,
too big to count exactl ﬂ,ﬂh”u
showed children anmmall
on & computer thal “acled’. = *
oul” addition problems
with groups of dofs, L
Here's an example. 14 "
blue dots would appear on
the screen, and then they would be g
box. Then 16 more Blue dots would (il
the sereen and go behind the box (Lo makbelsdotl

of 32 blue dots behind the screen), Then 409 ene i
dots would move onto the screen, andi e

the child would be asked, “Are there

fi mare blue dots, or more red dows'”
@ﬂ'p The sizes of the dots were adjusted
so that could tell if children were

picking the sct with bigpea@otsior wilh a

ihcy had no formal exact addit '-71 i
numbers this large.

Based on that study, we don't know if

children performed this task by using an abstract
sense of the numbers of dots present, or if they
used some kind of strategy based on visual imagery
To ind aut, we tested children’s ability to perform
the sk even when they never saw the red dots at

nll; insiead, they would only hear beeps
Fpreac -‘-'.T-"i"- -*duts. This 1s complicated for

R - - -
S-yenr=0lds, 56 we staricd with an easier version

using gimp]e comparizon task instcad of addition.
Here's an example: We started out with an
intradduction, showing the child 14 red dots and
sying ook, ench dot beeps one time, Tike this!”
[hesping] “And when the red dots hide behind
their red hax, you can’t see them but
M_EEH__ hear [them, like
this!™ [beeping]  “And
- when we take away the
anx, there they all are,
seel™ Then, in 1he actual task,
- 25 blug dots movpd across the

 sereen andl hid hehind) the bluc box
' d hax appeared jand the child
|8 bt { repres I'Igjﬂ]'ﬂn'ls}
2 11k ) Are there 1 mare hine dots
I Ahe blue hox, or mare red
it hehind the fed box™ We
Catibund thor 3-year-olds could
; depsiand ﬂr-. complex
'h| ende surprisingly well -
s gvell oy fhey did in o

i s skl awhen all the
- :'"-_..' kL rTI'Id.'iEFan'I
len g ady with duols u ceps: for
: -'ir Dls wenl bﬂ.hmd f lue hox,
jore il | aem. Then the
10 E-dpb sounded.

requiting a farly long allention h{h.‘tﬂmd
the intcgeation of quantity informaion fom very
different sources, owr group ol S-year-nlds
performed well, In fact, they pedonned aswell as
the group that completed the task with all te dols
wvisible, This shows not only can young childien
perform approximate addition belore ey are
formally trained to add large number, bul that these
accomplishments are based on an alstract abalily
to estimate number, not an imagery-based

strategy that is only useful with visual

informati he more we know
about ¢ 5 inluitive matl
abilitics, we will know how
o guide t ter formal learmning,

1 this s a complicaled seyuence ol

=




game where they saw pictures of insects and

flowers and heard good and bad words {e.p.,
happy, nice, good, fun, mean, mad, bad, vucky).
Prepending on which picture the child saw or wluch
word (he child heard, he or she had to press one of
twa response buttons. Of interest is whether your
children  arc
Fasrer to

I t this study children played a short compule

The Implicit Association Test Study
Andy Baron, Research Assistant

respanid on
irinls  when certain
categnries share the same response button
(eg., fster to respond when flowers and good
words share the same response key compared to
Nowers and had words sharing the same response
key ). [P ehildren are faster ta respond when conain
cilegories are paired topether then this supgests
Lt they have o stronger association between the

coneepls vl these two carepories,  This rescarch
has been done pnmanly with adults, and this is
the lirsl hime researchers have explored the
development of these nssocintions hetween
concepls, While this work 15 sull on-gning, the daia
we lave collecled sugpests that by age 3 children
have already developed positive

associations willy lowers (Laster Lo
respond when Towers and good words shore the
same respouse button) and negalive associations
with nsects (faster o reapond when insects and
bad words share the same response bullon), We
hope 10 extend this work wilh younger cluldren in
the future and to include olher categories besides
insects and flowers,
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