
The	   Cogni*ve	   Development	  Labs	  at	  Wesleyan	  University	  explore	   how	  children	  
think	  about	  numbers,	   space,	   language,	  and	  people.	  Through	  short,	   fun	  games,	  
the	  Labs	  inves*gate	  how	  kids	  learn	  about	  the	  world	  around	  them.	  

The	  Labs	  include	  the	  Yellow	  Lab,	  directed	  by	  Dr.	  Hilary	  Barth,	  and	  the	  Blue	  Lab,	  
directed	  by	  Dr.	  Anna	  Shusterman.	  Both	  of	  the	  Cogni*ve	  Development	  Labs	  are	  
located	  in	  Judd	  Hall	  on	  Wesleyan	  University’s	  campus.

Our	   research	   would	   not	   be	   possible	   without	   the	   support	   of	   local	   schools,	  
daycares,	   and	   families.	   If	   you	  have	  a	  child	  under	  age	   10	  and	   are	   interested	  in	  
having	   your	   child	   par*cipate	   in	   one	   of	   our	   studies,	   please	   contact	   us	   at	  
860-‐685-‐4887	  or	  sign	  up	  online	  at	  www.wesleyan.edu/cdl.
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2012-2014 News
The	  Labs	  partnered	  with	  the	  Connec*cut	  Science	  Center	  to	  create	  a	  Living	  
Laboratory	  on	  site	  at	  the	  science	  center.	  Visitors	  have	  been	  able	  to	  
par*cipate	  in	  our	  studies	  during	  their	  visit	  and	  learn	  more	  about	  child	  
development	  research.	  Researchers	  will	  be	  at	  the	  science	  center	  weekly,	  
so	  drop	  by	  and	  par*cipate	  in	  one	  of	  our	  new,	  five-‐minute	  studies!

We	  also	  had	  the	  opportunity	  to	  present	  our	  research	  at	  Wesleyan	  
University	  poster	  sessions,	  the	  Boston	  University	  Conference	  on	  Language	  
Development,	  the	  2013	  Mee*ng	  of	  the	  Society	  for	  Research	  in	  Child	  
Development	  in	  Sea\le,	  WA,	  the	  Eighth	  Biennial	  Mee*ng	  of	  the	  Cogni*ve	  
Development	  Society	  in	  Memphis,	  TN,	  the	  2014	  Mee*ng	  of	  the	  Eastern	  
Psychological	  Associa*on	  in	  Boston,	  MA,	  and	  the	  Selec*ve	  Liberal	  Arts	  
College	  Cogni*ve	  Development	  Conference	  at	  Smith	  College	  in	  
Northampton,	  MA.	  

We	  are	  excited	  to	  share	  with	  you	  what	  we	  were	  working	  on	  this	  year!
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Yellow Lab Studies 
Thinking about equality when in a group
We	  are	   currently	   trying	   to	  find	  out	  more	   about	  how	  being	  part	   of	  a	  group	  impacts	  children’s	  ideas	  
about	  equality,	  par*cularly	  when	  distribu*ng	  resources.	  In	  this	  study,	  4-‐	  to	  10-‐year-‐olds 	  received	  a	  t-‐
shirt	  and	  saw	  a	  photo	  of	  two	  people	  wearing	  shirts	  that	  may	  or	  may	  not	  match	  theirs.	  They	  then	  saw	  
two	  sets 	  of	  plates	  containing	  various	  amounts	  of	  candy	  and	  had	  to	  decide	  which	  plates	  they	  would	  
like	  to	  give	  the	  people	  in	  the	  photo.	  Results	  suggest	  that	  children	  prefer	  to	  give	  out	  equal 	  distribu*ons	  
when	  possible,	   but	   ul*mately	   tend	   to	  give	   more	   candy	   to	   ingroup	  members 	  (the	   person	  in	   the	   the	  
same	   color	   shirt	   as	  themselves).	   Interes*ngly,	   while	   most	   children	   chose	   to	   give	   each	   person	   one	  
candy	  whenever	  possible,	  only	  older	  children	  recognized	  that	  giving	  both	  recipients	  no	  candy	  qualifies	  
as	  a	  form	  of	  equality.

Thinking and learning about numbers and quantities
Number	  lines	  are	  a	  great	  way	  to	  teach	  children	  about	  numbers	  and	  math	  in	  school.	  They	  can	  also	  tell	  
us	  a	  lot	   about	   what	   children	  do	  and	   do	  not	   understand	  about	   numbers.	   In	   a	  series	  of	   games	  with	  
children	  of	   various	  ages,	  we	   are	   exploring	  how	   numerical 	  reasoning	   develops.	  We	   have	   found	  that	  
using	  number	  lines	  to	  es*mate	  the	  sizes	  of	  numbers	  requires	  a	  collec*on	  of	  skills 	  that	  are	   important	  
for	   a	   good	   understanding	   of	   math.	   These	   skills	   include	   specific	   knowledge	   of	   the	   magnitudes	   of	  
par*cular	  numerals,	  the	   ability	  to	  reason	  about	   rela*ons	  between	  numbers,	  and	  a	  broader	  ability	  to	  
reason	  about	   propor*ons.	  With	  increasing	   age,	   children	  also	  gain	  the	   ability	   to	  divide	  number	  lines	  
into	   por*ons,	   using	   the	   midpoint	   of	   the	   line	   as 	  a	   reference	   point,	   a	   strategy	   that	   leads	   to	  greater	  
es*ma*on	  accuracy.	  And	  in	  a	  related	  project,	  we	  are	  inves*ga*ng	  preschoolers’	  and	  grade-‐schoolers’	  
ability	  to	  es*mate	  rela*ve	  non-‐numerical	  magnitudes	  (like	  the	  loca*on	  of	  a 	  dot	  on	  a 	  line).	  One	  of	  the	  
important	   findings	  that	  has 	  emerged	  is	  that	   although	   children’s	  numerical	  thinking	  does	  change	   as	  
they	  grow	  and	  develop,	  as	  does	  their	  ability	  to	  reason	  propor*onally,	  younger	  and	  older	  grade-‐school	  
kids	  (and	  adults)	  do	  not	  think	  about	  numbers	  in	  fundamentally	  different	  ways.
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Relating multiplication and division
Even	  before	   they	   learn	  about	   arithme*c	   in	   school,	   children	  have	   surprisingly	  good	   intui*ons	  about	  
how	   it	   works.	  They	  can	  make	  good	  approximate	   guesses	  about	   the	   results	  of	  addi*on,	   subtrac*on,	  
mul*plica*on,	  and	  division.	  They	  even	  understand	  some	  of	  the	  rules	  of	  arithme*c:	  for	  example,	  they	  
know	   that	   addi*on	   and	   subtrac*on	   “undo”	   each	   other.	   We	   con*nued	   our	   collabora*on	   with	   the	  
Barnard	   Cogni*ve	  Development	   Center	  to	   learn	  more	   about	   children’s	  understanding	   of	   arithme*c	  
rules.	   In	   this	  game,	   7-‐	   and	   8-‐year-‐olds	  saw	   a	  simple	   cartoon	   in	   which	   a	  magic	  wand	   changes	   the	  
number	  of	  shapes 	  in	  a	  set	  by	  dividing	   or	  mul*plying	   it.	  We	   ask	  children	  to	  make	   guesses	  about	   the	  
sets	  ajer	  they	   change.	  We	   have	   found	  that	   children	   do	  not	   know	   that	  mul*plica*on	   and	  division	  
“undo”	   each	   other	   before	   they	   learn	   about	   it	   in	   school.	   However,	   they	   are	   s*ll	   very	   good	   at	  
performing	   mul*ple-‐step	   mul*plica*on	   and	   division	   problems	  and	   provide	   correct	   answers	  more	  
ojen	  than	  would	  be	  expected	  if	  they	  were	  simply	  guessing!

Understanding spatial language in the context of time
As 	  adults,	   we	   ojen	   use	   spa*al 	  words	   to	   talk	   about	   *me.	   We	   might	   say,	   “I	  moved	   the	   mee*ng	  
forward”	  or	  “That	  took	  a	  long	  *me.”	  Previous	  research	  has 	  shown	  that	  the	  use	  of	  a	  spa*al	  prime	  can	  
influence	  adults’	  percep*on	  of	  *me;	  when	  adults	  were	   asked,	  “Next	  Wednesday’s	  mee*ng	  has 	  been	  
moved	  forward	  two	  days.	  What	  day	  is	  the	  mee*ng?”	  those	  who	  imagined	  moving	  toward	  an	  object	  
were	  more	   likely	  to	   respond	  with	  Friday,	  while	  adults 	  who	   imagined	  pulling	  an	  object	   toward	  them	  
were	   more	   likely	   to	   respond	  with	  Monday.	   In	   this	  study,	  we	   provide	   children	  with	  a	   spa*al	  prime	  
similar	  to	  those	   found	  in	  previous 	  studies 	  with	  adults.	  We	   are	   interested	  in	  seeing	  how	   this	  spa*al	  
prime	  influences	  their	  responses,	  and	  if	  they	  respond	  the	  same	  way	  that	  adults	  do.	  Stay	  tuned!

Understanding probability and making decisions
In	  collabora*on	  with	  the	  Wesleyan	  Reasoning	  and	  Decision	  Making	  Lab,	  we	  have	   been	  conduc*ng	  a	  
series 	  of	  studies	  exploring	  how	  people	  use	  probability	  informa*on	  when	  they	  make	  simple	  decisions	  
about	  hypothe*cal	  gambles,	  and	  how	   people’s	  numeracy	  levels 	  might	   be	   connected	   to	  their	  use	   of	  
probability	   in	   decision	  making.	   Upcoming	   games	  with	   kids 	  will 	  explore	   these	   ques*ons	   in	   a 	  child-‐
friendly	  form	  –	  keep	  an	  eye	  out	  for	  these	  new	  studies	  in	  2014-‐2015.



Blue Lab Studies 
Navigation with landmarks and maps
Adults 	  can	  use	   many	  different	   kinds	  of	   spa*al	  informa*on,	   including	  maps,	   landmarks,	   and	  natural	  
landscapes,	  to	  find	  their	  way	  around.	  How	  do	  these	  abili*es	  develop	  in	  children?	  Our	  studies	  focus	  on	  
children’s	  ability	  to	  use	  salient	  visual	  cues	  for	  naviga*on.	   In	   the	   study,	  children	  watch	  as	  a	  s*cker	  is	  
hidden	  in	  one	  corner	  of	  a	  special 	  naviga*on	  room	   that	   is 	  very	  plain	  except	   for	  one	   interes*ng	  wall.	  
Then	  children	  spin	  around	  with	  a	  blindfold	  on	  to	  lose	  their	  bearings.	  When	  they	  take	  off	  the	  blindfold,	  
we	  want	  to	  know	  if	  children	  can	  locate	  the	  s*cker	  in	  rela*on	  to	  the	   interes*ng	  wall:	  either	  to	  the	  lej	  
or	  right	  of	  it,	  or	  on	  the	  other	  side	  of	  the	  room	  from	  it.	  

Over	  the	   last	   two	   years,	  we	  have	   changed	  the	   interes*ng	  wall 	  by	  covering	   it	   en*rely	  with	  different	  
murals	  that	   contain	  different	   kinds	  of	   spa*al	  informa*on.	   Some*mes	  children	   just	   saw	   a	  bright	  red	  
wall.	  More	  recently,	  we	   tried	  images	  that	  appear	  3D,	  like	  the	  natural	  scene	  (mountains)	  or	  the	  object	  
scene	  (carousel)	  shown	  here,	  which	  were	  so	  detailed	  they	  looked	  like	  you	  could	  step	  right	  into	  them!	  
We	  also	  made	  a	  symmetrical	  and	  asymmetrical	  version	  of	  each	  scene.	   	  By	  changing	  the	  wall 	  murals,	  
we	   could	  test	   how	   children	  use	   informa*on	   about	   3D	   depth,	   natural	  landscapes,	   and	   symmetry	   in	  
their	  naviga*on	  and	  reorienta*on.	  

We	  found	  that	  young	  children	  could	  barely	  use	  the	  red	  wall	  to	  orient,	  though	  their	  abili*es	  started	  to	  
improve	   by	   age	   6	   or	  7.	   They	   searched	  more	   accurately	  with	   the	   visually	   complex	   landscapes.	   The	  
asymmetric	  murals 	  were	   the	   most	   helpful,	   and	   even	   young	   children	   could	   use	   them	   to	   locate	   the	  
hidden	  s*cker.	  Our	  ongoing	  studies	  are	  tes*ng	  whether	  asymmetry	  alone	  or	  depth	  informa*on	  alone	  
are	  more	  important	  cues	  for	  children’s	  naviga*on.
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Mathematical development in oral-deaf preschoolers
A	  major	  project	   in	  our	  lab	  examines	  the	  development	  of	  number	  language	   and	  concepts	  in	  children	  
who	  are	  deaf	  and	  hard-‐of-‐hearing,	  and	  therefore	  experience	  delays	  in	  acquiring	  spoken	  language.	  We	  
are	  beginning	  to	  see	   some	  pa\erns	  in	  the	  rela*onship	  between	  children’s	  exposure	   to	  language	  and	  
their	   development	   of	   number	   concepts.	   We	   are	   always	   interested	   in	   hearing	   from	   oral-‐language	  
preschools	  for	  deaf	  and	  hard-‐of-‐hearing	  children	  that	  would	  like	  to	  par*cipate	  in	  this	  research.



Development of early number concepts
A	   central	   series	   of	   studies	   in	   our	   lab	   concerns	   the	   development	   of	   early	   number	   concepts	   in	  
preschoolers.	   In	   par*cular,	   we	   want	   to	   understand	   what	   children	   understand	   about	   quan**es,	  
numbers,	  and	  number	  words	  before	  and	  ajer	  they	  figure	  out	  how	  coun*ng	  works	  –	   a 	  development	  
which	  happens	  around	  ages	  four	  or	  five.	  In	  one	  study,	  we	  are	  assessing	  whether	  linguis*c	  input	  might	  
influence	   how	   children	   generalize	   new	   number	   words.	   We	   compare	   different	   contexts	   in	   which	  
children	   might	   hear	   a	  number	   word	   to	   see	   which	   ones	  might	   help	   children	   be\er	   generalize	   the	  
number	   word	   to	   new	   situa*ons.	   For	   example,	   some	   children	   might	   prac*ce	   learning	   the	   number	  
“three”	  by	  hearing	  “This	  picture	  has	  three	  rabbits,”	  while	  other	  children	  hear	  “This	  picture	  has 	  three	  
animals,”	  and	  others	  simply	  hear	  “This	  picture	  has	  three.”	  Children	  then	  label	  new	  sets	  of	  non-‐animals	  
with	  number	  words,	  and	  we	   look	  to	  see	  whether	  the	  way	  they	  prac*ce	   the	  number	  influences	  their	  
ability	  to	  generalize	  the	  number	  word	  to	  new	  sets.

Toddlers’ knowledge of the word “two”
In	  a	  series	  of	  experiments	  with	  our	  youngest	  par*cipants 	  yet,	  we	   looked	  for	  evidence	  that	  19-‐	  to	  22-‐
month-‐olds	  might	   understand	   the	   word	   “two.”	   In	   the	   most	   recent	   version,	   children	   sat	   on	   their	  
parents’	  laps	  and	  watched	  a	  display	  on	  a	  stage.	  The	  experimenter	  said,	  “Look,	  two!”	  or	  “Look,	  three!”	  
to	  set	  up	  an	  expecta*on	  in	  the	  child’s	  mind.	  Then	  a	  screen	  was 	  lowered,	  revealing	  either	  two	  or	  three	  
objects	  (toy	  ducks	  or	  fish).	   If	   children	  know	  how	  many	  objects	  there	   should	  be,	   we	   expect	   them	   to	  
stare	  longer	  if	  they	  see	  an	  incorrect	  number	  of	  objects	  appear.	  Indeed,	  infants	  looked	  longer	  when	  an	  
incorrect	   number	   of	   objects	   appeared	   on	   the	   stage,	   sugges*ng	   that	   even	   infants	   as	  young	   as	   19	  
months	  old	  have	  a	  sense	  of	  what	  the	  word	  “two”	  means!

Preschool outreach and Kindergarten Kickstart
Lastly,	  we	  have	  been	  doing	  a	  lot	  of	  preschool	  outreach	  this 	  year!	  Wesleyan	  students,	   including	  Blue	  
Lab	   research	   assistants,	   helped	   with	   Cromwell’s 	   Family	   Math	   Night,	   in	   which	   kindergarten-‐ready	  
families	  came	  in	  the	  spring	  to	  par*cipate	  in	  about	  fijeen	  different	   fun	  math	  ac*vi*es	  at	  their	  future	  
elementary	   school.	   Dr.	   Shusterman	   con*nued	   Kindergarten	   Kickstart	   this	   year,	   a	   summer	   pre-‐K	  
program	   at	  Macdonough	  Elementary	   and	  Farm	  Hill 	  Elementary	   in	  Middletown.	   The	   curriculum	   was	  
inspired	  by	  work	  in	  the	  Cogni*ve	  Development	  Labs	  at	  Wesleyan	  and	  other	  research	  centers,	  and	  the	  
staff	  included	  many	   Blue	   Lab	  research	   assistants.	   It	   was	  a	  joy	   to	   start	   purng	   research	  findings 	  on	  
preschool	  cogni*ve	  development	  in	  ac*on,	  and	  to	  see	  these	  efforts 	  succeed!	  You	  can	  read	  all	  about	  it	  
on	  our	  blog,	  h\p://kindergartenkickstart.blogspot.com.

OR 

http://kindergartenkickstart.blogspot.com
http://kindergartenkickstart.blogspot.com


Cogni*ve	  Development	  Labs
Psychology	  Department,	  Judd	  Hall
Wesleyan	  University
207	  High	  Street
Middletown,	  CT	  06459

Interested in participating?
860-685-4887 * cdl@wesleyan.edu

www.wesleyan.edu/cdl


