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Rethinkin g th e Innatenes s o f  Numerica l  Competenc e 

Tony J .  Simo n 
School  o f  Psycholog y 

Georgi a Institut e o f  Technolog y 
Atlant a G A 30332-017 0 

t o n y . s i m o n @ p s y c h . g a t e c h . e d u 

The curren t  decad e ha s witnesse d a  dramati c 
reconceptualizatio n o f  th e origin s o f  cognitiv e competence . 
M u ch o f  thi s chang e i s du e t o wor k o n infants '  abilit y t o 
reaso n abou t  event s involvin g inanimat e physica l  object s 
(Baillargeon ,  1995 ;  Spelk e e t  al. ,  1992) .  However ,  alon g 
wit h ne w discoverie s o f  cognitiv e competenc e an d neura l 
plasticity ,  a n importan t  debat e ha s emerge d abou t  ho w bes t 
t o characteriz e thes e earl y form s o f  competenc e an d thei r 
implication s fo r  development . 

M u ch o f  tha t  debat e ha s centere d o n question s o f  innat e 
specification s an d th e natur e o f  th e chang e the y undergo . 
Mor e recently ,  th e issu e o f  wha t  innatenes s reall y mean s ha s 
arise n i n relatio n t o huma n cognitiv e competence ,  an d a  ne w 
for m o f  empirica l  constructivis m i s  bein g propose d (e.g . 
Elma n e t  al. ,  1996) .  Thi s debat e i s cogen t  i n referenc e t o 
competenc e wit h languag e an d physica l  laws ,  becaus e o f  th e 
stabilit y  an d surviva l  valu e o f  thes e domain s i n th e huma n 
genotype .  Othe r  domains ,  lik e numerica l  competence ,  fit 
suc h description s les s wel l  an d s o shoul d b e treate d wit h a 
greate r  degre e o f  skepticis m whe n evaluatin g a  nativist , 
modula r  vie w o f  thei r  origins . 

The Origins of Numerical Competence 

Wynn (1995) has proposed that infants posses an innately 
specifie d syste m o f  numerica l  knowledg e containin g 
cardina l  an d ordina l  concepts .  Thi s interpretatio n i s base d o n 
studie s wher e babie s exhibi t  expectatio n violation s t o 
impossibl e situation s wher e doll s hidde n behin d a  scree n 
vanis h o r  appea r  unexpectedly .  I n contrast ,  I  (Simon ,  i n 
press) ,  hav e presente d a n alternativ e interpretatio n o f  thos e 
findings.  I  sugges t  tha t  a  smal l  se t  o f  well-established ,  fairl y 
genera l  infan t  abilitie s i s  co-opte d int o constructin g 
numerica l  representation s an d processe s whe n presente d wit h 
task s tha t  w e recogniz e a s numerical .  I n thi s way ,  I  attemp t 
t o bot h explai n th e behavior s i n question ,  an d provid e a 
basi s fo r  th e constructio n o f  numerically-specifi c 
representations ,  processe s an d knowledge . 

The basi c premis e o f  m y clai m i s  tha t  th e behavior s 
observe d i n thes e infan t  studie s ar e base d upo n th e abilit y t o 
make simpl e one-to-on e discriminations .  Th e foundationa l 
competenc e necessar y fo r  suc h behavio r  include s th e basi c 
memory an d conceptua l  abilitie s require d fo r  habituation . 
Als o necessar y i s  tha t  infant s individuat e smal l  set s o f 
object s i n a  wa y consisten t  wit h subitizing ;  a  proces s whic h 
has recentl y bee n associate d wit h preattentiv e visua l 
processe s (Tric k &  Pylyshyn ,  1994) .  Suc h attentiona l 

processe s appea r  t o b e presen t  i n 5-months-old s (Johnson , 
1994) .  Anothe r  componen t  i s  earl y physica l  reasoning ,  a s 
describe d above .  A  final  requiremen t  i s  th e tendenc y fo r 
infant s t o preferentiall y  cod e entitie s b y spatiotemporal , 
rathe r  tha n thei r  identity ,  characteristic s unde r  certai n 
circumstance s (e.g .  X u &  Carey ,  1996) .  Thu s th e 
developmen t  o f  numerica l  competenc e require s th e 
constructio n o f  domain-specifi c  representation s an d processe s 
fro m a  se t  o f  non-numerica l  startin g conditions .  I  shal l 
presen t  result s fro m a  computationa l  mode l  which ,  base d 
solel y o n th e abov e competencies ,  reproduce s infants ' 
lookin g time s i n a  publishe d study . 
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