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Infants '  Expectation s abou t  th e Mot io n o f  A n i m a t e versu s Inanimat e Objects * 

Amanda L. Woodward, Ann T. Phillips & Elizabeth S. Speike 
Departmen t  o f  Psycholog y 

Cornel l  Universit y 
Ithaca .  N Y 14853-760 1 

amax@cruxl.cit .  comell.ed u 

Abstrac t 

This study explores the ways in which infants reason 
abou t  huma n action .  Althoug h recen t  researc h 
support s th e vie w tha t  youn g infants '  reasonin g abou t 
objec t  physic s i s guide d b y a  se t  o f  cor e principles . 
ther e i s littl e evidenc e fo r  earl y principle s o f  thi s sor t 
i n infants '  reasonin g abou t  huma n action .  T o explor e 
thi s issue ,  a  habituatio n stud y wa s don e comparin g 7 -
month-olds '  reasonin g abou t  simpl e causa l  sequence s 
involvin g peopl e t o thei r  reasonin g abou t  thos e 
involvin g inanimat e objects .  Ou r  findings  sugges t 
tha t  althoug h 7-month-old s expec t  tha t  th e motio n o f 
inanimat e object s wil l  b e constraine d b y th e principl e 
of  contac t  (a n objec t  affect s th e motio n o f  anothe r 
objec t  i f  an d onl y i f  th e tw o object s c o m e int o 
contact) ,  the y d o no t  expec t  huma n motio n t o b e 
constraine d i n thi s way .  Thes e finding s provid e 
preliminar y evidenc e dia t  infant s hav e principle d 
expectation s t o guid e thei r  reasonin g an d learnin g 
abou t  huma n action . 

Introduct io n 

What do babies know about people? It has been 
suggeste d tha t  infant s ar e equippe d wit h a  naiv e 
psycholog y (Carey ,  1985 )  o r  theor y o f  min d (Fodor , 
1992 ;  Leslie ,  1993 ;  Premack ,  1990) ,  whic h operate s 
fro m earl y i n lif e an d enable s th e developmen t  o f 
matur e conception s o f  peopl e a s animat e an d sentien t 
beings .  Thi s proposa l  i s par t  o f  a  genera l  tren d awa y 
fro m assumin g al l  developmen t  i s  th e resul t  o f 
domai n genera l  learning ,  an d towar d a  vie w o f 
developmen t  a s th e resul t  o f  enrichmen t  o f  domai n 
specifi c  cor e concept s o r  skeleta l  theorie s (Gelman , 
1990) .  A  prim e exampl e o f  thi s i s th e recen t  wor k 
on th e developmen t  o f  physica l  knowledg e (e.g. , 
Baillargeon ,  i n press ;  Speike ,  1991) .  Thi s researc h 
show s tha t  ver y youn g infant s hav e principle d 

•Thi s researc h wa s supporte d b y N I H gran t  #  H D -
2310 3 t o Speik e an d b y a n N R S A pos t  doctora l 
fellowshi p t o Woodwaid . 

expectation s abou t  h o w object s wil l  m o v e an d 
change .  Fo r  example ,  4-month-ol d infant s expec t 
tha t  object s wil l  m o v e o n connecte d path s throug h 
tim e an d space ,  an d tha t  object s wi U no t  pas s throug h 
th e spac e occupie d b y othe r  object s (Speike ,  1991) . 
Althoug h i t  ha s bee n propose d tha t  laiowledg e o f 
peopl e develop s i n th e sam e wa y a s knowledg e o f 
physica l  constraint s o n object s (i.e. ,  a s elaboratio n o f 
a cor e "theor y o f  mind" )  ther e i s littl e empirica l  wor k 
whic h suggest s tha t  youn g infant s hav e principle d 
expectation s abou t  huma n action .  Th e curren t  stud y 
provide s a n initia l  loo k a t  thi s questio n b y comparin g 
youn g infants '  expectation s abou t  huma n behavio r  t o 
thei r  expectation s abou t  inanimat e object s i n a  simpl e 
causa l  sequence~ a situatio n fo r  whic h (1 )  youn g 
infant s hav e expectation s abou t  th e constraint s o n 
motio n o f  inanimat e objects ;  an d (2 )  peopl e ca n 
behav e differentl y tha n inanimat e objects .  I f  youn g 
infant s hav e a  cor e theor y o f  huma n action ,  the n the y 
may reaso n differentl y abou t  peopl e an d object s i n 
thi s contex t 

Studie s o f  infants '  knowledg e abou t  huma n 
actio n hav e largel y focuse d o n olde r  infants ,  fro m 
abou t  1 2 month s onward .  Eve n ver y youn g infant s 
reac t  t o peopl e differentl y tha n t o inanimat e objects , 
but  i t  i s no t  unti l  late r  i n infanc y tha t  studie s fm d 
infant s actin g a s thoug h the y hav e specifi c  notion s o f 
h o w human s shoul d behave .  Fo r  example ,  i t  i s no t 
unti l  abou t  1 2 month s tha t  ther e i s  evidenc e tha t 
childre n us e gaz e directio n t o predic t  behavior-12 -
month-old s wil l  us e gaz e directio n t o predic t  whic h o f 
tw o object s a  perso n wil l  pic k up ,  bu t  8  month-old s 
see m no t  t o (Phillip s &  Speike ,  i n preparation) ,  an d 
by I S month s childre n us e gaz e directio n a s a  cu e t o 
whic h objec t  a  speake r  i s labelin g (Baldwin ,  1991) . 
Severa l  studie s whic h compar e infants '  expectation s 
abou t  th e behavio r  o f  inanimat e object s t o thei r 
expectation s abou t  th e behavio r  o f  peopl e find  simila r 
patterns .  Golinkof f  an d Hardin g (se e Golinkoff , 
Harding ,  Carlson ,  &  Sexton ,  1984 )  foun d tha t  24 -
month-olds ,  bu t  no t  16-month-olds ,  reacte d wit h 
surpris e a t  seein g a  chai r  apparentl y m o v e itsel f 
acros s th e floor .  Poulin-DuBoi s an d Schul z (1988 ) 
foun d tha t  13-month-olds ,  bu t  no t  8-month-old s 
showe d heightene d attentio n t o a n even t  i n whic h a n 
inanimat e objec t  acte d a s a n agent .  Carlso n (se e 
Golinkof f  e t  al. ,  1984 )  provide s som e evidenc e tha t 
somewhat  younge r  children ,  10-month-olds , 
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differentiat e betwee n th e likel y cause s o f  huma n 
actio n a s oppose d t o inanimat e objec t  motion .  Thes e 
infant s wer e mor e likel y t o lear n t o us e a  physica l 
mechanis m (pushin g o r  pullin g a  handle )  t o caus e a 
pictur e t o appea r  i n a  windo w tha n t o caus e a  perso n 
t o smil e an d wave .  Thus ,  th e evidenc e fo r  cor e 
principle s o f  h u m a n behavio r  i n youn g infant s i s 
surprisingl y scarce . 

I n contras t  t o th e wor k o n infants ' 
understandin g o f  huma n behavior ,  studie s o f  infants ' 
knowledg e abou t  inanimat e object s ha s show n tha t 
infant s a s youn g a s 4  month s ar e guide d i n thei r 
reasonin g b y a  cor e objec t  concept ,  (e.g .  Baillargeon , 
i n press ;  Spelke ,  1991) .  Spelk e (Spelke ,  1991 ; 
Spelk e &  V a n d e Walle ,  i n press )  ha s describe d thi s 
earl y knowledg e i n term s o f  tw o principles :  th e 
continuit y an d contac t  principles .  Thes e principle s 
reflec t  th e finding s tha t  infant s expec t  tha t  object s (1 ) 
wil l  follo w continuou s path s throug h tim e an d space , 
and no t  occup y th e sam e spac e a s anothe r  objec t  (th e 
continuit y principle) ;  an d (2 )  wil l  ac t  upo n eac h othe r 
i f  an d onl y i f  the y com e int o contac t  (th e contac t 
principle) . 

The contac t  principl e provide s infant s no t 
onl y wit h a  metho d fo r  determinin g whic h element s 
of  a  scen e ar e connecte d (e.g. ,  Kellma n &  Spelke , 
1983) ,  bu t  als o wit h a  basi s fo r  understandin g simpl e 
causa l  sequences .  Infant s a s youn g a s 2. S month s 
hav e show n a n awarenes s o f  th e rol e o f  contac t  i n 
causa l  sequences .  I n a  recen t  study ,  Baillargeo n 
(1993 )  foun d tha t  2.5-month-ol d infant s looke d 
longe r  a t  a n even t  i n whic h a  cylinde r  rolle d dow n a n 
inclin e an d collide d wit h a  smal l  to y an d th e to y 
remaine d stationar y tha n a t  a  simila r  even t  i n whic h 
th e cylinde r  di d no t  m a k e contac t  wit h th e toy . 
Subsequen t  studie s showe d tha t  6.5-month-old s 
seemed t o predic t  h o w fa r  th e to y woul d mov e afte r 
collisio n base d o n th e siz e o f  th e cylinder . 

Othe r  studie s hav e show n tha t  b y 6  months , 
infant s se e som e kind s o f  sequence s involvin g 
collisio n a s causa l  (Leslie ,  1982 ;  Lesli e &  Keeble , 
1987) ,  an d info -  tha t  inanimat e object s whic h see m 
t o affec t  on e anothe r  mus t  hav e com e int o contac t 
(Ball .  1973 )  I n on e study .  Bal l  (1973 )  habituate d 
infant s t o a  scen e i n whic h tw o boxe s move d behin d 
an occluder .  Sinc e th e occlud w blocke d th e cente r  o f 
th e displa y fro m view ,  infant s coul d no t  se e whethe r 
th e object s wer e colliding ,  bu t  th e path s o f  motio n 
wer e suc h tha t  adult s woul d assum e tha t  th e boxe s di d 
collide .  AftC T habituation ,  infant s wer e show n tw o 
tes t  events ,  bot h o f  whic h wer e th e sam e a s th e 
habituatio n even t  excep t  tha t  th e occlude r  wa s 
remove d and ,  thus ,  th e activit y i n th e cente r  o f  th e 
displa y wa s visible .  I n on e event ,  th e boxe s collided , 
and i n th e other ,  the y stoppe d shor t  o f  eac h other . 
The infants ,  w h o range d i n ag e fro m 9  week s t o 2 4 
months ,  looke d longe r  a t  th e tes t  even t  i n whic h th e 
boxe s stoppe d short ,  suggestin g tha t  the y foun d thi s 

even t  mor e surprising .  I n a  reanalysi s o f  Ball' s  data , 
Spelk e an d Va n d e Wall e (i n press )  determine d tha t 
thi s findin g hel d u p whe n onl y thos e subject s 7 
month s an d younge r  wer e include d i n th e analyses . 

Give n thi s earl y understandin g o f  contac t  i n 
simpl e causa l  sequence s involvin g inanimat e objects , 
we though t  tha t  thi s migh t  b e a  fruitfu l  are a t o loo k 
fo r  earl y understandin g o f  huma n behavior .  Infant s 
kno w tha t  object s mus t  mak e contac t  t o affec t  on e 
another .  Yet ,  peopl e ar e no t  constraine d i n thi s way . 
Adult s an d olde r  childre n kno w tha t  peopl e ca n reac t 
t o stimul i  a t  a  distance ,  an d ac t  o n othe r  peopl e b y 
callin g t o them ,  frightenin g them ,  etc .  I f  youn g 
infant s hav e a n understandin g o f  mechanica l 
causality ,  bu t  lac k a n understandin g o f  "intentional " 
causality ,  the y ma y overexten d thi s notio n t o people . 
That  is ,  the y ma y expec t  tha t  peopl e mus t  com e int o 
contac t  i n orde r  t o affec t  on e another .  However ,  i f 
infant s hav e a  nascen t  understandin g o f  huma n 
action ,  the y ma y hav e a  differen t  se t  o f  expectation s 
fo r  ho w peopl e wil l  ac t  i n causa l  sequences .  Tha t  is , 
the y ma y suspen d th e contac t  principl e fo r  people ,  o r 
appl y a n entirel y differen t  se t  o f  principle s t o huma n 
behavior . 

We addresse d thi s questio n usin g a 
habituatio n procedur e simila r  t o th e on e designe d b y 
Bal l  (1973) .  Infant s wer e habituate d t o a n even t 
whic h wa s screene d fro m vie w i n th e middle .  The y 
sa w tw o object s m o v e bac k an d fort h behin d th e 
screen .  Th e displa y wa s ambiguou s a s t o whethe r  o r 
not  th e object s wer e makin g contac t  behin d th e 
screen .  Hal f  o f  th e babie s sa w thi s even t  wit h peopl e 
as th e object s whic h move d bac k an d forth .  Th e otho -
hal f  o f  th e babie s sa w boxe s movin g bac k an d forth . 
I n th e bo x condition ,  give n Ball' s  findings ,  infant s 
shoul d loo k longe r  a t  tes t  display s i n whic h th e 
object s d o no t  mak e contact .  Th e critica l  questio n i s 
what  infant s d o i n th e perso n condition .  D o the y 
exten d th e contac t  principl e t o people ,  o r  d o the y 
hav e a  differen t  se t  o f  expectation s abou t  huma n 
action ? 

Subject s 

Thirty-two infants, 17 boys and 15 girls, with a 
mean ag e o f  6  month s 2 7 day s (rang e =  6; 6 t o 7;17 ) 
participate d i n th e study .  Ther e wer e 1 6 infant s i n 
eac h o f  tw o conditions-th e inanimat e objec t 
conditio n an d th e perso n condition .  Ther e wer e 
approximatel y equa l  number s o f  girl s  an d boy s i n 
eac h condition .  Fourtee n infant s wer e ru n i n th e 
procedur e bu t  no t  include d i n th e study .  O f  these ,  8 
faile d t o complet e th e procedur e du e t o excessiv e 
fussines s an d 6  wer e eliminate d becaus e o f  error s i n 
th e procedure . 
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st imul i P r o c e d u r e 

Ther e wer e tw o set s o f  videotape d events :  on e se t 
involve d larg e inanimat e object s ( a 5-1/ 2 foo t  tal l  re d 
bo x an d a  6-1/ 2 foo t  tal l  blu e cylinder )  mounte d o n 
smal l  wheels ,  th e othe r  involve d tw o peopl e ( a 
w o m an i n a  blu e dres s an d a  ma n i n re d pant s an d a 
re d shirt) .  Excep t  fo r  th e differenc e i n protagonists , 
th e set s o f  film s wer e identical. .  Al l  film s wer e mad e 
i n a n outdoo r  locatio n wit h a  ligh t  bric k wal l  i n th e 
backgroun d an d a  cemen t  floor.  I n th e habituatio n 
fil m th e cente r  o f  th e scen e wa s occlude d b y a  larg e 
gra y screen .  Th e fil m bega n wit h on e objec t  standin g 
still ,  hal f  hidde n behin d th e right  sid e o f  th e screen . 
The secon d objec t  entere d th e scen e from  th e lef t  an d 
disappeare d behin d th e screen .  Th e fu-s t  objec t  the n 
moved of f  fro m behin d th e scree n an d exite d stag e 
right  The n th e fu-s t  objec t  re-entere d from  th e right, 
moved behin d th e screen ,  stoppin g a t  it s  origina l 
place ,  an d th e secon d objec t  move d ou t  from  th e lef t 
sid e o f  th e scree n an d wen t  of f  stage .  Th e loo p the n 
bega n again .  I n th e film s involvin g people ,  th e 
actor s walke d normally ,  facin g th e directio n the y 
wer e headed ,  an d turne d t o fac e fron t  whe n the y 
stoppe d moving .  Whil e approachin g on e another , 
th e actor s hel d thei r  arm s u p clos e t o thei r  bodies , 
wit h palm s facin g forward .  W h e n the y stoppe d an d 
turne d t o th e fix)nt,  the y droppe d thei r  arm s t o thei r 
sides .  Th e boxe s wer e pushe d from  behin d b y peopl e 
w ho wer e no t  visibl e fro m th e front 

Ther e wer e tw o tes t  fihns  fo r  eac h condition , 
eac h o f  whic h matche d th e habituatio n film' s 
unscreene d portion s bu t  wer e no t  screene d i n th e 
middle .  I n on e tes t  film ,  th e object s collide d whe n 
the y me t  i n th e middl e o f  th e set .  I n th e other ,  th e 
object s stoppe d shor t  o f  eac h other ,  leavin g 1  foo t 
betwee n th e tw o objects .  I n th e film s wit h people , 
th e collisio n wa s a  ful l  bod y sla m wit h contac t  alon g 
as muc h o f  th e tw o bodie s a s possible .  I n th e non -
collisio n film  th e actor s hel d th e sam e posture s a s i n 
th e collisio n film,  bu t  stoppe d 1  foo t  awa y from  eac h 
other .  I n bot h tes t  films,  th e acto r  w h o wa s standin g 
stil l  looke d towar d th e approachin g actor ,  turnin g 
away onl y whe n h e o r  sh e turne d t o wal k of f  screen . 

Infant s als o sa w tw o familiarizatio n films, 
designe d t o acquain t  the m wit h th e se t  an d th e item s 
i n th e films.  I n one ,  a n acto r  (no t  on e o f  th e peopl e 
use d i n habituatio n an d tes t  films)  pushe d th e scree n 
on-stage ,  walke d aroun d it ,  an d the n pushe d i t  of f 
stage .  I n th e other ,  eithe r  th e tw o boxe s o r  th e tw o 
peopl e wer e show n standin g o n eithe r  sid e o f  th e 
screen .  I n th e perso n film ,  th e actor s dance d slightl y 
from  sid e t o side .  I n th e objec t  film,  th e boxe s stoo d 
still . 

Infant s sa t  i n a n infan t  sea t  o n a  tabl e top ,  tw o fee t 
away fro m a  21-inc h televisio n screen .  T o minimiz e 
distractions ,  the y wer e surrounde d b y curtain s o n 
thre e sides .  Parent s stoo d behin d th e infan t  s o tha t 
the y coul d se e th e displays ,  bu t  infant s coul d no t  se e 
th e parents .  S o m e infant s wer e ru n sittin g o n th e 
parent' s  lap ,  wit h th e paren t  sittin g cros s legge d o n 
th e table .  Fo r  thes e infants ,  parent s wer e aske d t o 
clos e thei r  eye s o r  loo k d o w n a t  th e bab y durin g tes t 
trials .  T w o observers ,  w h o wer e behin d th e curtai n 
abov e th e television ,  monitore d lookin g times . 
Lookin g time s wer e recorde d an d habituatio n 
calculate d b y computer . 

Infant s wer e assigne d t o on e o f  tw o 
condition s - -  th e perso n conditio n o r  th e inanimat e 
objec t  condition .  First ,  babie s sa w th e tw o 
familiarizatio n films.  Then ,  habituatio n began .  Fo r 
eac h habituatio n trial ,  a  scree n i n fron t  o f  th e 
televisio n wa s raise d an d th e habituatio n film  wa s 
starte d a t  th e beginnin g o f  th e loop .  Lookin g time s 
wer e counte d startin g afte r  th e infan t  ha d see n on e 
ful l  pas s o f  th e even t  (movemen t  firom  on e sid e o f  th e 
scree n t o th e other) .  I f  th e infan t  faile d t o atten d t o 
th e fu^ t  ful l  pass ,  th e observer s attracte d th e infants ' 
attentio n t o th e scree n b y makin g nonverba l  noise s 
(clicks ,  clucks ,  snaps ,  etc. )  unti l  th e bab y ha d see n 
one ful l  pass .  Onc e th e bab y ha d reache d habituatio n 
criterion-define d a s a  5 0 % decreas e i n lookin g ove r 
thre e trial s relativ e t o th e preceedin g thre e trials-th e 
tes t  trial s began . 

Eac h infan t  ha d si x tes t  trials ,  thre e wit h 
collisio n an d thre e without .  Th e tw o tria l  type s wer e 
alternated ,  yieldin g thre e pair s o f  coUision/no -
coUisio n trials .  Whic h tes t  tria l  wa s give n firs t  wa s 
counterbalance d fo r  eac h condition .  A s fo r  th e 
habituatio n trials ,  lookin g time s o n tes t  trial s wer e 
counte d beginnin g afte r  th e infan t  ha d see n on e ful l 
pas s o f  th e tes t  even t  (on e collisio n o t  non-collision) . 

Resul t s 

Total looking times to the collision and no-collision 
tes t  film s i n fo r  bot h group s ar e give n i n tabl e 1 .  I n 
th e inanimat e objec t  condition ,  babie s looke d longe r 
at  th e tes t  films  wit h n o collision .  Twelv e ou t  o f 
sixtee n babie s i n thi s conditio n looke d longe r  a t  th e 
no collisio n films .  Thi s differenc e i s significan t  b y 
sig n test ,  p<.0 5 (one-tailed) .  Thus ,  th e curren t 
fmding s replicat e Ball' s  (1973 )  results .  Babie s see m 
t o find  th e no-collisio n film  mor e new ,  suggestin g 
tha t  durin g habituatio n the y assume d th e boxe s wer e 
collidin g behin d th e screen .  I n contrast ,  i n th e 
perso n condition ,  babie s di d no t  sho w thi s 
preference .  I n thi s condition ,  1 0 o f  1 6 babie s looke d 
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longe r  a i  th e collisio n les t  film.  A  Man n Whitne y tes t 
was performe d o n differenc e score s fo r  eac h child , 
obtaine d b y subtractin g tota l  lookin g tim e t o th e 
collisio n films  fro m tota l  lookin g tim e t o th e no -
collisio n films.  Thi s tes t  reveale d tha t  performanc e i n 
th e perso n conditio n differe d reliabl y fro m 
performanc e i n th e inanimat e objec t  condition ,  U  • 
83,p < 0 5 (one-tailed) . 

Tabl e 1 .  Averag e tota l  lookin g tim e (i n seconds )  fo r 
inanimat e objec t  an d perso n group s o n collisio n an d 
no-collisio n tes t  trials . 

Conditio n 

Obj e c t 

Perso n 

Collisio n 
48. 2 

49. 1 

No Collisio n 

57. 7 

40. 3 

Discussio n 

The current findings support the conclusion that by 7 
months ,  infant s differentiat e betwee n peopl e an d 
object s i n thei r  reasonin g abou t  simpl e causa l 
sequences .  Althoug h the y assum e tha t  inanimat e 
object s whic h appea r  t o affec t  eac h othe r  mus t  mak e 
contact ,  the y d o no t  mak e thi s assumptio n fo r  people . 
I n fact ,  i n th e perso n condition ,  ther e wa s a  sligh t 
tendenc y fo r  infant s t o loo k longe r  a t  th e contac t  fil m 
tha n a t  th e n o contac t  film,  suggestin g tha t  infant s 
may expec t  peopl e t o avoi d collisions .  Thus ,  thes e 
finding s provid e a  preliminar y answe r  t o th e questio n 
pose d above :  7-month-ol d infant s d o no t  exten d th e 
principl e o f  contac t  t o event s involvin g huma n action . 
Thi s suggest s tha t  b y thi s age ,  infant s ma y hav e a 
separat e se t  o f  principle s t o guid e thei r  reasonin g 
about  huma n action ,  an d wit h mor e empirica l  work , 
we ma y b e abl e t o determin e wha t  thes e principle s 
are . 

Thi s stud y point s ou t  a  plethor a o f  ne w 
question s t o b e explored .  What  principle s guid e 
infants '  reasoin g abou t  huma n action ? H o w d o th e 
principle s employe d i n understandin g huma n 
behavio r  relat e t o th e principle s use d i n physica l 
reasoning ? I t  migh t  b e tha t  initiall y  th e tw o classe s 
ar e kep t  separate-human s ar e describe d b y 
principle s o f  huma n behavior ,  inanimat e object s b y 
th e cor e objec t  principles .  I n thi s case ,  the n infant s 
migh t  fai l  t o understan d tha t  human s ar e constraine d 
by man y o f  th e principle s whic h gover n objec t 
motion-continuity ,  solidity ,  etc .  Alternatively , 
perhap s human s ar e correctl y understoo d a s bot h 
animat e an d physica l  entitie s fro m th e beginning . 
Anotho *  se t  o f  question s concern s th e feature s infant s 
use t o distinguis h betwee n animat e an d inanimat e 
objects .  A t  first ,  mayb e infant s singl e ou t  peopl e a s a 
clas s t o b e reasone d abou t  differently ,  onl y late r 
extendin g th e cor e "animat e principles "  t o othe r 

animat e objects .  Alternatively ,  mayb e th e "animat e 
principles "  ar e triggere d b y a  singl e featur e o r  smal l 
set  o f  features ,  fo r  example ,  thing s whic h mov e 
themselves ,  thing s whic h ac t  contingently ,  o r  thing s 
whic h hav e eye s o r  faces . 
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