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Abstract 

This study contrasts the learning of two different kinds of 
motion .  Th e firs t  o f  thes e w e cal l  extrinsi c motion ,  o r  th e 
motio n o f  on e objec t  wit h respec t  t o another ,  referenc e 
object .  Th e secon d w e cal l  intrinsi c motion ,  o r  th e motio n 
of  a n objec t  o r  it s  part s expresse d wit h respec t  t o th e objec t 
itself .  A n experimen t  test s fo r  people' s abilitie s t o 
associat e thes e tw o type s o f  motio n wit h noun s an d verbs . 
Subject s wer e presente d wit h animate d event s o n a 
compute r  scree n accompanie d b y sentence s involvin g 
nouns an d verbs .  I n th e learnin g phase ,  eac h nou n an d ver b 
was relate d t o bot h a n extrinsi c motio n attribut e an d a n 
intrinsi c motio n attribute .  Subject s wer e the n teste d b y 
presentin g the m wit h pair s o f  event s varyin g on  onl y on e 
of  thes e attribute s an d askin g the m whic h even t  bette r 
exemplifie d th e meanin g o f  a  particula r  nou n o r  verb .  Th e 
result s o f  thi s experimen t  demonstrat e a  bia s t o associat e 
verb s wit h extrinsi c motio n an d t o associat e noun s wit h 
intrinsi c motion .  Thes e result s sugges t  a  divisio n o f  labo r 
betwee n nou n an d ver b meanings ,  wit h ver b meaning s 
specialize d t o encod e relationa l  information ,  whil e nou n 
meaning s ar e specialize d t o encod e informatio n abou t 
object s i n isolation . 

I n t r o d u c t i o n 

All of the world's languages seem committed to 
expressin g meanin g throug h combination s o f  lexica l  items , 
eithe r  morpheme s o r  independen t  words .  O f  course ,  ther e ar e 
many word s suc h a s "baseball "  tha t  ar e associate d wit h a 
myria d o f  notion s abou t  th e cultur e i n whic h the y ar e use d 
and th e function s thei r  referent s fulfil l  (e.g. ,  nationa l 
pastime ,  ca n b e hi t  b y a  ba t  o r  thrown ,  etc.) .  Ther e see m t o 
be n o languages ,  however ,  tha t  emplo y individua l  word s t o 
describ e entir e event s eve n a t  relativel y lo w level s o f 
specificity ,  suc h a s "th e motio n o f  a  smal l  m a m m al  int o a n 
enclosur e i n a  stealth y maimer. "  Ye t  w e ca n effortlessl y 
expres s th e sam e ide a i n greate r  detai l  usin g combination s o f 
words ,  suc h a s nouns ,  verbs ,  an d prepositions ,  a s i n "Th e 
fo x skulke d int o th e henhouse. " 

Expressin g meanin g throug h combination s o f  word s 
woul d see m mos t  efficien t  i f  differen t  word s contribute d 
differen t  aspect s o f  meanin g t o th e expression ,  eliminatin g 
redundanc y throug h divisio n o f  labor .  Thi s pape r  wil l 
explor e a  seemin g divisio n o f  labo r  betwee n noun s an d verb s 
i n th e expressio n o f  on e particula r  typ e o f  meaning ,  namel y 
th e descriptio n o f  motion .  W e wil l  begi n b y tryin g t o 
convinc e yo u tha t  th e divisio n o f  labo r  propose d b y you r 
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elementary English teacher - noims label people, places, or 
things ,  leavin g t o verb s th e descriptio n o f  motio n wa s i n 
fac t  wrong ,  o r  a t  leas t  overl y simplistic .  Afte r  arguin g tha t 
noun s d o indee d pla y a  rol e i n th e descriptio n o f  motion ,  w e 
wil l  g o o n t o describ e th e rol e o f  th e verb ,  notin g ho w thi s 
rol e m a y b e differen t  fro m tha t  o f  th e noim .  W e wil l  the n 
describ e a n experimen t  designe d t o tes t  fo r  th e divisio n o f 
labo r  propose d i n th e introduction . 

One tend s no t  t o thin k o f  motio n whe n on e think s abou t 
nou n meanings .  Noim s ar e generall y though t  o f  a s label s 
fo r  objects ,  wit h eac h c o m m o n noi m seemingl y labelin g a 
differen t  categor y o f  objects .  Tversk y an d Hemenwa y (1984 ) 
hav e provide d evidenc e tha t  differen t  basic-leve l  objec t 
categorie s ar e primaril y distinguishe d base d o n thei r  parts , 
and thus ,  determinin g whic h noi m o r  noim s ar e applicabl e t o 
a particula r  objec t  require s a n examinatio n o f  th e part s o f 
tha t  object .  A s argue d b y Tversk y an d H e m e n w a y (1984) , 
however ,  goo d part s ar e thos e tha t  hav e functiona l  a s wel l  a s 
perceptua l  significance .  O n e functio n tha t  woul d see m 
particularl y importan t  t o animat e object s i s  motion .  Fo r 
example ,  th e leg s an d arm s o f  huma n being s functio n t o 
provid e locomotio n fo r  th e h u m a n body .  Thus ,  th e nou n 
"human "  m a y b e associate d no t  onl y wit h arm s an d leg s bu t 
als o th e motio n the y provide .  S o m e evidenc e fo r  thi s clai m 
comes fro m wor k b y Johansso n (1973) .  H e presente d 
observer s wit h point s o f  ligh t  representin g variou s point s o n 
th e bodie s o f  walkin g humans .  W h e n presente d wit h a  stati c 
imag e o f  thes e points ,  n o observe r  identifie d th e point s a s 
bein g representativ e o f  huma n bodies .  W h e n thes e point s 
wer e displaye d i n motion ,  however ,  ever y observe r  wa s 
almos t  instantl y abl e t o recogniz e h u m a n locomotion . 
Thus ,  thes e observer s wer e apparend y abl e t o categoriz e an d 
labe l  huma n being s base d onl y o n th e relativ e motion s o f 
thei r  bod y parts . 

The wor k o f  Bar r  an d Capla n (1987 )  suggest s a  furthe r 
rol e o f  motio n i n nou n meanings .  The y propos e tw o 
differen t  type s o f  feature s i n objec t  categor y representations . 
O ne typ e the y cal l  intrinsi c features ,  whic h ar e 
characteristic s tha t  ar e tru e o f  a n objec t  whe n considere d i n 
isolation ,  suc h a s objec t  parts .  Adoptin g Bar r  an d Caplan' s 
(1987 )  terminology ,  w e ca n defin e intrinsi c motio n a s th e 
motio n o f  a n objec t  tha t  ca n b e describe d i n term s o f  th e 
objec t  itself ,  suc h a s th e relativ e motion s o f  part s o f  th e 
object .  Bar r  an d Capla n (1987 )  cal l  th e secon d typ e extrinsi c 
features ,  o r  feature s tha t  involv e relation s betwee n objects . 
For  example ,  "use d t o wor k with "  i s offere d a s a n extrinsi c 
featur e o f  a  hammer ,  describin g a  relatio n betwee n a  hammer 
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and a  human .  W e ca n similarl y characteriz e extrinsi c 
motio n a s th e motio n o f  a n objec t  relativ e t o anothe r  object . 
Extrapolatin g fro m Barran d Caplan' s (1987 )  distinction ,  w e 
woul d predic t  tha t  bot h intrinsi c an d extrinsi c motio n pla y a 
rol e i n objec t  categorie s an d th e meaning s o f  noun s tha t 
labe l  them .  Thus ,  th e meanin g o f  "cat "  m a y includ e 
informatio n no t  onl y abou t  h o w a  cat' s leg s mov e relativ e 
t o it s bod y t o produc e motion ,  bu t  als o tha t  cat s ten d t o 
chas e mic e an d ru n awa y fro m dogs . 

Nelso n (1983 )  ha s proposed ,  however ,  tha t  nou n 
meaning s ar e firs t  forme d aroun d object s tha t  pla y th e sam e 
rol e withi n a n event ,  onl y late r  noticin g perceptua l 
similaritie s o f  filler s o f  thi s role .  Fo r  example ,  a  chil d m a y 
firs t  us e "cat "  t o labe l  thos e thing s tha t  hav e playe d th e rol e 
of  "chaser "  i n event s involvin g mice .  Thi s theor y thu s 
predict s tha t  peopl e shoul d firs t  associat e noun s wit h 
extrinsi c motion ,  a s role s withi n a n even t  see m t o involv e 
relation s betwee n objects . 

Unlik e nouns ,  verb s ar e generall y regarde d a s conveyin g 
motion .  Differen t  verb s conve y differen t  type s o f  motion , 
however .  Thes e difference s ar e especiall y eviden t  whe n on e 
compare s acros s languages .  Accordin g t o Talm y (1985) ,  th e 
most  c o m m o n typ e o f  ver b acros s language s i s th e path -
specifyin g verb .  Example s o f  thi s ver b i n Englis h ar e 
"enter" ,  "exit" ,  "ascend" ,  an d "descend" .  Suc h verb s see m t o 
conve y extrinsi c motion ,  wit h th e firs t  tw o describin g 
motio n int o an d ou t  o f  som e referenc e object ,  an d th e secon d 
tw o describin g motio n awa y fro m an d towar d th e earth , 
respectively .  I n contrast ,  th e mos t  c o m m o n ver b typ e i n 
English ,  an d secon d mos t  c o m m o n typ e acros s language s i s 
th e manner-specifyin g ver b (Talmy ,  1985) .  Example s o f 
thi s typ e o f  ver b ar e "run" ,  "walk" ,  "stroll" ,  an d "saunter" . 
Jackendof f  (1987 )  ha s propose d tha t  suc h verb s conve y 
object-interna l  motion ,  simila r  t o ou r  notio n o f  intrinsi c 
motion ,  describin g differen t  way s o f  movin g bod y part s t o 
achiev e locomotion ,  bu t  providin g n o informatio n abou t 
path . 

Althoug h th e majorit y o f  Enghs h verb s see m t o conve y 
intrinsi c motion ,  youn g childre n learnin g Enghs h see m t o 

prefe r  usin g relationa l  term s tha t  conve y extrinsi c motion . 
Namely ,  childre n o f  aroun d 1 4 month s o f  ag e star t  t o us e 
path-specifyin g preposition s suc h a s "in" ,  "out" ,  "up" ,  an d 
"down" ,  ofte n wel l  befor e the y firs t  star t  usin g verbs . 
Interestingly ,  childre n learnin g Korea n star t  t o us e verb s a t 
abou t  th e sam e poin t  i n developmen t  tha t  childre n learnin g 
Englis h star t  t o us e thes e prepositions ,  an d us e the m i n th e 
same situation s tha t  English-speakin g childre n us e 
preposition s (Cho i  &  Bowerman ,  1991) .  Lik e Englis h 
preposition s an d unlik e Englis h verbs ,  thes e Korea n verb s 
ar e path-specifying ,  describin g extrinsi c motion . 

Thes e finding s provid e evidenc e fo r  a  bia s t o associat e 
relationa l  term s wit h extrinsi c motion .  Suc h a  bia s woul d 
facilitat e th e learnin g o f  verb s i n m a n y language s an d 
preposition s i n English ,  bu t  woul d hav e t o b e overcom e t o 
lear n man y verb s i n English ,  accountin g fo r  th e delaye d 
acquisitio n o f  thes e verb s relativ e t o preposition s an d verb s 
i n othe r  languages .  Give n suc h a  bias ,  a  sensibl e divisio n 
of  labo r  betwee n noun s an d verb s i n th e descriptio n o f 
motio n woul d see m t o requir e a  bia s t o associat e noun s wit h 
intrinsi c motion .  Suc h a  bia s woul d facilitat e th e 
associatio n o f  noun s wit h th e relativ e motion s o f  bod y 
parts ,  a s wa s foun d b y Johansso n (1973) .  I t  would , 
however ,  b e inconsisten t  wit h Nelson' s (1983 )  theory . 

The followin g experimen t  teste d th e predictio n tha t  noun s 
ten d t o b e mor e strongl y associate d wit h intrinsi c motio n 
tha n wit h extrinsi c motion ,  an d tha t  verb s ten d t o b e mor e 
strongl y associate d wit h extrinsi c motio n tha n intrinsi c 
motion .  T o thi s end ,  w e use d computer s t o creat e animate d 
event s involvin g tw o characters ,  on e o f  whic h move d 
throughou t  th e cours e o f  th e event .  Eac h even t  wa s 
accompanie d b y a  sentenc e involvin g a  nove l  nou n an d verb . 
Durin g learning ,  eac h nou n an d ver b wa s associate d wit h on e 
valu e o f  eac h o f  severa l  attributes ,  a s depicte d i n Figur e 1 . 
Most  crucially ,  eac h nou n an d eac h ver b wa s associate d wit h 
one valu e o f  a n intrinsi c motio n attribute ,  th e le g motio n o f 
th e movin g character ,  an d on e valu e o f  a n extrinsi c motio n 
attribute ,  th e pat h o f  th e movin g characte r  relativ e t o th e 
othe r  character . 

Figur e 1 .  Schem a fo r  learnin g event s see n b y subject s fo r  w h o m leg s differentiate d th e fou r  nouns .  Orientatio n differentiate s 
th e fou r  verb s here ,  whil e eac h le g motio n an d pat h i s associate d wit h tw o noun s an d tw o verbs . 
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Afte r  a  numbe r  o f  learnin g events ,  knowledg e o f  thes e 
relation s wa s teste d b y presentin g subject s wit h pair s o f 
event s tha t  differe d o n th e valu e o f  onl y on e o f  th e relevan t 
attributes ,  askin g th e subjec t  t o indicat e whic h o f  th e tw o 
event s bette r  exempUfie d th e meanin g o f  a  particula r  nou n o r 
verb .  Subject s wer e predicte d t o mor e strongl y associat e 
nouns wit h le g motio n tha n wit h path ,  an d t o mor e strongl y 
associat e verb s wid i  pat h tha n wit h le g motion .  Learnin g t o 
associat e noun s wit h le g motion ,  however ,  ma y requir e 
thos e noun s t o als o b e associate d wit h th e appearance s o f  th e 
leg s carryin g ou t  tha t  motion .  T o tes t  thi s conjecture , 
nouns wer e associate d wit h leg s fo r  hal f  o f  th e subjects ,  a s 
depictedi n Figur e 1 ,  whil e the y wer e associate d wit h head s 
fo r  th e othe r  half .  W e predicte d tha t  subject s woul d sho w 
more learnin g o f  th e relatio n betwee n noun s an d le g motion s 
when thos e noun s wer e relate d t o leg s tha n whe n the y wer e 
relate d onl y t o heads . 

Method 

Subject s 

Sixty undergraduates at the Georgia Institute of 
Technolog y receive d cours e credi t  fo r  participatio n i n thi s 
experiment . 

Stimuli 

All Events. The events were displayed on Macintosh II 
computer s usin g MacroMin d Directo r  2.0 .  Tw o character s 
appeare d i n eac h event .  Eac h characte r  wa s compose d o f 
thre e attributes :  head ,  body ,  an d legs .  Eac h o f  thes e 
attribute s ha d fou r  possibl e values .  I n addition ,  on e o f  th e 
characters ,  th e agent ,  move d throughou t  th e cours e o f  th e 
event ,  whil e th e other ,  th e patient ,  remaine d stationary .  A n 
agent' s motio n coul d b e describe d b y thre e attributes .  On e 
was th e pat h o f  th e agent ,  o r  th e direction(s )  take n b y th e 
agent  relativ e t o th e patient .  A  secon d motion-relate d 
attribut e wa s th e le g motio n o f  th e agent .  Schemati c 
description s o f  th e value s o f  thes e tw o attribute s ar e show n 
i n Figur e 2 .  A  thir d motion-relate d attribut e wa s th e 
orientatio n o f  th e agen t  a s i t  moved .  Some agent s move d i n 
th e direction s the y faced ,  som e move d backwards ,  som e 
moved t o th e left ,  an d som e move d t o th e right .  A  stati c 
backgroun d wa s als o presen t  i n eac h event .  Th e fou r 
background s wer e a  swamp ,  a  desert ,  a  mountai n scene ,  an d 
a rock y plain . 

Learning Events. There were 80 learning events. Each 
learnin g even t  wa s accompanie d b y a  spoke n sentenc e 
presente d b y th e computer .  Eac h sentenc e involve d a  nove l 
noun,  precede d b y "the" ,  an d a  nove l  verb ,  precede d b y "is " 
and followe d b y "'-ing" .  Ther e wer e fou r  differen t  noun s an d 
fou r  differen t  verbs .  Throughou t  learning ,  eac h nou n alway s 
accompanie d a  particula r  valu e o f  on e o f  th e bod y part s o f 
th e agent .  Fo r  hal f  o f  th e subjects ,  thi s wa s th e head ,  whil e 
fo r  half ,  i t  wa s th e legs .  Eac h ver b wa s alway s accompanie d 
by a  particula r  orientatio n b y th e agent .  Thus ,  on e ver b 
corresponde d t o movin g forwards ,  on e t o movin g backwards . 

and s o on .  Tw o attributes ,  le g motio n an d path ,  wer e relate d 

t o bot h noun s an d verbs .  Thi s wa s accomplishe d b y 
presentin g eac h subjec t  wit h onl y tw o o f  th e fou r  possibl e 
value s o f  eac h o f  thes e attributes ,  wit h th e choic e o f  whic h 
tw o value s t o b e presente d an d ho w thes e value s relate d t o 
th e nou n an d ver b determine d randoml y fo r  eac h subject . 
Each valu e o f  eac h o f  thes e attribute s wa s associate d wit h 
tw o o f  th e noun s an d tw o o f  th e verbs .  Value s fo r  othe r 
attribute s wer e assigne d randoml y i n eac h event . 

t < 
A J \  A .  . A 

I < 
P ^  P  P 

Figur e 2 .  Value s o f  le g motio n (top )  an d pat h (bottom )  i n 
thi s experiment .  Th e A  an d P  o n th e botto m represen t  th e 
agent  an d patient ,  respectively . 

Word Meaning Test Events. There were 24 trials 
testin g th e meaning s o f  individua l  words .  Eac h tria l 
involve d a  force d choic e betwee n tw o events ,  s o tha t  ther e 
wer e 4 8 event s durin g thi s par t  o f  th e experiment .  Durin g 
each tes t  trial ,  on e even t  wa s presented ,  accompanie d b y a 
spoke n questio n abou t  th e meanin g o f  a n individua l  noi m o r 
verb ,  askin g "I s this "  an d followe d eithe r  b y "a "  an d a  noi m 
or  b y a  ver b followe d b y "-ing" .  Durin g th e secon d event ,  a 
subjec t  wa s aske d th e sam e questio n a s i n th e firs t  event , 
afte r  whic h (s)h e ha d t o choos e whic h even t  bette r 
exemplifie d th e meanin g o f  th e wor d accompanyin g th e 
event .  I n eac h trial ,  on e even t  wa s entirel y correc t  whil e th e 
othe r  even t  ha d on e attribut e whos e valu e mismatche d th e 
meanin g o f  th e nou n o r  ver b accompanyin g th e event .  Eac h 
tria l  thu s teste d th e associatio n o f  on e attribut e wit h a  nou n 
or  a  verb .  Twelv e trial s teste d fo r  knowledg e o f  nouns ,  4 
testin g association s wit h eithe r  head s o r  legs ,  4  testin g 
association s wit h le g motions ,  an d 4  testin g association s 
wit h paths .  Twelv e othe r  trial s teste d fo r  knowledg e o f 
verbs ,  4  testin g association s wit h orientations ,  4  testin g 
association s wit h le g motions ,  an d 4  testin g association s 
wit h paths . 

Novel Combinations Test Events. After the word 
meanin g tes t  trials ,  ther e wer e 1 6 trial s testin g fo r 
interpretation s o f  sentence s involvin g noun s an d verb s no t 
foun d togethe r  durin g learning .  Fo r  example .  Nou n 1  an d 
Ver b 3  i n Figur e 1  woul d hav e bee n paire d togethe r  onl y i n 
a nove l  combination s trial .  Th e reaso n wh y suc h noun s an d 
verb s ha d no t  bee n paire d togethe r  durin g learnin g wa s tha t 
the y ha d bee n associate d wit h differen t  value s o f  le g motio n 
and path .  Thus ,  whe n use d togethe r  i n a  sentence ,  the y 
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m a de conflictin g prediction s fo r  th e value s o f  thos e 
attributes .  Eac h nove l  combination s tria l  involve d tw o 
events .  I n on e event ,  th e value s o f  le g motio n an d pat h 
wer e consisten t  wit h th e meanin g o f  th e ver b i n th e sentenc e 
accompanyin g th e event .  I n th e othe r  event ,  on e o f  thes e 
tw o attribute s too k a  valu e consisten t  wit h th e noim ,  whil e 
th e othe r  too k a  valu e consisten t  wit h th e verb .  A t  th e en d 
of  eac h trial ,  subject s wer e aske d t o choos e whic h o f  th e tw o 
event s bette r  exemplifie d th e meanin g o f  th e sentence .  A 
subjec t  thu s ha d t o decid e whethe r  th e nou n o r  ver b wa s 
mor e importan t  i n predictin g th e valu e o f  th e attribut e 
varyin g acros s events .  Eigh t  trial s varie d le g motion ,  whil e 

8 varie d path .  I n ever y event ,  th e valu e o f  eithe r  agen t  leg s 
or  agen t  hea d wa s consisten t  wit h th e meanin g o f  th e noun , 
whil e th e valu e o f  orientatio n wa s consisten t  wit h th e 
meanin g o f  th e verb . 

Procedure 

Subjects were instructed that they were to view a number 
of  event s depictin g lif e o n anothe r  planet ,  an d tha t  the y wer e 
t o lea m th e meaning s o f  word s accompanyin g thos e events . 
Subject s wer e the n presente d wit h 8 0 learnin g events .  Afte r 
eac h learnin g event ,  th e subjec t  clicke d o n a  butto n labele d 
"Nex t  Event "  t o continue .  A t  th e en d o f  learning ,  subject s 
wer e instructe d tha t  the y wer e t o b e teste d o n thei r 
knowledg e o f  th e noun s an d verb s hear d durin g learning . 
Subject s wer e the n presente d wit h 2 4 wor d meanin g tes t 
trials ,  eac h involvin g 2  events .  A t  th e en d o f  th e firs t  even t 
i n eac h trial ,  th e subjec t  clicke d o n th e "Nex t  Event "  butto n 
t o se e th e secon d even t  i n th e trial .  A t  th e en d o f  th e secon d 
event ,  subject s presse d on e o f  thre e buttons .  O n e button , 
labele d "Repeat "  allowe d subject s t o vie w th e tw o event s i n 
th e tria l  again .  Th e othe r  tw o button s wer e labele d "Firs t 
Event "  an d "Secon d Event" ,  allowin g th e subjec t  t o indicat e 
whic h even t  wa s th e bette r  exampl e o f  th e wor d 
accompanyin g th e events .  Subject s wer e the n presente d 
wit h th e 1 6 nove l  combination s trials ,  followin g th e sam e 
procedure . 

Desig n 

The primary dependent measure in this experiment was 
accurac y a t  choosin g th e correc t  event s i n th e wor d meanin g 
tes t  trials .  Th e tw o within-subject s independen t  variable s 
wer e th e par t  o f  speec h o f  th e wor d accompanyin g eac h tes t 
tria l  (nou n vs .  verb )  an d th e attribut e bein g teste d (le g 
motio n vs .  path) .  Manipulate d between-subject s wa s th e 
choic e o f  bod y par t  t o full y  differentiat e noun s (hea d vs . 
legs) . 

Results 

Durin g th e wor d meanin g tes t  trials ,  subject s wer e teste d 4 
time s wit h eac h combinatio n o f  par t  o f  speec h an d th e 
attribut e bein g tested ,  s o tha t  chanc e performanc e woul d 
produc e a  scor e o f  2 .  A s predicted ,  subject s mor e strongl y 
associate d noun s wit h le g motio n ( M =  2.60 ,  S D -  1.11 ) 
tha n wit h pat h ( M -  2.27 ,  S D =  1.18) .  Thi s differenc e wa s 
significant ,  t(59 )  =  1.80 ,  p  <  .0 5 (one-tailed) .  Als o a s 
predicted ,  subject s mor e strongl y associate d verb s wit h pat h 
( M =  3.40 ,  S D =  1.01 )  tha n wit h le g motio n ( M =  3.03 ,  S D 
= 0.97) .  Thi s differenc e wa s als o significant ,  t(59 )  =  2.18 ,  p 
< .0 5 (one-tailed) .  A n A N O V A o n thes e dat a reveale d a 
significan t  interactio n o f  par t  o f  speec h an d th e attribut e 
bein g tested ,  F(l,58 )  =  7.70 ,  p  <  .01 ,  M S E =  0.95 ,  a s wel l 
as a  mai n effec t  o f  par t  o f  speech ,  F(l,58 )  =  33.75 ,  p  < 
.001 ,  M S E =  1.09 .  Contrar y t o prediction ,  th e bod y par t 
associate d wit h noun s ha d n o significan t  mai n effect , 
F(l,58 )  =  1.75 ,  p  >  .10 ,  M S E =  1.61 ,  no r  an y significan t 
interactions ,  al l  F s <  1.00 .  A s ca n b e see n i n Figur e 3 , 
however ,  subject s showe d a  tendenc y t o mor e strongl y 
associat e noun s wit h le g motio n whe n th e value s o f  leg s 
wer e als o relate d t o nou n meanin g ( M =  2.83 ,  S D =  1.09 ) 
tha n whe n onl y th e value s o f  hea d coul d b e use d t o 
differentiat e th e fou r  noun s ( M =  2.37 ,  S D =  1.10) . 

N o u n s Differentiate d b y Head s 
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Figur e 3 .  Result s o f  th e w o r d m e a n i n g tes t  tnals . 
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Figur e 4 .  Result s o f  th e nove l  combination s tes t  trials . 

Subjects were also tested on relations between nouns and 
eithe r  head s o r  leg s an d betwee n verb s an d orientations . 
W h en head s differentiate d nouns ,  subject s average d 3.0 3 (S D 
= 1.07 )  o n relation s betwee n noun s an d heads ,  an d 3.2 3 (S D 
-  1.01 )  o n relation s betwee n verb s an d orientations .  W h e n 
leg s differentiate d nouns ,  subject s average d 3.0 0 (S D =  1.08 ) 
on relation s betwee n noun s an d legs ,  an d 3.0 3 (S D =  1.13 ) 
on relation s betwee n verb s an d orientations . 

I n th e nove l  combination s trials ,  le g motio n varie d o n 8 
trials ,  whil e pat h varie d o n th e othe r  8 .  Thes e trial s wer e 
score d fo r  th e numbe r  o f  choice s consisten t  wit h th e verb . 
Thus ,  i f  a  subjec t  showe d n o preferenc e fo r  associatin g a n 
attribut e wit h on e par t  o f  speec h ove r  th e other ,  a  scor e o f  4 
woul d b e obtained .  Choice s perfectl y consisten t  wit h th e 
ver b woul d produc e a  scor e o f  8 ,  whil e choice s perfectl y 
consisten t  wit h th e nou n woul d resul t  i n a  scor e o f  0 . 
Overall ,  subject s mor e strongl y associate d pat h wit h verb s 
tha n wit h nouns ,  wit h a n averag e scor e o f  6.5 7 (S D =  1.75) . 
I n contrast ,  subject s showe d n o preferenc e fo r  associatin g le g 
motio n wit h on e par t  o f  speec h ove r  th e other ,  wit h a n 
averag e o f  4.3 7 (S D =  2.49) .  Thi s patter n o f  result s 
produce d a  mai n effec t  o f  attribute ,  F(l,58 )  -  33.16 ,  p  < 
.001 ,  M S E =  4.38 .  Th e bod y par t  associate d wit h noun s 
had relativel y littl e impac t  o n pat h scores ,  wit h a n averag e 
of  6.7 0 (S D =  1.73 )  whe n noun s wer e differentiate d b y head s 
and 6.4 3 (S D =  1.79 )  whe n noun s wer e differentiate d b y 
legs .  Bod y par t  ha d importan t  consequence s fo r  le g motio n 
scores ,  howeve r  (se e Figur e 4) .  Subject s average d 5.3 3 (S D 
= 2.31 )  whe n head s differentiate d th e fou r  nouns ,  compare d 
t o a n averag e o f  onl y 3.4 0 (S D =  2.31 )  whe n leg s playe d 
thi s role .  Thi s patter n o f  result s produce d significan t  mai n 
effect s o f  bod y part ,  F (  1,58) = 8.94 ,  p  <  .01 ,  M S E =  4.06 , 
and tes t  attribute ,  F(l,58 )  =  33.16 ,  p  <  .001 ,  M S E =  4.38 , 
as wel l  a s a  significan t  interactio n o f  bod y par t  wit h 
attribute ,  F(l,58 )  =  4.76 ,  p  <  .05 ,  M S E =  4.38 . 

Discussion 

The results of this experiment provide evidence for a set d" 
biase s tha t  functio n t o creat e a  divisio n o f  labo r  betwee n 
noun s an d verb s i n th e descriptio n o f  motion .  Th e findin g 

tha t  noun s wer e mor e strongl y associate d wit h le g motio n 
tha n wit h pat h m a y b e indicativ e o f  a  genera l  bia s t o 
associat e noun s wit h intrinsi c motion .  I n contrast ,  th e 
opposit e patter n o f  result s wit h verb s m a y exemplif y a  bia s 
t o associat e verb s wit h extrinsi c motion .  I t  shoul d b e note d 
tha t  progressiv e form s o f  th e verb s use d i n thes e 
experiment s (e.g. ,  "morping" )  ar e i n som e sens e mor e 
"noun-hke "  tha n finit e verb s (e.g. ,  "morp") .  Progressiv e 
form s wer e use d becaus e thes e seeme d mos t  natura l  i n 
describin g action s occurrin g simultaneousl y wit h th e 
accompanyin g speech .  Thi s decisio n m a y hav e reduce d th e 
difference s betwee n noun s an d verbs ,  however ,  an d thu s dier e 
i s reaso n t o believ e tha t  th e contrast s betwee n noun s an d 
veib s discovere d i n thi s experimen t  ar e fairl y  robust . 

I n contras t  t o th e intuitiv e definitio n tha t  verb s labe l 
motio n whil e noun s labe l  onl y objects ,  le g motio n wa s 
foim d i n bot h th e wor d meanin g an d nove l  combination s 
trial s  t o b e roughl y equall y associate d wit h noun s an d verbs , 
at  leas t  whe n th e appearanc e o f  th e leg s wa s als o relate d t o 
nou n meaning .  Moreover ,  i n nove l  combination s trial s 
wher e subject s chos e th e le g motio n consisten t  wit h th e 
noun ,  pat h wa s alway s consisten t  wit h th e verb ,  an d thu s 
the y chos e a  nove l  combinatio n o f  le g motio n an d pat h ove r 
a familia r  combinatio n seen  durin g learning .  Withou t  th e 
influenc e o f  path ,  subject s m a y hav e bee n eve n mor e willin g 
t o choos e th e le g motio n consisten t  wit h nou n ove r  tha t 
consisten t  wit h th e verb .  Thi s issu e i s als o bein g explore d 
i n othe r  work .  I n addition ,  th e finding  tha t  subject s chos e 
le g motion s consisten t  wit h th e nou n mor e ofte n whe n leg s 
differentiate d th e fou r  noun s provide s evidenc e tha t 
association s betwee n noun s an d motion s m a y b e mediate d 
by th e part s carryin g ou t  thos e motions .  Thi s i s reasonabl e 
give n tha t  real-worl d noun s ar e associate d wit h maimer s o f 
motio n onl y becaus e th e object s labele d b y thos e noun s 
hav e evolve d particula r  configuration s o f  bod y part s tha t  ar e 
conduciv e t o motion . 

The findin g tha t  intrinsi c motio n i s associate d wit h bot h 
noun s an d verb s i s  consisten t  wit h Langacker' s (1990 ) 
notio n o f  a  nomina l  predication .  Accordin g t o Langacker , 
nomina l  predication s (e.g. ,  nouns )  diffe r  fro m relationa l 
predication s (e.g. ,  verbs )  no t  i n thei r  content ,  bu t  rathe r  i n 
h o w thi s conten t  i s  construed .  Langacke r  offer s a s a n 
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exampl e th e term s "group "  an d "together, "  th e firs t  a 
nomina l  predicatio n an d th e secon d a  relationa l  predication . 
Thes e predication s reflec t  th e sam e content ,  namel y a  clos e 
configuratio n amon g a  numbe r  o f  entities .  I n th e presen t 
experiment ,  bod y part s ma y hav e playe d a  simila r  rol e t o th e 
entitie s i n thi s example ,  wit h noun s an d verb s mappe d ont o 
th e configuratio n o f  bod y part s o f  a  creature .  Langacker' s 
theor y ca n als o explai n wh y noun s wer e no t  associate d wit h 
extrinsi c motion ,  a s nomina l  predication s ar e though t  o f  a s 
bounde d entities .  Thes e boundarie s fal l  mos t  naturall y 
aroun d th e exten t  o f  th e objec t  itself ,  rulin g ou t  an y 
influenc e o f  a n external ,  referenc e object .  Th e findin g tha t 
noun s an d verb s wer e equall y associate d wit h intrinsi c 
motion ,  however ,  seem s t o conflic t  wit h Langacker' s theory . 
I n thi s theory ,  relationa l  predication s plac e primar y 
emphasi s o n th e interconnection s betwee n entities ,  whil e 
nomina l  prediction s emphasiz e th e entitie s themselves . 
Thi s woul d see m t o predic t  tha t  informatio n abou t  th e 
relatio n betwee n th e leg s an d bod y o f  a  creatur e woul d 
alway s b e mor e strongl y associate d wit h verb s tha n wit h 
nouns .  Thi s patter n o f  result s wa s foun d onl y whe n th e 
appearanc e o f  th e leg s wa s random . 

I n summary ,  thi s wor k provide s a  ne w experimenta l 
metho d fo r  studyin g difference s betwee n noun s an d verbs . 
Thi s metho d coul d b e ver y usefu l  i n understandin g ho w 
thes e tw o differoi t  type s o f  concep t  ar e represente d an d ho w 
thes e representation s interac t  i n th e productio n an d 
interpretatio n o f  sentences .  Thi s stud y provide s evidenc e 
tha t  motio n i s  no t  exclusivel y represente d i n ver b meanings , 
but  rathe r  tha t  noun s an d verb s mus t  wor k togethe r  t o thi s 
end 
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