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Verba l  a n d e m b o d i e d pr imin g i n s c h e m a m a p p i n g task s 

Trac y Packia m Alloway' ,  Michae l  Ramscar "  an d Marti n Corley'' ' 
({tracyp,michuel,niartinco}@dai.ed.ac.uk ) 

'Departmen t  o f  Psycholog y 

Înstitut e fo r  Communicatin g an d Collaborativ e Systems ,  Divisio n o f  Informatic s 

'Huma n Communicatio n Researc h Centr e 

Universit y o f  Edinburgh ,  8 0 Sout h Bridge ,  Edinburg h E H l  I H N ,  Scotlan d 

Abstrac t 

The question of whether language influences thought or 
not  ha s bee n muc h discusse d an d dispute d i n th e 
cognitiv e scienc e literature .  A  recen t  proposa l  b y Lakof f 
and Johnso n (1999 )  add s a n interestin g slan t  t o thi s 
debat e b y arguin g tha t  althoug h languag e ca n influenc e 
though t  vi a conceptua l  metaphors ,  th e overal l  shap e o f 
th e huma n conceptua l  syste m i s  determine d b y it s 
embodied ,  perceptua l  nature .  I n thi s way ,  languag e i s 
ultimatel y th e slav e o f  thought . 

We presen t  a n experimen t  aime d a t  explorin g thi s 
questio n empirically .  Exploitin g evidenc e tha t  has 
shown tha t  schem a consisten t  primin g ca n bia s th e 
outcom e o f  reasonin g tasks ,  w e performe d a  stud y i n a 
wel l  mappe d conceptua l  domai n i n orde r  t o examin e 
whethe r  embodie d experienc e o r  languag e i s th e greate r 
determinan t  o f  conceptua l  inferences .  I n thi s study ,  w e 
foun d tha t  language ,  rathe r  tha n thought ,  i s  mayb e wha t 
counts . 

Introduction 

Concept s ar e a n essentia l  par t  o f  cognition .  Th e abilit y t o 
grou p thing s togethe r  whethe r  a s edible ,  dangerous ,  o r 
eve n friendl y confer s m a n y benefits ,  bot h i n term s o f 
cognitiv e econom y and ,  perhap s ultimately ,  evolutionar y 
advantage .  Th e relationshi p betwee n concepts ,  th e 
cognitiv e capabilitie s tha t  facilitat e grouping ,  an d words , 
th e label s tha t  ar e th e primar y manifestatio n o f 
categorisatio n i s close ,  somewha t  controversial ,  an d goe s 
t o th e hear t  o f  cognitiv e science .  Th e questio n o f  whethe r 
though t  influence s languag e o r  languag e influence s 
though t  i s a n ol d one ,  wit h powerfu l  adherent s o n eithe r 
sid e o f  th e argument .  I n thi s paper ,  w e explor e a  recen t 
proposa l  b y Lakof f  an d Johnso n (1999 )  whic h add s a n 
interestin g slan t  t o thi s debat e b y arguin g tha t  althoug h 
languag e ca n influenc e though t  vi a conceptua l  metaphors , 
th e overal l  shap e o f  th e huma n conceptua l  syste m i s 
determine d b y it s embodied ,  perceptua l  nature .  I n thi s way , 
languag e i s ultimatel y th e slav e o f  thought .  W e presen t  a n 
experimen t  aime d a t  explorin g thi s questio n empirically . 
Exploitin g evidenc e tha t  ha s show n tha t  schem a consisten t 
primin g ca n bia s th e outcom e o f  reasonin g tasks ,  w e 
describ e a  stud y i n a  wel l  mappe d conceptua l  domai n i n 
orde r  t o examin e whethe r  embodie d experienc e o r  languag e 
i s th e greate r  determinan t  o f  conceptua l  inferences . 

Spac e A n d Tim e -  A  "Conceptua l 
Doma in " 

Ther e i s a  grea t  dea l  o f  overla p i n th e lexica l  term s w e us e 
i n talkin g abou t  spac e an d time .  A  numbe r  o f  researcher s 
hav e note d systemati c correspondence s betwee n th e word s 
we us e i n talkin g abou t  spac e an d tim e (McTaggart ,  1908 ; 
Clark ,  1973 ;  Traugott ,  1978 ;  Lakof f  an d Johnson ,  1980 ; 
Boroditsky ,  1998) .  W e ofte n us e phrase s lik e "Christma s 
i s coming "  o r  "Ou r  vacatio n i s  ahea d o f  us, "  o r  "Th e 
hone y moon/o//ower f  th e wedding "  withou t  bein g awar e o f 
th e spatia l  metaphor s tha t  appea r  t o underpi n ou r  tempora l 
speech .  W e emplo y thi s typ e o f  metapho r  wit h suc h 
frequency  tha t  the y hav e acquire d a  ubiquit y tha t  tend s t o 
hid e thei r  origins . 

As Centne r  an d Ima i  (1992 )  not e tim e i s usuall y see n a s 
unidirectiona l  an d unidimensiona l  becaus e i t  move s i n on e 
directio n an d i n a  linea r  form .  Fo r  thi s reaso n th e term s 
tha t  ar e borrowe d from  th e domai n o f  spac e an d use d t o 
expres s tim e ar e als o unidimensional ,  suc h a s 
forward/backward ,  an d front/bac k rathe r  tha n 
multidimensiona l  term s lik e shallow/deep ,  narrow/wide . 

Th e motio n o f  tim e represent s on e framework  fo r  h o w 
spatio-tempora l  metaphor s ar e comprehende d an d i s 
determine d b y th e futur e movin g t o th e past .  Thi s i s 
explaine d b y a  simpl e example .  I n th e mont h o f 
February ,  Christma s i s n o w i n th e future ;  i n a  fe w month s 
i t  wil l  soo n b e move d t o th e presen t  an d the n t o th e past . 
The individua l  i s  a  stationar y observe r  a s tim e "flows " 
pas t  him ,  a s i n th e exampl e Th e part y i s afte r  th e seminar . 
Thi s syste m i s k n o w n a s th e Tim e Mov in g metapho r  (i n 
thi s metaphor ,  tempora l  event s ar e see n a s movin g pas t  a n 
observe r  lik e "objects" ,  henc e it s spatia l  equivalen t  i s th e 
Objec t  Movin g metaphor) . 

The secon d syste m i s th e Ego-Movin g metapho r  wher e 
th e eg o o r  th e individua l  move s fro m th e pas t  t o th e futur e 
suc h a s th e sentenc e Hi s vacatio n a t  th e beac h lie s befor e 
hi m (i n thi s metaphor ,  th e observe r  i s see n a s movin g 
forwar d throug h time ,  passin g tempora l  event s whic h ar e 
see n a s stationar y points ,  henc e i t  i s  th e tempora l 
equivalen t  o f  th e spatia l  E g o Mov in g system ,  wher e th e 
observe r  move s forwar d throug h space) . 

Thes e spatia l  metaphor s fo r  understandin g tim e appea r 
t o represen t  a n instanc e o f  th e kin d o f  conceptua l  schem e 
propose d b y Lakof f  an d Johnso n (1980 )  i n thei r 
Conceptua l  Metapho r  hypothesis .  Accordin g t o thi s 
hypothesis ,  metaphor s ar e no t  jus t  a  manne r  o f  speakin g 
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but  a  deepe r  reflectio n o f  huma n though t  processes . 
Metaphori c speakin g i s reflective ,  sa y Lakof f  an d Johnson , 
of  deepe r  conceptua l  mapping s tha t  occu r  i n ou r  thinkin g 
and i s  depicte d a s a n over-archin g an d genera l  metapho r 
terme d a s th e Conceptua l  Metapho r  (se e als o Gibbs , 
1992) .  Conside r  th e followin g statements : 

Your claims are indefensible. 

He attacked every weak point in my argument. 

He shot down all of my arguments. 

According to the Conceptual Metaphor (metaphoric 
representation )  hypothesi s whe n w e us e statement s suc h a s 
thes e w e ar e makin g us e o f  a  large r  conglomerat e 
metaphor ,  i n thi s instance ,  A R G U M E NT I S W A R . ' 

Th e thrus t  o f  th e Conceptua l  Metapho r  argumen t  i s a s 
follows :  argument s ar e simila r  t o war s i n tha t  ther e ar e 
winner s an d losers ,  position s ar e attacke d an d defended ,  an d 
one ca n gai n o r  los e ground .  Th e theor y o f  Conceptua l 
Metapho r  suggest s tha t  w e proces s metaphor s b y mappin g 
from  a  bas e domai n t o a  targe t  domain .  I n thi s particula r 
example ,  th e bas e domai n i s A R G U M E NT I S W A R an d 
th e targe t  domai n i s a  subordinat e metapho r  suc h a s You r 
claim s ar e indefensible . 

Lakof f  an d Johnso n exten d th e ide a o f  Conceptua l 
Metapho r  t o spatio-tempora l  metaphor s b y invokin g th e 
locativ e term s o f  F R O N T / B A C K t o represen t  h o w w e 
vie w tim e an d space .  F R O N T i s  assigne d o n th e 
assumptio n o f  motio n (Fillmore ,  1978) .  Accordin g t o 
thi s theory ,  i n th e ego-movin g system ,  F R O N T i s use d t o 
designat e a  futur e even t  becaus e th e eg o i s movin g forwar d 
and encounter s th e futur e even t  i n front  o f  him .  I n th e 
time-movin g syste m th e F R O N T ter m denote s a  pas t 
even t  wher e th e eg o o r  th e individua l  i s  stationar y bu t  th e 
event s ar e moving ,  (fo r  a  critiqu e o f  thi s vie w se e 
McGlone ,  1996 ;  Murphy ,  1996) . 

Embodiment Theory 

Th e notio n o f  Conceptua l  Metapho r  i s  par t  o f  a  deqjC T 
theor y concernin g th e wa y w e proces s an d categoris e 
object s aroun d u s (Lakof f  an d Johnson ,  1999) .  Lakof f  an d 
Johnso n introduc e th e ide a o f  embodiment ,  whic h 
incorporate s ou r  experience s a s a n integra l  par t  i n th e 
formatio n o f  concept s (se e als o Barsalou ,  i n press) .  The y 
clai m tha t  categorisatio n i s no t  a  produc t  o f  consciou s 
reasonin g o r  th e intellec t  bu t  result s instea d a s a  produc t  o f 
our  embodie d experiences .  I t  i s  ou r  interactio n wit h th e 
circumstance s i n whic h w e ar e immerse d that ,  accordin g t o 
thi s view ,  help s u s t o formulat e th e structure s tha t  enabl e 
us t o functio n in ,  an d comprehen d th e everyda y situation s 
i n whic h w e find  ourselves . 

Th e embodimen t  theor y ca n b e s u m m e d u p i n th e 
followin g statement :  "A n embodie d concep t  i s  a  neura l 
structur e tha t  i s  actuall y par t  of ,  o r  make s us e of ,  th e 
sensorimoto r  syste m o f  ou r  brains .  M u c h o f  conceptua l 

'  Followin g Î akof f  an d Johnson' s conventio n (1980) ,  al l  Conceptua l 
Metaphor s ar e type d i n th e uppercas e t o distinguis h the m fro m th e 
subordinat e metaphor s 

inferenc e is ,  therefore ,  sensorimoto r  inference "  (Lakof f  an d 
Johnson ,  1999 ,  p .  20) . 

Althoug h th e embodimen t  theor y make s m u c h referenc e 
t o neura l  structure ,  Lakof f  &  Johnso n cit e n o 
neurophysica l  evidenc e t o confir m thei r  theor y (bu t  c.f . 
PulvermiJller ,  i n press) .  Instea d the y mak e exclusiv e 
referenc e t o languag e t o suppor t  th e embodimen t  theory . 
For  example ,  ou r  us e o f  word s Wke,  front ,  back ,  forwar d ar e 
al l  contingen t  o n ou r  bodie s an d it s interactio n wit h thing s 
aroun d us .  Becaus e o f  ou r  dependenc e o n ou r  bodil y 
projection s t o conceptualis e objects ,  thi s theor y i s labelle d 
as a  "phenomenologica l  embodiment "  (Lakof f  an d 
Johnson ,  1999 ,  p.36) . 

Lakof f  an d Johnso n g o furthe r  t o clai m tha t  thi s notio n 
of  embodimen t  blur s th e distinctio n betwee n perceptio n 
and conception .  I t  ha s previousl y bee n assume d tha t  th e 
formulatio n o f  concept s i s base d purel y o n reaso n an d that , 
whil e perceptio n m a y influenc e reaso n an d caus e motion , 
neithe r  perceptio n o r  movemen t  i s  considere d par t  o f 
reason .  O n th e othe r  hand ,  perceptio n ha s bee n associate d 
wit h movemen t  an d separat e fro m conceptio n o r  menta l 
processes .  However ,  accordin g t o th e embodimen t  theory , 
perceptio n an d movemen t  ar e fundamenta l  t o conceptio n a s 
well ,  becaus e o f  th e importan t  rol e embodimen t  play s i n 
categorisation . 

Our  spatial-relatio n word s {ahead ,  under ,  forward )  depen d 
on ou r  embodie d perceptio n an d movement ,  whic h allo w 
us t o conceptualis e action s o r  events .  Thu s th e theor y o f 
Embodimen t  i s  intimatel y connecte d t o th e theor y o f 
Conceptua l  Metapho r  becaus e i t  i s  ou r  experience s tha t 
driv e ou r  formulafio n o f  Comple x Metaphor s suc h a s 
L O VE I S A  J O U R N EY o r  A R G U M E NT I S W A R.  Fro m 
our  dail y experiences ,  w e for m a n understandin g o f  event s 
and cluste r  the m i n a  categor y tha t  serve s t o allo w u s t o 
functio n mor e effectivel y i n dail y life . 

The Schema-Mapping Hypothesis 

Centne r  an d Borona t  (1991 )  hav e observe d tha t  sinc e 
metaphor s ar e processe d fro m a  common bas e schem a t o a 
common targe t  schema ,  suc h processin g shoul d b e fluent 
becaus e o f  importan t  similaritie s i n th e underiyin g 
metaphori c schemas .  O n th e othe r  hand ,  i f  metaphor s from 
differen t  schema s ar e presented ,  th e processin g tim e shoul d 
increas e becaus e th e individua l  ha s t o shif t  betwee n 
differen t  perspectives . 

Centne r  an d Borona t  teste d thi s ide a b y presentin g 
participant s wit h consisten t  an d inconsisten t  metaphors . 
The y discovere d tha t  ther e wa s a  significan t  decreas e i n 
readin g tim e whe n a n inconsisten t  metapho r  wa s presente d 
afte r  a  serie s o f  consisten t  metaphors .  Centne r  an d 
Borona t  suggeste d tha t  thi s tim e decreas e wa s a  resul t  o f 
remappin g becaus e th e metaphor s wer e processe d a s 
schema consisten t  mappings .  Thu s th e schem a 
consistenc y paradig m suggest s tha t  whe n a n individua l  i s 
presente d wit h a  metapho r  fro m a  differen t  schema ,  the y 
hav e t o m a k e a  shif t  fro m on e schem a t o th e othe r  an d thi s 
shif t  cause s a  laps e o r  disturbanc e i n processing . 

Th e ide a tha t  schem a consistenc y coul d increas e 
mappin g efficienc y ha s bee n extende d t o encompas s 
spatio-tempora l  metaphors .  Centne r  an d Ima i  (1992 ) 
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propos e tha t  thes e particula r  type s o f  metaphor s ar e 
processe d vi a tw o distinc t  internall y consisten t  systems . 
Gentne r  an d Ima i  carrie d ou t  severa l  experiment s t o tes t 
thi s hypothesis .  Participant s wer e presente d wit h eithe r 
ego-movin g o r  time-movin g metapho r  material s tha t  use d 
word s lik e before ,  ahead ,  o r  behin d t o serv e a s locativ e 
prepositions .  Subsequently ,  participant s wer e aske d t o 
respon d t o question s tha t  wer e eithe r  consisten t  o r 
inconsisten t  wit h th e typ e o f  metapho r  embodie d i n thes e 
primin g materials . 

Gentne r  an d Ima i  foun d tha t  participant s responde d 
faste r  t o question s tha t  wer e consisten t  wit h th e primin g 
tha n t o question s tha t  wer e inconsisten t  wit h thei r  primes . 
Gentne r  an d Ima i  argu e tha t  thi s support s th e theor y tha t 
metaphor s ar e mappe d i n distinc t  schemas :  th e shif t  fro m 
one schem a t o anothe r  cause s a  disruptio n i n th e 
processing ,  reflecte d i n increase d processin g time .  The y 
argu e tha t  thei r  stud y indicate s tha t  th e relation s betwee n 
spac e an d tim e ar e reflectiv e o f  a  psychologicall y rea l 
conceptua l  syste m a s oppose d t o a n etymologica l  relic. ^ 

A stud y b y M c G l o n e an d Hardin g (1998 )  involve d 
participant s answerin g question s abou t  day s o f  th e wee k -
relativ e t o Wednesda y whic h wer e pose d i n eithe r  th e 
ego-movin g o r  th e time-movin g metaphor .  Ego-movin g 
metapho r  trial s comprise d statement s suc h a s " W e passe d 
th e deadhn e tw o day s ago" ,  whils t  time-movin g metapho r 
trial s involve d statement s suc h a s "Th e deadlin e wa s 
passe d tw o day s ago" ;  i n eac h case ,  participant s rea d th e 
statement s an d wer e the n aske d t o indicat e th e da y o f  th e 
week tha t  a  give n even t  ha d occurre d o r  wa s goin g t o 
occur .  A t  th e en d o f  eac h bloc k o f  suc h primin g 
statements ,  participant s rea d a n ambiguou s statement , 
suc h a s "Th e receptio n schedule d fo r  nex t  Wednesda y ha s 
bee n move d forwar d tw o days" '  an d the n wer e aske d t o 
indicat e th e da y o f  th e wee k o n whic h thi s even t  wa s n o w 
goin g t o occur .  Participant s w h o ha d answere d block s o f 
primin g question s abou t  statement s phrase d i n a  wa y 
consisten t  wit h th e ego-movin g metapho r  tende d t o 
disambiguat e "move d forward "  i n a  manne r  consisten t  wit h 
th e ego-movin g syste m (the y assigne d 'forward '  -  th e fron t 
-  t o th e future ,  an d henc e though t  th e meetin g ha d bee n re-
schedule d fo r  Friday) ,  wherea s participant s w h o ha d 
answere d block s o f  question s abou t  statement s phrase d a 
way consisten t  wit h th e time-movin g metapho r  tende d t o 
disambiguat e "move d forward "  i n a  manne r  consisten t  wit h 
th e time-movin g syste m (the y assigne d 'forward '  -  th e 
fron t  -  t o th e past ,  an d henc e though t  th e meetin g ha d bee n 
re-schedule d fo r  Monday) . 

Thes e experiment s offe r  som e suppor t  t o th e 
embodimen t  theory ,  wit h it s concomitan t  clai m tha t 
embodimen t  i n th e worl d affect s conceptualisation .  The y 
appea r  t o sho w tha t  participant s '  perceptio n o f  spac e ha s a 
direc t  effec t  o n thei r  conceptualisatio n o f  time . 

Lakof f  an d Johnso n (1999 )  cit e experiment s carrie d ou t 
by Boroditsk y (1998 )  i n suppor t  o f  th e embodimen t 
theory .  Boroditsk y (1998 )  suggest s tha t  ther e i s a n explici t 

^  Althoug h McGlon e an d Hardin g (1998 )  criticis e som e aspect s o f 
Gentne r  an d Imai' s methodology ,  thei r  correcte d replicatio n o f  th e 
origina l  stud y confirm s it s fmdings . 

'  Al l  trial s wer e conducte d o n a  Wednesday . 

analog y betwee n tw o schema s fo r  organisin g spac e an d 
time .  O n thi s analogy ,  ego-movin g schema s ar e define d -
fo r  bot h spac e an d tim e i n respec t  t o a n observer' s 
directio n o f  motion .  Th e 'front '  i s  assigne d a s th e furthes t 
forwar d poin t  i n th e observer' s directio n o f  motion :  thu s 
i n time ,  'front '  i s  assigne d t o th e future ,  an d i n space ,  i f 
object s ar e conceive d o f  i n linea r  fashio n alon g a  path , 
the n 'front '  i s  assigne d t o th e object s tha t  ar e furthes t 
forwar d -  relativ e t o th e observer' s directio n o f  motio n 
alon g th e path .  Fo r  time -  an d object-movin g schemas , 
fron t  i s  se t  t o th e furthes t  forwar d poin t  i n th e directio n o f 
th e m o v e m e n t  o f  tim e o r  objects .  Sinc e tim e i s usuall y 
conceive d o f  a s movin g fro m futur e t o past ,  'front '  i s 
assigne d t o past ,  o r  earlie r  events .  B y analogy ,  i n space ,  i f 
tw o object s ar e mov in g (whethe r  the y hav e intrinsi c 
'fronts '  o r  not),' *  the n front  i s assigne d t o th e leadin g par t 
of  th e leadin g object . 

Boroditsk y presente d participant s wit h th e phras e Nex t 
Wednesday' s meetin g ha s bee n m o v e d forwar d tw o day s 
togethe r  followin g eithe r  ego-movin g metapho r  o r  time -
movin g metapho r  prime s an d aske d the m wha t  da y th e 
meetin g woul d b e on .  He r  fmding s sugges t  tha t 
participant s wer e no t  influence d b y prime d tempora l 
schema s i n respondin g t o a  proble m abou t  space ;  bu t 
spatia l  schema s ha d a n effec t  i n thei r  response s t o 
tempora l  questions . 

Of  centra l  concer n t o u s i n thi s pape r  i s th e assertio n b y 
Lakof f  an d Johnso n tha t  Boroditsky' s finding s (an d thos e 
of  Gentne r  an d Imai ,  1992 ,  an d McGlon e an d Harding , 
1998 )  shoul d b e accounte d fo r  b y a n embodie d theor y o f 
conceptua l  understanding .  I n arguin g fo r  embodimen t  a s 
th e basi s fo r  ou r  concepts ,  Lakof f  an d Johnso n (1980 ; 
1999 )  argu e tha t  languag e throug h metaphoric 
representation ,  o r  Conceptua l  Metaphor s influence s 
thought ;  an d equally ,  the y impl y tha t  ultimatel y i t  i s 
though t  manifes t  i n embodie d perceptio n tha t 
influence s language . 

The Saphir-Whorf hypothesis 

A differen t  perspectiv e o n th e language-though t  debat e 
th e theor y tha t  languag e i s primar y -  i s  pu t  forwar d i n th e 
Saphir-Whor f  hypothesis .  Thi s ca n tak e numerou s forms : 
th e stron g versio n o f  th e Saphir-Whor f  hypothesi s claim s 
tha t  languag e determine s thought ,  whils t  weake r  version s 
suggest s tha t  languag e affect s perceptio n (an d henc e 
thought) .  Othe r  theorist s hav e take n eve n stronge r 
positions :  Wittgenstei n (1953 )  explicitl y  question s an d 
reject s th e ide a tha t  "thought "  a s w e understan d i t  a s 
linguisti c animal s -  ca n exis t  independentl y o f  languag e a t 
all . 

A significan t  portio n o f  th e evidenc e fo r  th e Saphir -
Whor f  hypothesi s i s anthropological .  Fo r  example ,  i t  ha s 
bee n claime d tha t  language s indigenou s t o severa l  differen t 
Nativ e America n India n group s (suc h a s Hopi ,  Nootka , 
Apache ,  an d Aztec )  eac h hav e a  uniqu e vocabular y tha t 
allow s the m t o expres s event s o r  spatia l  movemen t 
differentl y t o wha t  i s possibl e i n English .  Accordin g t o 

"  Thus ,  whe n a  ca r  reverses ,  fo r  instance ,  th e bac k o f  th e ca r  i s  i n 
front . 
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th e Saphir-Whor f  hypothesi s thi s differenc e i n vocabular y 
suggest s tha t  thes e culture s perceiv e event s an d spac e 
differently . 

Proponent s o f  th e Saphir-Whor f  hypothesi s woul d als o 
clai m tha t  grammatica l  difference s documen t  a  patter n o f 
h o w attentio n i s  attribute d t o particula r  objects .  Fo r 
example ,  i n Navah o th e ending s o f  verb s correspon d wit h 
th e shap e an d rigidit y o f  th e objec t  i n mention .  Thi s 
grammatica l  distinctio n m a y wel l  b e a  consequenc e o f  th e 
attentio n tha t  Navaho s giv e t o th e propertie s o f  objects ;  i t 
i s  claime d tha t  th e prominenc e o f  thes e form s o f  ver b an d 
ver b ending s ar e i s indicativ e o f  deepe r  way s o f  thinkin g 
among th e Navah o Indians .  Fillmor e (1971 )  suggest s tha t 
our  understandin g o f  spac e i s indicate d i n a  simila r  wa y b y 
language .  H e cite s severa l  differen t  cultura l  an d languag e 
group s t o suppor t  th e theor y tha t  languag e reveal s ou r 
categorisatio n o f  tim e (o r  system s o f  spatial-relation s 
concept s a s Lakof f  an d Johnso n refe r  t o it) .  I n Englis h th e 
differen t  use s o f  th e preposition s o n an d i n ar e indicativ e 
of  differen t  spatia l  features .  Fillmor e claim s tha t  th e us e 
of  o n i s  reserve d fo r  surfac e word s lik e o n th e lawn ,  an d 
when use d a s a  phras e lik e o n th e earth ,  i t  denote s th e 
surfac e o f  a  three-dimensiona l  object .  Th e wor d i n applie s 
t o three-dimensiona l  space s (e.g. ,  i n th e yard) ;  s o i n th e 
eart h refer s t o th e three-dimensiona l  are a o f  th e eart h a s 
oppose d t o jus t  th e surfac e area .  I n othe r  language s suc h 
as Sama l  (spoke n i n th e Philippines) ,  ther e ar e singl e 
term s tha t  refe r  t o concept s suc h a s nea r  me ,  nea r  yo u o r 
away fro m al l  o f  th e above .  Th e prevalenc e o f  thes e 
expression s reveal s h o w speaker s o f  language s i n thi s 
particula r  grou p locat e peopl e spatially ,  an d thus , 
accordin g t o Fillmore ,  h o w the y perceiv e th e spatia l 
world . 

Thought and Language 

On th e on e hand ,  th e Saphir-Whor f  hypothesi s suggest s 
tha t  b y studyin g th e languag e o f  a  culture ,  w e ca n begi n t o 
understan d tha t  culture' s cognitiv e processes .  O n th e other , 
th e embodimen t  theor y present s a  ver y differen t  notion . 
Lakof f  an d Johnso n (1999 )  sugges t  tha t  i n th e final 
analysis ,  though t  influence s languag e languag e i s 
ultimatel y th e slav e o f  ou r  (universal )  embodie d thought . 

Clearl y th e result s o f  th e experiment s describe d above , 
whic h ar e base d upo n th e schem a consistenc y paradigm , 
(Centne r  an d Imai ,  1992 ;  McGlon e an d Harding ,  1998 ; 
Boroditsky ,  1998 )  ar e consisten t  wit h eithe r  view .  I t  coul d 
be th e cas e -  a s th e embodimen t  theor y woul d predic t  -  tha t 
our  understandin g o f  spac e an d tim e i s causall y determine d 
by th e embodie d shap e o f  ou r  perceptions .  O n th e othe r 
hand ,  i t  m a y b e tha t  languag e i s th e final  arbite r  o f  ou r 
concepts ,  an d whateve r  word s an d metaphor s w e choos e t o 
emplo y i n talkin g abou t  spac e an d tim e i s b y fa r  th e 
greate r  determinan t  o f  th e wa y w e conceptualis e them .  I n 
eithe r  case ,  schem a consistenc y woul d b e promote d b y th e 
experimenta l  condition s tha t  obtaine d i n th e studie s 
reviewe d above . 

Unfortunately ,  a s thei r  mutua l  compatibilit y  wit h th e 
evidenc e shows ,  a  majo r  proble m wit h speculation s abou t 
th e ontogen y o f  tempora l  an d spatia l  concept s i s  finding 
any wa y o f  empiricall y distinguishin g betwee n them .  Th e 

followin g experimen t  wa s designe d a s a n attemp t  t o 
disentangl e thes e competin g accounts .  W e aime d t o 
determin e wha t  i s  mor e importan t  i n ensurin g schem a 
consisten t  reasonin g -  embodie d thought ,  o r  explici t 
language . 

Experiment 1 

Participant s i n Boroditsky' s (1998 )  experimen t  wer e give n 
visua l  prime s tha t  als o include d a n explici t  linguisti c 
element .  Participant s wer e presente d wit h a  diagra m o f  a n 
observe r  movin g toward s som e objects ,  an d ha d t o answe r 
th e questio n 

[OBJECT]  I S A H E A D O F M E T R U E / F A L S E 
Thu s i t  i s  har d t o distinguis h whethe r  i t  wa s participants ' 
embodie d perceptio n o f  th e movemen t  i n th e stimuli ,  o r 
thei r  reactio n t o th e explici t  linguisti c element s tha t 
playe d th e predominan t  rol e i n determinin g thei r  schem a 
consisten t  inferences . 

By full y involvin g participant s i n a  non-linguisti c tas k 
tha t  wa s heavil y biase d toward s a  particula r  spac e 
metapho r  schema ,  w e aime d t o explor e th e respectiv e 
influence s o f  simpl e immersio n i n suc h a  task ,  an d 
immersio n wit h explici t  linguisti c priming ,  o n schem a 
consistency . 

Participants 

Sixty-eigh t  undergraduat e student s o f  th e Universit y o f 
Edinburgh ,  al l  nativ e Englis h speakers ,  serve d a s 
volunteers .  The y wer e no t  awar e o f  th e natur e o f  th e 
experiment . 

Materials 

I n orde r  t o immers e participant s i n a  tas k tha t  embodie d a 
particula r  spatia l  schem a w e utilise d a  vide o gam e wher e 
th e individua l  wa s stationar y an d ha d t o defen d himsel f 
agains t  approachin g attacks .  Thu s th e gam e embodie d th e 
object-movin g metaphor .  Th e gam e wa s mouse-controlle d 
and wa s uncomplicated .  Th e participant s controlle d a 
stationar y anti-aircraf t  gu n a t  th e botto m o f  th e compute r 
scree n an d ha d t o shoo t  parachuter s tha t  cam e fi-om  th e 
sky .  A t  th e en d o f  eac h level ,  participant s wer e abl e t o 
replenis h thei r  ammunitio n Th e level s di d no t  diffe r  i n 
thei r  objective . 

Movement  i n thi s gam e wa s limited ,  i n tha t  th e 
parachutist s tha t  cam e toward s th e stationar y subjec t  wer e 
th e onl y movin g objects .  Thu s consisten t  wit h th e 
moving-objec t  schema ,  participant s wer e stationary ,  wit h 
FRO>rr  bein g assigne d t o th e furthes t  poin t  forwar d i n th e 
directio n o f  th e movemen t  o f  object s (s o tha t  th e 
parachutis t  tha t  ha d travelle d furthes t  toward s th e gu n wa s 
"i n front") . 

Next  t o th e compute r  wa s a  bo x wit h a  three-wa y switc h 
wit h attache d ligh t  bulbs .  N o attentio n wa s directe d t o 
thi s bo x unti l  th e middl e o f  th e game . 

Procedure 

Al l  participant s wer e teste d individuall y an d apar t  fro m 
th e contro l  grou p wer e require d t o pla y th e vide o gam e 
fo r  five  minutes .  (Instruction s give n t o th e participant s 
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wer e tha t  the y wer e require d t o progres s t o leve l  4  withou t 
bein g eliminated. )  Ther e wer e thre e group s o f 
participants . 

The first  grou p acte d a s a  contro l  group .  The y wer e 
simpl y presente d wit h th e targe t  tas k th e switc h bo x -
whils t  performin g a n unrelate d task ,  an d the n aske d l o 

"move the switch forwards" 

TTie second group played the game for the requisite five 
minutes .  Onc e the y ha d complete d thei r  session ,  the y wer e 
instructe d to : 

"move the switch forwards" 

to indicate that they had completed playing. Two further 
question s wer e designe d t o chec k th e effectivenes s o f  th e 
prime .  A t  th e en d o f  th e compute r  game ,  participant s 
wer e aske d a n open-ende d question ,  whic h require d the m t o 
describ e whic h parachuter s (a s describe d b y scree n location ) 
the y perceive d t o b e th e bigges t  threat . 

As a  final  primin g check ,  the y wer e the n aske d t o 
determin e i f  th e followin g statemen t  wa s tru e o r  false : 

During the game, it was more important to first shoot 
th e parachuter s i n th e front . 

These questions evaluated whether participants had 
represente d th e parachuter s tha t  wer e close r  t o th e groun d 
as bein g i n front .  Thi s woul d b e consisten t  wit h a n 
object-movin g schem a an d i n a  schema-consisten t 
mappin g shoul d determin e thei r  assignmen t  o f  forwar d i n 
movin g th e switc h a s well .  Sinc e participant s wer e 
mappin g F R O N T t o object s movin g toward s themselve s 
(i n thei r  rol e a s th e gu n controller) ,  the y shoul d m o v e th e 
switc h toward s themselve s whe n movin g i t  "forward' . 

The thir d grou p o f  participant s als o playe d th e gam e fo r 
th e requisit e five  minutes ,  bu t  the y receive d a n explici t 
linguisti c assignmen t  o f  F R O N T durin g thei r  session . 

Instea d o f  bein g aske d abou t  th e gam e afte r  the y ha d 
finished  playing ,  a s i n conditio n 2 ,  participant s wer e pose d 
th e primin g chec k question s (identica l  t o thos e fo r 
conditio n 2 )  durin g th e cours e o f  thei r  gam e playin g 
session .  Tha t  is ,  participant s wer e require d t o explicitl y 
verbalis e thei r  primin g whils t  the y wer e immerse d i n th e 
task . 

Once again ,  a t  th e en d o f  leve l  fou r  i n th e game ,  thes e 
participant s wer e instructe d t o M o v e th e switc h forwar d o n 
th e switc h board . 

I n al l  conditions ,  a  ligh t  bul b indicate d whic h directio n 
th e switc h ha d bee n moved . 

Hypotheses 

Sinc e th e switc h movin g tas k wa s inherentl y ego-centri c 
(th e acto r  i n th e tas k bein g th e subject )  w e expecte d i n 
th e contro l  conditio n tha t  participants ,  whe n aske d t o 
perfor m th e tas k o f  movin g a  switc h forwar d wit h n o 
additiona l  priming ,  woul d assig n F R O N T t o th e directio n 
the y wer e facing ,  an d henc e "mov e th e switc h forward ' 
woul d m a p t o F R O N T i n th e ego-movin g system ,  wit h 
forwar d bein g assigne d th e directio n awa y fro m th e 
subject .  Sinc e w e expecte d th e natura l  bia s o f 
interpretatio n i n th e switc h tas k t o b e agains t  th e bia s o f 

th e priming ,  w e expecte d t o b e abl e t o measur e th e relativ e 
strengt h o f  embodie d versu s verba l  primin g b y gaugin g 
th e exten t  t o whic h thi s natura l  bia s coul d b e defeated . 

I n th e tw o gam e playin g conditions ,  w e hypothesise d 
th e following : 

• If embodiment was the most significant determinant of 
thought ,  the n participant s prime d i n th e ego-movin g 
syste m b y th e tas k shoul d ten d t o prefe r  schem a 
consistenc y an d henc e reassig n F R O N T t o object s comin g 
toward s them ,  mappin g "mov e th e switc h forward "  t o 
F R O NT i n th e object-movin g system ,  wit h forwar d bein g 
th e directio n toward s th e subjec t 

• If language was a more significant determinant of 
thought ,  the n participant s prime d i n th e ego-movin g 
syste m b y th e tas k wit h verba l  primin g shoul d ten d t o 
prefe r  schem a consistenc y an d reassig n F R O N T t o object s 
comin g toward s them ,  an d henc e m a p "mov e th e switc h 
forward "  t o F R O N T i n th e object-movin g system ,  wit h 
forwar d bein g th e directio n toward s th e subject .  T o th e 
exten t  whic h verba l  primin g contribute s t o th e adoptio n o f 
a particula r  schema ,  participant s i n thi s conditio n shoul d 
be mor e likel y t o b e primed ,  compare d t o thos e prime d 
onl y b y th e embodie d task. ' 

Results 

Dat a fro m al l  o f  th e participant s tha t  responde d incorrectl y 
t o th e prim e testin g question s i n th e prime d condition s 
was rejected .  Th e overal l  erro r  rat e wa s 9 % an d i t  wa s 
equall y distribute d betwee n th e embodie d prim e an d 
embodied-plus-explicit-verba l  prim e conditions . 

As predicted ,  i n th e contro l  condition ,  1 0 0 % o f 
participant s mappe d F O R W A RD i n "mov e th e switc h 
forward "  t o F R O N T i n th e ego-movin g system ,  an d 
moved th e switc h o n th e switch-boar d awa y fro m 
themselves . 

I n th e embodie d prim e condition ,  onl y 1 6 % o f 
participant s responde d i n a  prim e consisten t  manne r 
(assignin g fron t  accordin g t o th e object-movin g system) , 
wherea s 8 4 % o f  participant s continue d t o respon d i n a  wa y 
consisten t  wit h th e ego-movin g system .  Thi s chang e wa s 
not  significan t  whe n considere d togethe r  wit h th e resul t 
fro m th e contro l  group . 

I n th e linguisti c prim e condition ,  5 0 % o f  participant s 
responde d i n th e embodie d prim e consisten t  manne r 
(assignin g fron t  accordin g t o th e object-movin g system) , 
whils t  5 0 % o f  participant s continue d t o respon d i n a  wa y 
consisten t  wit h th e ego-movin g system .  A  chi-squared' ' 
analysi s showe d thi s t o b e significantl y differen t  fro m th e 
distributio n foun d i n th e contro l  grou p % (1 > N = 4 3 )  = 
12.314 ,  p<.0.001 . 

'  Sinc e L^of f  an d Johnso n allo w fo r  bot h linguisti c an d embodie d 
influence s o n concepts ,  th e experimen t  wa s designe d t o separat e th e 
effect s o f  embodie d primin g agams t  linguisti c priming ,  bu t  no t  vic e 
versa . 

*•  Becaus e o f  th e lo w number s (0 )  i n th e cell s i n th e control ,  thi s 
analysi s use d Yates '  correcte d chi . 
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Discussio n 

Our  result s showe d tha t  languag e -  i n th e for m o f  explici t 
verba l  acknowledgement s o f  prime s i n th e object-movin g 
metaphori c syste m coul d significantl y revers e 
participants '  natura l  bia s t o assig n F O R W A RD i n a n ego -
movin g manner .  However ,  n o suc h reversa l  wa s eviden t 
when th e prime s wer e solel y o f  a n embodie d nature , 
despit e th e fac t  tha t  subsequen t  test s showe d tha t 
participant s ha d bee n affecte d b y tha t  priming . 

If ,  a s Lakof f  an d Johnso n (1999 )  suggest ,  though t 
influence s languag e an d therefor e languag e i s ultimatel y 
th e slav e o f  ou r  (universal )  embodie d though t  the n w e 
woul d hav e expecte d pur e embodie d primin g t o hav e a t 
leas t  a s muc h a n influenc e a s embodie d plu s verba l 
priming .  However ,  th e effect s o f  pur e embodie d primin g 
wer e negligible . 
The Saphir-Whor f  hypothesis ,  o n th e othe r  hand , 
maintain s tha t  languag e influence s thought .  Ou r  findin g 
tha t  participant s tha t  wer e require d t o explicitl y  verbalis e 
th e concep t  o f  F R O N T the y ha d assigne d a s a  resul t  o f  th e 
object-movin g metapho r  wer e mor e likel y t o b e prime d i s 
consisten t  wit h this .  Ou r  experimen t  suggest s tha t 
linguisti c primin g migh t  b e th e ke y facto r  i n overridin g 
th e natura l  bia s o f  a n individua l  t o assig n F R O N T base d 
on himself .  Thi s i s a n interestin g twis t  i n th e relationshi p 
betwee n languag e an d though t  an d w e loo k forwar d t o 
pursuin g furthe r  researc h i n thi s area . 
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