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I s th e futur e a lway s ahead ? Evidenc e fo r  system-mapping s i n 

understandin g space-tim e metaphors . 

Dedr e Centne r  an d Mutsum i  Ima i 

Departmen t  o f  Psycholog y 
Northwester n Universit y 

2029 Sherida n Roa d Evanston .  IL .  6020 8 

gentner@aristotle.ils.nwu.edu ,  imai@aristotle.ils.nwu.ed u 

Abs t rac t 

Languages often use spatial terms to talk about time. 

F R O N T - B A CK spatia l  term s ar e th e term s mos t 

ofte n importe d from  S P A C E t o T I M E 

cross-linguistically .  However ,  i n Englis h ther e ar e 

tw o differen t  metaphorica l  mappin g system s 

assignin g F R O N T -  B A C K t o event s i n lime .  Thi s 

researc h examine s th e psychologica l  realit y o f  th e 

tw o mappin g systems :  specifically ,  w e as k whethe r 

subject s construc t  globa l  domain-mapping s betwee n 

S P A CE an d T I M E whe n comprehendin g sentence s 

suc h a s "Graduatio n lie s befor e her "  an d "Hi s 

birthda y come s befor e Christmas. " 

T wo experiment s wer e conducte d l o tes t  th e abov e 

question .  I n bot h experiments ,  subjects ' 

comprehensio n tim e wa s slowe d dow n whe n 

tempora l  relation s wer e presente d acros s th e tw o 

differen t  metaphorica l  system s inconsistently .  Thi s 

suggest s tha t  peopl e ha d t o pa y a  substantia l 

rem^Tpin g cos t  whe n th e mappin g syste m wa s 

switche d from  on e t o th e other .  Th e existenc e o f 

domai n mapping s i n on-lin e processin g furthe r 

suggest s tha t  th e tw o S P A C E / T I M E metaphorica l 

mappin g system s ar e psychologicall y real . 

Introduct ion ' 

We often talk about time in terms of space. It has 

bee n pointe d ou t  tha t  th e correspondenc e betwee n th e 

tw o domain s i s orderl y an d systemati c (e.g .  Beimett , 

1975 ;  Clark ,  1973 ;  Uhrer .  1990 ;  Traugoti .  1978) . 

Thi s researc h wa s supporte d b y O N R gran t  N00014 -
89-J127 2 an d NS F gran t  E N S 87-2030 1 awarde d t o 
th e Hrs t  author . 

Tabl e 1  show s som e S P A C E - T I M E correspondenc e i n 

Englis h (take n from  Lehrer ,  1990) .  Languag e i n th e 

T I M E domai n i s roughl y divide d int o thre e aspects :  tense , 

sequencing ,  an d aspec t  (Traugou ,  1978) .  Ou r  concer n 

her e i s wit h sequencing ,  th e syste m whereb y event s ar e 

temporall y ordere d wit h respec t  t o eac h othe r  an d t o th e 

speaker .  Ther e ar e som e universa l  propertie s i n 

importin g languag e abou t  S P A C E t o describ e T I M E 

(Clark ,  1973 ;  Traugott ,  1978) .  First ,  sinc e T I M E i s 

usuall y conceive d a s a n uni-dimensiona l  property ,  th e 

spatia l  term s tha t  ar e borrowe d ar e uni-dimensiona l  term s 

(e.g. ,  front/back,  up/down )  rathe r  tha n term s tha t  captur e 

tw o o r  thre e dimension s (e.g .  narrow/wide , 

shallow/deep) .  Second ,  t o captur e th e sequentia l  orde r  o f 

events ,  th e time-lin e ha s t o b e directional .  Thu s ordere d 

term s suc h a s front/back  an d beforelafte r  ar e used ,  rathe r 

tha n symmetri c term s suc h a s right/left .  Overall ,  spatia l 

term s referrin g t o F R O N T / B A CK relation s ar e th e one s 

most  widel y borrowe d int o th e T I M E domai n 

cross-linguistically . 

T w o system s fo r  sequencin g event s 

In  the English language, it has been pointed out that there 

ar c actuall y tw o S P A C E " > T I M E met^hori c systems . 

The first  syste m ca n b e terme d th e E G O - M O V I NG 

metaphor ,  wher e E G O o r  th e observer' s contex t 

progresse s alon g th e time-lin e toward s th e future .  Th e 

secon d syste m i s th e T I M E - M O V I N G metaphor .  I n thi s 

metaphor ,  a  time-lin e i s  conceive d o f  a s a  river  o r 

conveyo r  bel t  o n whic h event s ar e movin g from  th e 
T«bl e 1 .  SPACE-TIM E coneipondenc e i n L«nfune . 

SPACE 
0/th e come r 
from  her t  i p ihei e 
iAtmj A th e tunne l 
He itoo d bt/or i  th e boui e 
He w u runnin i  ahto d ifm t 

T I M E 
at  noo n 
fro m iw o o'cloc k ( O fou r  o'cloc k 
ihrout h ih e nigh l 
i l  htppene d btjor t  evenin ( 
He tnrive d okta d ofm t 
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F U T U RE t o th e P A S T (Se e Fig .  1) .  Thes e tw o 

system s lea d t o differen t  assignment s o f 

F R O N T / B A CK term s t o a  time-lin e (Clark ,  1973 ; 

Fillmore ,  1971 ;  Lakof f  &  Johnson ,  1980 ;  Traugoit , 

1978) .  Fo r  example ,  i n th e E G O - M O V I NG system , 

F R O NT i s assigne d t o \i\ t  futur e (Utter )  even t  (e.g. " 

The wa r  i s behin d us. "  o r  "Hi s whol e futur e i s befor e 

him.") .  I n th e T I M E - M O V I N G system ,  i n contrast , 

F R O NT i s assigne d t o a  pas t  (earlier )  event ,  (e.g .  " I 

wil l  se e yo u befor e 4  o'clock "  o r  "  Th e receptio n i s 

afte r  th e talk." ) 

Our  questio n her e i s whethe r  thes e tw o met^hori c 

system s -  th e E G O - M O V I NG an d th e 

T I M E - M O V I N G system s ~  ar e psychologicall y rea l 

metaphors :  tha t  is ,  ar e the y processe d a s metaphori c 

mapping s i n rea l  time .  Thi s questio n i s  par t  o f  a 

large r  psychologica l  issu e o f  metaphori c processing , 

namely ,  whethe r  conceptua l  metaphor s ar e 

psychologicall y processe d a s generativ e domai n 

mapping s (  Centne r  &  Gentner ,  1983 ;  Gentne r  & 

Boronat ,  1991 ;  Gibb s &  O'Brien ,  1990 ;  Lakof f  & 

Johnson ,  1980) . 

Conceptua l  metaphor s an d th e domain -

mappin g hypothesi s 

Lakoff and his colleagues have pointed out the 

presenc e o f  large-scal e system s o f  conventiona l 

conceptua l  metaphors :  languag e fro m on e domai n 

tha t  i s  habituall y use d i n othe r  domain s (Lakof f  & 

Johnson ,  1980 ;  KOvecses ,  1986) .  Thes e metaphor s 

can ofte n b e characterize d a s originatin g i n on e o r 

more abstrac t  schema s i n th e bas e (o r  source ) 
domain :  e.g .  A N G E R I S HEAT/FIRE ,  A R G U M E NT 

I S W A R.  Her e ar e som e example s o f  conventiona l 

expression s reflectin g th e A N G E R I S FIR E schem a 

(fro m KOvecses ,  1986) : 

Those are inflammatory remarks. 

She wa s doin g a  slo w burn . 

He wa s breathin g fire . 

Your  insincer e apolog y jus t  adde d fue l  t o th e fire . 

Such linguistic patterns suggest that many conceptual 

domain s ca n b e describe d an d organize d 

Tim-fttVir S rfTATM M 

etz m 

[CO-noviN C ntTA f  HOf i 
—> 

• I pastOOOO a  O O OO nmjt t 
erzt n 

FI 9 I .  TinE-nOVIN G an d EGO-tlOVIN G Metapho n 

systematicall y i n term s o f  mor e tangibl e an d familia r 

domains .  However ,  th e questio n remain s a s t o whethe r 

suc h metaphori c system s ar e psychologicall y processe d 

as domain-mappings .  Tha t  is ,  d o peopl e actuall y 

comprehen d thes e domai n m'Uaphor s b y carryin g ou t 

analogica l  mapping s fro m a  bas e domai n t o a  targe t 

domain ? Alternatively ,  th e metx^hori c meanin g coul d b e 

store d a s a n additiona l  meanin g sens e o f  th e bas e term .  I n 

thi s case ,  a  wor d lik e "inflammatory "  woul d hav e (a t 

least )  tw o wor d sense s associate d wit h it :  'cause s fire '  an d 

'causes/promote s anger' .  Ther e woul d b e n o globa l 

domain-mapping ,  onl y a  serie s o f  loca l  polysemies .  I n 

thi s cas e suc h conceptua l  system s ar e informativ e abou t 

th e histor y o f  language ,  bu t  no t  abou t  curren t  processing . 

S o me evidenc e fo r  th e domain-mappin g hypothesi s ha s 

bee n foun d i n researc h studyin g h o w peopl e m a k e 

inference s fro m scienc e analogie s (Gentne r  &  Gentner , 

1983 )  an d i n comprehendin g an d imagin g idiomati c 

phrase s (Gibb s &  O'Brien ,  1990) .  However ,  thes e studie s 

di d no t  bea r  o n on-lin e comprehensio n processes . 

What  woul d i t  mea n fo r  conceptua l  metaphor s t o b e 

processe d a s domai n mappings ? I n structure-mappin g 

theory ,  th e knowledg e representation s o f  th e tw o 

domain s ar e structurall y aligne d an d furthe r  relation s 

(candidat e inferences )  connecte d t o th e c o m m o n syste m 

of  relation s ar e mappe d fro m th e bas e t o th e targe t 

(Genmer .  1983 .  1989 ;  Falkenhainer ,  Forbu s & .  Gentner , 

1989 ;  se e als o Burstein ,  1988) .  Gentne r  an d Borona t 

(1991 )  applie d thi s firameworic  t o extende d discours e 

metaphors .  The y reasone d tha t  w h e n a  saie s r f 

metaphor s i s  presente d fro m a  singl e cohesiv e schema , 

peopl e shoul d b e abl e t o integrat e eac h loca l  metapho r 

int o a  globa l  mappin g from  on e conceptua l  syste m t o th e 

other .  I n thi s case ,  processin g shoul d b e fluen t  I n 

contrast ,  whe n metaphor s from  differen t  domain s ^r e 

juxtaposed ,  th e heare r  mus t  shif t  fro m on e base-targe t 

mappin g t o another ,  an d consequentl y processin g shoul d 

be disrupted . 
Genmer  an d Borona t  devise d a  paradig m i n whic h a 

serie s o f  conceptua l  metaphor s fro m a  singl e coheren t 

sourc e domai n i s  presente d i n a  connecte d text .  Thi s 

shoul d establis h a  globa l  mappin g whic h serve s a s a 

settin g fo r  th e final  tes t  sentence .  I n th e Consisten t 

mappin g condition ,  th e sam e metapho r  i s  maintaine d 

throughout ;  i n th e Inconsisten t  mappin g condition ,  th e 

metapho r  shift s betwee n th e initia l  passag e an d th e final 

sentence .  Usin g thi s technique ,  Gentne r  &  Borona t 

(1991 )  foun d tha t  subject' s readin g tim e fo r  th e final 

sentenc e wa s slowe d d o w n followin g a  shif t  from  on e 
metapho r  t o another .  Thi s cos t  o f  remappin g w h e th e 

underlyin g metapho r  shifte d suggest s tha t  th e metaphor s 

wer e processe d a s domai n m^p ings . 
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A r e S P A C E / T I M E metaphor s processe d a s 

d o m a i n m a p p i n g s ? 

The central question here is whether the two 

metaphori c system s -  th e E G O - M O V I NG an d th e 

T I M E - M O V I N G system s - -  ar e processe d a s domai n 

mapping s i n real  time .  Ther e i s reason  t o doub t  this . 

First ,  Gentne r  an d Borona t  obtaine d evidenc e fo r 

domai n mapping s onl y whe n conceptua l  metaphor s 

wer e relatively  novel ;  test s usin g highl y conventiona l 

metaphor s (suc h a s 'ge t  thi s topi c across' )  di d no t 

reveal  a  significan t  cos t  fo r  remapping.  Th e 

S P A C E / T I M E metaphor s ar e highl y conventiona l 

and frequentl y use d i n everyda y language ;  indeed , 

th e exiHvssion s reflecting  th e tw o metaphori c 

system s ar e almos t  invisible ;  peopl e rarel y notic e 

tha t  ther e ar e tw o differen t  S P A C E - T I M E mappin g 

system s i n thei r  everyda y language .  Thi s migh t 

sugges t  tha t  ther e wil l  b e n o domain-mappin g effect . 

I t  coul d b e tha t  th e tw o mappin g metaphor s wer e 

aliv e i n th e histor y o f  language ,  bu t  no w ar e onl y 

store d a s alternat e word-sense s o f  th e spatia l  terms . 

A secon d reaso n w e migh t  no t  expec t  t o se e a 

mappin g effec t  i s  tha t  th e contras t  betwee n 

metaphor s her e i s quit e subtle .  I n th e material s use d 

by Gentne r  an d Boronat ,  tw o met^hor s fro m 

differen t  bas e domain s (e.g .  H E A T ,  D A N G E R O US 

A N I M A L)  wer e applie d t o th e sam e targe t 

( A N G E R ) .  I n th e presen t  case ,  however ,  w e hav e 

tw o conceptua l  system s firom  th e sam e bas e domain , 

S P A C E,  t o th e sam e targe t  domain ,  T I M E .  Fo r  thi s 

reason ,  w e wil l  cal l  thes e mapping s syste m mapping s 

rather  tha n domain-mappings .  Evidenc e fo r  distinc t 

globa l  system-mapping s her e woul d b e particularl y 

interesting ,  sinc e i t  woul d sugges t  considerabl e 

representational  specificit y i n th e on-lin e mappin g 

process . 

Th e tw o metaphori c system s bot h serv e t o 

sequenc e event s i n a  time-line ,  ye t  produc e differen t 

tempora l  orders .  Therefore ,  th e cos t  o f  shiftin g fro m 

on e syste m t o th e othe r  m a y b e substantial .  Indeed , 

ther e ar e case s i n whic h shiftin g fro m on e syste m t o 

th e othe r  produce s opposit e tempora l  orde r  fo r  th e 

same words :  e.g. ,  before ,  ahea d an d behind .  Compar e 

th e followin g tw o sentences : 

(1) Christmas is six days ahead o/New Year's Day. 

(2 )  Th e holida y seaso n i s jus t  ahea d o f  us . 

Let us denote the event flrst mentioned in each sentence 

E,  an d th e secon d even t  E ,  i n Fig.2 .  Th e tw o tim e line s 

belo w sho w ho w E ,  an d E ,  ar e place d i n th e time-line . 

The relative  P A S T an d F U T U R E o f  bot h E ,  an d E ,  i s 

reversed  betwee n (1* )  an d (2') ,  eve n thoug h th e sam e ter m 

ahea d o f  i s use d t o describ e bot h tempwa l  relations. 

T o tes t  th e syste m mappin g hypothesis ,  w e employe d a 

variatio n o f  th e paradig m use d b y Gentne r  &  Borona t 

(1991) .  Becaus e th e linguisti c expression s reflecting  th e 

tw o mappin g system s ar e highl y conventional ,  w e wer e 

concerne d tha t  merel y havin g subject s rea d migh t  no t  b e 

full y abl e t o captur e th e phenomena .  Becaus e o f  th e hig h 

familiarit y o f  th e expressions ,  subject s migh t  mistakenl y 

thin k the y "understood "  wha t  th e sentenc e mean s 

withou t  deepl y processin g th e sequentia l  relations 

betwee n event s describe d i n th e sentence .  T o b e sur e tha t 

subject s full y  comprehende d th e sentences ,  w e employe d 

a paradig m tha t  require s deepe r  processin g tha n merel y 

readin g tex L 

Figur e 3  show s h o w th e experimenta l  material s wer e 

presented .  Sentence s wer e presente d on e a t  a  tim e o n th e 

to p o f  th e C R T screen ,  wit h a  tim e lin e below .  Th e even t 

mentione d i n th e secon d plac e (E ,  i n th e notatio n give n 

earlier )  wa s locate d o n th e time-line .  Subject s presse d 

one o f  tw o key s t o indicat e whethe r  th e fint-mentione d 

even t  (E, )  wa s locate d P A S T o r  F U T U R E o f  E ,  i n th e 

time-lin e (se e Figur e 3) .  Subjects '  accurac y an d respons e 

tim e wer e recorded . 

The genera l  metho d wa s ver y simila r  t o th e Genuie r  & 

Borona t  study .  A  tes t  sentenc e describin g a  tempora l 

relation  betwee n E ,  an d E ,  wa s precede d b y Settin g 

sentences .  I n th e Consisten t  m o p i n g condition ,  th e 

Settin g sentence s an d th e Tes t  sentenc e use d th e sam e 

metaphori c syste m -  eithe r  E G O - M O V I NG o r 

T I M E - M O V I N G.  I n th e Inconsisten t  mappin g condition . 

th e Settin g sentence s utilize d a  differen t  mappin g syste m 

b o m tha t  i n th e Tes t  Accordin g t o th e domain-mappin g 

(l)Past -  El - .E 2 Futur e 

Oiristm u Ne w Year* !  Da y 

(2)  Past-  E2 El  -Future 

U«= Now holiday leuion 

Figur e 2 :  Sequencin g 2  even u i n (1 )  an d (2 ) 

Chriuma i  i f  si x day i  befor e Ne w Yeai' i  Day . 
Cbiistma t 

I 
Past New Year' i  Da y "Kuur e 

Figures .  A n exampl e o f  maleiia l  i n E x l & 2 
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hypothesis ,  processin g shoul d b e faste r  i n th e 

Consisten t  mappin g conditio n tha n i n th e 

Inconsisten t  mappin g condition .  Thi s i s becaus e i n 

th e Consisten t  condition ,  subject s ca n continu e t o 

buil d o n th e sam e systemati c mappin g a s the y 

progres s from  th e Settin g sentence s t o th e Tes t 

sentence ,  bu t  i n th e Inconsisten t  condition ,  t o 

understan d th e Tes t  sentenc e subject s mus t  discar d 

thei r  existin g mi^pin g an d se t  u p another . 

The alternativ e possibilit y  woul d b e tha t  peopl e 

proces s tempora l  relation s a t  a  local ,  purel y lexica l 

leve l  an d th e systemati c mappin g wil l  no t  tak e 

place .  I n thi s case ,  w e shoul d fm d n o differenc e 

wher e a  serie s o f  tempora l  relation s ar e provide d 

systematicall y i n a  singl e syste m o r  h^hazardl y 

fro m th e tw o differen t  systems .  T w o experiment s 

hav e bee n conducte d i n orde r  t o examin e thi s 

question . 

E x p e r i m e n t  1 

Me tho d 

Subjects :  Subject s wer e 11 2 Northwester n 

Universit y student s w h o receive d cours e credi t  fo r 

thei r  participation . 

Materials :  Th e material s consiste d o f  tw o 

SETTIN G set s an d tw o Tes t  sets .  On e Settin g se t 

consiste d o f  1 5 sentence s from  th e E G O - M O V I NG 

mop in g system ;  th e othe r  consiste d o f  I S sentence s 

from  th e T I M E - M O V I N G mappin g system . 

Likewise ,  on e Tes t  se t  consiste d o f  five  sentence s 
from  th e E G O - M O V I NG system ;  th e othe r  consiste d 

of  5  sentence s fro m th e T I M E - M O V I N G system . 

Design :  Th e desig n wa s a  2  (Metapho r  Type )  X  2 

(Consistency )  between-subjec t  design .  Ther e wer e 

fou r  between-subjec t  conditions ,  consistin g o f  th e 

fou r  possibl e combination s o f  Settin g se t  an d Tes t 

seL Conditio n 1 :  T I M E - M O V I N G S E T T I N G 

- T I M E - M O V I N G T E S T ;  Conditio n 2 : 

E G O - M O V I NG S E T T I N G - T I M E - M O V I N G T E S T ; 

Conditio n 3 :  E G O - M O V I NG S E T T I N G ~ 

E G O - M O V I NG T E S T ;  an d Conditio n 4 : 

T I M E - M O V I N G S E T T I N G - E G O - M O V I N G TEST . 

Procedure :  Subject s sa w a  sentenc e an d a  diagra m 

on di e C R T scree n a s depicte d i n Fig .  2 .  The y wer e 

instructe d t o respon d b y pressin g on e o f  tw o key s t o 

indicat e whethe r  th e firs t  even t  (E, )  i n th e sentenc e 

take s plac e i n th e P A S T o r  F U T U R E relativ e t o Ui e 

secon d even t  (E,) .  Th e secon d even t  (Ej )  wa s locate d 

on a  time  lin e a s show n i n Fig .  2 .  Subject s sa w five 

block s o f  thre e Settin g sentences .  Afte r  eac h suc h bloc k 

a Tes t  sentenc e wa s presented .  Th e organizatio n o f 

Settin g sentence s witiii n block s an d th e presentatio n orde r 

of  th e Tes t  sentence s wer e randomized .  SubsequenUy ,  i n 

di e tw o Consisten t  Condition s (Condition s 1  &  3) ,  th e 

subject s sa w al l  di e 2 0 sentence s from a  singl e mappin g 

syste m (eitiie r  E G O o r  T I M E - M O V I N G system) .  I n th e 

tw o Inconsisten t  conditions ,  th e mappin g syste m wa s 

switche d i n ever y fourt h sentence . 

Result s a n d Discussio n 

As predicted, subjects in the consistent conditions 

responde d fast a [Mean=4228.0 ]  tha n thos e i n th e 

inconsisten t  condition s [Mean=4798.7] .  A  2  X  2 

A N O VA confirme d a  significan t  effec t  o f  Consistency . 

F(l ,  108)=5.074 ,  fx.05 .  Erro r  response s wer e exclude d 

from  di e analyses .  Th e overal l  accurac y rat e wa s 93 .08 % 

and wa s evenl y distribute d acros s th e fou r  conditions . 

Ther e wa s n o mai n effec t  o f  Metapho r  typ e no r 

interactio n betwee n Consistenc y an d Metapho r  TXPC-

The fac t  tiiat  subject s wer e faste r  t o mak e inference s 

when th e tes t  sentence s continue d th e sam e metapho r  a s 

th e settin g sentence s i s consisten t  wid i  th e syste m 

m24}pin g hypothesis .  Thi s patter n suggest s tha t  peopl e 

understan d thes e metaphor s vi a a  systemati c mappin g o f 

metaphors ,  s o tha t  processin g furthe r  metaphor s 

belongin g t o th e sam e syste m i s facilitate d relativ e t o 

shiftin g t o metaphor s belongin g t o a  differen t  system . 

However ,  becaus e o f  ou r  randonuzatio n procedures , 

we wer e concerne d abou t  loca l  effect s tha t  coul d hav e 

inflate d th e effec t  f w Consistency .  Th e mos t  importan t 

of  thes e wa s repeate d words .  I f  a  Tes t  sentenc e wa s 

precede d b y a  Settin g sentenc e usin g th e sam e 

spatio-tempora l  ter m (e.g. ,  before-before,) ,  loca l  lexica l 

association s coul d clearl y affec t  di e result s throug h 

same-wor d priming .  I n ou r  design ,  th e probabilit y  o f  suc h 

same-wor d repetitio n wa s lo w bu t  non-zero .  W e wer e 

als o concerne d abou t  th e possibilit y  o f  respons e bia s i n 

case s whe n th e sam e respons e occurre d i n th e las t  settin g 

sentenc e an d i n th e tes t  sentenc e (e.g. ,  P A S T / P A S T ) . 

Experimen t  2  wa s designe d t o contro l  Uios e loca l 

factor s stricdy .  I n Experimen t  2 .  th e Tes t  sentence s 

utilize d onl y thre e terms :  ahead ,  befor e an d behind .  Al l 

of  thes e ar e c o m m o n t o bot h th e Space/Tim e mappin g 

systems .  I n orde r  t o separat e th e globa l  mappin g effect s 

fro m possibl e loca l  effects ,  w e manipulate d th e Settin g 

sentence s jus t  prio r  t o th e Tes t  sentences .  I n bot h th e 

Consisten t  mappin g an d Inconsisten t  mappin g conditions , 

di e Tes t  sentence s wer e precede d equall y ofte n b y Settin g 
sentence s o f  di e followin g thre e types :  th e Sam e ter m 
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(Contex t  W o r d )  (e.g .  befor e i n Settin g an d befor e i n 

Test) ;  th e Opposit e ter m (e.g .  after-before) ;  o r  a 

Neutra l  ter m (e.g. ,  preceding-befbre) .  I f  th e 

advantag e fo r  th e Consisten t  condition s obtaine d i n 

Experimen t  1  wa s merel y du e t o loca l  lexica l 

primin g an d respons e bia s effects ,  n o overal l 

advantag e shoul d b e foun d fo r  th e Consisten t 

mappin g condition s i n Experimen t  2 .  Rather ,  th e 

differenc e betwee n th e Consisten t  an d Inconsisten t 

mapping s shoul d b e observe d onl y whe n th e 

precedin g Settin g sentenc e use s th e sam e ter m a s th e 

Tes t 

E x p e r i m e n t  2 

M e t h o d 

Subjects :  Th e subject s wer e 7 2 student s a t 

Northwester n Universit y w h o receive d cours e credi t 

fo r  thei r  participation . 

Desig n an d Materials :  Eac h subjec t  receive d on e o f 

thre e set s o f  materials .  Eac h o f  th e thre e set s 

consiste d o f  1 2 block s o f  3  Settin g sentence s an d a 

Tes t  sentence .  Therefore ,  th e subject s sa w tota l  o f  4 8 

sentences ,  3 6 Settin g an d 1 2 Tes t  .  O f  th e 1 2 Tes t 

sentences ,  6  containe d th e tempora l  relation s 

reflectin g th e E G O - M O V I N G metaphor ,  an d th e 

othe r  6  reflecte d th e T I M E - M O V I N G metaphor .  O f 

th e si x block s i n eac h metapho r  type ,  3  block s wer e 

i n th e Consisten t  Conditio n (i.e. ,  th e Settin g an d 

Tes t  sentence s wer e i n th e sam e mappin g system) . 

The othe r  3  block s wer e i n th e Inconsisten t 

Condition .  Further ,  th e Settin g sentence s appearin g 

prio r  t o a  Tes t  sentenc e include d on e o f  th e followin g 

Contex t  W o r d Types :  1 )  th e Sam e word ;  2 )  th e 

Opposit e word ;  3 )  th e Neutra l  word .  Thus ,  eac h o f 

th e 1 2 block s reflecte d eac h combinatio n o f  2 

Metaphor s types ,  2  Consistenc y i n mappin g an d 3 

Contex t  wor d types .  A s mentione d earlier ,  w e 

restricte d ourselve s t o ahead ,  befor e an d behin d a s 

tes t  relationa l  term s i n th e Tes t  sentences .  Thus ,  w e 

hav e 3  Tes t  W o r d type s i n th e tw o mappin g 

metaphors ,  yieldin g 6  type s o f  ite m set s consistin g o f 

6 Tes t  sentences .  W e divide d th e si x ite m set s int o 3 

Assignmen t  Group s o n th e contingenc y tha t  eac h 

Grou p receive d bot h type s o f  mappin g metaphor s i n 

th e differen t  Tes t  Word .  Thus ,  th e desig n o f  th e 

experimen t  wa s 3  (Assignmen t  Group )  X  2 

(Metaphor )  X  2  (Consistency )  X  3  (Contex t  Word) . 

Procedure :  Th e metho d o f  stimulu s presentatio n 

and respons e wa s th e sam e a s i n Experimen t  1 .  Th e 

12 block s reflectin g th e 1 2 withi n subjec t  condition s wa s 

totall y randomized .  Eac h subjec t  sa w th e sam e Tes t 

sentenc e onl y onc e bu t  eac h Tes t  sentenc e wa s assigne d 

t o th e Consisten t  an d Inconsisten t  condition s i n eac h 

Contex t  Wor d Typ e a n equa l  numbe r  o f  time s acros s 

subjects . 

Result s an d Discussio n 

As predicted, responses were faster in the Consistent than 

i n th e Inconsisten t  conditions ,  a s show n i n Tabl e 2 . 

However ,  befor e considerin g th e reaction-tim e result s i n 

detail ,  w e shoul d discus s th e accurac y rate.  Overal l 

accurac y rat e wa s hig h an d evenl y distribute d acros s 

condition s excep t  whe n th e wor d i n th e Tes t  wa s betun d 

i n th e T I M E - M O V I N G mappin g metaphor .  Th e overal l 

accurac y rat e withou t  behind-Tim e Movin g ite m se t  wa s 

95.2 7 % an d n o signiflcan t  differenc e wa s obtaine d 

betwee n th e Consisten t  an d Inconsisten t  conditions .  I n 

contrast ,  i n th e fetf/ii/ui-TIME-MOVING  Metapho r  ite m 

set ,  th e differenc e i n accurac y betwee n th e Consisten t 

and Inconsisten t  condition s wa s almos t  signiflcan t  (81.9 % 

i n Consisten t  vs .  68 .1 % i n Inconsistent) ,  t=2.00 , 

p=0.0S68 .  Also ,  ther e wa s a  speed-accurac y trade-of f  fo r 

thi s ite m set .  Therefore ,  w e analyze d th e reactio n tim e 

bot h includin g an d excludin g th e assignmen t  grou p i n 

whic h thi s ite m se t  wa s containe d (Grou p 3) . 

A 3  (Group )  X  2  (Consistency )  X  2  (Metapho r  type )  X 

3 (Contex t  Wor d type )  mixed-measure s A N O V A wa s 

conducted .  W e wil l  repor t  onl y th e effect s involvin g 

Consistenc y an d Contex t  Wor d Type. ^ 

I n th e analysi s includin g Grou p 3 .  th e effec t  fo r 

Consistenc y wa s onl y marginall y signiflcant , 

F(1.69)=3.743 .  p=0.057 .  However ,  ther e wa s a 

signiflcan t  interactio n betwee n Consistenc y an d 

Assignmen t  Grou p an d Consistenc y X  Metapho r  du e t o 

th e speed-accurac y trade-of f  observe d i n th e behind-Tim e 

Movin g ite m se t  i n Grou p 3 .  A  simila r  analysi s 

excludin g Grou p 3  reveale d a  signiflcan t  effec t  o f 

Consistency ,  F(l ,  46)=12.714 .  p<0.01 .  N o significan t 

Consistenc y X  Grou p o r  Consistenc y X  Metapho r  effect s 

wer e found .  N o signiflcan t  mai n effec t  fo r  Contex t  W w d 

i x interactio n effec t  fo r  Consistenc y X  Contex t  Wor d wa s 

foun d i n th e analyse s includin g o r  excludin g Grou p 3 . 

No signiflcan t  overal l  Consistenc y X  Contex t  Wor d 

' There were significant main effects for Group and 
Meuphor .  However ,  th e effect s wer e du e t o th e lengt h 
or  othe r  propertie s o f  th e items .  Ther e wer e a  fe w othe r 

high-wa y interaction s significan t  a t  p<.05 .  However . 
the y seeme d al l  t o b e du e t o particula r  ite m propertie s 

and smal l  numbe r  o f  da u points . 
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Tabl e 2 .  Mean t  fo r  th e Confiiten t  an d Inconiiiten t 

conditiofi i  a t  thre e level s o f  Contex t  Wor d Typ e 

Coniiitoi t Inooniiiicn t 

Same 
Oppoiii e 
Neutra l 

4345.6 7 
4549J 7 
4597.1 7 

4998.0 4 
4659.2 4 
4650.2 3 

interactio n w a s found ,  F(2,69)=0.034 ,  either .  M e a n s 

fo r  th e Consisten t  an d Inconsisten t  Condition s a t  th e 

thre e level s o f  Contextwor d ar e give n belo w i n 

Tabl e 2 .  T h e patter n o f  mean s suggest s tha t  th e 

subject s wer e slowe r  i n th e Inconsisten t  Conditio n 

tha n th e Consisten t  Conditio n a t  al l  level s o f  Contex t 

Word. 

I n addition ,  w e conducte d a n A N O V A excludin g 

th e Sam e Contex t  Wor d conditio n t o examin e i f  ther e 

i s stil l  a  mai n effec t  fo r  Consistenc y whe n th e 

Contex t  wor d wa s Neutra l  o r  Opposite .  Th e 

Consistenc y effec t  wa s significant ,  f=5.45 2 (1,46) , 

fK.05 . 

The result s o f  Experimen t  2  replicate d th e result s 

obtaine d i n Experimen t  1 .  Further ,  th e effec t  o f 

Consistenc y wa s obtaine d whe n th e possibl e loca l 

factor s wer e strictl y controlle d b y th e manipulatio n 

of  th e Contex t  Word .  Thi s strongl y indicate s tha t  th e 

globa l  syste m m^p ing s tak e plac e whe n peopl e 

make a n inferenc e abou t  tempora l  relations . 

Genera l  Discussio n a n d Conc lus io n 

The results obtained from the two experiments are 

evidenc e fo r  syste m mapping s i n S P A C E ~ > T I M E . 

The tw o metaphori c mappin g system s discusse d i n 

thi s pape r  ar e ver y natura l  an d ar e rarel y notice d i n 

everyda y language .  Ye t  ou r  experiment s showe d 

tha t  whe n peopl e mak e inference s abou t  tempora l 

relation s i n text ,  the y proces s mor e fluentl y i f  th e 

sequenc e o f  metaphor s belong s t o th e sam e globa l 

mappin g system .  Th e result s her e sugges t  tha t  whe n 

a curren t  mappin g syste m i s shifte d t o anotho -  syste m 

durin g th e globa l  mapping ,  peopl e hav e t o red o th e 

mappin g betwee n th e tw o domain s (i.e .  S P A C E an d 

TIME)  wit h a  cos t  i n on-lin e processing .  Thi s i n tur n 

suggest s tha t  th e tw o S P A C E - T I M E metaphori c 

mj^pin g system s ar e psychologicall y rea l  an d no t  a 

mere histori c relic . 

A c k n o w l e d g e m e n t s 

We than k Philli p Wolf f  fo r  th e progra m use d i n th e 
experimcn U an d also ,  alon g wit h Arthu r  Markman ,  fo r  man y 

helpfu l  discussions . 

References 

Bennett, D. C. (1975). Spatial and temporal uses of 

Englis h prepositions :  a n essa y i n stratificationa l 

semantics .  London :  L o n g m a n Group . 

Burstein ,  M .  (1988) .  Incrementa l  learnin g £ro m multipl e 

analogies .  I n A .  Priediti s  (Ed.) .  Analogica .  London : 

Pitman . 

Clark ,  H.H .  (1973) .  Space ,  tim e semantics ,  an d th e 

child .  I n T .  E .  M o o r e (Ed.) ,  Cognitiv e developmen t  a n d 

th e acquisitio n o f  language .  N e w York :  Academi c 

Press . 

Falkenhainer ,  B. ,  Forbus ,  K .  D. ,  &  Centner ,  D .  (1989) . 

T h e structure-mappin g engine :  Algorith m an d examples . 

Artificia l  Intelligenc e 41:1-63 . 

Fillmore ,  C .  J .  (1971) .  Th e Sant a Cru z lecture s o n deixis . 

Bloomington ,  IN :  Indian a Universit y Linguisti c Club . 

Centner ,  D .  (1983) .  Structure-moping :  A  theoretica l 

framework  fo r  analogy .  Cognitiv e Scienc e 7:155-170 . 

Centner ,  D .  (1989) .  T h e mechanism s o f  analogica l 

learning .  I n S .  Vosinado u &  A .  Orton y (Eds.) ,  Similarit y 

an d analogica l  reasoning .  N e w Yoric :  Cambr idg e 

Universit y Press . 

Centner ,  D. ,  &  Boronat ,  C .  (1991 )  Metaphor s ar e 

(sometimes )  processe d a s domai n mappings .  Pape r 

presente d a t  th e symposiu m o n Metapho r  an d Conceptua l 

Change ,  Meetin g o f  th e Cognitiv e Scienc e Society , 

Chicago ,  IL . 

Centner ,  D. ,  &  Centner .  D .  (1983) .  Flowin g water s o r 

teemin g crowds :  Menta l  model s o f  electricity .  I n D . 

Centne r  &  A .  L .  Steven s (Eds.) ,  Ment( d models . 

Hillsdale .  NJ :  Erlbaum . 

Cibbs ,  R. ,  &  O'Brien ,  J .  (1990) .  Idiom s an d menta l 

imagery :  Th e metaphorica l  motivatio n fo r  idiomati c 

meaning .  Cognitio n 36:35-68 . 

Lakoff ,  C ,  &  Johnson .  M .  (1980) .  Metaphor s w e liv e 

by .  Chicago :  Universit y o f  Chicag o Press . 

KOvecses ,  Z .  (1986) .  Metaphor s o f  anger ,  pride ,  an d 

love .  Amst^dam :  Joh n Benjamin s Publishing . 

Lehrer .  A .  (1990) .  Polysemy ,  conventionality ,  an d th e 

strucUtf e o f  th e lexicon .  Cognitiv e Linguistic s 1 : 

207-246 . 

Traugott ,  E .  C .  (1978) .  O n th e expressio n o f 

spatio-tempora l  relation s i n language .  I n J .  H .  Greenber g 

(Ed.) ,  Universal s o f  h u m a n language :  Vol .  3 .  W o r d 

structure .  Stanford ,  C A :  Stanfor d Universit y Press . 

515 


	cogsci_1992_510-515



