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A Mult i-Dimensiona l  Scalin g Analysi s o f  Englis h Spatia l  Preposition s 

Christin a M .  Manning .  Herber t  L .  Pick ,  Jr. ,  an d Mari a D .  Ser a 

Universit y  o f  Minnesot a 

christie@turtle.psych.tiinn.ed u 

Peopl e ar e quit e successfu l  a t  finding  thei r  w a y aroun d 

i n th e worl d b y followin g anothe r  person' s verba l 

directions .  Thi s i s interestin g an d als o somewha t 

surprisin g give n tha t  a  verba l  descriptio n o f  a  spac e i s 

limite d i n th e informatio n i t  provide s compare d t o th e 

informatio n provide d b y th e direc t  perceptua l  experienc e 

of  movin g aroun d i n a n environment .  S o m e previou s 

researc h ha s looke d a t  th e similarit y betwee n percq>tua l 

representation s an d linguisti c representation s o f  spatia l 

relation s (fo r  example :  Haywar d &  Tarr .  1995) ,  bu t  ther e 

has bee n littl e empirica l  examinatio n o f  th e structur e o f 

spatia l  languag e itself .  Th e mai n linguisti c elemen t  b y 

whic h w e tal k abou t  spatia l  locatio n i n th e Englis h 

languag e i s th e closed-clas s se t  o f  term s calle d 

prepositions .  I n th e presen t  stud y th e psychologica l 

structur e o f  th e meanin g o f  2 5 Englis h spatia l 

preposition s wa s examined .  T h e goa l  wa s t o determin e 

th e mos t  salien t  dimension s o f  spatia l  meaning ,  an d wher e 

th e variou s preposition s fal l  alon g thes e dimensions . 

Differen t  group s o f  participant s rate d th e similarit y i n 

meanin g o f  pair s o f  preposition s unde r  differen t  contex t 

conditions .  Th e first  conditio n wa s a  neutra l  o r  n o 

contex t  conditio n wher e preposition s wer e presente d alon e 

(fo r  exampl e th e word s "in "  an d "on "  wer e presente d o n a 

compute r  screen) .  Context s wer e generate d b y embeddin g 

th e preposition s i n a  carrie r  sentenc e containin g a  figure 

objec t  an d a  referen t  object . 

Averag e similarit y rating s fo r  prepositio n pair s wer e 

analyze d usin g multi-dimensiona l  scalin g ( M D S ) .  Fou r 

spatia l  dimension s emerged :  verticality ,  containment , 

front/back,  an d distance .  Th e dimensio n o f  verticalit y wa s 

strongl y eviden t  i n al l  contexts ,  an d no t  m u c h influence d 

by difference s i n context .  T h e dimension s o f 

containment ,  fi-ont/back,  an d distanc e als o emerge d 

consistentl y acros s di^eren t  sentenc e contexts ,  bu t  orde r  o f 

individua l  word s withi n thes e dimension s change d wit h 

differen t  contexts .  Additiona l  evidenc e fo r  th e validit y o f 

th e M D S dimension s wa s foun d wit h a  convergin g 

measur e obtaine d b y presentin g a  differen t  grou p o f 

participant s wit h a  drawin g o f  eac h dimensio n an d askin g 

the m t o plac e preposition s i n orde r  alon g it . 

Thus ,  th e psychologica l  structur e o f  spatia l  term s i s 

organize d aroun d fou r  primar y spatia l  dimensions .  Thes e 

dimension s ar e ver y robus t  acros s contexts ,  althoug h th e 

position s o f  individua l  preposition s m o v e slightl y fro m 

on e contex t  t o another .  I t  woul d see m tha t  particula r 

preposition s direc t  attentio n t o th e genera l  spatia l  are a 

bein g describe d b y indicatin g a  locatio n alon g eac h 

dimension .  Contex t  m a y the n modif y o r  constrai n th e 

spatia l  meanin g o f  th e preposition .  Th e meanin g o f  eac h 

prepositio n i s flexible  enoug h t o allo w a  shif t  i n meanin g 

accordin g t o context . 
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