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Representin g Space :  Referenc e F r a m e s an d Multipl e V iew s 

A my L .  Shelto n (SHELTOAl@ctrvax.vanderbilt.edu ) 
Timoth y P .  McNamar a (MCNAmara@ctrvax.vanderbilt.edu ) 

Departmen t  o f  Psycholog y 
Vanderbil t  Universit y 

301 Wilso n Hail ,  Nashville ,  T N 3724 0 

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

W h en peopl e lear n location s o f  object s i n space ,  memor y fo r 
thos e spatia l  relation s appear s t o involv e storin g multipl e 
viewpoin t  dependen t  representation s (Diwadka r  &  M c N a -
mara ,  i n press ;  Shelto n &  McNamara ,  1997) .  W e conducte d 
thre e experiment s t o tak e a  close r  loo k a t  th e rol e o f 
multipl e view s an d th e referenc e frame s use d t o encod e 
spatia l  relations .  Th e experiment s wer e designe d t o 
determin e whethe r  o r  no t  thre e view s o f  a  spatia l  layou t 
woul d produc e a  viewpoin t  independen t  representatio n i n 
memory an d t o asses s th e relativ e importanc e o f  alternativ e 
spatia l  referenc e frame s (e.g. ,  th e viewer' s perspectiv e &  th e 
permanen t  environment )  i n encodin g spatia l  location .  I n 
eac h experiment ,  subject s learne d th e location s o f  seve n 
object s i n a  room-size d spac e fro m tw o o r  thre e perspective s 
and the n mad e judgment s o f  relativ e directio n usin g memor y 
(e.g. .  Imagin e yo u ar e standin g a t  th e shoe ,  facin g th e lamp . 
Poin t  t o th e clock. )  Base d o n prio r  research ,  w e 
hypothesize d tha t  judgment s oriente d wit h learne d 
perspective s woul d b e faste r  an d mor e accurat e tha n 
judgment s oriente d wit h nove l  perspectives .  W e furthe r 
expecte d tha t  th e spatia l  structur e o f  th e roo m itsel f  (e.g. , 
th e plane s an d axe s specifie d b y th e walls )  migh t  facilitat e 
representation s o f  certai n view s an d no t  others . 

Experiment 1 

Each o f  4 8 subject s learne d a  displa y o f  object s fro m tw o 
orthogona l  viewin g positions .  Fo r  hal f  th e subject s th e 
viewin g position s wer e aligne d wit h wall s o f  th e enclosin g 
room .  Fo r  th e othe r  half ,  th e viewpoint s wer e misaligne d 
wit h th e walls .  Performanc e i n judgment s o f  relativ e 
directio n suggeste d tha t  whe n tw o aligne d view s wer e 
learned ,  trial s oriente d wit h eac h o f  thes e view s wer e faste r 
and mor e accurat e tha n trial s oriente d wit h nove l  views . 
However ,  whe n tw o misaligne d view s wer e learned ,  subject s 
seemed t o sho w a  singl e preferre d vie w fo r  whic h the y wer e 
faste r  an d mor e accurate . 

Experiment 2 

Each o f  2 4 subject s learne d a  displa y o f  object s fro m thre e 
viewin g positions .  T w o o f  th e view s wer e orthogona l  an d 
aligne d wit h wall s o f  th e room .  Th e thir d vie w wa s 
equidistan t  fro m th e first  tw o an d misaligne d wit h th e roo m 
walls .  Hal f  th e subject s bega n th e learnin g phas e a t  a n 
aligne d view .  Th e othe r  hal f  bega n th e learnin g phas e a t  th e 

misaligne d view .  Performanc e i n judgment s o f  relativ e 
directio n indicate d tha t  th e tw o view s aligne d wit h th e wall s 
of  th e roo m wer e represente d i n memory ,  bu t  tha t  th e 
misaligne d vie w wa s no t  mentall y represented ,  eve n whe n i t 
was th e first  vie w experienced . 

Experiment 3 

Experimen t  3  wa s identica l  t o Experimen t  2  excep t  tha t  th e 
object s wer e locate d i n a  cylindrica l  "room "  3. 3 m i n 
diameter .  Result s fro m judgment s o f  relativ e directio n 
indicate d tha t  th e first  vie w learne d wa s mentall y represented , 
but  tha t  th e tw o subsequen t  view s wer e not .  Rathe r  tha n 
formin g multipl e view s i n memory ,  subject s seeme d t o b e 
representin g a  singl e vie w whe n th e structur e o f  th e spac e 
di d no t  provid e a  salien t  fram e o f  reference . 

Discussion 

Whil e ther e wa s evidenc e fo r  multipl e viewpoin t  dependen t 
representation s o f  th e spatia l  layouts ,  i t  wa s no t  alway s th e 
cas e tha t  ever y experience d vie w wa s equall y accessibl e i n 
memory.  Th e result s sugges t  tha t  peopl e stor e a  subse t  o f 
th e stud y views ,  base d o n bot h a  viewe r  centere d referenc e 
fram e an d o n th e externa l  referenc e fram e provide d b y th e 
large r  context .  W h e n roo m cue s ar e available ,  viewin g 
position s aligne d wit h th e majo r  axe s o f  th e roo m appea r  t o 
be represente d i n memory .  W h e n n o view s ar e aligne d wit h 
th e majo r  axe s o r  whe n roo m cue s ar e eliminated ,  subject s 
appea r  t o represen t  a  singl e vie w o f  th e space .  Thes e 
findings  impl y that ,  rathe r  tha n positin g a  singl e referenc e 
fram e fo r  spatia l  memory ,  model s ma y nee d t o incorporat e 
an interpla y o f  referenc e frame s t o determin e ho w man y 
view s ar e represente d an d whic h view s thos e wil l  be . 
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