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Representationa l  M o m e n t u m an d Boundar y Extension : 

Evidenc e Suggestiv e o f  a  M o r e Genera l  Displacemen t  Mechanis m 

Timothy L. Hubbard 
Departmen t  o f  Psycholog y 
Texa s Christia n Universit y 

For t  Worth ,  T X 7612 9 
thubbard@gairana .  i s .  t c u .  e d u 

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

M e m o ry fo r  th e positio n o f  a  movin g targe t  i s  displace d 
forwar d from  th e actua l  positio n o f  th e target ;  thi s patter n 
has bee n calle d representationa l  momen tu m (fo r  review , 

see Hubbard ,  1995) .  Memor y fo r  th e boundarie s o f  a 

pictur e i s displace d outwar d from  th e actua l  locatio n o f  th e 
boundaries ;  thi s patter n ha s bee n calle d boundar y extensio n 

(se e Intraub ,  Bender ,  &  Mangels ,  1992) .  Bot h 
representationa l  m o m e n t u m an d boundar y extensio n 
involv e displacemen t  o f  memor y i n th e directio n beyon d 
th e actua l  stimulus ,  an d bot h type s o f  displacemen t  hav e 
been hypothesize d t o resul t  from  dynami c aspect s o f 
memory.  Give n thes e similarities ,  i t  i s  possibl e tha t 
representationa l  m o m e n t u m an d boundar y extensio n ma y 

reflec t  th e operatio n o f  a  mor e genera l  displacemen t 
mechanism . 

I n th e experiment s reporte d here ,  observer s wer e 
presente d wit h simpl e squar e stimul i  tha t  wer e eithe r 
stationar y o r  portraye d a s approachin g o r  recedin g i n depth . 
The magnitud e an d directio n o f  displacemen t  i n dept h (i.e. . 
alon g th e hn e o f  sight )  wa s assessed . 

Methods and Design 

I n al l  experiments ,  observer s viewe d target s consistin g o f 
compute r  animate d display s tha t  portraye d movemen t  i n 
dept h b y manipulatio n o f  visua l  angle .  I n Experiment s I 
and 2 ,  target s approached ,  receded ,  o r  maintaine d a  constan t 
distance .  I n Experimen t  3 ,  target s approached ,  receded , 
moved towar d th e left ,  o r  move d towar d th e right.  I n 
Experimen t  4 ,  on e o f  thre e differen t  size s o f  stationar y 
targe t  wa s shown ,  an d memor y wa s teste d afte r  on e o f  tw o 
differen t  retentio n intervals .  I n Experimen t  5 ,  on e o f  five 
differen t  size s o f  stationar y targe t  wa s shown ,  an d afte r  on e 
of  thre e differen t  retentio n interval s observer s receive d a n 
auditor y cu e instructin g the m t o indicat e th e remembere d 
locatio n o f  eithe r  th e to p o r  botto m edg e o f  th e target . 

Results 

I n Experiment s 1  an d 2 ,  faste r  target s wer e displace d 
forwar d (i n th e directio n o f  motion )  an d slowe r  target s 
wer e displace d backward .  I n Experimen t  3 ,  motio n i n th e 
pictur e plan e le d t o greate r  fowar d displacemen t  tha n 
motio n i n depth .  I n Experiment s 1 ,  2 .  an d 3 .  greate r 

targe t  velocit y le d t o greate r  forwar d (les s backward ) 

displacement .  I n Experiment s 1  an d 4 .  memor y fcx * 
stationar y target s wa s displace d awa y from  th e observer . 
and i n Experimen t  4 ,  th e initia l  displacemen t  awa y from 

th e observe r  wa s followe d b y a  subsequen t  displacemen t 

towar d th e mea n stimulu s distance .  I n Experimen t  5 , 
memory fo r  bot h th e to p an d botto m edge s o f  th e targe t 

was displace d inwar d towar d th e cente r  o f  th e target ,  a 
patter n consisten t  wit h displacemen t  o f  th e targe t  awa y 
from  th e observer . 

Discussion 

Displacemen t  i n dept h consisten t  wit h boundar y extensio n 
or  representationa l  momentu m wa s observe d i n al l 
experiments .  Th e dat a ar e consisten t  wit h bot h Frey d an d 

Johnson' s (1987 )  two-componen t  mode l  o f  th e tim e 
cours e o f  representationa l  momen tu m an d wit h Intrau b e t 

al.' s  (1992 )  two-componen t  mode l  o f  boundar y extension . 
Thes e dat a suppor t  th e hypothesi s tha t  representationa l 

momentu m an d boundar y extensio n ma y b e specia l  case s 
of  a  deepe r  an d mor e genera l  extrapolatio n proces s tha t 
biase s spatia l  memor y b y distortin g memor y i n direction s 
most  consisten t  wit h pas t  experienc e (se e als o Hubbard ,  i n 
press) . 
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