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Targe t  Siz e an d Representationa l  M o m e n t u m : 

A Re-Evaluatio n o f  th e M o m e n t u m Metapho r 

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

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

Int roduct io n 
Memory fo r  th e positio n o f  a  movin g targe t  i s  usuall y 
displace d forwar d from  th e actua l  positio n o f  tha t  target ;  thi s 
patter n i s  calle d representationa l  momentu m ( R M ;  fo r 
review ,  Hubbard ,  1995b) .  Finke ,  Freyd ,  an d Shy i  (1986 ) 
suggeste d R M resulte d from  internalizatio n o f  principle s o f 
momentum b y th e representationa l  system ,  an d thi s 
momentum metapho r  predict s tha t  factor s tha t  influenc e 
physica l  momen tu m shoul d influenc e R M .  Physica l 
momentum i s th e produc t  o f  mas s an d velocity ,  an d s o a n 
object' s mas s an d velocit y shoul d influenc e R M fo r  tha t 
object . 

Faste r  target s exhibi t  greate r  R M (Frey d &  Finke ,  1985) , 
but  increase s i n targe t  siz e (i.e. ,  implie d targe t  mass )  d o no t 
influenc e R M fo r  horizontall y movin g o r  rotatin g target s 
(Coope r  &  Munger ,  1993) .  However ,  large r  horizontall y 
movin g target s ar e displace d downwar d mor e tha n ar e 
smalle r  horizontall y movin g target s (Hubbard ,  1995a) .  Thi s 
downwar d displacement ,  couple d wit h failure s t o find  eflfect s 
of  targe t  siz e o n R M fo r  horizontall y movin g an d rotatin g 
targets ,  suggest s tha t  effect s o f  targe t  siz e ma y b e limite d t o 
th e axi s aligne d wit h implie d gravitationa l  attraction . 

Methods 
Observer s viewe d computer-animate d display s tha t 
portraye d eithe r  a  horizontall y (Exp .  1 )  o r  verticall y (Exp . 
2)  movin g blac k squar e targe t  (o n a  whit e background). 
Targe t  siz e (20 ,  30 ,  40 ,  50 ,  o r  6 0 pixel s i n diameter )  an d 
velocit y  (5 ,  10 ,  o r  157second )  wer e constan t  withi n a  frial 
and varie d acros s trials .  Th e targe t  vanishe d withou t 
warning ,  an d observer s indicate d th e judge d vanishin g 
poin t  b y positionin g th e curso r  ove r  th e locatio n i n whic h 
th e targe t  wa s Judge d t o hav e vanished . 

Results 
Difference s betwee n th e judge d vanishin g poin t  an d th e tru e 
vanishin g poin t  wer e measured ,  an d thes e difference s wer e 
referre d t o a s displacement .  Displacement s alon g th e axi s o f 
motio n (A /  displacement ,  th e x  axi s i n Exp .  1  an d th e y  axi s 
i n Exp .  2 )  an d th e orthogona l  axi s ( O displacement ,  th e y 
axi s i n Exp .  1  an d th e x  axi s i n Exp .  2 )  wer e analyze d i n 
separat e A N O V A s. 

I n Exp .  1 ,  siz e di d no t  influenc e M displacement ,  bu t 
siz e di d influenc e O  displacemen t  suc h tha t  large r  target s 
wer e displace d furthe r  downward .  I n Exp .  1 ,  faste r  target s 
als o exhibite d greate r  M displacement .  I n Exp .  2 ,  large r 
target s produce d greate r  M displacemen t  whe n target s 
descende d an d smalle r  M displacemen t  whe n target s 
ascended .  I n Exp .  2 ,  siz e di d no t  influenc e O  displacement . 

D i s c u s s i o n 
Influence s o f  targe t  siz e o n O  displacemen t  i n Exp .  1  an d M 
displacemen t  i n Exp .  2 ,  an d failure s o f  targe t  siz e t o 
influenc e M displacemen t  i n Exp .  1  an d O  displacemen t  i n 
Exp .  2 ,  sugges t  targe t  siz e influence s displacemen t  onl y 
alon g th e axi s aligne d wit h implie d gravitationa l  attraction . 
Thi s ma y occu r  becaus e observers '  representationa l  system s 
respon d t o implie d weight ,  rathe r  tha n t o implie d mass . 
Withi n th e terrestria l  environment ,  mas s i s  experience d a s 
weight .  A n interpretatio n o f  mas s a s weigh t  suggest s 
observer s internalize d subjectiv e consequence s o f  physica l 
principles ,  rathe r  tha n litera l  physica l  principle s pe r  se . 

I t  ma y b e tha t  implie d weigh t  biase s memor y downward , 
and tha t  thi s bia s increase s wit h increase s i n targe t  size .  Fo r 
ascendin g targets ,  downwar d bia s an d R M operat e i n 
opposit e directions ;  fo r  descendin g targets ,  downwar d bia s 
and R M operat e i n th e sam e direction .  I f  remembere d 
positio n reflect s a  combinatio n o f  weigh t  an d m o m e n t u m 
effects ,  the n increase s i n R M fo r  descendin g target s an d 
decrease s i n R M fo r  ascendin g target s wit h increase s i n 
targe t  siz e ma y b e accounte d fo r  (se e Hubbard ,  i n press) . 
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