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Representa t iona l  Permeabi l i t y  a n d Physica l  I m a g e r y 

Danie l  L .  Schwart z 
Psycholog y an d Human Developmenl ,  Vanderbil l  Universit y 

Nashville ,  T N 3720 3 US A 
schwardl@ctrvax.vanderbilt.ed u 

Peopl e ca n imagin e physica l  dynamics .  Physica l  imager y 
i s analyticall y distinguishabl e fro m spatia l  imagery .  Imagin e 
runnin g i n a n air y roo m versu s runnin g i n a  water-fille d 
pool .  Althoug h m a n y o f  th e relevan t  spatia l  propertie s ar e 
identical ,  th e effect s o f  imagine d resistanc e ar e 
introspectivel y manifest . 

Physica l  imager y need s a  flexibl e representationa l  system . 
Wherea s complexe s o f  spatia l  relation s ar e ofte n invariant , 
physica l  one s ofte n ar e not .  Th e occlusio n o f  on e bal l  b y 
another ,  fo r  example ,  i s a n invarian t  correlat e o f  relativ e 
depth .  Consequently ,  on e m a y posi t  a  representationa l 
syste m i n whic h th e inferenc e fro m occlusio n t o dept h i s 
inheren t  (e.g. ,  shor t  o f  lying ,  on e canno t  eve n imagin e th e 
alternative) .  I n contrast ,  th e surfac e o f  a  painte d bal l  i s no t 
reliabl y diagnosti c o f  it s bounce ;  pain t  coul d b e coverin g 
cor k o r  rubber .  Therefore ,  fo r  physica l  imagery ,  on e shoul d 
not  expec t  a  representationa l  syste m i n whic h percept s an d 
inference s ar e rigidly  coupled . 

Th e implicatio n her e i s tha t  physica l  imager y shoul d b e 
permeable :  Unfoldin g physica l  informatio n an d one' s belie f 
state s shoul d influenc e one' s imaginatio n o f  dynami c event s 
(e.g. ,  on e learn s th e bal l  i s a  "superball") .  Researc h relevan t 
t o physica l  imagery ,  however ,  ha s typicall y explore d 
imagination s tha t  ar e impenetrabl e -  n o coaxin g ca n chang e 
one' s visibl e o r  imagine d percept .  Thi s researc h canno t 
explai n h o w peopl e manag e t o imagin e th e variable ,  o r 
context-sensitive ,  aspect s o f  th e physica l  world . 

T o investigat e th e us e o f  context-sensitiv e informatio n i n 
imagery ,  I  wor k fro m th e mode l  o f  menta l  depictio n 
(Schwart z &  Black ,  1996) .  I n a  menta l  depiction ,  ther e ar e 
tw o phases .  I n th e constructio n phas e a  mode l  i s compose d 
fro m beliefs ,  memor ie s an d percepts .  Th e resultin g 
representatio n include s a  se t  o f  constraint s tha t  coordinat e 
relativ e rate s o f  chang e betwee n imagine d objects .  I n th e 
dynami c phase ,  on e imagine d objec t  i s  pu t  int o motion ,  an d 
as a  resul t  o f  embedde d constraints ,  a  secon d objec t 
dynamicall y responds . 

Thi s simpl e mode l  make s severa l  prediction s abou t  place s 
of  successfu l  an d unsuccessfu l  permeability .  [Bl ]  Belief s ca n 
successfull y introduc e imagine d physica l  constraint s durin g 
th e constructio n phase .  [B2 ]  But ,  belief s abou t  th e outcom e 
of  a n even t  shoul d b e destructiv e t o mode l  dynamic s becaus e 
the y dictat e mode l  outcome s rathe r  tha n lettin g the m emerg e 
throug h imagine d rate s o f  interaction .  [CI ]  Contextua l  dat a 
nee d no t  influenc e th e constructio n phase .  (I t  i s  one' s 
imaginatio n afte r  all. )  [C2 ]  But ,  contex t  informatio n tha t 
conflict s wit h th e constraint s necessar y fo r  runnin g th e 

model  shoul d destro y mode l  dynamics .  (C3 ]  Unfolding , 
environmenta l  rat e informatio n ca n infor m mode l  dynamics . 

The prediction s wer e teste d wit h a  tas k fo r  whic h peopl e 
do no t  hav e correc t  belief s bu t  d o hav e correc t  physica l 
imagery .  Imagin e tw o glasse s o f  identica l  heigh t  an d level s 
of  water .  Th e differenc e i s tha t  on e glas s i s wide r  tha n th e 
other .  I f  th e tw o glasse s ar e tilte d a t  th e sam e rate ,  wil l  th e 
wate r  touc h th e rim s a t  th e sam e o r  differen t  times ? Mos t 
peopl e answe r  thi s comparativ e questio n incorrectly . 
Alternatively ,  peopl e hol d a n empt y glas s wit h a  blac k lin e 
and imagin e tha t  ther e i s wate r  t o th e leve l  o f  th e line .  Thei r 
tas k i s t o clos e thei r  eye s an d til t  eac h glas s i n tur n unti l  th e 
imagine d wate r  jus t  reache s th e lip .  I n thi s case ,  peopl e 
correctl y til t  a  narro w glas s furthe r  tha n a  wid e glass . 

The followin g result s supporte d th e 5  hypotheses .  [Bl ] 
Peopl e imagine d th e glasse s filled  wit h eithe r  molasse s o r 
water .  Although ,  whe n aske d afterward s the y sai d wate r  an d 
molasse s shoul d b e tilte d th e sam e amount ,  peopl e tilte d th e 
molasse s glasse s further .  [B2 ]  Peopl e eithe r  tilte d th e glasse s 
first  an d the n mad e th e comparativ e judgment ,  o r  the y mad e 
th e judgmen t  an d the n tilte d th e glasses .  I n th e forme r  case , 
peopl e correctl y tilte d th e glasse s an d m a d e th e incorrec t 
comparativ e judgment .  I n th e latte r  case ,  peopl e m a d e th e 
incorrec t  comparativ e judgmen t  an d incorrectl y tilte d th e 
glasses .  [C1&2 ]  Peopl e eithe r  hel d a  glas s (a )  uprigh t  o r  (b ) 
sideway s an d imagine d tha t  i t  wa s upright .  The y wer e aske d 
t o rat e th e water-imag e qualit y prio r  t o an d durin g tilting . 
Pre-tiltin g imag e qualit y wa s goo d fo r  bot h uprigh t  an d 
imagine d upright .  During-til t  imag e qualit y wa s goo d fo r 
upright ,  bu t  ba d fo r  imagine d upright .  Confirmin g thi s latte r 
difference ,  peopl e tilte d th e glasse s ver y inaccuratel y whe n 
goin g agains t  gravity ,  bu t  wer e fin e w h e n goin g wit h 
gravity .  [C3 ]  Peopl e tilte d th e glasses ,  imagine d tiltin g th e 
glasses ,  o r  tilte d glasse s wit h weighte d bottoms .  Th e 
manual  an d imagine d tilt s  wer e identical ,  wherea s th e 
weighte d glasse s le d t o systemati c under-rotations .  Peopl e 
though t  th e wate r  wa s changin g a t  a  faste r  rat e th e farthe r  th e 
glasse s wer e rotate d (becaus e o f  th e increasin g torqu e du e t o 
th e weighte d bottom) . 

I n sum ,  physica l  imager y i s permeabl e t o beliefs ,  spatia l 
information,  an d on-goin g physica l  data ,  bu t  i t  i s  no t 
reducibl e t o thes e source s o f  information . 
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