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We explor e severa l  implication s o f  th e clai m tha t  menta l 
Image s ar e menta l  representations ,  i.e .  tha t  imagin g create s a n 
intensiona l  context .  Th e experiment s show ,  first ,  tha t  image s 
ar e entirel y unambiguou s i n wha t  the y represent ,  and ,  second , 
tha t  ho w a n imag e i s understoo d place s limitation s o n wha t  th e 
imag e i s likel y t o cal l  t o mind .  We argu e tha t  image s hav e 
tw o differen t  kind s o f  properties :  som e b y virtu e o f  bein g 
menta l  representations ,  an d som e b y virtu e o f  bein g a  particula r 
kin d o f  representation ,  i.e .  embodyin g meaning s i n a  certai n 
(quasi-perceptual )  way .  We discus s bot h th e relationshi p 
betwee n image s an d pictures ,  an d betwee n image s an d othe r  form s 
of  representation . 

We begi n wit h a  sinq)l e claim :  Menta l  image s ar e consciou s menta l 
representations ,  an d thi s ha s importan t  consequence s fo r  ho w image s function . 
I n thi s paper ,  w e spel l  ou t  jus t  par t  o f  wha t  thi s innocent-soundin g clai m 
implies .  Whil e ou r  primar y agend a i s t o sho w tha t  thi s vie w i s correct ,  w e 
als o inten d t o sho w tha t  thi s vie w i s genuinel y differen t  fro m ho w other s i n 
th e fiel d conceiv e o f  images ,  and ,  mos t  important ,  t o sho w ho w muc h i s a t 
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stake In the argument. 

One way to think about mental Images is to think of them as being just 
lik e pictures ,  s o tha t  imager y i s i n man y way s jus t  lik e perception .  Ther e i s 

much t o recommen d thi s view ,  includin g bot h common sens e introspectio n an d th e 
vas t  amoun t  o f  dat a fro m imager y research .  Thos e data ,  fo r  example ,  indicat e 
tha t  ho w w e Inspec t  a n imag e (ho w w e sca n acros s it ,  o r  ho w w e zoo m i n t o se e 
detail )  seem s t o matc h ho w w e inspec t  pictures .  Likewise ,  w e see m t o b e 
Influence d i n comparabl e way s b y image d an d actua l  stimuli .  Th e imager y 
mediu m itsel f  reveal s man y picture-lik e qualities :  Images ,  lik e pictures , 
respec t  spatia l  relation s i n a  certai n way .  Aspect s tha t  ar e salien t  i n a 
pictur e ar e als o prominen t  i n a n image ,  etc . 

However, there is one regard in which images are not like pictures. A 
pictur e i s a  physica l  thing ,  wit h a n existenc e independen t  o f  th e perceiver . 
I f  w e wan t  t o kno w wha t  a  pictur e represents ,  w e mus t  inspec t  i t  i n orde r  t o 
for m som e interpretation .  An d tha t  i s th e critica l  part :  Picture s mus t 
somehow b e interpreted .  Among othe r  consequences ,  thi s create s th e possibilit y 
fo r  misinterpretation ,  and ,  sinc e man y interpretation s migh t  b e possible ,  a 
pictur e ca n b e ambiguous ,  a s fo r  exfunpl e th e Necke r  cub e is . 

One might claim that all of this is true for images. On this conception, 
imager y begin s wit h som e ra w material ,  a n arra y o f  line s o r  points .  T o 
figur e ou t  wha t  th e imag e i s a n imag e £f ,  w e interpre t  it ,  throug h a  proces s 
relate d t o perceiving .  Kossly n (1980 ,  1983 )  offer s on e versio n o f  thi s view ; 
simila r  argument s ca n b e foun d i n Fink e (1980) . 

There is, however, an alternate account of how mental images are compre-
hended .  (Cf .  Casey ,  1976 ;  Chamber s an d Reisberg ,  1985 ;  Fodor ,  1981 ;  Koler s 
and Smythe ,  1984 .  Reed ,  1974 ,  an d Hinton ,  1979 ,  hav e als o offere d simila r 
conceptions. )  A t  th e cor e o f  thi s argumen t  i s th e clai m tha t  images ,  a s 
menta l  representations ,  onl y exis t  throug h ou r  understandin g o f  them ;  henc e 
th e imag e an d th e understandin g ar e inseparable .  Ther e i s n o free-standin g 
ico n i n imager y i n nee d o f  interpretation ,  an d ther e i s n o interpretiv e 
process . 

To put this differently, images are embodiments of thoughts. Consider 
fo r  a  moment  wha t  i t  mean s t o hav e a  thought ,  fo r  example ,  a  though t  abou t 
tigers .  I t  woul d b e absur d t o say ,  "Righ t  now ,  I  believ e I' m thinkin g abou t 
tigers ,  bu t  thi s belie f  migh t  b e false. "  I t  migh t  b e tru e tha t  I  d o no t 
kno w muc h abou t  tigers ,  makin g th e though t  impoverished .  I t  ma y tur n ou t 
tha t  som e o f  th e thing s I  kno w abou t  tiger s ar e false ,  s o tha t  my though t 
wil l  b e counterfactual .  Nonetheless ,  i f  I  understan d th e though t  a s bein g 
abou t  tigers ,  the n i t  i s  abou t  tigers ,  becaus e i t  i s  onl y throug h my under -
standin g o f  i t  tha t  th e though t  ha s an y definitio n a t  all .  Ther e i s 
certainl y n o nee d t o interpre t  th e though t  t o lear n wha t  i t  i s  about ;  ther e 

i s n o wa y t o b e mistake n abou t  wha t  a  though t  refer s to ,  an d n o possibilit y 
fo r  ambiguit y i n wha t  a  though t  i s about . 

Images are one of the forms thoughts can take. Thus, images are 
thoughts ,  or ,  i n th e customar y terms ,  ar e menta l  representations .  When a n 
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imag e come s int o being ,  i t  come s int o bein g understoo d i n a  particula r  way ,  a s 
an imag e o f  som e particula r  thing .  Jus t  a s wit h thought s i n an y othe r  form , 
ther e i s n o interpretiv e proces s neede d t o lear n wha t  th e imag e depicts ,  an d 
ther e i s n o wa y t o b e confuse d o r  mistake n abou t  a n image' s contents . 

Our research began with an examination of an assertion central to this 
view :  th e clai m tha t  images ,  lik e thought s I n general ,  canno t  b e ambiguous . 
To tes t  thi s claim ,  however ,  w e mus t  dea l  wit h a  complication :  Whethe r  o r  no t 
one ca n reinterpre t  a n image ,  on e ca n certainl y replac e a n image .  Therefore , 
one coul d imag e th e Necke r  cub e (Figur e 1 ) ,  fo r  example ,  b y firs t  imagin g 
Cube A ,  the n B ,  the n A  again ,  an d s o b y a  successio n o f  replacement s see m t o 
be reinterpretin g a  singl e image .  Thi s possibilit y  i s  easil y removed :  T o 
replac e a n image ,  on e need s t o kno w wit h wha t  t o replac e it .  Thu s th e critica l 
questio n i s no t  simpl y whethe r  on e ca n repars e a n imag e b y imposin g a n alread y 
familia r  scheme ;  th e questio n instea d i s whethe r  on e ca n discove r  a n unantici -
pated ,  uncue d shap e i n a n image . 

Subjects in our first experiment were shown pictures of several ambiguous 
figures ,  t o mak e certai n the y understoo d figura l  reversal .  Subject s wer e nex t 
shown th e tes t  stimulu s (th e duck/rabbit .  Figur e 2A )  an d wer e aske d t o for m a 
"menta l  picture "  o f  thi s figure ,  s o tha t  the y woul d b e abl e t o dra w i t  late r 
on .  We too k a  variet y o f  step s t o ensur e tha t  subject s wer e unfamilia r  wit h 
thi s figure ,  amon g the m excludin g psycholog y student s fro m th e experiment . 

The test stimulus was shown only for five seconds. Pilot data indicated 
thi s wa s sufficien t  fo r  encodin g th e figure ,  bu t  no t  enoug h tim e fo r  naiv e 
subject s t o fin d bot h construals .  Thi s i s critical ,  give n ou r  concer n abou t 
excludin g imag e replacement .  Henc e w e wan t  t o ensur e tha t  th e firs t  reversa l 
doe s no t  happe n whil e viewin g th e picture ,  s o tha t  an y reversal s fro m th e 
imag e (i f  the y occur )  wil l  reflec t  bonafid e discoveries . 

/ p i  f I 7 

A & 

FIGURE 1 :  TH E TWO ALTERNATE VIEW S O F TH E NECKER CUBE. 
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FIGURE 2 :  TH E AMBIGUOUS FORMS USED I N TH E STUDIE S (SE E TEX T FO R DETAILS ) 

Next ,  subject s wer e show n th e chef/do g (Figur e 2B) .  We hope d thi s 
woul d mak e i t  totall y clea r  t o subject s wha t  thei r  tas k was .  Lik e th e duck / 
rabbit ,  thi s for m i s a  simpl e lin e drawing ;  bot h figure s revers e i n a  simila r 
fashion .  Subject s wer e tol d tha t  shiftin g thei r  gaz e fro m th e lowe r  lef t 
corne r  o f  th e chef/do g t o th e lowe r  righ t  migh t  hel p i n findin g th e alternat e 
construal . 

Subjects were then asked to recall their image of the duck/rabbit. All 
had eithe r  see n th e duc k o r  th e rabbi t  initially ;  the y wer e no w aske d t o 
identif y th e alternat e view .  We gav e th e subject s a  standardize d serie s o f 
prompt s an d hints ,  askin g i f  the y ha d a  "clea r  menta l  picture "  an d whethe r 
the y coul d fin d a n alternativ e "i n th e sam e wa y tha t  (they )  di d fo r  th e chef / 
dog. "  Subject s wer e urge d t o loo k a t  th e "eas t  corner "  o f  th e image d figure , 
the n th e "west, "  an d s o forth .  (Thes e cue s ar e effectiv e i n elicitin g 
reinterpretation s i f  ther e i s a n actua l  stimulu s available ,  rathe r  tha n a n 
image. ) 

Finally ,  subject s wer e give n a  piec e o f  pape r  an d aske d t o dra w a 
pictur e o f  th e image d stimulus ,  the n t o inspec t  thei r  ow n drawin g unti l  the y 
foun d th e alternat e construal .  I f  needed ,  subject s wer e give n th e sam e cue s 
tha t  ha d bee n use d wit h th e image . 

Exactly 100% of the subjects failed in the imagery task. That is, 
subject s neve r  discovere d th e duc k i n a  rabbi t  imag e o r  th e rabbi t  i n a  duc k 
image .  I n complet e contrast ,  100 % o f  th e subject s succeeded ,  a  moment  later , 
i n reinterpretin g thei r  ow n drawing .  Thus ,  th e subject s di d hav e a n adequat e 
memory o f  th e figure ,  an d di d xmderstan d ou r  task . 

We have reproduced this result several times, with minor procedural 
changes .  We hav e trie d changin g th e instructions ,  emphasizin g t o subject s 
tha t  the y shoul d encod e a  literal ,  unbiase d cop y o f  th e figure .  (T o thi s 
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end ,  w e giv e subject s a  brie f  lesso n abou t  distortio n effect s i n memory ,  an d 
urg e the m no t  t o fal l  pre y t o these. )  We hav e als o trie d givin g mor e initia l 
practic e wit h figura l  reversal ,  an d w e hav e examine d tes t  figure s othe r  tha n 
th e duck/rabbi t  (i.e .  th e Schrode r  staircas e an d th e Necke r  cube .  Figure s 2 C 
and 2D) .  Th e result s ar e unchange d b y an y o f  thes e (Tabl e 1 ) . 

These are obviously strong results, and warrant caution in their inter-
pretation .  I n a n earl y repor t  o f  thes e dat a (Chamber s an d Reisberg ,  1985) , 
we conside r  man y o f  th e way s on e migh t  tr y t o explai n awa y thes e findings ,  an d 
th e result s surviv e al l  o f  th e attacks .  On e o f  thos e considerations ,  however , 
i s  wort h a  brie f  mention .  Subjects '  succes s i n reinterpretin g thei r  ow n 
drawing s provide s a n importan t  suppor t  fo r  ou r  claims ,  indicatin g tha t  subject s 
di d encod e a n accurat e cop y o f  th e stimulus .  T o as k whethe r  thes e drawing s 
reall y wer e ambiguous ,  w e showe d th e drawing s t o a  ne w grou p o f  subjects , 
subject s wh o ha d neve r  see n th e origina l  figure .  I n a  procedur e simila r  t o 
tha t  alread y described ,  thes e ne w subject s wer e abl e t o discove r  bot h 
interpretation s o f  th e drawings ,  strengthenin g th e clai m tha t  th e earlie r 
subject s wer e i n fac t  creatin g a n ambiguou s drawin g fro m a n unambiguou s image . 

We have also obtained parallel results with auditory imagery (Reisberg, 
Smit h an d Sonenshine ,  1986) .  A s ou r  ambiguou s stimulus ,  w e emplo y rapi d 
repetition s o f  th e wor d "stress. "  When thes e repetition s ar e aloud ,  th e 
resultin g soundstrea m i s ambiguou s abou t  th e location s o f  th e wor d boundaries , 
creatin g a  stimulu s whic h coul d b e stress ,  dress ,  res t  o r  tress .  Ou r  procedur e 
wit h thi s stimulu s i s modele d afte r  th e on e alread y described :  w e acquain t 
subject s wit h ambiguou s auditor y stimul i  (usin g repetition s o f  life ,  wit h th e 
soundstrea m ambiguou s betwee n lif e an d f ly) .  We the n as k subject s t o imagin e 
th e repetition s o f  stress ,  an d as k the m t o fin d mor e tha n on e interpretatio n 
of  it ,  jus t  a s the y di d wit h life .  I n analyzin g thes e results ,  w e nee d t o 
tak e step s t o rul e ou t  bot h guessin g strategie s an d subvocalization ,  bu t  onc e 
thi s i s done ,  th e result s ech o thos e w e hav e bee n discussing :  Jus t  a s wit h 
visua l  imagery ,  subject s reliabl y fai l  t o reinterpre t  th e auditor y image . 

TABLE 1 :  SUMMARY 

Experimen t  an d 
tes t  stimulu s 

1 Duck/rabbi t 

2 Duck/rabbi t 

4 Duck/rabbi t 

Necke r  cub e 

OF 

Schrode r  staircas e 

RESULTS WIT H VISUA L AMBIGUOUS 

N 

15 

10 

10 

10 

10 

Number 
Fro m 
imag e 

0 

0 

0 

0 

0 

of 

FIGURES 

reversal s 
Fro m ow n 
drawin g 

15 

10 

10 

10 

6 

(Afte r  Chamber s an d Reisberg ,  1985 ) 
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Unfortunately ,  though ,  ther e ar e man y observation s v/hlo h d o no t  see m t o 
fi t  wit h thi s conceptio n o f  imagery .  I n man y menta l  rotatio n studies ,  fo r 
example ,  subject s mus t  decid e i f  a  stimulu s i s a  lette r  o r  a  mirror-reversa l  o f 
one .  Th e dat a strongl y indicat e that ,  i n makin g thi s decision ,  subject s firs t 
rotat e th e image ;  onl y the n ca n the y decid e wha t  th e imag e depicts .  Thu s th e 
understandin g o f  thi s imag e seem s t o b e arrivin g rathe r  late :  Unti l  th e 
rotatio n i s complete ,  th e subjec t  doe s no t  kno w wha t  th e imag e i s a n imag e of , 
i n seemin g contradictio n t o ou r  view . 

Our account of this (and related cases) appeals to a notion already 
mentioned ,  namely ,  imag e replacement .  I t  i s  clea r  tha t  image s ca n serv e a s 
memory cues ,  evokin g othe r  image s o r  othe r  thoughts .  I n th e menta l  rotatio n 
case ,  on e firs t  ha s i n min d a n imag e o f  a  particula r  form .  Tha t  imag e ma y o r 
may no t  evok e th e though t  o f  som e letter .  I f  i t  does ,  on e replace s th e shap e 
imag e wit h a  lette r  image ,  wit h th e replacement ,  a s i t  turn s out ,  isomorphi c 
wit h it s predecessor . 

While images can call forward other ideas in this way, it is critical 
t o kee p i n min d tha t  thi s evokatio n begin s wit h a n unambiguou s representation . 
The imag e i s understoo d i n a  certai n way ,  an d thi s give s th e imag e a  specifi c 
phenomena l  appearance .  I t  i s  thi s phenomena l  appearanc e whic h govern s wha t 
th e imag e resembles ,  and ,  finally ,  i t  i s  th e resemblanc e patter n whic h guide s 
what  a n imag e wil l  cal l  t o mind .  We stres s tha t  thi s cascad e o f  implication s 
begin s wit h ho w th e imag e i s understood ,  an d so ,  i n thi s way ,  th e under -
standin g place s limit s o n wha t  th e imag e wil l  evoke ,  an d o n wha t  w e ca n 
lear n fro m o r  abou t  th e image .  T o pu t  al l  thi s differently ,  th e notio n o f 
imag e replacemen t  seem s initiall y  troublesom e fo r  ou r  view ,  sinc e i t  appear s 
t o rende r  th e vie w immun e t o falsification .  A s w e wil l  see ,  though ,  thi s 
notio n i s no t  a t  al l  a  sourc e o f  trouble ;  fa r  fro m it ,  imag e replacemen t 
provide s a  mean s o f  showin g th e importanc e o f  ho w a n imag e i s understood . 

What exactly does it mean to understand an image in a certain way? This 
i s i n severa l  regard s a n empirica l  issue ;  ou r  experiment s explor e th e obviou s 
suggestio n tha t  th e understandin g whic h characterize s imager y i s th e sam e 
as tha t  whic h characterize s perception ;  th e result s clearl y favo r  thi s view . 

In unpacking this argument, it may be simplest to begin with the data. 
We tel l  subject s i n th e nex t  experimen t  tha t  w e ar e studyin g memor y fo r 
abstrac t  forms .  Subject s ar e show n a  successio n o f  shapes ,  eac h fo r  5 
seconds .  Afte r  th e shap e i s removed ,  subject s ar e aske d t o for m a n imag e 
of  it ,  an d the n t o rotat e th e imag e b y a  certai n amount ,  sometime s 9 0 degree s 
and sometime s 18 0 degrees ,  an d s o on .  Finally ,  subject s dra w a  pictur e o f 
th e for m i n it s rotate d position . 

This sequence is designed to set the subject for seeing abstract, 
unidentifiabl e forms ,  s o tha t  w e ca n no w smuggl e i n ou r  tes t  figure :  Th e 
tent h shap e i n th e series ,  presente d wit h n o specia l  notice ,  wa s a n outlin e 
drawin g o f  Texas ,  rotate d s o tha t  it s easter n edg e wa s a t  th e to p o f  th e 
pictur e (Figur e 3 ) .  Subject s encode d thi s shape ,  the n image d it ,  an d 
finall y rotate d th e imag e 9 0 degrees ,  s o tha t  the y wer e no w contemplatin g 
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FIGURE 3 :  TES T STIMULU S FO R TH E ORIENTATIO N STUDIES . 

an image of a correctly righted map of the Lone Star State. Then, instead of 
askin g th e subjec t  t o dra w a  picture ,  a s the y ha d bee n doing ,  w e tel l  the m 
tha t  thi s shap e "resemble s a  familia r  geographi c form, "  an d w e as k the m t o 
identif y tha t  form . 

This experiment rests on two premises, both extrapolations from the data 
of  perception .  First ,  phenomena l  shap e depend s heavil y o n a n assignmen t  o f 
orientation .  Tha t  i s why ,  fo r  example ,  diamond s loo k differentl y fro m 
squares ,  a s ca n b e demonstrate d i n a  variet y o f  ways .  (Thes e includ e 
resemblanc e patterns ,  subjects '  abilit y  t o judg e whethe r  th e figure' s comer s 
ar e righ t  angles ,  wit h muc h les s sensitivit y t o thi s i n diamonds ,  an d s o on. ) 
Second ,  onc e th e perceptua l  syste m ha s assigne d a n orientation ,  ther e seem s t o 
be resistanc e t o changin g thi s assignment .  A s Mac h note d man y year s ago ,  i f 
one rotate s a  square ,  i t  doe s no t  becom e a  diamond ;  i t  become s a  tilte d 
square .  (Thi s presumabl y play s a  rol e i n ho w w e recogniz e object s despit e 
change s i n retina l  orientation. ) 

Subjects will presumably understand our test stimulus as being oriented 
suc h tha t  th e perceive d to p i s th e sid e topmos t  i n th e drawing .  Thi s 
specificatio n abou t  ho w th e for m i s t o b e understoo d wil l  b e par t  o f  th e 
image ,  an d wil l  influenc e th e subjectiv e appearanc e o f  th e image .  Rotatin g 
th e imag e wil l  no t  chang e thi s specification ,  i f  imager y i s lik e perceptio n 
i n thi s regard .  Give n al l  this ,  w e clai m that ,  b y virtu e o f  havin g a n 
orientatio n differen t  fro m tha t  o f  Texas ,  th e imag e i s a  differen t  shape . 
Geometrically ,  th e imag e an d Texa s ar e isomorphic ,  but ,  psychologically , 
the y represen t  differen t  forms .  Hence ,  th e imag e doe s no t  resembl e Texas , 
and wil l  no t  cal l  Texa s t o mind . 

The dat a ar e quit e clear-cut .  O f  th e 1 5 subjects ,  100 % faile d t o 
identif y Texa s i n th e image ,  eve n thoug h th e imag e ha s bee n rotate d into ,  s o 
t o speak ,  th e Texa s position ,  an d despit e th e cu e tha t  th e imag e resemble s 
a geographi c form .  We kno w i n additio n tha t  th e subject s di d adequatel y 
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encod e th e shape :  Afte r  th e subject s ha d trie d xinsuccessfull y fo r  6 0 second s 
t o identif y th e shape ,  w e aske d the m t o dra w a  pictur e o f  thei r  image .  Eigh t 
of  th e 1 5 subject s identifie d Texa s i n thei r  drawings . 

Is orientation really critical in the failure to recognize Texas? If so, 
we shoul d b e abl e t o chang e th e outcom e o f  thi s procedur e i f  w e chang e ho w 
subject s understan d th e image' s orientation .  We kno w fro m man y perceptua l 
studie s tha t  rotatio n b y itsel f  doe s no t  chang e ho w a  for m i s understood ;  w e 
relie d o n thi s i n th e stud y jus t  described .  Bu t  w e als o kno w tha t  deliberat e 
intentio n ca n ste p i n an d tak e ove r  i n reassignin g orientation ,  e.g .  i f 
subject s ar e tol d directl y t o thin k abou t  a  for m a s havin g a  differen t  to p 
(cf .  Roc k an d Leaman ,  1963 ;  Attneav e an d Reid ,  1968) .  Ou r  nex t  stud y exploit s 
thi s fact ,  usin g th e sam e procedur e a s th e previou s study ,  bu t  wit h a  sligh t 
chang e i n instructions :  Instea d o f  askin g subject s t o rotat e th e imag e o f 
eac h figure ,  w e simpl y tol d the m t o thin k abou t  eac h a s havin g a  ne w top , 
makin g th e lef t  sid e th e figure' s top ,  o r  th e righ t  side ,  an d s o on . 

As before, subjects were shown a series of shapes, each for 5 seconds. 
Subject s image d each ,  the n wer e aske d t o reassig n th e form' s top .  Sometime s 
we tol d the m t o thin k o f  th e lef t  edg e a s th e top ,  sometime s th e right ,  al l 
matche d t o th e previou s experiment .  Subject s the n dre w eac h form ,  wit h it s 
new to p a t  th e to p o f  th e drawing .  Fo r  th e tes t  figure ,  agai n Texas ,  subject s 
wer e aske d t o reassig n th e lef t  sid e a s th e top ,  settin g th e ma p upright . 
Once again ,  w e tol d the m tha t  th e shap e resemble d a  familia r  geographi c form , 
and aske d the m wha t  th e for m was . 

In sharp contrast to the first study, 7- of the 15 subjects, almost half, 
identifie d Texa s i n thei r  imag e (se e Tabl e 2 ) .  Thus ,  orientatio n doe s see m 
t o b e th e key .  I f  w e chang e ho w th e subjec t  understand s th e image' s orienta -
tion ,  w e chang e th e results . 

We have some other data which corroborate the Texas results: We show 
subject s th e shap e i n Figur e 4 ,  wit h th e sam e kin d o f  cove r  story ,  s o tha t 
the y encod e i t  a s merel y a n abstrac t  form .  I f  w e tel l  the m t o rotat e th e 
image ,  the y neve r  discove r  anything .  I f  w e tel l  the m t o thin k o f  th e botto m 
edge a s bein g th e top ,  the y discove r  th e ol d man ,  bu t  no t  th e ma p o f  th e 
U.S .  I f  w e instea d tel l  the m t o thin k o f  th e lef t  edg e a s bein g th e top , 

TABLE 2: SUMMARY OF RESULTS FOR THE ORIENTATION STUDIES 

Instructio n 

"Rotate " 

"Reassig n top " 

N 

15 

15 

Number of subject s 
who recogniz e Texa s 

Fro m 
imag e 

0 

7 

Fro m ow n 
drawin g 

8 

11 
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FIGURE 4 :  TH E "OL D MAN /  UNITE D STATES"  FIGUR E 

the y discove r  th e U.S. ,  bu t  no t  th e ol d man .  Al l  o f  thi s obviousl y mimic s 
th e Texa s result s alread y described . 

What is going on in these data? We have already mentioned the core of 
th e argument :  Whethe r  a n imag e wil l  b e recognize d a s familiar ,  o r  wha t  th e 
imag e wil l  evok e fro m memory ,  depend s o n ho w th e imag e i s understood .  I f 
th e for m i s isomorphi c wit h som e previousl y viewe d shape ,  bu t  understoo d 
differently ,  the n i t  wil l  fai l  t o remin d th e subjec t  o f  th e previousl y viewe d 
shape .  Bu t  w e nee d t o connec t  thi s t o ou r  earlie r  comment s abou t  menta l 
representation ,  an d w e als o nee d t o clarif y wha t  i t  mean s t o understan d a 
for m i n a  particula r  way .  Le t  u s retur n t o th e exampl e w e use d earlier : 
Imagin e thinkin g abou t  a  tiger .  We argue d befor e tha t  thi s necessaril y 
means tha t  yo u kno w tha t  yo u ar e thinkin g abou t  a  tiger .  Bu t  thi s doe s no t 
mean merel y tha t  yo u ar e associatin g th e labe l  "tiger "  wit h you r  thought . 
Instead ,  b y knowin g tha t  you r  though t  i s a  tige r  thought ,  yo u kno w tha t  thi s 
i s a  rea l  beast ,  tha t  "tiger "  i s  th e nam e other s cal l  it ,  tha t  thi s i s a 
concep t  wit h whic h yo u ar e familiar ,  abou t  whic h yo u hav e furthe r  knowledge , 
etc. ,  etc .  I n short ,  yo u ar e attachin g meanin g t o th e notion ,  tiger . 

For contrast, we could find someone who has never heard of tigers, and 
we coul d tel l  tha t  person :  Imagin e a  fictiona l  beas t  wit h a  cat-lik e shape , 
stripes ,  etc .  The n w e coul d tel l  thi s perso n t o cal l  thi s beas t  ''tiger, "  a 
labe l  which ,  fo r  thi s person ,  i s a  made-u p word .  Woul d tha t  perso n hav e a 
"though t  withou t  meaning, "  withou t  knowin g wha t  a  tige r  is ? Clearl y not . 
That  perso n woul d kno w tha t  a  tige r  wa s a  fictiona l  beast ,  create d b y th e 
imaginatio n wit h thes e instructions ,  an d tha t  woul d b e th e meanin g o f  tige r 
fo r  thi s person .  Moreover ,  thi s perso n woul d b e havin g a  differen t  though t 
tha n yo u o r  I  do ,  whe n w e thin k abou t  tigers . 

It is this background of associations and knowledge which is involved 
i n sayin g tha t  menta l  representation s ar e meaningful ,  tha t  the y ar e trans -
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paren t  t o th e understanding .  We ca n describ e thi s a s a  phenomenolegis t  might : 
Thought s ar e embedde d i n a  contex t  o f  understanding ,  against ,  s o t o speak , 
a particula r  menta l  landscape ,  wha t  Husser l  calle d a  se t  o f  horizons ,  o r  wit h 
what  Willia m Jame s calle d a  particula r  "fring e o f  consciousness, "  definin g tha t 
consciousness .  O r  w e ca n describ e thi s b y notin g tha t  menta l  representation s ar e 
referentiall y  opaque .  Henc e w e canno t  describ e th e representatio n merel y b y 
pointin g t o th e thin g i n th e worl d whic h i s represented ;  w e instea d nee d t o as k 
how th e represente d thin g i s though t  about ,  wha t  th e represente r  know s abou t  it . 
To tak e th e tige r  example ,  th e perso n thinkin g abou t  th e fictiona l  tiger ,  o n th e 
one side ,  an d yo u o r  I ,  o n th e othe r  side ,  ar e representin g wha t  turn s ou t  t o b e 
th e sam e beast ;  nonetheless ,  w e understan d i t  i n differen t  ways ,  an d w e ar e 
havin g differen t  thoughts . 

How to apply this to Images? When one thinks about a form, one thinks about 
i t  i n way s tha t  differentiat e tha t  for m fro m othe r  forms .  A s i n th e tige r  case , 
thi s doe s no t  amoun t  merel y t o placin g a  labe l  o n th e form ;  instead ,  th e for m 
i s embedde d i n a  contex t  o f  understandin g tha t  define s wha t  th e thin g bein g 
represente d is .  I f  th e for m i s though t  abou t  i n a  ne w way ,  the n i t  i s  a  ne w 
form .  A s a  minima l  implication ,  a  for m understoo d differentl y shoul d loo k 
different ,  shoul d hav e a  differen t  phenomena l  shape .  Loo k agai n a t  th e Texa s 
figure ,  show n i n Figur e 5 .  Th e lef t  shap e does ,  fo r  mos t  viewers ,  loo k lik e 
a differen t  for m fro m th e righ t  one ,  jus t  a s a  diamon d look s differen t  fro m a 
square .  T o b e sure ,  on e ca n forc e onesel f  t o thin k abou t  th e righ t  shap e a s 
bein g sideway s — i.e .  impos e a  differen t  understanding .  I n thi s case ,  on e 
see s immediatel y tha t  th e shape s ar e isomorphic .  Bu t  i f  on e doe s no t  resis t 
th e orientatio n give n i n th e figure ,  th e tw o outline s loo k lik e tw o differen t 
shapes .  We d o no t  nee d t o rely ,  though ,  o n phenomena l  impressions ,  sinc e thes e 
change s i n perceive d for m ca n hav e stron g impac t  o n similarit y relations . 
Figur e 6 ,  borrowin g a  demonstratio n fro m Goldmeier ,  make s th e poin t  clearly . 

While we have focused here on the specification of orientation, the data 
of  perceptio n indicat e tha t  othe r  aspect s als o contribut e t o th e perceptio n o f 
form .  An d i t  i s  indee d th e dat a o f  perceptio n whic h ar e relevant ,  a s a  quic k 
exampl e wil l  illustrate :  On e migh t  expec t  tha t  symmetr y wil l  b e a n importan t 
propert y o f  percepts ,  immediatel y noticed ,  playin g a  ke y rol e i n resemblanc e 
and s o on .  But ,  a s Figur e 7  shows ,  symmetr y i n genera l  doe s no t  hav e thes e 

FIGURE 5 :  A  CHANGE I N ORIENTATIO N ALS O CHANGES PHENOMENAL SHAPE. 
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FIGURE 6 :  A  AN D C  AR E IDENTICA L EXCEPT FO R ORIENTATION;  LIKEWIS E FO R B  AN D D . 
THE CHANGE I N ORIENTATIO N CAUSES A  CHANGE I N PHENOMENAL SHAPE, 
AND A  CONCOMITANT CHANGE I N SIMILARIT Y PATTERNS. 

properties; It is only symmetry about the vertical axis which seems to 
characteriz e a  form .  Sjrmmetr y aroun d othe r  axe s i s considerabl y mor e difficul t 
t o detect ,  an d doe s no t  see m t o influenc e resemblanc e patterns . 

Happily, we do not need to go out and collect the relevant data, since 
much o f  i t  i s  alread y available ,  thank s largel y t o Gestal t  psycholog y an d it s 
descendants .  Th e ful l  se t  o f  appearanc e specification s (an d w e coun t  a  half -
doze n o r  so )  include s uni t  formation ,  figure/groun d assignment ,  orientation , 
assignmen t  o f  relativ e depth ,  an d s o on .  I n al l  thes e ways ,  perceptio n goe s 
beyon d th e informatio n given ,  imposin g meanin g o n a  form .  Thes e specification s 
literall y shap e ho w th e for m looks ,  an d changin g thes e wil l  chang e appearance . 
Thi s i n tur n wil l  chang e resemblanc e patterns ,  an d s o wil l  chang e wha t  a  for m 
i s likel y t o cal l  t o mind . 

Just as the specifications shape percepts, they also shape images. Hence 
changin g ho w a n imag e i s understoo d wil l  creat e a  ne w phenomena l  form .  A s 
Casey (1976 )  put s it ,  "t o imagin e somethin g differentl y i s t o imagin e somethin g 
different. "  A s a  consequence ,  whil e th e presen t  experiment s exploi t  orienta -
tion ,  simila r  imager y demonstration s shoul d b e possibl e wit h othe r  specifica -
tions .  On e o f  ou r  curren t  studie s i s explorin g thi s point ,  bu t  ther e ar e 

FIGURE 7 :  I T I S SYMMETRY AROUND TH E VERTICA L AXI S WHICH INFLUENCES FORM. 
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already some relevant data in the literature (e.g. Hinton, 1979; Reed, 1974; 
Slee ,  1980) .  I n Slee' s task ,  fo r  example ,  subject s ar e firs t  show n a  serie s 
of  shapes ,  includin g a  Roman numera l  twent y (Figur e 8 ) .  Later ,  subject s ar e 
shown prob e figure s (suc h a s th e parallelogram )  an d aske d whethe r  thes e wer e 
containe d i n an y o f  th e earlie r  forms .  Subject s ar e explicitl y  urge d t o imagin e 
variou s construction s arovin d th e prob e shapes ,  i n orde r  t o discove r  i f  the y ca n 
"build "  thei r  wa y bac k t o an y o f  th e shape s i n th e memor y set . 

When the probes and memory figures differ in their organization, this task 
i s ver y difficult ,  an d failur e rate s ar e high .  Thi s obviousl y parallel s ou r  ow n 
findings :  B y virtu e o f  th e differen t  organization ,  th e prob e doe s no t  resembl e 
th e memor y figure ,  an d s o wil l  no t  cal l  i t  t o mind .  (Interestingly ,  th e Ree d 
and Sle e dat a diffe r  fro m our s i n on e respect :  Ou r  dat a yiel d 0 % succes s rates ; 
the y repor t  occasiona l  successes .  Neithe r  Ree d no r  Slee ,  however ,  hav e an y 
chec k i n thei r  procedure s o n ho w subject s initiall y  encode d th e figure .  I t 
seems entirel y possibl e tha t  th e successe s com e fro m subject s wh o encode d 
th e for m i n a  manne r  consisten t  wit h th e probe. ) 

I n thes e variou s ways ,  then ,  menta l  image s behav e a s menta l  representation s 
must  behave ,  wit h thei r  functio n bounde d b y thei r  particula r  meaning .  I n fact , 
by bein g a  propert y o f  menta l  representation s i n general ,  rathe r  tha n jus t  o f 
images ,  w e shoul d b e abl e t o fin d paralle l  demonstration s i n othe r  domains .  We 
hav e bee n discussin g th e parallel s betwee n imager y an d perception ,  bu t  w e ca n 
als o fin d comparabl e effect s i n mor e distan t  regions .  Fo r  example ,  conside r 
Tulving' s encodin g specificit y demonstrations .  I n thes e studies ,  subject s ar e 
le d t o understan d a  verba l  stimulu s on e wa y durin g th e learnin g proces s an d a 
differen t  wa y durin g th e test .  Becaus e o f  this ,  subject s fai l  t o recogniz e a 
wor d see n jus t  minute s before ,  jus t  a s ou r  subject s faile d t o recogniz e th e 
familia r  shap e o f  Texas .  An d thi s paralle l  shoul d exist ,  inasmuc h a s certai n 
propertie s ar e entaile d b y bein g a  menta l  representation ,  whethe r  th e repre -
sentatio n i s a n imag e o r  i n som e othe r  form ,  whethe r  th e thin g represente d i s 
a shap e o r  a  word . 

Subject s ar e show n \  A  /  Subject s ar e late r 
a serie s o f  figures ,  V  V  asked ,  "Wa s thi s 

includin g thi s / \ / \  P^^ t  o f  on e o f  th e 
"Roman-numera l  20" .  /  Y  \  previou s figures? " 

FIGURE 8 :  SUMMARY O F SLE E PROCEDURE. 
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We d o not ,  however ,  wis h t o sugges t  tha t  thes e variou s form s o f  menta l 
representatio n ar e interchangable .  Images ,  a s on e mod e o f  representation ,  ar e 
a particula r  mean s o f  representing ,  o f  embodyin g a n idea ,  an d the y emplo y a 
particula r  medium .  Th e natur e o f  imager y demand s tha t  som e aspect s o f  th e ide a 
be spelle d out ,  whil e othe r  aspect s ca n b e omitted .  Fo r  example ,  t o abus e th e 
tige r  exampl e on e las t  time ,  i f  on e think s abou t  th e tige r  withou t  imagery ,  on e 
may o r  ma y no t  includ e i n th e though t  whethe r  th e tige r  i s standin g o r  sitting , 
whethe r  i t  i s  facin g t o th e lef t  o r  t o th e right ,  an d s o on .  If ,  however ,  on e 
image s a  tiger ,  on e mus t  commi t  onesel f  o n thes e aspects ,  bu t  giv e n o though t 
t o whethe r  th e tige r  i s hungry ,  fo r  example . 

In other words, there are properties that images must have because they 
ar e menta l  representation s — the y canno t  b e ambiguous ,  the y canno t  b e 
indeterminat e i n certai n regards .  A t  th e sam e time ,  ther e ar e propertie s tha t 
image s hav e becaus e the y ar e image s — the y mus t  spel l  ou t  positio n i n a  wa y 
tha t  othe r  representation s ma y not ,  the y spel l  ou t  a  viewin g perspective ,  etc . 
I t  i s  thi s secon d se t  o f  properties ,  th e one s tha t  mak e image s images ,  whic h 
i s tappe d b y curren t  imager y paradigms .  An d thes e ar e importan t  properties : 
Sinc e th e imag e represent s th e tige r  i n a  certai n shape ,  on e migh t  b e reminde d 
of  thing s sharin g tha t  shape .  Sinc e th e imag e migh t  leav e ou t  th e fac t  tha t 
tiger s ar e predators ,  on e migh t  no t  b e reminde d o f  othe r  predators ,  an d s o on . 
Thus ,  i f  th e sam e ide a wer e embodie d i n a  differen t  representationa l  guise , 
one i s likel y t o fil l  i n a  somewha t  differen t  se t  o f  aspects ,  creatin g a 
differen t  patter n o f  resemblances ,  an d s o a  differen t  patter n o f  evokations . 

This obviously invites a flood of questions: What are these modes of 
representing ? Ho w man y o f  the m ar e there ? Ho w ar e the y differen t  o r  ho w ar e 
the y alike ? Yo u wil l  recogniz e thes e a s jus t  th e issue s a t  stak e i n th e 
Kossly n /  Pylyshy n exchanges ,  an d w e believ e the y ar e precisel y th e righ t 
issue s t o b e pursuing .  Ou r  vie w o f  imager y draw s element s fro m bot h o f  th e 
participant s i n thes e exchanges :  Wit h Pylyshyn ,  w e ar e arguin g tha t  image s 
ar e no t  onl y cognitivel y penetrable ,  the y ar e cognitivel y penetrated .  Wit h 
Kosslyn ,  w e ar e arguin g tha t  ther e ar e specia l  propertie s whic h identif y 
imagery .  More ,  w e shar e Kosslyn* s vie w tha t  th e representationa l  mediu m under -
liein g imager y i s als o th e mediu m \inderliein g perception .  Tha t  obviousl y fit s 
bot h wit h ou r  dat a an d th e man y commonalitie s betwee n image s an d percepts . 

We have been focusing on the parallels between images and percepts with 
regar d t o resemblanc e an d evokation ,  s o i t  i s  wort h circlin g bac k t o th e 
earlie r  discussio n o f  ambiguity .  We argue d a t  lengt h tha t  image s ar e totall y 
unambiguous ;  w e wan t  t o stres s tha t  th e sam e i s tru e fo r  percepts .  Th e 
percept s associate d wit h th e Necke r  cub e ar e no t  indeterminat e abou t  depth , 
the y specif y on e configuratio n o r  another .  Likewis e fo r  th e Rubi n vase/face : 
I f  on e perceive s th e vase ,  th e perceive d stimulu s ha s a  particula r  dept h 
arrangement ,  th e groun d i s "completed "  s o tha t  i t  continue s behin d th e 
figure ,  an d s o on .  Henc e th e perceive d vas e ha s differen t  propertie s fro m th e 
face ;  i t  als o evoke s differen t  memorie s (includin g a  differen t  label) .  Mos t 
important ,  subject s wil l  den y eve r  havin g see n th e fac e befor e if ,  o n som e 
prio r  occasion ,  th e figur e wa s organize d a s th e vase .  B y an y o f  thes e 
indices ,  th e vas e an d fac e ar e simpl y tw o differen t  percepts ,  eac h b y itsel f 
unambiguous . 
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Ther e clearl y i s ambiguit y i n th e vase/face ,  bu t  i t  i s  i n th e stimulus , 
not  i n th e percept s derive d fro m it .  Thi s i n fac t  allow s u s t o dea l  wit h a n 
earlie r  loos e end :  When subject s i n ou r  earl y experiment s image d th e duck / 
rabbit ,  the y reliabl y faile d t o discove r  bot h interpretation s o f  th e form .  Bu t 
when subject s ar e perceivin g th e duck/rabbit ,  the y routinel y reinterpre t  th e 
shape .  Thi s contrast ,  w e believe ,  come s directl y fro m th e presenc e o f  a 
stimulu s i n perception ,  i.e .  a n inpu t  whic h i s independen t  o f  ou r  understandin g 
of  it .  Henc e i t  i s  possibl e t o se t  ou r  understandin g asid e an d retur n t o thi s 
"ra w material, "  potentiall y  allowin g u s t o arriv e a t  a  differen t  percept . 
Imager y lack s thi s equipotentia l  stimulus ,  makin g image s (i n thi s regard )  mor e 
rigid ,  mor e inflexibl e tha n percepts . 

This draws us to an important concluding point. While we have emphasized 
th e commonalitie s betwee n image s an d percepts ,  w e als o nee d t o not e th e 
importan t  difference s betwee n imager y an d perception .  Perceptio n begin s wit h 
a stimulus ,  an d i s largel y occupie d wit h th e understandin g o r  identificatio n 
of  tha t  stimulus .  A t  th e en d o f  thi s proces s i s th e percept ,  a  menta l 
representation ,  an d henc e al l  tha t  i s  entaile d b y bein g a  menta l  representation . 
I t  i s  thu s th e product s o f  imager y an d perceptio n whic h ar e similar ,  bu t  th e 
processe s leadin g t o eac h ar e clearl y different .  Th e image ,  quit e unlik e th e 
percept ,  i s  no t  th e resul t  o f  som e interpretiv e process ,  because ,  a s w e hav e 
argue d throughout ,  ther e I s nothin g t o b e interpreted .  Thus ,  image s an d 
percept s ar e paralle l  representation s with ,  w e believe ,  virtuall y non-over -
lappin g histories . 

REFERENCES 

Attneave, F. and Reid, K. (1968) Voluntary control of frame of reference and 
shap e equivalenc e unde r  hea d rotation .  Journa l  o f  Experimenta l  Psychology , 
78 ,  153-159 . 

Casey, E. (1976) Imagining; A phenomenological study. Bloomlngton, Ind.: 
Indian a Universit y Press . 

Chambers, D. and Reisberg, L. (1985) Can mental images be ambiguous? Journal 
of  Experimenta l  Psychology :  Human Perceptio n an d Performance ,  11 ,  317-328 . 

Finke, R. (1980) Levels of equivalence in imagery and perception. 
Psychologica l  Review ,  87 ,  113-132 . 

Fodor, J. (1981) Imagistic representation. In N. Block (Ed.), Imagery, 
pp .  63-86 .  Cambridge ,  MA:  MI T Press . 

Hinton, G. (1979) Some demonstrations of the effects of structural 
description s i n menta l  imargery .  Cognitiv e Science ,  3 ,  231-250 . 

Kolers, P. (1983) Perception and representation. Annual Review of 
Psychology .  34 ,  129-166 . 

221 



REISBERG AN D CHAMBERS 

Kolers ,  P .  an d Smythe ,  W.  (1984 )  Symbo l  manipulation :  Alternative s t o th e 
computationa l  vie w o f  mind .  Journa l  o f  Verba l  Learnin g an d Verba l 
Behavior .  23 ,  289-314 . 

Kosslyn, S. (1983) Ghosts in the mind's machine; Creating and using images 
i n th e brain .  N.Y. :  Norton . 

Kosslyn, S. (1980) Image and mind. Cambridge, MA: Harvard University Press. 

Monk, P. (1979) Orientation and symmetry. Perception and Psychophysics, 
29 ,  230-234 . 

Reed, S. (1974) Structural descriptions and the limitations of visual images. 
Memory an d Cognition ,  2 ,  329-336 . 

Rock, I. and Leaman, R. (1963) An experimental analysis of visual symmetry. 
Act a Psychologica ,  21 ,  171-183 . 

Slee, J. (1980) Individual differences in visual Imagery ability and the 
retrieva l  o f  visua l  appearances .  Journa l  o f  Menta l  Imagery ,  4 ,  93-113 . 

222 


	cogsci_1986_208-222

