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C a n I m a g e s B e Rotate d a n d Inspected ? 

A Tes t  o f  th e Pictoria l  M e d i u m T h e o r y . 

Peter Slezak 

Centr e fo r  Cognitiv e Scienc e 
Universit y o f  N e w Sout h Wale s 

P.O.  B o x 1 ,  Kensingto n 203 3 N S W . ,  Australi a 
cogsci@spinifex.eecs.unsw.oz.a u 

Abstrac t 
Sinc e th e "equivalence "  o f  imager y an d perceptio n ha s 
been on e o f  th e cenU â l  tenet s o f  th e pictoria l  theory , 
th e negativ e result s o f  Chamber s an d Reisber g (1985 ) 
on a n imag e reinterpretatio n tas k ma y b e see n a s 
posin g a  fundamenta l  challeng e fo r  th e pictoria l 
account .  Finke ,  Pinke r  an d Farah' s (1989 )  claime d 
refutatio n o f  thes e negativ e result s ma y b e questione d 
on a  numbe r  o f  methodologica l  grounds .  I n additio n t o 
examining  thes e issues ,  w e repor t  result s o f  a n 
experimen t  whic h test s wha t  i s  seemingl y anothe r 
direc t  predictio n o f  pictoria l  theories .  Ou r 
investigatio n employ s newl y devise d imager y task s 
whose succes s depend s o n bein g abl e t o "rotate" , 
"inspect "  an d reinterpre t  images .  Ou r  negativ e result s 
add furthe r  weigh t  t o a  taci t  knowledg e accoun t  o f 
image s a s intrinsicall y interpreted ,  abstrac t  symbols . 

New Focus for Imagery Debate 

Afte r  twent y year s o f  th e recen t  controversy ,  th e 'imager y 
debate '  i s  widel y regarde d a s havin g becom e stalled ,  wit h 
no ne w idea s o n h o w t o brea k th e impass e b y bringin g 
some decisiv e evidenc e t o bear .  I t  i s  i n thi s regar d tha t  th e 
possibilit y o f  reinterpretin g visua l  pattern s i n menta l 
imager y ha s recentl y emerge d a s ne w focu s fo r  th e long -
standin g controversy .  Th e questio n o f  whether ,  an d unde r 
what  conditions ,  nove l  informatio n m a y b e discovere d 
from  image s m a y she d ne w ligh t  o n th e debate ,  sinc e i t 
provide s a  n e w mean s fo r  testin g th e claime d paralle l 
betwee n imager y an d perceptio n an d th e propertie s o f  th e 
conjecture d pictoria l  medium . 

"Equivalence" of Imagery and Perception 

Specifically ,  th e possibilit y o f  reinterpretin g a n imag e 
follow s a s a  direc t  implicatio n o f  th e pictoria l  theor y 
whic h posit s a n "equivalence "  betwee n imager y an d 
perception .  O n th e pictoria l  view ,  a  menta l  imag e i s 
conceive d t o b e a  "surrogat e percept ,  allowin g peopl e t o 
detec t  som e patter n o r  propert y i n a  remembere d scen e 
tha t  the y di d no t  encod e explicitl y  whe n the y sa w th e 
scen e initially "  (Pinke r  an d Fink e 1980 ,  p .  246) .  I t  i s i n 
thi s sens e tha t  th e uninterprete d image s i n a  spatia l 
med iu m ar e themselve s "functionall y equivalen t  t o 
physica l  object s o r  events "  (Finke ,  198 0 p .  113) ,  an d 
caus e th e sam e mechanism s t o b e activate d a s i n actua l 
visua l  perceptio n itsel f  (ibid ,  p .  130) .  Kossly n (1987 ,  p . 

149 )  explains ,  on e purpos e o f  imager y involve s 
"recognitio n processes "  t o discove r  informatio n whic h i s 
not  store d explicitl y i n m e m o r y an d thu s w e "look "  a t 
our  image s i n a  wa y whic h i s analogou s t o th e w a y w e 
loo k a t  externa l  object s i n orde r  t o inspec t  them . 

Divergent Predictions 

By assimilatin g imager y s o closel y wit h vision ,  indee d 
b y claimin g thei r  "equivalence" ,  pictorialis m i s 
committe d t o predictin g closel y simila r  "perceptual " 
phenomen a i n imager y t o thos e foun d i n perceptio n 
itself .  I t  i s  thi s dee p commi tmen t  t o th e perceptua l 
characte r  o f  imager y whic h i s th e sourc e o f  it s 
vulnerabilit y  t o suc h asymmetrie s a s thos e o f  Chamber s 
and Reisber g (1985 )  an d ou r  o w n results . 

Thus ,  Kossly n suggest s tha t  "imag e interpretatio n i s 
at  th e hear t  o f  th e rol e o f  imager y i n cognitio n (i f  on e 
canno t  inspec t  image d patterns ,  the y ar e useless) "  (1988 , 
p.  249) .  I n lin e wit h th e remark s w e hav e see n b y Pinke r 
an d Finke ,  Kossly n to o suggests ,  "Th e recognitio n 
mechanism s [o f  vision ]  ca n b e use d i n imager y a s a  wa y 
of  accessin g store d information "  (1988 ,  p .  264 )  an d hi s 
model  entail s tha t  "image s depic t  visua l  information ,  an d 
tha t  thi s informatio n i s interprete d b y som e o f  th e sam e 
sort s o f  classificalor y procedure s use d i n classifyin g 
sensor y inpu t  durin g vision "  (1980 ,  p .  32) .  Kossly n 
explain s furthe r  tha t  "th e purpose s o f  imagery ,  i n larg e 
part ,  paralle l  thos e o f  vision "  an d "on e m a y 'recognize ' 
part s an d propertie s o f  image d object s tha t  ha d no t  bee n 
previousl y considered "  throug h th e "us e o f  recognitio n 
processes "  (1987 ,  p .  149) .  Thus ,  th e significanc e o f 
reinterpretin g image s a s a  crucia l  tes t  o f  th e pictoria l 
theor y i s eviden t  i n Kosslyn' s exphci t  predictions : 

The image is formed by forcing a change of state in the 
visua l  buffe r  i n th e attende d region ,  w M c h ca n the n b e 
reprocesse d a s i f  i t  wer e perceptua l  inpu t  (e.g. ,  th e 
shap e coul d b e recategorized) ,  thereb y accomplishin g 
th e purpose s o f  imager y tha t  paralle l  thos e o f 
perception .  (1987 ,  p .  155 ;  emphasi s added ) 

By contrast with these direct implications of the 
quasi-perceptual ,  pictorial-mediu m theory ,  th e 'taci t 
knowledge '  accoun t  woul d predic t  tha t  th e re -
interpretatio n o f  image s i s difficul t  becaus e i t  construe s 
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th e menta l  representation s a s highl y abstrac t  entitie s 
whic h ar e th e outpu t  o f  'higher '  cognitiv e processes ; 
thes e ar e encoding s o f  conceptualization s o r  belief s and , 
i n thi s sense ,  alread y meaningfu l  an d no t  requirin g 
interpretation ,  -  no r  susceptibl e o f  eas y r̂ -interpretatio n 
(Pylyshy n 1973 ,  1978) . 

New Paradigm: Non-Chronometric Tests 

At  leas t  par t  o f  th e reaso n fo r  th e persistenc e o f  th e 
imager y debat e ha s bee n th e fac t  tha t  th e disput e ha s 
involve d alternativ e explanation s o f  th e s a m e 
chronometri c evidence .  Accordingly ,  experiment s ar e 
neede d o n whic h th e contendin g account s delive r  differen t 
predictions .  I n particular ,  mor e directl y illuminatin g 
woul d b e dat a concernin g a  tas k whos e succes s i s directl y 
dependen t  upo n th e operatio n o f  th e postulate d process . 
Julesz' s (1971 )  random-do t  stereogram s serve d i n thi s 
way a s a n unambiguou s an d unfakeabl e tes t  fo r 
stereopsis .  Divergen t  prediction s o f  th e contendin g 
theorie s o n a n *all-or-none '  tas k i s a  significan t  featur e o f 
th e experimen t  whic h w e repor t  here .  Ou r  ow n evidenc e 
concern s a  perceptua l  organisatio n tas k whic h provide s 
unequivoca l  criteri a o f  th e successfii l  rotation ,  inspectio n 
and re-interpretatio n o f  image s usin g "recognitio n 
processes "  an d "shap e classification "  procedures .  Despit e 
th e demonstrate d eas e o f  ou r  tas k unde r  perceptua l 
conditions ,  naiv e subject s hav e bee n uniforml y unabl e t o 
succee d i n th e tas k unde r  imager y condition s a s woul d b e 
predicte d o n th e pictoria l  theory . 

Chambers & Reisberg Negative Results 

Thi s questio n o f  reinterpretin g visua l  image s ha d bee n 
brough t  int o shar p relie f  wit h th e wor k o f  Chamber s an d 
Reisber g (1985 )  wh o foun d tha t  subject s wer e uniforml y 
unabl e t o revers e thei r  menta l  image s o f  th e familia r 
ambiguou s figures  suc h a s th e duck/rabbi t  an d Necke r 
cube .  Chamber s an d Reisber g se e thei r  result s a s 
supportin g th e "philosophical "  argument s fo r  takin g 
imager y t o b e mor e conceptua l  an d cognitive ,  i n th e 
sens e tha t  the y ar e intrinsicall y interprete d symbol s 
whic h d o no t  need ,  an d d o no t  easil y permit ,  furthe r 
interpretation .  Sinc e th e clos e parallel ,  indee d 
"equivalence "  o f  imager y wit h th e mechanism s o f 
perceptio n ha s bee n on e o f  th e centra l  tenet s o f  th e 
pictorialis t  theor y (Podgom y an d Shepar d 1978 ,  Fink e 
1980 ,  Fara h 1988) ,  th e result s o f  Chamber s an d Reisber g 
ar e surprisin g an d ma y b e see n a s posin g a  fundamenta l 
challeng e fo r  th e pictoria l  theory . 

Of  course ,  th e negativ e result s o f  Chamber s an d 
Reisber g provid e experimenta l  suppor t  fo r  th e specifi c 
claim s mad e ove r  a  decad e ag o b y Pylyshy n (1973,1978 ) 
i n hi s critique s o f  pictoria l  theories .  Etespit e thes e earlie r 
skeptica l  claims ,  however ,  i n th e intervenin g perio d ther e 
has bee n experimenta l  evidenc e o f  jus t  suc h abilitie s o f 
peopl e t o detec t  nove l  propertie s i n imagine d scenes . 
Pinke r  an d Fink e (1980 )  repor t  subjects '  abilit y  t o "see " 

nove l  propertie s whic h "ca n b e 'rea d of f  th e display "  an d 
shoul d emerg e fro m image s afte r  menta l  rotation .  Fink e 
and Slayto n (1988 )  hav e extende d thi s work ,  providin g 
furthe r  evidenc e "tha t  peopl e ar e capabl e o f  makin g 

unexpecte d discoverie s i n imagery "  an d tha t  nove l 
pattern s ca n "emerge "  fro m withi n image d patterns . 

Response by Finke, Pinker and Farah. 

Most  recently ,  Finke ,  Pinke r  an d Fara h (1989 )  hav e 
sough t  t o reinforc e thes e claim s wit h ne w experiment s 
whic h als o purpor t  t o sho w tha t  subject s ca n inspec t  an d 
reinterpre t  thei r  image s b y "applyin g shap e classificatio n 
procedure s t o th e informatio n i n imagery "  (1989 ,  p .  51) . 
Thi s latte r  wor k i s o f  particula r  interes t  becaus e i t  ha s 
been specificall y designe d t o counte r  th e skeptica l 
conclusion s warrante d b y th e negativ e result s o f 
Chambers an d Reisber g an d set s th e scen e fo r  ou r  ow n 
investigation .  Thus ,  i t  i s  i n th e ligh t  o f  thi s clas h o f 
experimenta l  result s an d theoretica l  claim s tha t  ou r  ow n 
experimen t  i s t o b e understood :  Ou r  ne w experimen t 
avoid s th e specifi c  objection s t o Chamber s an d Reisber g 
result s whil e als o addressin g potentia l  problem s o f  thei r 
own procedures .  I n thi s way ,  b y falsifyin g centra l 
entailment s o f  th e pictoria l  mediu m theor y i n a  differen t 
manner ,  ou r  result s ca n b e see n a s illuminatin g th e 
precis e condition s unde r  whic h suc h seemingl y 
contradictor y result s ca n b e obtained . 

Methodology of Falsification 

Discountin g "philosophical "  considerations ,  Fink e e t  al . 
clai m t o "refute "  Chamber s an d Reisber g b y showin g 
the m t o hav e bee n mistake n o n th e "strictl y empirical " 
clai m tha t  menta l  image s ar e no t  subjec t  t o reconstrual . 
Construin g th e questio n a t  slak e i n thi s wa y a s a  "suictl y 
empirical "  one ,  Fink e e t  al .  asser t  "ou r  experiment s sho w 
tha t  th e answe r  t o i t  i s  tha t  suc h reinterpretatio n i s 
possible "  (1989 ,  p .  74) .  Bu t  thi s notio n o f  refutatio n 
uncharitabl y construe s th e Chamber s an d Reisber g cas e i n 
it s mos t  implausibl e an d mos t  uninterestin g form .  Th e 
logi c o f  thei r  clai m i s no t  merel y tha t  image s canno t  b e 
interprete d i n som e unqualifie d an d completel y genera l 
sense ,  an d consequentl y refute d b y finding  a  contrar y case . 
The Chamber s an d Reisber g investigatio n derive s it s 
significanc e fro m showin g th e inabilit y  o f  imag e 
reconstrua l  precisel y unde r  condition s i n whic h w e woul d 
have expecte d i t  accordin g t o th e quasi-perceptua l  account . 
By demonstratin g th e possibilit y  o r  reinterpretatio n unde r 

entirel y differen t  conditions ,  Fink e e t  al .  hav e merel y 
avoide d th e issue .  I t  i s  no t  th e "strictl y empirica l 
question "  o f  whethe r  o r  no t  image s ca n b e reconstrue d 
simpliciter .  T o b e sure ,  thi s i s a n empirica l  questio n i n 
an unproblemati c sense ,  bu t  i t  i s  no t  th e questio n raise d 
by th e investigatio n o f  Chamber s an d Reisberg . 
Undeniably ,  "give n suitabl e conditions" ,  a s Fink e e t  al . 
say ,  peopl e ar e abl e t o reconstru e thei r  images .  Bu t 
clearly ,  i t  onl y beg s th e deepe r  question s raise d b y 
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Chamber s an d Reisberg ,  -  question s whic h arc ,  moreover , 
inescapabl y th e "philosophical" ,  tha t  is ,  theoretical ,  one s 
Fink e e t  al. ,  hav e wishe d t o dismis s (Se e Sleza k 1990) . 
The apparen t  conflic t  amon g th e dat a require s carefu l 
analysi s whic h wil l  clarif y th e precis e condition s o f 
discrepan t  results . 

Interpretation and Nothing But 

I n thei r  attemp t  t o deflec t  th e consequence s o f  th e 
negativ e findings  o f  Chamber s an d Reisberg ,  Fink e e t  al . 
clai m tha t  the y "refut e on e kin d o f  explanatio n fo r  thi s 
difficulty :  [namely ]  tha t  visua l  image s d o no t  contai n 
informatio n abou t  th e geometr y o f  a  shap e necessar y fo r 
reinterpretin g it... "  (1989 ,  p .  51 ;  emphasi s added) .  Tha t 
is ,  Fink e e t  al .  devot e muc h o f  thei r  effor t  t o refutin g 
what  the y refe r  t o a s "th e stron g positio n tha t  image s ar e 
nothin g bu t  interpretations "  an d consistentl y attribut e t o 
Chamber s an d Reisber g th e conclusio n tha t  "image s d o 
not  contai n uninterprete d information "  (1989 ,  p .  54) . 
They tak e Chamber s an d Reisber g t o clai m "tha t  image s 
lac k 'uninterpreted '  informatio n pertainin g t o th e 
geometr y o f  a n object "  (ibid ,  p .  54) .  Thi s i s misleadin g 
becaus e Chamber s an d Reisber g d o no t  nee d t o g o s o fa r 
as t o den y th e presenc e o f  an y purel y geometri c 
informatio n i n images .  The y onl y asser t  th e intrinsi c 
associatio n o f  suc h informatio n wit h a  semanti c 
interpretatio n an d tha t  thi s informatio n i s abstractl y 
encoded ,  inherentl y interprete d and ,  therefore ,  no t  readil y 
dissociate d fro m th e ol d interpretatio n an d re-associate d 
wit h a  ne w on e b y visua l  mechanisms .  Tha t  is ,  th e clai m 
of  Chamber s an d Reisber g i s onl y tha t  image s ar e 
"create d a s symbol s o f  somethin g an d henc e nee d n o 
interpretiv e process "  (1985 ,  p .  317) . 

Interpretation as Semantic Content 

I t  i s  essentia l  t o notic e tha t  th e notio n o f  interpretatio n a t 
issu e fo r  Chamber s an d Reisber g i s explicitl y  'semantic ' 
i n th e sens e o f  takin g th e symbo l  (th e image )  t o hav e a 
referen t  o r  meaning .  T h o u g h the y dismis s suc h 
"philosophical "  consideration s a s irrelevant ,  thi s poin t  i s 
crucia l  i n appreciatin g bot h th e failur e o f  th e critiqu e b y 
Fink e e t  al .  an d als o th e manne r  i n whic h thei r  o w n 
experimenta l  desig n i s problematic .  Th e relevan t  notio n 
of  interpretatio n certainl y doe s no t  preclud e th e encodin g 
of  geometri c informatio n a s Fink e e t  al .  hav e claimed , 
and i s a  semanti c one ,  bein g referentia l  o r  'intentional '  i n 
Brentano' s sens e tha t  ever y menta l  phenomeno n ha s 
"referenc e t o a  content "  o r  "directio n towar d a n object " 
(1985 ,  p .  318) .  Th e interpretatio n o f  a n imag e i n thi s 
conceptio n consist s i n th e fac t  tha t  image s ar e abou t 
some objec t  o r  scen e 

Consisten t  wit h havin g neglecte d thi s "philosophical " 
poin t  i n thei r  critique ,  Fink e e t  al .  als o desig n thei r 
experimen t  i n a  wa y whic h minimise s th e crucia l 
relevanc e o f  th e intentionalit y o f  symbols .  Th e departur e 
of  th e experiment s o f  Fink e e t  al .  i n thi s regar d fro m th e 

paradigm ,  serve s t o weake n thei r  relevanc e fo r  thos e o f 
Chamber s an d Reisberg .  Fink e e t  al .  wan t  t o sho w tha t 

"peopl e ca n assig n nove l  interpretation s t o ambiguou s 
images "  (1989 ,  p .  51 )  bu t  th e "stimulus "  figure s o r 
pattern s employe d wer e al l  o f  a  purel y geometri c characte r 
includin g letter s an d numbers .  Tha t  is ,  ther e is ,  a t  best , 
onl y a  ver y attenuate d sens e i n whic h on e ca n spea k o f 
'interpretation '  an d 're-interpretation '  i n regar d t o thes e 
pattern s a t  all ,  an d certainl y ther e i s nothin g whic h 
correspond s t o th e full-bodie d meaning s o r  semanti c 
conten t  o f  th e ambiguou s duckA-abbit ,  fo r  example .  Thi s 
crucia l  differenc e i n th e stimul i  use d b y Fink e e t  al. ,  i s 
suc h a s t o weake n th e forc e o f  thei r  claime d refutatio n o f 
th e Chamber s an d Reisber g results .  I t  i s  significant , 
therefore ,  tha t  i n ou r  o w n experiment ,  w h e n th e stimul i 
hav e a  semanti c interpretatio n i n th e fulles t  sense ,  onc e 
agai n th e subject s wer e unabl e t o accomplis h th e 
reconstrual s whic h ar e eas y an d instantaneou s i n 
perception . 

Fink e e t  al .  anticipat e a  possibl e objectio n tha t  thei r 
stimul i  ha d n o initia l  construa l  o f  thei r  stimul i  t o b e 
switche d awa y from .  The y answe r  b y claimin g tha t  al l  o f 
thei r  "stimuli "  ha d a t  leas t  tw o interpretations , 
notwithstandin g "Th e fac t  tha t  on e o f  th e tw o 
interpretation s wa s invariabl y characterise d b y a  comple x 
articulate d descriptio n rathe r  tha n b y a  singl e word " 
(1989 ,  p.69) .  However ,  th e issu e i s no t  th e complexit y 
or  otherwis e o f  description s bu t  rathe r  th e natur e o f  a 
perceptua l  gestalt .  I n particular ,  i t  i s  no t  th e one-wor d 
label s whic h migh t  attac h t o th e ambiguou s figure s suc h 
as 'duck '  o r  'rabbit '  whic h i s thei r  salien t  property ,  bu t 
rathe r  th e fac t  tha t  th e figur e permit s a  visua l 
identificatio n an d interpretatio n a s somethin g i n th e firs t 
plac e -  tha t  is ,  othe r  tha n th e geometrica l  figure  itself .  I t 
i s  th e claime d "equivalence "  wit h th e interpretiv e 
mechanism s o f  visua l  perceptio n whic h i s a t  stak e here , 
an d i t  i s  precisel y thi s possibilit y  o f  semanti c 
interpretatio n whic h i s absen t  fro m th e geometrica l 
figures  i n Fink e e t  al.' s  experiment . 

"Suitable Conditions" 

Fink e e t  al .  clai m tha t  thei r  experimenta l  result s "sho w 
tha t  th e kin d o f  objec t  a  menta l  imag e correspond s t o 
nee d no t  b e assigne d durin g a n ac t  o f  perception "  (1989 , 
p.  67 )  i n a  wa y whic h migh t  preven t  it s eas y re -
interpretation ,  a s woul d b e expecte d o n Pylyshyn' s view . 
However ,  i t  mus t  b e notice d that ,  i n a  furthe r  significan t 
departur e fro m th e experimenta l  paradig m o f  Chamber s 
and Reisberg ,  th e "stimuli "  an d "patterns "  use d i n thei r 
experiment s wer e no t  visuall y presente d perceptua l 
object s a t  all .  Fink e e t  al .  us e verba l  description s o f 
certai n patterns .  A s i s wel l  known ,  seein g th e fil m an d 
readin g th e boo k ar e radicall y differen t  i n thei r 
consequence s fo r  memor y encodin g an d i n th e constraint s 
place d o n imagination .  A s a  matte r  o f  experimenta l 
procedure ,  Fink e e t  al .  rightl y requir e tha t  an y n e w 
interpretatio n o f  a  patter n shoul d no t  hav e bee n th e resul t 
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of  "havin g encode d tha t  interpretatio n whil e th e stimulu s 
was actuall y visible "  (1989 .  p.55 ;  emphasi s added) ,  bu t 
the y manag e t o avoi d thi s proble m o f  perceptua l 
confoundin g b y avoidin g relevan t  perceptua l  encodin g 
altogether .  I n th e absenc e o f  explici t  theoretica l 
justification ,  thi s furthe r  departur e fro m th e experimenta l 
condition s whic h hav e bee n centra l  t o th e disput e 
obscure s th e relevanc e o f  thei r  results .  A  particula r  virtu e 
of  ou r  o w n experimen t  i s it s revertin g t o visua l  stimuli , 
whil e avoidin g th e confoundin g b y perceptua l  reconstrua l 
i n othe r  ways . 

Episodic and Semantic Images 

Th e relevan t  distinction s her e correspon d closel y wit h 
Tulving' s (1972 )  distinctio n betwee n 'episodic '  an d 
'semantic '  memory .  Tulving' s 'episodic '  memor y store s 
informatio n abou t  date d episode s o r  event s suc h a s 
specifi c  perceptua l  experience s code d i n term s o f 
perceptibl e propertie s o r  attribute s o f  th e event s an d thei r 
autobiographica l  reference .  O f  particula r  relevanc e i n 
connectio n wit h th e debate s ove r  re-interpretatio n o f 
visua l  image s i s th e suppose d differenc e betwee n episodi c 
an d semanti c m e m o r y regardin g th e retrieva l  o f 
information .  Tulvin g writes : 

The episodic memory system does not include the 
capabilitie s o f  inferentia l  reasonin g o r  generalization . 
Inferentia l  reasoning ,  generalization ,  applicatio n o f 
rule s an d formulas ,  an d us e o f  algorithms ,  o n th e othe r 
hand ,  represen t  importan t  method s o f  utilizatio n o f 
informatio n store d i n semanti c memory .  B y relyin g o n 
hi s semanti c memory ,  i t  i s  literall y quit e possibl e fo r  a 
perso n t o k n o w somethin g h e di d no t  learn .  (1972 ,  p . 
390 ) 

T h e Experimen t 

Prediction s o f  th e Pictoria l  Theor y 

The experiment ^  i s concerne d t o tes t  th e 'quasi -
perceptual '  claim s o f  th e pictoria l  theor y accordin g t o 
whic h "th e purpose s o f  imagery ,  i n larg e part ,  paralle l 
thos e o f  vision "  i n "th e us e o f  recognitio n processes " 
throug h whic h Kossly n claim s "on e m a y 'recognize ' 
part s an d propertie s o f  image d object s tha t  ha d no t  bee n 
previousl y considered "  (1987 ,  p .  149 )  Th e abilitie s bein g 
teste d ar e exactl y thos e whic h ar e claime d t o hav e bee n 
demonstrate d b y Pinke r  an d Fink e (1980 )  w h o reporte d 
subjects '  abilit y t o "see "  nove l  propertie s whic h coul d 
emerg e fro m image s onl y afte r  the y ha d bee n mentall y 
rotate d wher e ne w propertie s o f  image s "ca n b e 'rea d of f 
th e display "  (1980 ,  p .  262) .  Th e abilit y t o "re-parse "  a n 
imag e b y usin g perceptua l  shap e classificatio n procedure s 
has bee n claime d b y Fink e e t  al .  (1989) ,  jus t  a s Fink e 

and Slayio n (1988 )  clai m t o hav e show n "tha t  peopl e ar e 
capabl e o f  makin g unexpecte d discoverie s i n imagery" . 

Non-Chronometric Test 

Th e ne w stimulu s material s hav e bee n designe d t o hav e 
tw o distinc t  interpretation s whic h ar e highl y orientatio n 
specific .  Thus ,  th e figures  ar e recognizabl e a s a  certai n 
objec t  i n on e orientation ,  bu t  ar e interpretabl e a s a n 
entirel y differen t  objec t  whe n rotate d b y 9 0 degrees .  Thes e 
stimul i  ar e variant s o f  th e stimul i  use d b y Roc k (1973) , 
and ar e considerabl y improve d i n thei r  recognizability .  I n 
thi s respect ,  th e shape s hav e th e importan t  featur e tha t 
th e alternativ e interpretation s ar e readil y obtaine d b y 
rotatio n unde r  perceptua l  conditions . 

Figur e 1 . 

It is important that the task of reinterpretation can be 
readil y accomplishe d i n thi s w a y durin g perceptio n 
becaus e thi s make s th e condition s fo r  reconstrua l  unde r 
imager y condition s a s favourabl e a s possible .  Thus ,  fo r 
example ,  whe n subject s ar e show n figure  1  i n on e 
orientation ,  i t  i s  immediatel y recognize d a s th e duckling ; 
the n upo n rotatin g th e figur e b y 9 0 degrees ,  subject s 
immediatel y notic e (wit h frequen t  expression s o f  surpris e 
and delight )  th e alternativ e interpretation ,  th e rabbit . 

Independently ,  Reisber g an d Chamber s (1990 )  hav e conducte d 
methodologicall y simila r  experiments ,  bu t  the y ar e no t  concerne d 
wit h th e "format "  questio n a s such ,  and ,  i n fact ,  appea r  t o endors e 
Kosslyn' s pictoria l  mediu m vie w a s "full y  persuasive" . 

Figur e 2 . 

The direct expectation of the pictorial medium theory is 
tha t  th e sam e effec t  shoul d b e obtainabl e unde r  imager y 
conditions .  Tha t  is ,  i f  subject s ar e show n th e figures  i n 
onl y on e orientation ,  i t  woul d b e expecte d tha t  the y coul d 
rotat e thei r  imag e an d discove r  th e alternativ e construa l 
by inspectio n fro m thei r  rotate d image .  O f  course ,  th e 
taci t  knowledg e alternativ e accoun t  take s image s t o b e 
abstract ,  intrinsicall y interprete d conceptualization s an d 
woul d predic t  tha t  suc h reinterpretatio n woul d b e difficul t 
or  impossibl e fo r  subject s t o perfor m i n thi s wa y o n thei r 
rotate d images . 
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M e t h o d 

Subjects. The subjects were IS students and staff at the 
Universit y o f  N e w Sout h Wale s w h o participate d o n a 
voluntar y basis . 

Materials and Viewing Arrangement. The 
stimulu s figure s wer e presente d i n th e for m o f  blac k an d 
whil e compute r  display s t o subject s w h o wer e seate d a t  a 
norma l  viewin g distanc e o f  approximatel y 4 0 c m fro m a 
high-resolutio n Appl e Macintos h screen .  Th e displa y wa s 
unde r  th e contro l  o f  th e experimenter . 

Procedure. Without marking any distinction among the 
stimulu s figures ,  subject s wer e firs t  show n severa l 
distractor s i n th e for m o f  sillhouette s o f  easil y 
recognizabl e animal s suc h a s a n elephant ,  ostric h an d 
marlin ,  non e o f  whic h wer e orientation-dependen t  shape s 
havin g an y alternativ e interpretation .  Thi s wa s t o se t 
subjects '  expectation s fo r  th e subsequen t  stimul i  whic h 
were ,  i n fact ,  orientation-dependen t  figures .  Fo r  eac h 
presente d figure ,  subject s wer e aske d i f  the y coul d 
recogniz e i t  an d t o nam e it .  Subject s wer e the n show n a n 
orientation-dependen t  figure  an d wer e aske d t o remembe r 
i t  i n orde r  t o answe r  a  questio n afterwards .  Afte r  1 0 
second s th e stimulu s figur e wa s the n remove d fro m vie w 
and th e subjec t  wa s aske d t o imagin e rotatin g i t  b y 9 0 
degree s i n a  clockwis e direction .  W h e n th e subjec t 
confirme d tha t  th e figur e wa s bein g imagine d i n thi s 
rotate d position ,  he/sh e w a s aske d i f  i t  coul d b e 
interprete d a s anythin g els e fro m thi s viewpoint .  Thi s 
procedur e wa s repeate d wit h eac h o f  th e orientation -
dependen t  shape s i n turn . 

As Fink e e t  al .  rightl y emphasize ,  a n importan t 
methodologica l  proble m arise s fro m th e dange r  tha t 
subject s migh t  encod e bot h interpretation s durin g th e 
origina l  perceptua l  exposur e sinc e i n thi s cas e the y woul d 
not  b e relyin g o n imager y processe s t o discove r  th e 
alternativ e interpretation .  I n particular ,  i t  i s  eviden t  tha t 
th e proble m m a y aris e whe n subject s ar e se t  th e imagina l 
rotatio n tas k mor e tha n once ,  sinc e afte r  th e fu-s t  on e the y 
ar e n o longe r  naiv e concernin g th e possibiht y o f  a  secon d 
construa l  o f  th e figure .  O n an y subsequen t  test ,  the y m a y 
unavoidabl y see k a  secon d interpretatio n durin g th e initia l 
perceptua l  exposure .  Thi s possibilit y  ca n b e minimise d 
by restrictin g exposur e tim e a s Chamber s an d Reisber g 
hav e don e t o a  duratio n whic h i s lon g enoug h t o establis h 
th e imag e an d ye t  no t  lon g enoug h t o see k alternativ e 
interpretations .  However ,  thi s i s a  risk y procedur e sinc e 
subject s w h o ar e awar e o f  a  possibl e reconstrua l  ar e 
frequentl y abl e t o notic e bot h interpretation s almos t 
immediatel y an d simultaneously . 

Results. At first glance, the experimental results appear 
somewhat  equivoca l  o n th e questio n o f  reinterpretatio n 
sinc e subject s wer e generall y abl e t o reconstru e i n 
imaginatio n abou t  on e thir d (35% )  o f  th e figure s the y 
wer e presented .  Eve n o n thes e dat a i t  i s  clea r  tha t 

reinterpretatio n o f  th e rotate d imag e wa s difficul t  t o 
perform ,  eve n i f  no t  alway s impossible .  However ,  thes e 
result s acros s multipl e presentation s tak e o n a  greate r 
significanc e whe n th e orde r  o f  presentatio n i s take n int o 
account :  I t  i s  mos t  significan t  tha t  n o subjec t  wa s abl e t o 
reconstru e th e firs t  stimulu s presented ,  whic h is ,  o f 
course ,  th e onl y on e fo r  whic h the y di d no t  k n o w i n 
advanc e tha t  ther e migh t  b e a n alternativ e interpretation . 
Thi s strikin g relevanc e o f  stimulu s orde r  confirm s th e 
anticipate d effect s du e t o los s o f  naivet e concernin g th e 
task .  Subsequen t  stimul i  were ,  nevertheless ,  wort h 
testin g an d i t  i s  significan t  tha t  eve n i n thes e case s th e 
difficult y o f  reconstrua l  i s  apparent . 

Th e interpretatio n o f  thes e preliminar y result s wil l  b e 
clarifie d i n subsequen t  testin g whic h ca n eliminat e 
possibl e confoundin g du e t o tw o factors .  Th e orderin g 
effec t  i n whic h subject s showe d a n improvemen t  fro m 
initia l  failur e coul d b e du e t o practic e i n th e tas k rathe r 
tha n perceptua l  confounding .  Thi s wil l  b e controlle d i n 
follow-u p experiment s b y givin g subject s prio r  practic e 
wit h imag e rotatio n usin g Cooper' s (1975 )  rando m 
polygons .  Th e unifor m observe d difficult y wit h th e firs t 
naiv e exposur e t o a n orientation-dependen t  shap e wil l 
the n b e les s likel y du e t o th e inheren t  difficult y o f  th e 
tas k itself .  Presen t  dat a showin g sligh t  improvemen t 
followin g th e fu-s t  stimulu s coul d als o hav e bee n du e t o 
th e fac t  tha t  th e shape s wer e no t  presente d i n rando m 
order .  Give n th e considerabl e difficult y i n devisin g 
suitabl e figures ,  the y ar e no t  equall y goo d i n thei r 
orientatio n specificity .  Stimul i  wer e presente d i n orde r  o f 
decreasin g suitabilit y  an d thi s coul d accoun t  fo r  th e 
slightl y improve d succes s rat e acros s subjects .  I n 
repeatin g th e experiment ,  th e shape s ca n b e independentl y 
rate d fo r  thei r  recognizabilit y  an d orientation-specificity , 
and th e orde r  o f  presentatio n ca n b e randomized . 

Eve n i f  w e disregar d orderin g an d othe r  effect s suc h a s 
practic e whic h migh t  hav e m a d e th e tas k easier ,  th e mea n 
succes s rat e overal l  wa s stil l  onl y 3 5 pe r  cen t  Typica l  o f 
th e predicte d difficult y o f  reconstrua l  wa s th e reactio n o f 
subject s whe n presse d t o reinterpre t  thei r  rotate d imag e o f 
th e duckling :  jus t  a s w e woul d expec t  o n a  taci t 
knowledg e accoun t  accordin g t o whic h th e imag e i s 
intrinsicall y boun d t o it s interpretation ,  m a n y subject s 
woul d voluntee r  th e respons e tha t  i t  i s  a  "ducklin g o n it s 
back" ! 

Discussion and Conclusion. We have noted that 
th e significanc e o f  ou r  negativ e result s derive s fro m th e 
fac t  that ,  unlik e chronometri c data ,  ou r  o w n experimen t 
permit s a  direc t  inferenc e abou t  th e rotatio n an d 
inspectio n o f  imagery .  O f  additiona l  importanc e i s th e 
fac t  tha t  th e tas k i s readil y performe d unde r  perceptua l 
conditions ,  thereb y entitlin g u s t o expec t  i t  i n imager y a s 
wel l  accordin g t o th e pictoria l  account .  Furthe r  favourin g 
reconstrua l  o f  image s i s th e fac t  tha t  ou r  figure s ar e 
considerabl y simple r  tha n th e representation s o f  block s 
stacke d i n thre e dimension s employe d b y Shepar d (1971 ) 
fo r  whic h th e menta l  rotatio n ha s bee n claimed ,  an d ou r 
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own shape s ar e geometricall y n o mor e comple x tha t 
thos e o f  Coope r  (1975 )  fo r  whic h complexit y wa s 
specificall y foun d no /  t o b e a  facto r  i n th e claime d eas e o f 
rotation . 

Rock ,  Wheele r  an d Tudo r  (1989 )  hav e receniJ y obtaine d 
negativ e result s whic h als o challeng e th e claim s o f 
menta l  rotatio n an d scannin g i n a  pictoria l  medium . 
Althoug h supportin g hi s result s an d conclusions ,  ou r 
experimen t  ha s th e advantag e o f  utilizin g recognizabl e 
shape s whos e identificatio n i s th e unambiguou s criterio n 
of  succes s i n th e imager y task .  A s Roc k e t  al .  hav e 

acknowledged ,  thei r  amorphous-shape d wir e stimul i  ar e 
unusua l  an d no t  representativ e o f  object s typicall y 
encountered .  Althoug h thi s facto r  i s  discounte d b y Roc k 
et  al. ,  th e issu e doe s no t  aris e a s a  potentia l  objectio n 
wit h ou r  stimuli . 

As distinc t  fro m reaction-tim e data ,  whe n teste d o n a 
tas k whic h actuall y require s thes e abilitie s fo r  succes s w e 
hav e foun d subject s t o perfor m ver y poorl y o r  no t  a t  all . 
Althoug h thes e result s ar e contrar y t o th e explici t 
prediction s an d direc t  implication s o f  th e pictoria l  theory , 
the y ar e precisel y a s woul d b e expecte d o n a  taci t 
knowledg e account .  I t  mus t  b e admitte d tha t  th e taci t 
knowledg e theor y i s littl e mor e tha n a  sketc h o r  hin t  o f 
th e kin d o f  theor y require d rathe r  tha n a  worke d ou t 
alternativ e t o th e quasi-perceptua l  account .  Nevertheless , 
filling  ou t  thi s sketc h wil l  dra w o n theorie s o f  highe r 
cognitiv e processe s i n lon g ter m memor y whic h hav e 
independen t  theoretica l  justification . 

Contrar y t o som e view s (Anderso n 1978) ,  w e hav e 
shown tha t  ther e ar e significan t  empirica l  difference s 
betwee n thes e tw o theorie s o f  imagery ,  an d thei r 
markedl y divergen t  prediction s ma y b e readil y tested .  A s a 
follow-up ,  w e hav e devise d experiment s whic h 
reconstruc t  othe r  perceptua l  phenomen a i n imagery . 
Preliminar y investigation s sugges t  tha t  figure-groun d 
separatio n i s exceedingl y difficul t  o r  impossibl e t o 
perfor m i n imagery ,  althoug h onc e agai n th e paralle l 
woul d b e expecte d o n th e pictoria l  account .  Likewise ,  th e 
Kanizs a illusor y contour s appea r  no t  t o b e impose d unde r 
imager y conditions .  W e ar e als o repeatin g a n earlie r 
imag e inspectio n experimen t  o f  Binet' s usin g a n arra y o f 
letter s whic h ha s no t  receive d discussio n i n th e recen t 
debate ,  bu t  whic h ha s th e sam e negativ e implication s 
regardin g th e claime d abilit y  t o "inspect "  images .  A 
patter n o f  suc h failure s o n divers e perceptua l  phenomen a 
woul d leav e onl y a d ho c way s o f  avoidin g thei r 
significanc e fo r  th e pictoria l  theor y o f  imagery . 
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