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ASPECTS OF COGNITIV E REPRESENTATION 

Fred Dretske 
Departmen t  o f  Philosoph y 

Universit y o f  Wisconsin ,  Madiso n 

An organism's cognitive system is a control mechanism whose function it 
i s  t o initiate ,  adjus t  and ,  i f  necessary ,  suppres s behavio r  i n th e servic e 
of  nee d an d (i f  applicable )  desir e satisfaction .  I n orde r  t o perfor m thi s 
functio n th e contro l  mechanis m mus t  hav e direc t  an d continuin g acces s t o 
intelligenc e abou t  th e circumstance s in_whic h activit y i s t o b e carrie d ou t  • 
Hence ,  th e cognitiv e syste m i s tha t  par t  o f  th e executiv e mechanis m whos e 
contribution s t o contro l  ar e themselve s unde r  th e contro l  o f  (o r  a t  leas t 
sensitiv e to )  whateve r  informatio n i s (o r  ha s been )  availabl e abou t  th e 
theate r  i n whic h operation s ar e t o b e performed .  I t  i s  a n information -
drive n contro l  system . 

Our ordinary attributions of perception, knowledge and belief reflect 
thi s genera l  pictur e o f  cognitiv e processes .  T o sa y wha t  someon e sees , 
knows o r  believe s i s t o identif y particula r  contro l  state s b y mean s o f  thei r 
representationa l  properties—i n term s o f  th e kin d o f  informatio n the y ar e 
themselve s unde r  th e contro l  of .  Such ,  a t  least ,  i s  th e representationa l 
theor y o f  cognitiv e processe s a s w e fin d i t  (o r  a s I  fin d it )  embodie d i n 
ordinar y description s an d explanation s o f  anima l  an d huma n behavior -  What  I 
want  t o d o her e i s t o explor e thi s wa y o f  lookin g a t  cognitiv e system s i n 
orde r  t o se e ho w muc h weigh t  i t  ca n bear .  Tha t  i s t o say ,  i s  th e genera l 
ide a o f  a  representationa l  contro l  syste m fertil e enoug h t o suppor t  th e 
enormousl y ric h an d variegate d attribution s o f  semanti c conten t 
characteristi c o f  ou r  ordinar y description s o f  wha t  w e see ,  kno w an d 
believe ? Ca n it ,  furthermore ,  provid e u s wit h a  wa y o f  understandin g ho w 
suc h attribution s figure ,  a s the y ar e ordinaril y  though t  t o do ,  i n 
explanation s o f  behavior ? 

By a representational system I shall mean any system whose function it 
i s  t o indicate ,  b y it s variou s states ,  ho w thing s stan d wit h respec t  t o som e 
othe r  object ,  conditio n o r  magnitude .  This ,  obviously ,  i s  no t  t o requir e 
much o f  a  representationa l  system .  A  variet y o f  simpl e device s qualify .  A 
tachometer ,  th e sor t  o f  instrumen t  foun d o n th e dashboar d o f  man y 
automobiles ,  i s  a  representationa l  syste m accordin g t o thi s 
characterization .  It s variou s state s indicat e somethin g abou t  th e rat e a t 
whic h th e engin e i s rotating .  Hence ,  i t  represent s th e angula r  velocit y o f 
th e crankshaft .  A  doorbell ,  i n virtu e o f  indicatin g th e conditio n o f  th e 
doorbutto n (depresse d o r  not) ,  thereb y represent s th e positio n o f  th e 
button .  An d th e firin g o f  a  neura l  cell ,  b y indicatin g th e presenc e an d 
orientatio n o f  a  certai n energ y gradien t  o n th e surfac e o f  a  photoreceptor , 
represent s th e whereabout s an d orientatio n o f  a n "edge "  i n th e optica l 
input . 

In speaking of a representational system I shall continue to speak of 
th e informatio n th e syste m carrie s abou t  th e quantities ,  condition s an d 
object s i t  represents .  I  inten d nothin g subversiv e i n thi s wa y o f  speaking -
-nothing ,  I  hope ,  tha t  beg s th e question s whic h i t  i s  my projec t  t o explore . 
For  b y informatio n I  mea n nothin g more ,  an d certainl y nothin g less ,  tha n 
what  th e particula r  state s o f  a  representationa l  syste m indicat e t o b e so . 
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Thus th e tachometer' s registratio n o f  "1,00 0 rpm "  indicates ,  an d thereb y 
carrie s th e informatio n that ,  th e engin e i s runnin g a t  1,00 0 revolution s pe r 
minute .  Th e ringin g doorbel l  carrie s th e informatio n tha t  th e doorbutto n i s 
bein g depresse d (an d therefor e th e informatio n tha t  someon e i s a t  th e door ) 
because ,  presumably ,  thi s i s wha t  i t  indicates .  Representationa l  system s 
and informatio n processin g system s are ,  o n thi s wa y o f  thinking ,  tw o side s 
of  th e sam e coin .  Informatio n i s wha t  representationa l  system s nee d i n 
orde r  t o represent ,  an d representatio n i s wha t  Informatio n processin g 
system s d o fo r  th e thing s abou t  whic h the y carr y information . 

In thinking of a cognitive system as an information-driven control 
mechanism ,  therefore ,  w e ar e thinkin g o f  i t  i n representationa l  terms .  Thi s 
may no t  b e al l  w e hav e t o sa y abou t  a  cognitiv e syste m i n orde r  t o 
distinguis h i t  fro m othe r  contro l  mechanism s (e.g. ,  thos e associate d wit h 
th e autonomi c nervou s system) ,  bu t  i t  wil l  d o a s a  start .  Th e projec t  i s  t o 
se e ho w larg e a n oa k w e ca n teas e ou t  o f  thi s tin y acorn ,  ho w fa r  on e ca n g o 
i n understandin g perception ,  knowledg e an d belie f  wit h thes e semanticall y 
meager  resources .  I f  the y prov e to o meager ,  i t  wil l  a t  leas t  tel l  u s 
somethin g abou t  th e specia l  characte r  o f  cognitiv e processes . 

In thinking about a representational system, there are at least two 
question s on e ca n as k abou t  it s representationa l  capacity .  An d whe n th e 
representationa l  syste m is ,  i n addition ,  a  contro l  system ,  ther e ar e a t 
leas t  thre e question s tha t  shoul d b e asked .  On e ca n ask ,  first ,  wha t  i t  is , 
what  quantity ,  property ,  object ,  perso n o r  condition ,  th e syste m i s 
representing .  A  thermomete r  represent s th e temperature ,  a  fue l  gaug e th e 
amount  o f  gasolin e i n th e tank ,  a  photograp h th e object s (persons ,  building , 
foliage )  tha t  th e pictur e wa s take n of .  Secondly ,  on e ca n as k ho w wha t  i s 
represente d i s represented .  What  doe s th e representatio n sa y abou t  wha t  i t 
represents ? Tha t  i t  i s  9 5 (i n th e cas e o f  th e thermometer) ? Tha t  th e ga s 
tan k i s almos t  empt y (fue l  gauge) ? Tha t  you r  niec e ha s le t  he r  hai r  gro w 
lon g (photograph) ? Th e firs t  questio n i s a  questio n abou t  th e referenc e o r 
denotatio n o f  th e representation .  Th e secon d questio n i s abou t  th e conten t 
of  th e representation .  Topi c an d comment . 

There are, in other words, pictures of^ black horses and what Nelson 
Goodman (Language s o f  Art ,  Hackett ;  Indianapolis ,  1976 ,  p .  29 )  ha s calle d 
black-hors e pictures .  Unles s th e pictur e o f  a  blac k hors e i s a  black-hors e 
picture ,  i t  wil l  no t  represen t  th e blac k hors e a £ a  blac k horse .  Imagine , 
fo r  example ,  a  pictur e o f  a  blac k hors e i n whic h th e hors e i s photographe d 
at  a  grea t  distanc e i n ba d ligh t  wit h th e camer a slightl y ou t  o f  focus .  Th e 
hors e appear s a s a  blurr y spo t  i n th e distance .  Thi s i s a  pictur e o f  a 
blac k hors e bu t  no t  wha t  Goodman call s a  black-hors e picture .  When invite d 
t o se e picture s o f  you r  friend' s blac k horse ,  yo u expec t  t o see ,  no t  onl y 
picture s o f  a  blac k horse ,  bu t  black-hors e pictures—picture s I n whic h th e 
denotatio n o f  th e pictur e i s identiflabl y a  blac k horse ,  picture s i n whic h 
th e blac k hors e i s represente d as ^  a  blac k horse . 

Similarly, the wolf's internal representation of the sick caribou may 
or  ma y no t  b e a  slck-fleelng-carlbo u representation .  Bu t  i t  certainl y i s a 
representatio n of ^  a  sic k fleein g caribou .  Ho w i t  represent s th e anima l  is , 
t o som e degree ,  a  matte r  o f  speculation ,  bu t  unles s i t  ha s som e mean s o f 
representin g defenseles s caribou ,  a  wa y o f  commentin g o n thes e creature s 
whic h is ,  fo r  practica l  purposes ,  extensionall y equivalen t  t o bein g a 
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defenseles s caribou ,  it s relentles s an d unerrin g pursui t  o f  thes e particula r 
animal s I s Inexplicable .  I t  woul d b e lik e tryin g t o explai n th e behavio r  o f 
a thermosta t  I n controllin g th e furnac e I f  I t  ha d n o mean s o f  representin g 
th e roo m temperatur e a s abov e o r  belo w th e desire d setting .  Ther e ha s t o b e 
somethin g i n ther e tha t  "tells "  th e thermosta t  wha t  i t  need s t o kno w fo r  I t 
t o carr y ou t  It s function .  Th e sam e i s tru e o f  th e wolf . 

I rehearse these familiar facts about representations only to emphasize 
tha t  i n thinkin g abou t  a  cognitiv e syste m a s a  representationa l  contro l 
mechanism ,  th e sam e question s ca n b e aske d abou t  ou r  cognitiv e states :  wha t 
do the y represen t  an d ho w d o the y represen t  it ? What  ar e the y gettin g 
informatio n abou t  an d wha t  informatio n ar e the y getting ? Bu t  I  sai d tha t 
ther e wer e thre e question s tha t  ca n b e aske d abou t  a  representationa l  syste m 
when i t  function s a s a  contro l  mechanism .  We ca n ask ,  no t  onl y abou t  it s 
topi c (wha t  i s represented )  an d th e comment s i t  make s abou t  tha t  topi c (th e 
way i t  i s  represented) ,  bu t  abou t  whic h o f  thes e comments ,  i f  any ,  ha s a 
contro l  function .  Whic h element s o f  th e representatio n pla y a  causa l  rol e 
i n th e determinatio n o f  behavior ? A  representatio n ma y b e eve r  s o ric h i n 
th e comment s i t  make s abou t  wha t  i t  represents ,  bu t  I f  non e o f  thi s 
Informatio n is ,  o r  ca n be ,  use d t o contro l  an d direc t  movements ,  i t  i s 
causall y inert ,  hence ,  functionall y Irrelevant .  Therefor e th e 
representation ,  qu a representation ,  play s n o rol e i n th e system' s cognitiv e 
economy .  A  black-hors e pictur e o f  a  black-hors e ca n b e use d t o pape r  ove r  a 
hol e i n my wall .  I n thi s case ,  th e representationall y significan t  aspect s 
of  th e pictur e ar e irrelevan t  t o th e wa y i t  i s  functionin g (concealin g th e 
hole) .  I  coul d a s wel l  hav e use d a  pictur e o f  a  whit e co w o r  a  pictur e o f 
nothin g a t  all .  An d i f  ou r  interna l  representation s ar e t o qualif y a s 
cognitive ,  the y mus t  (potentiall y  a t  least )  mak e som e contributio n t o th e 
way tha t  mechanis m function s i n controllin g an d directin g behavior .  The y 
must  d o so ,  furthermore ,  b y mean s o f  thei r  representationall y significan t 
properties .  Onl y b y s o doin g wil l  th e classificatio n o f  cognitiv e state s i n 
term s o f  thei r  conten t  figur e i n th e explanatio n o f  th e behavio r  the y 
produce . 

Our ordinary attributions of sensory and cognitive states reflect the 
kin d o f  distinction s jus t  discussed .  An d this ,  t o my min d a t  least , 
support s th e ide a tha t  ou r  familiar ,  fol k psychologica l  pictur e o f  cognitio n 
i s a  pictur e o f  a  kin d o f  representationa l  contro l  mechanism .  We say ,  fo r 
example ,  tha t  Clyd e ca n se e a  blac k hors e (i n th e distance )  withou t  (fo r 
variou s reason s havin g t o d o eithe r  wit h th e grea t  distance ,  th e camouflage , 
th e lighting ,  o r  th e fac t  tha t  h e doesn' t  hav e hi s glasse s on )  it s lookin g 
lik e a  blac k horse ,  withou t  it s presentin g a  black-hors e appearance .  I n 
describin g wha t  Clyd e sees ,  w e ar e describin g wha t  hi s sensor y 
representatio n i s a  representatio n of .  We ar e Ignorin g th e kin d o f  comment 
hi s perceptua l  syste m i s makin g abou t  tha t  topi c i n orde r  t o specif y th e 
topi c itsel f  abou t  whic h a  comment  i s bein g made . 

Thinking of the cognitive system as a representational mechanism, a 
mechanis m n o mor e comple x tha n a  simpl e gauge ,  give s us ,  therefore ,  th e 
resource s fo r  understanding ,  no t  onl y th e prepositiona l  attitudes ,  thos e 
attitude s (lik e knowledg e an d belief )  tha t  tak e (i n thei r  verba l  expression ) 
sententia l  clause s a s complemen t  o f  th e verb ,  bu t  als o thos e attitude s (lik e 
seein g an d hearing )  tha t  tak e concret e nominal s a s object s o f  th e verb .  S 
see s a  bush ,  mistake s i t  fo r  a n anima l  crouchin g besid e th e path ,  an d flee s 
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i n panic .  Th e descriptio n o f  wha t  S  see s i s a n expressio n o f  wha t  hi s 
interna l  representatio n i s a  representatio n o f — i n thi s cas e a  bush .  What 
he see s i t  as^ ,  wha t  h e take s i t  t o be ,  o r  (unde r  optima l  conditions )  wha t  h e 
ca n se e tha t  i t  is ,  i s  a n expressio n o f  th e wa y h e represent s th e bush .  I n 
thi s cas e h e ha s a  crouching-anima l  representatio n o f  a  bush—th e analogue , 
I  submit ,  o f  a  white-co w pictur e o f  a  blac k horse . 

There is then, as I see it, no real question about the validity of our 
ordinar y descriptiv e apparatu s fo r  assignin g perceptual-cognitiv e state s t o 
organisms .  Fo r  i n describin g a  creatur e a s seeing ,  knowin g o r  believin g 
something ,  w e ma y b e (and ,  I  woul d urge ,  certainl y are )  doin g n o mor e tha n 
what  w e ar e alread y doin g wit h suc h simpl e representationa l  device s a s 
gauges ,  instruments ,  an d detectors .  We ar e sayin g wha t  an d ho w thing s ar e 
bein g represented .  Th e onl y rea l  questio n abou t  th e representationa l  mode l 
(asid e fro m th e causa l  efficac y o f  thes e representations— a poin t  I  wil l  ge t 
t o later )  i s  whethe r  ou r  ordinar y description s o f  wha t  a  creatur e sees , 
knows an d believe s ar e semanticall y to o ric h t o b e supporte d b y th e actua l 
physica l  representationa l  resource s o f  th e organism .  Ar e ou r  ordinar y 
assignment s o f  referenc e an d conten t  t o a n organism' s interna l 
representation s compatibl e wi th—and ,  i f  so ,  ar e the y realizabl e in ,  th e 
actua l  neura l  machiner y availabl e fo r  generatin g thes e representations ? 
Ther e ma y b e n o rea l  disput e i n assignin g th e referenc e my ga s tan k an d th e 
conten t  hal f  ful l  t o my gauge' s representations ;  fo r  th e actua l  physica l 
constructio n o f  th e device ,  an d th e law s governin g it s operation ,  clearl y 
revea l  tha t  thi s i s wha t  th e devic e indicate s an d wha t  i t  indicate s i t 
about .  Bu t  i n sayin g tha t  th e wol f  sa w a  sic k caribo u o n th e edg e o f  th e 
herd ,  recognize d i t  a £ sic k and ,  therefore ,  a £ eas y pre y and ,  becaus e o f 
this ,  pursue d th e anima l  whil e ignorin g th e thousand s o f  health y one s 
nearby ,  ar e w e assignin g referenc e an d conten t  tha t  excee d th e 
representationa l  resource s o f  th e anima l  w e ar e describing ? I f  not ,  wha t 
abou t  ou r  description s o f  Jimm y a s seein g hi s uncl e an d recognizin g hi m a s 
th e ma n wh o promise d t o fi x  hi s bicycle ? 
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