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NINETY YEARS OF MENTAL METAPHORS"• 

Dedre Centner 
Bol t  Berane k an d Newman Inc . 

Cambridge ,  Mass . 

Jonathan Grudin 
MRC Applie d Psycholog y Uni t 

Cambridge ,  Englan d 

Abstract 

In this paper we seek to trace the way in which psychologists's concepts of the mind 
hav e evolve d ove r  th e roughl y ninet y year s sinc e th e stud y o f  empirica l  psycholog y 
bega n i n America .  We examine d metaphor s use d b y psychologist s t o describ e menta l 
phenomenena ,  base d o n a  corpu s o f  menta l  metaphor s use d i n th e journa l  Psycholog y 
Revie w fro m 189 ^  t o th e present . 

The chief finding was that the nature of the mental metaphors changed over time. 
Spatia l  metaphor s an d animate-being  metaphor s predominat e i n th e earl y stages , 
declinin g late r  i n favo r  o f  system s metaphor s fro m mathematics ,  th e physica l  science s 
and artificia l  intelligence .  A  secondar y findin g wa s tha t  th e number s o f  menta l 
metaphor s varied :  The y ar e mor e prevalen t  i n th e earl y an d lat e stage s o f  th e centur y 
tha n i n th e mid-stages .  Thes e pattern s ar e interprete d i n term s o f  th e evolutio n o f 
psychologists '  model s o f  th e mind . 

Ninety Years of Mental Metaphors 

In this paper we examine historical changes in the metaphors used by American 
psychologist s t o describ e menta l  processes .  Ou r  ai m i s t o us e change s i n metaphori c 
languag e t o trac e change s i n th e model s psychologist s hav e hel d o f  th e mind .  Thre e 
assumption s underli e thi s work .  First ,  w e assum e tha t  researcher s brin g t o thei r 
fiel d o f  stud y a  theoretica l  framewor k — whic h may b e mor e o r  les s explici t  — i n 
term s o f  whic h the y constru e th e phenomen a the y observe .  Second ,  w e assum e tha t  thes e 
framework s ca n chang e ove r  time ,  sometime s quit e rapidl y (Kuhn ,  1962) .  Third ,  w e 
assume tha t  analogie s an d metaphor s ar e use d i n th e inventio n an d organizatio n o f 
idea s i n scienc e (Centne r  &  Centner ,  1983 ;  Hesse ,  1966) . 

Cognitive psychology during the past hundred years seems a prime example of a 
fiel d i n whic h conceptua l  chang e ha s bee n rapi d an d extensive .  I t  woul d b e usefu l  t o 
hav e a  metho d fo r  tracin g change s i n th e Zeitgeist .  On e wa y t o d o thi s migh t  b e b y 
examinin g th e metaphor s use d b y psychologists .  I t  ha s bee n argue d persuasivel y tha t 
metaphor s fro m othe r  domain s hav e playe d a  rol e i n th e shapin g o f  psychologica l 
theory .  Roedige r  (1980 )  note d severa l  distinc t  metaphor s fo r  huma n memory ,  rangin g 
fro m Freud' s rooms-of-a-hous e mode l  t o Atkinso n an d Shiffrin' s storage-bo x model . 

If indeed the metaphors used in psychology reflect the way that researchers have 
conceive d o f  th e domain ,  the n change s i n th e kind s o f  metaphor s use d t o describ e th e 
min d may provid e a n unobtrusiv e measur e o f  change s i n th e conceptua l  paradigm s use d i n 
America n psychology .  Wit h thi s i n mind ,  w e undertoo k t o collec t  a  representativ e 
sampl e o f  metaphor s o f  th e mind .  We chos e a s ou r  sourc e th e journa l  Psychologica l 
Review ,  sinc e i t  ha s a  histor y o f  broa d representatio n o f  majo r  wor k i n psycholog y 
tha t  date s bac k t o 189^ .  Thus ,  ou r  projec t  wa s (1 )  t o sampl e Psvcholog v Revie w 

^Suppor t  fo r  th e preparatio n o f  th e pape r  wa s provide d i n par t  b y th e Nationa l 
Institut e o f  Educatio n unde r  Contract s No .  HEW-NIE-C-llOO-80-003 1 an d HEW-NIE -
C-400-81-0030 . 



systematicall y fro m 189 4 t o th e presen t  fo r  menta l  metaphors ;  (2 )  t o classif y th e 
resultin g metaphor s accordin g t o thei r  bas e domai n (thei r  analogica l  domain ,  o r  domai n 
of  origin) ;  an d (3 )  t o not e an y change s i n th e number s o r  type s o f  metaphor s use d 

acros s time . 

The Survey 

The volumes surveyed spanned nine decades, beginning with 189^, then 1905, 1915, 
and s o o n throug h 1975 .  We examine d al l  article s i n th e firs t  issu e o f  eac h volume . 
Al l  menta l  metaphor s wer e recorde d o n thei r  firs t  occurrenc e i n a  give n article .  A 
menta l  metapho r  wa s define d a s a  compariso n i n whic h eithe r  th e min d a s a  whol e o r 
some particula r  aspec t  o f  th e min d — ideas ,  processes ,  etc .  — i s o r  explaine d i n 
term s o f  a  nonmenta l  domain .  We include d everythin g tha t  seeme d a  possibl e metaphor , 
includin g man y froze n o r  conventionalize d metaphors ,  suc h a s "menta l  health "  o r 
"intellectua l  level. "  I n eac h article ,  onl y on e instanc e o f  an y give n metapho r  wa s 
collected .  However ,  whe n severa l  term s occurre d i n a n extende d metaphor ,  al l  o f  th e 
term s wer e collected .  A n exampl e o f  suc h a  syste m occur s i n Jame s (1905) .  Th e 
phrase s "a n ide a encounterin g a  resistin g idea, "  "a n ide a movin g unde r  it s ow n 
momentum, "  an d "idea s overcomin g a n obstacle "  wer e eac h recorded ,  althoug h the y ar e 
clearl y par t  o f  th e sam e extende d metaphor . 

Categories of metaphors. Out of a total of 68 articles, 48 contained mental 
metaphors .  We foun d a  tota l  o f  26 5 metaphor s fo r  menta l  phenomena .  Afte r  th e se t  o f 
metaphor s wa s assembled ,  w e sorte d the m int o categorie s draw n fro m a  common domain . 
The sortin g wa s don e b y th e conten t  o f  th e metaphors ,  crosscuttin g decad e o f  origin . 
Where mor e tha n on e categor y o r  subcategor y migh t  apply ,  w e use d th e mos t  centra l  an d 
specifi c  feature s o f  th e metapho r  t o selec t  amon g alternatives .  Ou r  sortin g yielde d 
20 subcategories ,  whic h combine d int o fou r  majo r  categorie s o f  metaphor :  Animate -
bein g metaphor s (2 3 instances) .  Neura l  metaphor s (1 6 instances) ,  Spatia l  metaphor s (6 1 
instances) ,  an d System s metaphor s (8 0 instances) . 

In Animate-being metaphors, ideas or aspects of the mind are likened to 
creatures ;  e.g. ,  "Throug h lying ,  th e min d grow s war y o r  stron g fro m swimmin g agains t 
th e stream. "  (Dewey ,  1904) .  I n Neura l  metaphors ,  th e analogica l  domai n i s som e 
versio n o f  th e physica l  nervou s system ,  a s whe n i t  i s  state d tha t  wor d meaning s ar e 
store d a s menta l  image s "locate d i n differen t  region s o f  th e gra y corte x o f  th e brain , 
and joine d togethe r  i n a  uni t  b y a  serie s o f  association-tract s whic h pas s i n th e 
whit e matte r  unde r  th e cortex "  (Starr ,  1894) .  o r  movemen t  o f  object s i n space ,  a s i n 
"thing s activ e agains t  a  backgroun d o f  consciousness "  (Strong ,  1894) .  System s 
metaphor s ar e thos e tha t  like n som e menta l  phenomeno n t o a  syste m o f  lawfull y 
constraine d interaction s amon g elements .  Often ,  the y dra w o n a  physica l  o r 
mathematica l  syste m o r  o n a n artificia l  devic e a s thei r  analogica l  domain :  e.g. , 
"fusio n o f  ideas "  (Peterson ,  1935) ,  o r  "critica l  ban d behavin g lik e a  variabl e band -
pas s filter "  (Zwicke r  &  Scharf ,  1965 )  Instance s fro m eac h o f  thes e categorie s ar e 
give n i n Tabl e 1  fo r  early ,  middl e an d recen t  periods . 

In addition to the four major categories, there were two other 
categories :  "Conventional "  metaphor s (7 1 instances )  possibl e metaphor s whos e 
metaphori c association s see m t o hav e bee n lost :  e.g. ,  "menta l  health "  an d 
"intellectua l  growth" ;  an d "Idiosyncratic "  o r  unclassifiabl e metaphor s î ^  instances) . 

Patterns of distribution. The major finding is a shift in the categories of 
metaphori c domain s use d ove r  time .  Figur e 1  show s th e numbe r  o f  metaphor s use d i n 
eac h o f  th e fou r  majo r  categorie s i n eac h o f  th e thre e tri-decad e blocks .  I n th e 
earl y samples .  Spatia l  metaphor s an d Animate-bein g metaphor s dominate .  Ther e i s a 
shar p dro p acros s tim e i n th e numbe r  o f  Animate-bein g metaphors ,  alon g wit h a  les s 
sever e reductio n i n th e us e o f  Spatia l  metaphors .  System s metaphor s sho w th e opposit e 
trend :  Startin g a s a n unimportan t  category ,  wit h 5  member s i n th e firs t  tri-decade , 
Syste m metaphor s graduall y com e t o predominate .  Statistica l  analyse s indicat e tha t 



Tabl e 1 
Example s Of  th e Fou r  Majo r  Catagoria s o f  Matapho r  b y Trldecada . 

Early i  1B94-191 5 Middle :  1925-194 5 Recent t  1955-197 5 
ANIMATE 
10)  Throug h lying ,  aln d grow s war y 34 )  Reactio n are a bloc k eac h 85 )  Supe r  discriminatin g 
or  stron g fro m swimmin g agains t  other ,  varyin g i n tension i  pre-perceive r  who selectivel y 
stream .  unti l  on e waxe s stron g enough .  prevent s recognition . 
11)  Idea s struggl e wit h on e another .  65 )  Eg o defenses . 

NEURAL 
5)  Association s among image s li)c a 34 )  Thinkin g i s neura l  impulse s 81 )  Inhibitor y processes . 
whit e matte r  connectin g region s shiftin g alon g associativ e 81 )  Loudnes s perhap s propor -
of  gra y matter .  fiber s fro m on e are a t o anothe r  t o numbe r  o f  menta l 
11)  Wide r  idea s shortcircui t  63 )  Ange r  shortcircuit s excitatio n impulse s 
smalle r  ideas .  int o th e parasympatheti c system . 

SPATIAL 
11)  Anythin g hidin g i n th e back -  41 )  Habitua l  connection s betwee n 81 )  Critica l  Ban d i s formed . 
groun d i s no t  menta l  activity .  ideas .  82 )  Reservoi r  model  fo r 
21)  Tracin g i s t o a  photograp h 63 )  Fea r  inundate s th e syrapa -  Fixe d Actio n Pattern . 
as memory i s t o immediat e thetl c nervou s system . 
attention . 

SYSTEMS 
11)  A  bod y move s i n empt y spac e 48 )  Nervou s syste m i s lik e a  72 )  0  • > R/ R +  I ,  Wher e 
by it s own momentu m a s whe n ou r  switchboar d mechanism .  R  -  I t  o f  relevan t  element s 
thought s wande r  a t  thei r  own 49 )  Goal  gradient :  positive /  I  -  #  o f  irrelevan t  elem . 
sweet  will .  negativ e transfer .  0  -  conditionin g constan t 
21)  Associativ e forc e 94 )  Seria l  iterativ e 

operation s 

Animate-being, Spatial and Idiosyncratic metaphors decrease significantly in numbers. 
System s metaphor s increas e acros s time .  Neura l  metaphor s an d Conventiona l  metaphor s 
remai n constan t  i n number . 

Variation in overall metaphor usage. A secondary finding is a U-shaped 
variatio n i n th e overal l  number s o f  metaphor s use d i n differen t  periods .  Metaphor s 
fo r  th e min d ar e abundan t  a t  th e outse t  o f  ou r  sampl e (1894-1915) ,  dro p sharpl y fro m 
approximatel y 192 5 t o 1945 ,  an d ris e t o eve n greate r  number s durin g th e mos t  recen t 
tri-decad e (1955-1975) .  Th e di p i n menta l  metaphor s durin g th e middl e thir d o f  ou r 
surve y (1925-1945 )  seem s par t  o f  a  genera l  declin e i n th e us e o f  mentalisti c languag e 
due t o th e influenc e o f  behaviorism .  Article s fro m thi s perio d tende d t o b e 
straightforwar d report s o f  data ,  devoi d o f  an y discussio n o f  th e interna l  working s o f 
th e mind . 

Conclusions 

The most interesting finding is the shift in the kinds of domains from which 
metaphor s wer e drawn .  Why di d system s metaphor s replac e th e animat e an d spatia l 
metaphor s tha t  predominate d i n th e earl y stages ? We tur n no w t o consideratio n o f  th e 
explanator y goal s thes e metaphor s wer e intende d t o serve .  T o begi n with ,  w e pos e 
thre e question s tha t  wil l  serv e t o organiz e th e discussion :  (1 )  What  i s th e functio n 
of  metapho r  i n scientifi c  explanation ;  (2 )  Ar e som e explanator y metaphor s bette r  tha n 
others ;  an d finally ,  (3 )  I f  so ,  hav e th e menta l  metaphor s i n psycholog y improve d ove r 
time ? 

In scientific exposition, an analogy can allow prediction by mapping known 
relationship s fro m a  familia r  domai n int o a n unknow n targe t  domai n (Centner ,  198O ; 
Centne r  &  Centner ,  1983) .  Th e predictiv e usefulnes s o f  a  metapho r  reflect s no t  onl y 
th e precisio n an d plausibilit y  o f  it s  correspondances ,  bu t  als o it s 
systematicity :  th e degre e t o whic h it s inferre d predicate s for m a  mutuall y 
constrainin g system .  Systematicit y i s value d i n scientifi c  explication ,  becaus e 
interrelation s amon g th e inferre d predicate s allo w ne w predictions . 



Have psycholog y metaphor s becom e mor e systematic ? A  remar k b y Will ia m Jame s 

(1890 )  suggest s thi s possibil i ty :  "A t  a  certai n stag e i n th e developmen t  o f  ever y 

scienc e a  degre e o f  vaguenes s i s wha t  bes t  consist s wit h ferti l ity. "  Jame s an d othe r 

earl ie r  wri ter s ma y hav e use d metapho r  i n a n expansive ,  les s precis e manner . 

Certainl y som e o f  th e earl y animat e metaphor s see m t o lac k systematicity ;  fo r  example , 

"Memor y move s mor e easil y fro m a  nam e t o a  perso n [it s referent ]  tha n th e reverse ,  a s 

a fis h swim s mor e easil y fro m uprive r  dow n t o th e ocean. "  (Starr ,  1894) .  I n contrast , 

when th e analogica l  domai n i s a  mathematica l  o r  physica l  system ,  concatenation s o f 

immediat e prediction s int o furthe r  prediction s ar e possible .  Algebrai c metaphor s suc h 

as th e learnin g theor y equatio n ( 6 =  r/r+i )  ar e on e exampl e (Restle ,  1955) .  Th e 

systemati c natur e o f  th e analogica l  domai n allow s a  se t  o f  interrelate d 

predict ions :  e.g. ,  tha t  9  (th e conditionin g constant )  shoul d ris e wit h th e numbe r  o f 

relevan t  element s (r )  an d decreas e wit h th e numbe r  o f  irrelevan t  element s ( i ) ;  tha t 

th e rati o o f  relevan t  t o irrelevan t  element s shoul d b e 9/1-6 ,  an d s o on .  Th e mov e 

toward s systemati c analogie s wa s surel y partl y motivate d b y desir e fo r  thi s kin d o f 

predict iv e power . 

Now we turn to the specific question of why, in recent times, computer systems 

metaphor s hav e dominate d ove r  othe r  system s metaphors .  Certainl y th e adoptio n o f 

thes e metaphor s doe s no t  guarante e eithe r  rigo r  o f  applicatio n o r  interestingnes s o f 

resul ts .  Us e o f  th e compute r  metapho r  doe s no t  eve n guarante e avoidanc e o f  animism . 

Term s l ik e "retr ieving" ,  "detecting "  an d "searching "  ca n al l  describ e huma n behavior s 

as wel l  a s machin e operat ions ,  an d thi s ambiguit y i s sometime s exploite d i n vagu e 

analogizing .  I t  ha s bee n observe d tha t  a n entir e homunculu s ca n b e conceale d withi n 

on e processin g bo x i n a  flo w diagra m (Handler ,  1978) .  Nevertheless ,  a  compute r 

analog y ca n represen t  a  genuin e simplif ication ,  i f  th e power s o f  th e individua l 

processor s ar e sternl y l imited .  A s Dennet t  (1978 )  put s i t ,  "I f  on e ca n ge t  a  tea m o r 

committe e o f  relativel v ignorant ,  narrow-minded ,  blin d homuncul i  t o produc e th e 

intell igen t  behavio r  o f  th e whole ,  thi s i s progress. " 

It is tempting to conclude that there has indeed been a change in the "degree of 

vagueness "  tolerate d i n model l ing ,  an d tha t  th e curren t  analogie s ar e mor e conduciv e 

t o progres s i n understandin g th e mind .  But ,  accordin g t o th e thesi s assume d here ,  ou r 
judgement s mus t  b e cautious ,  sinc e w e se e throug h th e metaphor s o f  ou r  t ime .  Ou r  ow n 

framework s remai n t o b e evaluated . 
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Figur e 1 .  Number s o f  metaphor s i n eac h tti-decad e fo r  eac h 

of the four major categories. 
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