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M e t a p h o r s o f  Attentio n a n d thei r  Ro l e i n Scientifi c  R e a s o n i n g 

Dieg o Fernandez-Duqu e 

Mar k 1̂ .  Johnso n 

Universit y  o f  Orego n 

Eugene,  O R 97403-122 7 

DUQUE@UONEURO.UOREGON.EDU 

The traditiona l  vie w o f  th e rol e o f  metaphor s i n scientifi c 
reasonin g i s that ,  i n th e fina l  analysis ,  metaphor s ar e no t 
essential .  Th e basi c clai m o f  thi s eliminativis t  progra m i s 
tha t  ultimatel y a  matur e scienc e wil l  eliminat e metaphor s 
and othe r  imaginativ e structure s fro m it s theories .  I n 
contrast ,  evidenc e fro m cognitiv e scienc e abou t  th e natur e o f 
conceptualizatio n an d reasonin g argue s tha t  metaphor s ar e 
essentia l  t o th e structur e o f  thos e concepts . 

An analysi s o f  metaphor s o f  attentio n i n th e histor y o f 
psycholog y reveal s th e crucia l  rol e playe d b y a  smal l 
number  o f  conceptua l  metaphors .  I t  als o illustrate s th e 
benefit s o f  metapho r  analysi s fo r  scienc e practitioners : 
understandin g th e underlyin g metaphor s o f  attentio n clarif y 
th e metatheoretica l  base s o f  pas t  an d curren t  debate s i n th e 
field,  an d mak e hidde n assumption s explicit . 

Conceptual Metaphors 

A conceptua l  metapho r  i s  a  mappin g o f  entitie s an d 
structure s fro m on e conceptua l  domai n (calle d th e sourc e 
domain )  ont o anothe r  domai n o f  a  differen t  kin d (calle d th e 
targe t  domain) .  On e o f  th e dominan t  metaphor s o f  attentio n 
i s attentio n a s a  spotlight ,  whic h ha s th e followin g map : 

Source Domain Target Domain 
Spotligh t  >  Mechanis m o f  attentio n 
Agent  wh o control s i t  >  Executiv e Syste m 
Agent  wh o see s >  Awarenes s Syste m 
Potentia l  fiel d o f  visio n >  Representationa l  Spac e 
Are a illuminate d b y spotligh t  — > Attende d are a 

As scientists, we apply our knowledge of the source 
domai n (spotlight )  t o reaso n about  th e targe t  domai n 
(attention) .  Thi s i s illustrate d b y man y researc h question s 
tha t  ste m fro m th e spotligh t  metaphor ,  includin g whethe r  o r 
not  attention :  (1 )  move s i n a n analo g fashion ,  (2 )  ha s a 
focu s tha t  i s  homogeneous ,  (3 )  ha s a  focu s o f  fixed  siz e an d 
shar p edges ,  an d (4 )  ca n b e spli t  int o tw o o r  mor e locations . 
The metapho r  hav e als o playe d a  rol e i n th e interpretatio n o f 
attentiona l  effect s i n brai n imagin g data .  W h e n a  spotligh t 
shed s light ,  th e brightnes s o f  th e fiel d increases ,  an d th e 
conU-as t  o f  object s withi n th e bea m increase s a s well .  I n th e 
targe t  domain ,  thi s piec e o f  knowledg e predict s tha t  whe n 
attentio n i s expresse d i n a  brai n area ,  th e neurona l  activit y o f 
tha t  are a wil l  increas e (brightness) ,  an d s o wil l  th e signal-to -
nois e rati o (contrast) .  Thus ,  w e ar e entice d t o assum e tha t  a 
'lighted '  are a i n th e fMR I  (brightnes s increase )  i s evidenc e 
fo r  attentiona l  modulatio n (contras t  increase) ,  eve n whe n 
dat a fro m anima l  researc h sugges t  tha t  attentiona l 
modulatio n (contrast )  i s  independen t  o f  th e overal l  leve l  o f 
neurona l  activit y  (brightness) . 

M e t a p h o r i c a l  P l u r a l i s m 

Severa l  differen t  metaphor s ar e use d t o conceptualiz e 
attention ,  an d eac h o f  the m give s partia l  structurin g t o th e 
concept .  Curren t  an d pas t  theoretica l  debate s hav e bee n 
drive n b y th e logi c o f  thes e underlyin g metaphors .  Fo r 
example ,  i s  spatia l  attentio n a  supramoda l  syste m o r  a n 
emergen t  propert y o f  th e visua l  system ? A  spotligh t  i s 
neithe r  par t  o f  th e agen t  wh o control s it ,  no r  i s i t  par t  o f  th e 
visua l  syste m o f  th e perso n w h o see s wha t  th e spotligh t 
illuminates .  Thus ,  i n th e spotligh t  metaphor ,  attentio n i s 
conceptualize d a s a  supramoda l  system ,  separat e fro m th e 
executiv e syste m b y whic h i t  i s  controlle d an d als o separat e 
fro m th e awarenes s syste m tha t  consciousl y perceive s 
representations . 

I n contrast ,  i n th e attentio n i s seein g metaphor ,  th e fove a 
maps ont o attentio n an d rapi d ey e movement s m a p ont o 
shift s o f  attention .  Thi s metapho r  i s  use d whe n cover t 
orientin g o f  attentio n i s though t  o f  a s 'looking '  ou t  o f  th e 
corne r  o f  one' s eyes .  I n th e attentio n i s seein g metaphor , 
attentio n i s conceptualize d a s a n emergen t  propert y o f  th e 
visua l  system .  Par t  o f  th e debat e betwee n supramoda l  an d 
pre-moto r  theorie s stem s fro m th e failur e t o recogniz e thei r 
groundin g i n tw o differen t  metaphors .  Althoug h th e name s 
ar e misleadingl y similar ,  attentio n i s a  spotligh t  [fo r  vision ] 
and attentio n i s  visio n hav e differen t  epistemologica l 
entailments ,  an d creat e differen t  ontologie s i n th e targe t 
domains . 

Othe r  example s exist ,  suc h a s whethe r  attentio n i s bes t 
describe d b y a  structura l  mode l  (spotligh t  metaphor )  o r  b y a 
capacit y mode l  (limite d resource s metaphor) .  Rathe r  tha n 
askin g whic h metapho r  i s  best ,  on e shoul d ask  whic h 
aspect s o f  attentio n ar e bes t  capture d b y each .  Understandin g 
attentio n a s a  competitio n fo r  limite d resource s prompt s 
question s suc h as :  Wha t  make s a n activit y mor e o r  les s 
demanding ? Wha t  factor s contro l  th e tota l  amoun t  o f 
capacit y available ? Ca n th e resourc e b e increased ? Whic h 
rule s ar e applie d t o decid e wher e th e resource s ar e allocated ? 

Summary 
Each metapho r  lead s t o differen t  inference s abou t  wha t 
attentio n is ,  determine s researc h hypotheses ,  an d suggest s 
whic h attentiona l  phenomen a ar e likel y t o b e observe d i n th e 
experimenta l  setting .  An y adequat e explanatio n o f  a  theor y 
of  attentio n mus t  recogniz e th e centra l  rol e o f  conceptua l 
metaphors .  Moreover ,  a n analysi s o f  metaphor s she d ligh t 
on curren t  debates ,  suc h a s th e existenc e o f  a  supramoda l 
syste m o f  attentio n (vs .  pre-moto r  theory) ,  th e unit y o f 
attentio n (vs .  multipl e foci) ,  th e enhancemen t  o f  attende d 
informatio n (vs .  attenuatio n o f  unattende d information) ,  an d 
th e interpretatio n o f  imagin g data . 

915 

mailto:DUQUE@UONEURO.UOREGON.EDU

	cogsci_1997_915



