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Abstrac t 

Previou s researc h (Goldstone .  1991 )  ha s 

suggeste d tha t  concept s diffe r  I n thei r  degre e o f 

dependenc y o n othe r  concepts .  Whil e som e concepts ' 

characterization s depen d o n othe r  sinxjitaneousl y 

acquire d concepts ,  othe r  concept s ar e relativel y isolated . 

The curren t  experiment s provid e a  ne w measur e o f  a 

concept' s inten-elatedness/isolation .  I t  I s  assume d tha t  I f 

th e prototyp e o f  a  concep t  i s classifie d wit h greate r 

accurac y tha n a  caricature ,  the n th e concep t  i s  relativel y 

independen t  o f  th e influence s o f  othe r  concepts .  I f  a 

caricatur e i s nrwr e easil y categorize d tha n th e prototype , 

the n th e concep t  i s relativel y dependen t  o n othe r 

concepts .  I f  thes e assumption s ar e made ,  the n th e 

cun-en t  experiment s provid e convergin g suppor t  fo r  a 

interrelated/isolate d distinction .  Instnjctin g subject s t o 

for m image s o f  th e concept s t o b e acquired ,  o r 

infrequentl y alternatin g categorie s durin g presentation , 

yield s relativel y isolate d concepts .  Instructin g subject s t o 

tr y t o discriminat e betwee n concepts ,  o r  frequentl y 

altematin g categories ,  yield s relativel y interrelate d 

concepts . 

The Interrelated/Isolated Distinction 

I n a  recen t  paper ,  Goldston e (1991 )  argue d fo r  a 

distinctio n betwee n tw o method s fo r  representin g 

concepts .  On e typ e o f  concep t  [originall y calle d a 

"negatively-define d concept, "  a  ter m borrowe d fro m 

Saussur e (1915/1959) ]  I s characterize d i n temri s of ,  o r 

depend s upon ,  othe r  concept s a t  th e sam e leve l  o f 

abstraction .  Th e othe r  typ e o f  concep t  (calle d a 

"positively-define d concepf ^  doe s no t  depen d o n othe r 

suc h concept s fo r  it s  representation .  Th e distinctio n wa s 

partl y motivate d b y th e intuitio n tha t  concept s see m t o b e 

directl y accesse d durin g objec t  recognition ,  bu t  als o 

see m t o b e intricatel y connecte d t o eac h other . 

Concept s ar e bot h isolate d from ,  an d interrelate d to , 

othe r  concepts . 

Severa l  framewori< s fo r  interrelate d concept s 

exist .  Semanti c networt t  nrxxjel s (Colli n &  Quillian ,  1969 ) 

represen t  concept s b y labelle d link s t o othe r  concepts . 

For  example ,  th e concep t  cana/ y migh t  hav e a  kind-ofWr k 

t o bird ,  a  has- a lin k t o beak ,  an d a  lives-i n lin k t o tree .  Bar r 

and Capla n (1987 )  hav e discusse d extinsk;all y define d 

concept s tha t  ar e define d b y feature s tha t  relat e th e 

concep t  t o anothe r  concept .  Th e featur e "use d t o hi t 

nails "  i s  a n extrinsi c propert y o f  hammer  becaus e i t  relate s 

hammer  \ o th e separat e concep t  o f  nail .  Winston , 

Chaffin ,  an d Herrman n (1987 )  presen t  a  taxonom y o f  th e 

variou s type s o f  relatfon s betwee n concepts . 

Perhap s th e cleares t  example s o f  isolate d 

concept s ar e featur e detector s an d templates .  Idealize d 

featur e detector s ar e typk:all y understoo d a s respondin g 

t o particula r  stimulu s asF>ect s regardles s o f  th e state s o f 

othe r  featur e detector s (Hube l  &  Wiesel ,  1968) .  A 

featur e detecto r  tha t  distinguishe s re d object s fro m non -

re d object s ca n stil l  functio n propert y eve n I f  othe r  featur e 

detector s ar e eliminated .  Template s ar e photograph-lik e 

representattons .  A  concept' s templat e i s typicall y base d 

onl y o n th e visua l  characteristk: s o f  th e concept' s 

instances ,  an d no t  o n othe r  concept s i n th e system . 

Empirical Tools for Determining 

C o n c e p t  Strgctur g 

The overal l  strateg y fo r  thi s researc h i s t o us e 

convergin g operation s (Garner ,  Hake ,  &  Erikson ,  1956 )  t o 

identif y relativel y interrelate d an d isolate d concepts . 

Experimenta l  manipulatk)n s ar e develope d tha t  ar e 

expecte d t o alte r  th e representatfon s o f  th e concept s t o 

be learned .  A t  th e sam e time ,  empirk:a l  indicator s fo r 

isolate d an d interrelate d concept s ar e developed . 

Ideally ,  th e tas k manipulation s tha t  ar e intende d t o yiel d 

498 

mailto:rgoldsto@ucs.indiana.edu


isolate d concept s wil l  yiel d Isolate d concept s a s 

measure d b y th e indicators .  Th e reaso n fo r  testin g 

multipl e manipulation s an d indicator s i s tha t  eac h 

manipulation/indicator ,  b y itseH ,  provides  onl y a n indirec t 

and perhap s fallibl e len s ont o categor y structure . 

Confidenc e tha t  a  particula r  nDanipulatio n o r  indicato r  i s 

relate d t o categor y stmctur e increase s i f  i t  provide s 

result s tha t  ar e consisten t  wit h othe r  methods . 

Goldston e (1991 )  use d th e influenc e o f 

nondiagnostic ,  relativ e t o diagnostic ,  feature s a s a n 

indicato r  o f  conceptua l  representation .  A  nondiagnosti c 

featur e i s a  featur e tha t  doe s not ,  b y itself ,  provid e an y 

basi s fo r  predictin g on e categor y rathe r  tha n another .  I f 

tw o categorie s bot h hav e featur e X  presen t  i n 8 0 % o f 

thei r  instances ,  the n featur e X  doe s no t  provid e 

informatio n i n favo r  o f  on e o f  th e categorie s ove r  th e 

other .  However ,  i n s o m e circumstances ,  categorizatio n 

accurac y i s greate r  w h e n featur e X  i s present .  I f  concept s 

ar e isolated ,  the n an y featur e tha t  tend s t o b e presen t  i n 

th e concept' s instance s wil l  t> e par t  o f  th e concept' s 

representation ,  an d m a y b e use d fo r  categorizatio n 

decisions .  Th e distinctio n betwee n a  nondiagnosti c an d 

a diagnosti c featur e i s onl y relevan t  w h e n a  corx^ep t  i s 

define d i n relatio n t o anothe r  concept .  Fo r  interrelate d 

concepts ,  diagnosti c feature s wil l  t> e nrwr e importan t  tha n 

nondiagnosti c feature s becaus e the y allo w comparison s 

of  th e fom i  "Concep t  Y  ha s mor e o f  propert y P ,  relativ e t o 

Concep t  X. "  A s predicte d b y thes e assumptions , 

diagnosti c feature s wer e particularl y inr^rtan t  relativ e t o 

nondiagnosti c feature s i n task s tha t  biase d subject s t o 

creat e interrelate d concepts . 
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S i z e ( c m . ) 

Th e curren t  experiment s provid e a  convergiri g 

measur e o f  conceptua l  representatio n b y assessin g th e 

relativ e eas e o f  caricatur e an d prototyp e categorizations . 

Th e prototyp e o f  a  concep t  i s It s centra l  tendency .  I t  i s 

th e ite m tha t  i s  closes t  o n averag e t o othe r  categor y 

members .  Caricature s o f  a  concep t  assum e dinriensio n 

value s tha t  depar t  fro m th e centra l  tendenc y i n th e 

opposit e directio n fro m th e centra l  tendenc y o f  othe r 

concept s t o b e simultaneousl y acquired .  Figur e 1  show s 

mennber s o f  tw o categorie s tha t  ar e define d b y thei r  siz e 

an d color .  Fiv e c m i s th e centra l  tendenc y o f  concep t  B 

becaus e i t  i s  th e averag e siz e o f  B  items .  Si x c m i s a 

caricatur e o f  concep t  B  Ijecaus e i t  i s  mor e tha n B' s 

averag e o f  5  c m an d A' s averag e o f  2  c m i s \sss .  tha n B' s 

average .  Jus t  a s a  caricatur e o f  a  politicia n i n a  cartoo n 

exaggerate s certai n distinguishin g feature s o f  th e 

politician ,  s o a  caricatur e o f  a  concep t  exaggerate s a 

dimensio n valu e tha t  distinguishe s th e concep t  fro m 

othe r  concepts . 

I s th e prototyp e o r  caricatur e o f  categor y B  nnor e 

easil y categorize d a s belongin g t o categor y B ? I f  a 

concep t  i s  completel y isolated ,  a n advantag e fo r  th e 

concept' s prototyp e i s expected .  I f  a  concep t  i s define d 

withou t  recours e t o othe r  concepts ,  the n th e 

representatio n tha t  bes t  exemplifie s a  concep t  wil l  b e it s 

prototype .  Fo r  completel y isolate d concepts ,  ther e i s n o 

differenc e betwee n a  caricatur e an d othe r  distortion s o f 

th e concep t  tha t  ar e equall y distan t  fro m th e centra l 

tendency .  However ,  i f  a  concep t  i s  define d relativ e t o 

othe r  concepts ,  the n rule s o f  th e sor t  "Concep t  B  item s 

ar e large r  tha n Concep t  A  items "  o r  "Concep t  B  i s large . 

C a r i c a t u r e 

P r o t o t y p e 

F i g u 

499 



relativ e t o Concep t  A "  wil l  b e likel y t o develop . 

Caricature s bette r  fi t  thes e relationa l  rule s tha n d o 

prototypes .  Whil e item s o f  5  o r  6  c m bot h satisf y th e rul e 

large r  tha n Concep t  A  items, "  th e ite m o f  6  c m satisfie s 

thi s rul e mor e obviously . 

Expgrjtngnt 1 

Goldston e (1991 )  foun d tha t  instruction s tha t 

wer e expecte d t o bia s subject s t o creat e isolate d 

concept s resulte d i n a  relativel y larg e influenc e o f 

nondiagnosti c feature s o n categorizatio n accuracy . 

Experimen t  1  i s a n attemp t  t o provid e convergin g suppor t 

fo r  thi s influenc e o f  instruction s usin g th e categorizatio n 

of  caricature s an d prototype s a s indicators .  On e grou p o f 

subject s i s tol d t o creat e image s fo r  th e concept s tha t  ar e 

learned .  Thes e Imager y instruction s ar e predicte d t o 

promot e isolate d concepts .  I f  concept s ar e represente d 

as images ,  the n the y ca n b e possesse d withou t  makin g 

referenc e t o othe r  concepts .  A  secon d grou p o f  subject s 

i s instructe d t o kx> k fo r  stimuki s aspect s tha t  serv e t o 

distinguis h on e categor y fro m another .  A  concept' s 

distinguishin g feature s ar e onl y diagnosti c relativ e t o 

anothe r  concept .  Whil e a n imag e ca n b e generate d fo r  a 

concep t  withou t  an y knowledg e o f  th e othe r  concept s 

bein g acquired ,  th e selectio n o f  distinguishing/diagnosti c 

feature s fo r  a  concep t  require s knowledg e o f  th e othe r 

candidat e concepts . 

Metho d 

Materials .  Sampl e material s ar e show n i n Figur e 

2.  Stimul i  consiste d o f  seve n vertrca l  bar s joine d togethe r 

t o for m a  histogram-lik e shape .  Eac h ba r  assume d on e o f 

6 differen t  value s (1.0 = shortest ,  6.0=tallest ,  eac h uni t 

correspondin g t o 1. 5 cm) .  Th e histogram s betonge d t o 

one o f  fou r  categories .  Eac h categor y wa s associate d 

wit h on e lon g bar ,  an d thre e bar s wit h height s wit h value s 

of  1.0 .  Thes e fou r  bar s ar e diagnostt e because ,  i f  the y 

hav e a  heigh t  valu e abov e 1  the n the y provid e 

informatio n i n favo r  o f  on e an d onl y on e o f  th e categories . 

The lengthene d diagnosti c ba r  fo r  a  categor y ha s a  valu e 

of  2. 0 o n on e quarte r  o f  th e trials ,  3. 0 o n on e hal f  o f  th e 

trials ,  an d 5. 0 o n on e quarte r  o f  th e trials .  Thus ,  a  valu e o f 

3. 0 fo r  a  lengthene d diagnostf c ba r  i s conskJere d th e 

prototyprca l  value ,  becaus e i t  occur s rTK>s t  frequently ,  an d 

becaus e it s valu e i s intermediat e t o th e othe r  possibl e 

values .  A  valu e o f  5. 0 fo r  a  diagnosti c ba r  i s considere d a 

caricatur e becaus e K  exaggerate s th e lengt h o f  th e ba r 

tha t  i s  pariicularl y k>n g fo r  th e category ,  an d i t 

exaggerate s th e lengt h i n th e directio n opposit e t o th e 

othe r  category' s bars . 

The othe r  thre e bar s ar e nondiagnostk; .  A t  th e 

beginnin g o f  a n experiment ,  thre e randoml y determine d 

bar  height s ar e generated .  Thes e ar e th e standar d 

value s fo r  th e nondiagnostf c bars .  Th e bar s ar e 

nondiagnosti c becaus e al l  fou r  categor y item s shar e th e 

same standar d se t  o f  value s fo r  thes e bars .  O n on e hal f 

of  th e trials ,  a  histogra m i s presente d wit h th e standar d 

value s fo r  th e nondiagnosti c bars .  O n th e othe r  hal f  o f 

th e trials ,  ne w rando m height s ar e generated .  Thus , 

subject s ge t  a  grea t  dea l  o f  experienc e wit h th e se t  o f 

standar d nondiagnostf c ba r  heights ,  an d ge t  les s 

experienc e wit h al l  othe r  nondiagnosti c ba r  heights . 

Procedure .  Twenty-si x undergraduate s fro m 

Indian a Universit y wer e divide d int o tw o instructto n 

groups .  On e grou p o f  subject s (th e Imag e group )  wa s 

give n th e instructions ,  "Whil e yo u ar e learnin g th e tw o 

categories ,  yo u shouk j  tr y t o for m a n imag e o f  wha t  eac h 

categor y tooks  like .  Us e thes e image s t o hel p yo u 

categoriz e th e picture s tha t  yo u see. "  Th e othe r  grou p o f 

subject s (th e Discriminat e group )  wa s give n th e 

instructions ,  "Whil e yo u ar e learnin g th e tw o categories , 

yo u shoul d tr y t o fin d partfeula r  feature s i n th e pteture s 

tha t  hel p yo u distinguis h betwee n th e tw o categories. " 

Subject s wer e presente d wit h 38 4 trial s i n ail .  O n 

eac h trial ,  a  histogra m appeare d an d subject s presse d 

one o f  fou r  key s t o indk̂ at e thei r  propose d categorizatio n 

fo r  th e object .  Subject s the n receive d feedbac k 

indicatin g th e correc t  response . 

Result s an d Discussio n 

As Figur e 3 A shows ,  ther e i s a  genera l  spee d 

advantag e fo r  categorizin g caricature s (height » 5 )  relativ e 

t o prototype s (heigh t  =  3) .  I n addition ,  subject s ar e faste r 

t o categoriz e instance s whe n th e nondiagnosti c bar s ar e 

i n thei r  standar d configuration .  Finally ,  ther e i s a  mai n 

effec t  o f  instructions ,  wit h Discriminat e subject s 

categorizin g mor e quk:kl y tha n Imag e subjects . 
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Figur e 3 A als o show s tw o interaction s o f  interes t  -

betwee n heigh t  o f  lengthene d diagnosti c ba r  an d 

instructions .  F  (2,12 )  =  6.5 ,  j a <  05 ,  an d betwee n heigh t 

and configuratio n o f  nondiagnosti c bars ,  F(2,12 )  -  6.2 ,  e 

< .05 .  Bot h o f  thes e interaction s ar e predicte d b y th e 

isolated/interrelate d framework .  Accordin g t o th e firs t 

interaction ,  th e spee d advantag e o f  caricature s ove r 

prototype s i s particularl y pronounce d w h e n subject s ar e 

give n Discriminat e rathe r  tha n Imag e instructions .  Give n 

tha t  th e magnitud e o f  th e caricatur e advantag e i s 

assume d t o b e directl y relate d t o th e degre e o f 

dependenc y betwee n concepts ,  i t  i s  appropriat e tha t  th e 

caricatur e advantag e i s greates t  w h e n subject s ar e tol d t o 

searc h fo r  feature s tha t  serv e t o distinguis h betwee n th e 

categories .  Accordin g t o th e secon d interaction ,  th e 

caricatur e advantag e i s greates t  w h e n item s ar e 

presente d wit h a  rando m configuratio n o f  nondiagnosti c 

features .  O n e interpretatio n o f  thi s resul t  i s  tha t  w h e n th e 

overal l  stimulu s configuratio n i s simila r  t o a  familia r  item , 

the n a  proces s simila r  t o template-matchin g transpires . 

Conversely ,  w h e n th e item ,  t}ecaus e o f  unfamilia r  value s 

fo r  nondiagnosti c values ,  i s  no t  simila r  t o m a n y previou s 

items ,  the n mle s o f  th e for m "thir d ba r  i s  relativel y long " 

m ay b e used . 

EXPgrimgnt 2 

Experimen t  1  showe d tha t  th e categorizatio n 

advantag e o f  caricature s ove r  prototype s i s amplifie d i n 

th e Discriminat e condition ,  a  conditio n tha t  i s 

hypothesize d t o produc e relativel y interrelate d concepts . 

I n Experimen t  2 ,  th e interrelatednes s o f  concept s i s 

manipulate d b y alternatin g th e presente d categorie s 

eithe r  frequentl y o r  infrequently .  I f  categorie s ar e 

alternate d rarely ,  the n subject s wil l  se e lon g serie s o f 

item s tha t  belon g t o th e s a m e category .  I f  categorie s ar e 

altemate d frequently ,  the n a  pictur e fro m on e categor y 

wil l  nrx>s t  ofte n b e followe d b y a  pictur e fro m a  differen t 

category . 

Th e ap/jor/assumptio n fo r  thi s experimen t  i s  tha t 

frequen t  alternatio n o f  categorie s wil l  yiel d concept s tha t 

ar e relativel y interrelated ,  an d infrequen t  alternatio n wil l 

yiel d relativel y isolate d concepts .  I f  severa l  instance s o f 

Categor y 1 Categor y 2 Categor y 3 Categor y 4 

•o 

n 

|i 

"O 
c 
o 
c 

Diagnosti c bar s 
Nondiagnosti c bar s 

Figur e 2 
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th e sam e concep t  ar e presente d i n a  series ,  the n th e 

concept' s representatio n wil l  mos t  likel y b e base d o n th e 

common characteristic s o f  th e instances .  Influence s fro m 

th e othe r  concep t  wil l  b e relativel y nx>dest .  I f  categorie s 

ar e alternate d frequently ,  the n ther e wil l  b e mor e 

opportunit y fo r  interpla y betwee n th e developin g 

concepts . 

Metho d 

The material s an d genera l  procedur e fro m 

Experimen t  1  wer e used .  Twenty-fou r  Indian a Universit y 

undergraduate s wer e spli t  int o tw o groups .  Fo r  on e 

grou p o f  subjects ,  th e frequen t  altematio n group ,  th e 

probabilit y  o f  presentin g a n ite m fro m th e sam e categor y 

as th e previou s ite m wa s 7% ,  an d th e probabilit y  o f 

presentin g a n ite m fro m on e o f  th e thre e othe r  categorie s 

was 3 1 % .  Fo r  th e infrequen t  altematio n group ,  th e 

probabilit y  o f  presentin g a n ite m fro m th e sam e categor y 

as th e previou s ite m wa s 3 1 % an d th e probabilit y  o f 

presentin g a n ite m fro m on e o f  th e thre e othe r  categorie s 

was 2 3 % . 

Result s an d Discussio n 

The result s fo r  Experimen t  2  ar e show n i n Figur e 

3B.  A s wit h Experimen t  4 ,  caricature s wer e generall y 

categorize d mor e quickl y tha n prototypes .  Subject s wer e 

faste r  whe n nondiagnosti c feature s wer e give n familia r 

value s (a s wit h Experimen t  1) ,  an d whe n concept s wer e 

altemate d infrequently . 

Ther e ar e als o tw o interaction s involvin g th e 

heigh t  o f  th e lengthene d diagnosti c bar .  First ,  th e spee d 

advantag e o f  caricatur e ove r  prototyp e categorizatio n i s 

greate r  whe n concept s wer e alternate d frequentl y rathe r 

tha n infrequently ,  F(2,12 )  -  5.6 ,  e  <  05 .  Second ,  th e 

spee d advantag e o f  caricatur e ove r  prototyp e 

categorizatio n i s greate r  whe n nondiagnosti c feature s ar e 

give n familia r  rathe r  tha n unfamilia r  values ,  F(2,12 )  = 

4.04 ,  Q  <.05 .  Thes e result s ar e consisten t  wit h th e 

prediction s o f  th e interrelated/isolate d framewori< . 

Frequen t  alternatio n o f  categorie s i s expecte d t o yiel d 

interrelate d concepts ,  becaus e instance s fro m differen t 

concept s wil l  mor e likel y b e compare d t o eac h other .  Th e 

presenc e o f  familia r  nondiagnosti c ba r  value s ma y yiel d 

relativel y isolate d concept s becaus e i t  facilitate s a n overal l 

templat e matc h rathe r  tha n a  selectiv e us e o f 

discriminatin g features . 

Conclusions 

Bot h o f  th e experiment s provid e convergin g 

suppor t  t o previou s result s (Goldstone ,  1991 )  tha t  hav e 

suggeste d a n isolated/interrelate d distinctio n anx)n g 

concepts .  Experimenta l  manipulation s tha t  wer e 

designe d t o yiel d interrelate d concept s produce d a  stron g 

caricatur e advantag e i n categorization .  Whil e othe r 

researcher s hav e foun d caricature s t o b e mor e easil y 

categorize d tha n prototype s (Nosofsky ,  1991 ;  Rhodes , 
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Brennan ,  &  Carey ,  1987) ,  th e curren t  experiment s 

augment  thi s wor k b y showin g tha t  th e relativ e advantag e 

of  caricatur e categorizatio n depend s o n tas k factors . 

Factor s tha t  promot e interrelate d concept s (Discriminat e 

instruction s an d frequen t  alternatio n t)etwee n categories ) 

increas e th e caricatur e advantage ;  factor s tha t  promot e 

isolate d concept s (Imag e instmctton s an d infrequen t 

categor y alternation )  decreas e th e caricatur e advantage . 

Recently ,  a  connectionis t  simulation ,  R E C O N, 

has bee n develope d (Goldstone ,  1993 )  tha t  nfX)del s 

varyin g degree s o f  concep t  isolatton/inten'elatio n b y 

varyin g th e influenc e o f  concep t  node s o n eac h other . 

Activatio n recurrentl y flow s no t  onl y fro m inpu t  feature s t o 

concep t  nodes ,  bu t  als o fro m concep t  node s t o inpu t 

features ,  an d betwee n concep t  nodes .  Th e influenc e o f 

concept s upo n eac h othe r  i s increase d b y increasin g th e 

flo w o f  activatio n betwee n concep t  node s o r  b y 

increasin g th e learnin g rat e o f  connection s betwee n 

concepts .  Whe n interconceptua l  influence s increase , 

caricature s becom e increasingl y wel l  categorize d relativ e 

t o prototypes ,  an d nondiagnosti c feature s becom e les s 

influential . 

A ful l  accoun t  o f  concep t  teamin g shoul d explai n 

how concept s see m t o b e intricatel y relate d t o eac h 

other ,  ye t  als o directl y accesse d durin g objec t 

recognition .  Toward s thi s end ,  thi s pape r  ha s develope d 

a distinctio n betwee n isolate d an d interrelate d concepts . 

Virtuall y al l  concept s fal l  somewher e betwee n thes e tw o 

extremes .  Concept s ca n b e locate d o n th e continuu m b y 

empirica l  measure s tha t  converg e well .  Awarenes s o f  a 

continuu m betwee n full y interrelate d an d completel y 

isolate d concept s shoul d provd e motivatio n fo r 

researcher s t o expan d thei r  nrx)dei s t o incorporat e bot h 

varietie s o f  concepts .  Whil e researcher s i n patter n 

recognitio n hav e usuall y hypothesize d concept s wit h 

completel y independen t  representatwns ,  an d 

researcher s i n linguistic s (Saussure ,  1915/1959 )  hav e 

ofte n assume d completel y interrelate d representations , 

th e majorit y o f  concept s ma y requir e bot h 

representations .  Detailin g th e interaction s betwee n 

independen t  perceptua l  representation s an d 

interconceptua l  relation s wil l  ver y likel y prov e t o b e a n 

importan t  par t  o f  th e agend a o f  cognitiv e science . 
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