
T h e s t u d y o f  e x p e r t i s e :  P r o s p e c t s a n d l i m i t s 

A S y m p o s i u m organize d b y A n d e r s Ericsso n a n d V i m l a Pate l 

During the last twenty years the study of expertise has emerged as one of the 

majo r  researc h topic s i n Cognitiv e Science .  Innovativ e an d divers e researc h 

approache s hav e accumulate d a  ric h bod y o f  difference s betwee n expert s an d novice s 

i n m a n y differen t  domain s o f  expertise ,  suc h a s chess ,  bridge ,  physics ,  medicine , 

writing ,  music ,  decisio n making ,  compute r  programmin g an d sports .  Th e majorit y 

of  th e finding s sugges t  simila r  characteristic s o f  expertis e acros s domains ;  bu t  som e 

findings ,  fo r  example ,  impl y tha t  expertis e i s no t  alway s associate d wit h superio r 

performanc e (cf .  exper t  decisio n makers )  o r  wit h superio r  m e m o r y performanc e (cf . 

some type s o f  sport ,  musi c an d medicine) .  Th e purpos e o f  thi s sympos iu m i s t o 

provid e a  state-of-the-ar t  revie w o f  contemporar y researc h o n expertis e t o identif y 

methodologica l  issues ,  theoretica l  mechanism s an d empirica l  finding s generalizin g 

acros s differen t  domain s o f  expertise . 

The paper by Ericsson discusses different research approaches to the study of 

expertis e an d adopt s th e origina l  expertis e approac h derive d fro m d e Groot' s an d 

Chas e an d Simon' s pioneerin g researc h o n ches s expertis e a s th e mos t  fruitfu l 

framewor k fo r  th e stud y o f  expertise .  Accordin g t o thi s approach ,  superio r  real-lif e 

performanc e o f  expert s ha s firs t  t o b e capture d b y speciall y designe d task s i n th e 

laboratory .  Th e superio r  performanc e o f  experts ,  whic h ca n b e reliabl y reproduce d 

i n th e laboratory ,  ca n the n b e analyze d i n term s o f  superio r  mediatin g processe s 

usin g proces s tracin g an d experimenta l  analysis .  Th e focu s i n thi s approac h o n 

stabl e exper t  performanc e m a y b e viewe d a s bot h a  strengt h a s wel l  a s a  limitatio n o f 

th e origina l  expertis e approach . 

The research findings from analyses of expert performance in chess 

(Charness) ,  physic s (Anzai) ,  medicin e (Pate l  &  Groen )  an d sport s (Allar d &  Starkes ) 

ar e reviewe d an d discusse d i n term s o f  generalizabl e concept s an d phenomen a 

acros s th e fou r  domain s o f  expertise .  Charnes s focuse s o n th e balanc e betwee n 

knowledg e an d searc h i n selectio n o f  th e correc t  action s (e.g. ,  ches s moves) .  Anza i 

describe s th e representatio n o f  physic s problem s a s capture d b y th e constructio n o f 

diagrams .  Pate l  an d Groe n discus s forwar d reasonin g an d enhance d recal l  i n 

medica l  expertise .  Allar d an d Starke s examin e th e relatio n betwee n superio r 

perceptua l  an d m e m o r y performanc e an d leve l  o f  expertis e fo r  a  wid e rang e o f 

differen t  type s o f  sports .  Th e symposiu m i s conclude d wit h a  genera l  discussio n b y 

Keit h Holyoak . 
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Discussant :  Keit h Holyoa k 
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A p p r o a c h e s t o th e empirica l  s tud y o f  expertise : 

S o me genera l  issue s a n d consideration s 

K.  A n d e r s Ericsso n 

Universit y o f  C o l o r a d o a t  Bou lde r 

With the growing interest in research on expertise, a diverse set of research 

approache s ha s emerged .  Expert s ar e ofte n identifie d usin g socia l  criteri a an d th e 

a m o u nt  of  experienc e an d th e leve l  of  performanc e o f  thes e expert s i s the n 

compare d t o thos e o f  novice s an d les s experience d subject s o n variou s tasks .  I n thi s 

paper ,  v̂^ e argu e tha t  th e succes s o f  th e pioneerin g researc h o n ches s wa s du e t o th e 

satisfactio n o f  a  n u m b e r  o f  additiona l  constraints .  Th e primar y focu s o f  th e 

pioneerin g researc h o n expertis e i n ches s w a s t o stud y stabl e superio r  performanc e 

i n rea l  lif e exper t  activities .  Henc e th e firs t  ste p i n suc h a  stud y involve s a n analysi s 

of  tha t  rea l  lif e performanc e t o identif y a  se t  o f  task s whic h capture s reliabl y th e 

superio r  performanc e o f  expert s i n th e laboratory .  Onc e th e superio r  performanc e o f 

expert s ha s bee n reliabl y reproduce d i n th e laboratory ,  examinatio n o f  th e critica l 

mediatin g processe s responsibl e fo r  th e superio r  performanc e ca n b e m a d e usin g 

standar d method s of  proces s tracin g an d experimenta l  analysis .  W h e n th e critica l 

processe s hav e bee n identified ,  th e issu e o f  h o w thes e processe s ca n b e acquire d 

durin g extende d practic e i s raised .  Theoretica l  analyse s o f  learnin g an d skil l 

acquisitio n ar e explored .  Mos t  importantly ,  empirica l  studie s o f  th e acquisitio n o f 

th e critica l  processe s ca n b e m a d e b y cross-sectiona l  comparison s o f  subject s wit h 

differin g amount s o f  expertis e an d experience ,  b y studie s o f  extende d trainin g o n th e 

targe t  task s an d b y a  carefu l  analysi s o f  th e real-lif e practic e activitie s designe d t o 

maximiz e improvemen t  o f  performance . 

Skill in Chess: The Balance Between Knowledge and Search 

Nei l  C h a r n e s s 

Universit y o f  Wa te r l o o 

Two strikingly different routes have been taken to achieve high levels of 

ches s skill .  Program s suc h a s Dee p Though t  us e extensiv e searc h (abou t  720,00 0 

position s examined/second )  t o decid e o n th e bes t  m o v e ,  wit h littl e knowledg e o f 

ches s beyon d cente r  control ,  mobility ,  an d piec e balance .  H u m a n grandmaster s rel y 

o n extensiv e knowledg e o f  ches s openings ,  middlegam e plans ,  an d technique s fo r 

playin g ending s t o enabl e extremel y modes t  searc h (1 0 positions/minute )  t o 

uncove r  th e bes t  move .  I  wil l  examin e th e trade-off s betwee n knowledg e an d searc h 

i n ches s an d focu s o n th e knowledg e bas e tha t  h u m a n s rel y on .  Question s t o b e 

addresse d are :  1 )  H o w m u c h knowledg e accrue s t o h u m a n s vi a tournamen t  pla y 

versu s study ? 2 )  W h a t  effec t  hav e nationa l  trainin g program s ha d o n th e 

developmen t  o f  skille d players ? 3 )  H o w d o th e differen t  form s o f  ches s (blitz , 

tournament ,  postal )  depen d o n searc h versu s knowledge ? 4 )  H o w ha s knowledg e 

accumulatio n affecte d pea k level s o f  ches s performanc e b y Grandmaster s ove r  th e 

pas t  century ? 5 )  W h a t  rol e doe s agin g pla y i n th e inverte d U-shape d life-tim e ches s 

performanc e function ? 
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Learn in g H o w t o D r a w D i a g r a m s fo r  Physic s Expertis e 

Yuichir o A n z a i 

Ke i o Universit y 

Experts in physics draw diagrams that include appropriate information for 

solvin g problems .  Whil e th e diagram s d raw n b y novic e learner s ar e usuall y no t 

wel l  suite d fo r  proble m solving .  W h y doe s thi s differenc e i n expertis e occur ? H o w 

doe s a  novic e acquir e th e knowledg e o f  h o w t o dra w diagrams ? I  tr y t o answe r  thes e 

question s b y providin g a  cognitiv e theor y tha t  explain s th e proces s o f  learnin g t o 

dra w physic s diagrams .  I n short ,  th e theor y insist s tha t  th e tw o kind s o f  knowledge , 

fo r  h o w t o d ra w diagram s an d h o w t o m a k e inference s i n proble m solving ,  ar e 

acquire d throug h th e proces s o f  utilizin g eac h other .  [Tha t  is ,  a  mor e sophisticate d 

inferenc e strateg y fo r  proble m solving ,  onc e acquired ,  aid s th e acquisitio n o f  a  mor e 

elegan t  procedur e fo r  representin g problem s wit h diagram s an d vic e versa. ]  Thus , 

th e tw o processes ,  learnin g inferencin g an d drawing ,  m a y bootstra p t o m a k e 

expertis e grow .  Th e theor y w a s develope d base d o n observation s fro m a 

longitudina l  stud y o f  on e novic e subjec t  acquirin g expertise . 

The generality of medical expertise: 

A critica l  loo k 

V i m l a L .  Pate l  a n d G u y J .  G r o e n 

M c G i l l  Universit y 

Two fundamental empirical findings in research on expert-novice 

comparison s hav e bee n th e p h e n o m e n a o f  enhance d recal l  an d o f  forwar d 

reasoning .  Th e firs t  refer s t o th e fac t  tha t  expert s hav e superio r  skill s  i n recognizin g 

pattern s i n thei r  domai n o f  expertise .  Th e secon d pertain s t o th e finding s that ,  i n 

solvin g routin e problem s i n thei r  domains ,  exper t  proble m solver s ten d t o wor k 

forwar d fro m th e give n informatio n t o th e unknown .  O u r  mai n purpos e i s t o re -

evaluate ,  i n th e contex t  o f  medica l  expertise ,  th e assumptio n tha t  ther e i s a  clos e 

relationshi p betwee n thes e tw o phenomena ,  i n th e contex t  o f  expert-novic e 

comparison s o f  clinica l  reasonin g i n medicine . 

We present evidence to show that recall of clinical information by medical 

specialist s i s unrelate d t o pur e diagnosti c accuracy .  I n contrast ,  pur e forwar d 

reasonin g i s closel y relate d t o diagnosti c accuracy .  I t  i s  show n tha t  thi s patter n i s a 

functio n o f  th e specifi c  relevan t  knowledg e possesse d b y th e physicians .  I t  i s  als o 

show n tha t  i t  i s  dependen t  o n th e structur e o f  th e clinica l  cas e sinc e th e presenc e o f 

"loose-ends "  unrelate d t o th e mai n diagnosi s i s frequentl y accompanie d b y 

backwar d reasoning . 

The absence of recall differences in experts is contrasted with the recall of 

intermediate s an d novices ,  wher e stron g recal l  difference s ar e found .  Thi s lead s t o a 

suggestio n tha t  ther e ar e tw o kind s o f  expertise ;  generi c expertise ,  i n whic h way s o f 
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representin g medica l  knowledg e ar e acquired ,  an d specifi c  expertise ,  i n whic h n o 

fundamenta l  representationa l  change s ar e takin g place .  Th e possibilit y  tha t  th e 

acquisitio n o f  generi c expertis e i s non-monotoni c i s als o discussed . 

Expertise in Sport 

F ra n Allard ,  Universit y o f  Wa te r l o o 

a n d 

Ja n Starkes ,  M c M a s t e r  Universit y 

Success in sport involves expertise in both knowledge of the domain and 

performanc e of  relevan t  moto r  skills .  Fo r  close d moto r  skill s  suc h as  danc e o r 

figur e skating ,  th e skille d individua l  mus t  b e abl e t o remembe r  lon g sequence s o f 

m o v e m e nt  element s t o perfor m a  rol e o r  routine .  Fo r  ope n skill s  suc h a s basketbal l 

an d football ,  th e abilit y  t o lear n offensiv e an d defensiv e pattern s i s essentia l  fo r  al l 

tea m members . 

Studies will be reviewed to illustrate the superior recall performance shown 

b y exper t  balle t  dancer s an d figur e skater s ove r  les s skille d performer s w h e n 

recallin g choreographe d danc e o r  skatin g sequences .  A s i n m a n y othe r  skil l 

domains ,  th e experts '  advantag e evaporate s w h e n th e sequence s presente d fo r  recal l 

ar e randoml y ordere d string s o f  th e sam e se t  o f  items . 

Skilled basketball players show a similar recall superiority for the recall of 

schemati c diagram s o f  basketbal l  plays ,  showin g tha t  sensitivit y t o th e structur e o f 

th e domai n cut s acros s bot h ope n an d close d spor t  skills .  O n e exceptio n t o th e 

findin g o f  th e importanc e o f  patter n fo r  spor t  expert s occur s fo r  volleyball .  Skille d 

volleybal l  player s d o no t  s h o w differentia l  recal l  accurac y fo r  eithe r  schemati c pla y 

recal l  o r  fo r  recal l  o f  th e positio n o f  player s o n slide s o f  rea l  volleybal l  games .  Exper t 

volleybal l  player s ar e m u c h faste r  tha n les s skille d player s a t  detectin g th e presenc e 

of  a  bal l  i n briefl y presente d slide s o f  volleybal l  games ,  showin g rapi d searc h t o b e a n 

importan t  componen t  t o skil l  i n thi s game . 

The relationship between cognitive skill and performance skill will also be 

considere d i n thi s presentation . 
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