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Comple x informatio n technologie s ar e cognitiv e artifact s 
tha t  hav e th e potentia l  t o transfor m th e wa y w e thin k an d 
work .  I n recen t  years ,  cognitiv e researc h ha s mad e progres s 
int o understandin g learnin g processe s an d skil l  acquisitio n i n 
comple x technology-base d domain s (Howe s &  Young , 
1996) .  Th e promotio n o f  skille d us e o f  comple x 
technologie s i s a  multifacete d challenge ,  includin g th e nee d 
fo r  bette r  an d mor e consisten t  interfaces ,  effectiv e trainin g 
methods ,  an d explanator y model s o f  th e learnin g processes . 
I n thi s paper ,  w e characteriz e th e cognitiv e consequence s o f 
physician s learnin g t o us e computerize d patien t  recor d 
system s (CPR) .  C P R system s ar e computer-base d device s 
fo r  inputting ,  representing ,  accessing ,  an d managin g patien t 
car e records .  Despit e thei r  grea t  potential ,  th e 
implementatio n an d integratio n o f  suc h computer-base d 
technologie s i n medica l  practic e ha s prove n t o b e difficul t 
(Kushniru k e t  al „  1996) .  Thi s wor k aim s t o understan d th e 
effect s o f  technolog y an d h o w i t  ca n suppor t  performance . 

H ow d o peopl e acquir e th e necessar y skill s  fo r  competen t 
use o f  a  technology ? Optima l  us e o f  a  C P R syste m 
involve s a )  th e developmen t  o f  accurat e patien t  proble m 
representations ,  b )  fas t  an d efficien t  performance ,  an d c ) 
relativel y problem-fre e use .  A  numbe r  o f  cognitiv e method s 
hav e bee n develope d t o characteriz e users '  performanc e an d 
investigat e th e usabilit y  o f  differen t  kind s o f  computer-base d 
system s (Poiso n e t  al ,  1992) .  C o m m on t o mos t  method s ar e 
th e characterizatio n o f  a  users '  goals ,  actions ,  an d inference s 
ove r  extende d tempora l  sequences .  User s o f  thes e device s 
must  acquir e knowledg e o f  h o w t o m a p th e task s the y wis h 
t o accomplis h int o sequence s o f  action s enable d b y th e 
technolog y (Howe s &  Young ,  1996) .  Thes e mapping s ca n 
rang e fro m relativel y simpl e t o rathe r  complex ,  involvin g 
considerabl e domain-specifi c  an d artifact-specifi c  knowledge . 
We ar e concerne d wit h us e o f  C P R system s fo r  diagnosti c 
reasonin g tasks .  Enterin g patien t  dat a engage s th e 
interdependen t  componen t  processe s o f  informatio n 
gathering ,  diagnosti c reasoning ,  an d proble m representation . 
Each o f  thes e processe s ca n b e decompose d int o se t  o f  goal -
actio n hierarchie s an d prerequisit e componen t  skills . 

Thi s pape r  discusse s a  framework  fo r  investigatin g 
learnin g an d th e acquisitio n o f  cognitiv e competencies .  Thi s 
i s illustrate d i n th e contex t  o f  a n in-dept h cas e stud y o f  a 
novic e use r  learnin g t o us e a  C P R syste m Ou r  researc h 
method s includin g cognitiv e tas k analysis ,  vide o recordin g 
and computer-supporte d analysi s o f  th e vide o dat a i n th e 
stud y o f  human-compute r  interaction ,  a s wel l  a s 
methodologie s employe d i n th e field  o f  medica l  cognitio n 
(Pate l  e t  al ,  1989) . 

The result s focu s o n qualitativ e indice s o f  learnin g suc h a s 
change s i n reasonin g pattern s a s a  functio n o f  usin g th e 
C PR syste m an d quantitativ e change s i n performance .  Fo r 
example ,  a s th e use r  gain s experience ,  w e observe d a  shif t  i n 
strategie s whic h th e subjec t  employ s th e syste m t o direc t 
dat a gatherin g an d diagnosti c reasonin g processes .  Thi s shif t 
i n strateg y appear s t o completel y transfor m th e natur e o f  th e 
diagnosti c tas k an d variabl y effect s th e accurac y o f  diagnosis . 

We als o develope d a  se t  o f  task-specifi c  quantitativ e 
indice s t o evaluat e change s i n performanc e a s a  functio n o f 
learning .  Thi s indice s reflec t  accurac y i n developin g a 
proble m representation ,  measure s o f  efficiency ,  an d type s o f 
use r  error s an d problem s encountered .  Th e physicia n showe d 
genera l  improvemen t  i n developin g a  mor e accurat e 
representatio n ove r  time ,  showe d variabl e gain s i n efficienc y 
(e.g. ,  latenc y o f  response) ,  an d experience d differen t  kind s o f 
error s (mor e conceptua l  one s an d fewe r  pertainin g t o th e 
interface )  a s a  fiinctio n o f  workin g wit h th e C P R system. 

The proces s o f  comple x skil l  acquisitio n necessitat e 
particula r  kind s o f  cognitiv e transition s resul t  i n greate r 
facilit y  o f  us e an d accurac y o f  representation .  Th e us e o f 
suc h cognitiv e artifact s m a y interac t  wit h componen t 
processe s suc h a s diagnosti c reasonin g an d informatio n 
gatherin g wit h significan t  an d surprisin g consequence s W e 
need t o understan d thes e change s t o harnes s th e potentia l  o f 
emergin g technologies .  I t  i s  als o importan t  t o begi n t o 
defin e som e benchmark s o f  competenc y i n usin g suc h 
systems .  Thes e kin d o f  cognitiv e assessmen t  ca n contribut e 
t o th e iterativ e desig n process . 
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