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David Kaufman (davek@violet.berkeley.edu) 
Cognitio n an d Development ,  Graduat e Schoo l  o f  Education ,  U C Berkele y 
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The challeng e face d b y designer s o f  medica l  informatio n 
technologie s i s t o creat e usabl e an d leamabl e system s tha t 
enhanc e an d expan d cognitiv e competencies .  Thi s abstrac t 
describe s ou r  wor k i n th e cognitiv e analyse s o f  emergin g 
healt h car e technologies .  Suc h technolog y offer s a n idea l 
testbe d fo r  th e developmen t  an d testin g o f  cognitiv e theor y 
due t o it s complexity ,  an d th e richnes s o f  cognitiv e an d 
behaviora l  dat a resultin g fro m it s interaction .  Ou r  theoretica l 
and methodologica l  framewor k i s roote d i n th e stud y o f 
medica l  cognitio n an d cognitiv e approache s t o human -
compute r  interaction .  Th e objectiv e o r  ou r  wor k i s two-fold : 
(1 )  t o develo p an d appl y method s tha t  ca n b e use d t o 
characteriz e th e decisio n makin g an d reasonin g processe s o f 
subject s a s the y lear n t o us e an d appl y medica l  informatio n 
technologies ,  an d (2 )  t o conduc t  furthe r  theoretica l  work , 
considerin g emergin g informatio n technologie s a s a n 
extensio n o f  physicians '  cognitiv e system .  I t  i s  ou r 
contentio n tha t  medica l  informatio n technologies ,  suc h a s 
computerize d patien t  record s an d medica l  decisio n suppor t 
system s profoundl y transfor m th e tas k o f  medica l  practice . 
We nee d t o b e abl e t o characteriz e an d identif y suc h chang e 
i n orde r  t o b e abl e t o enhanc e an d harnes s th e potentia l  o f 
suc h innovation . 

Studie s o f  medica l  expertis e hav e show n clea r  difference s 
i n th e wa y i n whic h physician s o f  varyin g level s o f 
expertis e develo p diagnosti c hypotheses ,  appl y evidenc e an d 
deal  wit h comple x information .  Ou r  framewor k borrow s 
fro m thi s researc h an d fro m wor k i n a  numbe r  o f  relate d 
area s includin g cognitiv e tas k analysis ,  whic h w e us e t o 
characteriz e th e decisio n makin g an d reasonin g o f  subject s o f 
varie d level s o f  medica l  expenis e (e.g .  physician s o r  medica l 
students) ,  a s the y perfor m variou s task s whil e usin g 
compute r  technology .  Task s ar e representativ e o f  on-the-jo b 
performanc e i n th e medica l  domain ,  an d rang e fro m 
interactio n wit h decisio n suppor t  systems ,  t o conductin g a 
patien t  intervie w whil e enterin g patien t  dat a int o a 
computerize d patien t  recor d system .  W e ca n decompos e a 
tas k int o set s o f  goal-actio n hierarchie s an d identif y potentia l 
mismatche s betwee n observe d an d intende d effects .  I n 
performin g task s subject s ma y b e aske d t o think-aloud , 
leadin g t o ric h dat a amenabl e t o principle d method s o f 
protoco l  analysis .  W e emplo y vide o recordinj g an d computer -
supporte d vide o analysi s o f  al l  physician-compute r 
interaction ,  a s wel l  a s discours e analysi s o f  an y physician -

patien t  interaction .  Th e objectiv e o f  ou r  cognitiv e analyse s 
ar e t o characteriz e th e skill ,  reasoning ,  an d problem s o f 
subject s o f  varyin g level s o f  expertise ,  a s the y perfor m task s 
representativ e o f  real-lif e situations .  Th e approac h draw s o n 
th e theoretica l  an d methodologica l  framewor k develope d 
fro m studie s o f  medica l  cognitio n ove r  th e las t  decade .  W e 
ar e currentl y usin g th e result s o f  suc h analyse s t o infor m th e 
desig n o f  computer-base d tool s an d training .  I n ou r  wor k w e 
als o us e cognitiv e tas k analysi s fo r  evaluatin g endurin g 
effect s o f  technolog y o n huma n cognitiv e processes . 

Our  wor k involve s iteratio n alon g tw o dimensions :  (1 ) 
Iteratio n amon g complementar y techniques :  w e emplo y a 
techniqu e k n o w n a s a  cognitiv e walkthrough ,  whic h 
involve s theory-base d bench-testin g o f  compute r  software , 
identifyin g potentia l  use r  problems .  W e the n appl y th e 
result s o f  thi s typ e o f  analysi s i n developin g principle d 
codin g scheme s fo r  examinin g video-base d dat a collecte d 
fro m actua l  physician-compute r  interaction ;  (2 )  Iteratio n 
fro m laboratory-base d t o real-worl d setting s (an d bac k again) : 
th e studie s rang e o n a  continuu m fro m controlle d laborator y 
testing ,  involvin g presentatio n o f  constructe d medica l  case s 
t o subjects ,  t o studie s i n naturalisti c setting s (e.g . 
physician s enterin g "live "  patien t  dat a int o a  recor d system) . 

Our  overal l  approac h i s described ,  alon g wit h detail s fro m 
tw o studies ,  illustratin g a  progressio n o f  researc h fro m 
laboratory-base d t o real-worl d clinica l  environments .  I n th e 
first  study ,  vide o recordin g an d collectio n o f  think-alou d 
protocol s wer e mad e fro m tw o group s o f  subject s (medica l 
student s an d physicians )  a s the y explore d a  multimedi a 
tutoria l  containin g informatio n abou t  lipi d disorders .  I n a 
secon d study ,  w e employe d a  rang e o f  technique s i n th e 
stud y o f  computerize d patien t  recor d systems ,  includin g us e 
of  cas e scenarios ,  followe d b y analysi s o f  physicians ' 
interactio n wit h th e syste m whil e interviewin g a  patient ,  an d 
compariso n o f  exper t  an d novic e user s o f  a  computerize d 
patien t  recor d system .  Essentia l  difference s i n reasonin g an d 
decisio n makin g strategie s wer e observe d betwee n user s w h o 
hav e varyin g level s o f  exposur e wit h suc h systems ,  wit h th e 
reasonin g an d decisio n makin g o f  experience d user s bein g 
guide d t o a  larg e exten t  b y th e system' s sequenc e an d 
organizatio n o f  information .  Initia l  result s fro m thi s stud y 
ar e currentl y contributin g t o th e desig n o f  furthe r  laboratory -
base d testing ,  completin g a  ful l  researc h cycle . 
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