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P e r f o r m a n c e Assessmen t  a n d Diagnosi s i n a  C o m p l e x D o m a i n 

Thomas F .  Carola n (TCAROLANaMAAD.COM) 
Micr o Analysi s &  Design ,  Inc . 

4538 Manito u Drive ,  Okemos ,  M I  4886 4 US A 
Debr a C .  Evan s (DEVANSa MAAD.com ) 

Micr o Analysi s &  Design ,  In c 
165 Brug h Avenue ,  Suit e 320 ,  Butler ,  P A 16001-647 2 US A 

Introductio n 

Instructor s m a y us e assessmen t  an d diagnosti c informatio n 
t o interven e i n th e learnin g proces s i n a  numbe r  o f  ways . 
Eac h o f  thos e interventio n strategie s ma y requir e differen t 
type s o f  diagnosti c informatio n t o suppor t  instructiona l 
decisions .  Th e desig n o f  a n automate d performanc e 
assessmen t  an d diagnosi s ( P A & D )  too l  t o suppor t  instructo r 
decisio n makin g i n a  complex ,  dynami c domai n ma y 
requir e th e applicatio n o f  differen t  method s t o generat e th e 
diagnosti c injformatio n necessar y t o achiev e differen t 
instructiona l  purposes .  Automate d assessmen t  an d 
diagnosti c informatio n shoul d augmen t  th e instructo r  s 
intuitiv e diagnosti c skill s  an d facilitat e th e formatio n an d 
implementatio n o f  instructiona l  decisions .  Thi s pape r 
describe s on e approac h fo r  generatin g automate d 
performanc e assessmen t  an d diagnosi s i n a n applie d 
setting .  T h e contex t  o f  th e describe d approac h i s th e 
Shipboar d Instructo r  Trainin g Suppor t  (SITS )  program . 

Assessment and Diagnosis in Scenario-Based 
T r a i n i n g 

Th e objectiv e fo r  automate d P A & D i n th e SIT S progra m i s 
t o conside r  potentia l  approache s fo r  analyzin g Comba t 
Informatio n Cente r  (CIC )  operato r  keystrok e data ,  afte r 
completio n o f  a  trainin g scenario ,  t o suppor t  th e 
instructiona l  activitie s o f  th e shipboar d Comba t  Syste m 
Trainin g T e a m (CSTT) .  Providin g reliabl e preliminar y 
assessment s an d diagnose s base d o n keystrok e dat a wil l 
allo w shipboar d instructor s t o focu s o n othe r  operato r 
behaviors ,  an d integrat e thes e wit h result s from  keystrok e 
dat a t o m a k e mor e complet e diagnose s o f  operato r  strength s 
an d weaknesse s I t  i s  importan t  therefor e t o maximiz e th e 
informatio n tha t  ca n b e gleane d from  keystrokes ,  wit h a 
goal  o f  diagnosin g t o highe r  leve l  cognitiv e operations , 
informatio n acquisitio n an d integration ,  an d decisio n 
makin g 

I n th e shipboar d C I C trainin g environment ,  ther e ar e a 
number  o f  trainin g intervention s performe d b y instructor s 
requirin g differen t  diagnosti c description s o f  th e trainee . 
Thes e intervention s include :  providin g pos t  exercis e 
feedbac k a t  a  tea m level ,  providin g mor e detaile d 
individua l  leve l  assessmen t  an d diagnosis ,  an d makin g 
decision s abou t  th e conten t  o f  fiiture  trainin g scenarios . 
Whil e th e cycl e o f  assessment-diagnosis-interventio n 

betwee n th e trainin g tea m member s an d th e trainee s i s 
ongoing ,  th e emphasi s shift s fro m identifyin g "wha t 
happened, "  t o determinin g "wh y i t  happened, "  t o 
understandin g th e underlyin g deficienc y an d ho w t o correc t 
it .  Thes e consideration s lea d t o a  desig n strateg y tha t  wil l 
provid e assessmen t  an d diagnosti c informatio n t o th e C S T T 
tea m a s neede d throughou t  th e trainin g cycle . 

Approach 

Our  approac h t o th e developmen t  o f  th e automate d P A & D 
too l  reflect s Wenger' s (1987 )  three-leve l  schem e fo r 
categorizin g diagnosti c activitie s accordin g t o th e 
informatio n the y provide .  A t  th e behaviora l  level ,  studen t 
action s ar e compare d t o a  mode l  o f  th e expecte d action s o f 
an expert .  Deviation s fro m expecte d performanc e provide s 
informatio n abou t  skil l  leve l  o n task s an d sub-tasks .  Th e 
epistemi c leve l  focuse s o n identifyin g th e knowledg e 
individual s us e t o guid e action .  Thi s cognitiv e leve l 
diagnosi s i s require d t o infe r  fro m observe d performanc e 
th e informatio n cue s tha t  ma y hav e bee n misse d o r  th e 
specifi c  tas k knowledg e tha t  m a y hav e resulte d i n a  misus e 
of  information .  A t  th e individua l  level ,  bot h behaviora l  an d 
cognitiv e diagnosi s ar e use d t o construc t  a  profil e o f 
knowledg e an d skil l  deficiencie s based  o n scenari o 
performance . 

I n th e automate d P A & D system ,  a  trainee' s observe d 
performanc e o n th e targe t  exercis e i s  compare d t o th e 
outpu t  o f  a n exper t  mode l  tha t  ha s bee n stimulate d b y th e 
same scenario .  Traine e deviation s from  mode l  performanc e 
or  fro m pre-specifie d performanc e criteri a ar e calculated . 
Thes e deviation s provid e th e basi s fo r  behaviora l 
performanc e measure s an d provid e inpu t  t o th e diagnosti c 
analyses .  A  bac k tracin g proces s i s use d t o identif y th e 
potentia l  causa l  influence s upo n critica l  performanc e 
deviations .  Thes e influence s ma y involv e cognitiv e factor s 
and th e behavior s o f  othe r  tea m members .  Thi s diagnosti c 
proces s support s instructo r  assessmen t  an d feedback . 
Finally ,  a  profil e o f  potentia l  knowledg e an d skil l 
weaknesse s i s develope d an d use d t o suppor t  selectio n o f 
futur e trainin g activities . 
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