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A C o g n i t i v e A p p r o a c h t o th e Elicitatio n o f  Skill s  a n d Speci f icat ion s 

Mihaly Lenart and Ana Pasztor 
Universit y o f  Kassel ,  Dept .  o f  Architectur e 

Henschelstr .  2 ,  3410 9 Kassel ,  German y 
Schoo l  o f  Compute r  Science ,  Florid a Internationa l  Universit y 

Universit y Park ,  Miami ,  F l  3319 9 
michae l@arch i tek tur .un i -kasse l .de ;  pasz to ra@scs . f iu .ed u 

Introductio n 

Ther e ar e tw o majo r  question s underlyin g an y (huma n o r 
compute r  supported )  proble m solvin g process :  "what "  i s  i t 
th e proble m solve r  ha s t o do ,  an d "how "  t o accomplis h this . 
Answerin g thes e question s require s informatio n gathering .  I n 
th e first  case ,  w e loo k fo r  specifications ,  i.e .  th e descriptio n 
of  constraints ,  features ,  an d goal s o f  th e tas k a t  hand .  I n th e 
second ,  fo r  procedure s o r  skill s  tha t  ar e necessar y t o achiev e 
th e goals .  Specification s pla y a n importan t  rol e i n desig n 
and manufacturing ,  bu t  als o i n communication .  Skill s  ar e th e 
prerequisi t  fo r  executin g o r  performin g tasks .  Th e purpos e o f 
th e elicitatio n proces s i s t o tranfe r  o r  mak e explici t  knowledg e 
of  "what "  peopl e hav e i n thei r  min d an d "how "  the y perfor m 
tasks .  Elicitin g skill s an d specification s i s  fundemanta l  t o 
human communicatio n an d learning .  Moreover ,  knowledg e 
elicitatio n o r  acquisitio n i s a  majo r  bottlenec k i n (huma n o r 
compute r  supported )  proble m solving . 

Walk-Through 

Our  first  ai m i s t o develo p a  strateg y fo r  elicitin g skill s an d 
specification s suc h tha t  th e resultin g descriptio n wil l  b e im -
plementable .  I n fact ,  implementabl e skill s o r  specification s 
migh t  lea d t o compute r  program s (e.g .  knowledg e base d o r  ex -
per t  systems )  fo r  solvin g problem s o r  generatin g designs .  Ou r 
secon d ai m i s t o mak e th e strateg y itsel f  implementabl e an d 
develo p tool s supportin g th e elicitatio n process .  Elicitatio n 
i s don e b y walkin g systematicall y throug h th e proces s wit h 
al l  th e participant s an d as k question s unti l  a  complete ,  consis -
tent ,  an d implementabl e descriptio n emerges .  Althoug h th e 
"walk-through "  require s domai n knowledge ,  i t  i s a  genera l 
purpose ,  domain-independen t  strategy .  Currently ,  w e ar e i n 
th e proces s o f  implementin g thi s strateg y i.e .  developin g a n 
elicitatio n tool .  Th e "walk-through "  i s define d recursivel y 
(se e L O O P below) .  W e assum e her e onl y tw o participants , 
th e use r  an d designer .  Th e proces s start s wit h th e use r  enterin g 
th e initia l  descriptio n o f  th e tas k o r  skill ,  sa y S P E C .  S P E C ini -
tiate s th e constructio n o f  a  specificatio n tree ,  whic h become s 
th e primar y descriptio n o f  th e skil l  o r  specification .  Afte r 
this ,  th e designe r  define s th e operation s s/h e ha s t o perfor m t o 
satisf y S P E C .  Thes e wil l  b e store d i n OPi, . . . ,  O P n -

(begi n L O O P )  I n general ,  fo r  eac h operatio n O P t o b e 
performe d b y th e designe r  ther e ar e thre e kind s o f  require d 
information :  rules ,  variables ,  an d suboperations . 

Rules :  Her e th e designe r  list s al l  rule s relate d t o O P i n 
his/he r  knowledgebase .  Eac h rul e i s o f  th e for m R —*  R '  an d 
i s compare d wit h th e curren t  use r  specificatio n SPEC.  I f  i Z i s a 
requiremen t  containe d i n S P E C ,  the n th e use r  i s aske d whethe r 

R'  i s  consisten t  wit h th e requirement s i n S P E C .  I f  th e answe r 
i s  "no" ,  th e use r  change s S P E C t o remov e th e inconsistency , 
and th e "walk-through "  backtrack s a s man y step s a s neede d 
t o accommodat e th e change d specification . 

Variables :  Her e th e designe r  list s al l  variable s (slots )  whic h 
need t o b e give n value s i n orde r  t o perfor m O P .  I n orde r 
t o chun k th e non-implementabl e requirement s o f  th e curren t 
specificatio n S P E C int o implementabl e requirements ,  th e use r 
i s aske d whethe r  an y o f  th e requirement s relat e t o th e vari -
ables .  I f  th e answe r  i s  "yes, "  th e use r  instantiate s th e relevan t 
variables .  Variable s whic h ar e no t  instantiate d b y th e use r  ar e 
give n defaul t  values . 

The instantiatio n o f  th e variable s b y th e use r  i s controlle d 
by th e s o calle d Chunkin g Agent s b y takin g a  requiremen t 
and checkin g whethe r  i t  i s  c o m m o n knowledge ,  quantifiable , 
or  ca n b e calibrated .  The y recogniz e c o m m o n knowledg e b y 
lookin g i t  u p i n a  domai n specifi c  database .  A  requiremen t  i s 
quantifie d i f  i t  ha s a  standar d numeri c measur e assigne d t o it . 
Calibratio n mean s t o matc h o r  adjus t  tw o valu e system s t o a 
give n scale . 

Suboperations :  Her e th e designe r  list s al l  suboperation s 
neede d t o b e carrie d ou t  i n orde r  t o perfor m OP .  (en d L O O P ) 

N o w (begi n L O O P )  throug h (en d L O O P )  i s repeate d fo r 
anothe r  operation ,  unti l  al l  operation s ar e exhauste d an d al l 
relevan t  variable s hav e implementabl e values .  Th e use r  i s 
presente d wit h th e generate d specificatio n tree .  I f  s/h e think s 
tha t  an y o f  it s  non-implementabl e requirement s ha s no t  bee n 
full y redefine d usin g jus t  th e variable s presente d durin g th e 
"walk-through "  process ,  th e Dialogu e Agen t  wit h th e syste m 
onc e agai n help s find  th e missin g variable s an d giv e the m val -
ues a s before .  Th e specificatio n tre e i s expande d accordingly . 

Implementation 

For  th e developmen t  an d testin g o f  thi s tool ,  w e analyz e 
and compar e fou r  elicitatio n tasks :  wit h th e Departmen t  o f 
Biomedica l  Engineerin g a t  th e Universit y o f  M iam i  thedesig n 
of  a  biomedica l  devic e fo r  a  grou p o f  handicappe d people ,  t o 
hel p the m wal k wit h les s energy ;  wit h th e Mechanica l  En -
gineerin g Departmen t  a t  Florid a Internationa l  University ,  th e 
desig n o f  a  hear t  mode l  fo r  testin g an d teachin g purposes ; 
wit h th e Atlanti c Meteorolog y an d Oceonagraphi c Labora -
tory/NOA A th e desig n o f  a  databas e fo r  dat a collecte d fro m 
driftin g buoys ;  an d wit h th e Basco m Palme r  Ey e Institut e o f 
th e Universt y o f  Miam i  th e desig n o f  a n automate d syste m fo r 
experimentation s o n dark-adaptation . 
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