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Abstract. 1 1 )  !h15 piipcr a concrprual friiltlework and ;I))  

~)lxra~t;oiid ~~ir~l>tdology I S  presen~ed FPI dcscrtbing ~ h c  mosl 
.~pprol,i-i;ttc k ~ ~ o w l e d p  rltcir.ir~on rnethod I ]~ r~? toco l ,  irltervielv, 
~nrlucrinu and  repcrlvry g ~ ~ d )  for three c1:isxs or ~ k s  
(cl~:tgn~s~s, dcbuggirlg and  11-~~crpretation) and fur exprrrs i r i l h  
~t rc.n,c~ 115 n! various r'tct ors of cugnlil\e abilities. l!liing the 
cit.pcl~dcl~t \:nr iable: c l i .  ( 1  ) total knowlzJgc ciiptured, (2) iin;c 
r t j  ,icqitirr knoulrdgc.  (3) knowledge qualily; (4) efficiency uf 
rt~e knoivledg c'l~c~~.~[ioii method:  ;111d (51 ~mport;iace of 
tcsulring cf;tl;i, cxperin~et~~al results 111di~;ltr tlie various 
strcne:t~; r,I the four kiiot+lzdge tlicitatio~l ~nethods. The 
ki~o\vledp .~cquircd 15 also i~gnilicalltly atfectzd by the 
con~bincd I';ic!ors oC expcrr's strengths in dflercnt cogni~rvs 
Licto~s ' i ~ ~ d  the nlrthocl ot-ktlowtedge cliciti~tro~l used B a d  o n  
tt~r.,r liltd~np. a \l:~rchtny Indcx Lbr cornblning tasks.  knuwl- 
cc!g< :r:Itciirllit~i~ u ~ r l  IloJ, i111d cuy~irive iibilitics ct tht' txpert is 
L ~ c s c I ; ~ ~ ~ .  The r)u\conlt of \Ills research prov~des :heoretical 
aud p r :~~ \ i~a l  ~rnplic;~tio~~s f o r  FLulniln Computer I n~ r rac t~on  
(IICI) and ~rdlnitlg o f  knowlrilge rngineers. 

1. Ohj~ .c t ivcs  and Significance 

Knowlctigc ellc~tation i s  111e first slop in building 
c ~ p c t - t  systems a n d  i t  is a ~na jo r  bottleneck in  tIlc 
construction of cxpcrt systelns (IIofflr~an 1987). 
.Altho~:gh many dfiercn! rncthods of k n ~ w l e d g z  
elicitation exist, the filllowing issuei arc not known 
aboiil thcse nlethuds: ( I )  which blowledge elic~tatlon 
lnctl~ods are morc s ~ ~ ~ t a b l c  for dfferent tasks; ( 2 )  which 
Lnowledge e l i c i t ~ t ~ o n  methods best cxlract ddTercnt 
kinds of knowlcdgc; and ( 3 )  how important of :I factor 
is the htrcrtgths of f a c ~ o r ~  in  cognitive abilities of 
experts 111 rhc knowledge elicitat~on procedure. T h e  
p t i i~~ary  ubjvcrivc. of [h is  research I S  to combine thc 
:bow thrcc qucs~inns Into n new cclnccptual rnodcl, 
N I I I L J I  will provjdr n fraluework ,ind a r r l e t h o d o l o ~  for 

selecting the l?~ost  appropriate knowledge clicitat~on 
tnethod for each t;~sk 

This derived conceptual rnodcl and ~ ~ i c ~ h o d o l v g ~ c a l  
Framrwark has an impwtnnt iinpsct on the d e s ~ y  of 
human computer lntcraction dr,J training or knowlcdgc 
engineers. 

2. Background literature and derivation of hypotheses 

An expert systc111 is a computer program t h a t  
contalns both dcclnrati~c k n o \ v l c d g  (fact\ about 
i ~ b ~ e c t s )  and procedural knowledge (lnformal~on about 
courses of action). The p~i -p~ lbc  of expert s y s ~ t i t ~ s  is to 
emulate the reasoning processes ol' hurnan cxperl i n  
particul;lr domain (Hunt 1986). L~t t lc  research exists 
about the colnparativc dFectivcnc~s nf dkl'crcnt knowl- 
cdgc elicitation methods. ' T h t ~ h  there are fcw guld c I '  lncs 
tu ; l ~ i  the knowledgc engrnccr in thc sclcction of  the 
knowledge ollcitation techniques. the anticipdiitrrl of 
problems, or ihc estimations of progress (1-ox ct a /  

1987). The study presented In lhis papcr attempts to 
~llcviate or icduce Ihc problcins assoc:~;rtcd with the 
sclcction ot' knowledge e!~citalion tnethdds by estahlish- 
ing A ~anceptual  Frarrlework for choosing an appro- 
priate mc~hod .  This framcu ork consists o f  rhe 
following four par th: 

!. knowledgc elicita~ion ~nr thods  
2. factors of cognitive abilities of humnns 
3.  knowlcrlge structures 
4. task types 

R ilcscription of enoh of the dimensions arc presented 
in the following four sectii)r~s. 



h~lowiedge clicitatior~ 15 thc process which exlrnvl, 
~ ~ r t - c c t  p~ublein-s01vil1 ~ . ~ p c r t j s e  frcrln knowledge 
jources (c  g, dorrlain experts ). Currently, tht rc are 
numornus knowlcdgc el icitat~ on methods available, 
ranging fro111 inanua!  methods to automaric inethods 
(Wa~c~.inan and Iiayes-Rurh 1983). Based on t h c  
infi>rrnation prtsentcd by  Lehro el a / .  (1992 ), a 
1:1 t a ~ ~ o r n y  01 '  I ~ C  1~1051 C O I ~ I I I I U ~ I ~ ! ,  L~SCLI  k i~m~~l t 'dgc  
clici~at~on methods I:. derived (Tnblu I ). 

Many the ChjjCl.1 systt111s developed usc either 
111anui1l (rn~i.rv~c\c. arld prr~iucoll or automztic (indue- 
TI(-~n a n d  r ~ ~ 1 ~ r t ~ ~ r . y )  k n o w l c d g  elicita~ion inethods 
IHnose 1'385. 1986, Marctis el U I  I9Y5, Gaines and 
Shaw i'l?hi 'The fr)Ilo\ving sections Ilrcsent a rev~ew atld 
discussi~n i? t' thew clicitatlan methods. 

Interview This is thc rrlost widely ~1ili7cd imclhr~d 
of obra ln i~~g  knowledgz fro111 a hurnan cxpcrt 
(Tutl~lll 1990). During the ~nrcrview, lhc knowl- 
edge enginccr proposcs somc hypothetical pru- 
blcins pertaining to t h e  t ~ s k s  i n  quest1011 and a~L.5 

the e x p r t  to solve them. During thc problem- 
solving pruccss: the zxpcrt should reveal the sreps 
taken in making d z ~ i s i o n s  and Jcsigning a soltitton 
(O!son and Ruc tc r  1987 ). After rhc hlowlcdge 
englnerr obtains the knowledge S r ~ m  the humill1 

expcrt, hchhc et~codvs  then^ inlo the computer to 
form the basis for thc knowlrclgc s t r u c t u r c ~  in the 
cxpert systcms. 
Prot(.br.ol Analysis. ' fh is  n~cthcld asks 11ic euprrts to 
'thirtk aloud' while perf01 ming a task or solving a 

Table I .  Knowledge ~ [ l c ~ t a t i o n  rnclhod!: 

Slcthod Repertory I n d u c t i ~ ~ ~  1 1 1 t ~ r ~ i e ~  Protocol Reference 

aLl  P 
ID3 
1NDIIC:t 
INDUCT 
A'I'OM 
A Q 
CART 
PKIShl 

4K K 
tC Nt'li'K 
ELI 
h1OKE 
SALT 
PROTOKI 
'fL!P,ES [AS 
PvIOLE 
PLAS t-, f 
IRA-GRID 
SAIEE 

Mor ik  I Y Y 9  
Qulnisn 1987 
hlichirlski ct 0). 19S0 
Gaines 1989 
G.J~IICS 1977 
h l~cha l sk i  19R3 
Grawford 1989 
Cendr rn~ska  1987 

'~OIIII u / .  I w 
IIsich L,! m l .  1988 
Silrertiian ' 1  (11, lgb4 
K ~ h n  r /  ol. 1985 
Marcus IQR9 
Murray  19S9 
Davis and Lcnat 1982 
Eshelmeli 1988 
Shair- i9SX 
Linster 1989 
G~rg-Janardait  and Salvendy 19Y7 

* Wuodward 1988 
Boose 19x6 
Boose 1983 
Shaw 1489 
[.luster 1989 

KITTI-lN Shaw and Gnines I987 
PATHFINDER Vooke g i l d  h1cDonald 19k7 
DAK'I' + Boose 1989 

Stourcr Rcc>r~;inlzcd from Lehto CI al. ( I ' l Y ?  1 


































