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Advic e o n Reasonin g f ro m Firs t  Principle s 

i n a  Psychodiagnosti c D o m a i n 

Eduar d Hoenkam p (EDH@AClVf.ORG) 
Nijmege n Institut e fo r  Cognitio n an d Infonnatio n 

Nijmegen ,  th e Netherland s 

R e i J e r G r i m b e r g e n ( G R l M B E R G @ E T L . G O . J P ) 
Hectrotechnica l  Laborator y 

Tsukuba-shi ,  Ibaraki-ken ,  Japa n 

Currendy ,  tw o approache s t o th e proble m o f  diagnosi s pre -
vail .  Th e probabilisti c  approac h i s t o collec t  diagnosti c be -
ha>ior ,  Un k i t  t o th e possibl e malfunctions ,  an d ad d a  calculu s 
fo r  a  confidenc e measure .  Th e othe r  approach ,  model-base d 
diagnosis ,  i s t o star t  fro m a  mode l  o f  th e diagnosti c domain , 
and us e a  deductiv e syste m t o infe r  hypothese s abou t  mal -
functions .  Bot h qjproadie s generall y requir e a  sequenc e o f 
obser v ation s t o obtai n a n unequivoca l  diagnosis . 

Our  researc h ca n b e characterize d b y a  quot e fro m Davi s 
and Hamsche r  (1988 ,  p .  335) :  ".. .  a n intriguin g experimen t 
woul d b e t o g o ou t  o n th e edg e an d appl y thi s techniqu e i n 
a domai n wher e i t  i s  no t  a t  al l  obviou s tha t  i t  wil l  work" . 
As a  startin g poin t  fo r  suc h a n exploratio n w e chos e a  non -
technica l  domain ,  namel y psychodiagnostics .  Sinc e w e ha d 
th e expotis e readil y availabl e i n ou r  institute ,  w e focuse d o n 
th e problem s yoxm g childre n encounte r  whe n the y star t  learn -
in g h o w t o read .  Th e domai n i s challengin g fo r  thre e reasons : 
•  Model-base d diagnosi s assume s tha t  a n underlyin g mode l 
i s available .  Thi s i s obviousl y th e cas e fo r  m a n mad e devices , 
but  fo r  ou r  domai n suc h a  mode l  wa s no t  available .  N e w 
and interestin g problem s m a y emerg e whe n a  mode l  ha s t o 
be constructe d t o fit  th e model-base d qjproach . 
•  M a n y practitioner s ar e dissatisfie d wit h th e result s o f  thei r 
methods ,  an d the y ofte n lac k consensus .  Sinc e th e proba -
bilisti c  approac h ha s dominate d th e field  o f  psychodiagnos -
tics,  th e apparen t  succes s o f  model-base d diagnosi s hold s a 
promis e tha t  mus t  b e pursued . 
•  I f  th e poo r  result s ar e no t  du e t o th e metho d bu t  t o deficien t 
knowledge ,  attemptin g th e entirel y differen t  an d prindple d 
approac h o f  model-base d diagnosi s m a y she d ne w bgh t  o n 
th e structur e o f  th e domain . 

Model-base d diagnosi s ha s thre e aspect s t o conside r  fo r  a 
ne w domai n (D e Klee r  &  Williams ,  1987) .  (a )  I t  require s a 
model .  I n ou r  cas e a n ̂ propriatemode l  wa s no t  available ,  s o 
we neede d t o buil d one .  Le t  u s cal l  thi s th e modelin g phase . 
(b )  Onc e a  mode l  ha s beo i  built ,  w e nee d t o deriv e diagnosti c 
hypotheses .  W e cal l  thi s th e hypothese s generatio n phase ,  (c ) 
Sinc e mor e tha n on e se t  o f  hypothese s m a y explai n th e ob -
SCTved discrepandes ,  subsequen t  observation s m a y b e calle d 
fo r  t o disCTiminat e betwee n th e alternatives .  Thi s w e cal l  th e 
testin g phase . 

I n ou r  stud y o f  5 5 childre n betwe« i  9  an d 1 3 year s 
old ,  w e encountere d problem s i n al l  thre e phase s o f  ap -

plyin g model-base d diagnosi s t o a  psychodiagnosti c domai n 
(Grimbergen ,  1994) : 
•  Modelin g phase :  Model-base d diagnosi s require s o f  a 
model  tha t  (a )  i t  consist s o f  joine d components ,  (b )  fo r  eac h 
whic h th e input/outpu t  mappin g i s known ,  (c )  it s  behavior , 
bot h norma l  an d defective ,  shoul d correspon d t o th e behavio r 
i n th e domai n t o b e modeled .  Ou r  psychodiagnosti c domai n 
violate d al l  thre e requirements . 
•  Hypothesi s generatio n phase :  A  fixed  se t  o f  component s 
di d no t  fit  wel l  wit h th e child' s readin g behavio r  Instea d w e 
had t o assum e tha t  a  subse t  i s take n fro m a  se t  o f  availabl e 
components .  Thi s introduce s tw o kind s o f  errors .  First ,  a  cho -
sen componen t  m a y wor k incorrectl y  (a s i n th e 'faul t  models ' 
framework) .  Second ,  w e discovere d tha t  a  correc t  componoi t 
may b e chose n a t  th e wron g time.  W e calle d thi s assembl y er -
rors ,  a s i f  solderin g a  correc t  componen t  i n th e wron g plac e 
on a  circui t  board . 
•  Testin g phase :  Textboo k example s assum e tha t  th e mode l 
i s alway s availabl e an d complete ,  an d tha t  assembl y error s d o 
not  occur .  Th e thir d assimiptio n i s tha t  device s permi t  un -
restricte d measuremen t  ove r  components .  However ,  i n th e 
psychodiagnosti c domai n i t  i s  difficul t  t o penetrat e th e actua l 
model ,  s o tha t  testin g individua l  component s i s hardl y possi -
ble .  W e cal l  tills  th e close d bo x situation ,  on e whic h pervade s 
th e psychodiagnosti c domain s know n t o us . 

We foun d tha t  certai n ne w problem s (assembl y error s an d 
close d box )  coul d b e handle d b y exploitin g domai n restric -
tions  tha t  mad e th e solution s tractable .  However ,  ther e i s n o 
guarante e tha t  othe r  domain s allo w simila r  solution s t o th e 
model-base d approach .  Additiona l  researc h i n th e field  o f 
model-base d diagnosi s shoul d therefor e focu s mor e attentio n 
on th e circumstance s unde r  whic h th e paradig m i s applicable . 
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