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Interactiv e Model -Dr ive n C a s e Adaptat io n fo r 

Instructiona l  Sof twar e Desig n 

Benjami n Bel l Smadar  Keda r 
The Institut e fo r  th e Learnin g Science s 

Northwester n Universit y 
Evanston .  I L 6020 1 

{be l l ,  k e d a r ,  b a r e i s s } @ i I s . n w u . e d u 

R a y Bare is s 

Abstrac t 

Research in case-based design has demonstrated some 
capabilit y t o retriev e relevan t  design s an d t o adap t  the m 
automaticall y t o satisf y ne w desig n constraints .  However , 
some domain s ar e les s amenabl e t o automate d adaptation , 
particularl y whe n th e case s ar e ver y comple x an d whe n 
relationship s amon g th e desig n component s ar e difficul t  t o 
expres s formally .  Th e desig n o f  interactiv e learnin g 
environment s i s on e suc h domain .  W e describ e a  case-base d 
approac h t o instructiona l  softwar e desig n whic h utilize s 
interactive ,  model-drive n cas e adaptation .  Ou r  mode l  fo r 
computer-base d instructio n i s  Goal-Base d Scenarios .  W e 
describ e a  tool ,  Goal-Base d Scenari o Builder ,  whic h 
support s interactiv e adaptatio n o f  instructiona l  softwar e 
usin g th e model ,  an d illustrat e it s us e i n adaptin g a n 
exampl e cas e o f  a  successfu l  instructiona l  softwar e 
program ,  Sickl e Cel l  Counselor . 

I n t r o d u c t i o n 

Case-Based Design (CBD) is an application of Case-Based 
Reasonin g whic h seek s t o suppor t  th e desig n o f  ne w 
artifact s b y recallin g an d adaptin g relevan t  previou s designs . 
Perhap s th e ke y researc h issu e i n C B D i s th e adaptatio n o f 
an artifac t  t o fit  new ,  somewha t  differen t  desig n goals .  Thi s 
pape r  discusse s C B D i n th e contex t  o f  designin g interactiv e 
learnin g environments ,  i n particular ,  Goal-Base d Scenarios . 
We ar c developin g a  desig n too l  tha t  support s th e use r  i n 
adaptin g a n existin g Goal-Base d Scenari o (GBS )  i n orde r  t o 
creat e a  ne w one .  throug h a n incrementa l  an d interactiv e 
collaboratio n betwee n th e too l  an d a n instructiona l  designer . 

We believ e interactiv e cas e adaptatio n t o b e appropriat e fo r 
domain s i n whic h case s ar e likel y t o b e quit e comple x an d 
desig n knowledg e difficul t  t o codify .  Thi s approac h i s well -
suite d fo r  tw o reasons :  First ,  i t  doe s no t  requir e a  C B D 
syste m t o posses s deep ,  operationalize d knowledg e o f  desig n 
goal s an d o f  whic h specifi c  desig n choice s bes t  satisf y them . 
Instead ,  suc h desig n choice s ar e mad e b y th e user ,  aide d b y 
an exiunpl e desig n augmente d wit h desig n rational e i n purel y 
textua l  form .  Second ,  th e use r  i s  abl e t o observ e th e 
adaptatio n proces s incrementall y a s eac h adaptatio n i s 
applied .  Thi s enable s a  use r  t o mak e eac h desig n decisio n i n 
a logica l  sequence ,  observin g it s effect s o n th e emergin g 
artifact ,  it s  consistenc y wit h prio r  desig n choices ,  an d ho w i t 
constrain s late r  decisions . 

I n th e remainde r  o f  thi s paper ,  w e firs t  introduc e a n 
exampl e G B S t o serv e a s a  bas e case .  W e the n discus s th e 
abstrac t  instructiona l  mode l  underlyin g th e cas e whic h help s 
alig n th e cas e t o a  ne w situatio n an d t o focu s th e adaptation . 
Next ,  w e describ e a  case-base d desig n too l  t o hel p user s 
creat e G B S s vi a interactive ,  model-drive n cas e adaptation . 
We conclud e wit h a  discussio n o f  th e issue s currentl y bein g 
addresse d i n ou r  on-goin g researc h o n interactiv e cas e 
adaptation . 

Sickle Cell Counselor: a prototype Goal-

B a s e d S c e n a r i o 

Goal-Based Scenarios is a framework for creating interactive 
learnin g environment s (Schank ,  i n press) .  Th e centra l  tene t 
underlyin g th e G B S framewor k i s tha t  skill s  ar e bes t  learne d 
when embedde d withi n a n engagin g task ,  a  positio n share d 
wit h othe r  situate d approache s t o instructiona l  technolog y 
{e.g .  Bransfor d e t  al. ,  1990 ;  Brown ,  Collins ,  &  Duguid , 
1989 ;  C T G V ,  1990) .  Th e G B S framewor k i s describe d i n 
detai l  i n (Schank ,  Fano ,  Bell ,  &  Jona ,  i n press) .  I n thi s 
sectio n w e conside r  whic h feature s o f  a  G B S migh t  pla y 
importan t  role s i n subsequen t  adaptation ,  b y lookin g a t  a 
successful ,  implemente d G B S . 

SICKL E CEL L C O U N S E L OR (BeU ,  Bareiss ,  &  Beckwith ,  i n 
press )  i s  a n explorator y hypermedi a syste m designe d fo r  th e 
Museum o f  Scienc e an d Industr y i n Chicago .  Thi s progra m 
provide s th e museu m visito r  wit h a  basi c understandin g o f 
genetics ,  an d i n particular ,  o f  Sickl e Cel l  Disease ,  b y 
allowin g hi m o r  he r  t o pla y th e rol e o f  a  geneti c counselor , 
assistin g client s w h o ar e considerin g havin g children ,  bu t  ar e 
worrie d abou t  th e risk  o f  Sickl e Cel l  Disease .  Th e fou r  mjii n 
activitie s a  use r  ca n engag e i n ar e performin g test s i n a 
simulate d bloo d lab ,  calculatin g th e risk s face d b y th e 
clients '  offsprin g usin g a n animate d Punnet t  Square ,  askin g 
expert s fo r  information ,  an d advisin g th e client s abou t  th e 
results . 

Becaus e ou r  propose d metho d fo r  interactiv e cas e 
adaptatio n relie s heavil y o n th e qualit y o f  th e bas e cas e t o 
produc e a  qualit y targe t  case ,  i t  i s  importan t  t o addres s 
whethe r  Sickl e Cel l  Counselo r  (SCC )  i s a n effectiv e Goal -
Base d Scenario .  W e performe d thre e studie s t o evaluat e 
S C C.  A n in-museu m stud y o f  usag e pattern s (BeU ,  Bareiss , 
& Beckwith ,  1993 )  provide d stron g indication s tha t  th e 
progra m i s engagin g an d usable .  Finding s fro m a  cognitiv e 
gai n stud y (Bell ,  Bareiss ,  &  Beckwith ,  1993 )  sugges t  tha t 
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s e c doe s teac h factua l  informatio n abou t  Sickl e Cel l 
effectively .  A  thir d stud y (Bell ,  Bareiss ,  &  Beckwith ,  i n 
press )  examine d th e effect s o f  situatin g learnin g withi n th e 
counselin g task .  Result s fro m thes e evaluation s indicat e tha t 
th e counselin g tas k promote s learning ,  no t  onl y o f  factua l 
information ,  bu t  als o o f  th e condition s unde r  whic h tha t 
informatio n i s appropriat e t o apply . 

An abstract model of GBS design 

The general GBS model underlying SCC specifies a 
simulation-based ,  leam-by-doin g progra m consistin g o f  si x 
phases .  I n th e Proble m phase ,  student s ar e introduce d t o 
th e rol e the y wil l  pla y i n th e simulation ,  an d th e tas k t o 
carr y ou t  i n tha t  role .  I n Sickl e Cel l  Counselor ,  fo r 
example ,  client s seekin g advic e abou t  Sickl e Cel l  Diseas e 
appea r  o n video ,  an d user s ar e the n tol d tha t  the y wil l  b e 
actin g i n th e rol e o f  Sickl e Cel l  Counselors .  Th e D o phas e 
i s wher e th e principa l  activitie s associate d wit h th e tas k tak e 
place ,  whic h i n th e cas e o f  S C C include s performin g a n 
electrophoresi s tes t  t o establis h th e clients '  genotypes ,  an d 
calculatin g th e probabl e genotype s o f  thei r  offspring .  Th e 
Decid e an d C o m m u n i c a t e phase s ar e wher e student s 
makes th e decisio n pose d b y th e tas k an d the n conve y tha t 
decisio n t o agent s i n th e program .  Thes e phase s ma y co -
occur,  a s i n th e cas e o f  S C C wher e user s simultaneousl y 
decid e wha t  t o tel l  th e client s an d communicat e tha t  decisio n 
t o th e clients .  Th e Critiqu e phas e provide s student s wit h 
feedbac k regardin g thei r  decision ,  an d suggestion s abou t  ho w 
t o proceed .  Th e clients '  reactio n t o th e user' s advic e i n S C C 
serve s bot h o f  thes e functions .  Th e Fina l  phas e offer s som e 
closur e t o th e interactio n b y demonstratin g th e effect s o f 
students '  final  decision ;  i n th e cas e i n S C C ,  th e client s 
retur n " a yea r  later "  t o tal k abou t  wha t  action s the y too k an d 
th e ultimat e outcomes . 

The mode l  guide s th e desig n o f  thes e phases ,  beginnin g 
wit h definitio n o f  th e student' s tas k withi n eac h phase .  Thi s 
tas k i s define d first  fo r  eac h phase ,  bu t  doe s not ,  b y itself , 
complet e th e instructiona l  design .  A  complet e desig n mus t 
als o defin e th e guidanc e an d critiquin g provide d b y th e 
program ,  th e genera l  domai n knowledg e availabl e t o th e 
student ,  an d permissibl e path s o f  navigatio n withi n th e tas k 
environment .  Th e mode l  w e hav e adopted ,  then ,  identifie s 
si x phase s o f  a  G B S an d fou r  aspect s o f  th e desig n whic h 
must  b e instantiate d t o defin e each . 

The D o phas e define d b y th e mode l  engage s th e studen t  i n 
identifyin g wha t  informatio n i s neede d t o reac h a  decision , 
locatin g o r  extractin g tha t  information ,  an d synthesizin g a 
decisio n from  th e dat a tha t  wa s obtained .  Sinc e thi s phas e i s 
th e mos t  specialize d an d hence ,  th e leas t  likel y t o appl y t o 
al l  Goal-Base d Scenarios ,  w e defin e th e subclas s o f  G B S s t o 
whic h i t  doe s appl y (includin g S C C )  t o b e Investigatio n 
GBSs.  A n Investigatio n G B S i s structure d aroun d a  decisio n 
whic h th e studen t  i s  aske d t o mak e b y performin g a n 
investiganon .  A  "correct "  decisio n mus t  rel y o n th e 
knowledg e derive d fro m th e investigation ,  an d althoug h ther e 
m ay no t  b e a  single ,  correc t  decision ,  ther e shoul d b e a 
generall y correc t  proces s fo r  makin g th e decisio n (cf .  Padilla , 
1991 ;  Simmons ,  1991) . 

A n E x a m p l e o f  Interactiv e C a s e 

A d a p t a t i o n 

While  an instructional designer could, in theory, instantiate 
th e abstrac t  desig n mode l  directl y t o creat e a n investigatio n 
G B S,  w e believ e thi s woul d b e extremel y difficul t  i n 
contras t  t o adaptin g a  specifi c  instanc e o f  tha t  model .  O n th e 
othe r  hand ,  i f  th e designe r  i s  confronte d simpl y wit h a n 
iutifac t  suc h a s S C C ,  h e o r  sh e woul d lac k sufficien t 
guidanc e a s t o whic h aspect s o f  th e progra m ar e likel y t o b e 
relevan t  an d adaptable ,  an d whic h ar e not .  Ou r  approach , 
therefore ,  combine s a  specifi c  exampl e {e.g .  S C C )  wit h a n 
abstrac t  mode l  o f  G B S s t o guid e th e designer' s adaptatio n 
process . 

The prototyp e too l  w e hav e developed ,  calle d G B S 
Builder ,  guide s th e proces s o f  interactiv e cas e adaptatio n 
usin g suc h a  predefine d mode l  associate d wit h it s bas e case . 
Adherenc e t o th e mode l  ensure s tha t  th e approac h t o 
instructio n embodie d i n th e bas e cas e wil l  closel y resembl e 
thos e o f  th e targe t  case s (althoug h targe t  case s ma y diffe r 
substantiall y i n term s o f  surfac e features) .  I n thi s section , 
we illustrat e ho w th e too l  guide s th e dialo g betwee n designe r 
and mode l  vi a interactiv e cas e adaptation .  I n th e exampl e 
whic h follows ,  G B S Builde r  help s a  designe r  w h o woul d 
lik e t o teac h basi c concept s i n molecula r  chemistr y b y 
creatin g a  simulate d crim e lab ,  wher e forensi c scientist s tes t 
sample s fo r  thei r  compositio n i n orde r  t o uncove r  evidenc e 
relevan t  t o a  crimina l  investigation .  Th e designe r  see s 
description s o f  variou s G B S s i n th e cas e library ,  an d finds 
tha t  Sickl e Cel l  Counselo r  i s mos t  simila r  t o th e structur e 
of  th e G B S h e want s t o buil d (thi s retrieva l  ste p i s currentl y 
manual) . 

Step 1: Executive Summary 

The first step in the interactive adaptation is a conceptual 
desig n step ,  calle d th e executiv e summary ,  i n whic h th e 
designe r  specifie s top-leve l  parameter s includin g th e nam e o f 
th e G B S ,  description s o f  th e phases ,  name s o f  agent s i n th e 
scenario ,  etc .  Th e purpos e o f  th e executiv e summar y i s t o 
hel p th e designe r  asses s th e applicabilit y o f  th e mode l 
underlyin g S C C t o th e ne w G B S an d t o serv e a s a  first  ste p 
i n formalizin g an d organizin g hi s o r  he r  design .  Althoug h 
th e textua l  repor t  generate d durin g thi s ste p play s a  non -
operationa l  rol e i n th e ne w case ,  i t  help s guid e late r  cas e 
adaptatio n becaus e parameter s specifie d i n th e executiv e 
summary ca n ac t  t o constrai n choice s a t  mor e detaile d level s 
i n th e design .  Th e exampl e belo w begin s afte r  th e designe r 
has name d th e targe t  G B S "Crim e Lab" ,  an d i s  the n 
presente d wit h th e phase s o f  th e model .  W h e n th e designe r 
select s a  phase ,  h e o r  sh e i s  provide d wit h it s  genera l 
definitio n an d wit h a  descriptio n o f  it s implementatio n i n 
S C C,  an d i s  aske d t o suppl y a  correspondin g textua l 
descriptio n fo r  th e sam e phas e i n Crim e Lab .  Fo r  example , 
selectin g th e first  phas e o f  th e model .  Problem ,  give s th e 
following : 

GBS Builder: The Problem phase 
present s th e rol e th e studen t  wil l  b e 
playin g i n th e simulation ,  an d present s 
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th e se t  o f  problem s th e studen t  wil l  b e 
aske d t o solve .  I n SCC,  th e studen t 
play s th e rol e o f  a  geneti c counselor . 
What  i s  th e rol e o f  th e studen t  i n Crim e 
Lab ? 
Designar :  Forensi c scientis t 
GBS Bui lder :  I n SCC,  th e problem(s ) 
th e studen t  need s t o solv e are :  Advisin g 
couple s abou t  th e r isk s o f  thei r 
o f f sp r in g i nhe r i t i n g S ick l e Cel l 
D isease .  Wha t  p rob lem(s )  doe s th e 
studen t  solv e i n Crim e Lab ? 
D e s i g n e r :  Advis in g detect ive s abou t 
evidenc e col lecte d a t  a  crim e scene , 
base d o n resu l t s o f  tes t in g th e 
compositio n o f  substance s provide d b y 
th e detectives . 

Once the top-level executive summary is completed, the 
designe r  begin s specifyin g a  mor e detaile d summar y o f  eac h 
phase .  Fo r  example ,  whe n selectin g th e D o phase ,  th e 
designe r  i s give n th e subphase s o f  th e D o phase ,  an d aske d 
t o desig n eac h i n tur n i n correspondenc e wit h SCC.  Th e 
dialo g continues : 

GBS Builder: The Do phase consists of 
fou r  subphases :  OBTAI N DATA,  ANALYZE, 
GET RESULTS,  INTERPRET-  I n OBTAI N DATA, 
th e studen t  select s sample s t o analyz e 
whic h woul d hel p solv e th e problem .  I n 
SCC,  a  bloo d sampl e i s  take n fro m eac h 
indiv idual .  Def in e th e OBTAI N DAT A 
subphas e fo r  Crim e Lab : 

Designer: Take blood, liver, or hair 
sample s fro m crim e scene . 
GBS Bui lder :  I n ANALYZE,  th e studen t 
analyze s tha t  dat a us in g var iou s 
instruments .  I n SC C th e test s i n ANALYZE 
are :  microscope ,  electrophoresis .  Wha t 
test(s )  compris e ANALYZE i n Crim e Lab ? 
Designer :  Ga s Chromatograph ,  Mas s 
Spectromete r 
GBS Builder :  I n GET RESULTS,  th e 
studen t  obtain s an d read s th e result s o f 
th e analysis .  I n SCC,  th e studen t  find s 
th e hemoglobi n genotyp e o f  eac h clients . 
What  result s wil l  th e studen t  obtai n i n 
Crim e Lab ? 
Designer :  level s o f  toxi c compound s 
presen t  i n th e victim' s body . 
GBS Builder :  I n INTERPRET,  th e studen t 
interpret s th e result s a s the y pertai n 
t o a  th e solutio n t o th e problem .  I n 
SCC,  th e studen t  use s a  Punnet t  Squar e 
t o predic t  th e geneti c outcomes .  What  i s 
INTERPRET i n Crim e Lab ? 
D e s i g n e r :  Determin e toxicit y o f 
compound,  an d whethe r  thi s i s consisten t 
wit h evidenc e take n fro m th e crim e scen e 
usin g a n LD5 0 chart . 

Ste p 2 :  Model-Base d Adaptatio n 

The next step in the interactive case-adaptation is to 
operationaliz e th e desig n t o creat e a  runnin g program ,  guide d 
by th e implementatio n o f  S C C an d b y it s underlyin g model . 
We illustrat e thi s ste p i n definin g a n exampl e subphas e o f 
th e D o phase .  Figur e 1  show s th e too l  displayin g th e 
templat e (center )  associate d wit h a n intermediat e ste p i n th e 
O B T A I N S A M P L E subphase .  I n th e dialo g windo w (left) , 
th e too l  list s th e conceptua l  decision s th e designe r  wil l  mak e 
abou t  thi s subphase ,  an d the n help s th e designe r  implemen t 
thi s subphas e a s a  sequenc e o f  graphica l  interfac e action s 
performe d i n th e investigatio n (simila r  t o th e action s 
performe d i n th e bas e G B S ) .  Not e tha t  th e correspondin g 
scree n i n Sickl e Cel l  Counselo r  i s availabl e b y clickin g th e 
smal l  scree n ico n i n th e lowe r  righ t 

Here is a sample interaction: 

GBS Builder: In the OBTAIN SAMPLE 
stage ,  th e student : 
(1 )  SELECTS th e sourc e o f  th e sample , 
(2 )  EXTRACTS th e sample ,  an d 
(3 )  STORES th e sampl e fo r  analysis . 

«Designer switches to viewing SCC» 

In SCC, the student (1) selects blood 
sample s fro m eac h client ,  (2 )  extract s 
th e sampl e b y drawin g bloo d usin g a 
syr inge ,  an d (3 )  p lace s eac h b loo d 
sampl e i n a  tes t  tube .  No w defin e th e 
screen s an d thei r  component s fo r  eac h o f 
th e step s i n th e OBTAI N SAMPLE subphas e 
of  Crim e Lab . 

Assume the designer specifies that the student in Crime Lab 
wil l  selec t  live r  tissu e a s th e sourc e o f  th e sample .  Th e 
followin g interactio n define s th e nex t  step ,  EXTRACT: 

GBS Builder: During this step, the 
studen t  prepare s th e specime n fo r  la b 
tests .  Choos e a  pictur e whic h represent s 
an activit y fo r  preparin g th e sampl e i n 
Crim e Lab . 
Designer :  (choose s a  graphi c showin g 
live r  sampl e i n solut ion) . 

When the tool displays the graphical primitives (e.g., 
butto n labels )  an d thei r  associate d response s (e.g. ,  butto n 
actions) ,  th e designe r  ma y suppl y desire d value s fo r  eac h 
scree n element .  I n th e cas e o f  image s an d video ,  th e designe r 
may specif y eithe r  th e appropriat e graphi c o r  video ,  o r  a 
"placeholder "  ( a labe l  whic h i s inserte d int o th e interfac e an d 
whic h i s collecte d b y th e progra m whe n generatin g a  To-D o 
lis t  o f  resource s missin g fro m th e ne w G B S ) .  Figur e 2 
show s th e scree n whic h implement s thi s subphas e o f  th e 
Do phase ,  afte r  th e designe r  ha s operationalize d a  ne w se t  o f 
desig n parameters . 
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5^ -

I n th e EXTRACT SAMPLE 1 
STAGE,  yo u wil l  spectt y 
• a mowio ot sample I being 

cxtroclc d fro m li s  source ; 
* a movie caption 

•«Cllct l  t o ailne t  Sijkp U 1  tt f  ieurr«< » 
<OUffsttaD iftouc Sct«nct> 

'<Ou*>tiot t  «bou t  Proctiif r 

«Ov«itl« a •fton l  wfM t  t *  « •  Be«» > EiPtrl o 

rWHVfo r dola B 

<l>«cldtn g 

EQJf^^'l ! 

_ 'î i 

Cltek-MOWformorcdftoli :  ;  :  f  l U n  \A n -" V C ^ 
onhoi»tou«»lh«tool .  ,-... ,  \  S ^  y j v / / i  Ŝ ' 

Figur e 1 :  O B T A I N S A M P L E templat e before  instantiatio n 

> S  fil e tfli l  fiiR l  rool t  lilintloiu f  narMtnpnlnlln n Inrkril r  _F1I » l̂l•. .  5::i .  T M g '  • : 

I n th e EXTRACT SAMPLE 1 
STAGE,  yo u wri l  specify : 
" 3 movie o( sample 1 bona 

CTlrocie d from  11 5 source ,  j 
• 0 mo«ie caplion 

CliCi r  t o rrus h ll*i> r  »o*p l 

nov 4 « X  d « tM > 
k9ti m RtparL o 

-WHY" dc<a n 

^(&s;m^^^{si,^i ^ 

"  Cl»clfH<OWtormor e dcfol t 
onho»rlou««lhaioo i 

l i 

Figur e 2 :  O B T A I N S A M P L E subpha^ e i n Cr im e La b D o pha^ e 
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Relate d W o r k 

Case adaptation is defined (Kolcxlner, 1993) as allering a 
solutio n t o a n ol d cas e t o fit  a  ne w case .  Mos t  resciirc h t o 
dat e i n th e are a o f  cas e adaptatio n hji s  focuse d o n method s fo r 
detectin g failure s i n th e ol d solutio n an d repiiihn g it ,  iui d o n 
variou s domain-independen t  {e.g .  Hinrich s &  Kolodner , 
1991 )  o r  domain-specifi c  {e.g .  Kass ,  1990 )  repai r  strategies . 
Model-base d adaptatio n ha s receive d som e attentio n i n th e 
literatur e recently ,  e.g. .  J U L I A N A (Shinn ,  1988 )  fo r  case -
base d reasonin g usin g abstraction ,  C A S E Y (Koton ,  1988 ) 
fo r  case-base d diagnosis ,  an d KRITI K (Goel ,  1991 )  fo r  case -
base d design .  Fo r  example ,  KRITI K design s ne w device s 
usin g pas t  designs ,  guide d b y a  mode l  o f  th e relationshi p 
betwee n devic e structur e an d function .  Adaptatio n i s 
performe d a s desig n repair ,  isolatin g wha t  make s th e 
retrieve d desig n inappropriat e fo r  th e ne w device ,  an d 
repairin g i t  usin g bot h strategie s an d ric h domai n knowledg e 
of  th e devices .  Ou r  ̂ proac h differ s fro m suc h knowledge -
intensiv e approache s t o adaptatio n i n tha t  i t  i s  th e user ,  no t 
th e system ,  tha t  determine s ho w t o adap t  th e solution .  Thi s 
obviate s th e nee d fo r  full y  representin g domai n knowledg e 
whic h i s a n onerou s tas k i n a  domai n wit h desig n artifact s a s 
comple x a s larg e softwar e programs .  Second ,  i n ou r 
approach ,  th e ne w cas e i s no t  full y  define d a  priori ,  bu t  i s 
define d an d designe d incrementall y durin g th e interactio n t o 
fit  th e constraint s o f  th e model ,  s o tha t  ther e ar e n o failure s 
and repair s pe r  se . 

Littl e researc h o n interactiv e cas e adaptatio n ha s bee n 
done .  Som e preliminar y wor k ha s bee n describe d fo r 
dynjimi c modificatio n o f  a n airlin e schedule ,  whic h employ s 
a cas e bas e o f  typica l  schedul e failure s an d recoverie s (Bors e 
& Owens ,  1992) .  Thi s c^proac h propose s tha t  th e use r  adap t 
suggeste d recoverie s i f  the y ar e no t  appropriat e t o th e curren t 
failure .  Simila r  wor k i n th e domai n o f  radiatio n therap y 
allow s th e use r  t o manuall y repai r  therap y plans ,  an d the n 
uses thes e repair s durin g replannin g (Berger .  1993) .  Th e 
adaptatio n proces s itsel f  ca n b e interactive ,  wit h th e syste m 
suggestin g repair s an d th e user s choosin g amon g the m o r 
executin g thei r  own . 

Ongoing Work and Conclusions 

The approach we presented to Case-Based Design views case 
adaptatio n a s a n interactiv e dialo g betwee n th e designe r  an d a 
tool ,  wit h th e proces s o f  adaptin g a  bas e cas e mediate d b y a n 
abstrac t  model .  W e hav e argued ,  moreover ,  tha t  suc h a 
dialo g require s a n abstrac t  mode l  t o guid e th e adaptation .  Th e 
particula r  mode l  w e presente d support s interactiv e cas e 
adaptatio n o f  Investigatio n Goal-Base d Scenarios ,  a  specifi c 
clas s o f  interactiv e learnin g environments .  Th e exampl e 
interactio n showe d th e curren t  capabilitie s o f  th e prototyp e 
too l  w e hav e developed . 

T wo ope n issue s remai n i n th e desig n an d implementatio n 
of  th e G B S Builder .  First ,  th e too l  need s t o mor e full y 
suppor t  adaptatio n o f  th e D o phase .  Th e mode l  specifie s th e 
variou s step s an d substep s withi n thi s phase ,  bu t  doe s no t 
make explici t  an y rational e fo r  organizin g it s element s {e.g . 
why bloo d sample s ar e relevant ,  o r  wha t  test s ar e neede d t o 

establis h hemoglobi n genotypes) .  W e ar e workin g o n 
chiu-acterizin g a  rang e o f  generji l  problem-solvin g task s an d 
catalogin g th e functiona l  artifact s associate d wit h eac h one . 

The secon d issu e arise s fro m ou r  focu s o n cas e adaptation ; 
we hav e ye t  t o addres s cas e retrieval .  Currently ,  th e retrieva l 
i n G B S Builde r  i s don e manually .  W e se e th e nee d t o 
interactivel y suppor t  thi s process ,  b y identifyin g a  se t  o f 
feature s whic h ar e goo d predictor s o f  cas e applicability ,  an d 
by engagin g a  designe r  i n a  dialo g t o elici t  th e relevan t 
feature s o f  th e targe t  case .  Ou r  ultimat e goa l  i s  t o creat e a 
too l  whic h elicit s a  designer' s objective s an d the n help s th e 
designe r  t o retriev e a s wel l  a s adap t  a  similar ,  retrieve d case . 
Our  wor k o n G B S Builder' s interactive ,  model-drive n cas e 
adaptatio n i s a  first  ste p towar d tha t  goal . 
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