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Usin g a  Well-Structure d M o d e l  t o Teac h i n a n Ill-Structure d D o m a i n 

Vincent Alevcn and Kevin D. Ashley 

Universit y o f  Pittsburg h 

Intelligen t  System s Program ,  Schoo l  o f  L a w , 

and Learnin g Researc h an d Developmen t  Cente r 

Pittsburgh ,  Pennsylvani a 1526 0 

a l e v e n + ® p i t t . e d u ,  a s h l e y + « p i t t . e d u 

Abstrac t 

Our  goa l  i s  t o develo p a  tutorin g system ,  calle d CATO,  tha t 
teache s la w student s skill s  o f  makin g argument s wit h cases . 
CATO's domai n mode l  provide s a  plausibl e accoun t  o f  lega l 
argument s wit h cases ,  bu t  i s limite d i n tha t  i t  doe s no t  repre -
sent  certai n backgroun d knowledge .  I t  i s important ,  however , 
tha t  student s lea m t o appl y an d integrat e thi s backgroun d 
knowledg e whe n makin g argument s wit h cases .  Give n tha t 
modelin g thi s backgroun d knowledg e i s difficul t  i n a n ill -
stiucture d domai n lik e lega l  reasoning ,  i t  i s  wort h explorin g 
ho w effectivel y on e ca n teac h wit h a  mode l  tha t  represent s ar -
gument  structur e bu t  relativel y littl e backgroun d knowledge . 

The CAT O instructiona l  envirormient ,  comprisin g a  cas e da -
tabas e an d retrieva l  tools ,  enable s student s t o appl y th e CAT O 
model  t o a  specifi c  problem .  I n a  formativ e evaluatio n stud y 
wit h 1 7 beginnin g la w students ,  w e compare d instructio n wit h 
th e CAT O environment ,  unde r  th e guidanc e o f  a  huma n tutor , 
agains t  mor e traditiona l  classroo m instructio n no t  base d o n th e 
CATO model .  W e foun d tha t  human-le d instructio n wit h C A T O 
i s a s goo d as ,  bu t  no t  bette r  than ,  classroo m instruction .  How -
ever ,  answer s generate d b y th e C A T O progra m receive d highe r 
grade s tha n th e students '  answers ,  suggestin g tha t  th e mode l 
can potentiall y b e employe d t o teac h eve n mor e effectively . 
Example s draw n fito m protocol s sho w tha t  student s wer e abl e 
t o us e th e C A T O mode l  flexibl y an d integrat e backgroun d 
knowledg e appropriately ,  a t  leas t  whe n guide d b y a  huma n tu -
tor . 

Introduction 

In this paper, we report a formative evaluation study of 
C A T O,  a  computer-base d instructiona l  environmen t  fo r 
teachin g la w student s skill s  o f  makin g argument s wit h cases . 
C A TO i s base d o n a  computationa l  mode l  o f  case-base d lega l 
argumentatio n develope d i n previou s researc h (Ashley , 
1990 ;  1991) .  Lega l  expert s find  tha t  argument s base d o n th e 
C A TO mode l  ar e reasonable ,  eve n i f  the y ar e no t  alway s op -
timal ,  an d tha t  th e mode l  provide s a  plausibl e accoun t  o f  le -
gal  argument s wit h case s (Rissland ,  1990) .  O n th e othe r 
hand ,  th e mode l  doe s no t  represen t  al l  type s o f  case-base d 
arguments ;  no r  doe s i t  repjresen t  al l  backgroun d knowledg e 
tha t  huma n reasoner s brin g t o bear .  A n d whil e th e mode l 
provide s criteri a fo r  sayin g tha t  som e argument s ar e bette r 
tha n others ,  argument s tha t  d o no t  confor m t o th e mode l 
may b e reasonable ,  too ,  occasionall y eve n bette r  tha n argu -
ment s base d o n th e model .  W e believ e tha t  thes e characteris -

Thi s wor k i s supporte d b y a n N S F Presidentia l  Youn g Investi -
gato r  Awar d an d grant s from  th e Nationa l  Cente r  fo r  Automate d 
Informatio n Research ,  Wes t  Pubhshin g Compan y an d Digita l 
Equipmen t  Corporation . 

tic s ar e exactl y wha t  on e woul d expec t  i n a n ill-structure d 
domai n lik e lega l  reasoning . 

M a ny authors ,  however ,  see m t o impl y tha t  th e fac t  tha t 
certai n knowledg e i s no t  include d i n a  domai n mode l  make s 
i t  unfi t  fo r  teaching .  I n orde r  t o us e th e M Y C I N knowledg e 
bas e fo r  teaching ,  m u c h knowledg e ha d t o b e m a d e explici t 
(Clancey ,  1983) .  Also ,  i f  a  domai n mode l  i s t o b e use d a s a 
"standard "  t o evaluat e studen t  behavio r  (Wenger ,  1987) ,  th e 
model  mus t  b e capable ,  a t  m in imum ,  o f  generatin g al l  rea -
sonabl e solutions .  Th e domai n mode l  o f  a  model-tracin g tu -
tor ,  fo r  example ,  mus t  generat e al l  solutio n path s tha t  ar e 
wort h teachin g (Anderson ,  e t  al. ,  1990) . 

I n a  domai n lik e lega l  reasoning ,  however ,  on e canno t  rea -
sonabl y expec t  t o represen t  a U backgroun d knowledge .  Thi s 
domai n i s ill-structure d an d indeterminate .  Provabl y correc t 
answer s d o no t  exist .  Th e domai n involve s larg e amount s o f 
knowledge ,  lega l  knowledg e a s wel l  a s knowledg e abou t  th e 
regulate d domai n (e.g. ,  th e corporat e world) ,  neithe r  o f 
whic h ca n b e easil y circumscribed .  I n ligh t  o f  thes e difficul -
ties ,  on e ha s t o ask :  W h a t  contributio n ca n a n IT S m a k e i n a 
domai n lik e th e current ? W h a t  knowledg e need s t o b e repre -
sente d an d wha t  ca n b e lef t  unrepresented ,  an d wit h wha t  ef -
fec t  o n instructiona l  efficacy ? A n d i f  certai n knowledg e i s 
not  represente d i n a  for m tha t  th e progra m ca n understand ,  i s 
i t  usefii l  t o mak e i t  availabl e throug h othe r  means ? 

I n thi s research ,  w e explor e th e hypothesi s tha t  on e ca n 
provid e usefu l  computer-base d practic e wit h a  mode l  o f 
case-base d argumentatio n tha t  include s mosd y argumenta -
tio n knowledge ,  bu t  contain s relativel y littl e knowledg e 
abou t  th e lega l  domain .  A  priori ,  thi s hypothesi s seem s rea -
sonable .  Th e C A T O mode l  enable s a  progra m t o comput e th e 
relevanc e o f  case s an d t o generat e reasonabl e arguments . 
Also ,  th e mode l  seem s t o provid e a  usefu l  conceptua l  fi-ame-
wor k fo r  comparin g an d contrastin g case s an d makin g argu -
ment s wit h cases .  Nonetheless ,  ther e i s a  dange r  tha t  sm -
dent s wil l  rel y o n th e mode l  to o m u c h an d appl y i t  withou t 
drawin g o n thei r  backgroun d knowledge .  Th e mode l  i s  a 
usefu l  stereotype ,  bu t  lik e al l  stereotypes ,  i t  ca n b e overused , 
take n to o seriously ,  applie d to o mechanically . 

We investigate d whethe r  a  huma n tuto r  coul d emplo y th e 
C A TO mode l  an d instructiona l  environmen t  t o teac h argu -
mentatio n skill s t o beginnin g la w students .  I n a  controlle d 
experiment ,  w e compare d human-guide d instructio n wit h 
C A TO agains t  classroo m instructio n tha t  teache s th e sam e 
materia l  withou t  th e us e o f  th e C A T O mode l  o r  tools .  I n thi s 
paper ,  w e describ e th e C A T O mode l  o f  case-base d argumen -
tation ,  presen t  th e result s o f  oiu "  exj)eriment ,  an d discus s ex -
ample s i n whic h student s use d th e mode l  intelligently ,  inte -
gratin g thei r  backgroun d knowledg e i n thei r  arguments . 
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Legen d 

(p )  Cas e wo n b y plaintiff ;  facto r  favor s plaintiff . 

(d )  Cas e wo n b y defendant ;  facto r  favor s defendant . 

Figur e 1 :  Compar in g an d contrastin g case s i n term s o f  factors . 

C a s e - B a s e d R e a s o n i n g i n th e L e g a l  D o m a i n 

While one may think of the law as a system of rules, attor-
ney s ver y frequently  reaso n wit h cases :  i n orde r  t o evaluat e 
h o w a  proble m shoul d b e decided ,  the y compar e an d con -
tras t  i t  t o pas t  cases .  A  lega l  proble m i s a  "fac t  situation, " 
describe d i n narrativ e text ,  abou t  whic h a  lega l  disput e ha s 
arisen .  Th e issu e t o b e decide d i s whethe r  th e plaintif f  i s  en -
title d t o som e for m o f  lega l  relie f  agains t  th e defendant .  At -
torney s emplo y case s fo r  tw o reasons :  Wher e th e legislamr e 
has no t  provide d a  detaile d statute ,  a n attorne y mus t  loo k t o 
cour t  decision s t o determin e wha t  th e la w i s an d h o w i t  ha s 
bee n applied .  I n stamtor y domains ,  attorney s us e case s t o in -
terpre t  open-texture d term s fo r  whic h th e statut e provide s n o 
definition .  Skill s  o f  reasonin g wit h case s ar e importan t  i n 
othe r  domain s a s well ,  includin g practica l  ethics ,  business , 
and politica l  science . 

Th e C A T O mode l  cover s argument s analogizin g a  proble m 
t o pas t  case s an d argument s i n whic h pas t  case s ar e use d t o 
emphasiz e strengths ,  downpla y weaknesses ,  an d cove r  th e 
opponent' s base s (i.e. ,  th e weaknesse s tha t  th e proble m pre -
sents) .  I t  als o cover s response s t o suc h argument s b y distin -
guishin g o r  citin g counterexamples .  T h e C A T O mode l  pro -
vide s a n abstrac t  argumen t  pla n t o guid e th e organizatio n o f 
an overal l  argimien t  supporte d b y multipl e cases ,  an d a  se t 
of  relevanc e criteri a fo r  selectin g th e case s (fro m an y give n 

set  o f  candidates )  tha t  wil l  mak e th e mos t  effectiv e argumen t 
(Aleve n an d Ashley ,  1993 ;  Ashle y an d Aleven ,  1992) . 

I n th e C A T O model ,  case s ar e represente d a s set s o f  fac -
tors ,  abstraction s o f  fact s tha t  ten d t o influenc e th e outcom e 
of  a  lega l  clai m (Ashley ,  1990) .  Figur e 1  illustrate s ho w a n 
argue r  ca n mak e argument s abou t  th e Motorol a proble m b y 
comparin g an d contrastin g i t  t o pas t  case s i n term s o f  fac -
tors .  Motorol a involve d a  clai m fo r  trad e secret s misappro -
priation ;  th e plaintif f  complain s tha t  th e defendan t  (ofte n a 
corporat e competitor )  ha s use d plaintiff s trad e secre t  (often , 

valuabl e produc t  developmen t  information )  t o gai n a n unfai r 
competitiv e advantage .  Le t  u s assum e tha t  a n argue r  ha s 
rea d th e narrativ e descriptio n o f  th e Motorol a fact s an d de -
cide d tha t  th e followin g factor s apply :  O n th e on e hand ,  i t 
help s th e plaintif f  tha t  i t  secure d a  nondisclosur e agreemen t 
from  th e defendan t  (F4) ,  tha t  i t  too k measure s t o kee p it s in -
formatio n secre t  (F6) ,  an d tha t  defendan t  trie d t o lur e awa y 
plaintif f  employee s b y offerin g a  brib e (F2) .  O n th e othe r 
hand ,  i n defendant' s favor ,  th e nondisclosur e agreemen t  wa s 

not  specifi c  a s t o wha t  plaintif f  regarde d a s it s secre t  (F5) , 
th e plaintif f  disclose d it s allege d secre t  t o outsider s (FIO) , 
th e informatio n wa s k n o w n t o competitor s (F20) ,  an d th e de -
fendan t  develope d it s informatio n throug h it s o w n effort s 
(F17) . 

Th e V e n n diagra m indicate s h o w Motorola' s factor s com -
par e t o thos e o f  tw o othe r  cases :  Aries ,  a  cas e w o n b y th e 
plaintiff ,  an d Eaton ,  a  cas e w o n b y th e defendant .  Th e plain -
tif f  i n Motorol a ca n cit e Arie s t o suppor t  a n argumen t  tha t  i t 
shoul d win .  Arie s share s tw o factor s wit h Motorola :  F 4 
Agreed-Not-To-Disclos e an d F 6 Security-Measures ,  bot h o f 
whic h favo r  th e plaintiff .  Plaintif f  ca n analogiz e Motorol a t o 
Aries ,  citin g th e share d factor s a s relevan t  similaritie s an d 
arguing ,  i n effect ,  tha t  thes e factor s warran t  a  favorabl e deci -
sio n i n Motorol a (a s the y di d i n Aries) . 

Th e defendant ,  however ,  ca n respon d b y distinguishin g 
Aries ,  pointin g ou t  th e relevan t  differences ,  tha t  is ,  th e fac -
tor s tha t  Arie s an d Motorol a d o no t  shar e an d tha t  pus h t o a n 
opposit e resul t  i n eac h case .  Fo r  example ,  i n Aries ,  th e de -
fendan t  develope d a  produc t  tha t  wa s identica l  t o plaintiff s 
(F18) .  Thi s wa s no t  s o i n Motorola .  Also ,  Motorol a ha s fou r 
pro-defendan t  factor s tha t  d o no t  appl y i n Aries ,  a s i s clea r 
from  tiie  V e n n Diagra m (F5 ,  FIO ,  F17 ,  F20) .  Th e presenc e 
of  thes e opposin g factors ,  defendan t  argues ,  warran t  oppo -
sit e outcome s i n th e tw o cases .  Th e defendan t  ca n mak e a n 
eve n mor e devastatin g respons e t o plaintiff s  argumen t  cit -
in g Aries :  I t  ca n cit e th e Eato n case ,  whic h wa s w o n b y th e 
defendant ,  a s a  counterexample .  Notic e tha t  Eato n share s a 
mor e inclusiv e se t  o f  factor s wit h th e Motorol a proble m tha n 
doe s Aries :  I t  ha s al l  factor s tha t  Arie s share s wit h Motorola , 
but  share s additiona l  factor s wit h Motorol a a s wel l  (namely , 
F5 ,  F17 ,  an d F20) .  W h e n thes e additiona l  share d factor s ar e 
take n int o account ,  defendan t  argues ,  a  decisio n i n favo r  o f 
th e defendan t  i s warranted ,  a s i t  wa s i n Eaton . 

Th e instructiona l  goa l  i n C A T O i s fo r  student s t o lear n t o 
m a ke th e type s o f  argument s covere d b y th e C A T O mode l 
an d t o m a k e bette r  us e o f  commerciall y availabl e cas e la w 
database s t o find  case s t o cit e i n suc h arguments .  Currentiy , 
th e C A T O environmen t  provide s tool s an d resource s tha t 
hel p student s appl y tiie  C A T O mode l  t o m a k e argument s 
abou t  a  problem ;  i t  doe s no t  d o an y activ e mtoring .  I t  pro -
vide s a  databas e containing ,  fo r  eac h o f  4 5 trad e secret s 
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cases ,  a  lis t  o f  factor s an d a  textua l  summar y o f  th e cas e ( a 
"squib") .  C A T O als o provide s tool s fo r  retrieving ,  displayin g 
and comparin g case s i n term s o f  factors .  Th e C A T O quer y 
languag e enable s student s t o retriev e case s from  CATO' s da -
tabas e wit h an y boolea n combinatio n o f  factors .  C A T O ca n 
lis t  th e factor s fo r  a  cas e retrieve d from  th e database ,  an d 
can displa y a  compariso n o f  th e factor s o f  tw o cases ,  mark -
in g th e share d factor s an d th e distinctions .  C A T O i s base d o n 
a knowledg e bas e implemente d i n L o o m (Ashle y an d 
Aleven ,  1994) .  A s i s describe d i n th e nex t  section ,  student s 
(guide d b y a  huma n tutor )  hav e use d thes e tool s t o develo p 
case-base d argument s abou t  lega l  problems . 

Whil e th e C A T O mode l  support s usefu l  argument-making , 
i t  i s  a  simplification .  Attorney s d o no t  us e a  fixe d vocabu -
lar y o f  factor s t o represen t  an d compar e cases ;  the y ar e free 
t o inven t  thei r  o w n term s t o characteriz e th e legall y relevan t 
facts .  The y dra w o n variou s type s o f  lega l  knowledg e t o rea -
son abou t  wh y certai n fact s matte r  an d emplo y knowledg e 
abou t  th e corporat e worl d t o interpre t  th e narrativ e descrip -
tion s o f  cases .  Th e C A T O mode l  doe s no t  includ e back -
groun d knowledg e relate d t o wha t  factor s mea n an d wh y 
the y matter ,  a t  leas t  no t  i n a  for m tha t  C A T O ca n handle . 

I t  i s  importan t  tha t  student s lear n t o appl y an d integrat e 
thi s backgroun d knowledg e whe n the y mak e argument s wit h 
cases .  W e mak e som e o f  i t  availabl e throug h a  preparator y 
lecture ,  b y providin g textua l  summarie s o f  cases ,  throug h 
th e name s o f  factors ,  an d vi a a  huma n tutor .  (I t  i s  ou r  goal , 
however ,  tha t  student s wil l  us e C A T O withou t  a  huma n tu -
tor. )  I t  i s  ou r  impressio n tha t  i t  i s  no t  ver y difficul t  fo r  stu -
dent s t o understan d wha t  a n individua l  facto r  mean s o r  wh y 
i t  matters .  Th e proble m i s invokin g thi s knowledg e a t  th e 
right  tim e whil e makin g argument s wit h cases .  Th e question , 
then ,  i s whethe r  th e C A T O conceptua l  framework  prompt s 
student s t o integrat e thei r  backgroun d knowledg e appropri -
ately . 

An Experiment with the CATO system 

We conducted a formative evaluation study to investigate 
whethe r  beginnin g la w student s lear n usefu l  argumentatio n 
skill s  a s a  resul t  o f  practic e wit h th e C A T O system ,  unde r  th e 
guidanc e o f  a  huma n mto r  (Kevi n Ashley) .  W e compare d 
human-le d C A T O instructio n agains t  classroo m instructio n 
tha t  teache s th e sam e material ,  bu t  withou t  usin g th e C A T O 
model  o r  system .  Th e desig n o f  thi s experimen t  i s somewha t 
unusual ,  compare d t o othe r  evaluatio n studie s o f  ITS s (Shut e 
and Regian ,  1993) ,  i n tha t  a  huma n tuto r  i s involve d i n th e 
C A TO instruction .  Obviously ,  thi s mean s tha t  an y observe d 
improvemen t  i n smdents '  learnin g canno t  b e attribute d t o 
C A TO alone .  However ,  give n tha t  onl y th e C A T O mode l  bu t 
not  th e C A T O tool s ha d befor e bee n use d fo r  tutoring' ,  w e 
wante d t o se e i f  a  huma n tutor ,  "constrained "  t o usin g thes e 
tools ,  coul d succeed .  Also ,  w e wante d t o generat e protocol s 
of  teachin g wit h thes e tools . 

The subject s i n th e experimen t  wer e first-semeste r  la w 
student s o f  th e Universit y o f  Pittsburg h Schoo l  o f  Law ,  di -

'  I n a  previou s study ,  a  huma n tuto r  use d a  lesso n pla n an d 
computer-generate d example s base d o n th e mode l  (Ashle y an d 
Aleven ,  1992) .  Th e student s di d no t  us e th e CAT O tools . 

vide d int o a n experimenta l  grou p comprisin g 7  students ,  an d 
a contro l  grou p o f  1 0 students .  A t  th e star t  o f  th e experi -
ment ,  al l  student s receive d preparator y instructio n ahou t 
trad e secret s la w an d abou t  di e us e o f  th e Westla w lega l  in -
formatio n retrieva l  system .  Al l  student s the n too k a  written , 
take-hom e pre-tes t  exa m involvin g argument-makin g an d 
case-findin g questions ,  designe d t o tes t  students '  skill s  i n 
makin g argument s wit h case s an d framing  querie s t o find 
relevan t  case s usin g W e s d a w ,  a  commerciall y availabl e cas e 
la w database . 

Each studen t  i n th e experimenta l  grou p participate d i n tw o 
two-hou r  session s o f  instructio n wit h C A T O.  Durin g thes e 
sessions ,  student s worke d i n pairs ,  guide d b y a  huma n tutor . 
At  th e star t  o f  thei r  first  session ,  th e tuto r  introduce d stu -
dent s t o CATO' s cas e representatio n schem e an d quer y lan -
guage ,  showin g sampl e factors ,  cases ,  an d queries .  Th e res t 
of  th e time ,  th e smdent s use d th e C A T O tool s t o analyz e tw o 
trad e secret s problem s an d outlin e a n argumen t  wit h case s 
selecte d from  CATO' s database .  Afte r  readin g th e narrativ e 
descriptio n o f  th e proble m facts ,  student s selecte d C A T O 
factor s t o represen t  th e factua l  strength s an d weaknesse s 
presen t  i n th e problem .  The y the n use d th e C A T O quer y lan -
guag e t o implemen t  genera l  researc h strategie s aime d a t 
finding  case s t o cit e i n a n argumen t  (i.e. ,  case s tha t  shar e in -
terestin g set s o f  factor s wit h th e problem) .  Al l  student s wer e 
able ,  witi i  a  smal l  amoun t  o f  tria l  an d error ,  t o retriev e rele -
van t  case s from  th e C A T O database .  (A s note d below ,  th e 
human tuto r  prompte d th e smdent s i n variou s way s t o us e 
th e C A T O tools .  Vincen t  Aleve n handle d al l  studen t  interac -
tio n wit h th e C A T O program ,  fo r  example ,  typin g th e querie s 
tha t  th e student s dictated. )  Th e student s als o use d th e C A T O 
tool s t o mak e initia l  judgment s o f  wha t  th e retrieve d case s 
mean an d whethe r  the y ar e relevan t  t o th e problem .  The y in -
specte d th e applicabl e factor s o f  th e retrieve d case s t o ge t  a 
first  impressio n o f  th e legall y relevan t  fact s o f  eac h case . 
The y judge d th e relevanc e o f  th e retrieve d case s b y compar -
in g an d contrastin g the m t o th e problem ,  i n term s o f  factors . 
W h en a  cas e seeme d relevant ,  base d o n it s factors ,  th e stu -
dent s rea d th e squi b (i.e. ,  narrativ e summar y o f  th e case) ,  i n 
orde r  t o verif y thei r  initia l  relevanc e judgmen t  an d decid e 
whethe r  t o cit e th e cas e i n a n argument .  Al l  smdent s wer e 
abl e t o outlin e a  convincin g argument . 

The huma n tutor' s mai n rol e wa s t o guid e th e student s 
durin g thi s process ,  tha t  is ,  t o ge t  th e student s t o us e th e 
C A TO tool s an d t o hel p the m interpre t  wha t  the y ha d foun d 
wit h th e tools .  H e exerte d a  fai r  amoun t  o f  control .  H e ofte n 
suggeste d thing s tha t  th e smdent s coul d d o next .  H e con -
firmed  tha t  student s ha d mad e goo d argument s o r  mad e ac -
curat e evaluation s o f  a  case' s relevance .  H e summarize d ar -
gument s tha t  student s mad e i n way s tha t  mad e i t  clea r  h o w 
the y relat e t o th e C A T O model .  H e als o helpe d student s kee p 
trac k o f  th e overal l  stat e o f  thei r  argument s unde r  develop -
ment  an d sometime s helpe d the m se e ho w differen t  case s fit 
int o a n overal l  argument . 

However ,  h e di d no t  forc e student s t o follo w an y specifi c 
researc h strategy .  H e di d no t  sugges t  an y specifi c  querie s t o 
try ,  no r  di d h e insis t  tha t  smdent s agre e wit h hi s o w n evalu -
ation s o f  th e relevanc e o f  cases ,  o r  mak e an y argument s h e 
may hav e ha d i n mind .  Also ,  h e di d no t  demonstrat e th e 
overal l  process ,  no r  di d h e engag e i n argumen t  exchange s 
wit h th e students .  H e als o di d no t  engag e i n lon g discourse s 
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Experimenta l  Grou p Averag e 

Control Group Average 

C A TO scor e 

Pre-tes t Post-tes t 

argument -
makin g 

52 

56 

68* 

argument-makin g 
and case-findin g 

45 

50 

argument -
makin g 

41 

46 

78* 

argument-makin g 
and case-findin g 

42 

45 

Tabl e 1 .  Percentag e o f  m a x i m u m scor e o n pre-tes t  an d post-test ,  denote s highes t  score . 

abou t  lega l  argumentatio n o r  trad e secret s law .  I n short ,  th e 
C A TO instructio n focuse d student s o n th e importanc e o f 
comparin g an d contrastin g case s an d gav e the m practic e i n a 
proces s o f  makin g argument s wit h cases . 

Th e contro l  grou p student s wer e taugh t  th e sam e materia l 
i n a  classroo m setting ,  whic h di d no t  involv e th e C A T O 
model  o r  tools .  Instead ,  student s use d th e Westla w databas e 
t o retriev e relevan t  case s .  Th e contro l  grou p instructio n 
thu s comprise d a  mor e traditiona l  wa y o f  teachin g th e sam e 
material ,  usin g regula r  tools ,  bu t  wa s no t  par t  o f  th e regula r 
lega l  curriculum .  W e organize d tw o two-hou r  session s wit h 
th e contro l  grou p students ,  le d b y lega l  method s instructor s 
of  th e Universit y o f  Pittsburg h Schoo l  o f  Law .  Eac h sessio n 
starte d wit h a  lectur e abou t  lega l  researc h an d argumenta -
tion ,  focusin g o n th e us e o f  case s i n arguments .  Th e student s 
the n analyze d th e sam e tw o trad e secret s problem s a s th e ex -
perimenta l  group .  Eac h studen t  use d th e Westla w lega l  in -
formatio n retrieva l  syste m t o fin d case s tha t  ar e relevan t  t o 
th e problem .  I n a  grou p discussio n le d b y th e instructor ,  th e 
student s considere d h o w th e case s the y retrieve d coul d b e 
use d i n a n argument .  Durin g th e secon d session ,  student s en -
gage d i n a n ora l  argumen t  exchange ,  citin g th e case s the y 
had retrieved . 

Al l  student s the n too k a  written ,  take-hom e post-tes t  exa m 
containin g th e sam e type s o f  question s a s th e pre-test .  Th e 
pre-tes t  an d post-tes t  answer s wer e grade d b y lega l  method s 
instructor s (no t  thos e w h o conducte d th e contro l  grou p ses -
sions) ,  w h o wer e no t  familia r  wit h th e C A T O model .  Th e 
gradin g criteri a wer e compatibl e wit h th e C A T O model ,  bu t 
wer e no t  phrase d specificall y i n term s o f  th e C A T O model . 
For  th e argument-makin g questions ,  w e include d i n th e ma -
terial s t o b e grade d a  se t  o f  answer s generate d b y C A T O, 
withou t  informin g th e graders . 

Th e results ,  show n i n Tabl e 1 ,  ca n b e summarize d a s fol -
lows :  (1 )  Overall ,  th e contro l  grou p performe d slightl y bette r 
on th e pre-tes t  an d post-tes t  tha n th e experimenta l  group ,  bu t 
th e differenc e wa s no t  statisticall y significant .  (2 )  Th e an -
swer s generate d b y C A T O wer e grade d highe r  tha n an y sm -
dent' s answers .  (Th e fac t  tha t  th e post-tes t  score s ar e lowe r 

2 Th e Westla w databas e contain s th e opinio n o f  virtuall y ever y 
cas e eve r  published .  Th e opinion s ar e th e officia l  document s 
produce d b y th e courts ;  the y ar e man y time s longe r  tha n th e 
squib s use d i n th e CAT O instruction .  Westlaw' s full-tex t  retrieva l 
syste m enable s user s t o retriev e document s base d o n th e word s 
tha t  appea r  i n them . 

tha n th e pre-tes t  score s doe s no t  conve y an y usefu l  informa -
tion ,  becaus e th e test s wer e grade d b y differen t  grader s an d 
wer e no t  equall y difficult. )  W e interpre t  th e first  finding  a s 
sayin g tha t  instructio n wit h C A T O (unde r  th e guidanc e o f  a 
human tutor )  wa s a s goo d as ,  bu t  no t  bette r  than ,  classroo m 
instruction .  Th e secon d finding  suggest s tha t  th e student s di d 
not  lear n everythin g ther e i s t o lear n abou t  th e C A T O mode l 
and therefore ,  tha t  th e C A T O mode l  ca n potentiall y  b e em -
ploye d mor e effectivel y t o teac h student s tha n i t  wa s i n th e 
experiment .  O n th e othe r  hand ,  i t  ma y simpl y b e tha t 
CATO's answer s wer e easie r  t o understan d becaus e the y 
wer e bette r  organize d o r  even  printed . 

Examples of Students' Using the CATO Model 

a n d Too l s 

In this section, we show examples that illustrate that stu-
dent s (a t  leas t  whe n guide d b y a  huma n tutor )  wer e abl e t o 
use th e C A T O mode l  an d tool s a s a  usefu l  conceptua l  frame -
work .  A t  th e sam e time ,  th e example s illustrat e tha t  student s 
wer e abl e t o integrat e knowledg e abou t  factor s tha t  i s no t 
represente d explicitl y  i n th e C A T O model . 

The student s i n th e firs t  exampl e us e thei r  knowledg e 
abou t  th e meanin g o f  factor s t o improv e o n CATO' s argu -
ment  base d o n factors .  The y considere d ho w the y coul d us e 
Eaton ,  a  cas e w o n b y th e defendant ,  i n a n argumen t  o n be -
hal f  o f  th e defendan t  i n Motorola .  O n th e on e hand ,  Eato n i s 
ver y simila r  t o Motorol a (thei r  factor s overla p considerably , 
as th e Ven n diagra m i n Figur e 1  indicates )  an d therefor e a 
goo d cas e t o cit e fo r  th e defendant .  O n th e othe r  hand ,  plain -
tif f  ca n respon d b y distinguishin g Eaton ,  drawin g attentio n 
t o th e distinguishin g factor s F1 6 Info-Reverse-Engineerabl e 
i n Eato n an d F 2 Bribe-Employe e i n Motorola .  I n othe r 
words ,  C A T O woul d hav e mad e th e followin g argument : 
Eato n i s distinguishable ,  becaus e i n Eaton ,  plaintiff s  infor -
matio n coul d b e discovere d throug h revers e engineering , 
tha t  is ,  analyzin g plaintiff s produc t  (F16) ,  whil e thi s wa s 
not  s o i n Motorola .  Also ,  i n Motorola ,  th e defendan t  offere d 
plaintiff s  employee s a  salar y increas e i f  the y woul d switc h 
employmen t  (F2) .  Thi s wa s no t  s o i n Eaton^ . 

However ,  th e smdent s mad e convincin g argument s tha t 
thes e seemin g distinction s wer e o f  n o account ,  reasonin g 

^  Cunently ,  C A T O doe s no t  displa y Ven n diagrams ,  bu t  display s 
a compariso n o f  th e factor s o f  tw o case s i n lis t  format . 
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abou t  th e meanin g o f  th e factors ,  usin g thei r  knowledg e 
abou t  th e corporat e world ,  an d takin g int o accoun t  th e spe -
cifi c  fact s behin d th e factor s (whic h the y rea d i n th e squib) . 
They claime d tha t  th e presenc e o f  facto r  F1 6 Info-Reverse -
Engineerabl e i n Eato n di d no t  mak e muc h differenc e i n ligh t 
of  th e othe r  factor s an d therefor e shoul d no t  b e regarde d a s a 
distinction .  The y reasone d tha t  wher e informatio n i s know n 
i n a n industr y (F20) ,  a s i n Eato n an d Motorola ,  i t  i s immate -
ria l  whethe r  tha t  informatio n i s als o reverse-engineerabl e 
(F16) ,  becaus e thi s hardl y make s i t  an y mor e widel y avail -
abl e tha n i t  i s aheady . 

They als o argue d tha t  th e fact s relate d t o th e F 2 Bribe -
Employe e facto r  i n Motorol a wer e no t  so  extrem e tha t  the y 
shoul d b e regarde d a s a  strengt h o n th e par t  o f  th e plaintif f 
or  a  wa y o f  distinguishin g Motorol a from  Eaton .  Th e Moto -
rol a squi b sai d tha t  plaintiff s  employee s "receive d substan -
tia l  salarie s an d bonuses "  whe n the y switche d employment . 
The student s reasone d dia t  thi s shoul d no t  b e interprete d a s 
an attemp t  t o brib e the m t o brin g trad e secrets :  " I  thin k i t 
woul d b e fairl y eas y fo r  th e defendan t  t o sa y .. .  tha t  i n a 
market-oriente d situatio n bonuse s an d salarie s wer e bein g 
made t o encourag e .. .  [plaintifT s forme r  employees ]  t o com e 
ove r  t o th e company .  No t  necessaril y  fo r  an y deviou s mean s 
but  jus t  becaus e the y wer e skille d worker s ... " 

I n sum ,  th e smdent s wer e abl e t o improv e o n th e C A T O 
conceptua l  framework,  applyin g knowledg e no t  represente d 
i n th e C A T O model .  C A T O framed  th e argument ;  th e stu -
dent s wen t  beyon d th e mode l  i n evaluating ,  augmenting ,  an d 
critiquin g th e argument .  Tha t  i s goo d behavio r  t o encourage . 
Also ,  jus t  makin g a n argumen t  naturall y encourage s a  re -
sponse . 

I n th e secon d example ,  a  studen t  us e factor s t o formulat e a 
genera l  theor y abou t  trad e secret s la w an d t o tes t  i t  agains t 
cases .  Formulatin g an d testin g theorie s i s a n importan t  as -
pec t  o f  lega l  scholarship ,  closel y relate d t o argumentation , 
so thi s wa s a  valuabl e exercise .  Reflectin g o n th e meanin g o f 
th e factor s i n th e Motorol a proble m (se e Figur e I) ,  h e no -
tice d tha t  certai n factor s wer e a t  odds ,  an d wen t  o n t o predic t 
ho w court s woul d resolv e thi s conflict : 

Student Actually, aren't the Motorola factors contradic-
tor y i n sayin g tha t  ther e wer e securit y measure s [F6 ]  bu t 
yet  th e secret s wer e disclose d [FIO ]  an d th e informatio n 
was know n t o competitor s [F20 ]  ? 

Tuto r  D o yo u thin k tha t  eve r  happens ,  tha t  yo u hav e 
fac t  situation s wit h contradiction s o f  tha t  nature ? 

Studen t  Yeah .  I  guess ,  I  woul d thin k tha t  thoug h whe n 
thos e tw o contradict ,  th e secret s bein g disclose d [FIO ] 
woul d cance l  ou t  th e .. .  the y woul d mak e i t  irrelevan t 
tha t  ther e wer e securit y measure s [F6] ,  becaus e th e onl y 
poin t  fo r  securit y measure s i s t o kee p th e informatio n 
secre t  an d onc e th e informatio n i s no t  secret ,  what' s th e 
poin t  o f  securit y measures ? 

Tuto r  H o w woul d yo u tes t  that ? 

Studen t  A s fa r  as ,  i f  that' s  true ,  yo u woul d d o a  searc h 
fo r  [  case s wit h ]  F 6 an d FI O o r  F20 .  .. .  accordin g t o m y 
theory ,  al l  thos e case s shoul d g o fo r  di e defendant . 

When the student executed the query, he found—much to 
hi s surprise—tha t  no t  al l  retrieve d case s wer e consisten t 

wit h hi s prediction .  B y lookin g a t  th e factor s o f  on e o f  th e 
retrieve d cases ,  h e wa s abl e t o refin e th e theory ,  a s i s de -
scribe d i n (Aleve n an d Ashley ,  1994) .  Thi s exampl e illus -
trate s tha t  smdent s ca n d o interestin g thing s wit h factor s b y 
applyin g knowledg e tha t  i s no t  represente d i n C A T O.  C A T O 
coul d no t  hav e produce d th e sam e behavior .  Nonetheless ,  i t 
evoke d th e behavior :  Th e cas e representatio n i n term s o f 
factor s prompte d th e smden t  t o mak e a  prediction .  Th e ra -
tional e fo r  hi s theor y wa s base d o n th e meanin g o f  th e fac -
tors ,  whic h i s no t  represente d i n th e C A T O model .  Bu t  C A T O 
enable d hi m t o tes t  hi s theor y agains t  a  particula r  databas e 
of  cases ;  thi s woul d hav e hav e bee n difficul t  t o achiev e wit h 
a full-tex t  retrieva l  syste m (Aleve n an d Ashley ,  1994) . 

We hop e tha t  th e example s provid e a  sens e o f  wha t  th e 
backgroun d knowledg e i s an d wh y i t  i s  important .  A t  on e 
level ,  i t  i s  difficul t  t o se e h o w a n exercis e lik e th e curren t 
woul d mak e sens e a t  al l  t o student s i f  the y di d no t  hav e a t 
leas t  a  superficia l  undersundin g o f  wha t  th e factor s mea n 
and w h y the y matter .  Fo r  example ,  a n argumen t  b y analog y 
i s compelUn g onl y i f  th e similaritie s betwee n th e analog s ar e 
relevan t  t o th e conclusion .  Otherwise ,  th e respons e wil l  sim -
pl y be :  "S o wha t  i f  th e plaintiff s i n bot h case s ha d blu e 
eyes ? Wha t  doe s tha t  hav e t o d o wit h anything? "  I n othe r 
words ,  t o understan d analogie s i n term s o f  factors ,  on e mus t 
understan d w h y th e factor s matter .  Th e sam e ca n b e sai d 
abou t  othe r  type s o f  arguments ,  fo r  example ,  distinguishing . 
Thi s i s w h y w e wer e concerne d tha t  C A T O doe s no t  repre -
sen t  th e backgroun d knowledg e abou t  wha t  th e factor s 
mean,  an d wh y w e wer e please d t o find  tha t  student s foun d 
i t  quit e natura l  t o analogiz e an d distinguis h case s i n term s o f 
factor s an d wer e abl e t o us e backgroun d knowledg e abou t 
factor s t o mak e argument s tha t  ar e no t  capture d i n th e C A T O 
model .  I n eac h protocol ,  w e foun d betwee n 4  an d 1 0 in -
stance s o f  smdents '  applyin g knowledg e tha t  i s no t  repre -
sente d i n C A T O.  Althoug h no t  al l  example s ar e a s clea r  an d 
strikin g a s th e one s presente d here ,  the y indicat e tha t  stu -
dent s ar e abl e t o integrat e thei r  backgroun d knowledg e 
with m th e C A T O conceptua l  framework,  a t  leas t  whe n 
guide d b y a  huma n tutor . 

Discussion and Conclusions 

In our research project, we explore the hypothesis that an 
IT S ca n teac h skill s  o f  makin g argument s wit h cases ,  usin g a 
domai n mode l  tha t  contain s concept s o f  reasonin g wit h 
cases ,  bu t  relativel y littl e o f  th e backgroun d knowledg e o n 
whic h huma n reasoner s draw .  Th e backgroun d knowledg e 
tha t  w e d o represen t  i s important ,  namely ,  th e factor s tha t  in -
fluence  th e outcom e o f  th e lega l  cases .  However ,  w e d o no t 
represen t  knowledg e relate d t o wha t  th e factor s mea n o r  w h y 
the y matter ,  a t  leas t  no t  i n a  for m wit h whic h th e progra m 
ca n reason .  Give n tha t  i t  i s  difficul t  t o represen t  th e back -
groun d knowledge ,  i t  i s wort h investigatin g h o w fa r  on e ca n 
carr y mtorin g i n th e absenc e o f  m u c h explicitl y  represente d 
backgroun d knowledge . 

C A TO i s simila r  t o Belvedere ,  a n instructiona l  environ -
ment  fo r  teachin g scientifi c  argumentatio n (Cavalli-Sforz a 
and Suthers ,  1994) .  Bot h ar e example s o f  program s tha t 
make explici t  a  structur e fo r  argumentatio n an d emplo y i t  t o 
teac h certai n skill s  o f  analysi s £ui d argumentation .  T h e pro -
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gram s ca n reaso n wit h th e argumentatio n structur e t o vary -
in g degrees .  C A T O ca n evaluat e th e relevanc e o f  case s an d 
make arguments ;  Belveder e ca n interpre t  argumen t  structur e 
t o sugges t  wher e a n argumen t  shoul d b e extended .  The y d o 
not ,  however ,  hav e ver y complet e representation s o f  th e 
backgroun d knowledg e upo n whic h huma n practitioner s 
dra w i n analyzin g problem s o r  makin g arguments .  No r  ca n 
thes e program s interpre t  mos t  free  for m argument s gener -
ate d b y humans .  Th e questio n fo r  the m is ,  h o w successfull y 
ca n the y emplo y th e argumentatio n structur e t o teac h th e 
analytica l  an d argumentatio n skill s  despit e th e lac k o f  back -
groun d knowledg e o r  understandin g o f  students '  arguments . 

C A TO employ s case s i n constructin g arguments .  Thoug h 
als o case-based ,  case-base d teachin g program s develope d a t 
Northwester n Universit y (Kass ,  e t  al. ,  1993 ;  Edelson ,  1992) , 
do no t  purpor t  t o teac h analytica l  an d argumentatio n skills . 
The y d o no t  emplo y a  structur e o f  argumentation .  Instead , 
thei r  ai m i s t o teac h a  se t  o f  cases ,  presentin g the m i n a  con -
tex t  wher e the y ar e mos t  likel y t o b e o f  interes t  t o th e stu -
dent .  Bu t  Hk e C A T O,  the y represen t  fairl y  littl e o f  th e back -
groun d informatio n human s emplo y i n interpretin g th e 
cases . 

We conducte d a  formativ e evaluatio n stud y t o investigat e 
whethe r  a  h u m a n tuto r  ca n emplo y th e C A T O mode l  an d 
tool s t o teac h argumentatio n skills .  Th e mto r  guide d student s 
i n analyzin g lega l  problem s an d developin g a n argumen t 
outline .  Stodent s use d CATO' s vocabular y o f  factor s t o rep -
resen t  th e strength s an d weaknesse s presen t  i n a  problem , 
use d th e C A T O quer y languag e t o retriev e case s tha t  shar e 
interestin g factor s wit h th e problem ,  an d use d CATO' s tool s 
fo r  comparin g case s i n term s o f  factor s t o interpre t  wha t  th e 
retrieve d case s mea n an d whethe r  the y ar e relevant .  Th e hu -
m an mto r  exerte d a  fai r  amoun t  o f  control ,  bu t  hi s rol e wa s 
constraine d t o gettin g th e student s t o us e th e C A T O tool s an d 
helpin g the m t o interpre t  wha t  the y ha d foun d wit h th e tools . 
We m a d e som e backgroun d knowledg e availabl e throug h 
preparator y instructio n i n classroo m format ,  throug h textua l 
representation s o f  th e cases ,  an d vi a th e huma n tutor . 

We foun d tha t  th e C A T O instructio n wa s a s effectiv e a s 
mor e traditiona l  classroo m instruction .  Argument s generate d 
by C A T O wer e score d highe r  tha n students '  arguments ,  sug -
gestin g tha t  th e mode l  ca n b e use d t o teac h eve n mor e effec -
tively .  Example s draw n from  th e protocol s o f  C A T O instruc -
tio n indicat e that ,  equippe d wit h som e backgroun d knowl -
edge ,  student s applie d th e mode l  flexibly ,  a s a  usefu l 
conceptua l  framework,  an d wer e abl e t o integrat e th e back -
groun d knowledg e int o thei r  arguments .  Admittedly ,  w e 
canno t  rul e ou t  th e possibiht y tha t  i t  wa s mostl y th e huma n 
tutor' s skill s  an d backgroun d knowledg e tha t  enable d stu -
dent s t o d o so .  However ,  a s th e example s illustrate ,  student s 
ofte n applie d backgroun d knowledg e o n thei r  o w n initiative . 

Th e challeng e fo r  th e futur e i s t o exten d C A T O s o tha t  stu -
dent s ca n us e i t  withou t  needin g th e continuou s guidanc e o f 
a huma n tutor .  C A T O wil l  hav e a  proces s mode l  an d wil l  us e 
thi s t o guid e student s i n constructin g arguments .  I t  wil l  gen -
erat e (written )  argument s an d explanation s o f  th e relevanc e 
of  case s (Ashle y an d Aleven ,  1994) ,  s o tha t  student s ca n 
compar e thei r  o w n solution s agains t  thos e base d o n th e 
C A TO model .  Also ,  C A T O wil l  us e small ,  carefull y selecte d 
collection s o f  case s t o illustrat e argumentatio n issue s an d 
provid e focuse d exercise s (Ashle y an d Aleven ,  1992) . 

Wit h thes e extension s i n place ,  C A T O wil l  provid e som e 
of  th e contro l  tha t  th e huma n tuto r  provided ,  fo r  exampl e b y 
suggestin g thing s t o d o next .  However ,  i t  wil l  no t  b e abl e t o 
summariz e students '  argument s o r  relat e the m t o th e C A T O 
model ,  a s th e huma n tuto r  did .  Instead ,  i t  wil l  presen t  th e 
C A TO solution s fo r  student s t o compar e agains t  thei r  own . 
Also ,  C A T O wil l  no t  b e abl e t o demonstrat e th e us e o f  th e 
backgroun d knowledg e o r  detec t  situation s wher e student s 
use i t  unproductively .  Futur e evaluatio n studie s wil l  bea r  ou t 
whethe r  suc h a  syste m wil l  hel p student s lear n t o us e th e 
C A TO conceptua l  framework  effectivel y an d integrat e thei r 
backgroun d knowledg e t o mak e goo d arguments . 
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