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Abstrac t 

The Argumentation Project at LRDC aims to sup-
por t  student s i n knowledg e buildin g b y mean s o f 
collaborativ e argumentation .  A  componen t  o f  thi s 
projec t  i s  a  syste m fo r  helpin g student s generat e 
argument s i n a  dicilogica l  situation .  Empirica l  re -
searc h suggest s tha t  student s generall y hav e difR -
cult y generatin g argument s fo r  differen t  position s 
on a n issu e an d ma y resor t  t o givin g argument s 
tha t  ar e insincer e o r  irrelevant .  Ou r  syste m wil l 
assis t  th e argue r  b y constrainin g hi m t o respon d 
relevantl y an d consistentl y t o th e action s o f  othe r 
arguers ,  suggestin g appropriat e way s t o respond . 
Thi s assistanc e wUl  b e provide d b y strategie s de -
rive d fro m conversationa l  maxim s an d "goo d con -
duct "  rule s fo r  collaborativ e argumentation .  W e 
describ e a  prototyp e syste m tha t  use s thes e strate -
gie s t o simulat e bot h side s o f  a  dialogica l  argument . 

Introductio n 

Argumentation is an important part of many intel-
lectua l  activities ,  spannin g situation s a s divers e a s 
justifyin g a  polic y decision ,  proposin g a  ne w scien -
tifi c  theory ,  an d determinin g who m t o vot e fo r  i n a n 
election .  Yet ,  secondar y educatio n hci s littl e impac t 
on th e abilit y  t o carr y ou t  a  reasone d argument . 
[Perkins ,  1985 ]  foun d tha t  students '  abilit y  t o gen -
erat e argument s fo r  an d agciins t  a  positio n o n a n 
issu e i s generaU y disappointin g an d doe s no t  signifi -
cantl y improv e betwee n th e first  yea r  o f  high-schoo l 
and graduat e school .  Students '  shortcoming s i n th e 
are a o f  reasone d discours e ma y b e attributed ,  i n 
part ,  t o th e scarc e opportunitie s fo r  thi s activit y 
provide d b y secondar y education .  Wher e opportu -
nitie s d o exis t  -  commonl y i n th e for m o f  essa y writ -
ing ,  informa l  logi c courses ,  an d debat e team s -  the y 
may promot e a  narro w vie w o f  argument .  Studyin g 
argumentatio n onl y i n th e contex t  o f  essa y writin g 
may caus e student s t o confus e argumen t  structur e 
wit h essa y structur e [Lesgold ,  1989] .  Informa l  logi c 
course s focu s o n identifyin g fallacie s i n individua l 
argumen t  steps ,  whil e ignorin g th e large r  contex t  i n 
whic h th e argument s ar e embedde d an d ho w argu -
ments ar e generated .  Th e debat e forma t  restrict s 
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th e interactio n betwee n arguer s an d encourage s a n 
adversaria l  vie w o f  argument . 

Whil e recognizin g th e valu e o f  traditiona l  use s 
of  argumen t  an d method s o f  teachin g argumenta -
tion ,  w e ar e intereste d i n fosterin g a  differen t  vie w 
and us e o f  argument .  Collaborativ e argumenta -
tio n seek s t o achiev e a  clea r  articulatio n o f  eac h ar -
guer' s perspectiv e o n a n issu e an d o f  th e belief s an d 
reasonin g underlyin g it .  Participant s i n collabora ^ 
tiv e argument s ar e no t  tryin g t o wi n b y an y mean s 
available ,  a s i n som e adversaria l  arguments ;  no r  ar e 
the y attemptin g t o persuade ,  ci s d o advertisement s 
or  propaganda .  Collaborativ e argumentatio n oc -
cur s i n som e tutorin g interaction s [Cavalli-Sforz a b . 
Moore ,  1992] ,  i n grou p desig n o r  decision-making , 
and i n high-productivit y tea m work .  Collaborativ e 
argumentatio n help s t o uncove r  bot h th e common 
groun d o f  differen t  viewpoint s an d th e area s o f  fun -
damenta l  disagreement ,  suggestin g startin g point s 
fo r  buildin g consensu s an d area s i n nee d o f  furthe r 
investigation . 

Our  researc h grou p i s buildin g a  compute r  en -
vironmen t  t o suppor t  student s i n practicin g col -
laborativ e argumentation .  W e envisio n th e sys -
te m a s providin g a  "blackboard "  o n whic h tw o (o r 
more )  student s recor d thei r  argumen t  i n a  graph -
ica l  languag e tha t  make s explici t  th e structur e o f 
th e argumen t  £i s i t  develops .  Othe r  environment s 
hav e focuse d o n graphica l  tool s an d language s fo r 
representin g argument s [Smolensk y e t  al. ,  1987 , 
Conkli n &  Begeman ,  1988 ,  Streitz ,  Hanneman ,  k 
Thuring ,  198 9 .  Whil e suc h tool s wil l  b e a n impor -
tan t  par t  o f  th e environment ,  ou r  syste m wil l  als o 
assis t  student s b y suggestin g an d critiquin g way s o f 
contributin g t o a n argumen t  based-o n overal l  argu -
ment  structure ,  an d b y providin g on-lin e knowledg e 
of  differen t  type s o f  argumen t  steps .  I n selecte d do -
mciins ,  i t  wil l  b e abl e t o argu e wit h a  use r  an d mak e 
conten t  suggestion s i n a n argumen t  betwee n users . 

Althoug h arguin g i n an y domai n require s knowl -
edge o f  it s  conten t  an d it s argumentatio n practices , 
some argumentatio n knowledg e i s share d acros s do -
mains .  I n thi s paper ,  w e describ e th e domain -
independen t  strategie s w e us e t o guid e th e gen -
eratio n o f  collaborativ e arguments .  W e hav e onl y 
starte d buildin g th e practic e environment ,  bu t  w e 
hav e use d thes e strategie s i n a  progra m tha t  simu -
late s a n argumen t  betwee n tw o persons .  Th e pro -
pose d strategie s captur e a n intuitiv e understandin g 
of  th e dynamic s o f  a  collaborativ e argument ;  there -
for e w e thin k a  compute r  coac h ca n us e the m t o 
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guid e a n aigumen t  betwee n students .  Pedagogi -
cally ,  ou i  approac h diffei s fro m traditiona l  one s i n 
tha t  w e ai e concerne d wit h helpin g student s con -
tribut e t o ongoin g argument s a s wel l  a s criticis e 
isolate d inferences .  Ou r  mode l  o f  argumen t  gener -
atio n differ s fro m [Reichman-Adar ,  1984 ]  i n usin g 
prescriptiv e an d explici t  strategies .  Unlik e [Flow -
ers ,  McGuire ,  k  Birnbaum ,  1982] ,  w e focu s o n non -
adversaria l  arguments ;  w e als o bas e ou r  strategie s 
on genera l  principle s o f  argumentatio n rathe r  tha n 
on abstrac t  configuration s o f  suppor t  an d attac k 
links . 

O v e r v i e w a n d Justificatio n 

In  designing an environment for practicing collabo-
rativ e argumentation ,  w e wer e influence d o y exper -
imenta l  result s o n high-schoo l  an d first  yea r  colleg e 
students '  handlin g o f  argumen t  analysi s an d gener -
atio n [Lesgold ,  1989 ,  Lesgol d e i  a/. ,  1990] .  I n gener -
atin g arguments ,  som e subject s di d no t  thin k i t  nec -
essar y t o suppor t  a  clai m wit h reasons ,  an d man y 
foun d i t  difficul t  t o generat e rectsonabl e argument s 
fo r  position s othe r  tha n thei r  ow n (a s i n [Perkins , 
1985]) .  I t  wa s als o commo n fo r  subject s t o respon d 
t o piece s o f  a n argumen t  separately ,  no t  consider -
in g ho w the y migh t  b e relate d t o eac h other ;  [Vos s 
et  o/. ,  1983 ]  observe d simila r  piecemea l  behavio r 
among novic e problem-solver s i n ill-structure d do -
mains .  Finally ,  subject s tende d t o discar d a n entir e 
argumen t  i f  the y coul d faul t  an y par t  o f  it ,  thu s re -
movin g th e nee d fo r  furthe r  analysis .  Thes e result s 
sugges t  tha t  student s hav e difficult y handlin g th e 
complexit y  o f  argument s an d coul d benefi t  from  a n 
environmen t  whic h reifie s th e structur e o f  a n ex -
tende d argumen t  an d suggest s way s o f  respondin g 
t o an d generatin g arguments . 

We addres s students '  weaknesse s b y providin g 
severa l  type s o f  assistanc e [Cavalli-Sforza ,  1991] . 
The studen t  an d th e syste m interac t  throug h a  vi -
sual  representatio n o f  th e argumen t  grap h [Flow -
ers ,  McGuire ,  k  Birnbaum ,  1982] ,  whic h record s 
th e structur e o f  a  developin g argumen t  i n term s o f 
claims ,  supportin g reasons ,  responses ,  an d th e re -
sult s o f  othe r  type s o f  argumen t  action s a n argue r 
can take .  Th e syste m keep s a  taxonom y o f  possibl e 
action s an d suitabl e respons e tactics .  Fo r  example , 
tactic s fo r  respondin g t o a  microargumen i  (support ) 
fo r  a  clai m include :  1 )  counterarguin g th e clai m b y 
arguin g fo r  a n opposin g claim ,  2 )  attackin g o r  re -
questin g furthe r  elaboratio n o f  som e aspec t  o f  th e 
support ,  3 )  o r  concedin g th e claim .  Some tactic s 
may b e carrie d ou t  i n severa l  ways .  Bot h th e ac -
tio n taxonom y an d th e argumen t  grap h ar e base d 
on a n augmentatio n o f  Toulmin' s mode l  [Toulmin , 
1958]  o f  argument ,  describe d briefl y below . 

I n suggestin g way s o f  respondin g t o a n action , 
th e syste m als o use s a  se t  o f  strategie s base d o n 
principle s o f  cooperativ e conversation ,  standar d 
practice s o f  soun d an d effectiv e argumention ,  an d 
rule s embodyin g th e spiri t  o f  collaborativ e argu -
ments .  I n collaborativ e arguments ,  th e goa l  i s no t 

winnin g bu t  critica l  exploration .  Participant s mus t 
be willin g t o pu t  themselve s a t  ris k b y articulatin g 
thei r  reasoning ,  the y mus t  examin e criticall y oth -
ers '  arguments ,  an d the y mus t  respon d t o criticism s 
of  thei r  ow n argument s [Keith ,  Weiner ,  k  Lesgold , 

1990] .  Some o f  ou r  strategie s rel y o n th e chang -
in g leve l  o f  suppor t  receive d b y (pro)po8ition s ad -
vance d b y e«w: h argue r  durin g th e argument .  Thi s 
measur e o f  suppor t  bot h show s th e effec t  o f  apply -
in g th e strategie s an d justifie s thei r  use . 

Strategies for Contributing to 

Collaborativ e A r g u m e n t s 

Strategies for contributing to a collaborative argu-
ment  ar e applie d whe n on e argue r  complete s hi s 
contributio n an d i t  become s th e othe r  arguer' s tur n 
t o respond .  Decidin g wha t  actio n t o tak e require s 
th e followin g steps : 

1.  Determin e wher e t o addres s one' s response .  Thi s 
yield s candidat e actio n classe s wit h specifi c  tar -
gets ,  e.g. ,  "attac k suppor t  1 "  o r  "counterargu e 
clai m 1" .  A n actio n clas s suc h a s attac k sup -
por t  subsume s othe r  actio n classes ,  e.g. ,  attac k 
premise s an d attac k reasoning ,  eac h o f  whic h 
migh t  b e instantiate d i n differen t  way s usin g th e 
arguer' s belief s an d knowledge . 

2.  Eliminat e poo r  candidate s base d o n th e actio n 
clas s an d target .  Thi s ma y requir e consider -
in g th e component s o f  th e targe t  i n greate r  de -
tail .  Fo r  example ,  a  suppor t  i s  a  comple x struc -
tur e relatin g multipl e proposition s (e.g. ,  Microar -
gument  1  i n th e exampl e below ,  Figur e 1(a)) . 
One wa y o f  attackin g suppor t  1  i s t o attac k an y 
of  th e proposition s i t  reUe s on ,  bu t  attackin g 
G R O U N DS 3  i s a  poo r  choic e because ,  presum -
ably ,  thi s propositio n i s share d factua l  knowl -
edge. 

3.  Tr y t o instantiat e th e candidat e action s usin g th e 
arguer' s beliefs ,  knowledg e o f  th e othe r  argue r 
and o f  differen t  type s o f  reasoning . 

4.  Eliminat e undesirabl e instantiation s o f  actions . 

5.  Selec t  th e bes t  o f  th e remainin g actions . 

Step s 3- 5 ar e applicabl e onl y t o action s tha t  con -
struc t  microargument s o r  rebuttal s (a s oppose d t o 
request s fo r  furthe r  suppor t  o r  concessions) .  Dif -
feren t  strategie s ar e use d a t  differen t  stage s i n th e 
abov e process .  W e thin k o f  strategie s use d i n ste p 
1 a s determinin g wher e t o respond ;  strategie s use d 
i n step s 2 ,  4 ,  an d 5  a s determinin g ho w t o respond . 

Determining Where to Respond 

Recency Preference. In a coUaborative argu-
ment ,  eac h mov e i s normall y a  respons e t o th e mos t 
recen t  questio n o r  challenge .  Thi s expectatio n o f 
locall y relevan t  response s i s relate d t o discours e fo -
cus an d i s als o implici t  i n th e mode l  describe d b y 
[Reichman-Adar ,  1984] .  Bot h th e recenc y prefer -
ence an d th e respons e tactic s maintai n continuit y 
i n th e argumen t  an d encourag e relevan t  responses . 
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G o od C o n d u c t  Rules .  Arguer s ma y chang e th e 
topi c o r  shif t  attentio n t o anothe r  par t  o f  th e argu -
ment  whe n the y ar e a t  a  los s fo r  ho w t o defen d 
thei r  position .  I n collaborativ e argument s thes e 
shift s ar e undesirable .  Thre e rule s o f  goo d conduc t 
requir e locall y relevan t  response s befor e changin g 
topic .  I n th e followin g rules ,  th e ter m "challenge " 
i s use d t o mea n eithe r  a n attac k o n a n argument , 
or  a  reques t  t o provid e furthe r  suppor t  o r  clarifica -
tio n fo r  a  par t  o f  tha t  argument .  Th e expressio n 
"liv e suppor t  fo r  statemen t  P "  mean s tha t  a t  leas t 
one o f  th e argument s provide d i n suppor t  o f  P  ha s 
not  bee n dismissed .  A  "direc t  counterargument " 
agains t  a  statemen t  P  i s a n argumen t  i n suppor t  o f 
P' ,  wher e P '  an d P  ar e mutuall y exclusive . 

IF Arguer A directly counterargues a statement 
P b y Argue r  B  A N D P  ha s n o liv e suppor t 

T H EN Argue r  B  mus t  suppor t  P  o r  challeng e 
A' s argumen t  o r  abando n P 

I F Argue r  A  attack s a n argumen t  i n suppor t 
of  a  statemen t  P  b y Argue r  B  A N D P  ha s 
no othe r  liv e suppor t 

T H EN Argue r  B  mus t  resuppor t  P  o r  challeng e 
A' s attac k o r  abando n P 

I F Argue r  A  request s suppor t  o r  clarificatio n 
fo r  a  statemen t  P  b y Argue r  B  A N D P  ha s 
no liv e suppor t 

T H EN Argue r  B  mus t  suppor t  o r  clarif y P  o r 
abando n P 

In keeping with the spirit of critical investigation, 
good conduc t  rule s als o constrai n th e challenger . 

IF Arguer B responded to Arguer A's challenge 
A ND di d no t  abando n P 

T H EN Argue r  A  mus t  challeng e B' s respons e 
OR conced e P 

Level of Support Heuristic. The support a mi-
croargumen t  bring s t o a  clai m i s a s stron g a s it s 
weakes t  component .  Therefore ,  i n choosin g amon g 
th e possibl e responses ,  a n argue r  shoul d concen -
trat e o n supportin g hi s ow n wea k position s o r  weak -
enin g th e othe r  arguer' s stronge r  positions . 

D e t e r m i n i n g H o w t o R e s p o n d 

Response tactics and strategies for determining 
wher e t o respon d sugges t  a  se t  o f  candidat e ac -
tion s specifie d i n term s o f  th e genera l  typ e o f  ac -
tio n (e.g. ,  support ,  counterargue ,  concede )  an d th e 
targe t  propositio n o r  suppor t  relation .  Th e follow -
in g set s o f  strategie s selec t  a  respons e through  pro -
cesse s o f  elimination ,  instantiation ,  an d voting. ^ 

Eliminating Classes of Responses. The fol-
lowin g strategies ,  implemente d a s a  se t  o f  elimina -
tio n rules ,  discar d respons e classe s tha t  ar e inap -
propriat e base d o n th e target' s content . 

'Som e o f  th e eliminatio n strategie s shoul d b e relaxe d 
i f  th e aigue r  i s playin g devil' s  advocate ,  i s  constructin g 
an indirec t  argument ,  an d i n som e othe r  situations . 

•  Avoi d action s inconsisten t  wit h one' s beliefs .  A n 
argue r  shoul d avoi d attackin g a  positio n h e be -
lieves . 

•  Avoi d response s incoTisisten t  wit h one' s pas t  ac -
tion s i n th e argument .  I f  a n argue r  use s a  propo -
sitio n hel d b y anothe r  argue r  t o suppor t  hi s ow n 
Cosition ,  withou t  necessaril y  believin g i t  himself , 

e shoul d no t  attac k tha t  propositio n a t  a  late r 
tim e sinc e thi s wil l  invalidat e hi s o w n argument . 

•  Avoi d wastefu l  actions .  A n argue r  shoul d avoi d 
action s tha t  impac t  onl y proposition s tha t  hav e 
alread y bee n abandone d o r  conceded . 

Th e first  rul e partiall y  implement s Grice' s M a x i m 
of  Quality[Grice ,  1975] ,  th e other s ar e c o m m o n 
sens e planiun g advice. ^ 

Eliminating Instantiations of Responses. To 
furthe r  wee d ou t  undesirabl e response s & o m th e re -
mainin g candidates ,  th e argue r  mus t  conside r  dif -
feren t  way s i n whic h h e coul d instantiat e the m 
base d o n hi s knowledg e an d belief s (ste p 3) .  Th e 
followin g rule s ar e the n use d t o eliminat e potentia l 
response s tha t  ar e undesirabl e base d o n th e conten t 
of  th e proposition s the y use . 

•  Avoi d action s inconsisten t  wit h one' s beliefs .  A n 
arguer' s actio n shoul d no t  rel y o n proposition s 
he believe s t o b e false .  Thi s rul e als o implement s 
Grice' s Max i m o f  Quality . 

•  Avoi d response s inconsisten t  wit h one' s pas t  ac -
tion s i n th e argument .  A n argue r  shoul d no t  tak e 
action s tha t  rel y o n th e trut h o f  proposition s h e 
attacke d earlie r  i n th e argument ,  uides s h e late r 
concede d them . 

•  Avoi d "irrational "  responses .  A n argue r  shoul d 
not  directl y counterargu e a  clai m unles s h e ca n 
attac k al l  existin g liv e suppor t  fo r  th e clai m since , 
i f  h e canno t  find  faul t  wit h al l  justifications ,  h e 
ough t  t o accep t  th e claim . 

•  Avoi d dangerou s responses .  A n argue r  shoul d 
avoi d response s tha t  us e proposition s o n whic h 
an attac k ca n b e anticipate d fro m knowledg e o f 
th e othe r  arguer ,  urdes s h e i s prepare d t o mee t 
th e challenge . 

Selecting the Best Response. If more than 
one respons e survive s th e eliminatio n phase ,  eac h 
of  th e followin g heuristic s vote s fo r  response s meet -
in g it s criteria .  Th e respons e wit h th e mos t  vote s 
i s selected . 

•  Spea k t o audience .  A n argumen t  tha t  appezd s 
t o belief s o f  th e othe r  argue r  i s generall y mor e 
persuasive . 

•  Many-in-one .  A n actio n i s mor e effectiv e i f  i t 
help s th e argue r  i n mor e tha n on e way . 

•  Prefe r  stronge r  arguments .  Dependin g o n th e 
domjun ,  som e microargumen t  type s m a y b e pre -
ferre d t o others . 

'Really the first submaxim: "do not say what you 
believ e t o b e false" ;  th e secon d submaxim ,  "d o no t  sa y 
tha t  fo r  whic h yo u d o no t  hav e adequat e evidence "  i s 
handle d b y requirin g tha t  clum s b e supported . 
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A n E x a m p l e 

An example will show how the system, simulating 
tw o aiguers ,  use s th e strategie s describe d abov e t o 
guid e th e generatio n o f  a  bilatera l  argument .  Con -
side r  th e followin g argument ,  whos e structur e i s de -
picte d b y th e argumen t  grap h o f  Figur e l(a). ^ 

[1] ANN: Israel has an obligation to 
retur n th e Wes t  Ban k (WB )  t o th e 
Palest inians .  I t  wa s thei r  lan d an d 
it' s  imfai r  fo r  Israe l  t o kee p it . 

[2 ]  BOB:  Bu t  it' s  highl y undesirabl e fo r 
Israe l  t o retur n th e WB.  I t  voul d b e 
a threa t  t o it s security . 

[3 ]  ANN:  O n th e contrary ,  returnin g th e 
WB woul d improv e Israel' s security . 

[4 ]  BOB:  How ? Returnin g th e WB woul d 
make i t  easie r  fo r  th e Palestinian s 
t o launc h a n attac k o n Israel . 

[5 ]  ANN:  Tes ,  bu t  i f  th e Palestinian s 
ha d th e WB,  the y wouldn' t  wan t  t o 
attac k Israel . 

The graph shows the arguers' microarguments 
an d thei r  interrelations ,  fillin g i n implici t  eissump -
tion s (i n italics) .  T h e anadysi s o f  suppor t  (S ) 

relation s use s Toulmin' s mode l  [Toulmin ,  1958] . 
Claim s ar e supporte d b y othe r  situation-specifi c 
propositions ,  th e ground s (g) ,  an d a  mor e genera l 
principle ,  th e warran t  (w) .  A  warran t  m a y hol d i n 
genera l  bu t  admi t  o f  exceptions .  Th e presenc e o f 
exception s i s capture d i n th e grap h b y a  rebutta l 
(R )  relatio n betwee n a  propositio n an d a  suppor t 
relation .  Proposition s m a y als o b e i n a n oppositio n 
relation ,  eithe r  directly ,  i f  th e proposition s ar e con -
tradictory ,  o r  indirectly ,  i f  the y denot e oppositio n 
bu t  o n th e basi s o f  differen t  modalitie s (criteria) . 

B ob ca n respon d t o Ann' s firs t  microargumen t  [1 ] 
i n a  numbe r  o f  ways ,  fo r  example ,  b y arguin g tha t 
"Israe l  doe s no t  hav e a n obligatio n t o retur n th e 
W B becaus e .. "  ( a direc t  counterargumen t  t o clai m 
1) ,  o r  b y attackin g som e o f  Ann' s grounds .  Not e 
tha t  h e canno t  attac k th e propositio n tha t  "Israe l 
hold s th e W B "  sinc e Bo b presumabl y believe s thi s 
too .  I n [2 ]  h e take s anothe r  option :  h e indirectl y 
counterargue s Ann' s clai m [1] ,  whic h i s base d o n 
a criterio n o f  fairness ,  b y appeidin g t o a  criterio n 
of  desirability .  Figure  1(b )  show s that ,  afte r  Bob' s 
response .  B o b an d Ann' s claim s eac h hav e som e 
leve l  o f  suppor t  (LOS) ,  les s tha n i f  unoppose d bu t 
mor e tha n i f  directl y opposed. * 

T h e kin d o f  shif t  embodie d i n indirec t  counter -
argument s woul d b e inadmissibl e i n a  mor e adver -
saria l  situation ,  bu t  i s a n integrai l  par t  o f  explorin g 

^Th e simulator' s outpu t  an d input ,  includin g th e ar -
guers '  beliefs ,  ai e represente d i n a  fram e language . 

"I n th e interface ,  th e evolvin g argumen t  grap h wil l 
be depicte d i n a  manne r  simila r  t o Figur e 1(a) ,  an d 
displa y th e L O S attache d t o eac h propositio n directly . 
Figure s 1(b )  throug h 1(e )  ar e use d her e t o illustrat e dif -
feren t  stage s o f  th e argument .  Currently ,  w e comput e 
th e L O S usin g a  weighte d su m schem e tha t  take s int o 
accoun t  rebuttal s an d oppositions ;  w e ar e als o evaluat -
in g alternativ e scheme s (e.g. ,  E C H O [Thagard ,  1989]) . 

multipl e perspective s o n a n issue .  I t  constr2un s per -
missibl e response s fo r  Ann .  Fo r  example ,  i f  A n n 
resupport s he r  claim ,  th e tw o arguer s wil l  b e ar -
guin g pas t  eac h other .  Rather ,  sh e wil l  nee d t o 
respon d directl y t o hi s argument ,  argu e tha t  th e 
desirabilit y  criterio n i s no t  relevan t  t o th e discus -
sion ,  o r  conside r  th e relativ e weigh t  o f  th e tw o 
criteria. ^  I n [3] ,  A n n directl y counterargue s Bob' s 
clai m wit h a  paralle l  microargument :  appealin g t o 
th e sam e motivationa l  principl e (th e warrant) ,  sh e 
argue s t o th e opposit e conclusio n fro m contradic -
tor y grounds .  Thi s i s a  goo d mov e fo r  A n n becaus e 
i t  completel y "neutralises "  th e suppor t  fo r  Bob' s 
clai m a s show n i n Figur e 1(c) .  Ann' s mov e i s pre -
ferre d ove r  othe r  action s b y th e many-in-on e critic , 
becaus e he r  ground s als o attac k Bob' s grounds ,  an d 
by th e spea k t o audienc e critic ,  becaus e i t  share s 
a propositio n wit h Bob' s support .  A n n i s abl e t o 
counte r  Bob' s argumen t  directl y becaus e sh e ca n 
attac k hi s ground s (an d wil l  d o s o i n [5]) ;  i.e. ,  th e 
avoi d irrationa l  response s criti c  doe s no t  apply . 

Th e resultin g configuratio n o f  paralle l  argumen t 
an d counterargumen t  arise s frequentl y i n contro -
versia l  issues. ^  I t  constrain s Bob' s respons e op -
tions .  H e ca n resuppor t  hi s clai m [2 ]  differently . 
He ca n shif t  criteri a agciin ,  returnin g hi s attentio n 
t o th e initia l  argumen t  i n [1 ]  o r  introducin g ye t  an -
othe r  perspective .  H e ca n als o tr y t o fin d som e 
faul t  wit h Ann' s counterargument ,  ailthoug h clearl y 
he shoul d no t  attac k th e warrant ,  o n whic h hi s ow n 
argumen t  depends .  Non e o f  thes e actions ,  however , 
woul d addres s th e underlyin g sourc e o f  th e dis -
agreement ,  i.e. ,  thei r  contradictor y grounds .  Bo b 
choose s t o focu s o n thi s disagreemen t  b y support -
in g hi s ow n ground s whil e simultaneousl y attack -
in g Ann's .  A s show n i n Figur e 1(d) ,  Bob' s actio n 
strengthen s hi s lin e o f  argumen t  a t  Ann' s expense . 
Hi s ground s fo r  clai m 2  overpowe r  Ann' s contradic -
tor y grounds ,  allowin g clai m 2  t o "wi n out "  ove r 
Ann' s opposin g clai m 3 . 

Bob' s actio n i n [4 ]  als o activate s th e rul e o f  Goo d 
Conduc t  fo r  direc t  counterargument .  A n n mus t 
respon d b y chcdlengin g Bob' s argument ,  b y sup -
portin g he r  ground s fo r  clai m 3 ,  o r  b y abandonin g 
them .  Wit h he r  respons e i n [5] ,  sh e bot h support s 
her  positio n an d rebut s Bob' s argument ,  an d sh e 
doe s s o usin g a  share d belief .  Thi s ha s th e effec t 
of  reversin g th e L O S situation :  no w Ann' s claim s 
3 an d 5  hav e suppor t  an d Bob' s claim s 2  an d 4  d o 
not .  Bob' s eventua l  respons e i n [6 ]  wil l  b e subjec t 
t o Goo d Conduc t  rule s i n tw o ways :  1 )  sinc e A n n 
has responde d t o hi s challeng e b y supportin g he r 
ground s fo r  clai m 3 ,  h e mus t  no w addres s tha t  re -

*We haven' t  ye t  addresse d thes e type s o f  response , 
reall y meta^arguments ,  bu t  w e wil l  d o s o i n th e nea t 
future .  W e coul d us e a n additiona l  Goo d Conduc t  Rul e 
t o pos t  a n obligatio n t o conside r  th e relativ e weigh t  o f 
th e tw o criteri a late r  i n th e argument . 

^Th e simila r  "standoff "  patter n analyze d b y [Flow -
ers ,  McGuire ,  &  Birnbaum ,  1982 ]  differ s fro m th e 
presen t  situatio n i n tw o respects :  1 )  i n a  standoff ,  th e 
arguer' s an d th e opponent' s ground s ar e no t  contradic -
tory ,  an d 2 )  i n th e presen t  situation ,  th e inten t  i s no t 
t o dismis s th e issu e o f  securit y a s a  lin e o f  argument . 
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sponse ;  2 )  sinc e An n ha s als o attacke d hi s onl y ar -
gument  fo r  clai m 4  b y providin g a  rebuttin g excep -
tion ,  h e mus t  no w respon d t o tha t  attack .  Jointly , 
thes e rule s sugges t  tha t  h e challeng e Ann' s sup -
por t  fo r  clai m 5 ,  th e intuitivel y desirabl e action .  I f 
he canno t  addres s Ann' s response ,  h e mus t  aban -
don clai m 4  an d examin e othe r  way s o f  continuin g 
th e argument .  Th e structur e o f  th e argumen t  t o 
dat e an d th e LO S fo r  proposition s i n th e argumen t 
grap h ca n b e use d a s a  basi s fo r  suggestin g alter -
nativ e continuations . 

S u m m a ry an d Futur e W o r k 

We have described a design for a practice environ-
ment  t o hel p student s argu e coUaborativel y an d ex -
plor e argument s i n suppor t  o f  differen t  viewpoint s 
on a n issue .  A  uniqu e featur e o f  ou r  desig n i s a 
set  o f  tactic s an d strategie s fo r  guidin g users '  con -
tribution s t o th e argument .  Combine d wit h th e 
reificatio n o f  th e developin g argumen t  structure ,  a 
meetsur e o f  suppor t  fo r  statement s advance d b y th e 
arguers ,  an d on-lin e knowledg e o f  differen t  type s o f 
argumen t  steps ,  thes e strategie s wil l  hel p student s 
handl e th e complexit y o f  extende d arguments . 

Previou s wor k o n argumentatio n environment s 
has focuse d o n tool s fo r  recordin g argument s (e.g. , 

[Conkli n &  Begeman ,  1988] )  o r  composin g argu -

mentativ e text s (e.g. ,  [Streits ,  Hanneman ,  &  Thur -

ing ,  1989]) ,  wit h n o assistanc e provide d fo r  argu -
ment  constructio n o r  analysis .  Model s o f  argu -
ment  generatio n hav e emphasize d discours e phe -
nomena [Reichman-Adar ,  1984]) ,  o r  the y hav e fo -
cuse d o n differen t  kind s o f  argument s (e.g. ,  lega l 

argument s [Ashley ,  1991] ,  informa l  adversaria l  ar -
gument s [Flowers ,  McGuire ,  &  Birnbaum ,  1982] , 
argument s i n editorial s [Alvarado ,  1990]) .  Becaus e 
our  objectiv e i s t o coac h collaborativ e argumenta -
tio n betwee n students ,  th e knowledg e w e us e t o 
guid e argumen t  generatio n i s explicit ,  prescriptive , 
and embodie s th e propertie s o f  collaborativ e argu -
ments .  W e wan t  ou r  tactic s an d strategie s t o b e 
teachable ,  s o the y embod y a  fe w intuitiv e princi -
ple s o f  argumentatio n an d cooperativ e discourse . 

We hav e use d ou r  strategie s i n a  syste m tha t  sim -
ulate s th e interactio n betwee n tw o arguers .  W e in -
ten d t o tes t  the m wit h student s b y havin g a n exper -
imente r  guid e th e interactio n betwee n tw o arguer s 
as th e syste m would .  W e ar e als o developin g a n in -
teractiv e environmen t  throug h whic h student s ca n 
argu e wit h eac h other ,  allowin g u s t o tes t  thes e an d 
othe r  form s o f  argumentatio n assistance .  Finally , 
recognizin g tha t  argumentatio n relie s o n domai n 
specifi c  a s wel l  a s domain-independen t  knowledge , 
we ar e workin g o n incorporatin g domain-dependen t 
argumentatio n strategie s sl s par t  o f  th e assistanc e 
availabl e t o th e student . 
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