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Abstrac t 

The purpose of this paper is to present and contrast 
tw o approache s t o representin g th e structur e o f 
complex ,  dialectica l  arguments .  Previou s researc h ha s 
focuse d mainl y o n representin g singl e argument s 
presente d b y a  singl e arguer ;  thi s analysi s examine s 
th e naturalisti c giv e an d tak e o f  dialectica l 
argumentatio n amon g fourt h graders .  On e approac h t o 
representin g dialectica l  argument s i s th e argumen t 
networ k approach ,  whic h view s th e argument s a s web s 
of  interlockin g premise s an d conclusions .  Th e secon d 
approac h i s th e causa l  networ k approach ,  whic h treat s 
many o f  th e idea s presente d i n th e discussion s a s 
event s linke d i n causal ,  narrativ e sequences .  Th e tw o 
approache s captur e differen t  bu t  complementar y 
aspect s o f  th e structur e o f  th e arguments . 

I n a  forma l  debat e o r  i n a  spirite d disagreemen t  amon g 
friends ,  h o w ca n th e structur e o f  th e interwove n argument s 
an d counterargument s b e represented ? Th e stud y o f 
argumen t  structur e ha s a n ancien t  histor y a m o n g 
philosopher s an d rhetoricians ,  bu t  thes e scholar s hav e 
usuall y focuse d upo n argument s m a d e b y a  singl e arguer . 
Thi s paper ,  b y contrast ,  investigate s th e structur e o f 
comple x dialectica l  arguments ,  i n whic h tw o o r  mor e 
participant s presen t  argument s fo r  differen t  position s an d 
responsivel y attemp t  t o counte r  eac h others '  arguments . 

The purjKjs e o f  thi s pape r  i s t o presen t  an d contras t  tw o 
approache s t o mappin g th e structur e o f  complex ,  dialectica l 
arguments .  O n e approac h i s th e argumen t  networ k 
approach ;  th e othe r  i s th e causa l  networ k approach .  Th e tw o 
approache s provid e complementar y view s o f  dialectica l 
arguments .  Eac h i s potentiall y a  usefu l  too l  fo r  evaluatin g 
th e qualit y o f  argumentatio n an d fo r  tracin g th e developmen t 
of  dialectica l  argumentatio n amon g students . 

Data and analyses 

The argument network and causal network approaches to 
representin g dialectica l  discussion s wer e develope d throug h 
analyse s o f  2 0 discussion s hel d i n fou r  fourth-grad e 
classrooms .  I n eac h discussion ,  th e childre n informall y 
debate d a n issu e raise d b y a  stor y the y ha d jus t  read .  Fo r 
instance ,  i n on e o f  th e stories ,  "Ston e Fox, "  se t  i n frontie r 
Wyoming ,  a  bo y name d Willi e an d hi s grandfathe r  ar e abou t 
t o los e thei r  far m becaus e th e grandfathe r  ha s bee n to o sic k 
t o wor k an d s o ha s falle n behin d o n mortgag e payments .  I n 

a desperat e attemp t  t o sav e th e farm ,  Willi e enter s a  loca l 
dogsle d race .  Hi s mos t  formidabl e competito r  i s  Ston e Fox , 
a Nativ e America n w h o regularl y win s o n th e dogsle d rac e 
circui t  an d use s th e mone y t o bu y bac k triba l  land s take n b y 
whit e settlers .  Despit e havin g jus t  on e dog ,  WilU e i s abou t 
t o wi n th e rac e whe n hi s do g dies .  Ston e Fo x i s  clos e 
behin d an d soo n catche s up .  Th e othe r  racer s ar e fa r  behind . 
At  thi s point ,  th e student s sto p readin g an d discus s th e 
question ,  "Shoul d Ston e Fo x le t  WilU e wi n th e race? " 

The 2 0 discussion s too k plac e i n 1 0 readin g group s i n 
fou r  classrooms .  Th e group s range d i n siz e fro m 5  t o 1 0 
students ,  an d th e discussion s range d i n lengt h fro m 1 7 t o 2 8 
minutes .  Fiv e differen t  storie s wer e used ;  mos t  discussion s 
centere d aroun d ethica l  issue s raise d b y thes e stories .  Eac h 
discussio n wa s le d b y th e students '  usua l  classroo m teacher . 

To illustrat e th e tw o ai^roacbe s t o representin g dialectica l 
arguments ,  I  wil l  presen t  detaile d analyse s o f  th e followin g 
transcript ,  whic h i s take n fro m th e ver y beginnin g o f  on e 
group' s discussio n afte r  readin g th e stw y "Ston e Fox. " 

1 Carl I think Stone Fox should go ahead and win 
because ,  wel l  1  mean ,  Wilhe' s do g i s dead .  An d I  mean , 
well ,  h e can' t  brin g th e do g bac k t o Uf e an d hav e th e 
dog g o ahead . 

2 Mar i a Carl ,  Carl ,  just-thi s stor y mad e m e thin k o f 
my do g an d w e ha d t o ge t  ri d o f  m y dog .  .. .  Wouldn' t 
you ,  preten d yo u ar e littl e Willie ,  an d yo u ar e almos t 
read y t o wi n a  rac e an d sav e you r  grandfather' s lan d an d 
yo u ar e 1 0 fee t  away ,  jus t  1 0 fee t  away ,  an d the n you r 
dog dies .  Wouldn' t  yo u b e ver y upset ? I  would ,  I 
mean,  I  woul d hav e jus t  sa t  there .  I  wouldn' t  hav e don e 
anything .  I  thin k the y shoul d jus t  mak e i t  a  ti e an d 
the y ca n spli t  i t  an d Willie' s grandfathe r  ca n tr y an d pa y 
th e res t  o f  i t  sinc e h e go t  bette r  al l  o f  a  sudden . 

3 Car l  But ,  Maria ,  wha t  i f  yo u wer e Ston e Fo x an d 
th e opponen t  tha t  yo u kne w yo u ha d t o beat ,  thei r  do g 
die d an d yo u kne w the y died ,  it' s  no t  lik e yo u ca n brin g 
the m bac k t o lif e an d le t  the m win . 

4 Mar i a Yeah ,  bu t  still ,  i f  I  wer e Ston e Fox ,  I  woul d 
fee l  sorr y fo r  a  ki d w h o ha d a  do g practicall y killed ,  I 
mean,  I  mea n th e ki d practicall y w o n an d h e onl y ha d 
one dog . 

5 A l a n Yeah ,  bu t  h e coul d j  us t  wi n th e rac e an d mayb e 
giv e on e o f  hi s dog s u h t o u h Willie .  A n d u h i f  u h yo u 
wer e Willi e an d yo u jus t  ha d a  do g die ,  wha t  woul d yo u 
rathe r  have ,  th e do g o r  th e money ? 
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6 Mar i a I  would--bu t  Carl ,  yo u se e i f  Ston e Fo x coul d 
wi n an d h e coul d ge t  ur n but--jus t  thin k i f  you r  do g die d 
and th e ta x collecto r  wa s right  ther e an d i f  h e sa w ho w 
clos e yo u wer e fo r  payin g of f  you r  taxes ,  1  thin k th e Li x 
collecto r  woul d giv e yo u a  littl e bi t  mor e tim e t o c:ir n 
th e money .  An d h e coul d spli t  i t  wit h (Willie) . 

7 Car l  Bu t  Ston e Fo x als o ha d land .  H e als o neede d 
th e mone y fo r  hi s land ,  too/ / 

8 severa l  Yea h 
9 Car l  An d i t  sai d i n th e story ,  tha t  u m somewher e i n 

here ,  tha t  whe n the y wer e goin g pas t  th e .. .  whe n the y 
wer e goin g pas t  th e .  .  .  u m .  .  .  thei r  grandfather' s 
place ,  th e far m u m .  .  .  i t  sai d tha t  th e grandfathe r  wa s 
fine.  H e was/ / 

1 0 Mar i a I t  di d no t  sa y h e wa s fine,  i t  sai d h e wa s better . 
11 Car l  Yeah . 
12 Mar i a N o ,  i t  doesn' t  mea n lik e he' s perfectl y fine . 

That  mornin g h e wa s ver y sick ,  tha t  las t  night ,  h e ha d 
t o ge t  hi s medicine .  I  mean ,  i f  yo u ha d th e chicke n 
pox ,  yo u coul d ge t  bette r  an d everything ,  bu t  yo u 
couldn' t  ge t  bette r  overnigh t 

1 3 Car l  H e wa s sic k fo r  a  lon g time . 
1 4 Mar i a Yeah ,  h e wa s also ,  the y sai d tha t  th e nigh t 

befor e th e rac e tha t  Willi e ha d t o g o ou t  an d ge t  hi s 
grandfather' s medicine ,  h e ra n ou t  o f  medicine . 

1 5 Car l  Yeah ,  h e ra n ou t  o f  medicine . 
1 6 Mar i a Yeah ,  but ,  doesn' t  tha t  hin t  tha t  h e i s no t  tha t 

wel l  yet ? 
1 7 Car l  Eve n thoug h I' m no t  sic k an y more ,  I  stil l 

tak e medicine . 
1 8 Mar i a Yeah ,  that' s s o t o prevent/ / 

Argument Networks 

In recent decades, researchers in a variety of fields have used 
simpl e schema s o r  frame s t o represen t  th e structur e o f  singl e 
arguments .  Thes e researchers  ofte n stres s tha t  argument s ar e 
not  deductivel y vali d bu t  ar e instea d plausibl e ye t  defeasible . 
The mos t  widel y use d approac h t o representin g plausibl e 
argument s i s typifie d b y th e argumen t  fram e advance d b y 
Toulmi n (1958) ,  illustrate d i n Figur e 1 . 

Touhnin' s argumen t  fram e ha s si x elements .  Th e clai m 
(C )  i s th e conclusio n o f  th e argument .  Th e clai m i s 
supporte d b y a  premise ,  calle d a  datu m (D) .  Th e datu m i s 
linke d t o th e clai m b y th e warran t  ( W ) ,  whic h essentiall y 

allow s on e t o infe r  th e clai m fro m th e datu m b y m o d u s 
ponens .  Th e warran t  i s usuall y lef t  unstate d i n real 
argument s (se e Toulmin ,  1958 ;  va n Eemere n & 
Grootendorst ,  1992) ,  bu t  eve n whe n i t  i s  lef t  unstated ,  i t  i s 
frequentl y supporte d b y a n explicitl y  state d backin g (B) . 
The argumen t  m a y b e qualifie d b y a n adver b suc h a s 
presumabl y o r  probabl y (Q) .  Condition s unde r  whic h th e 
argumen t  d o no t  appl y ar e indicate d b y a  rebutta l  (R) . 

Argumen t  frame s simila r  t o Touhnin' s hav e bee n adc^te d 
by scholar s i n numerou s fields,  includin g rhetori c (e.g. , 
Fisher ,  1988) ,  philosoph y (e.g. .  Scriven ,  1976) ,  artificia l 
intelligenc e (e.g. ,  Cavalli-Sforza ,  Lesgold ,  &  Weiner ,  1992 ; 
Cohen,  1985) ,  la w (Wigmore ,  1937) ,  linguistic s (e.g. ,  va n 
Eemere n &  Grootendorst ,  1992) ,  educatio n (e.g. ,  Russell , 
1988) ,  an d psycholog y (e.g. ,  Vos s e t  al. ,  1986) .  Mos t  o f 
thes e researcher s hav e focuse d o n relativel y simpl e 
argument s mad e b y singl e individuals .  B y contrast ,  ther e i s 
littl e wor k o n h o w t o represen t  th e idea s presente d i n th e 
giv e an d tak e o f  complex ,  dialectica l  argument s (althoug h 
see CavalU-Sforz a e t  al. ,  1992 ;  Wigmore ,  1937) . 

The argumen t  networ k  ̂ proac h t o representin g dialectica l 
argument s i s base d o n Toulmin' s argumen t  frame .  Th e 
argumen t  fram e i s modifie d i n severa l  way s t o represen t 
dialectica l  argument s rathe r  tha n simpl e argument s presente d 
by a  singl e arguer .  Argumen t  frame s mus t  b e allowe d t o 
hn k wit h eac h other ,  s o tha t  ther e i s a  graduall y expandin g 
web o f  interlockin g arguments .  I n orde r  fo r  th e argumen t 
frame s t o b e interlinked ,  th e basi c argumen t  fram e i s simpli -
fied.  First ,  backing s ar e no t  treate d a s a  separat e elemen t 
withi n eac h argumen t  frame .  Instead ,  a  backin g i s simpl y a 
datu m whos e clai m i s th e warran t  fro m a  differen t  argumen t 
frame ;  backing s an d warrant s therefor e hav e th e sam e rela -
tionshi p a s an y othe r  datu m an d claim .  Second ,  rebuttals  ar e 
treate d no t  a s separat e argumen t  element s bu t  a s dat a tha t 
contradic t  claims ,  warrants ,  o r  othe r  data .  Third ,  dat a ar e 
sometime s conjunctive ,  s o tha t  severa l  proposition s take n 
togethe r  ca n serv e a s th e datu m supportin g a  claim .  Thes e 
modification s permi t  on e t o combin e argumen t  frame s i n a 
straightforwar d manne r  t o produc e web s o f  interlinke d argu -
ment s an d counterarguments .  Figur e 2  present s a n argumen t 
networ k fo r  th e beginnin g o f  th e Ston e Fo x discussion . 
(Eac h statemen t  i s numbere d wit h it s tur n number. ) 

Thre e ultimat e claim s ar e argue d for .  Car l  argue s tha t 
Ston e Fo x shoul d g o ahea d an d wi n th e race ,  an d h e support s 

Willi e too k a  shor t  cut . - •  Q  So ,  presumably . 

Sinc e 

W A  perso n wh o take s shortcut s i s 
disqualifie d fro m winning . 

On account of 

B The following rules of the race .... 

C Willi e shoul d no t  wi n 
th e race . 

Unles s 

R Th e rule s wer e no t  nnad e clea r 
t o th e participants . 

Figur e 1 .  Exampl e o f  Touhnin' s argumen t  frame . 
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Mari a woul d i f  sh e 
wer e Ston e Fox .  (4 ) 

Willie' s do g died .  (4 ) 

& 

Willi e practicall y won .  (4 ) 

& 

Willi e ha d onl y on e dog .  (4 ) 

Stone Fox needed the 
money fo r  hi s land .  (7 ) 

Willie's dog is dead. (1) 

& 

Stone Fox can't bring the 
dog bac k t o lif e an d hav e 
th e do g g o ahead .  (1 ,  3 )  | 

Stor y say s tha t  whe n 
the y wer e goin g pas t 
grandfather' s place , 
th e grandfathe r  wa s 
fine .  (9 ) 

\ 

Mari a woul d 
hav e jus t  sa t 
there .  (2 ) 

Ston e Fo x 
woul d fee l  sorr y 
fo r  Willie .  (4 ) 

You o r  Mari a woul d 
be upset .  (2 ) 

Mari a wa s sa d whe n 
the y ha d t o ge t  ri d 
of  he r  dog .  (2 ) 

; x 
Ston e Fo x 
shoul d jus t 
go ahea d an d 
wi n th e race . 

(1 ) 

7 
Grandfathe r 
i s  fine .  (9 ) 

X 

Ston e Fo x 
and Willi e 
shoul d ti e 
and spli t  th e 
money.  (2 ) 

Ston e Fo x coul d 
wi n th e rac e an d 
giv e on e o f  hi s 
dog s t o Willie .  (5 ) 

Willi e wa s ^ 
upset .  (2 ) 

Tax collector 
woul d giv e 
the m mor e 
tim e t o ear n 
th e money . 

Willie' s 
grandfathe r  ca n 
tr y an d pa y th e 
res t  o f  it .  (2 ) 

* ^ 

Willi e wa s abou t  t o 
wi n a  rac e an d sav e 
hi s grandfather' s 
land .  (2 ) 

& 

Just 10 feet from 
th e finish ,  hi s do g 
dies .  (2 ) 

Tax collector sees 
ho w clos e yo u ar e 
t o payin g taxes .  (6 ) 

He' s better ,  no t  fine .  (10 ) 

Ahhoug h Ala n 
i s no t  sick ,  h e 
stil l  take s 
medicine .  (17 ) 

I  Tha t  mornin g 
he wa s ver y 
sick .  (12 ) 

^ 

& 
(Las t  nigh t  I 
he wa s ver y 
sick. )  (12 ) 

If  yo u ha d 
chicke n pox , 
yo u couldn' t 
get  bette r 
overnight .  (12 ) 

res t  o f  It .  (2 )  w 

\  X 

& 
Willie' s do g died .  (6 ) 

Willi e woul d rathe r 
hav e a  do g tha n 
rrwney .  (5 ) 

Willie' s grand -
fathe r  go t  bette r 
al l  o f  a  sudden . 

(2 ) 

You 
would .  (5 ) 

That' s t o 
prevent//(18 ) 

They said the night 
befor e th e rac e tha t 
Willi e ha d t o g o ou t  an d 
get  hi s grandfather' s 
medicine .  (14 ) 

He wa s sic k 
fo r  a  lon g 
time .  (13 ) 

He ha d t o ge t  hi s 
nnedicine .  '̂̂ ^-f a 
(14 )  ^ = * ^ He ra n ou t  o f 

medicine . 
(14,15 ) 

-e -

o 

• ^ 

Supportin g evidenc e lin k betwee n 
datu m an d clai m wit h implici t  warran t 

Supportin g evidenc e lin k betwee n 
datu m an d clai m wit h explici t  warran t 

Rebuttin g lin k betwee n a  datu m 
and th e denia l  o f  a  clai m 

Figur e 2 .  A n argumen t  networ k representatio n o f  a  segmen t  o f  a  dialectica l  argument . 

hi s clai m wit h thre e separat e line s o f  argumen t  i n Turn s 1 , 
3,  7 ,  an d 9 .  Mari a argue s i n Turn s 2 ,  4 ,  an d 6  tha t  Ston e 
Fox shoul d ti e wit h Willi e an d spli t  th e mone y wit h him . 
Ala n claim s i n tur n 5  tha t  Ston e Fo x shoul d giv e WilU e on e 
of  hi s dogs .  I n Turn s 9  throug h 18 ,  Mari a an d Car l 
construc t  a n argumen t  aroun d th e clai m tha t  Willie' s 
grandfathe r  i s  n o w better ,  wit h Car l  arguin g tha t  grandfathe r 
i s  bette r  an d Mari a tha t  h e i s stil l  sick . 

Eve n thoug h th e argumen t  networ k i n Figur e 2  represent s 
onl y a  smal l  portio n o f  on e discussion ,  i t  illustrate s severa l 
feature s tha t  ar e typica l  o f  al l  th e discussion s i n th e corpus . 
First ,  th e student s broac h man y line s o f  argument ,  ye t  mos t 
of  thes e line s o f  argumen t  ar e no t  take n u p b y othe r  student s 
and s o ar e lef t  undeveloped .  Fo r  instance ,  i n Tur n 7  Car l 
point s ou t  tha t  on e reaso n w h y Ston e Fo x shoul d wi n i s 
tha t  Ston e Fo x need s mone y fo r  hi s land ,  bu t  othe r  student s 
do no t  pic k u p o n thi s point ,  s o th e ide a goe s unelaborate d 
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and unchallenged .  Onl y a  smal l  proportio n o f  argument s ar e 
extensivel y elaborated .  Second ,  mos t  line s o f  argumen t  ar e 
constructe d b y a  singl e individual ;  thi s i s especiall y tru e o f 
th e less-develope d arguments .  A  smalle r  pcrccniag c o f 
argument s ar e develope d b y multipl e participants ,  aiu J ihcs c 
argument s ar e usuall y th e mos t  highl y develope d ones . 
Third ,  student s explicitl y  stat e ver y fe w warrant s ( 3 % o f  al l 
warrant s i n th e full y analyze d discussions) ,  bu t  ther e i s a 
much large r  proportio n o f  implici t  warrant s tha t  ar e sup -
porte d o r  rebutted  wit h additional ,  explicitl y  state d data .  Fo r 
instance ,  i n Figur e 2  ther e i s jus t  on e explici t  warrant ,  bu t 
ther e ar e fou r  implici t  warrant s tha t  ar e explicitl y  backe d o r 
rebutted . 

Thus ,  th e argumen t  networ k representatio n provide s a 
powerfu l  too l  fo r  analyzin g th e developmen t  o f  dialectica l 
argumentatio n i n children .  Th e representatio n make s i t  eas y 
t o coun t  suc h feature s a s th e numbe r  o f  line s o f  argumen t 
and th e relativ e degre e o f  developmen t  o f  differen t  line s o f 
argumen t 

Causal Networks 

An alternative approach to mapping dialectical arguments is 
th e causa l  network .  Th e causa l  networ k approac h i s inspire d 
by wor k b y Trabasso ,  va n de n Broek ,  an d thei r  colleague s 
(e.g. ,  Trabass o &  va n de n Brock ,  1985 )  o n th e causa l 
structur e o f  stories .  Th e causa l  networ k approac h i s als o 
relate d t o wor k b y Penningto n an d Hasti e (e.g. ,  1992) ,  w h o 
hav e demonstrate d tha t  peopl e w h o observ e a  crimina l  tria l 
organiz e wha t  the y lear n i n th e tria l  a s narratives .  Figur e 3 
present s a  causa l  networ k fo r  th e dialectica l  argumentatio n i n 
Turn s 1  throug h 4  o f  th e transcript .  (Eac h nod e i s numbere d 
wit h tur n numbers .  Rectangle s indicat e event s tha t  actuall y 
occurre d i n th e story .  Oval s mar k hypothetica l  event s tha t 
coul d happe n t o stor y character s i n th e future .  Trapezoid s 
mark idea s derive d frcxn  backgroun d knowledge. ) 

Causal  networ k representation s o f  dialectica l  argument s 
appea r  necessar y becaus e argumen t  network s fai l  t o captur e 
tw o ke y characteristic s o f  th e argumentation .  First , 
argumen t  network s fai l  t o captur e causa l  an d tempora l 
connections .  Fo r  instance ,  Maria' s first  contributio n t o th e 
discussio n i n Tur n 2  include s th e followin g propositions : 
(a )  Willi e wa s abou t  t o wi n th e race ,  (b )  Willie' s do g died , 
(c )  Ston e Fo x woul d fee l  sorr y fo r  Willie ,  an d (d )  Ston e Fo x 
coul d ti e an d spli t  th e mone y wit h Willie .  I n th e argumen t 
networ k representation ,  thes e fou r  proposition s ar e separat e 
claim s an d dat a i n separat e arguments .  The y posses s n o 
tempora l  relationships ,  becaus e th e argumen t  frame s allo w 
onl y th e relationshi p o f  premis e an d conclusion .  Bu t  i n 
fact ,  th e fou r  assertion s m a k e u p a  tempora l  sequenc e o f 
events ,  wit h eac h even t  enablin g o r  causin g th e subsequen t 
event .  Maria' s argument ,  therefore ,  i s  no t  jus t  a  se t  o f 
premise s an d conclusion s bu t  a  serie s o f  event s tha t  ar e 
connecte d causall y an d temporally .  Th e orderin g o f  thes e 
proposition s i n th e argumen t  networ k i n Figur e 2  doe s no t 
reflec t  thi s tempora l  orde r  o r  causa l  connection . 

I t  i s  possible ,  o f  course ,  t o augmen t  argumen t  network s 
wit h formalism s tha t  encod e causa l  an d tempora l  relations . 
Thi s ha s not ,  however ,  bee n don e b y mos t  o f  th e scholar s 
who hav e use d argumen t  frames .  M o r e important ,  th e cor e 
organizin g principl e o f  argumen t  network s i s th e premise -

conclusio n relationshi p rathe r  tha n th e causa l  o r  tempora l 
relationship .  I n th e argumen t  network ,  th e mos t  closel y 
relate d idea s ar e see n t o b e idea s tha t  fal l  int o premise -
conclusio n pattern s rathe r  tha n idea s tha t  ar e temporall y o r 
causall y related .  I n th e causa l  network ,  precedenc e i s give n 
t o th e causa l  an d tempora l  relationships . 

Th e secon d shortcomin g o f  argumen t  network s i s tha t 
the y sometime s dissociat e idea s tha t  appea r  t o b e closel y 
connected .  T o illustrate ,  i n th e argumen t  networ k i n Figur e 
2,  Carl' s  firs t  argumen t  (Ston e Fo x shoul d wi n becaus e 
Willie' s do g i s dea d an d can' t  b e brough t  bac k t o life )  i s  no t 
linke d t o Maria' s argumen t  tha t  Ston e Fo x woul d fee l  sorr y 
fo r  Willie ,  s o Ston e Fo x shoul d le t  Willi e tie) ;  instead . 
Figur e 2  implie s tha t  Car l  make s on e argument ,  an d Mari a 
makes a  separat e argumen t  fo r  a  contrar y position . 
However ,  Car l  an d Maria' s argument s actuall y see m t o b e 
mor e closel y connected :  Bot h ar e concerne d wit h th e 
ramification s o f  th e deat h o f  Willie' s dog .  Car l  insist s tha t 
th e dog' s deat h mean s tha t  Willi e can' t  win ,  s o Ston e Fo x 
migh t  a s wel l  g o ahea d an d win .  Maria ,  b y contrast ,  focuse s 
on a  differen t  se t  o f  consequence s o f  th e dog' s death . 
Willie' s misfortune s woul d lea d Ston e Fo x t o fee l  sorr y fo r 
him ,  s o Ston e Fo x migh t  decid e t o ti e wit h Willie .  Th e 
argumen t  networ k representation  fail s  t o highligh t  thi s focu s 
on alternativ e consequences  o f  th e dog' s death . 

I n causa l  networ k representation s o f  dialectica l 
argumentation ,  event s ar e place d i n causal ,  tempora l 
sequences .  Th e event s for m causa l  sequence s i n whic h on e 
even t  m a y strongl y caus e o r  weakl y enabl e th e nex t  even t  i n 
th e sequenc e (Trabass o &  va n de n Broek ,  1985) . 

I n causa l  networ k representation s o f  dialectica l  arguments , 
envisionment s (d e Klee r  &  Brown ,  1984 )  pla y a  ke y role . 
Envisionment s ar e mutuall y exclusiv e alternativ e causa l 
paths .  D e Klee r  an d Brow n applie d th e ide a t o th e domai n o f 
physica l  causality ,  bu t  envisionment s ca n als o b e applie d t o 
ethica l  argumentation .  Th e dialectica l  argument s i n ou r 
corpu s ofte n consis t  o f  student s proposin g differen t 
hypothetica l  envisionment s tha t  coul d follo w fro m particula r 
events .  Fo r  instance ,  Ston e Fo x coul d decid e t o le t  Willi e 
ti e him ,  whic h woul d hav e on e se t  o f  likel y consequences , 
or  h e coul d g o ahea d an d win ,  whic h woul d hav e a  mutuall y 
exclusiv e se t  o f  likel y consequences .  Students '  argument s 
ofte n cente r  aroun d jus t  wha t  thes e likel y consequence s are . 

Figur e 3  i s a  causa l  networ k o f  th e first  fou r  turns .  Car l 
begin s i n Tur n 1  b y layin g ou t  tw o envisionment s tha t 
coul d ensu e fro m th e dog' s death :  Ston e Fo x coul d g o ahea d 
and wi n th e race ,  o r  th e do g coul d com e bac k t o lif e an d g o 
ahead .  Becaus e th e latte r  envisionmen t  i s physicall y 
impossible ,  Ston e Fo x i s lef t  wit h n o alternativ e bu t  t o g o 
ahea d an d wi n th e race . 

The node s labele d 2 a i n Figur e 3  mak e u p th e first  par t  o f 
Maria' s respons e t o Car l  i n Tur n 2 .  Th e causa l  networ k rep -
resentation ,  unlik e th e argumen t  networ k representation , 
shows tha t  Mari a i s buildin g upo n th e idea s tha t  Car l  ha s in -
troduced .  Sh e begin s b y addin g thre e event s tha t  preced e th e 
stat e o f  Willie' s do g bein g dea d Thes e antecedent s ar e tha t 
Willi e i s 1 0 fee t  fro m th e finish  line ,  Willi e i s abou t  t o 
win ,  an d the n th e do g dies .  The n Mari a add s furthe r  conse -
quence s t o wha t  woul d hav e happene d i f  Willi e ha d won : 
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Mari a woul d 
fee l  sorr y fo r 
Willie . 

Mari a woul d 
hav e jus t  sa t 
there . 

Willi e wa s almos i 
read y t o wi n th e 
race . 

Willi e ha d 
onl y on e do g 

\ 

Willi e wa s jus t 
10 fee t  away . You o r  Mari a 

woul d b e upse t 

z 
I Ston e Fo x 

feel s sorr y 
fo r  Willi e 

Willi e s  do g 
died . Mari a wa s sa d 

when the y ha d t o 
get  ri d o f  he r  dog . 

Ston e Fo x 
and Willi e 
tie . 

Willi e i s 
upset . Willie' s do g 

i s dead . 

/ V 

You can t 
brin g th e do g 
bac k t o lif e 

Ston e Fo x a n 
Willi e spli t  th e 
nrione y 

Ston e Fo x 
bring s th e do g 
bac k t o life . 

Grandfathe r  pa y 
fo r  th e res t  o f  th e 
land . 

WIli e 
can' t  win . The do g 

goe s ahea d 

Ston e Fo x 
wins . Willi e win s 

th e race . Willie' s 
lan d i s 
saved . 

Grandfathe r 
got  bette r  al l 
of  a  sudden . 

" ^  Causa l  o r  enablin g connectio n 

•^ Innpossible causal connection 
A 

Relatio n o f  evidenc e fo r  a  lin k o r  nod e 

Indicates that an event or state is 
desirabl e (+ )  o r  undesirabl e (-- ) 

Figur e 3 .  A  causa l  networ k representatio n o f  a  segmen t  o f  a  dialectica l  argumen t 

Willi e woul d hav e w o n th e rac e an d save d hi s grandfather' s 
land .  Mari a ha s thu s buil t  upo n th e beginnin g an d en d o f 
on e o f  Carl' s  causa l  chains . 

Mari a als o note s a  n e w consequenc e tha t  follow s fro m th e 
dog' s death :  Th e dog' s deat h upset s Willie .  Maria' s clearl y 
implie s tha t  thi s stat e i s highl y undesirable ,  whic h i s 
symbolize d i n th e networ k b y a  triangl e wit h a  minu s sig n 
insid e it . 

I n th e las t  hal f  o f  Tur n 2  (th e node s labele d 2 b i n Figur e 
3) ,  Mari a construct s a  n e w envisionmen t  tha t  achieve s th e 
desirabl e stat e o f  WilUe' s lan d bein g saved .  Mari a presse s 
tha t  Ston e Fo x an d Willi e ti e an d spli t  th e money .  Then , 
sinc e Willie' s grandfathe r  i s  gettin g better ,  h e wil l  b e abl e t o 
pay fo r  th e res t  o f  th e lan d an d sav e th e farm . 

Eac h o f  Maria' s envisionment s culminate s i n on e o r  mor e 
stat e o r  even t  tha t  i s  take n t o b e desirabl e o r  undesirable . 
Thi s i s typica l  o f  th e children' s ethica l  argumentatio n i n ou r 
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corpu s o f  discussions .  Th e majorit y o f  th e argumentatio n 
consist s o f  student s proposin g alternativ e envisionment s 
tlia t  en d i n desirabl e o r  undesirabl e state s o r  events . 

I n respons e t o Maria ,  Car l  reaffirm s i n Tur n 3  iJia t  Willi e 
canno t  wi n th e rac e (an d therefore ,  presumably ,  tha t  Willi e 
canno t  tie ,  either) .  H e attempt s t o recas t  Maria' s 
envisionmen t  a s a n impossibl e envisionment ,  on e tha t 
canno t  happen .  Maria' s respons e i s a  cleve r  maneuve r  t o 
strengthe n he r  causa l  sequenc e b y linkin g tw o causa l 
sequence s tha t  ar e a s ye t  unconnected ;  sh e link s th e sequenc e 
i n 2 a wit h th e sequenc e i n 2b .  Sh e assert s tha t  Willie' s 
misfortun e woul d lea d Ston e Fo x t o fee l  sorr y fo r  Willie , 
whic h woul d i n tur n mak e hi m decid e t o le t  Willi e ti e him . 
Thus ,  Mari a create s a  serie s o f  link s betwee n a  nod e tha t 
Carl  agree s t o b e valid ,  th e dog' s dying ,  an d Ston e Fox' s 
possibl e decisio n t o le t  Willi e ti e him . 

Figur e 3  suggest s tha t  th e argumen t  betwee n Mari a an d 
Carl  i n Turn s 1  throug h 4  consist s o f  constructin g envi -
sionment s tha t  terminat e i n state s o r  event s tha t  th e discus -
sant s tak e t o b e desirabl e o r  undesirable .  Thi s i s th e pre -
dominan t  patter n i n al l  o f  th e discussion s tha t  hav e bee n ex -
amined .  Fo r  instance ,  student s wh o wan t  Willi e t o wi n 
construc t  envisionment s i n whic h Willie' s victor y ha s posi -
tiv e consequence s (Willi e ca n sav e th e far m an d h e an d hi s 
grandfathe r  ca n continu e t o liv e there )  an d envisionment s i n 
whic h Ston e Fox' s victor y ha s negativ e consequence s 
(Willi e an d hi s grandfathe r  hav e nowher e t o go) .  B y con -
trast ,  student s wh o favo r  Ston e Fox' s victor y construc t  en -
visionment s i n whic h Ston e Fox' s victor y ha s positiv e con -
sequence s an d Willie' s victor y ha s negativ e consequences . 

Causal  network s alon e canno t  accoun t  fo r  al l  aspect s o f 
th e argumentation .  Figur e 3 ,  fo r  instance ,  show s tha t  som e 
of  th e causa l  link s ar e supporte d b y evidence .  Mari a 
support s th e ide a tha t  th e dog' s deat h woul d upse t  Willi e b y 
appealin g t o he r  peers '  empatheti c emotiona l  reactions .  Sh e 
support s th e ide a tha t  sh e hersel f  woul d b e upse t  wit h 
additiona l  evidenc e tha t  sh e wa s sa d whe n he r  famil y ha d t o 
get  rid  o f  thei r  dog .  Thi s evidentiar y suppor t  take s th e for m 
of  Toulmin-lik e argumen t  frame s embedde d withi n th e 
causa l  network . 

Lik e argumen t  networks ,  causa l  network s provid e a 
powerfu l  too l  fo r  investigatin g th e characte r  o f  dialectica l 
discussion s i n classrooms .  I n th e tw o discussion s tha t  hav e 
been exhaustivel y analyzed ,  a  larg e majorit y o f  al l 
statement s fal l  int o envisionments .  However ,  althoug h 
fourt h grader s frequentl y impl y o r  stat e tha t  th e termina l 
event s i n thes e envisionment s ar e desirabl e o r  undesirable , 
the y seldo m justif y thes e valu e judgments ;  les s tha n 5 % o f 
valu e judgment s ar e defende d o r  justified .  Similarly ,  th e 
student s almos t  neve r  weig h th e relativ e desirabilit y  o f  dif -
feren t  event s o r  state s (e.g. ,  whic h i s mor e highl y desirable : 
recoverin g triba l  land s o r  savin g Willie' s  farm?) .  Ver y fe w 
causa l  connection s (les s tha n 5%)  ar e supporte d o r 
challenge d wit h evidence ,  eve n thoug h i t  appear s tha t  man y 
of  th e propose d causa l  connection s coul d reasonabl y b e 
calle d int o question .  Suc h indicator s ar e ver y usefu l  fo r 
evaluatin g th e progres s o f  student s a s the y lear n t o argu e 
durin g discussions .  I t  woul d als o b e interestin g t o compar e 
discussion s o f  adult s wit h discussion s b y childre n o n thes e 

dimensions ,  a s wel l  a s t o examin e ho w differen t  type s o f 
argumentatio n (ethical ,  scientific ,  etc. )  differ . 

A weaknes s o f  causa l  networic s i s tha t  the y fai l  t o captur e 
th e sens e i n whic h student s self-consciousl y advanc e reason s 
and evidence .  Durin g th e discussions ,  student s us e suc h 
term s a s reasons ,  evidence ,  positions ,  an d challenge s t o refe r 
t o thei r  ow n discourse .  The y sometime s summariz e th e 
discussio n b y listin g line s o f  argumen t  tha t  the y hav e 
considere d s o far .  I n short ,  th e discussant s ofte n see m t o 
conceptualiz e thei r  discours e a s set s o f  argument s an d 
counterarguments .  Causa l  networi u ar e no t  organize d i n thi s 
way.  I t  appears ,  then ,  tha t  th e discussion s ca n b e viewe d a s 
bein g organize d bot h a s pattern s o f  premise s an d conclusion s 
i n argumen t  network s an d a s rival  envisionment s i n causa l 
networks .  A  complet e understandin g o f  th e discussion s 
appear s t o requir e representation s tha t  captur e bot h patterns . 

Acknowledgments 

This research was supported in part by Department of 
Educatio n gran t  R l  17E2021 8 t o Richar d Anderson .  I  than k 
Richar d Anderson ,  Marth a Waggoner ,  Willia m Brewer ,  an d 
tw o anonymou s reviewer s fo r  thei r  helpfu l  cranments . 

References 

Cavalli-Sforza. V., Lesgold, A. M., & Weiner, A. W. 
(1992) .  Strategie s fo r  contributin g t o collaborativ e 
arguments .  I n Proceeding s o f  th e Fourteent h Annua l 
Conferenc e o f  th e Cognitiv e Scienc e Societ y (pp .  755 -
760) .  HUlsdale ,  NJ :  Erlbaum . 

Cohen,  P .  R .  (1985) .  Heuristi c reasonin g abou t 
uncertainty :  A n artificia l  intelligenc e approach .  Boston : 
Piuna n Advance d Publishin g Program . 

de Kleer ,  J. ,  &  Brown ,  J .  S .  (1985) .  A  qualitativ e physic s 
based o n confluences .  Artificia l  Intelligence ,  24 ,  7-83 . 

Eemeren ,  F .  H .  van ,  &  Grootendorst ,  R .  (1992) . 
Argumentation ,  communication ,  an d fallacies :  A  pragma -
dialectica l  perspective .  Hillsdale ,  NJ :  Exlbaum . 

Fisher ,  A .  (1988) .  Th e logi c o f  rea l  arguments . 
Cambridge :  Cambridg e Universit y Press . 

Pennington ,  N. ,  &  Hastie ,  R .  (1992) .  Explainin g th e 
evidence :  Test s o f  th e stor y mode l  fo r  juro r  decisio n 
making .  Journa l  o f  Personalit y an d Socia l  Psychology , 
62,  189-206 . 

Russell ,  T .  L .  (1988) .  Question s an d arguments .  I n J .  T . 
Dillo n (Ed.) ,  Questionin g an d discussion :  A  multi -
disciplinar y stud y (pp .  240-258) .  Norwood ,  NJ :  Ablex . 

Scriven ,  M .  (1976) .  Reasoning .  Ne w York :  McGraw-HiU . 
Toulmin ,  S .  E .  (1958) .  Th e use s o f  argument .  Cambridge : 

Cambridg e Universit y Press . 
Trabasso ,  T. ,  &  va n de n Broek ,  P .  (1985) .  Causa l  thinkin g 

and th e representatio n o f  narrativ e events .  Journa l  o f 
Memory an d Language ,  24 ,  612-630 . 

Voss .  J .  F. ,  Blais ,  J. ,  Means ,  M .  L. ,  Greene ,  T .  R. ,  & 
Ahwesh,  E .  (1986) .  Informa l  reasonin g an d subjec t 
matte r  knowledg e i n th e solvin g o f  economic s problem s 
by naiv e an d novic e individuals .  Cognitio n an d 
Instruction ,  3 ,  269-302 . 

Wigmore ,  J .  H .  (1937) .  Th e scienc e o f  judicia l  proo f 
Boston :  Little ,  Brown . 

549 


	Cogsci_1995_544-549



