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A b s t r a c t 

Th e finding s o f  philosophers ,  linguists ,  an d 

psychologist s ar e conjoine d her e i n a n effor t  t o 

develo p a  descriptive/analyti c accoun t  o f  reasonin g a s 

i t  actuall y occur s i n socia l  settings .  Th e primar y 

focu s o f  thi s pape r  i s  th e reasonin g tha t  occur s i n 

discussion s o f  controversia l  socia l  issue s b y group s o f 

peers .  Preliminar y analysi s indicate s tha t  rathe r 

sophisticate d argumen t  structure s emerg e fro m thes e 

informa l  settings ,  an d tha t  conversationa l  interactio n 

stimulate s th e developmen t  o f  arguments .  Althoug h 

participant s di d no t  alway s full y stat e thei r  arguments , 

th e investigator s fel t  justifie d i n attributin g implici t 

premise s becaus e thes e wer e referred  t o late r  i n th e 

conversatio n a s i f  the y ha d bee n stated .  I n thi s 

respec t  a t  least ,  instea d o f  merel y assumin g tha t 

subject s ar e goo d a t  reasoning ,  thi s stud y provide s 

evidenc e fo r  th e claim . 

I n thi s paper ,  a  syste m fo r  codin g element s o f 

reasonin g an d a  metho d fo r  displayin g th e interactiv e 

structur e o f  reasonin g i n conversation s ar e developed . 

A long-ter m goa l  i s  t o us e th e informatio n gaine d 

fro m thi s stud y t o hel p understan d an d correc t  tw o 

problem s tha t  aris e i n th e teachin g o f  reasoning :  th e 

difficult y m a n y student s hav e wit h acquirin g th e 

principle s o f  reasonin g i n standar d logi c course s an d 

th e difficult y o f  transferrin g whateve r  reasonin g skill s 

ar e acquire d i n th e classroo m t o n e w situations . 

Introduction 

Georg e Herber t  M e a d calle d though t  a  "conversatio n 

wit h th e generalize d other, "  implyin g tha t  a s w e thin k 

individuall y w e attemp t  t o respond--intemall y an d 

vicariously-t o th e imagine d response s o f  other s t o ou r 

idea s an d arguments .  Hi s formulatio n suggest s th e 

stud y o f  actua l  conversatio n i n orde r  t o analyz e th e 

publi c form s o f  reasonin g tha t  ar e though t  t o li e a t  th e 

root s o f  privat e form s o f  competence .  Th e stud y o f 

reasonin g a s a  for m o f  socia l  practic e ha s onl y 

recentl y entere d th e mainstrea m o f  psychologica l 

research ,  influence d heavil y b y th e rediscover y o f 

Vygotsky .  He ,  lik e Mead ,  offere d a  visio n o f  huma n 

thinkin g grounde d i n socia l  life .  Bot h sa w privat e 

reasonin g a s a n internalizatio n o f  processe s originall y 

carrie d ou t  publicl y an d i n interactio n wit h others .  I n 

examinin g th e actua l  processe s o f  share d reasoning , 

an obligatio n i s  incurre d t o understan d huma n 

reasonin g i n broade r  term s tha n thos e offere d b y 

forma l  logi c an d statistics .  Thi s wor k thu s depart s 

fro m studie s b y psychologist s i n whic h a  majo r 

concer n i s  th e explanatio n o f  w h y huma n reasonin g 

doe s no t  alway s confor m t o accepte d normativ e 

standard s (Brain e &  Rumai n 1963 ;  Johnson-Lair d 

1983 ;  Nisbet t  &  Ros s 1980 ;  Tversk y &  Kahneman n 

1974) .  Piaget ,  whos e wor k trace s th e acquisitio n o f 

normativ e logico-mathematica l  stfucture s an d th e 

effect s o f  thei r  absenc e o n children' s reasoning ,  als o 

fall s  withi n thi s normativ e tradition . 

Withi n cognitiv e science ,  challenge s t o th e 

dominan t  rol e o f  forma l  logi c a s a n accoun t  o f  huma n 

reasonin g ar e producin g growin g concer n fo r  th e rol e 

of  argument ,  contradiction ,  an d negotiatio n processes . 

Doubt s tha t  though t  ca n b e full y accounte d fo r  i n 

term s o f  a n individual' s processin g a  se t  o f  symbol s 

wit h fixed  meaning s ar e leadin g som e cognitiv e 

scientist s t o pres s fo r  theorie s o f  cognitio n tha t  ar e 

mor e connecte d t o bot h th e physica l  an d th e socia l 

world .  Th e metapho r  o f  cognitiv e system s a s socia l 

system s i n connectionis t  an d blackboar d model s o f 

thinkin g make s th e entir e cognitiv e scienc e 

communit y mor e ope n tha n i t  wa s a  decad e ag o t o th e 

ide a o f  knowledg e a s disu-ibute d acros s severa l 

individual s whos e interaction s determin e decisions , 

judgments ,  an d proble m solutions .  Sharin g wit h th e 

Soviet-originate d activit y theor y (Leonte'e v 1981 )  a n 

antifunctionalis t  poin t  o f  vie w i n whic h inienlionalit y 

an d affec t  ar e component s o f  cognitiv e activity , 

America n theorist s o f  situate d cognitio n questio n 

whethe r  a  cognitiv e cor e tha t  i s  independen t  o f 

contex t  an d intentio n ca n b e foun d (Brown ,  Collins , 

& Dugui d 1989 ;  Green o 1988 ;  Lav e 1988 ;  Suchma n 

1987) .  Ou r  projec t  attempt s t o sho w h o w th e form s 

of  discours e ar e intimatel y relate d t o reasoning ,  an d 

i n doin g s o forge s multidisciplinar y link s t o rhetoric , 

informa l  logi c (Griz e &  Pieraut-LeBonnie c 1983 ; 

'Credit s 
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Toulmi n 1958) ,  pragmatic s (Gric e 1989 ;  Searl e 1983 ) 

and th e structur e o f  conversatio n (Clar k 1978 ; 

Schegloff ,  i n press ;  Sperbe r  &  Wilso n 1986) . 

Situation s o f  share d reasoning .  I n studyin g 

reasonin g a s a  for m o f  socia l  practice ,  w e assum e tha t 

th e structur e o f  reasonin g depend s significantl y no t 

onl y o n th e conten t  o f  th e conversation ,  bu t  als o o n 

th e natur e o f  th e situatio n i n whic h tha t  reasonin g 

occurs .  Fo r  example ,  feature s likel y t o affec t  th e 

cours e o f  reasonin g includ e th e relativ e socia l  statu s 

of  th e participants ,  th e goa l  tha t  th e grou p adopt s fo r 

th e conversation ,  th e goal s o f  eac h participant ,  th e 

kind s o f  physica l  display s available ,  an d w h o ca n se e 

or  manipulat e thes e displays .  Thi s projec t  examine s 

severa l  conversationa l  situation s i n whic h reasonin g 

occurs :  classroo m discussion s le d b y a  teacher ,  join t 

problem-solvin g session s relate d t o schoolwor k (som e 

involvin g manipulabl e compute r  displays) ,  an d 

discussion s o f  controversia l  socia l  issue s b y group s o f 

peers . 

A n analysi s o f  a  conversatio n amon g thre e 

universit y student s i s reporte d here .  Volunteer s fro m 

a cours e o n philosoph y o f  scienc e an d publi c polic y 

wer e organize d int o group s o f  thre e wit h tw o initiall y 

oppose d t o nuclea r  powe r  an d on e i n favo r  o f  it . 

The y wer e instructe d t o discus s nuclea r  powe r  fo r 

abou t  twent y minute s wit h th e goa l  o f  reachin g a 

consensus .  Thei r  discussion s wer e videotape d an d 

Û an scribed . 

Preliminar y analysis .  Afte r  viewin g th e tap e 

severa l  times ,  th e investigator s frame d thre e broa d 
categorie s o f  analysis :  Translatio n (a n interpretatio n 

by th e researcher s o f  th e actua l  utterance s o f  th e 

subjects) ;  Logi c (a n outlin e o f  th e pattern s o f 

reasoning) ;  an d Discours e (othe r  linguistic ,  social ,  an d 

interpersona l  aspect s o f  conversation) . 

A.  Translation .  Eac h speake r  wa s identifie d b y a 

letter .  Grammatica l  unit s tha t  approximate d sentence s 

wer e give n separat e lin e numbers .  I n "translating " 

sentences ,  referent s t o pronouns ,  dates ,  an d time s 

wer e secured .  W h e n fals e start s an d qualifier s 

seemed no t  directl y relevan t  t o th e lin e o f  reasoning , 

the y wer e transferre d t o th e Discours e categor y fo r 

late r  analysis .  T o chec k reliability ,  investigator s 

independentl y constructe d translations .  Th e degre e o f 

intersubjectiv e agreemen t  obtaine d provide d 

reasonabl e assuranc e tha t  th e translation s articulate d 

mor e full y th e intention s o f  th e speake r  instea d o f 

imposin g n e w meaning s tha t  th e speake r  di d no t 

intend . 

Subject s ofte n m a d e elliptica l  claim s tha t  coul d b e 

construe d a s part s o f  arguments .  Wheneve r  missin g 

element s wer e supplied ,  th e interpolation s wer e 

presente d alongsid e th e actua l  word s o f  th e 

participants .  Th e appende d transcriptio n i s a  reprintin g 

of  pa n o f  th e protoco l  wit h actua l  word s o f  th e 

participant s i n th e lef t  colum n an d translation s an d 

interpolation s i n th e righ t  column .  Th e labe l  "T "  i s 

use d t o indicat e a  translation .  Fo r  example ,  TC4. 2 

denote s ou r  translatio n o f  speake r  C' s word s i n 4.2 . 

Interpolate d element s o f  argument s ar e marke d "L. " 

B.  Logic .  I n accordanc e wit h th e goa l  o f 

understandin g th e structur e o f  reasonin g unde r 

condition s o f  conversation ,  bu t  als o recognizin g tha t 

onl y a  limite d numbe r  o f  variable s coul d b e 

considere d i n th e first  roun d o f  analysis ,  a  codin g 

syste m (summarize d i n appende d Logi c Key )  wa s 

devise d t o pic k ou t  salien t  feature s o f  reasoning . 

C.  Discourse .  Analysi s o f  pragmati c feature s o f 

conversation s les s obviously  relevan t  t o reasonin g 

tha n thos e code d i n th e logi c categor y i s schedule d t o 

begi n thi s summer . 

Analysi s o f  th e structur e o f  reasoning .  T w o 

question s motivate d thi s research .  O n e wa s whethe r 

peopl e actuall y engag e i n reasonin g i n conversationa l 

settings ,  or ,  a s m a n y critic s complain ,  peopl e simpl y 

stal e opinion s an d belief s withou t  attemptin g t o moun t 

argument s fo r  them .  Th e second ,  mor e open-ended , 

questio n focuse d o n h o w th e conversationa l  settin g 

and interpla y betwee n severa l  participant s encourage d 

or  discourage d th e us e o f  reasonin g skills . 

Most  studie s o f  reasoning ,  eve n th e recen t  literatur e 

on informa l  reasonin g an d critica l  thinking ,  ignor e 

socia l  aspect s o f  th e topi c whil e emphasizin g pattern s 

of  individua l  reasoning .  Wit h fe w exceptions ,  suc h a s 

"brainstorming "  session s i n whic h peopl e tr y t o gai n 

insight s t o solv e specifi c  problems ,  an d th e 

presentatio n o f  scholarl y papers ,  wher e argument s ar e 

offere d t o peer s fo r  critica l  evaluation ,  reasonin g i s 

conceive d a s a  solitar y activit y engage d i n rathe r 

infrequently ,  an d the n a s a  respons e t o puzzle-solvin g 

pressure .  Nevertheless ,  i n respons e t o th e first 

question ,  i t  wa s apparen t  tha t  th e subjects ,  w h o migh t 

hav e use d variou s nonargumentativ e technique s suc h 

as socia l  pressur e t o reac h consensus ,  instea d 

constructe d fairl y elaborat e argument s tha t  wer e 

recognize d an d responde d t o appropriatel y b y thei r 

peers .  Althoug h no t  traine d a s debaters ,  subject s 

employe d standar d technique s suc h a s offerin g 

concession s t o preemp t  criticism s o f  thei r  o w n 

argument s or ,  altematively ,  capitalizin g o n opponent' s 

concession s t o suppor t  a  counterargument . 

S o me insigh t  int o th e proble m o f  unstate d premise s 

emerge d fro m th e study .  Socia l  rule s governin g 

conversatio n (c f  Gric e 1989 )  suppres s th e explici t 

statemen t  o f  claim s tha t  ar e believe d obviousl y 
acceptabl e t o partie s i n a  conversation .  I n U-yin g t o 

reconstruc t  conversationa l  arguments ,  however , 

makin g impUci t  claim s explici t  i s  problematic .  Doe s 

on e alway s assum e tha t  th e perso n presentin g th e 
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argumen t  ha s i n min d a  premis e tha t  wil l  mak e th e 

argumen t  succeed ,  o r  doe s on e coun t  failur e t o m a k e 

a premis e explici t  a  failur e i n reasoning ? I n thi s 

study ,  assignmen t  o f  som e unstate d premise s an d 

conclusion s wa s ampl y justifie d b y specifi c  reference s 

m a de a t  late r  point s i n th e discours e t o thes e unstate d 

claims .  Becaus e n o participan t  proteste d tha t  thes e 

ha d no t  bee n state d o r  wer e no t  intended ,  on e coul d 

safel y assum e tha t  n o part y dispute d thei r  rol e i n th e 

arguments . 

Figur e 1  represent s th e firs t  minut e o f  th e 

transcribe d conversation .  Premise s o f  argument s ar e 

indicate d b y triangle s an d conclusion s b y rectangles . 

Eithe r  m a y b e state d explicitl y  (soli d lines )  o r  implie d 

(dotte d lines) .  Factua l  premises ,  whic h ar e specifi c 

t o a  topi c unde r  discussion ,  ar e distinguishe d fro m 

theoretica l  premises ,  whic h ar e take n t o b e genera l 

belief s share d b y mos t  member s o f  th e participants ' 

culture .  Premis e LC4.3 i  ("Energ y choic e i s limite d t o 

nuclea r  powe r  o r  fossi l  fuels" )  i s  a n exampl e o f  a 

factua l  implie d premise .  Premis e LC4.3ii  ("Th e les s 

costl y alternativ e shoul d b e chosen" )  i s a  theoretica l 

premise .  Becaus e theoretica l  premise s for m par t  o f  a 

widel y share d cultura l  syste m o f  beliefs ,  the y ar e 

rarel y challenge d o r  eve n acknowledged .  A s par t  o f 

thi s project ,  additiona l  experiment s hav e bee n 

undertake n t o validat e attribution s o f  implie d 

premises .  Challenge s an d response s t o the m 

(diamonds )  an d concession s (hexagons )  ar e als o 

identifie d a s basi c element s o f  reasoning .  Thi s 

represent s a  departur e fro m mos t  studie s o f  reasonin g 

i n whic h onl y premise s an d conclusion s ar e regarde d 

as component s o f  arguments .  Premise s ar e generall y 

understoo d t o b e claim s tha t  coul d b e eithe r  tru e o r 

false ,  wherea s challenge s an d concession s ca n b e 

questions ,  doubts ,  o r  exclamation s t o whic h i t  m a y 

not  eve n m a k e sens e t o suppl y a  trut h value . 

Nevertheless ,  challenge s an d th e lik e for m part s o f 

coheren t  structure s o f  reasoning .  Fa r  fro m bein g 

extraneou s o r  irrelevant ,  the y for m an d guid e 

reasonin g i n clearl y recognizabl e ways .  I n ou r 

structura l  diagram s o f  conversationa l  reasoning ,  th e 

challenge s an d concession s ar e th e mos t  densel y 

interconnecte d components .  Thi s indicate s tha t  the y 

ar e doin g importan t  wor k i n movin g argument s 

forwar d i n way s tha t  ar e no t  capture d b y canonica l 

forma l  logica l  categories . 

Bolde d rectangle s an d oval s surroun d whol e 

argumen t  structures ,  eac h m a d e u p o f  severa l  o f  th e 

basi c element s jus t  described .  Oval s indicat e tha t  a n 

argumen t  suuctur e constitute s a n attac k o n a  previou s 

argumen t  structure .  O n e argumen t  su^uctur e ca n b e 

embedde d withi n another .  Fo r  example ,  premise s 

B8. 3 an d TB8.4a ,  leadin g t o conclusio n TB8.4b , 

constitut e a n argumen t  structur e insid e a n attack . 

Arrow s sho w h o w sentence s refe r  t o on e anothe r  o r 

h o w argument s ar e relate d t o othe r  part s o f  th e 

conversation . 

Figur e 1  display s tw o argumen t  structures ,  on e 

presente d b y participan t  C ,  th e secon d b y participan t 

B.  Participan t  C  build s a n argumen t  fo r  he r  openin g 

statemen t  i n favo r  o f  usin g nuclea r  powe r  (LC4.1) . 

She begin s b y concedin g th e negativ e cost s o f  nuclea r 

power  (TC4.2 )  an d the n employ s thre e premises . 

Onl y th e premis e tha t  fossi l  fuel s ar e mor e costl y tha n 

nuclea r  powe r  i s explici t  (TC4.3) .  T w o (implicit ) 

premise s ar e supplie d b y th e researchers .  Al l  fou r 

elements--th e concession ,  th e state d premise ,  an d th e 

tw o implici t  premises-constitut e suppor t  fo r  th e 

conclusio n tha t  nuclea r  powe r  shoul d b e used . 

Becaus e C  hold s th e minorit y positio n i n thi s 

group ,  thi s argumen t  come s unde r  considerabl e attack . 

Initiall y  B  attack s th e argumen t  a s a  whol e (B8.1 )  an d 

support s th e positio n wit h a n embedde d argument . 

B' s stale d premis e i n B8.2 ,  tha t  " .  .  .  ther e ar e 

alternativ e method s w e ca n use, "  i s  a  negatio n o f  C' s 

implici t  premis e (LC4.3i )  tha t  energ y choic e i s limite d 

t o nuclea r  powe r  o r  fossi l  fuels .  Thi s constitute s th e 

first  validatio n o f  ou r  assignmen t  o f  th e implici t 

premis e t o C .  Othe r  instance s o f  thi s typ e o f 

validatio n occu r  i n late r  part s o f  th e conversation . 

Premise s B8. 3 an d TB8.4a ,  leadin g t o th e conclusio n 

tha t  th e consequence s o f  nuclea r  powe r  ar e to o hars h 

t o conside r  it s us e (TB8.4b) ,  intensif y B' s initia l 

positio n agains t  th e us e o f  nuclea r  powe r  (LB8.1) , 

whic h i s i n tur n a  negatio n o f  C' s conclusion . 

Concluding Discussion 

Th e presen t  methodologicall y oriente d pape r  i s bu t  a n 

earl y repor t  o n a  n e w lin e o f  work .  Wit h th e tool s 

develope d here ,  furthe r  analysi s ca n hel p expos e ho w 

peopl e reaso n cooperativel y i n socia l  settings .  Thi s 

analysi s goe s beyon d thos e tha t  hav e becom e 

conventional ,  eve n i n studie s o f  informa l  logic ,  i n 

treatin g a s integra l  part s o f  argument s no t  onl y 

premise s an d conclusion s bu t  als o othe r  element s suc h 

as challenges ,  response s t o challenges ,  an d 

concessions .  S o m e progres s towar d solvin g th e 

troublesom e proble m o f  identifyin g an d attributin g 

implici t  premise s ha s resulted  fro m thi s work . 

I n th e smal l  sampl e o f  conversation s analyze d thu s 

far ,  th e coherenc e o f  th e reasonin g displaye d i s 

impressive .  Participant s liste n carefull y t o eac h othe r 

and construc t  thei r  argument s i n relatio n t o wha t 

other s say .  Mor e sjjecifically ,  the y appea r  t o buil d 

comple x argumen t  an d attac k structures .  Peopl e 

appea r  t o b e capabl e o f  recognizin g thes e sUuciurc s 

and effectivel y attackin g componen t  part s a s wel l  a s 

whol e arguments .  Th e discussant s disar m anticipate d 

(o r  previous )  argument s b y first  makin g concessionar y 
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statement s an d the n weakenin g o r  attackin g thes e 

statement s themselves . 

Althoug h plausibl e alternative s t o th e cleve r 

argumentativ e strategie s w e describ e exist ,  subject s i n 

our  studie s appeare d t o avoi d them .  Ver y fe w 

assertion s occu r  tha t  d o no t  pla y som e rol e i n a n 

argumen t  structure ,  an d rarel y ar e claim s asserte d 

withou t  som e supportin g reasons .  Thi s indicate s tha t 

our  subject s wer e interactiv e a s the y buil t  argumen t 

structures .  Th e discussant s migh t  hav e droppe d 

argument s midstrea m o r  inserte d numerou s irrelevan t 

utterance s int o a n otherwis e coheren t  argument . 

Subject s coul d hav e attacke d position s tha t  non e o f 

th e othe r  discussant s wa s willin g t o defen d ("stra w 

men") .  I f  ou r  subject s ha d no t  apprehende d th e forc e 

of  arguments ,  the y migh t  hav e faile d t o attac k others ' 

argument s o r  faile d t o rebu t  attack s o f  thei r  o w n 

arguments .  I n fact ,  th e protocol s examine d t o dat e 

contai n ver y fe w instance s o f  thes e type s o f  error . 

Thes e observation s poin t  t o a  numbe r  o f  question s 

tha t  wil l  b e th e objec t  o f  futur e investigations .  T o 

tes t  ho w widesprea d th e capacit y fo r  share d reasonin g 

is ,  th e structur e o f  discussion s o f  socia l  issue s b y 

group s o f  differen t  age s an d differen t  level s o f 

educatio n wil l  b e compared . 

The questio n o f  ho w specifi c  linguisti c an d 

conversationa l  structure s migh t  suppor t  o r  inhibi t 

reasonin g wil l  als o b e pursue d b y analyzin g th e 

"Discourse "  feature s o f  th e presen t  corpu s o f  material . 

Othe r  experiment s wil l  se t  u p condition s o f 

"discussion "  i n whic h th e norma l  face-to-fac e 

condition s ar e partl y interrupted .  Fo r  example ,  a 

stud y i s underwa y i n whic h subject s watc h videotape s 

of  severa l  minute s o f  discussio n an d the n respon d a s 

i f  the y wer e member s o f  th e discussio n grou p the y 

watched .  Computer-mediate d conversations ,  whic h 

ar e a n intriguin g newe r  for m o f  socia l  practice ,  ma y 

als o b e investigated . 
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