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Abstrac t 

This paper reports research into how mathematical 
explanation s ar e constructe d durin g conversatio n base d o n 
videotape s o f  pair s o f  studen t  mat h teacher s collaborativel y 
writin g explanation s i n geometry .  I n particular ,  w e analyze d 
ho w disagreement s abou t  part s o f  thei r  explanation s wer e 
managed i n thes e conversations .  I n contras t  t o researc h o n 
disagreemen t  i n everyda y conversation ,  explanatio n 
disagreement s wer e mor e likel y t o overla p wit h precedin g 
turn s an d t o b e state d baldl y withou t  prefaces ,  toke n 
agreement s o r  qualifications .  However ,  th e observe d 
frequencie s o f  differen t  kind s o f  disagreement s wer e no t 
consisten t  wit h a  mode l  favorin g explici t  substantiv e 
disgreemen t  either .  Instead ,  i t  i s  propose d tha t  bot h th e 
interpersona l  concern s tha t  woul d motivat e a  preferenc e fo r 
agreemen t  an d th e conceptua l  concern s fo r  a  qualit y 
explanatio n tha t  woul d motivat e a  preferenc e fo r  substantiv e 
disagreemen t  ar e bein g manage d b y participants . 
Disagreement s ar e co-constructed ,  an d conversant s ar e see n t o 
jointl y emplo y comple x device s fo r  introducin g an d managin g 
disagreemen t  acros s turn s tha t  ca n satisf y bot h kind s o f 
concern s wit h muc h les s conflic t  betwee n the m tha n migh t 
hav e bee n expected . 

Introduct io n 

The research reported here is part of an ongoing project to 
understan d th e processe s throug h whic h conceptua l  chang e 
occur s durin g conversatio n (Greeno ,  i n press ;  Greeno ,  e t  ai. , 
1993) .  Ou r  wor k i s i n th e spiri t  o f  recen t  microgeneti c 
studie s tha t  documen t  th e moment-by-momen t  processe s 
throug h whic h conversation-base d learnin g occur s (Fox , 
1993 ;  Roschelle ,  1992 ;  Schoenfeld ,  Smit h &  Arcavi ,  1993) . 
I n particular ,  w e ar e analyzin g ho w conceptua l  explanation s 
ar e revise d i n conversation .  Sinc e th e explanation s peopl e 
giv e fo r  phenomen a ar e a  ke y sourc e o f  evidenc e fo r  thei r 
understandin g o f  a  domain ,  i t  i s  reasonabl e t o assum e tha t 
explanatio n revisio n wil l  b e a  ke y proces s i n conceptua l 
chang e (Brown ,  e t  al. ,  1993 ;  Schoenfel d e t  al. ,  1993) .  T o 
stud y ho w explanation s ar e revise d i n conversation ,  w e hav e 
collecte d a  corpu s o f  conversation s i n whic h pair s o f  studen t 
mat h teacher s collaborativel y constructe d explanation s fo r 
tw o relate d constructio n problem s i n geometry .  Thi s pape r 
wil l  focu s o n h o w participant s deal t  wit h disagreement s 
abou t  th e substanc e o f  thei r  explanations .  Disagreein g wa s 
chose n partl y becaus e i t  ca n lea d t o explanatio n revisio n an d 
partl y becaus e i t  i s  th e kin d o f  cognitiv e conflic t  ofte n 

hypothesize d t o b e responsibl e fo r  conceptua l  chang e i n 
peer  interactio n (Tudg e &  Rogoff .  1989) . 

Theoretical Framework 

Our assumption, along with Clark and colleagues (Clark & 
Brennan ,  1991 ;  Clar k &  Schaefer .  1989) ,  i s  tha t 
conversatio n i s organize d aroun d a  collaborativ e proces s o f 
grounding .  Throug h it ,  speake r  an d addressee s wor k 
togethe r  t o mak e sur e eac h contributio n t o c o m m o n groun d 
has bee n understoo d wel l  enoug h give n curren t  purposes . 
An importan t  implicatio n o f  thi s las t  provis o fo r 
understandin g agreemen t  an d disagreemen t  abou t 
mathematica l  explanation s i s tha t  th e exac t  for m groundin g 
wil l  tak e i s significantl y dependen t  o n wha t  goals ,  purposes , 
concerns ,  tasks ,  etc .  tha t  participant s ar e tryin g t o fulfil l  i n 
thei r  conversatio n (Clar k &  Brennan ,  1991) . 

I n th e cas e o f  co-constructin g writte n explanation s i n 
conversation ,  a t  leas t  tw o kind s o f  purpose s ar e likel y t o b e 
important—interpersona l  concern s regardin g th e 
maintenanc e o f  a  goo d relationshi p wit h one' s partne r  an d 
conceptua l  concern s gravitatin g aroun d th e desir e (i n thi s 
cas e partiall y  induce d b y experimente r  demand )  t o produc e 
a hig h qualit y explanatio n tha t  bot h participant s agre e to . 
The firs t  arra y o f  concern s hav e bee n considere d universa l 
t o al l  conversation ,  viewe d almos t  a s a  preconditio n fo r 
interactio n t o tak e plac e a t  al l  (Goffman ,  1967) .  A s 
disagreein g wit h someon e ca n b e though t  o f  a s a  particularl y 
stron g threa t  t o thei r  face ,  conversant s generall y displa y a 
preferenc e fo r  agreemen t  ove r  disagreemen t  (Brow n & 
Levinson ,  1987 ;  Pomerantz ,  1984) .  Empirica l  studie s o f 
everyda y conversatio n (i.e .  conversatio n fo r  conversation' s 
sake )  indicat e tha t  agreemen t  i s  generall y preferre d ove r 
disagreemen t  i n tha t  disagreements ,  i f  expresse d a t  all ,  ar e 
ofte n expresse d weakl y a s qualification s o f  agreement s 
whil e bein g frequentl y delaye d b y pauses ,  repai r  initiator s o r 
preface s (Davidson ,  1984 ;  Pomerantz ,  1984) .  Fo x (1993 ) 
als o foun d a  stron g preferenc e fo r  agreemen t  i n tutoria l 
dialogues . 

For  purpose s o f  developin g hig h qualit y collaborativ e 
explanations ,  however ,  thi s preferenc e fo r  agreemen t  i n 
conversatio n conflict s wit h anothe r  functiona l  constraint .  I f 
par t  o f  wha t  i s powerfu l  abou t  effectiv e collaboratio n i s 
mutua l  criticis m t o identif y difficultie s an d roo t  ou t 
mistakes ,  i t  woul d see m helpfu l  fo r  collaborator s t o b e 
explici t  abou t  thei r  disagreement s s o the y coul d b e resolve d 
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openl y an d carefully .  Also ,  withholdin g disagreemen t  i s no t 
consisten t  wit h creatin g explanation s tha t  bot h participant s 
ar e willin g t o agre e t o a s wa s show n i n researc h b y Burnet t 
(1991) ,  w h o foun d a  stron g correlatio n betwee n th e qualit y 
of  co-writte n argumentativ e essay s an d th e percentag e o f 
tim e co-author s spen t  engage d i n substantiv e conflic t 
involvin g explici t  disagreement s an d extende d discussio n o f 
alternatives .  T h e goa l  o f  producin g hig h qualit y 
explanations ,  then ,  woul d favo r  participants '  adoptin g a 
preferenc e fo r  airin g disagreement s abou t  th e substantiv e 
aspect s o f  thei r  explanations . 

H o w ca n thes e seemingl y conflictin g preference s wit h 
respec t  t o disagreemen t  b e resolved ? Th e mathematica l 
explanatio n corpu s wa s collecte d partl y t o begi n answerin g 
thi s question . 

Method 

Subjects 

Six Stanford Teacher Education Program (STEP) 
mathematic s teacher s volunteere d i n pair s t o participat e i n 
th e study .  Participant s wer e aske d t o onl y sig n u p wit h 
fello w student s wit h w h o m the y fel t  comfortabl e doin g 
math .  (Grou p exercise s ar e c o m m o n i n thi s teache r 
preparatio n program. )  Al l  wer e friends ,  som e sinc e college . 
Ther e wa s on e female-femal e pai r  "Jane t  an d Patricia" ,  on e 
male-femal e pai r  " W o o d y an d Alison "  an d on e male-mal e 
pai r  "Patric k an d Jerome" ,  al l  whit e an d middle-class . 
Participant s wer e pai d a  nomina l  fe e ($2 0 each )  fo r  thei r  tw o 
hour s o f  participatio n i n th e study . 

Materials and Procedure 

Each pair was given two related construction problems in 
geometr y tha t  the y neede d t o solv e an d writ e a n explanatio n 
for .  Thi s pape r  report s result s from  th e firs t  problem : 

"Whic h measurement s Qength s o f  sides ,  measure s o f  angles ) 
must  b e fixed  t o recreat e a  triangl e o f  a  particula r  shap e an d 
area ? Why ? Creat e a  soun d mathematica l  explanatio n t o justif y 
you r  answer .  Mak e th e writte n explanatio n yo u an d you r  partne r 
creat e on e whic h othe r  studen t  mat h teacher s lik e yoursel f  coul d 
understand. " 

Thi s proble m wa s purposel y create d t o rais e conceptua l 
issue s bot h b y th e instructio n t o writ e a  "soun d 
mathematica l  explanation "  an d b y phrasin g th e questio n a s a 
consu-uctio n proble m usin g th e term s "shape "  an d "area " 
whose relationshi p t o relate d term s lik e "congruence "  an d 
"similarity "  woul d nee d t o b e someho w specifie d t o us e th e 
geometrica l  knowledg e base d o n them .  Participant s wer e 
als o tol d t o develo p th e highes t  qualit y explanatio n the y 
coul d i n th e tim e the y woul d hav e availabl e fo r  eac h 
proble m (35-4 0 minutes )  an d tha t  a s teacher s w h o explai n 
mathematic s t o student s the y woul d b e particularl y well -
suite d t o d o a  goo d job .  Participant s wer e videotape d a s 
the y worke d o n thei r  explanations ,  wit h on e camer a focuse d 
on th e pai r  from  acros s th e tabl e an d anothe r  focuse d fro m 
abov e o n wha t  the y wer e writing . 

Afte r  finishin g th e triangle-constructio n problem ,  subject s 
wrot e explanation s fo r  a  generalizatio n proble m tha t 
extende d th e result s t o polygon s o f  arbitrar y size .  Eac h 

subjec t  the n fille d ou t  a  mat h an d teachin g backgroun d 
questionnaire ,  an d participate d individuall y i n a n intervie w 
abou t  thei r  perception s o f  th e goal s an d qualit y o f  bot h thei r 
explanation s an d thei r  interactio n wit h thei r  partner .  W h e n 
asked ,  al l  participant s reporte d tha t  neithe r  the y no r  thei r 
partner s ha d an y difficult y gettin g thei r  idea s hear d i n th e 
conversation . 

Transcription Conventions 

Videotapes were transcribed in accord with standard 
convention s i n conversatio n analysi s (e.g .  Fox ,  1993 ; 
chapte r  2) .  I n additio n t o talk ,  transcription s include d 
everythin g participant s wrot e o r  dre w a s wel l  a s al l 
identifiabl e gesture s toward s thei r  tex t  o r  diagrams . 
Overlappin g speec h wa s carefull y noted .  Pause s o f  thre e 
second s o r  greate r  wer e measure d t o th e neares t  tent h o f  a 
secon d wit h shorte r  pause s represente d b y a  c o m m a .  Facia l 
expressions ,  laughte r  an d othe r  kind s o f  gesture s wer e als o 
included . 

Results 

H i g h Qualit y o f  Explanation s 

In all three cases, the quality of the resulting explanations 
was hig h give n tim e constraints .  Throug h discussion ,  al l 
thre e pair s correctl y determine d tha t  recreatin g a  triangl e o f 
th e sam e shap e an d are a i s equivalen t  t o constructin g 
congruent—rathe r  tha n similar—triangles .  The y al l  liste d 

severa l  correc t  set s o f  measurement s fo r  doin g this. ^ 
Perhap s mos t  importantly ,  th e explanation s tha t  pair s 
preferre d fo r  bot h thei r  genera l  conclusion s an d specifi c 
answer s wer e characterize d b y soun d mathematica l  practice s 
includin g systemati c consideratio n an d treatmen t  o f 
alternatives ,  us e o f  counter-examples ,  an d proo f  b y 
contradictio n an d deductiv e logic . 

Analysis of the Frequency of Different Kinds of 
D isagreemen t  Utterance s 

Each transcript was coded for every instance of a potential 
disagreemen t  abou t  th e substanc e o f  th e explanation . 
Disagreement s abou t  procedura l  matters ,  lik e w h o shoul d 
writ e o r  o n whic h paper ,  wer e no t  considere d bu t 
disagreement s abou t  h o w t o interpre t  th e question ,  whic h 
measuremen t  set s ar e sufficient ,  wha t  evidenc e shoul d b e 
cite d i n thei r  explanation ,  h o w rigorou s a  proo f  woul d b e 
necessary ,  an d simila r  matter s wer e include d i n th e analysis . 
Excerpt s o f  th e transcrip t  surroundin g thes e disagreement s 
wer e the n use d fo r  mor e detaile d analyses . 

Onsets of disagreement presentations. One prediction of 
th e preferenc e fo r  agreemen t  i s tha t  disagreement s ar e 
delaye d compare d t o agreements .  Agreement s ofte n begi n 
durin g th e en d o f  o r  immediatel y afte r  th e previou s tur n 
whil e disagreement s hardl y eve r  overlap ,  instea d bein g 
delaye d b y pauses ,  preface s an d othe r  device s (Pomerantz , 

^  Som e list s wer e mor e complet e tha n other s dependin g o n ho w 
pair s chos e t o spen d thei r  time . 
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Tabl e 1 :  Percentag e o f  Potentia l  Disagreement s Expresse d Usin g Eac h Disagreemen t  Strateg y 

PAIR S 

Patrici a & 
Jane t 

Woody & 
Aliso n 

Jerom e & 
Patric k 

Long Pause s 
(^  3  sec ) 

0.0 % 

3.8 % 

0.0 % 

M E AN 1.3 % 

Repai r 
Initiator s 

6.7 % 

11.5 % 

7.1 % 

8.4 % 

Preface d 
Disagree -

ment s 

13.3 % 

42 .4 % 

17.9 % 

24.5 % 

Agre e the n 
Disagre e 

Structure s 

20.0 % 

11.5 % 

25.0 % 

18.8 % 

Bal d 
Disagree -

ment s 

60 .0 % 

30.1 % 

50.0 % 

46.9 % 

Tota l 
Disagree -

ment s 

30 

26 

28 

28 

1984) .  I n ou r  data ,  however ,  a n averag e o f  2 5 . 8 % o f 
explanatio n disagreement s overlappe d th e previou s tur n 
wit h on e pair ,  Jane t  an d Patricia ,  overlappin g 40 .0 % o f  thei r 
disagreements .  Th e leas t  amoun t  o f  overla p occurre d wit h 
Patric k an d Jerom e w h o di d s o 14.3 % o f  th e time .  Thoug h 

th e result s ar e preliminary^ ,  the y d o sugges t  tha t  th e 
preferenc e fo r  agreemen t  i s no t  s o stron g tha t  conversant s 
avoi d interruptin g wit h thei r  disagreement s whe n othe r 
concern s ar e impcntan t  also . 

Conversational devices for expressing disagreements. 
Th e secon d analysi s concerne d ho w eac h disagreemen t  wa s 
expressed .  I n th e conversatio n analysi s literature ,  i t  ha s 
bee n observe d tha t  i n additio n t o pauses ,  disagreement s ar e 
ofte n preface d b y th e followin g device s (Pomerantz ,  1984) : 
•  Agreement-plus-disagreemen t  constructions .  Conversant s 

first  agre e a t  leas t  i n a  toke n wa y wit h th e previou s 
utteranc e bu t  the n lin k i t  wit h a  disagreemen t  phrase d a s 
an addition ,  exception ,  o r  qualificatio n o f  th e state d 
agreement .  A  prototypica l  exampl e fro m ou r  dat a is : 

Patrick :  tw o congruen t  triangle s wil l  hav e th e sam e 
are a 

D Jerome :  yeah ,  but ,  shap e als o doesn' t  determin e th e 
size ,  yo u ca n hav e a  littl e on e wit h tha t 
shap e [draw s smal l  triangl e o n scra p 
paper ]  an d a  bi g one ,  wit h tha t  shap e 
[draw s large r  triangl e wit h th e sam e 
shape ]  an d they'r e no t  th e sam e are a 

•  Disagreemen t  prefaces .  Thes e ar e expression s lik e "well" , 
"oh "  an d "uh "  tha t  ofte n preced e disagreements ,  delayin g 
the m an d perhap s als o signalin g a n impendin g 
disagreement : 

AUson:  ...s o hav e w e convince d everyon e tha t  th e 
are a wil l  b e th e sam e fo r  al l  o f  the m 
[look s a t  Woody ,  smiling ] 

D Woody :  well ,  no t  really ,  w e haven' t  reall y prove n thi s 
[point s t o th e lis t  o f  congruen t  segments ] 
hav e we ? I  mea n 

Alison :  n o 
•  Repai r  initiators .  Rathe r  tha n explicitl y  disagreeing ,  th e 

addresse e initiate s a  repai r  i n hope s o f  promptin g a 
solutio n o f  th e difficulty : 

Patricia :  w e don' t  hav e ok ,  thes e don't ,  SS ,  yeah , 
thes e 2  ar e counte d th e sam e 

D Janet :  S S A ? 
Patricia :  yeah ,  S S A A S S they'r e th e sam e thin g 

becaus e 

Janet :  [o h yea h righ t  right right, right 

right right 
Thes e thre e device s hav e bee n observe d t o accompan y 
disagreement s frequently .  I n contrast ,  th e occurrenc e o f 
bal d disagreement s withou t  an y preface s o r  pause s i s rar e i n 
ordinar y conversatio n (Pomerantz ,  1984) .  Onc e again ,  ou r 
dat a ar e inconsisten t  wit h th e preferenc e fo r  agreemen t 
pattern .  A s ca n b e see n i n Tabl e 1  above ,  a  larg e proportio n 
of  explanatio n disagreement s wer e state d baldl y b y al l  pairs . 

An importan t  thin g t o notic e abou t  thi s frequenc y patter n 
i s tha t  i t  i s  jus t  a s inconsisten t  wit h a  preferenc e fo r 
substantiv e disagreemen t  a s i t  i s  wit h a  preferenc e fo r 
agreement .  Al l  o f  th e disagreement s examine d wer e abou t 
substantiv e explanation-relate d issues ;  yet ,  ove r  hal f  o f  th e 
disagreement s wer e delaye d o r  mad e les s explici t  vi a 
variou s prefator y devices .  Thi s look s lik e th e wors t  kin d o f 
compromise ,  on e i n whic h o n eac h occasio n o f  individua l 
disagreemen t  conversant s ar e force d t o choos e t o satisf y 
eithe r  thei r  interactiona l  concerns  (b y abstainin g fro m o r 
mutin g disagreement )  o r  thei r  conceptua l  one s (b y makin g 
disagreement s explici t  bu t  risking  offendin g thei r  partner) . 
Wit h thi s interpretation ,  however ,  w e woul d expec t  bot h 
poore r  an d les s consisten t  explanation s an d participant s 
leavin g session s annoye d wit h thei r  partner' s excessivel y 
forcefu l  expressio n o f  disagreemen t  o n a  fe w ke y issues . 
Thi s i s inconsisten t  wit h ou r  findings.  Thus ,  ther e need s t o 
be a  wa y t o explai n thi s patter n o f  dat a i n whic h participant s 
coordinat e al l  thei r  concern s withou t  assumin g suc h a n 
unlikel y compromis e betwee n them . 

2 Beside s th e nee d fo r  furthe r  replication ,  a  mor e sensitiv e analysi s 
woul d compar e th e mea n ga p fo r  disagreement s wit h tha t  foun d fo r 
agreements . 
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Re-exam in in g th e Proces s o f  Disagreein g O v e r 
Multipl e T u r n s 

How, then, can this data pattern be explained? A key to 
explainin g i t  i s  recognizin g tha t  th e uni t  o f  analysi s fo r 
disagreemen t  i s muc h large r  tha n th e singl e utteranc e i n 

whic h a  particula r  disagreemen t  i s mos t  clearl y expressed^ . 
Lik e contribution s t o c o m m o n ground ,  disagreement s ar e 
achieve d collaborativel y throug h a  proces s combinin g th e 
dual  resource s o f  emergin g expectation s an d opportunitie s 
fo r  revision .  Th e wa y a  disagreemen t  i s expresse d ca n b e 
bes t  understoo d give n th e conditiona l  expectation s fo r 
agreein g an d disagreein g tha t  hav e develope d ove r  th e turn s 
precedin g i t  a s wel l  a s th e opportunitie s availabl e i n late r 
turn s fo r  refinin g th e specifi c  conten t  o f  th e disagreemen t  a s 
wel l  a s wha t  effec t  i t  m a y hav e o n th e relationshi p o f  th e 
participants . 

Lookin g jus t  on e o r  tw o turn s befor e th e explanatio n 
disagreement s begin s t o she d ligh t  o n w h y th e 
disagreement s ma y hav e bee n expresse d i n suc h a  variet y o f 
ways an d wit h overla p a s wel l  a s delay .  Ther e i s a n 
interestin g patter n i n th e strengt h o f  proposal s befor e stron g 
and wea k disagreements .  Bal d and/o r  overlappin g 
disagreement s ofte n occu r  afte r  weakene d proposal s (61% ) 
whil e agreemen t  plu s disagreemen t  structures ,  repai r 
initiator s an d preface d disagreement s d o s o les s ofte n (27% , 
4 3 % an d 5 0 % respectively) .  Proposal s befor e suc h stron g 
disagreement s ar e weakene d b y device s like : 
•  Includin g Qualifier s Lik e " I  think "  o r  "maybe" , 

Alison :  but ,  well ,  I  thin k thoug h tha t  t -  th e sid e 
betwee n th e tw o angle s woul d b e fixed 
the n also ,  lik e couldn' t  yo u d o [move s 
pe n toward s to p o f  pin k paper ] 

D Woody :  [i f  I  fix 

tw o angle s that' s fixing  th e thir d angl e 
becaus e it' s  go t  t o b e 18 0 minu s th e tw o 
angle s [chuckle s lightly ]  tha t  I  giv e yo u 

•  Phrasin g Proposal s a s Question s (invitin g disagreemen t 
more tha n a n assertio n would) ,  o r 

Jerome :  the n wha t  abou t  th e area ? [look s a t  Patrick , 
7. 8 se c pause] ,  h o w woul d that ? 

D Patrick :  [it' s 
assumed ,  isn' t  it ? 

•  Makin g a  Repai r  o r  Indicatin g Possibl e Doub t  Durin g a 
Subsequen t  Versio n o f  a  Proposa l  M a d e Befor e th e 
Disagreemen t  i s Uttere d (i.e .  a  subsequen t  utteranc e tha t 
rephrase s o r  comment s o n th e origina l  proposal) . 

Alison :  Right ,  s o w h y doesn' t  tha t  prov e 
congruence ? O h because , 

ok ok , 

D Woody :  [i t  doesn' t  prov e congruence ] 
Alison :  becaus e th e side s coul d b e differen t  length s 

D Woody :  [i t  migh t  prov e similarity ] 

i s  ther e angl e angl e similarit y fo r 
triangles ? ther e shoul d b e 

[Alison' s "o h because "  expresse s potentia l  doubt ] 

^  However ,  a s i n thi s work ,  focusin g o n 1-tu m disagreement s i s a 
usefu l  analyti c too l  fo r  th e first-cu t  o f  a n analysis . 

Thes e example s begi n t o sugges t  tha t  participant s ca n jointl y 
construc t  thei r  interactio n s o tha t  explici t  disagreement s ca n 
be expresse d withou t  seriou s threa t  t o face .  B y phrasin g 
proposal s explicitl y  bu t  weakly ,  proposer s simultaneousl y 
make clea r  wha t  thei r  specifi c  preference s ar e whil e 
signalin g tha t  ihc y ar e ope n t o revision s b y thei r 
collaborator .  Thi s i s goo d bot h fo r  producin g qualit y 
explanation s an d fo r  maintainin g positiv e workin g 
relationships . 

A relate d phenomeno n i s see n b y examinin g turn s 
followin g stron g disagreement s tha t  wer e no t  invite d b y th e 
for m o f  th e previou s proposal .  I n them ,  speaker s produce d 
subsequen t  utterance s tha t  wer e expresse d m u c h mor e 
weakly .  Fo r  example ,  th e subsequen t  versio n o f  Woody ' s 
disagreemen t  ("i f  yo u ha d an y o f  thes e thre e right?" ) 
employe d bot h a  try-marke r  an d a  conditional : 

Alison :  an d are a b y itsel f  wouldn' t  b e enoug h 
D Woody :  bu t  are a woul d als o b e unnecessary ,  i f  yo u 

had an y o f  thes e thre e right? 
Alison :  right  [6. 0 se c pause ]  s o yo u don' t  nee d t o 

kno w th e th e height ? 
Woody:  nop e 

Althoug h som e wea k followu p utterance s undoubtedl y hav e 
t o d o wit h th e absenc e o f  th e addressee' s agreemen t  wit h th e 
origina l  counter-proposa l  (Davidson ,  1984) ,  expressin g 
uncertaint y afterward s coul d als o serv e t o reduc e th e 
potentia l  negativ e interpersona l  impac t  o f  th e first,  baldly -
stated ,  disagreement .  Thi s i s a n effectiv e mean s fo r 
disagreein g whe n disagreement s nee d t o b e explicit .  A  first 
versio n ca n mak e th e substanc e o f  th e disagreemen t  explici t 
whil e th e secon d versio n ca n expres s opennes s t o th e 
addressee' s vie w o f  th e matter .  Thi s i s bette r  tha n th e 
agreement-plus-disagreemen t  construction s wher e 
interpersona l  concern s ar e addressed ,  bu t  disagreement s 
may b e to o mute d fo r  gettin g th e intellectua l  wor k done . 

Thoug h ou r  result s ar e preliminary ,  th e existenc e o f  thes e 
device s fo r  preemptin g th e socia l  threa t  o f  a  bal d 
disagreemen t  befor e i t  ha s bee n uttere d an d reducin g it s 
impac t  afterward s suggest s tha t  i t  shoul d no t  b e assume d 
tha t  disagreement s expresse d baldl y wil l  necessaril y 
threate n face .  A n analysi s acros s severa l  turn s show s tha t 
mor e comple x interactiv e device s ca n b e use d t o maintai n 
fac e whil e communicatin g th e substanc e o f  disagreements . 

Crea t in g M o r e Effectiv e A g r e e m e n t s a n d 
Disagreement s T h r o u g h Challenge s an d Noticing s 

In examining the transcripts further two other devices 
wer e discovere d whic h hel p i n th e effectiv e managemen t  o f 
agreemen t  an d disagreemen t  tha t  take s int o accoun t  bot h 
interpersona l  an d conceptua l  concerns .  Th e devices ,  whic h 
we cal l  "challenges "  an d "noticings" ,  ar e effectiv e becaus e 
rathe r  tha n expressin g eithe r  agreemen t  o r  disagreemen t 
the y leav e th e issu e eithe r  ambiguou s o r  open . 

Challenge s ca n b e interprete d a s showin g th e specifi c 
natur e o f  a  potentia l  disagreemen t  tha t  coul d occu r  while ,  i n 
doin g so ,  showin g th e addresse e a  wa y t o avoi d th e 
disagreemen t  b y meetin g th e challenge .  A n exampl e o f  a 
challeng e occur s i n th e followin g episode : 
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Alison :  an d thes e 2  {point s t o tw o set s o f 
proportionalit y relationships ]  don' t 
[draw s doubl e arro w betwee n th e tw o 
proportionalit y relationships ]  wor k (3.0 ) 
so i n othe r  word s thi s [start s t o laugh ] 

C W o o d y :  [  [smiling ]  s o wha t 

hav e yo u shown ? 
Alison :  this ,  wel l  tha t  [point s t o formula s mor e 

generally ]  show s tha t  th e h -  are a ha s t o 
be th e sam e 

[70. 0 se c paus e whil e Wood y look s a t  wha t 
Aliso n ha s written ] 

[(rfte r  1 0 second s wit h n o agreemen t  offered , 
Aliso n begin s re-explainin g he r  proof ] 

Woody' s challeng e pinpointe d hi s possibl e difficult y wit h 
Alison' s propose d proo f  (whic h starte d man y turn s earlier) , 
whic h i s tha t  h e i s no t  sur e wha t  sh e ha s proved .  Aliso n 
meet s th e challeng e insofa r  tha t  sh e propose s a  summar y 
statement .  Howeve r  i t  doe s no t  satisf y W o o d y enoug h t o 
agre e wit h he r  s o sh e goe s bac k t o th e beginning ,  re -
explainin g he r  proof . 

Beside s occurrin g a s response s b y themselves ,  suc h 
challenge s als o occurre d afte r  agreement s i n a n agreement -
plus-challeng e structure .  Fo r  example : 

Patrick :  Wel l  I  take ,  I  tak e th e languag e particula r 
shap e t o mea n congruenc e lik e a s it' s 
give n t o us ,  i n othe r  words -

Jerome :  h m m 
Patrick :  an d therefor e are a follows ,  I  tak e tha t  fro m 

th e wordin g o f  th e problem ,  yo u don't ? 
C Jerome :  y:::y:eah ,  bu t  woul d tha t  explanatio n wor k 

on someon e w h o doesn' t  kno w wha t 
congruen t  means ? 

[6. 0 se c pause ] 
Patrick :  i t  woul d serv e a s a  definitio n fo r  th e ter m i f 

the y didn' t  kno w i t  yet .  [laughs ] 
Jerome :  yea h [smiles ]  i f  yo u kno w wha t  congruenc e 

is ,  then ,  that' s  obvious ,  h m 
I n thi s case ,  Patric k successfull y me t  th e challenge .  Eac h 
pai r  use d challenge s o n severa l  occasions . 

Th e othe r  technique ,  noticings ,  wa s use d primaril y b y on e 
pair ,  Patric k an d Jerome .  Thi s pai r  organize d themselve s 
int o a  participatio n structur e i n whic h Jerom e wa s mor e 
responsibl e fo r  th e moment-by-momen t  managemen t  o f  tas k 
demands whil e Patric k woul d focu s o n mor e globa l 
concerns ,  interjectin g comment s tha t  woul d sometime s 
resul t  i n dramati c change s i n th e directio n o f  th e interaction . 
S o me o f  thes e comment s ar e wha t  w e cal l  "noticings" . 
The y expres s globa l  observation s abou t  th e w a y th e 
explanatio n i s bein g carrie d ou t  an d resul t  i n furthe r 
elaboratio n an d justificatio n fro m th e addressee .  Fo r 
example : 

Jerome :  ok ,  what'e r  th e reall y basi c theorem s you'v e 
got ? th e unprove n paralle l  one ,  Euclid' s 
fourt h [write s 'Euclid '  followe d b y a  lis t 

fro m 1  to4,w l  4  bein g followe d b y a  pai r 
of  horizonta l  paralle l  lines ] 

N Patrick :  tryin g t o g o fro m basi c principles ,  huh ? 

Jerome :  u m h m,  caus e 1  don' t  remembe r  tha t  man y 
theorems ,  don' t  remembe r  tha t  man y 
basi c principle s eithe r 

Our  hypothesi s i s tha t  noticing s promot e discussio n o f 
reason s fo r  choosin g on e explanatio n ove r  anothe r  whil e 
posin g onl y a  minima l  fac e threat . 

Discussion 

As a whole, these analyses of disagreement in mathematical 
discours e sugges t  tha t  ther e ar e importan t  difference s 
betwee n conceptuall y focuse d conversation s (tha t  is , 
conversation s focuse d o n constructin g conceptuall y 
coheren t  understanding s an d explanations )  an d th e 
"everyday "  conversation s tha t  hav e bee n th e focu s o f 
conversatio n analysis .  Th e patter n o f  disagreemen t  foun d i n 
thi s corpu s o f  conceptuall y focuse d conversation s wa s a t 
odd s wit h th e standar d empirica l  evidenc e fo r  a  preferenc e 
fo r  agreemen t  i n everyda y conversation .  Ou r  conversant s 
wer e muc h mor e likel y t o expres s thei r  disagreement s baldl y 
and wit h httl e delay . 

Our  hypothesi s i s tha t  thi s i s explaine d b y th e fac t  tha t 
participant s i n conceptuall y focuse d conversation s nee d t o 
simultaneousl y coordinat e thei r  conceptua l  goal s wit h th e 
interpersona l  goal s importan t  fo r  almos t  al l  socia l 
interactions .  I n particular ,  fo r  thes e kind s o f  conceptuall y 
focuse d conversation s t o b e successful ,  participant s mus t 
find  way s t o mak e thei r  disagreement s explici t  whil e 
avoidin g havin g thi s threate n th e fac e o f  thei r  partner . 
Device s fo r  satisfyin g bot h goal s include d allowin g fo r  bal d 
and explici t  disagreement s b y phrasin g proposal s weakly , 
quickl y followin g a  bal d disagreemen t  wit h a  weake r 
subsequen t  version ,  askin g specifi c  challeng e question s i n 
lie u o f  explicitl y  disagreein g o r  agreeing ,  an d usin g 
noticing s t o promp t  furthe r  elaboration .  Conversation s ca n 
become ver y complex ,  especiall y whe n peopl e ar e tryin g t o 
satisf y multipl e interpersona l  an d conceptua l  goal s a t  once ! 

Viewe d mor e generally ,  thi s lin e o f  researc h advance s th e 
recen t  effor t  i n cognitiv e scienc e t o understan d th e mutua l 
interaction s o f  socia l  an d individua l  cognitiv e processe s 
(Hatano ,  1994 ;  Hutchins ,  1991) .  W e integrat e a s muc h a s 
we ca n o f  th e socia l  an d th e individua l  level s i n ou r  analyse s 
of  cognitio n i n hope s tha t  eventuall y i t  wil l  b e possibl e t o d o 
analyse s o f  suc h processe s a t  a  singl e leve l  o f  analysis . 
However ,  ther e ar e importan t  limitation s t o wha t  ha s bee n 
achieve d s o fa r  tha t  make s thi s stil l  ou t  o f  reach .  No t 
enoug h o f  th e specific ,  conceptua l  conten t  ha s bee n include d 
i n th e analysis .  Thoug h individua l  cognitiv e concern s ar e 
include d fro m th e start ,  the y ar e onl y th e mos t  genera l  o f 
conceptua l  concerns :  norm s fo r  productiv e intellectua l 
argumen t  tha t  coul d conceivabl y appl y ove r  a  wid e rang e o f 
conten t  areas .  Ther e i s no t  muc h i n ou r  analysi s tha t  turn s 
on th e fac t  tha t  thes e conversation s ar e abou t  mathematic s 
rathe r  than ,  say ,  geology . 

What  woul d suc h a  theor y nee d t o includ e an d ho w coul d 
i t  includ e it ? I n th e cas e o f  th e analysi s o f  disagreement s w e 
offe r  here ,  severa l  thing s abou t  mathematic s coul d hav e 
importan t  influenc e ove r  th e conversations .  First ,  wha t 
count s a s a  potentia l  disagreemen t  a t  al l  give n a  particula r 
proposa l  i s  cruciall y dependen t  o n discipline-specifi c 
practice s tha t  influenc e wha t  kind s o f  factor s i t  i s  possibl e t o 
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hav e disagreement s abou t  an d h o w suc h disagreement s ar e 
expecte d t o b e phrased .  I n addition ,  participants '  persona l 
epistemologie s abou t  wha t  kin d o f  knowledg e mathematic s 
i s ma y strongl y influenc e th e degre e t o whic h mathematica l 
statement s ca n b e uttere d a s matter s o f  fact ,  a s mailer s t o b e 
decide d b y authoritie s (lik e textbook s an d mathematicians ) 
or  a s matter s t o b e prove n usin g alread y agree d o n o r  still -
developin g system s o f  inference .  Finally ,  i t  wil l  b e crucia l 
t o includ e specifi c  conceptua l  conten t  int o suc h analyses .  I n 
thi s case ,  th e connection s th e participant s mad e betwee n 
suc h concept s a s congruence ,  similarity ,  shape ,  an d are a 
woul d b e crucia l  fo r  understandin g th e mathematic s i n thei r 
conversation .  Ou r  hunc h i s tha t  overal l  disciplinar y factor s 
lik e argumen t  pattern s an d epistemologie s ca n b e tractabl y 
include d int o th e analysis .  Howeve r  w e expec t  tha t 
integratin g analyse s o f  conceptua l  conten t  wit h 
conversationa l  structur e wil l  provid e th e greates t  challenge . 
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