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Educationa l  Science s Building ,  Roo m 66 4 
1025 W.  Johnso n St . 
Madison ,  WI  5370 6 

durusselOstudents.wise.edu ,  sderryOmacc.wise.ed u 

Abstrac t 

This paper considers whether a sociocultural theory of 
cognitio n ca n suppl y a  suitabl e perspectiv e fo r  analyzin g th e 
natur e o f  interdisciplinar y collaboratio n withi n group s i n th e 
Nationa l  Institut e fo r  Scienc e Educatio n (NISE) .  W e discus s 
th e metaphor s o f  apprenticeshi p an d voic e i n conversatio n t o 
identif y relevan t  element s o f  analysi s i n grou p discourse . 
The NIS E grou p show s evidenc e o f  cognitiv e apprenticeshi p 
and o f  multipl e voicedness ,  bu t  th e theorie s d o no t  full y 
explai n th e impac t  o f  interdisciplinar y interactio n o n grou p 
cognitiv e development .  Althoug h bot h th e apprenticeshi p 
metapho r  an d th e voic e metapho r  provid e usefu l  tool s fo r 
analysis ,  i t  woul d b e usefu l  t o hav e a  metapho r  tha t  deal s 
more directl y wit h interactio n amon g member s o f  equa l 
statu s fro m matur e communitie s o f  practice . 

Introduction 

One activit y withi n th e Nationa l  Institut e fo r  Scienc e 
Educatio n (NISE )  i s  th e Cognitiv e Studie s o f 
Interdisciplinar y Communication s project .  T h e goa l  o f  thi s 
projec t  i s  t o understan d factor s affectin g interdisciplinar y 
collaboratio n s o a s t o facilitat e mor e productiv e 
communicatio n an d bette r  design s fo r  team-base d 
organization s an d conferences .  Thi s issu e i s o f  importanc e 
not  onl y t o th e NISE ,  bu t  t o th e scientifi c an d busines s 
communit y a t  large ,  a s m a n y significan t  problem s an d 
product s requir e contribution s fro m specialist s wit h variou s 
backgrounds . 

The purpos e o f  thi s pape r  i s  t o conside r  whethe r  a 
sociocultura l  theor y o f  cognitio n ca n suppl y a  suitabl e 
perspectiv e fo r  analyzin g th e natiu e an d productivit y o f 
interdisciplinar y conversatio n tha t  occur s withi n th e NISE . 
Accordin g t o Wertsc h (1991) ,  sociocultura l  studie s provid e 
an accoun t  o f  h u m a n menta l  processe s 'tha t  recognize s th e 
essentia l  relationshi p betwee n thes e processe s an d thei r 
cultural ,  historical ,  an d institutiona l  settings "  (Wertsch , 
1991 ,  p .  6) .  F ro m a  sociocultura l  perspective , 
interdisciplinar y interactio n i s  viewe d a s cormnunicatio n 
acros s cultura l  boundaries ,  an d attendin g t o h o w suc h 
boundarie s ar e reveale d an d bridge d i n conversatio n shoul d 
lea d t o importan t  insight s abou t  tea m functionin g an d 
growt h o f  tea m knowledge . 

Alternative s t o adoptin g a  sociocultura l  viewpoin t 
includ e (a )  avoidin g perspective-base d bia s altogether ,  (b ) 

adoptin g a n alternativ e theory ,  o r  (c )  usin g a n inductiv e 
researc h metho d tha t  admit s m a n y differen t  theoretica l 
perspective s int o th e analysis .  Base d o n philosophica l 
argument s tha t  al l  observation s ar e theory-lade n (e.g. , 
K u h n ,  1979 ,  Lakatos ,  1978 ;  Popper ,  1959) ,  w e rejec t  th e 
ide a tha t  theoretica l  bia s ca n b e avoided .  Concernin g optio n 
b,  w e accep t  th e likelihoo d tha t  alternativ e suitabl e 
analytica l  perspective s m a y exist ;  however ,  consideratio n o f 
othe r  theorie s i s outsid e th e boundar y o f  thi s paper ,  whic h 
seek s onl y t o asses s th e applicabilit y o f  sociocultura l 
theories .  Regardin g optio n c ,  w e ar e attracte d t o th e ide a o f 
a n inductive ,  interdisciplinar y methodolog y suc h a s 
Interactio n Analysi s (lA )  (Jorda n &  Henderson ,  1995 )  tha t 
doe s no t  privileg e on e particula r  theoretica l  perspective . 
We ar e employin g l A approache s i n som e o f  ou r  work ,  bu t 
th e availabilit y  o f  multipl e perspective s i s limite d an d w e 
canno t  no t  rel y o n i t  entirely .  I n addition ,  eve n fo r 
interactio n analysis ,  w e nee d a  theor y t o insur e 
systematicit y i n ou r  o w n observations . 

Sociocultural Theories of Cognition 

T h e perspectiv e fro m whic h w e wil l  examin e dat a borrow s 
from  severa l  sociocultura l  theories :  Lav e an d Wenger' s 
situate d socia l  cognitio n theor y (e.g. .  Lave ,  1991 ;  Lav e & 
Wenger ,  1991 ;  Wenger ,  1990) ,  Vygotskia n developmenta l 
psycholog y (e.g. ,  Vygotsky ,  1978) ,  an d Bakhtin' s semioti c 
activit y theor y (a s cite d i n Wertsch ,  1991) .  Thes e 
viewpoint s ar e highl y compatibl e an d eve n borro w fro m 
on e another ,  thoug h eac h contribute s uniqu e concept s tha t 
ar e usefu l  fo r  ou r  analyses .  Al l  lea d t o th e insigh t  tha t  tea m 
productivit y an d growt h o f  tea m discours e wil l  b e highl y 
intertwined . 

Knowledge Building 

I f  th e purpos e o f  a n N I S E tea m i s t o integrat e an d creat e 
knowledg e tha t  ca n b e brough t  t o bea r  o n difficul t  an d 
importan t  issues ,  the n a  team' s productivit y i s  largel y 
determine d b y h o w wel l  i t  carrie s ou t  processe s tha t  driv e 
knowledg e construction .  Sociocultura l  theorie s assum e tha t 
knowledg e constructio n i s  essentiall y  socia l  i n nature . 
Lave' s viewpoin t  i s  tha t  knowledg e iives "  withi n 
communitie s o f  practic e wher e i t  develop s an d thrive s 
throug h socia l  discourse .  Individua l  participatio n i n thi s 
discours e require s knowledg e o f  languag e an d othe r 
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conceptua l  tool s o f  though t  tha t  ar e share d b y othe r 
members o f  th e community .  Share d communit y knowledg e 
ca n chang e an d gro w w h e n ne w languag e an d concept s ar e 
assimilate d o r  constructe d b y th e discours e 

Th e insigh t  tha t  conceptua l  tool s (suc h a s language )  an d 
physica l  tool s (suc h a s whit e board s o r  flip  charts )  bot h 
shap e an d compris e th e evolvin g communit y knowledg e 
bas e i s attribute d t o Vygotsk y (1978) .  However ,  physica l 
tool s hav e no t  ye t  bee n a  significan t  facto r  fo r  th e grou p 
unde r  observation ,  whic h t o thi s poin t  ha s conducte d 
meeting s withou t  th e ai d o f  physica l  props . 

Cognitive Apprenticeship 

Centra l  t o Lave' s vie w i s th e notio n tha t  tea m surviva l  an d 
growt h depen d upo n a  continuin g proces s o f  apprenticin g 
ne w members .  Intellectua l  wor k involve s cognitiv e 
apprenticeshi p (e.g. ,  Collins ,  Brown ,  an d N e w m a n ,  1991) , 
whereb y experience d communit y member s shar e proble m 
solvin g an d othe r  conversatio n wit h les s experience d 
'Novices, "  supportin g thei r  acquisitio n o f  communit y tools , 
especiall y language .  Lave' s vie w als o indicate s tha t  tea m 
surviva l  an d growt h depen d o n a  continuin g proces s o f 
apprenticin g ne w members .  N e w member s participat e i n 
tea m activitie s peripherall y a t  first  but ,  throug h graduall y 
increasin g participatio n ca n eventuall y becom e full y 
participatin g member s o f  th e discourse . 

Multiple Voices 

I n orde r  t o buil d knowledg e a s a  group ,  tea m member s nee d 
t o b e abl e t o communicat e effectively .  Thi s activit y ma y b e 
particxilarl y difficul t  i n ne w interdisciplinar y groups ,  sinc e 
members represen t  differen t  professiona l  communitie s o f 
practic e tha t  var y i n term s o f  valu e systems ,  professiona l 
languages ,  an d cultxira l  histories .  Fro m Wenger' s 
perspectiv e (1990) ,  communicatio n acros s cultiue s ca n b e 
imtiate d b y seekin g an d usin g boundar y concepts-languag e 
subset s tha t  ar e share d acros s cultures .  A n excellen t 
exampl e o f  a  cross-disciplinar y boundar y languag e i s basi c 
statistics .  A s ne w boundar y concept s ar e locate d an d 
develope d throug h interdisciplinar y discourse ,  a  c o m m o n 
tea m languag e begin s t o emerg e an d grow . 

Communicatio n ca n als o b e initiate d b y finding  c o m m o n 
'Voice. "  Th e Bakhtinia n (a s cite d i n Wertsch ,  1991 )  notio n 
of  voic e refer s t o th e persona l  perspectiv e tha t  i s adopte d b y 
a speaker .  Fo r  example ,  a  chemistr y professo r  m a y spea k a s 
a scientis t  o n on e occasion ,  a s a  teache r  o n anothe r 
occasion ,  an d a s a  paren t  o n ye t  another .  Us e o f  les s 
technica l  languages ,  whic h ar e mor e widel y understood , 
m ay facilitat e interdisciplinar y communication .  Voice s ca n 
als o b e combine d i n discourse .  Fo r  example ,  th e chemis t 
ca n tal k t o a  nonscientis t  b y filtering  th e voic e o f  th e 
chemis t  throug h th e voic e o f  a  layperson .  Fro m th e 
perspectiv e o f  Lav e an d Wenger ,  individual s ar e capabl e o f 
multipl e voice s becaus e the y belon g t o multipl e 
communitie s o f  discoiu-se .  Share d voice s ca n provid e 
c o m m on groim d fo r  grou p cohesio n an d th e beginnin g o f 
technica l  exchange . 

G r o u p C o m p o s i t i o n 

I n thi s stud y w e conside r  a  sampl e o f  conversation s fro m 
earl y meeting s o f  on e N IS E team ,  askin g whethe r  th e kind s 
of  analyse s suggeste d b y a  sociocultura l  approac h provid e a 
usefu l  conceptua l  fit  t o th e data .  Th e grou p unde r 
observatio n meet s ever y othe r  mont h fo r  severa l  hour s t o 
examin e th e issu e o f  ho w t o evaluat e systemi c educationa l 
refor m (SER )  program s funde d b y th e Nationa l  Scienc e 
Foundatio n Whil e w e pla n t o continu e researchin g thi s 
grou p throughou t  it s development ,  ou r  curren t  findings  ar e 
base d o n audi o recording s an d field  note s collecte d durin g 
th e secon d an d thir d semimonthl y tea m meetings . 

Th e regularl y participatin g member s o f  th e tea m includ e 
fou r  mal e ful l  professor s representin g th e discipline s o f 
politica l  science ,  astronomy ,  chemistry ,  an d mathematic s 
education ;  tw o femal e professor s o f  engineering ;  on e 
femal e Ph.D.-leve l  anthropologis t  w h o hold s a  nonteachin g 
academi c staf f  position ;  an d a  femal e representativ e o f  th e 
Nationa l  Cente r  fo r  Improvin g Scienc e Educatio n wit h a 
Ph.D.-leve l  backgroun d i n chemistr y an d scienc e education . 
A mal e professo r  o f  mathematic s ha s participate d 
occasionally .  Invitation s t o joi n thi s grou p wer e issue d b y 
th e team' s leade r  an d manager ,  a  nonteachin g senio r 
scientist .  Hi s disciplinar y backgroun d i s primaril y 
mathematic s an d mathematic s education ,  wit h a  specialt y 
i n educationa l  assessment .  Approximatel y 3 5 % o f  th e tea m 
leader' s full-tim e researc h positio n i s devote d t o wor k 
relate d t o thi s team' s mission . 

Applying the Apprenticeship Metaphor 

Initiall y  thi s metapho r  seeme d inappropriat e fo r  th e S E R 
team ,  primaril y becaus e thi s tea m i s a  newl y forme d 
community ,  makin g i t  impossibl e fo r  senio r  mentor s t o 
induc t  novice s int o tea m membership .  I n addition ,  eve n 
ne w member s ar e ful l  participant s fro m th e start ,  s o Lave' s 
concep t  o f  periphera l  participatio n doe s no t  apply . 
However ,  th e metapho r  ca n b e insightfu l  i f  w e vie w th e 
team' s practic e a s a n extensio n o f  a n establishe d practicin g 
commimit y o f  educationa l  researcher s an d practitioner s 
intereste d i n systemi c reform .  Th e rhetori c o f  S E R i s indee d 
presen t  i n initia l  explanator y material s give n t o member s o f 
th e newl y forme d team ,  a s wel l  a s i n th e initia l  charg e 
presente d verball y t o th e tea m b y it s leader .  Thi s 
community-specifi c  rhetori c result s i n som e differentiatio n 
betwee n relativ e newcomer s an d old-timers ;  fo r  example , 
th e ter m '^stemi c reform "  itsel f  wa s mysteriou s t o som e 
and highl y familia r  t o others . 

Th e apprenticeshi p metapho r  als o seem s appropriat e 
give n tha t  interview s an d grou p discussion s revea l  evidenc e 
of  novice-leve l  confiisio n an d deliberat e 
self-apprenticeship s o f  som e member s no t  verse d i n th e 
rhetori c o f  educationa l  reform .  Fo r  example ,  on e scientis t 
acknowledge d feelin g lik e a  relativ e newcomer ; 

I feel like a student in the freshman chemistry 
course .  .  Y o u sens e tha t  yo u don' t  reall y hav e 
an appreciatio n fo r  th e significanc e [o f  principle s 
bein g presented ]  an d yo u don' t  hav e th e 
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perspectiv e t o allo w yo u t o as k th e question s tha t 
reall y nee d t o b e aske d 

Another scientist new to the rhetoric of SER admitted some 
confusio n 

I haven't the foggiest notion of what you're 
talkin g about .  Thi s systemi c refor m i s 
repeale d ove r  an d ove r  agai n lik e a  mantra ,  an d I 
don' t  kno w wha t  yo u thin k i s wrong ! 

Mentorship on the part of more experienced members 
was evidence d b y th e fa a tha t  tea m member s involve d i n 
th e S E R communit y explaine d term s an d concept s tha t 
wer e unfamilia r  t o othe r  member s A t  time s thes e 
explanation s wer e i n respons e t o direc t  question s from 
relativ e novice s (e.g. ,  'Wha t  doe s syste m alignmen t 
mean''') ,  whil e a t  othe r  time s the y responde d t o th e overal l 
directio n o f  anothe r  tea m member .  Fo r  instance ,  whe n on e 
scientis t  indicate d tha t  effectiv e S E R researc h shoul d 
involv e isolatin g variable s b y lookin g fo r  reform s changin g 
a singl e par t  o f  th e system ,  a  colleagu e replie d wit h th e 
perspectiv e o f  someon e experience d wit h SER : 

Let me give you one qualification on that; . 
historically ,  whe n peopl e hav e trie d t o d o on e 
thing ,  quit e ofte n becaus e o f  othe r  thing s i n th e 
syste m the y jus t  haven' t  bee n abl e t o d o tha t  [on e 
thing ]  ver y well . 

We observed that the team leader also monitored the 
proces s o f  educatin g al l  member s i n th e rhetori c o f  systemi c 
reform .  I n a n interview ,  h e describe d h o w h e trie d t o ensur e 
tha t  everyon e understoo d th e concepts  bein g discussed : 

I'm sure not everybody understands 'Chapter 
One, "  s o let' s  as k tha t  question ,  free  tha t  up .  I 
reall y appreciate d i t  w h e n [anothe r  member ] 
said ,  ' 1 don' t  kno w wha t  summative/formativ e 
evaluatio n is. "  1  kne w tha t  tha t  wa s a  trad e 
term ,  an d tha t  h e probabl y didn' t  understand 
that ,  tha t  i t  neede d t o b e qualified . 

As the above data illustrate, there is evidence that during 
eari y developmen t  o f  th e S E R team ,  a  typ e o f  cognitiv e 
apprenticeshi p i s occurrin g a s tea m member s unfamilia r 
wit h systemi c refor m ar e introduce d t o th e communit y o f 
SER practice .  Member s experience d i n refor m serv e a s 
mentor s i n th e group ,  an d newcomer s recogniz e tha t  i n 
some way s the y ar e bein g inducte d int o a  ne w field ,  i n 
whic h the y nee d t o acquir e knowledg e a s the y contribut e 
thei r  ow n point s o f  vie w 

Interaction of Multiple Voices 

The Bakhtinia n perspectiv e focuse s no t  onl y o n th e 
predominan t  voic e o f  th e communit y o f  S E R bu t  als o o n 
voice s fro m othe r  communities .  Th e N I S E grou p 
discussion s sho w evidenc e tha t  multipl e voice s ar e shapin g 
th e conversation ,  an d tha t  peopl e see m t o b e awar e o f  th e 

nee d t o creat e a  c o m m o n voic e i n th e discours e t o facilitat e 
grou p discussio n an d tea m building . 

As w e discus s us e o f  c o m m o n o r  discipline-specifr c 
voices ,  w e recogniz e th e difficult y i n categonzin g 
individua l  statement s a s onginatin g from  o r  belongin g t o a 
particula r  voice .  Occasionally ,  participant s explicitl y 
distinguishe d betwee n voice s b y associatin g themselve s an d 
thei r  statement s wit h particula r  disciplines ,  thu s helpin g t o 
identif y th e speaking  voic e Fo r  instance ,  a  c o m m e n t 
preface d b y th e statemen t  ' ^  a  physica l  scientist "  coul d 
probabl y b e attribute d t o th e voic e o f  th e natura l  scientists . 

Th e mos t  clearl y identifie d voice s i n th e conversatio n 
wer e thos e o f  th e natural/applie d science s an d th e socia l 
sciences .  Althoug h thi s classificatio n i s usefii l  fo r  analyzin g 
th e voice s tha t  contribut e t o th e grou p understandin g an d 
grou p products ,  i t  i s  possibl e tha t  othe r  classification s m a y 
als o b e appropriate . 

Discussion Among Different Voices 

As state d above ,  th e grou p conversatio n a t  time s seeme d t o 
be a  dialogu e betwee n voice s from  tw o disciplines ,  th e 
natiura l  science s an d th e socia l  sciences .  A  subse t  o f  th e 
natura l  scientist s repeatedl y calle d fo r  'talibratio n control " 
an d separatio n o f  influences ,  suggestin g tha t  th e grou p 
follo w a  proces s simila r  t o tha t  use d i n th e natura l  sciences : 

[The group should identify reforms] that are 
tryin g differen t  approache s t o th e sam e 
particula r  proble m an d the n devis e measure s fo r 
th e evaluation ,  tryin g t o separat e i t  from  al l 
myria d othe r  influences .  Tha t  seem s lik e a 
natura l  t o m e ;  that' s wha t  w e woul d d o wit h a 
populatio n o f  twenty-fou r  galaxies . 

The voice of the social scientists, however, indicated that 
socia l  system s diffe r  fiindamentall y fro m physica l  systems , 
so differen t  type s o f  analyse s migh t  b e required .  O n e socia l 
scientis t  pointe d ou t  a  distinctio n betwee n th e natura l 
science s an d educatio n a s 

that which you want to know [in physical 
systems ]  i n orde r  t o measur e doesn' t  chang e i n 
th e proces s o f  bein g measure d .  .  .  bu t  i t  change s 
hugel y i n socia l  systems . 

Later, another social scientist compared control groups in 
schoo l  refor m t o politica l  changes : 

[In certain cases] the scientific approach is fine 
[But ]  i f  yo u pas s a  la w lik e a  gi m contro l  law ,  yo u 
don' t  sa y thi s hal f  o f  th e peopl e hav e t o dea l  wit h i t 
an d thes e don't ,  an d we'l l  compar e th e results .  .  .  . 
That' s no t  th e wa y a  lo t  o f  thing s i n politic s work ,  an d 
i n schoo l  system s [too] ,  [I n thos e systems ]  the y 
al l  wan t  t o b e a  par t  o f  th e change . 

Another team member who was experienced in educational 
polic y agree d wit h th e difficult y o f  isolatin g variable s i n 
educationa l  systems ,  saying , 
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Y o u ca n lis t  systemwid e indicators ,  .  bu t  th e 

causalit y link s there ,  (question s suc h as) ,  i s  i t  a 

curriculum?" ,  i s i t  a  ne w assessmen t  process? " 

'Whic h componen t  o f  [th e syste m changes ) 

produce s thes e results? "  Thos e ar e th e thing s 

tha t  I  find  t o b e very ,  ver y difficul t  t o measure . 

A n d that' s wher e th e strategie s reall y hav e t o be , 

an d that' s wher e th e scienc e come s in . 

The discourse between these two voices is just beginning. It 
wil l  b e interestin g t o se e h o w th e conversatio n a m o n g 
conflictin g voice s wil l  chang e a s th e grou p develops . 

Influences of Multivoicedness 

Ther e i s alread y evidenc e tha t  grou p product s ar e bein g 
influence d b y voice s fi-om  severa l  disciplines .  S o m e 
participants-typicall y natura l  scientists-requeste d a 
rigorous  an d specifi c  definitio n o f  systemi c reform .  A s on e 
scientis t  stated . 

When I'm called upon to make a measurement, I 
hav e t o k n o w wha t  I' m measuring .  ...  I  don' t 
nee d th e sam e thin g t o measur e th e polarizatio n 
of  a  galax y tha t  I  d o t o measur e th e temperatur e 
of  th e planetar y atmosphere . 

Another scientist agreed, saying that for 

all of us physical scientists . . the general 
pictur e i s alway s anchore d i n ver y specifi c 
things . 

A third team member identified these requests for a 
systemati c approac h t o analysi s a s bein g th e voic e o f 
natura l  science . 

As the physical scientists are saying, we have to 
sor t  o f  defin e wha t  w e mean ,  star t  ou t  fro m a 
baselin e tha t  w e al l  understand . 

This voice was officially recognized when a social scientist 
experience d i n S E R suggeste d tha t  on e produc t  fo r  th e 
grou p coul d b e a  pape r  summarizin g curren t  reforms .  Thi s 
pape r  topi c reflecte d th e influenc e o f  th e voic e o f  th e 
natura l  sciences . 

I n additio n t o multipl e voice s influencin g th e grou p 
products ,  ther e i s evidenc e tha t  th e voice s als o m a y 
contribut e t o h o w individua l  participant s conceptualiz e 
systemi c reform ,  supportin g Vygotsky' s vie w tha t  socia l 
interactio n influence s individua l  cognition .  A t  on e point , 
th e tea m leade r  mentione d th e ide a o f  'kistainability "  a s 
bein g relevan t  t o th e evaluatio n o f  a  refor m effort .  Late r  i n 
th e meeting ,  a  natura l  scientis t  conunented ,  i  lik e tha t 
sustainability .  Tha t  i s a  goo d point. "  Th e issu e o f 
sustainabilit y  als o wa s mentione d b y severa l  peopl e i n 
subsequen t  interviews .  A s on e scientis t  explained . 

[On e thing )  whic h wasn' t  somethin g I  woul d 
hav e eve r  though t  o f  o n m y o w n i s thi s ide a tha t 
systemi c refor m ough t  t o b e self-sustaining . 

These excerpts show the begiiming of the knowledge 
negotiatio n process .  Th e interactio n o f  voice s o f  differen t 
discipline s ha s starte d t o influenc e th e directio n o f  th e 
group ,  defin e concret e grou p product s suc h a s pape r  topics , 
an d als o hel p shap e th e view s tha t  grou p member s hold . 

Evidence of Common Voices 

Althoug h difference s betwee n voice s shap e th e grou p 
discussion ,  sociocultura l  theor y predict s th e developmen t  o f 
commonalit y i n grou p voices .  Th e existenc e o f 
communitie s o r  voice s c o m m o n t o th e grou p member s wa s 
recognize d explicitl y  b y th e tea m leade r  i n a n introductio n 
t o th e secon d meeting : 

We also view each of you as . . . taxpayers, 
parent s possibly ,  teacher s also .  You'r e als o 
consumer s o f  th e syste m i n tha t  yo u ar e usin g 
product s [students ]  tha t  hav e .  .  com e fi-om 
othe r  part s o f  th e system . 

Team members also seemed to recognize that they share a 
c o m m on community .  Durin g interviews ,  on e scientis t 
explicitl y  recognize d a  share d practic e o f  teachin g faculty , 
statin g Uia t  grou p member s contribut e no t  s o muc h thei r 
specifi c  disciplinar y expertis e bu t  als o 

their experience as teachers and as consumers of 
students ,  an d als o mor e specificall y jus t 
familiarit y o r  awarenes s wit h genera l  researc h 
methods . 

The discussion reveals some common voices that are 
bein g use d o r  develope d b y th e N IS E participants .  O n e sig n 
of  communit y wa s reflecte d b y point s i n meeting s wher e 
conversatio n usin g S E R rhetori c wa s interrupte d b y 
comment s i n a  mor e informa l  language .  W e believ e tha t 
thes e comment s represen t  a n informa l  socia l  languag e tha t 
i s c o m m o n t o universit y facult y an d researcher s acros s 
disciplines .  Fo r  instance ,  a t  on e poin t  i n a  discussio n abou t 
fimding,  on e tea m member  likene d th e amoun t  i n questio n 
t o bein g equivalen t  t o 'tw o janitors, "  an d a  differen t 
amount  wa s late r  represente d a s 'hal f  a  janitor. "  Thi s 
diversio n o f  th e discussio n fro m domain-specifi c  rhetori c t o 
term s tha t  ar e understoo d immediatel y b y everyon e i n th e 
roo m indicate s th e existenc e o f  a  c o m m o n overlappin g 
practic e an d relate d 'boundar y language "  tha t  i s  use d t o 
infus e humo r  int o conversatio n an d serve s t o creat e a  sens e 
of  cohesio n an d community . 

I n additio n t o th e tea m implicitl y  recognizin g an d usin g 
area s o f  commonalit y i n th e discussion ,  ther e wa s som e 
evidenc e o f  tea m member s consciousl y stnvin g t o creat e 
link s acros s discipline s b y identifyin g certai n idea s o r 
approache s a s n e w boundar y concepts .  Fo r  example ,  on e 
natura l  scientis t  (no t  a n astronomer )  compare d th e proble m 
of  evaluatin g S E R t o a n astronomer' s tas k o f  interpretin g 
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dat a fro m distan t  star s 

It s kind of like our problem in asUonomy, isn't if 
Becaus e w e ar e studyin g [ a reform )  an d w e tak e 
what  fe w thing s the y [teformers ]  sen d out ,  the n loo k 
at  the m an d ti y  t o dissec t  al l  o f  th e informatio n tha t 
we ge t  from  them .  A n d wha t  the y ar e sendin g isn' t 
ver y definitive . 

Another scientist tried to draw a hnk between the natural 
and socia l  science s b y notin g tha t 

(Natural scientists and educators] can't do 
experiments .  Yo u can' t  tel l  the m wha t  t o d o i n 
schools ,  astronomer s can' t  twea k galaxies . 

Sociocultural theories would indicate that, as the group 
coalesces ,  thes e link s betwee n communitie s wil l  strengthen . 
As show n above ,  conversatio n dat a indicat e tha t  c o m m o n 
voice s ar e developin g i n thre e ways :  (a )  ne w member s 
gainin g expertis e i n th e dominan t  rhetoric ,  (b )  th e grou p 
identifyin g naturall y occurrin g concept s belongin g t o 
communitie s i n whic h al l  participant s shar e membershi p 
(e.g. ,  teachers ,  parents ,  taxpayers) ,  an d (c )  grou p member s 
drawin g explici t  link s betwee n concept s tha t  originall y 
belonge d t o differen t  communities .  Thes e processe s fo r 
expandin g socia l  an d technica l  vocabularie s ca n b e 
observe d i n actio n an d see m importan t  t o tea m functioning . 

Conclusions 

Sociocultura l  theorie s o f  cognitio n suc h a s thos e presente d 
by Lav e an d Wenge r  (1991 )  an d Wertsc h (1991 )  provid e 
usefu l  insight s o n ho w t o examin e developin g cognitio n i n 
an interdisciplinar y team .  T e a m interactio n reveal s a  typ e 
of  apprenticeship ,  an d differen t  voice s ar e emergin g from 
th e discourse . 

However ,  theorie s o f  cognitiv e apprenticeshi p d o no t 
fiill y  explai n interactio n amon g member s o f  matur e 
communitie s o f  practice .  I n th e N IS E group ,  establishe d 
members o f  differen t  discipline s wer e invite d t o th e grou p 
t o contribut e knowledge ,  no t  merel y t o b e assimilate d b y 
th e systemi c refor m community .  I n thi s respec t  th e team , 
lackin g th e periphera l  participatio n o f  tru e novices ,  doe s 
not  mes h wit h Lave' s theory .  Lave' s metapho r  doe s no t 
full y  explai n th e dynamic s i n a  learnin g environmen t  tha t 
expect s th e dominan t  communit y t o us e knowledg e 
provide d b y othe r  communities .  W e see k t o develo p a 
metapho r  tha t  full y  describe s h o w expert s i n differen t 
domain s ca n shar e informatio n an d develo p knowledg e 
apar t  fro m on e dominan t  communit y o f  practice . 

Applicatio n o f  sociocultura l  theorie s o f  cognitio n t o thes e 
firs t  fe w meeting s o f  a n N IS E grou p als o raise s th e 
followin g question s abou t  futur e tea m development :  A s th e 
grou p gain s cohesiveness ,  ho w doe s th e emergin g c o m m o n 
voic e incorporat e idea s from  severa l  disciplines ? Wil l  th e 
qualit y o f  discours e i n th e N IS E grou p b e dependen t  o n 
ne w member s continuall y bein g introduce d int o th e group , 
as Lave' s theor y o n communitie s o f  practic e migh t  suggest ? 
I f  so ,  ho w migh t  activitie s suc h a s conference s o r  gues t 

speaker s hel p rene w th e community ? 
We wil l  explor e thes e question s i n mor e dept h a s w e 

continu e t o observ e th e group' s development .  Th e 
analytica l  unit s o f  voice ,  communitie s o f  practic e an d 
discourse ,  an d boundar y object s shoul d hel p u s t o bette r 
understan d th e h o w interdisciplinar y collaboratio n work s i n 
orde r  t o develo p method s t o potentiall y  improv e it . 
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