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Cons ide r i n g C o n c e p t u a l  G r o w t h a s C h a n g e i n Discours e Practices * 
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Gertrau d Benk e (gertraud@leland.stanford.edu ) 

Randi  A .  Engl e (randi@csli.stanford.edu ) 
Cath y Lachapell e (aelin@leland.stanford.edu ) 

Muffl e Wieb e (wiebe@leIand.stanford.edu ) 
Schoo l  o f  Education ,  48 5 Lasue n Mal l 

Stanfor d University .  Stanford ,  C A 9430 5 U S A 

Abstrac t 

We present a \ iew that conceives of conceptual learning as 
change s i n discours e practices .  Thi s vie w focuse s o n 
interaction s i n whic h peopl e construc t  understandin g 
collaboratively ,  eithe r  a s deliberat e conceptua l  inquir y o r 
t o facilitat e accomplishin g somethin g else .  Ou r  analysi s 
combine s concept s an d method s fro m ethnograph y (e.g. , 
Jorda n &  Henderson ,  1995) ,  linguisti c discours e analysi s 
(e.g. ,  Lemke ,  1990) ,  cognitiv e analyse s o f  conceptua l 
growt h (e.g. ,  Keil ,  1994) ,  an d theorie s o f  informatio n 
structure s i n comprehensio n an d reasonin g (e.g. ,  Kintsc h 
& va n Dijk ,  1978) .  I n thi s view ,  conceptua l  understandin g 
i s considere d mainl y a s a n interactiona l  process .  Th e vie w 
focuse s o n ho w concept s ar e create d an d buil t  u p whe n 
peopl e engag e i n activity ,  especiall y whe n the y 
communicat e abou t  th e thing s the y ar e doin g an d tryin g t o 
understand .  Participatio n i n a  communit y include s usin g it s 
concept s accordin g t o practice s i n whic h member s 
communicate ,  coordinat e thei r  action ,  an d achiev e mutua l 
understanding .  Ou r  vie w o f  concept s i s  illustrate d wit h 
example s draw n fro m a  stud y o f  tw o F C L scienc e classes . 

Introduction 

I n thi s pape r  w e presen t  a n alternativ e t o considerin g 
concept s mainl y a s structure s o f  informatio n i n individuals ' 
memor ies .  A s i n th e standar d vie w o f  conceptua l 
understandin g i n cognitiv e psychology ,  developmenta l 
psychology ,  an d artificia l  intelligence ,  w e analyz e structure s 
of  informatio n i n th e way s tha t  peopl e describ e an d explai n 
things .  Unlik e th e standar d view ,  however ,  w e conside r 
conceptua l  informatio n structure s mainl y a s aspect s o f  socia l 
activities ,  an d w e conside r  tha t  a  community' s concept s ar e 
pattern s i n socia l  practices .  Thi s i s  no t  t o sa y tha t  w e 
discoun t  th e ide a o f  individua l  learnin g o r  o f  interna l 
structure s posite d i n th e standar d cognitiv e perspective . 
Rather ,  w e see k t o embe d thes e mor e standar d idea s o f 
understandin g an d learnin g int o a n accoun t  o f  interactio n 
focuse d o n participatio n i n an d learnin g o f  socia l  practices . 

As th e primar y leve l  o f  ou r  analyti c an d theoretica l  focus , 
we choos e communicativ e interactions .  W e argu e tha t  thi s 
perspectiv e ha s th e potentia l  t o provid e a  mor e successfu l 
scientifi c  analysi s tha n th e cognitiv e perspectiv e tha t  focuse s 
primaril y o n individua l  processes .  I n ou r  stud y w e obtaine d 
dat a o f  student s interactin g wit h teacher s an d eac h other ,  an d 
of  individua l  student s interactin g wit h a n interviewer :  event s 

*  Thi s pape r  wa s writte n collaboratively ,  wit h al l  author s 
makin g substantia l  contributions . 

whic h w e vie w a s communicativ e interactions .  Thi s doe s 
not  den y th e valu e o f  analyse s whic h focu s o n on e o r  mor e 
of  th e individual s i n grou p interaction ,  treatin g th e grou p a s 
a contex t  fo r  thos e individuals '  thinkin g an d understanding . 

Some Qualifications 

T o forestal l  misunderstanding ,  w e mak e thre e point s abou t 
what  w e d o no t  assume . 

First ,  w e d o no t  assum e tha t  th e ter m "discourse "  refer s 
onl y t o talk .  W e includ e bot h verba l  an d nonverba l 
interactiona l  moves .  W e mea n b y "discourse "  bot h thes e 
moves an d th e whol e interactiona l  even t  i n whic h peopl e ar e 
engaged . 

Second ,  w e d o no t  assum e conceptua l  understandin g an d 
learnin g occu r  onl y i n face-to-fac e interaction .  Althoug h w e 
conside r  interactio n betwee n peopl e a s th e primar y locu s o f 
conceptua l  understandin g an d learning ,  w e recognize ,  o f 
course ,  tha t  individual s understan d an d lear n t o us e concept s 
as the y rea d an d writ e texts ,  dra w diagrams ,  o r  engag e i n 
contemplatio n b y themselves .  W e note ,  however ,  tha t  thes e 
solitar y activitie s als o ca n b e conceptualize d a s specia l  form s 
of  discours e (e.g. ,  betwee n a  reade r  an d a n author) ,  an d tha t 
thes e solitar y activitie s ar e generall y carrie d ou t  a s part s o f 
an individual' s participatio n i n socia l  practices . 

Third ,  w e d o no t  assum e tha t  b y participatin g i n a  grou p 
interactio n i n whic h th e grou p arrive d a t  som e conceptua l 
understanding ,  tha t  al l  th e individua l  member s o f  th e grou p 
reache d th e sam e understanding .  I n ou r  analyse s w e tak e 
int o accoun t  wid e variation s i n th e way s i n whic h differen t 
individual s participat e i n th e activity .  Indeed ,  a  majo r  focu s 
of  ou r  effor t  i s t o understan d h o w individual s coordinat e thei r 
activitie s o f  conceptua l  understandin g an d learning . 

Theoretical Assumptions 

Our  analysi s i s a  contributio n t o th e situativ e perspectiv e o n 
cognitio n an d learnin g (Greeno ,  Collins ,  &  Resnick ,  1996 ; 
Green o &  M M A P,  1998) .  I n thi s pape r  w e carr y thi s 
situativ e perspectiv e on e ste p furthe r  an d addres s conceptua l 
learning .  W e examin e no t  onl y th e individua l  locate d an d 
thinkin g i n a  situation ,  bu t  als o th e developmenta l  trajector y 
of  th e interactio n an d th e developmenta l  trajector y o f  th e 
emergin g conceptua l  structur e i n th e discours e o f  a  grou p o f 
learners .  Student s workin g i n a  group ,  alon g wit h thei r 
teacher ,  othe r  groups ,  an d learnin g resource s constitut e eac h 
others '  situation :  the y influenc e eac h other ,  an d (a s i s wel l 
know n i n sociology )  creat e thei r  o w n particula r  interactiona l 
system .  Thi s tendenc y o f  particula r  communitie s t o creat e 
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thei r  specifi c  interactiona l  an d discursiv e style s o r  register s 
als o ha s lon g bee n note d i n socio -  an d text-linguistic s (Bibe r 
& Finegan ,  1994 ;  Swales .  1990) . 

Levels of Learning 

Viewe d i n th e situativ e perspective ,  learnin g occur s a t  tw o 
level s (ca .  Rogoff ,  1995) .  A t  on e level ,  learnin g pertain s t o 
individual s an d involve s becomin g a  competen t  participan t 
of  a  community .  A n importan t  aspec t  o f  thi s learnin g b y 
individual s i s comin g t o participat e i n discours e i n way s tha t 
ar e aligne d wit h th e prevailin g pattern s i n th e community , 
includin g usin g concept s i n way s consisten t  wit h th e 
group' s practices . 

At  anothe r  level ,  learnin g pertain s t o group s o r 
communities .  Fo r  a  group ,  learnin g mean s developin g 
practice s tha t  ar e mor e effectiv e i n realizin g th e 
community' s purpose s an d functions .  Fo r  example , 
discussion s o f  change s i n classroo m discours e practice s hav e 
bee n provide d b y numerou s investigator s (e.g. ,  Cob b & 
Yackei ,  1997 ;  Lampert ,  1990 ;  Rot h &  B o w e n ,  1995 ; 
Rosebery ,  Warren ,  &  Conant ,  1992 ;  se e als o a  revie w o f 
discours e an d learnin g b y Hicks ,  1996) . 

Learning Conceptual Content 

Our  vie w o f  learnin g ha s bee n influence d strongl y b y th e 
theoretica l  wor k o f  Vygotsk y (1978 ,  1986) ,  Lav e an d 
Wenger  (1991) ,  Rogof f  (1990) ,  an d Wertsc h (1991) .  I n thes e 
perspective s o n learning ,  however ,  ther e ha s bee n littl e 
consideratio n o f  conceptua l  understanding ,  especiall y th e 
conten t  involve d i n schoo l  learning .  Give n tha t  w e tak e 
learnin g t o b e participatio n i n (on e o r  more )  discours e 
communities ,  w e believ e tha t  i t  i s  i n th e discours e o f  thes e 
communitie s tha t  w e nee d t o loo k fo r  conceptua l  learning . 
Our  goa l  i s  t o accoun t  fo r  learnin g o f  concepts ,  includin g 
thei r  coming-into-bein g an d thei r  gradua l  refinement ,  i n 
term s o f  discursiv e an d interactiona l  development . 

I n thi s vie w w e take ,  concept s ar e treate d dynamically .  A s 
propose d b y Ch i  (e.g. ,  Ch i  e t  al. ,  1994 )  an d Kei l  (e.g. , 
1994) ,  concept s ar e considere d a s way s o f  organizin g mor e 
detaile d information ,  thu s supportin g easie r  acces s t o 
specifi c  material .  W e conten d tha t  thi s proces s o f  organizin g 
a domai n ca n als o b e applie d t o discourse ,  wher e i t  i s 
reflecte d i n th e coherenc e o f  th e developmen t  o f  a  topic . 

Relevance as a Learning Mechanism 

We conside r  i t  promisin g i n analyzin g conceptua l  chang e a s 
chang e i n discours e practice s t o us e relevanc e theor y (e.g. , 
Sperbe r  &  Wilson ,  1995) .  I n a  wel l  organize d discourse , 
idea s ar e onl y contribute d i f  the y ar e relevant .  I f  a  topi c i s 
take n u p agai n later ,  althoug h i t  wa s seemingl y close d of f 
before ,  ther e i s generall y goo d reaso n fo r  it :  ne w informatio n 
may hav e bee n brough t  int o th e discourse ,  whic h i s 
presuppositiona l  fo r  som e ne w aspec t  o f  th e topic .  W e 
believ e that ,  a s i n languag e learning ,  peopl e w h o ar e 
believe d t o b e competen t  serv e a s model s fo r  others .  The y 
model  wha t  "thing s g o together, "  an d wha t  ar e appropriat e 
question s i n a  domain .  Attentiv e listenin g allow s a n 
individua l  t o becom e attune d t o th e relevanc e structur e tha t 
underlie s th e discursiv e organizatio n o n th e ideationa l  a s 

wel l  a s o n th e interpersona l  leve l  (Hailida y &  Hasan ,  1985) . 
As i n Hobbs '  (1997 )  forma l  analysis ,  thi s ca n b e modele d 
by readjustin g weight s i n a n evaluatio n function ,  whic h 
increase s th e likelihoo d tha t  particula r  thing s ar e said ,  o r  no t 
said ,  a t  th e nex t  occasion .  Thi s analysi s provide s a  linguisti c 
vie w o n learnin g t o participat e mor e successfull y i n a 
community' s discours e practices . 

"Shared" Meaning and Learning 

I n ou r  analyse s o f  discourse ,  w e focu s o n th e participants ' 
co-constructio n o f  a  publi c understandin g i n c o m m o n 
ground .  Thi s proces s rest s o n a  mutuall y understoo d 
backgroun d o f  largel y implici t  norms .  O f  course ,  th e publi c 
understandin g i s onl y share d t o th e exten t  tha t  participant s 
wor k fo r  share d understandin g (Clark ,  1996) ,  an d despit e 
h o w participant s i n discours e wor k t o alig n thei r  meanings , 
ther e i s alway s som e ambiguit y an d misalignmen t  i n share d 
meanings .  Thi s ambiguit y ca n contribut e importantl y t o th e 
productivit y o f  a  conversatio n (Barne s &  Todd ,  1977 ;  Wells , 
1986 )  o r  derai l  i t  (Lemke ,  1990) . 

Our  analyse s focu s o n th e discours e o f  groups .  O f  course , 
we d o no t  believ e tha t  an y participatin g individua l  take s 
notic e o f  th e entiret y o f  wha t  i s sai d an d discussed. '  Eve n so , 
we conside r  th e informatio n tha t  i s contribute d (i n Clar k & 
Schaefer's ,  198 9 sense )  t o constitut e a  collectiv e c o m m o n 
groun d tha t  i s take n a s understoo d i n th e conversationa l 
grou p an d is ,  i n principle ,  accessibl e t o al l  o f  th e 
participants .  Th e exten t  o f  engagemen t  in ,  understandin g of , 
and agreemen t  wit h th e informatio n i n th e group' s c o m m o n 
groun d varie s betwee n individual s and ,  fro m tim e t o time , 
withi n an y individual .  Thes e variation s i n a n individual' s 
relation s t o collectiv e c o m m o n ground ,  a s wel l  a s difference s 
i n th e opportunitie s afforde d differen t  individual s t o 
participat e activel y i n discourse ,  undoubtedl y resul t  i n 
difference s i n wha t  individual s learn . 

Empirical Illustrations 

To illustrat e th e us e o f  thes e idea s i n a n empirica l  analysis , 
we presen t  a  fe w example s take n fro m a  stud y o f  classroo m 
learning .  W e observe d student s i n tw o fifth-grade  classroom s 
i n Brow n an d Campione' s (1994 )  Fosterin g a  Communi t y 
of  Learner s (FCL )  project ,  durin g a  39-da y uni t  o n 
endangere d species ,  hel d ove r  1 2 weeks .  Ke y concept s i n th e 
uni t  wer e th e surviva l  need s o f  anima l  specie s an d h o w thes e 
surviva l  need s contribut e t o specie s endangerment .  Student s 
worke d i n researc h group s o f  4- 5 member s t o stud y a 
particula r  species ,  wit h eac h studen t  i n th e grou p focusin g 
on on e o f  th e surviva l  need s concepts . 

Durin g th e unit ,  student s engage d i n a  variet y o f  learnin g 
activities ,  includin g conductin g scholarl y research , 
discussin g thei r  findings  an d writin g reports .  T o maximiz e 
effectiv e us e o f  resources ,  th e lesson s c o m m o n l y wer e 
divide d int o rotations ,  durin g whic h group s woul d b e 
engage d i n differen t  activities .  I n addition ,  ther e wer e 

'  Whil e w e hav e include d measure s o f  individua l  learnin g i n thi s 
study ,  detaile d analyse s o f  individuals '  learnin g i n grou p 
discours e i s problematic ,  becaus e on e i s limite d i n wha t  ca n b e 
known abou t  individuals '  moment-to-momen t  intention s an d 
understanding s o f  specifi c  item s o f  information . 
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activitie s tha t  too k plac e outsid e o f  th e classroom .  Thes e 
include d reciproca l  teachin g sessions ,  breakou t  group s i n 
whic h ai l  student s studyin g a  give n surviva l  nee d met ,  an d 
jigsa w group s forme d fo r  presentin g th e finishe d reports . 

I n collaboratio n wit h th e tw o classroo m teacher s w e 
develope d pre -  an d post -  uni t  assessment s o f  th e students ' 
conceptua l  understanding .  Eac h o f  thes e assessment s 
include d a  videotape d 45-minut e individua l  intervie w wit h 
eac h student ,  an d a  grou p assessmen t  don e b y th e researc h 
group s ove r  thre e clas s periods .  W e chos e tw o foca l  researc h 
group s i n eac h class ,  videotapin g thei r  pre -  an d post-uni t 
g rou p assessment s a s wel l  a s mos t  o f  thei r  learnin g 
activitie s durin g th e unit .  Variou s episode s an d interaction s 
of  th e group s a s wel l  a s o f  individua l  grou p m e m b e r s wer e 
chose n fo r  detaile d cas e analyses ,  base d o n havin g conten t 
especiall y relevan t  t o conceptua l  learnin g tha t  occurred . 

Firs t  w e provid e tw o example s tha t  illustrat e wha t  kind s 
of  conceptua l  chang e occurred .  The n w e conside r  h o w thes e 

change s m a y hav e c o m e about . 

Increasing Complexity in Pre-Post Assessments 

O v er  th e cours e o f  th e unit ,  students '  discours e abou t 
surviva l  need s changed .  Statistica l  analysi s o f  answer s give n 
i n th e pre -  an d post-interview s showe d tha t  student s use d 
m o r e surviva l  need s afte r  th e uni t  (fro m categorica l  codin g 
fo r  presenc e o r  absenc e o f  th e si x salien t  surviva l  needs) .  T o 
explor e th e qualit y o f  thi s an d othe r  changes ,  qualitativ e 
analyse s o f  individua l  an d grou p case s wer e performed . 

More Linkages Between Key Concepts A major part 
of  conceptua l  understandin g an d learnin g i n th e uni t  involve d 
a relationa l  structur e betwee n th e surviva l  need s tha t  wer e 
salien t  i n th e classroo m (foo d getting ,  reproduction ,  etc.) , 
propertie s o f  th e environmen t  (i.e. ,  th e animal' s habitat )  an d 
behaviora l  o r  physica l  adaptation s o f  th e anima l  whic h allo w 
i t  t o surviv e i n it s environmen t  (Figur e 1) : 

surviva l  nee d 

a species ' 
adaptation s 

a habitat' s 
propertie s 

Figur e 1 :  Conceptua l  link s i n endangere d specie s unit . 

More advanced conceptual understanding in this domain 
include s m o r e integratio n betwee n conceptua l  component s 
(e.g. .  B r o w n &  C a m p i o n e ,  1994) ,  s o mo r e conceptuall y 
advance d discours e wou l d includ e mor e elaborate d an d 
coheren t  relation s betwee n thes e thre e components . 

T h e followin g analysi s o f  conceptua l  learnin g b y Jamal , 
on e o f  th e cas e stud y students ,  i s  base d o n comparin g hi s 
pre -  an d post-intervie w answer s t o a  proble m o f  designin g a 
n e w kin d o f  animal ,  calle d Borogoves .  S o m e detail s o f  th e 
anima l  wer e prescribe d (e.g. ,  i t  eat s tin y w o r m s i n th e 
m u d dy botto m o f  th e ocean) .  T h e discours e abou t  thi s 
question ,  includin g th e interviewer' s moves ,  w a s divide d 
int o episode s focuse d o n simila r  content .  Eac h episod e 
center s aroun d th e presentatio n o f  a n adaptatio n o f  th e 
designe d anima l  alon g wit h an y reasonin g abou t  it .  Fo r 
e x a m p l e ,  i n th e pre-intervie w episod e be low ,  Jama l 

propose d th e behaviora l  adaptatio n o f  hidin g behin d plant s 
(segmen t  3) .  Th e segment s abou t  method s o f  eatin g foo d (1 , 
by th e interviewer )  an d plant s existin g unde r  th e se a (2 ,  b y 

Jamal )  ar e als o include d i n th e episod e becaus e the y functio n 
as initiatio n an d elaboratio n o f  th e adaptation : 

Interviewer: Okay, let's see if there's any other questions 
(7 1 nee d to )  as k yo u about .  (Is )  u m ,  okay ,  u m ,  s o 

I  h o w woul d thes e animal s g o abou t  eatin g thes e worms ? 
2 Jamal :  Just ,  u h like ,  i f  they -  lik e th e plant s tha t  w -  unde r 

th e sea ? 
Interviewer :  M h m . 

3 Jamal :  The y ca n hid e behin d 'em . 

Segments that made reference to one or more of the three 
conceptua l  component s s h o w n i n Figur e I  wer e identified . 
Th e sequencin g o f  discours e (e.g. ,  th e question-answe r  pai r 
represente d b y 1  followe d b y 2+3 ) ,  co-referenc e relation s 
(e.g. ,  usin g th e pronou n ' "em "  i n 3  t o refe r  t o th e plant s 
unde r  th e se a fro m 2) ,  an d othe r  discours e pattern s wer e the n 
use d t o infe r  link s betwee n conceptua l  components .  A 
networ k diagra m wa s draw n fo r  eac h episod e t o represen t 
h o w (an d if )  identifie d conceptua l  segment s an d concept s 
wer e relate d t o eac h other .  Figur e 2  show s th e resultin g 
networ k fo r  th e episod e above : 

survival need: food getting 
(eatin g worms ) 

/ 
Borogoves ' 
adaptatio n 

(hidin g behin d plants ) 

habita t  propert y 
(plant s unde r  th e sea ) 

Figur e 2 :  Conceptua l  link s i n th e episode . 

If a link was occasioned by a prompt of the interviewer, 
th e lin k i s bolded .  I n segmen t  1  th e interviewe r  prompte d fo r 
a relatio n betwee n food-gettin g ( a surviva l  need )  an d a  wa y 
of  behavin g (a n adaptatio n o f  th e Borogoves) .  I n response , 
Jamal  constructe d a n adaptatio n fo r  food-gettin g ( 3 -  hidin g 
behin d plants )  which ,  withou t  an y prompting ,  considere d a 
propert y o f  th e dee p se a environmen t  ( 2 -  i t  ha s plants) .  Thi s 
result s i n tw o links ,  on e prompte d an d on e unprompted . 

For  th e design-an-anima l  questio n o f  Jamal' s pr e an d post -
interview ,  th e numbe r  o f  prompte d an d unprompte d link s 
m a de i n eac h episod e wer e adde d acros s al l  episode s an d 
divide d b y th e tota l  numbe r  o f  episodes .  Thi s result s i n th e 
m e an numbe r  o f  link s pe r  episode ,  whic h i s show n below : 

Table 1: Mean number of links in Jamal's responses to the 
design-an-anima l  question . 

Prompte d 

Unprompte d 

Tota l  Link s 

I n Pre-intervie w 

. 8 (47% ) 

. 9 (52% ) 

1. 7 

I n Post-intervie w 

. 2 (8.3% ) 

2. 2 (91.6% ) 

2. 4 

As th e tabl e shows ,  i n th e pre-intervie w th e percentag e o f 
prompte d link s wa s muc h highe r  tha n i n th e post-interview . 
I n th e post-intervie w Jama l  too k mor e initiative ;  overal l  h e 
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create d 4 1 % mor e link s pe r  episode ,  an d th e majorit y o f 
thos e wer e unprompted .  Thus ,  Jama l  i s a n exampl e o f  a 
studen t  w h o becam e abl e t o construc t  a  discours e whic h 
linke d togethe r  surviva l  needs ,  adaptations ,  an d hnhita l 
properties—th e cor e concept s o f  th e unit . 

Increasing Multicausality Another aspect of 
conceptua l  learnin g wa s increase d consideratio n o f  multipl e 
causes .  Fo r  example ,  whe n evaluatin g ho w a  specie s woul d 
surviv e i n a  ne w habitat ,  on e foca l  grou p considere d mor e 
multicausa l  relationship s i n thei r  post-discussio n tha n i n 
thei r  pre-discussion .  Th e feature s o f  th e habita t  (e.g. , 
presenc e o f  othe r  animals )  wer e mor e ofte n causall y linke d 
t o mor e tha n on e potentia l  outcom e fo r  th e specie s (e.g. , 
havin g sufficien t  foo d an d havin g to o man y predators) ;  an d 
any on e outcom e hypothesize d by  th e grou p wa s mor e likel y 
t o b e cause d b y mor e tha n on e habita t  featur e (e.g. ,  lo w tide s 
and othe r  animal s contribute d t o insufficien t  water) . 
Multicausalit y wa s evidence d usin g diagra m an d countin g 
technique s simila r  t o thos e demonstrate d i n th e analysi s o f 
Jamai' s interview . 

Learning in Classroom Interactions 

We examine d episode s i n th e learnin g activitie s o f  th e uni t 
t o identif y way s i n whic h observe d change s i n discours e 
practice s i n assessment s coul d hav e bee n brough t  abou t  b y 
th e students '  participatio n i n th e unit .  Th e followin g 
example s illustrat e th e working s o f  th e relevanc e principl e 
i n bringin g abou t  conceptua l  change .  A s briefl y explaine d 
earlier ,  a  particula r  communicativ e even t  ca n b e use d by 
learner s t o influenc e h o w the y determin e wha t  i s a n 
importan t  thin g t o contribut e t o a  particula r  topi c an d t o 
structur e possibl e futur e contributions .  Learnin g ca n occu r 
as student s becom e bette r  aligne d wit h th e discours e pattern s 
of  teacher s o r  peers . 

Adding Conceptual Relations Teachers helped bring 
student s int o th e discours e practice s o f  th e uni t  throug h 
scaffoldin g an d instruction ,  stressin g t o student s wha t 
concept s an d conceptua l  relation s wer e importan t  an d 
relevan t  t o discus s i n thei r  research .  I n th e followin g tw o 
teacher-studen t  consultatio n session s fro m 1 9 day s int o th e 
unit ,  th e teache r  encourage d student s t o includ e th e 
conceptua l  link s show n i n Figur e 1  i n thei r  research . 

I n th e firs t  example ,  Jama l  showe d th e teache r  hi s 
progres s s o fa r  o n eagles '  foo d getting ,  a  lis t  o f  th e foo d tha t 
eagle s eat .  I n response ,  th e teache r  aske d Jama l  t o addres s 
what  adaptation s allo w eagle s t o ea t  thei r  food : 

Teacher 1: This is the list of things that they eat. Now 
yo u ca n tel l  m e like ,  no t  wha t  d o eagle s eat ,  bu t  how ? 
H ow d o the y ge t  thei r  food ? Wha t  I -  wha t  kin d o f 
adaptation s d o the y have ? Lik e th e talon s (tha t  yo u 
talke d about) ,  d o th e talon s help ? Wha t  kin d o f  thing s d o 
th e eagle s hav e t o hel p the m ge t  tha t  food ,  (xxx) ,  ok ? 

In the second example, Ron, specializing in eagle habitat, 
had create d a  lis t  o f  wher e eagle s live .  Th e teache r  aske d Ro n 
t o identif y wha t  habita t  propertie s ar e neede d i n th e place s 
eagle s ca n live : 

Teache r  1 :  Yo u ca n mak e a  prett y goo d lis t  o f  th e places : 
the y liv e i n [sh e read s Ron' s list ]  .  .  .  But ,  s o you'v e 
tol d m e th e name s o f  th e place s the y live .  An d I  be t  o n a 
map yo u coul d poin t  t o al l  thos e places .  Bu t  n o w I  wan t 
yo u t o star t  thinkin g abou t  wha t  ar e th e thing s tha t  the y 
need t o hav e i n th e place s tha t  the y live ? .. .  An d tr y t o 
make a  lis t  o f  thing s yo u kno w eagle s nee d t o star t  t o 
liv e somewhere . 

Later, in a whole class wrap-up, the teacher used this 
interactio n wit h Ro n a s a n exampl e fo r  al l  student s workin g 
on habitat ,  pointin g ou t  tha t  thei r  report s neede d t o includ e 
not  onl y plac e names ,  bu t  wha t  kind s o f  thing s th e animal s 
need t o hav e i n thei r  environment s t o liv e there . 

Changing Prominence of Conceptual 
Component s I n th e nex t  example ,  a  teache r  (th e school' s 
scienc e specialist )  brough t  al l  student s studyin g habita t  i n 
eac h researc h grou p together ,  an d aske d the m t o repor t  o n 
what  the y ha d discovere d s o far .  Thi s wa s th e firs t  breakou t 
grou p sessio n o f  th e unit ,  s o ther e wa s n o pre-establishe d 
discursiv e practic e fo r  student s t o use :  thus ,  a t  th e ver y leas t 
th e firs t  studen t  speake r  neede d t o dra w o n interaction s 
outsid e thi s sessio n t o ge t  a n ide a o f  wha t  t o do . 

The firs t  student ,  Ron ,  presente d wha t  h e ha d foun d ou t 
abou t  hi s animal ,  includin g 'wher e i t  lives '  -  somethin g tha t 
certainl y come s t o min d i f  on e ha s t o stud y habitat .  Th e 
teache r  use d thi s a s a  teachabl e moment  an d stressed ,  a s di d 
th e teache r  i n th e previou s example ,  tha t  'place "  i s mor e 
tha n jus t  a  location : 

Ron: Bald eagles., (xxx) over all of California. With the 
exceptio n o f  deser t  areas ,  and / 

Teache r  2 :  S o i t  doesn' t  liv e i n a  desert . 
Ron:  Mnh . 
Teache r  2 :  Ok .  [... ]  Ro n ha s sai d a  fe w sentence s an d i t 

may no t  soun d lik e muc h bu t  wha t  h e ha s jus t  sai d i s 
reall y a  lot .  H e ha s sai d tha t  h e foun d ou t  th e range .  H e 
knows wher e hi s animal s lives .  H e sai d i n California , 
right ? H e i s saying ,  h e sai d h e foun d ou t  tha t  the y nee d 
ol d tree s t o live .  [... ]  Ok .  Th e range .  Ok .  N o w h e sai d 
the y didn' t  liv e i n desert .  That' s anothe r  bi g par t  i n th e 
puzzle .  No t  th e desert .  N o w wh y d o yo u thin k tha t  don' t 
Uve i n th e desert ? Ron . 

Ron:  Because  the y don' t  hav e an y tree s ther e jus t  san d 
Teache r  2 :  (laughs )  Right .  [... ]  Wha t  d o yo u nee d t o 

find  out . 
Jonah :  Mor e wher e the y live .  Lik e mayb e som e o f  the m 

liv e i n N e w Yor k o r  something . 
Teache r  2 :  S o yo u ar e no t  sur e exactl y wher e thei r  rang e 

is .  Ok . 

This discourse highlighted the importance of the concept 
of  plac e befor e othe r  student s wer e aske d t o repor t  o n thei r 
animal .  An d 'range/place '  starte d t o b e interprete d a s a n 
implicitl y  state d relevan t  fact ,  whic h ha d t o b e reported .  W e 
believ e i t  i s  n o coincidenc e tha t  al l  subsequen t  studen t 
presentation s (se e transcrip t  excerpt s below )  starte d wit h a 
repor t  o f  th e plac e wher e th e anima l  coul d b e found .  A 
discursiv e expectatio n wa s se t  up ,  whic h wa s evidence d b y 
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Daria' s acknowledgmen t  tha t  sh e di d no t  kno w abou t  th e 
Panda' s range .  Ther e wer e m a n y fact s th e student s ha d no t 
discovere d yet ,  an d whic h the y kne w the y woul d nee d t o find 
out .  However ,  excep t  fo r  th e range/plac e feature ,  non e o f 
thos e wa s reporte d a s "don' t  know" : 

Andy: Ah, my animal is. It lives in (Florida) [...] 
Bob :  M y anima l  i s  gorillas ,  an d the y liv e i n Africa ,  an d 

Daria: My animal is bears and I know that they live in 
mostl y Californi a i n u h mountai n ranges .  I  don' t  kno w 
wher e th e Panda s live . 

We believe that episodes like this are important for 
learning ;  however ,  n o causa l  clai m tha t  permanen t 
conceptua l  change s resul t  fro m thes e interaction s ca n b e 
m a d e,  especiall y a s importan t  subject-matte r  concept s 
usuall y tur n u p i n severa l  interaction s throughou t  th e unit . 
Eve n so ,  w e believ e tha t  interaction s lik e thes e serv e th e 
same function :  the y mode l  th e underlyin g (discursive ) 
relevanc e structur e o f  th e domain . 

T o se e th e statu s o f  th e concep t  o f  range/plac e a t  th e en d 
of  th e unit ,  w e analyze d th e final  report s student s wrote . 
Student s include d discussion s o f  range/plac e i n th e sectio n o f 
th e report s o n habitat .  Fo r  example ,  i n Ron' s sectio n o n 
Eagl e habitat ,  abou t  1/ 3 o f  hi s sentence s presente d wher e 
eagle s ar e t o b e found . 

Change in Participation in Research An important 
elemen t  o f  ou r  theor y i s tha t  conceptua l  chang e i s no t  onl y 
chang e i n a  particula r  wa y o f  talkin g abou t  a  domain ,  bu t 
als o a  chang e i n activitie s undertaken .  Th e followin g 
exampl e discusse s suc h a  chang e i n th e students '  practice s o f 
doin g research . 

Th e researc h group s wer e th e dominan t  structur e o f  th e 
unit :  th e students '  wor k wa s organize d aroun d thei r 
membershi p withi n a  particula r  grou p studyin g a  particula r 
endangere d species .  F ro m ou r  observation s durin g th e unit , 
an d fro m ou r  theoretica l  perspectiv e o f  learnin g a s 
transformatio n o f  participation ,  w e expecte d t o find  change s 
i n wha t  th e student s di d a s research .  Sinc e on e o f  th e centra l 
goal s o f  th e F C L progra m i s t o creat e classroo m 
environment s i n whic h childre n assum e responsibilit y  fo r 
thei r  o w n learnin g (Brow n &  Campione ,  1994) ,  w e 
hypothesize d tha t  student s woul d tak e o n a  greate r  rol e i n 
organizin g thei r  o w n researc h work .  Suc h a  chang e i n th e 
participatio n structure s o f  th e classroo m woul d provid e a 
cas e i n whic h a  grou p o f  student s workin g collaborativel y 
sho w progres s i n takin g ove r  contro l  o f  it s activity ,  movin g 
throug h it s zon e o f  proxima l  developmen t  (Vygotsky , 
1978) .  Thi s i s analogou s t o way s i n whic h individua l 
childre n hav e bee n show n t o increas e thei r  self-contro l  i n 
interaction s wit h adult s (e.g. ,  Wertsc h &  Stone ,  1985) . 
Suc h a  chang e woul d als o includ e conceptua l  growth ,  a s 
student s increase d i n thei r  understandin g o f  way s i n whic h 
differen t  conceptua l  content s ar e involve d i n subtask s tha t 
the y ca n undertake . 

A conten t  analysi s o f  on e group' s activit y u p t o th e 
midpoin t  o f  th e uni t  ha s show n clearl y observabl e 
difference s i n h o w i t  functione d i n it s researc h time .  Earl y i n 

th e unit ,  th e group' s activit y wa s organize d primaril y b y 
thei r  classroo m teacher ,  teache r  3 .  Sh e bega n eac h lesso n 
wit h a n introduction ,  explainin g wha t  th e student s woul d b e 
workin g o n fo r  tha t  day .  I n th e first  day s o f  th e unit ,  thes e 
introduction s generall y include d ver y brief ,  broa d outline s o f 
th e uni t  a s a  whole ,  littl e abou t  h o w th e tas k fo r  th e da y fit 
int o th e unit ,  bu t  detaile d instruction s fo r  completin g th e 
task .  Fo r  thei r  part ,  th e student s subscribe d closel y t o th e 
teacher' s instruction s fo r  th e task ;  the y di d no t  discus s th e 

bigge r  purpos e an d concept s underlyin g th e task s i n whic h 
the y wer e engaged .  Fo r  example ,  o n Da y 2  o f  th e unit ,  th e 
teache r  briefl y discusse d th e scop e o f  th e unit ,  the n indicate d 
tha t  fo r  tha t  da y th e student s woul d b e cuttin g ou t  question s 
and the n sortin g the m int o categories .  W h e n th e grou p wa s 
hande d th e questions ,  the y spen t  severa l  minute s ferventl y 
attackin g th e jo b o f  cutting ,  bu t  n o on e showe d an y interes t 
i n th e conten t  o f  th e questions .  Onl y whe n th e cuttin g wa s 
almos t  complete d di d on e o f  th e grou p begi n t o rea d a 
questio n ou t  loud .  A t  thi s point ,  th e grou p bega n talkin g 
abou t  wha t  categorie s the y coul d thin k of .  Thei r  progressio n 
throug h th e lesso n followe d quit e literall y th e sequenc e 
suggeste d b y th e teacher' s introduction . 

S o me day s late r  i n th e unit ,  however ,  th e shap e o f  th e 
lesson s ha d changed .  Th e teacher' s introduction s wer e les s 
specifi c  i n thei r  instruction s an d shorte r  i n length , 
establishin g th e structur e o f  th e lesson' s rotations ,  bu t 
leavin g mor e t o th e discretio n o f  th e student s regardin g ho w 
t o us e tha t  time .  Student s occasionall y bega n thei r  researc h 
tim e withou t  consultin g th e teache r  a t  all ,  wit h eac h 
member  o f  th e grou p organizin g thei r  o w n activities .  Also , 
as th e uni t  progresse d th e grou p discusse d amongs t 
themselve s h o w t o procee d wit h thei r  work .  Fo r  example , 
on Da y 1 2 tw o member s o f  th e grou p suggeste d tha t  anothe r 
m e m b er  loo k fo r  informatio n abou t  hi s topi c o n th e C D -
R O M s,  an d on e wen t  wit h hi m t o hel p hi m wit h hi s search . 

By th e middl e o f  th e unit ,  then ,  th e overal l  structur e o f 
classtim e wa s stil l  largel y se t  b y th e teacher ,  bu t  th e way s 
i n whic h th e student s organize d thei r  tim e withi n tha t 
structur e ha d shifte d somewhat .  Th e frequenc y an d natur e o f 
th e group' s interaction s wit h th e teache r  ha d changed :  th e 
student s tende d t o addres s question s amongs t  themselve s an d 
t o tak e responsibilit y  fo r  turnin g t o th e teache r  fo r  guidance . 
For  he r  part ,  th e teache r  di d no t  mak e referenc e t o th e large r 
contex t  o f  th e unit ,  spen t  les s tim e eac h da y establishin g a 
detaile d protoco l  fo r  th e lesson ,  an d instea d gav e a  quic k 
orientatio n t o th e rotations . 

Conclusion 

Concept s ar e usuall y though t  o f  a s menta l  construct s tha t 
exis t  i n individua l  people' s minds .  B y relocatin g the m i n 
people' s discursiv e interactions ,  w e hav e a  ne w wa y t o loo k 
upo n th e developmen t  o f  symboli c action .  Thi s perspectiv e 
facilitate s th e exploratio n o f  th e interconnectednes s o f 
aspect s o f  huma n lif e whic h hav e traditionall y bee n isolate d 
i n a  wid e rang e o f  disciplines .  W e hav e use d thi s perspectiv e 
t o interpre t  example s take n fro m a  longitudina l  stud y o f 
conceptua l  learnin g a s developmen t  o f  participatio n i n 
(discursive )  practices .  Thes e interpretation s hav e allowe d u s 
t o demonstrat e th e integratin g powe r  o f  ou r  approach ,  whic h 

446 



incorporate s social ,  interactional ,  an d informationa l  aspect s 
of  learning . 

Acknowledgments 

Thi s researc h i s  supporte d b y a  gran t  an d a  dissertatio n 
fellowshi p fro m th e Spence r  Foundation ,  an d a  Nationa l 
Scienc e Foundatio n Graduat e Fellowship .  W e hav e benefite d 
cruciall y fro m th e cooperatio n o f  th e teacher s an d student s o f 
th e classe s w e observed ,  an d fro m conversation s wit h An n 
Brown ,  Josep h Campione ,  an d member s o f  th e F C L project , 
especiall y Jeanni e Kohl ,  Lauri e Wingate ,  an d Dori s Ash .  W e 
than k C^sa r  Larriv a an d Kare n Strobe l  fo r  comment s o n a n 
earlie r  draft . 

References 

Barnes ,  D. ,  &  Todd ,  F .  (1977) .  Communicatio n an d 
learnin g i n smal l  groups .  London :  Routledg e &  Kega n 
Paul . 

Biber ,  D. ,  &  Finegan ,  E .  (Eds.) .  (1994) .  Sociolinguisti c 
perspective s o n register .  Ne w York :  Oxfor d Universit y 
Press . 

Brown ,  A .  L. ,  &  Campione ,  J .  C .  (1994) .  Guide d discover y 
i n a  communit y o f  learners .  I n K .  McGill y  (Ed.) , 
Classroo m lessons :  Integratin g cognitiv e theor y an d 
classroo m practice .  Cambridge ,  M A :  M I T Press . 

Chi ,  M .  T .  H. ,  Slotta ,  J .  D. ,  &  d e Leeuw ,  N .  (1994) .  Fro m 
thing s t o processes :  A  theor y o f  conceptua l  chang e fo r 
learnin g scienc e concepts .  Learnin g an d Instruction ,  4 ,  27 -
43. 

Clark ,  H .  H .  (1996) .  Usin g language .  Cambridge : 
Cambridg e Universit y Press . 

Clark ,  H .  H. ,  &  Schaefer ,  E .  F .  (1989) .  Contributin g t o 
discourse .  Cognitiv e Science .  13 ,  259-294 . 

Cobb,  P. ,  &  Yackel ,  E .  (1997) .  A  constructivis t  perspectiv e 
on th e cultur e o f  th e mathematic s classroom .  I n F . 
Seeger ,  J .  Voigt ,  &  U .  Waschesci o (Eds.) ,  Th e cultur e o f 
th e mathematic s classroom :  Analyse s an d changes . 
Dordrecht ,  Netherlands :  Kluwe r  Academi c Press . 

Greeno ,  J .  G. ,  Collins ,  A. ,  &  Resnick ,  L .  B .  (1996) . 
Cognitio n an d learning .  I n R .  C .  Calfe e &  D .  Berline r 
(Eds.) ,  Handboo k o f  educationa l  psychology .  N e w York : 
Macmillan . 

Greeno ,  J .  G. ,  &  Middle-Schoo l  Mathematic s throug h 
Application s Projec t  Group .  (1998) .  Th e situativit y o f 
knowing ,  learning ,  an d research .  America n Psychologist , 
53.  1,5-26 . 

Halliday ,  M .  K .  A. ,  &  Hasan ,  R .  (1985) .  Language , 
context ,  an d text :  Aspect s o f  languag e i n a  social-semioti c 
perspective .  Deakin ,  Victori a (AU) :  Deaki n University . 

Hicks ,  D .  (1996) .  Discourse ,  learning ,  an d teaching . 
Revie w o f  Researc h i n Education ,  21 .  49-95 . 

Hobbs ,  J .  R .  (1997 ,  October) .  Interpretatio n a s abduction . 
Paper  presente d a t  th e Computationa l  Semantic s Seminar , 
Stanfor d University ,  Stanford ,  C A . 

Jorda n B. ,  &  Henderson ,  A .  (1995) .  Interactio n analysis : 
Foundation s an d practice .  Journa l  o f  th e Learnin g 
Sciences .  4 .  39-103 . 

Keil ,  F .  C .  (1994) .  Th e birt h an d nurturenc e o f  concept s b y 
a domain :  Th e origin s o f  concept s o f  livin g things .  I n L . 

A.  Hirschfel d &  S .  A .  Gelma n (Eds.) ,  Mappin g th e mind : 
Domai n specificit y i n cognitio n an d culture .  Cambridge : 
Cambridg e Universit y Press . 

Kintsch .  W. ,  &  va n Dijk ,  T .  A .  (1978) .  Towar d a  mode l  o f 
tex t  comprehensio n an d production .  Psychologica l 
Review .  85 .  363-394 . 

Lampert ,  M .  (1990) .  W h e n th e proble m i s no t  th e questio n 
and th e solutio n i s no t  th e answer :  Mathematica l  knowin g 
and teaching .  America n Educationa l  Researc h Journal , 
27(1) ,  29-63 . 

Lave ,  J. ,  &  Wenger ,  E .  (1991) .  Situate d learning . 
Legitimat e periphera l  participation .  N e w York : 
Cambridg e Universit y Press . 

Lemke,  J .  L .  (1990) .  Talkin g science :  Language ,  learning . 
and values .  Norwood ,  NJ :  Ablex . 

Rogoff ,  B .  (1990) .  Apprenticeshi p i n thinking :  Cognitiv e 
developmen t  i n socia l  context .  N e w York :  Oxfor d 
Universit y Press . 

Rogoff ,  B .  (1995) .  Observin g sociocultura l  activit y o n thre e 
planes :  Participator y appropriation ,  guide d participation , 
and apprenticeship .  I n J .  V .  Wertsch ,  P .  de l  Rio ,  &  A . 
Alvare z (Eds.) ,  Sociocultura l  studie s o f  mind .  Cambridge : 
Cambridg e Universit y Press . 

Rosebery ,  A. ,  Warren ,  B. ,  &  Conant ,  F .  R .  (1992) . 
Appropriatin g scientifi c  discourse :  Finding s fro m 
languag e minorit y classrooms .  Journa l  o f  th e Learnin g 
Sciences ,  2(1) ,  61-94 . 

Roth ,  W.-M. ,  &  Bowen ,  G .  M .  (1995 )  Knowin g an d 
interacting :  A  stud y o f  culture ,  practices ,  an d resource s i n 
a Grad e 8  open-inquir y scienc e classroo m guide d b y a 
cognitiv e apprenticeshi p metaphor .  Cognitio n an d 
Instruction ,  7i(l) ,  73-128 . 

Sperber ,  D. ,  &  Wilson ,  D .  (1995) .  R e l e v a n c e : 
Communicatio n an d cognition .  (2n d ed.) .  Oxford : 
Blackwell . 

Spillner ,  B .  (1987) .  Styl e an d Register .  I n U .  A m m o n,  N . 
Dittmar ,  &  K .  Mattheie r  (Eds.) ,  Sociallinguistics .  Berlin : 
Walte r  d e Gryter . 

Swales ,  J .  (1990) .  Genr e analysis .  Cambridge :  Cambridg e 
Universit y Press . 

Vygotsky ,  L .  S .  (1978) .  Min d i n society .  (M .  Cole ,  V . 
John-Steiner ,  S .  Scribner ,  E .  Souberman ,  Trans.) , 
Cambridge ,  M A :  Harvar d Universit y Press . 

Vygotsky ,  L .  (1986) .  Though t  an d language .  (A .  Kozulin , 
Trans.) .  Cambridge ,  M A :  M I T Press . 

Wells ,  G .  (1986) .  Th e meanin g makers :  Childre n learnin g 
languag e an d usin g languag e t o learn .  Portsmouth ,  N H : 
Heinemann . 

Wertsch ,  J .  V .  (1991) .  Voice s o f  th e mind .  Cambridge ,  M A : 
Harvar d Universit y Press . 

Wertsch ,  J .  V. ,  &  Stone ,  C .  A .  (1985) .  Th e concep t  o f 
internalizatio n i n Vygotsky' s accoun t  o f  th e genesi s o f 
highe r  menta l  functions .  I n J .  V .  Wertsc h (Ed.) ,  Culture , 
communicatio n an d cognition :  Vygotskia n perspectives . 
Cambr idge :  C a m b r i d g e Universit y Press . 

447 


	cogsci_1998_442-447



