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Abstrac t 

It is widely acknowledged that teaching and learning are 
organize d quit e differentl y i n an d ou t  o f  schoo l  settings .  Thi s 
pape r  describe s tw o strip s o f  interaction ,  selecte d from a  dat a 
corpu s tha t  document s naturally-occurrin g wor k i n adul t 
setting s ofte n considere d t o b e target s fo r  scienc e an d 
mathematic s education .  I n th e firs t  stri p (civi l  engineering) , 
we follo w ho w engineer s wit h differen t  level s o f 
organizationa l  responsibilit y  us e a n evaluativ e term ,  "brutal, " 
i n relatio n t o feature s o f  a  propose d roadwa y design .  I n th e 
secon d stri p (fiel d biology) ,  w e follo w participants '  initiall y 
conflictin g use s o f  th e registe r  terms ,  "difference "  an d 
"distance, "  a s the y collaborat e acros s disciplinar y specialties . 
I n bot h cases ,  disagreement s abou t  th e us e o f  term s ar e 
detecte d i n ongoin g interaction ,  alternativ e meaning s ar e 
activel y assemble d acros s differen t  type s o f  media ,  an d 
disagreement s ar e resolve d aroun d pre-existin g organizationa l 
asymmetries .  W e rais e thre e genera l  question s abou t 
teaching/learnin g i n th e workplace :  (i )  Wha t  i s accessibl e t o 
participant s a s teachers/learner s unde r  differen t  organizationa l 
conditions ;  (ii )  H o w ar e disagreement s abou t  share d meanin g 
managed,  give n asymmetrie s betwee n participant s i n thes e 
events ;  an d (iii )  Wha t  d o thes e kind s o f  studie s tel l  u s abou t 
th e acquisitio n o f  wor d meanin g a s a n unproblemati c relatio n 
betwee n ter m an d referent ? 

Introduction 
I t  ha s bee n widel y acknowledge d fo r  severa l  decade s tha t 
teachin g an d learnin g ar e organize d quit e differentl y i n an d 
out  o f  schoo l  setting s (Becker ,  1986 ;  Collins ,  B r o w n & 
N e w m a n,  1989 ;  L a v e & Wenger ,  1991 ;  Resnick ,  1987 ; 
Rogoff ,  1990) .  I n addition ,  mos t  contemporar y theorie s o f 
learnin g an d developmen t  clai m tha t  learning ,  a s a  process , 
occur s continuousl y i n people' s activit y (Case ,  1992 ; 
Newell ,  1990) .  Despit e th e fac t  tha t  instructiona l  practice s 
ove r  th e pas t  severa l  decade s hav e proceede d a s i f  teaching , 
learning ,  an d doin g wer e separat e activities ,  i t  i s no t  th e cas e 
tha t  peopl e lear n exclusivel y i n schoo l  an d the n us e wha t 
the y hav e learne d i n othe r  setting s (e.g. ,  a t  h o m e o r  i n th e 
workplace) . 

I t  m a y b e obviou s tha t  peopl e lear n outsid e o f  schoo l 
settings ,  bu t  w e hav e relativel y fe w studie s o f  h o w teachin g 
an d learnin g ge t  organize d i n th e ongoin g practica l  activitie s 
of  workplace s (Hutchins ,  1995 ;  Saxe ,  1991 ;  Traweek ,  1988 ; 
Wenger ,  1990) .  Thi s i s particularl y tru e o f  technica l  o r 
scientifi c  wor k setting s tha t  compris e th e propose d 

"application "  o f  m u c h mathematic s an d scienc e i n secondar y 
an d undergraduat e education .  Thi s pape r  present s a 
comparativ e cas e stud y o f  teachin g an d learnin g event s i n 
tw o suc h places :  a  civi l  engineerin g fir m an d a  fiel d 
biologica l  researc h station .  I n eac h setting ,  w e us e 
observation ,  interviewing ,  collecte d documents ,  an d vide o 
record s o f  naturall y occurrin g workplac e activit y a s ou r 
primar y data .  Observationa l  note s an d interview s ar e use d t o 
identif y "typica l  chunk s o f  work "  ( a ter m w e us e wit h 
researc h participants )  fo r  recording ,  an d thes e record s the n 
provid e a  corpu s fo r  mor e detaile d interactiona l  analysi s o f 
h o w peopl e wor k together .  Fo r  th e purpose s o f  thi s paper , 
we hav e selecte d wha t  w e thin k ar e representativ e teachin g 
an d learnin g events ,  base d o n ou r  analysi s o f  th e entir e 
recorde d corpu s an d ou r  understandin g o f  th e broade r 
organizationa l  structur e o f  wor k i n thes e settings .  W e us e 
thes e case s a s on e approac h t o documentin g an d analyzin g 
h o w teachin g an d learnin g happen s betwee n peopl e i n 
specifi c  organizationa l  circumstances .  (Hall ,  1995) . 

I n th e firs t  tw o section s o f  thi s paper ,  w e loo k closel y a t 
strip s o f  interactio n i n whic h peopl e wor k ou t  th e meaning s 
o f  seemingl y simple ,  technica l  terms .  Hilar y Putna m (1988 ) 
argue s tha t  reference ,  a s a  socia l  phenomena ,  involve s a 
"linguisti c divisio n o f  labor "  wher e meaning s ar e 
differentiall y  distribute d acros s a  languag e community .  Th e 
implicatio n o f  thi s vie w i s tha t  meaning s i n us e ca n com e 
int o conflict .  Thi s pape r  document s tw o suc h case s an d 
demonstrate s h o w thes e conflict s ar e worke d throug h b y 
interactants .  I n th e civi l  engineerin g firm,  w e follo w th e 
conteste d referentia l  scop e o f  a n evaluativ e term ,  "brutal, " 
as i t  i s use d t o describ e roadwa y desig n alternatives .  I n th e 
field  biolog y researc h station ,  w e follo w h o w a  coordinated , 
across-disciplin e meanin g o f  registe r  term s lik e "difference " 
an d "distance "  i s develope d t o analyz e potentiall y  differen t 
sample s fro m insec t  populations . 

By followin g thes e interaction s int o surroundin g 
organizationa l  conditions ,  w e sho w tha t  eve n thes e simpl e 
negotiation s ar e significan t  teachin g an d learnin g events . 
Thes e interaction s ar e difficul t  t o recogniz e fro m a 
traditiona l  cognitiv e scienc e perspectiv e a s "teaching "  o r 
"learning "  events .  Bu t  the y ar e precisel y th e kind s o f 
interactio n tha t  compris e workplac e teachin g an d learning , 
at  leas t  outsid e o f  forma l  trainin g program s i n th e workplac e 
setting s w e hav e studied .  I n ou r  view ,  thes e kind s o f  event s 
fill  i n th e theoretica l  landscap e tha t  other s hav e calle d form s 
of  "legitimat e periphera l  participation "  (Lav e &  Wenger , 
1991 )  o r  "guide d participation. "  (Rogoff ,  1990 )  Ou r  analysi s 
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of  thes e event s work s a t  two ,  interdependen t  levels :  (1 )  th e 
routin e organizationa l  structur e o f  activit y i n thes e 
workplaces ,  whic h i s availabl e t o u s throug h ethnographi c 
observatio n an d interviewing ,  an d (2 )  th e interactiona l 
structur e o f  participants '  wor k wit h site -  an d discipline -
specifi c  form s o f  representation ,  whic h i s availabl e t o u s 
throug h analysi s o f  vide o records .  Together ,  thes e level s o f 
analysi s allo w u s t o describ e discursiv e o r  representationa l 
practice s i n thes e workplaces ,  an d base d o n recurren t 
asymmetrie s i n thes e practices ,  th e kind s o f 
teaching/learnin g event s throug h whic h the y ar e reproduce d 
(i.e. ,  h o w peopl e lear n t o participat e i n practices ,  an d i n th e 
process ,  generat e thos e ver y practices) . 

Strip 1: Evaluating Roadway Design 
Al ternat ive s i n a  Civi l  E n g i n e e r i n g F i r m 

Ther e i s a  stron g argumen t  t o b e m a d e tha t  agreement s i n 
judgmen t  ar e particularl y indicativ e o f  a  sens e o f  share d 
understandin g betwee n peopl e (Bourdieu ,  1984 ; 
Wittgenstein ,  1958) .  Differin g judgment s abou t  whethe r 
somethin g i s "good "  o r  "bad, "  "to o m u c h "  o r  "jus t  right, " 
etc .  divid e people .  I n thi s example ,  w e follo w h o w differen t 
use s o f  a  singl e evaluativ e term ,  "brutal, "  divid e tw o 
engineer s workin g togethe r  t o desig n a  networ k o f 
roadways .  Furthermore ,  w e analyz e h o w thes e differen t  use s 
occasio n a  situate d teachin g an d learnin g event ,  b y whic h 
we mea n a n even t  tha t  i s marke d a s explicitl y  pedagogica l 
by neithe r  participan t  an d tha t  occur s i n th e flow  o f  ongoin g 
practica l  activity .  I n thi s event ,  w e find  (i )  a n initia l  us e o f 
th e evaluativ e ter m "brutal "  b y th e senio r  engineer ,  (ii )  it s 
re-us e b y th e junio r  enginee r  t o evaluat e a  differen t  desig n 
feature ,  (iii )  a  challeng e b y th e senio r  enginee r  t o th e junio r 
engineer' s usage ,  an d (iv )  a n accoun t  o f  why ,  i n th e curren t 
desig n context ,  th e junio r  engineer' s usag e i s no t 
aporopriate . 

m 

m m ^^ 
Figur e 1 .  A  senio r  enginee r  evaluate s tw o alternative s fo r 

a propose d roadwa y usin g a  sectio n vie w 

To understand how their joint activity is sn^ctured to 
produc e thi s teachin g an d learnin g moment ,  w e first 
describ e relevan t  organizationa l  details .  Wit h respec t  t o th e 
participants '  identities ,  thes e detail s includ e a  pai r  o f 
potentiall y  relevan t  (Schegloff ,  1992) ,  institutionally -
organize d asymmetries :  Jak e i s th e mor e experience d 
practitioner ,  an d h e maintain s a  highe r  statu s withi n th e firm 
and withi n th e project .  Wit h highe r  statu s come s bot h a 

power  differentia l  betwee n Jak e an d Eva n an d a  differen t 
responsibilit y  fo r  detail s o f  th e project' s development .  Thes e 
detail s includ e a  genera l  engineerin g strictur e t o "balanc e 
th e site, "  whic h mean s organizin g th e remova l  an d 
replacemen t  o f  dir t  acros s th e entir e constructio n sit e s o tha t 
th e tota l  amoun t  o f  dir t  "imported "  o r  "exported "  i s 
minimized .  The y als o mus t  "mee t  code "  a t  al l  govermnenta l 
level s o r  develo p rationale s fo r  cod e violation s tha t  wil l 
allo w the m t o argu e fo r  "variances "  t o officials .  Finally , 
wit h respec t  t o thi s specifi c  projec t  an d it s client' s needs , 
Jak e an d Eva n ar e developin g thei r  roadwa y pla n fo r  a  hill y 
an d foreste d site ;  thes e feature s o f  th e lan d presen t 
environmenta l  concern s tha t  require ,  prio r  t o othe r 
considerations ,  the y avoi d denudin g foreste d region s o f  th e 
site . 

Th e ecolog y o f  representation s (Goodwin ,  1995 ;  Hall , 
1990 ;  Star ,  1995 )  i n thes e engineers '  workspac e i s densel y 
symboli c an d computational .  A t  thi s meeting ,  withi n Jake' s 
partitione d offic e space ,  th e tw o engineer s gathe r  a t  a  tabl e 

layere d wit h two-dimensiona l  "pape r  space "  views '  tha t 
model  bot h th e sit e an d th e propose d design .  Thes e views , 
al l  partia l  wit h respec t  t o th e wor k the y mus t  do ,  ar e use d i n 
coordinatio n t o provid e fo r  relevan t  activities ,  suc h as ,  i n 
thi s example ,  th e productio n o f  a  desig n rationale .  Th e pape r 
view s ar e produce d fro m a  C A D system ,  bu t  mos t  o f  th e 
relevan t  desig n i s don e wit h an d ove r  th e pape r  views ;  onl y 
late r  ar e th e C A D document s updated .  A  coordinate d 
readin g involve s comple x tempora l  an d spatia l  pattern s o f 
activit y tha t  combin e th e verba l  narratio n o f  desig n feature s 
wit h displa y an d us e o f  deictic ,  gestural ,  an d graphica l 
space s (Goodwin ,  1994 ;  Hanks ,  1990 ;  McNeill ,  1992) . 

Afte r  a  numbe r  o f  month s awa y fi-om  thi s project ,  Jak e 
and Eva n ar e refamiliarizin g themselve s wit h th e desig n an d 
it s overal l  rationale .  Inspectin g a  se t  o f  plans ,  the y notic e 
tha t  Roa d Fou r  (designe d m a n y month s prior )  ha s a  "grade " 
tha t  violate s cit y code ;  th e roa d i s abou t  five  percen t  to o 
steep .  Afte r  Jak e coordinate s a  readin g o f  Roa d Four' s 
mathematica l  slop e fro m th e vertica l  an d horizonta l  margi n 
quantitie s o n th e profil e view ,  h e consider s th e implication s 

of  thi s slop e fo r  th e road^ . 

Jake: Yeah, (1 )this huh road (laughing) is a, is a . .. 
S T R E T C H.  Y o u k n o w ? ( 6 sec. )  It' s gonn a b e bruta l 

1 Fo r  a  ful l  descriptio n o f  th e variet y o f  representation s use d b y 
thes e engineer s t o "see "  th e sit e an d t o "project "  potentia l  desig n 
features ,  se e (Hal l  &  Stevens ,  1995) .  Generally ,  thes e engineer s 
shar e a  se t  o f  "views "  tha t  resembl e thos e o f  othe r  desig n 
professional s (topographi c maps ,  pla n views ,  sectio n views ,  an d 
profiles) .  Thes e tw o dimensional ,  metricize d representation s ar e 
used i n coordinatio n t o pla n an d desig n fo r  thre e dimensiona l 
space . 
^Transcript conventions include: turns at talk start with named 
speakers ;  embodie d actio n description s appea r  i n italic s belo w eac h 
turn ;  th e onse t  o f  embodie d actio n i s indexe d b y number s i n 
parenthese s withi n th e tum ;  spoke n E M P H A S I S i s show n b y uppe r 
case ;  stretch:::e d word s ar e show n wit h repeate d colons ;  a  questio n 
mark precede s ?word s tha t  wer e difficul t  t o hea r  durin g 
transcription ;  an d matchin g lef t  bracket s [  sho w th e onse t  o f 
overlappin g tal k acros s turns . 
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m a n,  (2)twent y percen t  fo r  .. .  fo r  a h .. .  fiftee n 
hundre d feet ,  (laughs ) 

1( R han d point s belo w roa d i n profil e view ) 
2(write s 400 .  450 ,  350 .  50 0 a t  cente r  o f  profil e 
view ) 

"Brutal" is a negative evaluation that refers to the road being 
excessivel y stee p ove r  a  lon g distance .  I n thi s instance ,  Jak e 
appear s t o m e a n th e roa d wil l  b e bruta l  wit h respec t  t o som e 
h u m an activity ,  probabl y drivin g emergenc y vehicles . 
Becaus e thi s evaluatio n appear s i n th e natura l  cours e o f  thei r 
ongoin g work ,  w e interpre t  Evan' s subsequen t  tur n i n th e 
conversatio n a s a  taci t  acceptanc e o f  thi s usag e o f  "brutal " 
as a  negativ e evaluation . 

Evan: Other(l)wise you'd be up here and (2)you'd have 
t o cu t  w a y acros s [  sho::o o 

I( R han d t o uppe r  lef t  o f  th e profil e view ) 
2( R han d sweep s righ t  the n lef t  abov e th e 
propose d road ) 

Jake: [Ri::ght. 

Within the materials jointly at hand, Evan begins to 
assembl e a  rational e fo r  thi s bruta l  grad e tha t  contrast s thei r 
desig n choic e wit h a n eve n les s desirabl e alternativ e 
("Otherwis e [... ]  you' d hav e t o cu t  wa y across") .  Jake' s 
collaborativ e completio n ("[Ri::ght" )  indicate s the y bot h 
judg e thi s desig n featur e t o b e "brutal. "  Ove r  th e nex t 
severa l  conversationa l  turns ,  Jak e lead s a  coordinate d 
narrativ e an d gestura l  tou r  throug h multipl e pape r  view s o f 
th e regio n surroundin g Roa d Four .  W h e n h e reache s a 
particula r  sectio n vie w (se e Figur e I )  i n thi s developin g 
rational e fo r  a n overl y stee p road ,  Eva n point s t o th e sectio n 
and agai n use s th e evaluativ e term ,  "brutal. "  Bu t  i n thi s 
instance ,  Eva n refer s t o wha t  h e project s a s a n excessiv e 
amount  o f  dir t  neede d t o fill  unde r  thi s par t  o f  th e propose d 
road . 

Evan: (laughs) (l)That's brutal, huh? Well, I don't know. 
. .  [mayb e not . 

1( L han d point s belo w roadbe d i n sectio n view ) 

Jake: [Yeah ... well, but... look at it THIS way ... 

Evan's use of "brutal" is tentatively offered ("Well, I 

don' t  know") ,  an d a s Jak e begin s t o disagree- '  ("Yeah.. . 
well") ,  Eva n retreat s eve n furthe r  from  th e evaluatio n 
("mayb e not") .  Bot h participant s orien t  t o a  contende d usag e 
of  th e evaluativ e term :  Jak e becaus e h e challenge s Evan' s 
evaluation ,  an d Eva n becaus e h e retreat s whe n Jak e begin s 
t o disagree .  A t  a n interactiona l  level ,  thes e ar e th e dynamic s 
of  asymmetr y a t  th e organizationa l  leve l  (se e Rogoff ,  1990 , 
pp .  204-205) ,  an d the y ar e centra l  i n determinin g whos e 
term s ar e appropriate d an d h o w thos e term s ar e use d t o 

refer .  W e understan d Eva n t o b e appropriatin g a  ter m an d 
improvisin g it s us e i n participatio n wit h a  differently -
knowledgeabl e other ;  a  commonplac e typ e o f  learnin g i n 
practic e (Cole ,  1985 ;  Lav e &  Wenger ,  1991 ;  Rogoff ,  1990) . 

We tak e thi s t o b e a  teaching/learnin g even t  tha t  emerge s 
i n th e ongoin g wor k o f  a  civi l  engineerin g project .  A s the y 
continue ,  Jak e doe s mor e tha n simpl y rejec t  Evan' s 
evaluation ;  h e agai n explains ,  usin g a  coordinate d assembl y 
of  narrative ,  drawing ,  an d deicti c pointin g w h y th e amoun t 
of  fill  require d i n thi s sectio n i s bette r  tha n th e existin g 
alternatives .  B y sketchin g on e o f  thes e alternative s (Figur e 
I )  h e show s tha t  i t  woul d sav e littl e an d requir e "rippin g 
d o wn th e whol e sid e o f  th e hillside. "  I n thi s implici t 
moment  o f  situate d teaching ,  Jak e assemble s a  broade r 
rational e o f  thi s featur e fo r  Evan ,  bu t  h e als o strengthen s hi s 
o wn convictio n ("it' s  perfect" )  tha t  a  twent y percen t  grad e 
on Roa d Fou r  i s necessar y t o sav e a  hillsid e fiill  o f  trees .  A s 
thei r  projec t  move s toward s municipa l  approval ,  thi s 
argumen t  m a y suppor t  a  reques t  fo r  a  variance . 

Strip 2: Analyzing Chemical Differences 
B e t w e e n Insect s i n a  Fiel d B io log y 

R e s e a r c h Stat io n 
Our  secon d stri p come s from a  regularl y schedule d meetin g 
among a n interdisciplinar y tea m o f  scientist s i n a  field 
biolog y researc h statio n .  Thei r  wor k o n thi s projec t 
concern s wha t  the y cal l  th e "chemica l  ecolog y o f  fores t 
insects. "  I n thi s meeting ,  tw o entomologist s (Mar k an d 
Gary) ,  a  chemis t  (Leah) ,  an d a  visitin g biostatisticia n (Bill ) 
discus s h o w t o analyz e difference s i n th e chemica l  makeu p 
of  a  wax y residu e strippe d of f  o f  termites '  exoskeletons . 
The y us e thes e chemica l  difference s t o classif y termit e 
specie s an d t o m a p th e geographi c boundarie s o f  termit e 
colonie s (insect s i n a  colon y ar e al l  o f  th e sam e species) . 
Thi s kin d o f  informatio n i s helpfii l  fo r  developin g an d 
assessin g th e effect s o f  new ,  "environmentall y softer " 
pesticides ,  bu t  i t  i s als o centra l  t o basi c researc h question s 
abou t  th e distributio n an d ecologica l  rol e o f  a  variet y o f 
insects . 

•̂ Thi s for m o f  challeng e i s describe d b y conversatio n analyst s a s 
disagreemen t  expresse d wit h a  dispreferre d form .  I t  i s  offere d wit h 
hesitatio n an d wit h a n affiliativ e "Yeah.. .  but "  rathe r  tha n a  bal d 
"no "  (Goodwi n &  Heritage ,  1990 ;  Pomerantz ,  1984) . 

Figur e 2 .  A  biostatisticia n illustrate s a  possibl e distanc e 
measur e usin g tw o C G s . 

Two organizational features of this setting are important 
fo r  ou r  analysi s o f  teachin g an d learning .  First ,  ther e ar e 
asymmetrie s i n th e hierarchica l  positio n o f  participant s 
withi n th e projec t  an d acros s disciplines .  Mar k i s a  senio r 
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researc h entomologis t  an d thi s projects '  leader ,  Gar y i s als o 
an entomologis t  (h e an d M a r k hold  Ph.D.'s) ,  an d Lea h i s a 
staf f  biologis t  wit h specialize d post-baccalaureat e trainin g i n 
chemistry .  Bill ,  o n th e othe r  hand ,  attend s th e meetin g a s a 
consultin g biostatisticia n (h e als o hold s a  Ph.D.) ,  bu t  h e 
work s o n a  variet y o f  project s acros s th e surroundin g field 
researc h station .  S o w e fin d relevan t  asymmetrie s bot h i n 
what  peopl e ar e expecte d t o contribut e acros s disciplinar y 
specialtie s (e.g. ,  entomology ,  chemistry ,  an d biostatistics) , 
and becaus e participant s i n thi s meetin g hav e quit e differen t 
responsibilitie s fo r  differen t  aspect s th e project' s ongoin g 
activities .  Th e secon d relevan t  organizationa l  featur e 
concern s th e routin e structur e o f  wor k o n thi s project .  Thi s 
meetin g i s on e typ e o f  activit y withi n a  broade r  structur e 
whic h th e entomologist s cal l  a  "biogeographi c study. "  Thes e 
studie s regularl y tak e projec t  participant s throug h distinc t 
type s o f  activity :  (i )  fro m field  site s wher e the y subdivid e 
th e fores t  floor  int o rectilinea r  "plots "  an d the n 
systematicall y collec t  insect s fro m a  grid-lik e structur e o f 
"traps, "  (ii )  t o a  chemistr y laborator y i n th e researc h statio n 
wher e the y extrac t  an d identif y hydrocarbon s fro m thes e 
insects '  bodie s usin g a  gas-chromatography/mass -
spectroscop y ( G C / M S )  device ,  an d finally  (iii )  int o projec t 

meeting s lik e thi s one ,  wher e th e resultin g chromatograms ^ 
(CG's ,  se e Figur e 2 )  ca n b e use d t o identif y termit e specie s 
and t o follo w th e movin g boundar y o f  termit e colonies . 

The stri p w e examin e i n thi s sectio n come s a t  th e en d o f  a 
biogeographica l  stud y o f  termites ,  an d th e consultin g 
biostatisticia n i s helpin g th e projec t  develo p a  statistica l 
measur e tha t  ca n compar e tw o CG' s an d suppor t  judgment s 
abou t  differen t  specie s o r  colonies .  Th e secon d 
organizationa l  featur e i s importan t  becaus e activit y an d tal k 
i n thi s meetin g (e.g. ,  choosin g pair s o f  CG' s an d announcin g 
a "difference "  betwee n them )  need s t o b e hel d accountabl e 
t o th e broade r  chai n o f  activitie s i n a  biogeographi c study . 
The CG' s show n i n Figur e 1  ar e th e final  poin t  i n a  proces s 
tha t  convert s bug s int o graph s tha t  th e entomologist s cal l 
"hydrocarbo n phenotypes. "  Sinc e ther e ar e marke d 
asymmetrie s betwee n participant s i n thei r  disciplinar y 
backgrounds ,  thei r  responsibilitie s withi n th e project ,  an d 
thei r  actua l  wor k acros s differen t  aspect s o f  th e 
biogeographica l  study ,  eac h participan t  ca n tak e o n th e rol e 
of  a  "teacher "  o r  a  "learner "  durin g thi s meeting . 

At  th e outse t  o f  th e meeting ,  Gar y an d Bil l  (th e 
biostatistician )  disagre e ove r  whethe r  t o us e a  standardize d 
statistica l  clusterin g algorith m t o aggregat e termit e samples , 
but  Mar k interrupts ,  enlistin g Lea h (th e chemist )  t o hel p 
arrang e a  colum n o f  fou r  CG' s tha t  the y plac e i n front  o f  Bil l 
t o demonstrat e wha t  Mar k call s " a goo d comparing. "  Mar k 
shows tha t  tw o o f  th e CG' s ar e "radicall y different "  an d s o 
probabl y com e from  differen t  species ,  anothe r  pai r  "don' t 
loo k tha t  different "  an d s o m a y com e from  th e sam e colony , 
but  a  final  pai r  (show n i n Figur e 2 )  hav e th e sam e type s o f 
hydrocarbon s i n slightl y differen t  relativ e proportion s an d 

'*Chromatogram s ar e graph s tha t  sho w G C / M S retentio n tim e 
alon g th e horizonta l  axi s (i.e. ,  hydrocarbon s pas s throug h th e 
devic e a t  specifi c  times )  an d relativ e abundanc e alon g th e vertica l 
axi s (i.e. ,  th e heigh t  o f  a  pea k show s ho w muc h o f  a  specifi c 
hydrocarbo n i s present) . 

so probabl y c o m e from  differen t  termit e colonies .  Eac h o f 
Mark' s pairwis e judgment s i s accomplishe d usin g deicti c 
point s t o specifi c  peak s bein g compare d acros s CG's ,  the n 
Gar y an d Mar k collaborativel y summariz e th e final 
compariso n a s havin g "n o QUALitativ e differenc e betwee n 
here ,  jus t  quantitativ e difference "  (i.e .  sam e specie s bu t 
differen t  colony) .  Acros s multipl e occasion s i n whic h w e 
hav e observe d projec t  member s usin g CG's ,  thi s i s a  typica l 
discursiv e practice :  narrativ e judgment s o f  qualitativ e an d 
quantitativ e differenc e ar e m a d e a s th e entomologist s us e 
thei r  hand s t o selec t  specifi c  peak s that ,  a s the y pu t  it , 
" J U M P ou t  a t  you. " 

I n ou r  analysis ,  thi s collaborativ e summar y mark s th e en d 
of  a  teachin g even t  stage d fo r  th e benefi t  o f  Bil l  (th e 
biostatistician) ,  w h o i s a  newcome r  (i.e. ,  asymmetricall y 
located )  bot h i n thes e entomologists '  discursiv e practice s fo r 
comparin g C G graph s an d i n th e routin e organizatio n o f 
thei r  projec t  work .  I n thi s sense ,  h e need s t o lear n enoug h 
abou t  thei r  activitie s t o b e abl e t o giv e advic e abou t 
constructin g a  statistica l  measur e tha t  wil l  behav e sensibly . 
So a s Bil l  take s th e nex t  tur n i n thi s conversation ,  h e ha s 
bee n positione d b y member s o f  th e projec t  tea m a s a  learne r 
w ho need s t o displa y hi s understandin g o f  " a goo d 
comparing "  o f  CG's ,  bu t  h e simultaneousl y take s th e rol e o f 
a consultan t  w h o need s t o teac h thes e projec t  member s 
abou t  a  statistica l  approac h t o thei r  differences .  A t  th e first 
tur n boundar y o f  Bill' s  carefull y worde d opening ,  M a r k 
emphaticall y disagree s wit h Bill' s  usag e o f  th e ter m 
"distance. " 

Bill: You know the (l)part, part of the thing is, is how 
yo u define ,  agai n h o w wil l  w e g o abou t  definin g a 
distanc e ?u p here .  (2)You'r e tryin g t o us e you r  eye s 
to ,  to ,  t o (3)matc h thes e tw o u p an d se e wher e ther e 
ar e difference s an d wher e ther e aren't ? 

I( R poin t  circle s ove r  tw o CG's ) 
2( R poin t  trace s u p vertical ,  acros s horizonta l  o f 
aCG) 
3(ope n R  hand ,  tap s thum b o n botto m display . 
middl e finger  o n to p display ) 

Mark: DIFFERENCES, not distances, differences. 

Bill repairs in his next turn, reiterating that what "we're 
tryin g t o get "  i s  a  w a y t o combin e al l  th e "differences "  use d 
by thes e entomologist s int o "on e number, "  somethin g tha t 
Mar k the n say s h e woul d " L O V E . "  Bil l  goe s o n t o describ e 
variou s approache s t o combinin g thes e differences , 
sweepin g hi s hand s ove r  a  pai r  o f  CG' s t o sho w h o w the y 
woul d b e aggregated ,  bu t  h e continue s t o us e wha t  appear s 
t o b e a  specific ,  statistica l  meanin g fo r  "distance. "  A s Bil l 
fmishe s narratin g an d manuall y illustratin g thi s se t  o f 
statistica l  possibilities ,  Mar k agai n challenge s thi s us e o f  th e 
ter m "distance, "  referrin g t o a  drawin g o f  a  field  samplin g 
plo t  t o sho w Bil l  wha t  h e mean s b y "distance. " 

Mark: What I'd like to do is, sort of., (l)get rid of the 
distance .  I  don' t  k n o w wha t  you'r e talkin g about . 
W h en I' m talkin g abou t  distance ,  (2)r m talkin g 
abou t  geography ,  (j: :  ?linea r  ?measur e 
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1 (hand s up ,  pushin g awa y toward s Bill ) 
2( R poin t  t o whit e board ,  the n trace s an d shift s 
gaz e t o Bill ) 

Bill: [And I'm, but I'm talking about (1 )some sort of 
measure ,  t o say.. .  h o w di::fferen t  these ,  [two.. .  uh:: : 

I  (hand s flat  ove r  tw o CG's ,  the n R  han d rocker s 
betwee n them ) 

Mark: [Yeh, ok. And that's what you're calling a distance? 

Following this relatively direct disagreement. Bill repeats 
hi s offe r  t o produc e "on e number "  tha t  ca n b e use d t o judg e 
whethe r  CG' s ar e fro m th e sam e colony .  Mar k nod s i n 
agreement ,  the n begin s usin g Bill' s  statistica l  meanin g fo r 
"distance "  a s a  "statistic "  fo r  comparin g CG's .  A s th e 
meetin g continues ,  bot h o f  thes e participant s manag e a 
coordinate d use ,  acros s disciplines ,  o f  "differences "  (i.e. , 
entomologica l  judgments )  an d "distance "  (i.e. ,  a  statistica l 
aggregat e ove r  thos e judgments) .  A s thi s stri p ends ,  Mar k 
jokingl y suggest s tha t  thi s ne w distanc e measur e migh t  b e 
named afte r  him .  W e tak e thi s t o b e en d o f  a  mutua l 
teaching/learnin g event ,  i n whic h Bil l  an d Mar k eac h 
appropriat e aspect s o f  th e other' s meaning s fo r  registe r 
terms . 

Discussion 
Thi s pape r  give s a  clos e descriptio n o f  tw o strip s o f 
interaction ,  selecte d from a  dat a corpu s tha t  document s 
naturally-occurrin g wor k i n setting s ofte n considere d t o b e 
target s fo r  educatio n i n scienc e an d mathematics .  Ou r  ai m 
has bee n t o giv e sufficien t  ethnographi c backgroun d abou t 
th e organizationa l  condition s o f  people' s wor k t o suppor t  a 
detaile d analysi s o f  th e interactiona l  structur e o f 
teaching/learnin g events .  Th e interactiona l  detail s o f  h o w 
thes e event s emerg e an d ar e carrie d ou t  nee d t o b e hel d 
accountabl e (i n ou r  analysis ,  a s i n thei r  work )  t o th e ver y 
condition s tha t  brin g th e event s about .  W e tak e a  narro w 
focu s o n learning ,  askin g h o w peopl e outsid e o f  schoo l  o r 
laborator y condition s lear n th e meanin g o f  term s tha t  ar e 
importan t  i n thei r  wor k (i.e. ,  evaluativ e an d registe r  terms) . 
I n bot h cases ,  disagreement s abou t  th e us e o f  term s ar e 
detecte d i n ongoin g interaction ,  alternativ e meaning s ar e 
activel y assemble d acros s differen t  type s o f  media ,  an d 
disagreement s ar e resolve d aroun d pre-existin g 
orgar'ntiona l  asymmetries . 

We clos e b y raisin g thre e genera l  question s about 
teaching/learnin g i n th e workplace :  (i )  Wha t  i s accessibl e t o 
participant s a s teachers/learner s unde r  differen t 
organizationa l  conditions ;  (ii )  H o w ar e disagreement s about 
share d meanin g managed ,  give n asymmetrie s betwee n 
participant s i n thes e events ;  an d (iii )  Wha t  d o thes e kind s o f 
studie s tel l  u s abou t  th e acquisitio n o f  wor d meanin g a s a n 
unproblemati c relatio n betwee n ter m an d referent ? 

i n th e event s w e hav e analyzed ,  peopl e lear n b y 
participatin g i n th e activitie s tha t  establis h meaning s fo r 
words ,  s o the y mus t  hav e acces s t o thes e activities .  Simila r 
t o Hutchin s (1995 )  analysi s o f  observationa l  "horizons "  i n 
th e wor k o f  navigation ,  w e find  tha t  acces s t o discursiv e 
practice s occur s a t  tw o levels .  First ,  th e organizationa l 

structur e o f  wor k i n larg e measur e determine s w h o wil l  b e 
presen t  whe n critica l  activitie s ar e undertaken .  Th e civi l 
engineer s w e studie d wor k togethe r  o n mos t  phase s o f  a 
desig n project ,  bu t  i n th e biolog y researc h station ,  th e 
biostatisticia n (Bill )  di d no t  wor k i n field  collectio n site s o r 
th e chemistr y la b wher e a n articulate d chai n o f  activitie s 
produc e th e CG' s h e i s aske d t o compare .  A s a  result ,  th e 
projec t  tea m need s t o m a k e part s o f  thi s chai n o f  wor k 
visibl e t o Bill ,  an d th e meanin g o f  registe r  term s withi n thi s 
chai n o f  activit y i s  hotl y contested .  Second ,  th e type s o f 
representationa l  medi a bein g use d i n th e contex t  o f 
teaching/learnin g event s (Hutchin s call s thes e "ope n tools" ) 
greatl y influence s th e visibilit y  o f  meaning ,  a s a n 
accomplishment ,  withi n ongoin g discursiv e practices .  Thi s 
i s particularl y vivi d i n ou r  analysi s o f  civi l  engineers ,  w h o 
must  wor k togethe r  t o "see "  specifi c  region s i n thei r  ongoin g 
desig n (i.e. ,  tw o hand s an d on e pai r  o f  eye s canno t  manag e 
some aspect s o f  thei r  wor k i n "pape r  space") . 

On th e issu e o f  difference s o f  meanin g an d h o w the y ar e 
recognize d an d managed ,  i t  m a y b e tha t  teaching/learnin g 
event s outsid e o f  school s an d psychologica l  laboratorie s ar e 
densel y clustere d aroun d breakdown s (d e l a Rocha ,  1986) , 
some o f  whic h ar e marke d i n conversatio n a s disagreement s 
about  otherwis e share d meanings .  Followin g disagreement s 
at  a n interactiona l  leve l  o f  analysi s the n provide s a  windo w 
ont o potentia l  teaching/learnin g events .  I n ou r  comparativ e 
analysis ,  w e identif y disagreement s an d the n follo w thei r 
consequence s fo r  evidenc e tha t  someon e ha s "taught "  an d 
someone els e ha s "learned "  (e.g. ,  Mark' s appropriatio n o f 
Bill' s  usag e o f  "distance") .  Conversationa l  form s (se e Engl e 
& Greeno ,  1994 ,  o n "intellectua l  conversations" )  an d thei r 
entailment s fo r  learnin g wil l  likel y chang e unde r  differen t 
condition s o f  asymmetr y (e.g. ,  projec t  hierarchies ,  level s o f 
schooling ,  gender ,  o r  disciplinar y specialization) . 

Finally ,  whe n followin g people' s activitie s ou t  o f  schoo l 
or  laborator y situation s tha t  'freeze '  th e organizatio n an d 
intende d meanin g o f  "tasks "  (se e N e w m a n ,  Griffi n &  Cole , 
198 9 fo r  a  simila r  critique) ,  traditiona l  notion s abou t  wor d 
meanin g a s a  relatio n betwee n term  an d referen t  nee d t o b e 
reconsidere d an d empiricall y grounde d i n people' s situate d 
activities .  Here ,  w e find  term s (evaluativ e an d register ) 
bein g deploye d i n situation s wher e thei r  referent s ar e 
activel y assemble d an d frequently  contested .  Havin g a 
"meaning "  a t  an y give n poin t  require s th e abilit y  t o 
participat e i n a  coordinate d se t  o f  representationa l  practice s 
acros s narratio n (e.g. ,  " a goo d comparing") ,  inscription s 
(e.g. ,  a n ordere d colum n o f  CG's) ,  an d embodie d actio n 
(e.g. ,  deicti c point s selectin g C G peak s tha t  "jum p ou t  a t 
you") .  If ,  i n representin g huma n action ,  w e delet e thes e 
interactiona l  resource s an d thei r  coordinate d assembly ,  w e 
likewis e delet e centra l  phenomen a i n th e creatio n an d 
circulatio n o f  meaning . 
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