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Abstrac t 

It is crucial to approach a cognitive account of de-
velopmen t  wit h a n accurat e pictur e o f  th e parent -
chil d syste m i n hand ,  otherwis e on e wil l  ten d t o 
underestimat e th e richnes s o f  suppor t  an d dy -
namic s o f  tha t  syste m «in d s o wil l  ten d t o over -
estimat e th e complexit y o f  th e learnin g processe s 
of  th e child .  I n orde r  t o understan d th e develop -
menta l  function s o f  collaborativ e actio n an d it s 
accompanyin g linguisti c activit y w e examin e th e 
verba l  an d physica l  activit y i n parent-chil d cook -
ing .  W e presen t  a n analysi s o f  th e physica l  col -
laborativ e structur e o f  a  bakin g sod a measure -
ment  tas k fro m 3 6 parent-chil d dyad s i n thre e 
(child )  ag e groups :  3 ,  4 ,  an d 5-year s old ,  an d a 
qualitativ e analysi s o f  som e phenomen a o f  activ e 
languag e i n thi s setting .  Activ e languag e i s dis -
cusse d i n term s o f  it s  functio n i n providin g clue s 
t o lexica l  semantics ,  t o th e structur e o f  th e task , 
and t o contextua l  cue s an d non-obviou s aspect s 
of  th e situation . 
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T h e R e s o u r c e o f  Ac t i v e L a n g u a g e 

Cognitive development is largely concerned with 
ho w childre n operat e i n th e comple x physica l  an d 
socia l  world ,  an d ho w thei r  basi c ontologie s an d 
cognitiv e skills ,  suc h a s planning ,  analogy ,  an d 
problem-solving ,  arise .  Man y developmenta l  the -
orie s conside r  language ,  action ,  thought ,  an d th e 
physica l  settin g a s interactin g phenomen a -  eac h 
servin g t o organiz e th e others .  I n thes e theo -
rie s th e physicall y an d sociall y embedde d activ -
it y o f  parent-chil d dyad s (and ,  later ,  o f  othe r  so -
cia l  systems )  i s a  crucia l  locu s o f  learnin g (cf . 
Bruner ,  1983 ;  Kaye ,  1982 ;  Rogoff ,  1990 ;  Vygot -
sky ,  1978) .  However ,  ther e i s les s agreemen t  upo n 
th e method s an d theorie s b y whic h psychologist s 
can stud y an d understan d parent-chil d systems , 
i n par t  becaus e thi s require s studyin g a  syste m 
wit h comple x long-ter m dynamic s tha t  canno t  b e 
confine d t o th e laboratory . 

We think it crucial to approach a cognitive ac-
coun t  o f  developmen t  wit h a n accurat e pictur e o f 
th e parent-chil d syste m i n hand ,  otherwis e on e 
wil l  ten d t o underestimat e th e richnes s o f  suppor t 
and dynamic s o f  tha t  syste m an d s o wil l  ten d t o 
overestimat e th e complexit y o f  th e learnin g pro -
cesse s o f  th e child .  On e ca n vie w th e earl y strat -
egy choic e wor k o f  Siegle r  <k Shrage r  (1984 )  an d 
VanLehn' s (1987 )  wor k o n procedur e inductio n a s 
example s o f  bot h th e advantage s o f  utilizin g a n 
accurat e analysi s o f  th e learner' s socia l  an d phys -
ica l  environment ,  an d a s example s o f  th e limita -
tion s impose d b y ou r  stil l  shallo w understandin g 
of  tha t  environment .  Siegle r  an d Shrage r  mod -
ele d th e dynamic s o f  subtractio n skil l  acquisitio n 
and th e patter n o f  us e o f  strategie s b y simulat -
in g th e strategie s observe d i n childre n and ,  mor e 
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importantly ,  b y presentin g problem s t o th e sim -
ulatio n i n accor d wit h th e frequenc y wit h whic h 
problem s wer e presente d t o childre n b y thei r  par -
ent s (a s observe d b y H a m m an an d Siegler) .  Van -
Lehn' s simulatio n wa s give n ordere d sequence s 
of  worke d example s o f  lon g subtractio n problem s 
fro m whic h i t  learne d a  genera l  subtractio n pro -
cedure .  Althoug h bot h o f  thes e model s rel y upo n 
time-extende d activit y o f  th e chil d i n executin g 
strategie s o r  i n readin g th e worke d examples ,  th e 
child' s interactio n wit h th e paren t  o r  teacher ,  o r 
wit h th e tas k contex t  wa s no t  considered .  No r 
was ther e consideratio n give n t o th e linguisti c 
contex t  tha t  on e woul d expec t  t o infus e suc h set -
tings .  Th e presen t  wor k contribute s t o effort s a t 
developmenta l  modelin g b y offerin g a  descriptio n 
of  parent-chil d collaborativ e wor k tha t  include s 
thei r  interactio n physicall y an d communicatively . 

One can describe the embedded parent-child sys-
te m i n term s o f  resource s tha t  ar e availabl e t o 
th e child .  I n makin g us e of ,  o r  b y influenc e 
of  a  comple x o f  resources ,  a  relativel y simpl e 
learne r  ca n develo p comple x mode s o f  activity . 
Th e frequenc y o f  problem s give n th e simulatio n 
by Siegle r  an d Shrage r  i s a  resourc e o f  practic e 
guidance ,  an d th e sequenc e o f  example s see n b y 
VanLehn' s simulatio n i s a n resourc e o f  inductio n 
examples .  Her e w e examin e anothe r  sor t  o f  re -
source :  th e verba l  correlate s o f  collaborativ e ac -
tivity .  W e wan t  t o understan d th e learnin g func -
tio n o f  th e utterance s tha t  accompan y collabo -
rativ e work .  W e shal l  refe r  t o thi s a s th e socia l 
resourc e o f  "activ e language. " 

C o l l a b o r a t i v e C o o k i n g 

The study of active language requires simulta-
neou s analysi s o f  activit y an d o f  th e languag e 
function s tha t  take s plac e durin g tha t  activity . 
Shrager ,  Callanan ,  an d Hollowa y (1991 )  video -
tape d 3 8 roughl y upper-middle-clas s parent-chil d 
pair s bakin g muffin s i n thei r  h o m e kitchen s fro m 
a recip e i n a  children' s cookbook .  Th e childre n 
occupie d thre e ag e groups ;  mea n age s 2;11 ,  3;9 , 
and 4;11 .  O n e ste p o f  thi s recip e call s fo r  one -
amd-one-quarte r  teaspoon s o f  bakin g sod a t o b e 
adde d t o th e dr y material s bein g collecte d i n a 
bowl .  Th e recip e boo k come s wit h a  se t  o f  col -
ore d plasti c measurin g spoons ,  whos e color s ar e 
code d t o measure s b y th e picture s i n th e recip e 
book .  I n th e cas e o f  th e bakin g soda ,  a  pictur e 

of  a  bo x o f  bakin g sod a i s show n wit h a  re d an d 
a blu e spoo n nex t  t o it ;  th e re d spoo n i s 1/4 -
teaspoo n an d th e blu e spoo n i s 1-teaspoon . 

Analysis of Physical Collaboration 

Shrager, et al. studied the baking soda seg-
ment  fro m eac h tape .  Th e tim e take n fo r  thi s 
ste p varie d widely ,  rangin g fro m 1 0 t o 23 8 sec -
onds ,  bu t  ther e wa s n o ag e differenc e betwee n 
thes e duration s (mean=70.7 ,  stdev=23. 8 a t  3 -
years ,  81.5 ,  50. 7 a t  4-years ,  an d 81.6 ,  31. 9 a t  5 -
years ;  F(2,33)=0.34 ,  p  >  .7) .  T h e bakin g sod a 
tas k wa s divide d int o si x steps :  eac h o f  th e tw o 
spoon s ha s thre e substeps :  fillin g th e spoo n wit h 
bakin g soda ,  optionall y levelin g th e spoo n (i f  i t  i s 
to o full ,  o r  addin g mor e i f  ther e i s to o little) ,  an d 
dumpin g th e bakin g sod a int o a  receptacle .  Eac h 
of  thes e step s wa s code d accordin g t o w h o phys -
icall y carrie d ou t  th e step :  th e parent ,  th e child , 
both ,  o r  th e ste p wa s exclude d o r  uncodabl e (p , 
c,  b ,  o r  e/x) ,  leadin g t o a  six-par t  cod e suc h as : 
P B C / C BC (th e paren t  fills  th e first  spoon ,  the y 
jointl y leve l  i t  an d th e chil d d u m p s i t  int o th e 
bowl ;  th e chil d fills  th e secon d spoon ,  the y agai n 
jointl y leve l  it ,  an d th e chil d agai n d u m p s it) . 
We woul d expec t  t o find a  numbe r  o f  differen t 
sort s o f  organization s o f  collaboration :  th e chil d 
migh t  passivel y watc h th e paren t  doin g th e ac -
tivity ;  th e paren t  migh t  suppor t  th e child' s doin g 
part s o f  th e task ;  th e paren t  migh t  demonstrat e 
wit h th e first  spoo n an d the n giv e th e secon d t o 
th e child ;  th e paren t  migh t  explai n wha t  t o d o 
and th e chil d d o it ;  etc .  W h e n analyze d with -
out  th e E  an d X  code s ther e wa s a  significan t 
interactio n betwee n ag e (3 ,  4 ,  5 )  an d contribu -
to r  (p ,  b ,  c )  onl y fo r  th e firs t  spoo n levelin g ste p 
(̂ 2(4 )  =  10.08, p <  .05) .  Thes e effect s revea l 
tha t  wherea s th e levelin g activitie s fo r  th e first 
spoo n ar e apparentl y bein g take n u p b y th e child , 
thi s i s no t  th e cas e fo r  th e first  spoon' s filling, 
nor  fo r  th e step s i n th e secon d spoon .  ( D u m p -
in g i s generall y carrie d ou t  b y th e chil d through -
out  age s an d spoons. )  Th e cross-ste p effect s (fill -
level-dum p b y parent-both-child )  ar e significan t 
at  3 -  (spoo n 1 :  x^(4 )  =  21.08, p <  .001 ;  spoo n 
2:  9.52, p <  .05 )  an d 4-year s (24.37, p <  .001 ; 
12.11, p <  .02) ,  bu t  no t  a t  5 .  T h e effect s demon -
strat e tha t  wherea s ther e i s a  differenc e betwee n 
w ho i s carryin g ou t  th e activit y (paren t  vs .  child ) 
i n th e first  tw o ag e groups ,  ther e i s n o differenc e 
i n th e oldes t  grou p (5-yea r  olds) .  Tha t  is ,  a  "di -
visio n o f  labor "  i s  eventuall y reache d wherei n th e 
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chil d i s a  ful l  collaborator ,  i n th e sens e tha t  w e 
do no t  find  th e task s diflferentiall y  distribute d t o 
eithe r  paren t  o r  child .  (Mor e detai l  ca n b e foun d 
i n Shrager ,  Callanan ,  &  HoUoway ,  1991. ) 

Qualitative Analysis of Active Language 

The second step in our method is to analyze the 
function s o f  th e utterance s tha t  occu r  i n thi s set -
ting ,  leadin g eventuedl y t o a  join t  analysi s tha t 
shoul d enabl e u s t o stud y th e relationship s be -
twee n th e lajiguag e an d th e developmen t  o f  th e 
collaborativ e activity .  A s a  first  attemp t  t o cap -
tur e thes e detail s w e presen t  a  qualitativ e anal -
ysi s o f  th e activ e languag e o f  thre e subject s i n 
th e bakin g sod a step .  I n th e nex t  sectio n w e dis -
cus s th e possibl e function s o f  th e activ e languag e 
observe d here ,  an d i n th e conclusio n w e as k ho w 
thi s analysi s ca n infor m cognitiv e theorie s o f  de -
velopment . 

Let us examine one dyad from each age group: 
Coli n (2;9 )  an d hi s mother ,  Cindy \  too k abou t 
85 second s t o complet e th e task ,  an d thei r  col -
laborativ e structur e wa s code d as :  "PPC/CBC " 
(th e paren t  filled  an d levele d th e first  spoo n an d 
th e chil d dumpe d i t  int o th e bowl ,  th e chil d 
filled  th e secon d spoon ,  the y bot h levele d it , 
SLnd th e chil d agai n dumpe d it) ;  Sara h (3;7 )  an d 
Sue too k abou t  6 0 seconds ,  an d wer e code d as : 
"PPC/CCC" ;  Jennife r  (4;10) ,  he r  mother ,  Joan , 
(an d Jennifer' s sister .  A m y )  too k abou t  9 8 sec -
onds ,  an d wer e code d as :  "BBC/CCC". ^  Th e ac -
tivit y  o f  eac h o f  thes e parent-chil d pairs ,  th e chil -
dre n abou t  a  yea r  apart ,  i s  i n som e way s ver y 
similar :  on e ca n se e fro m th e give n collaboratio n 
code s tha t  i n eac h th e paren t  help s th e chil d ou t 
more wit h th e first  spoo n tha n wit h th e second , 
but  als o tha t  th e olde r  childre n ar e abl e t o accom -
plis h th e activit y b y themselves ,  wherea s Colin' s 
mothe r  help s hi m wit h th e levelin g o f  th e secon d 
spoon .  Ou r  summar y dat a suggest s tha t  thi s dis -
tributio n o f  collaboratio n i s typical . 

We will focus here upon the way in which the 
parent s introduc e th e procedur e fo r  levelin g th e 
materia l  i n th e spoons ,  an d ho w the y guid e th e 
chil d throug h thi s procedure .  W e wil l  se e tha t  i n 

^Thes e are ,  o f  course ,  no t  thei r  rea l  names . 
^  A  complet e transcrip t  o f  Jennife r  an d Joan' s (an d 

Amy's )  bakin g sod a segmen t  i s include d a s a n ap -
pendix .  [Squar e bracket s indicat e utterance s tha t 
wer e difficul t  t o transcribe ,  an d s o ar e questionable. ] 

thes e cas e th e parent s o f  younge r  childre n see m t o 
combin e bot h physica l  an d verba l  guidanc e whil e 
parent s o f  olde r  childre n rel y o n verba l  guidanc e 
more tha n upo n physica l  guidance .  Eventually , 
fo r  th e oldes t  children ,  parent s ar e abl e t o sim -
pl y explai n an d demonstrat e th e activity ,  leavin g 
th e chil d completel y unmonitored .  Olde r  childre n 
become mor e articulatel y an d physicall y skille d 
i n th e task ,  a s wel l  a s i n thei r  engagemen t  wit h 
thei r  parents ,  fo r  instanc e replyin g t o guidanc e 
and inquir y an d takin g initiativ e b y greate r  de -
grees .  Thu s th e structur e o f  th e interactio n be -
twee n paren t  an d chil d differ s i n significan t  ways . 

Colin's mother, Cindy, guides him physically 
throug h th e levelin g activit y o n th e secon d spoon : 

At the point in the second spoon where 
i t  i s  filled  wit h bakin g soda ,  an d a s Coli n 
moves t o dum p th e materia l  int o th e bi g 
bowl ,  Cind y says :  "W e onl y want... "  an d 
as Coli n pull s ou t  th e spoon ,  apparentl y go -
in g t o dum p i t  int o th e bowl ,  Cind y says : 
"Woop woo p woo p woop... "  an d take s th e 
spoo n handl e i n he r  righ t  han d jus t  belo w 
th e poin t  a t  whic h Coli n i s holdin g it .  Sh e 
says :  "We'r e gonn a d o on e mor e thin g befor e 
we pu t  i t  i n there ,  okay ? We'r e gonn a scrap e 
it .  Scrap e it. "  Whil e sayin g thi s sh e i s guid -
in g th e spoo n bac k int o th e bo x (wit h Coli n 
stil l  holdin g it )  an d the n sh e change s gri p 
so tha t  sh e i s holdin g hi s han d rathe r  tha n 
th e spoo n itsel f  an d says :  "Scrap e th e to p 
so i t  come s rea l  flat....jus t  lik e that...see? " 
They dra w th e spoo n ou t  o f  th e box ,  scrap -
in g i t  alon g th e to p o f  th e bo x s o th e bak -
in g sod a leve l  i n th e spoo n become s (real ) 
flat.  Cind y says ,  mor e loudl y an d brightly : 
"Okay? "  an d release s Colin' s han d nea r  th e 
bowl .  H e move s th e spoo n full y ove r  th e 
bowl  an d dump s th e materia l  i n a s sh e back s 
away.  Sh e says :  "The n w e won' t  ge t  to o 
much [in]. " 

Sarah's mother, Sue, verbally guides Sarah 
throug h th e procedur e wit h th e secon d spoon : 

Sue takes back the spoons and picks out the 
blu e on e an d hand s i t  t o Sarah .  Su e hold s 
th e box ,  turnin g i t  towau- d Sara h saying : 

"Oka y stic k i t  i n there "  whic h Sara h does . 
Sue goe s on :  "an d fill  i t  up" .  Sara h dig s 
around .  Su e touche s Sarah' s han d briefl y i n 
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gentl e direction :  "That' s  it. "  Sara h contin -
ues t o di g around .  Su e take s Sarah' s hand , 
gentl y guidin g it ,  sayin g "Tur n i t  around. " 
Sue release s Sarah' s hand :  "an d the n scrap e 
i t  of F [unintelligible] "  whic h Sara h als o does . 
Sue says :  "Oh ,  yo u didn' t  fil l  i t  al l  th e way. " 
and move s apparentl y t o tak e Sarah' s han d 
but  switche s t o pointin g t o th e materia l  i n 
th e spoon .  Sara h dig s bac k int o th e bo x o f 
bakin g sod a an d thi s time ,  withou t  furthe r 
conversatio n o r  guidance ,  complete s th e op -
eratio n includin g scrapin g an d dumpin g th e 
materia l  int o th e bowl . 

Jennifer, the oldest child, is able to complete the 
levelin g activit y o n th e first  spoo n wit h verba l 
guidanc e an d physica l  guidanc e an d i s the n abl e 
t o conduc t  th e entir e activit y o n he r  ow n wit h th e 
secon d spoo n (se e Appendix) .  Sh e als o seem s t o 
be engage d wit h he r  mother' s directiv e verbal -
izations ,  answerin g "yeah "  t o he r  mother' s ques -
tion :  "Se e ho w i t  make s i t  flat?",  wherea s Sara h 
and Coli n d o no t  repl y t o thei r  parents '  directive s 
and Coli n seem s t o requir e physica l  guidance . 
(Wherea s Jennifer' s mothe r  eventuall y physicall y 
guide d he r  activit y a s wel l  i n th e first  spoon ,  Jen -
nife r  ha d simpl y go t  th e notio n o f  scrapin g th e 
spoo n backward s -  scrapin g i t  upside-dow n o n 
th e bo x to p instea d o f  rightsid e up. ) 

It is worth noting a closely related example of dif-
ferentia l  languag e us e i n th e wa y tha t  th e parent s 
indicat e whic h spoon s ar e t o b e use d i n th e activ -
ity .  Cind y select s th e spoon s fo r  Coli n an d doe s 
not  indicat e th e colo r  o r  label .  Su e select s th e 
spoon s fo r  Sara h bu t  als o indicate s th e color s a s 
th e selectio n method .  Joa n select s th e first  spoo n 
fo r  Jennifer ,  indicatin g bot h th e colo r  an d label . 
Jennife r  select s th e secon d spoo n b y herself ,  th e 
appropriat e colo r  havin g bee n indicate d b y Joa n 
(se e Appendix) . 

Functions of Active Language 

We have seen in these examples that the par-
ents '  physica l  guidanc e o f  th e child' s activit y 
seems t o decreas e wherea s th e parent-chil d con -
nectio n throug h verba l  communicatio n seem s t o 
increase .  Wha t  learnin g function s ar e serve d b y 
activ e languag e i n enablin g thi s change ? Th e ob -
serve d change s presumabl y entai l  (a t  least )  im -
provement s i n th e child' s domai n specifi c  skil l  a s 

wel l  a s change s i n th e child' s abilit y  t o engag e 
wit h th e paren t  i n a  verbally-mediate d interac -
tion .  Ho w migh t  activ e languag e serv e a s a  re -
sourc e fo r  learnin g abou t  thi s task ,  a s wel l  a s 
abou t  ho w t o collaborate ? Som e potentia l  learn -
in g function s include : 

Object and action labels: What is being manipu-
lated ,  a s wel l  a s th e actio n takin g place ,  i s  spo -
ken abou t  continuously ,  makin g explici t  referenc e 
availabl e t o th e chil d i n bot h understandin g an d 
i n productio n (e.g. ,  i n orde r  t o as k questions) . 

Sequencing of expectations (procedure organiza-
tion) :  I n par t  o f  it s rol e i n mediatin g join t  atten -
tion ,  th e languag e provide s sequencin g informa ^ 
tio n fo r  th e child .  Wha t  i s t o com e nex t  i s ofte n 
mentione d befor e th e actio n take s place .  Thus ,  i f 
one learn s a  verba l  narrative ,  an d a  se t  o f  actio n 
label s (a s above) ,  on e ca n reproduc e th e actio n 
sequence .  (Se e Bruner ,  1983 ,  fo r  a n excellen t  dis -
cussio n o f  closel y relate d function s o f  join t  activ e 
languag e i n gam e playing. ) 

Task structuring articulations (and activities): 
Variou s commo n way s o f  speaking ,  intonation , 
and repeate d activitie s cu e th e beginning s an d 
ends o f  actio n units ,  an d th e goal-structur e o f 
th e task .  Utterance s suc h as :  "Okay "  .. .  "So".. . 
"What  ar e w e gonn a d o now? " 

Explication of non-obvious aspects and focusing 
on relevan t  aspects :  Explanation s articulat e non -
obviou s o r  cross-situationa l  aspect s o f  th e settin g 
(e.g. ,  causa l  relations) ,  an d ca n guid e attentio n t o 
relevan t  aspect s fro m amon g th e man y feature s i n 
a comple x situation .  Som e suc h aspect s includ e 
th e condition s tha t  indicat e whe n i t  i s  appropri -
at e t o carr y ou t  a n action ,  an d explici t  tas k goals , 
and th e purpose s o f  action s wit h respec t  t o thos e 
goals . 

Interaction facilitating articulations (and activi-
ties) :  I n additio n t o learnin g abou t  th e tas k itself , 
th e chil d learn s way s o f  operatin g i n thi s domai n 
whic h facilitat e th e collaboration .  Fo r  instance , 
some o f  th e tais k structurin g articulations ,  suc h 
as sayin g "Okay "  a t  variou s points ,  ar e picke d u p 
and use d b y th e child ,  an d elici t  guidanc e fro m 
th e parent ,  a s whe n th e chil d say s "Okay "  bu t 
i t  i s  no t  th e en d o f  th e activit y (t o th e parent) . 
Ways o f  askin g fo r  instructio n refinement s (e.g. , 
"Where? "  an d "What?" )  ar e als o importan t  fa -
cilitator s o f  th e collaboration ,  an d com e t o b e 
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used b y childre n wit h cooking-specifi c  content . 

A given utterance and action context may 
serv e a  numbe r  o f  functions .  Consider ,  again , 
Cindy' s introductio n o f  th e levelin g procedur e 
t o Colin ,  quote d above .  A s sh e i s guidin g 
Coli n throug h th e procedure ,  Cind y says ;  "We'r e 
gonn a d o on e mor e thin g befor e w e pu t  i t  i n 
there ,  okay ? We'r e gonn a scrap e it .  Scrap e 
it...Scrap e th e to p s o i t  come s rea l  flat....jus t  lik e 
that...see?...Okay?...The n w e won' t  ge t  to o muc h 
[in]. "  Thi s serie s o f  utterances ,  combine d wit h 
th e detail s o f  th e actio n (se e above )  potentiall y 
provide :  a  nam e fo r  th e procedur e ("scrape") ,  a 
focu s fo r  th e procedur e (th e spoo n the y ar e hold -
ing ,  calle d "it") ,  th e relevan t  condition s an d loca l 
purpose s o f  scrapin g ("s o i t  become s rea l  flat" )  a s 
wel l  a s th e purpos e wit h respec t  t o th e tas k goal s 
("the n w e won' t  ge t  to o muc h in") .  Further ,  th e 
structur e o f  th e activ e languag e i s s o time d tha t 
i t  bracket s th e procedur e itsel f  (Th e interruption s 
of  "Woop ,  woop... "  throug h "Okay?"). ^ 

Interestingly, all of the aspects of cooking avail-
abl e i n activ e languag e -  th e name s o f  things ,  th e 
tas k goa l  an d structure ,  causa l  structure ,  condi -
tion s an d purposes ,  et c -  ar e interpretation s o f 
th e activity .  I n engagin g th e chil d i n cookin g ac -
tivity ,  th e paren t  i s simultaneousl y engagin g th e 
chil d i n activ e interpretatio n abou t  th e activity . 
Thus ,  th e proces s o f  learnin g abou t  cookin g in -
volve s th e chil d i n learnin g t o becom e a  culturall y 
appropriat e interpreter . 

We are presently working to develop coding 
schemes ,  lik e th e collaboratio n codin g schem e o f 
Shrager ,  e t  al ,  (describe d above )  throug h whic h 
we ca n tes t  hypothese s abou t  th e thes e function s 
i n th e observe d developmenta l  changes . 

Discussion 

The collaborative work settings in which the child 
participate s ar e extremel y ric h i n resource s fo r 
th e loca l  suppor t  o f  actio n a s wel l  a s fo r  learn -
ing .  Althoug h model s suc h a s thos e o f  Siegle r 
k.  Shrage r  an d VanLeh n tak e som e accoun t  o f 
th e structur e o f  th e child' s context ,  the y hav e 
barel y grcispe d th e natur e o f  th e parent-chil d sys -

Întonation s ar e ver y relevan t  i n thi s argument , 
as i n al l  o f  th e above ,  bu t  w e canno t  delv e int o thi s 
topi c i n th e presen t  limite d space . 

ter n -  a  syste m characterize d b y clos e dynami -
call y manage d interaction ,  an d includin g a  richl y 
woven syste m o f  activ e language .  On e promis -
in g approac h t o understandin g collaborativ e de -
velopmen t  adopt s th e metapho r  o f  th e child -
as-apprentic e (e.g. ,  Kaye ,  1982 ;  Rogoff ,  1990 ) 
i n contras t  t o th e Piagetia n vie w o f  th e child -
as-scientist .  Substantiatin g th e apprenticeshi p 
metapho r  require s theoretica l  framework s tha t 
focu s o n th e mutua l  dynamic s o f  th e learne r  an d 
th e contex t  o f  chang e (e.g. ,  Agr e k  Shrager ,  1990 ; 
Lerne r  an d hi s coworkers ,  se e Lerner ,  1986 ;  Kaye , 
1982 ,  Rogoff ,  1990) ,  a s wel l  a s a  modelin g tech -
nolog y tha t  integrate s individua l  mechanism s o f 
cognitio n (e.g. ,  learning) ,  attentiona l  an d percep -
tua l  mechanisms ,  an d th e collaborativ e mecha -
nism s o f  jointl y manage d attention ,  negotiate d 
guidance ,  etc .  Ther e i s alread y som e movemen t 
on thi s directio n wit h th e theorie s o f  Brune r 
(1983) ,  Callana n (1991) ,  an d Rosentha l  &  Zim -
merman (1978) ,  an d th e model s o f  Kay e (1982) . 
Wit h detail s o f  collaboratio n suc h a s thos e de -
scribe d her e i n hand ,  w e wil l  b e i n a  bette r  posi -
tio n t o buil d proces s model s i n whic h th e develop -
menta l  wor k i s appropriatel y apportione d amon g 
th e thre e area s o f  cognition ,  perception ,  an d col -
laboration . 
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Jennife r  (4;10) ,  Joa n (an d A m y ) 

There is a younger child (Amy) standing between 
Jennife r  an d Joan .  Joa n pick s u p th e spoon s an d 
read s th e recipe :  "Okay ,  fo r  th e bakin g sod a w e 
need t o pu t  on e an d a  quarte r  teaspoons. "  Sh e 
sort s throug h th e spoons .  Jennife r  reache s fo r  th e 
bakin g soda ,  whic h i s i n a  plasti c baggie .  Joa n 
select s th e blu e an d re d spoon s an d show s the m 
t o Jennifer :  "S o here' s th e one. "  Pointin g t o th e 
blu e spoon' s label :  "Se e th e one? "  Jennifer :  "U h 
huh "  Pointin g t o th e re d spoon' s labe l  Joa n says : 
"An d that' s a  quarter...on e fourth "  Joa n begin s 
t o ope n th e baggie :  "S o yo u pu t  a  blu e on e an d 
a re d one. "  A s sh e say s "blue "  an d "red "  sh e 
touche s th e blu e an d re d spoon s respectively .  Sh e 
opens th e baggie ,  saying :  "o f  thi s i s here...let' s 
see i f  w e can...oka y it' s  opene d up... "  Jennife r 
and A m y watc h Joan' s activity .  Joa n continues : 
"An d th e wa y yo u d o that.... "  Jennife r  reache s 
fo r  th e blu e spoo n tha t  Joa n i s beginnin g t o pu t 
int o th e bo x whil e holdin g i t  wit h he r  othe r  hand . 
Joan :  "...remembe r  ho w yo u leve l  of f  th e spoon? " 
She give s th e spoo n t o Jennife r  wh o dig s int o th e 
box .  Joa n continue s t o hol d th e bo x wit h he r 
lef t  hand :  "Wit h thi s on e w e don' t  us e a  knife , 
you ca n jus t  kin d o f  ru b i t  agains t  th e to p o f 

th e box. "  Joa n gesture s a  scrapin g motio n wit h 
her  fre e righ t  han d nea r  th e bo x top .  Jennife r 
does th e appropriat e levelin g action ,  withdraw -
in g th e spoon .  The y inspec t  th e spoo n contents . 
Joan :  "Up ,  let' s  see ,  ge t  i t  al l  th e wa y full. "  Jen -
nife r  repeat s th e operation ,  diggin g i n fo r  bak -
in g sod a an d scrapin g th e spoo n alon g th e to p 
of  th e box ,  whil e Joa n continue s t o stead y th e 
box .  Joa n say s "That-a-girl "  a s Jennife r  with -
draw s th e spoon .  Joa n says :  "Oka y an d kin d 
of  scrap e it... "  Jennife r  turn s th e spoo n upsid e 
down o n th e bo x to p an d scrape s i t  backward , 
dumpin g th e bakin g sod a bac k int o th e box .  Joa n 
take s Jennifer' s han d wit h th e spoon :  "Okay .  I'l l 
sho w you. "  The y di g i n together .  A s the y d o th e 
activit y together ,  Joa n says :  "Yo u kind-a...pu t  i t 
in...an d yo u fil l  i t  up...an d the n yo u kin d o f  ru b 
i t  agains t  th e to p here. "  The y di g i n again :  "Ge t 
i t  nic e an d full .  Ru b i t  agains t  th e top .  Se e ho w 
i t  make s i t  flat?"  Jennife r  replies :  "Yeah. "  Joan : 
"Tha t  make s i t  exactl y right. "  Joa n release s Jen -
nifer' s han d an d th e chil d dump s th e materia l 
int o th e bowl .  Joa n says :  "Okay. "  Jennife r  be -
gin s t o refil l  th e blu e spoon .  Joa n says :  "No w 
we nee d a  quarter ,  whic h i s th e re d one. "  an d 
touche s th e re d spoon ,  whic h ha s bee n danglin g 
i n fron t  o f  Amy ,  th e younge r  child .  Jennife r  stop s 
filling  th e blu e spoo n an d begin s t o switc h t o th e 
re d one .  A m y ha s meanwhil e grabbe d th e dan -
glin g spoons .  Jennife r  make s a  frustrate d plea : 
"Amy! "  fo r  he r  t o releas e the m a s sh e (Jennifer ) 
pull s the m away .  Joa n pick s u p A m y an d put s 
her  asid e o n th e floor  saying :  "Okay .  Yo u kno w 
what ? I'l l  ge t  he r  he r  ow n spoons. "  Joa n walk s 
out  o f  th e scene .  Meanwhile ,  Jennife r  ha s filled 
and scrape d th e re d spoonfu l  o f  bakin g sod a an d 
hold s i t  ou t  t o sho w (apparentl y n o on e a s Joa n 
has walke d off '  camera) ,  smilin g an d saying :  " I 
got  a  [tiny]. "  Sh e laugh s an d move s t o dum p 
th e bakin g sod a int o th e bow l  bu t  stop s an d say s 
over  he r  shoulde r  t o abou t  wher e Joa n ha s gone : 
"I  go t  it ,  mom. "  Joa n call s fro m th e hallway : 
"Okay .  Di d yo u ge t  it... "  an d look s int o th e roo m 
at  Jennife r  wh o i s holdin g th e ful l  spoo n ou t  to -
war d th e mother .  Joa n says :  "...that-a-girl "  an d 
Jennife r  turn s bac k t o th e bow l  t o dum p i n th e 
bakin g soda ,  Joa n continues :  "wh y don' t  yo u pu t 
the...tha t  righ t  i n there... "  Jennife r  dump s th e 
sod a int o th e bowl . 
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