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C o l l a b o r a t i v e M e d i a t i o n o f  t h e S e t t i n g o f  A c t i v i t y 

Penelope Sibun JefF Shrager 

System Sciences Laboratory 

Xero x Pal o Alt o Researc h Cente r 

Abstrac t 

Variou s aspect s o f  tas k settings ,  includin g th e 
actor s an d th e physica l  environment ,  interac t  i n 
comple x way s i n th e constructio n an d selectio n o f 
action .  I n thi s paper ,  w e examin e th e proces s o f 
collaborativ e mediation ,  tha t  is ,  h o w collaborator s 
facilitat e activit y b y makin g aspect s o f  th e settin g 
availabl e o r  accessibl e t o th e principa l  actor .  W e in -
vestigat e collaborativ e mediatio n i n thre e activities : 
verbji l  description s o f  strongl y structure d objects , 
suc h a s one' s house ;  cooperativ e compute r  use ;  an d 
parent-chil d cooking .  I n eac h o f  thes e csises ,  th e 
collaborator' s rol e wit h respec t  t o th e principa l  ac -
to r  an d th e res t  o f  th e settin g differs ,  bu t  they  ar e 
ai l  o f  simila r  kind .  T h e collaborato r  make s avail -
abl e differen t  aspect s o f  th e settin g (physica l  set -
ting ,  goals ,  test s o f  success ,  etc. )  a s neede d a t  ap -
propriat e moments ,  thu s helpin g t o operationaliz e 
goal s vi a physica l  guidance ,  advice ,  indicatio n o f 
aspect s o f  th e settin g t o m a k e the m accessibl e o r 
relevant ,  o r  th e takin g o f  initiativ e whic h move s th e 
activit y forwar d mor e directly .  Ou r  analysi s elabo -
rate s th e method s b y whic h agent s ca n mediat e on e 
another' s constructio n o f  th e setting s i n whic h the y 
find  themselves ,  an d s o facilitat e successfu l  activ -
ity .  W e thu s exten d an d generaliz e simila r  analyse s 
an d approac h a  genera l  theory . 

Introduction 

In this paper we investigate the role of collabora^ 
tio n i n activity .  Activit y i s embedde d i n a  settin g 
tha t  include s actors ,  thei r  goals ,  th e physica l  envi -
ronment ,  an d perhap s othe r  aspects .  Thes e aspect s 
interac t  i n comple x way s i n th e constructio n an d se -
lectio n o f  action .  Collaboratio n i s on e for m o f  thi s 
interaction .  Conside r  th e cas e o f  a  linguis t  tryin g 
t o fin d informatio n abou t  a  particula r  metho d o f 
linguisti c analysi s vi a a  computerize d database .  I f 
th e linguis t  i s  no t  a n exper t  use r  o f  th e database , 
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sh e wil l  probabl y b e assiste d b y a  researc h librar -
ian .  T h e librarian' s skill s  contribut e significantl y 
t o th e activit y o f  lookin g u p information .  Fo r  ex -
ample ,  sinc e th e libraria n know s th e structur e o f 
th e databas e an d wha t  sort s o f  querie s ar e appro -
priat e (o r  hav e worke d wel l  i n th e past) ,  h e ca n 
guid e th e linguist' s us e o f  th e syste m i n a  numbe r 
of  way s tha t  ar e crucia l  t o th e succes s o f  th e whol e 
enterprise . 

For purposes of analysis, we shall distinguish a 
principl e acto r  w h o i s takin g particula r  action s a t 
particula r  moments .  I n additio n t o th e principa l 
actor ,  w e defin e thre e furthe r  part s o f  th e setting : 
th e domai n o f  discourse ;  th e tas k setting ;  an d th e 
collaborato r  set .  T h e domai n o f  discours e i s ap -
proximatel y th e subjec t  o f  activit y (e.g. ,  th e topi c 
bein g discussed ,  th e globa l  goal s o f  th e activity) . 
T h e tas k settin g include s th e physica l  an d histori -
cal  aspect s relevan t  t o th e activit y (e.g. ,  th e tool s a t 
one' s disposal ,  thing s tha t  hav e alread y bee n said) . 
T h e collaborato r  se t  include s othe r  intentiona l  ac -
tor s tha t  participat e i n th e task .  W h e n thi s se t 
contain s a  singl e member ,  w e wil l  refe r  simpl y t o 
th e collaborator .  I n th e abov e example ,  fro m on e 
poin t  o f  view ,  ou r  hypothetica l  linguis t  i s  th e prin -
cipa l  actor ;  th e database s syste m an d it s interfac e 
constitut e th e tas k setting ;  th e domai n o f  linguisti c 
analysi s an d th e linguist' s  loca l  requirement s con -
stitut e a  likel y domai n o f  discourse ;  an d th e re -
searc h libraria n i s th e collaborator .  I t  i s  importan t 
t o not e tha t  thi s se t  o f  analyti c categorization s wil l 
var y ove r  th e cours e o f  activity ,  an d wit h differen t 
point s o f  view .  So ,  fo r  instance ,  i f  th e participant s 
hav e a  conversatio n abou t  th e databas e interfac e 
itself ,  the n th e domai n o f  discours e i s n o longe r  lin -
guisti c analysis ,  bu t  perhap s th e window s o n th e 
scree n an d thei r  functions .  Similarly ,  w e coul d re -
analyz e th e setting ,  takin g th e researc h libraria n a s 
principa l  acto r  an d th e linguis t  a s collaborator . 

It is clear that the aspects of the setting are not 
entirel y separate ;  indeed ,  i t  i s centra l  t o th e presen t 
projec t  tha t  thes e d o no t  hav e separat e existences , 
bu t  rathe r  tha t  the y co-construc t  on e another .  I n 
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a previou s study ,  Agr e an d Shrage r  (1990 )  exam -
ine d th e fine  tunin g o f  th e complementarit y o f  th e 
principa l  acto r  an d th e domai n o f  discours e an d 
tas k setting ,  involvin g a n offic e worke r  an d a  copier . 
Aspect s o f  th e worker' s physica l  an d (presumably ) 
menta l  activit y evolve d wit h respec t  t o th e rhythm s 
of  th e copie r  t o produc e efficien t  join t  activity .  I n 
thi s paper ,  w e ar e particularl y concerne d wit h th e 
way i n whic h th e collaborato r  se t  "mediates "  th e 
tas k setting ;  tha t  is ,  ho w collaborator s mak e as -
pect s o f  th e settin g availabl e o r  accessibl e t o th e 
principa l  actor .  W e shal l  us e th e ter m collaborativ e 
mediatio n fo r  thi s process . 

We have investigated collaborative mediation in 
thre e activities :  verba l  description s o f  strongl y 
structure d objects ,  suc h a s one' s hous e (Sibun , 
1991 ;  Sibun ,  1992) ;  cooperativ e compute r  use ,  suc h 
as tha t  describe d i n th e abov e example ;  an d parent -
chil d cookin g (a s studie d b y Shrage r  k .  Callanan , 
1991) . 

Three Cases of 

Collaborativ e Mediatio n 

The three cases in which we shall examine collab-
orativ e mediatio n li e alon g a  dimensio n o f  th e rol e 
of  collaboratio n i n activity :  fro m th e relativel y pas -
siv e rol e o f  interlocuto r  i n a  descriptio n activity , 
throug h th e mor e activ e rol e o f  assistan t  i n a n in -
formatio n acces s activity ,  throug h th e ver y proac -
tiv e rol e o f  paren t  i n a  parent-chil d cookin g activ -
ity .  I n eac h o f  thes e ver y differen t  situation s w e wil l 
identif y way s i n whic h collaborator s mak e aspect s 
of  th e settin g availabl e t o th e principa l  actor ,  o r 
make the m relevan t  t o th e moment . 

Description Production 

Consider describing your home to another person. 
Th e particular s o f  you r  home ,  especiall y th e phys -
ica l  layout ,  ar e clearl y relevan t  t o wha t  yo u wil l 
say ,  bu t  wha t  th e listene r  knows ,  ho w h e o r  sh e in -
teract s wit h you ,  an d othe r  aspect s o f  you r  share d 
knowledg e ar e als o relevan t  t o th e structur e o f  th e 
description .  Th e genera l  for m o f  suc h descrip -
tion s involve s th e principa l  acto r  constructin g fo r 
an audienc e tex t  tha t  reflect s th e structur e o f  th e 
house .  T h e domai n o f  discours e i s th e hous e an d 
th e collaborato r  i s  th e perso n requestin g th e de -
scription .  I n thi s case ,  th e tas k settin g i s  largel y 
irrelevan t  fo r  th e presen t  analysis ;  it s  mos t  inter -
estin g featur e i s a  tap e recorder .  W e chos e thi s rel -
ativel y non-interactiv e versio n o f  conversatio n in -
stea d of ,  say ,  task-oriente d dialogu e (e.g. ,  Gros z 
& Sidner ,  1986 )  becaus e th e latte r  i s  evidentl y co -
constructed .  Whil e th e interlocuto r  o f  a  descriptio n 
i s a  relativel y passiv e collaborator ,  al l  o f  th e ex -
ample s o f  hous e descriptio n tha t  w e hav e collecte d 

sho w evidenc e o f  participatio n b y th e collaborator , 
eve n whe n h e o r  sh e i s tryin g no t  t o tak e par t  i n a 
dialogue . 

We show two examples in which collaborative 
mediatio n take s place .  T h e tex t  fragment s ar e 
draw n fro m description s give n b y peopl e w h o ha d 
spen t  significan t  tim e i n a  particula r  house .  Eac h 
was answerin g th e question :  "Ca n yo u describ e fo r 
me th e layou t  o f  [this ]  house? "  (Se e Sibun ,  1991 , 
fo r  mor e detail s an d complet e transcripts. )  I n th e 
italicize d portion s o f  th e fragmen t  i n Figur e 1 ,  th e 
principa l  au:to r  explicitl y  indicate s tha t  th e for m 
of  hi s descriptio n ha s bee n affecte d b y hi s  knowl -
edg e tha t  th e collaborato r  live s i n th e house ,  an d 
presumabl y i s familia r  wit h it .  I n th e fragmen t  i n 
Figur e 2 ,  th e principa l  acto r  no t  onl y expects ,  bu t 
insist s o n inpu t  fro m th e collaborato r  i n accom -
plishin g th e task . 

I n thes e examples ,  wha t  i s  bein g mediate d b y 
th e collaborato r  i s  th e principa l  actor' s acces s t o 
aspect s o f  th e domai n o f  discourse ,  o r  hi s interpre -
tatio n o f  th e relevanc e o f  thes e aspects .  Tha t  is ,  i n 
thes e cases ,  th e seemingl y passiv e listene r  i s  actu -
all y highl y relevan t  t o th e speaker ,  an d i s particu -
larl y relevan t  i n helpin g th e speake r  decide ,  i n th e 
first  example ,  wha t  informatio n t o give ,  an d i n th e 
secon d example ,  ho w t o envisio n th e house . 

Human-Assisted Information Access 

As part of a project to provide computational 
assistanc e i n informatio n acces s (approximately , 
databas e search) ,  w e studie d human-assiste d in -
formatio n access .  Xero x P A R C researcher s wer e 
solicite d fo r  hel p i n th e study .  T h e first  autho r 
was familia r  wit h th e databas e syste m an d acte d 
as a n assistant .  Researcher s produce d thei r  o w n 
goal s fo r  th e searc h task .  Fo r  th e presen t  analysis , 
th e searche r  wil l  b e considere d th e principa l  actor , 
and th e assistan t  wil l  b e considere d th e collabora -
tor .  Th e tas k settin g include s th e structur e an d th e 
conten t  o f  th e databases ,  th e layou t  o f  th e interfac e 
(e.g. ,  wher e th e window s ar e locate d o n th e screen , 
when button s ar e availabl e an d wha t  action s the y 
woul d invoke) ,  and ,  peripherally ,  th e physica l  set -
tin g (a n office )  i n whic h th e searche r  an d assistan t 
work . 

Th e cleares t  example s o f  mediatio n i n thi s do -
mai n aris e fro m th e differentia l  skil l  an d knowl -
edg e o f  th e principa l  acto r  an d collaborator .  I n 
th e fragmen t  i n Figur e 3 ,  th e assistan t  help s th e 
searche r  translat e hi s  searc h desire s int o action s 
i n th e databas e interface .  Th e researche r  i s  in -
tereste d i n queryin g a  databas e o f  Xero x informa ^ 
tio n t o find  ou t  h o w m a n y researcher s ther e ar e a t 
P A R C.  T h e assistant ,  becaus e sh e know s bot h th e 
conten t  o f  th e databas e an d th e type s o f  querie s 
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....the n there's—there' s kin d o f  a  bi g central....room-thin g 
I  m e a n lik e whe n yo u com e i n 
....thi s seem s ver y strang e iellin g yo u thi s P e n m 
[... ] 
....an d there' s a n outsid e entranc e t o the—t o th e basemen t 
....an d I  gues s that' s ho w I  woul d describ e th e layou t  o f  you r  hous e 
althoug h i f  I  wer e probabl y describin g i t  t o anyon e els e 
I  migh t  hav e give n a  littl e mor e siz e informatio n 

Figure 1: A description fragment in which the speaker explicitly indicates that the form of his description 
has bee n affecte d b y hi s knowledg e tha t  th e collaborato r  live s i n th e house . 

Claire :  m y roo m is.... a littl e longe r  tha n wide r 
bu t  i t  look s prett y squar e 
i t  ha s tw o windows....sor t  o f  a t  thi s on e corne r 
tha t  i s  prett y m u c h diagonall y oppose d t o th e doo r 
whic h goe s outsid e t o th e littl e ballroo m befor e th e bathroo m an d Ann' s roo m 
th e bathroo m i s fairl y  uh....no t  square 
/  don' t  know ,  doe s this—th e bathroo m stic k out ? 

Penni :  no ! 
Claire :  t t  doesn't ? 
Penni :  /  don' t  thin k you'r e supposed — 
Claire :  i t  doesn't ? 
Penni :  — t o as k m e though ! 
Claire :  well ,  I  don ' t—ok—anywa y 

50 there' s th e bathroo m tha t  ha s on e adjacen t  wal l  t o mine... . 

Figure 2: A description fragment in which the principal actor insists on input from the collaborator. 

tha t  woul d b e successful ,  point s ou t  tha t  thi s quer y 
i s unlikel y t o b e usefull y answered ,  an d suggest s 
instea d a  quer y tha t  woul d searc h fo r  document s 
tha t  mentio n a  particula r  topic .  The y settl e o n 
[linguistics]. '  Notic e tha t  i n thi s cas e th e assistan t 
helpe d th e searche r  structur e hi s expectation s o f 
th e searc h facilit y  b y indicatin g certai n capacitie s 
tha t  i t  doe s no t  have .  Althoug h th e searche r  ha d 
some initia l  ide a o f  wha t  h e wa s intereste d in ,  th e 
goal s o f  th e searc h ar e jointl y develope d b y virtu e 
of  th e assistan t  knowin g fo r  wha t  sort s o f  question s 
th e databas e i s relevant ,  an d ho w th e syste m wil l 
respon d t o differen t  sort s o f  queries . 

In the fragment in Figure 3 the domain of dis-
cours e i s initiall y  th e domai n o f  researc h a t  P A R C , 
bu t  shift s t o focu s o n th e searcher' s goal s an d ques -
tion s an d ho w the y relate d t o th e content s o f  th e 
database ,  a s th e assistan t  an d searche r  negotiat e 
what  precisel y shoul d b e done .  T h e shiftin g aroun d 
of  th e domai n o f  discours e i s a  c o m m o n featur e o f 

'Thi s i s no t  th e actua l  topic .  I t  ha s bee n change d fo r 
reason s o f  privac y an d clarity .  I n th e protoco l  fragment s 
we hav e note d thi s change  b y enclosin g th e modifie d 
tex t  i n [brackets] . 

collaborativ e mediation .  T h e domai n o f  discours e 
ofte n shift s t o th e syste m an d th e interface ,  sinc e 
th e searche r  i s unfamilia r  wit h both ,  an d require s 
explanation s fro m th e assistant . 

The fragment in Figure 4 exemplifies this sort of 
mediation .  T h e searche r  enter s int o thi s portio n 
of  th e tas k wishin g t o fin d ou t  "whic h laboratorie s 
(a t  P A R C )  d o researc h o n [linguistics]"(Figur e 4) . 
We ente r  thi s fragmen t  afte r  searche r  an d assistan t 
hav e discovere d on e documen t  tha t  seem s partic -
ularl y relevant ,  an d the n wan t  t o searc h throug h 
tha t  documen t  fo r  th e sectio n o n researc h o n [lin -
guistics] .  Unfortunately ,  th e facilit y  fo r  searchin g 
withi n a  documen t  look s i n th e selecte d documen t 
fo r  an y o f  th e term s fro m th e origina l  quer y (includ -
in g "on "  an d "do") ,  thu s leadin g t o a n enormou s 
amount  o f  useles s search .  Mor e importantly ,  i n th e 
contex t  o f  a  documen t  tha t  i s  alread y relevan t  t o 
th e query ,  searchin g onc e mor e fo r  th e quer y term s 
i s no t  usuall y helpfu l  i n locatin g interestin g part s 
of  th e documen t  (unles s th e selecte d documen t  i s 
ver y heterogeneous) . 

We see a progression through domains of dis-
course ;  movin g fro m discussio n o f  th e topi c o f 
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Assistant :  w h y don' t  yo u as k anothe r  questio n [... ]  anothe r  PARC-relate d questio n [... ] 
Searcher :  anothe r  PARC-relate d questio n 
Assistant :  a h h m somethin g that — no w tha t  you'v e see n a  littl e b i t — 

i f  it' s  a  mor e genera l  questio n I  thin k we'l l  hav e bette r  luc k 
Searcher :  oka y I  oka y I  go t  on e [... ]  "ho w m a n y researcher s a t  P A R C ? " 
Assistant :  kno w what ? I  be t  that' s gonn a b e — 

hav e a  simila r  thin g tha t  it' s  goin g t o mostl y hi t  o n " P A R C " — 
I  gues s it'l l  hi t  o n " P A R C "  an d "researchers " 
i t  m a y o r  m a y no t  com e u p with.... a numbe r 

Searcher :  oka y s o yo u wan t  yo u think—therefor e I  shoul d tr y somethin g else ? 
Assistant :  yeahhh... .  [... ]  i f  yo u as k abou t  u m lik e [linguistics ]  a t  P A R C or....um... . 
Searcher :  m m h m b y conten t  rathe r  tha n structur e 
Assistant :  yea h mor e mor e conten t  tha n particula r  fact s 
Searcher :  okay....um....okay...."whic h laboratorie s d o researc h [i n linguistics] " 
Assistant :  oka y 

Figure 3: An aissistance fragment in which the assistant helps the searcher translate his search desires into 
actio n i n th e databas e interface . 

[Th e searche r  an d assistan t  hav e locate d a  numbe r  o f  document s relevan t  t o 
th e query :  "whic h laboratorie s d o researc h [i n linguistics]?" ] 

Searcher :  I  woul d gues s tha t  "Researc h Overview "  i s probabl y gonn a contai n somethin g 
[The y selec t  th e Researc h Overvie w documen t  fo r  detaile d examination. ] 

Assistant :  oka y wel l  hi t  o n "Fin d Key "  an d se e whic h ke y it' s  lookin g for.. . 
[Th e Fin d Ke y butto n look s fo r  an y o f  th e quer y keyword s i n th e selecte d doc -
ument  an d highlight s the m i n turn. ] 

Assistant :  "research"....wel l  that' s that' s goo d yo u ca n n o w — 
Searcher :  wher e di d yo u se e that....o h I  se e 
Assistant :  i t  light s i t  u p 
Searcher :  oka y 
Assistant :  u m s o I  thin k i f  yo u hi t  "Fin d Key "  agai n i t  wil l 

[Th e searche r  continue s t o pres s th e Fin d Ke y button. ] 
Assistant :  ....yes....kee p goin g throug h wit h "research "  s o that... . 
Searcher :  "researc h centers"...."Pal o Alt o Researc h Center "  [... ] 

wel l  her e w e Anall y foun d "[linguistics] "  i n th e titl e [... ] 
onc e I  go t  int o thi s thin g probabl y I' d wan t  t o searc h fo r  th e wor d "flinguisticsj " 
I  wouldn' t  wan t  t o searc h fo r  "research " 
or  I  mean—onc e w e kno w th e contex t  o f  thi s documen t  i s "research " 

Assistant :  righ t 
Searcher :  an d the n an d I  wann a narro w on—narro w i n o n "[linguistics] " 

Figure 4: An assistance fragment exemplifying shifts the in domain of discourse. 

desire d information ,  throug h ho w t o implemen t 
th e search ,  discussio n o f  th e resultin g documents , 
method s o f  searchin g throug h chose n document s fo r 
relevan t  parts ,  an d finall y t o discussio n o f  problem s 
wit h th e metho d (italicize d portion) .  Thi s progres -
sio n i s facilitate d by ,  an d i n par t  drive n by ,  th e 
collaborato r  (th e assistant) . 

P a r e n t - C h i l d C o o k i n g 

Child development has long been understood as 
collaborative .  Indeed ,  i t  i s  th e origi n o f  a t  leas t 
one centra l  threa d o f  researc h o n activit y theor y 
(cf .  Vygotsky ,  1978 ;  Wertsch ,  Minick ,  fc  Arns , 
1984) .  Mor e recentl y Rogofl f  (1990 )  ha s character -
ize d th e interactionis t  approac h t o chil d develop -
ment  b y wa y o f  a n apprenticeshi p metaphor .  Ap -
prenticeshi p i s inherentl y collaborative .  I t  i s  there -
for e particularl y interestin g t o se e ho w coUabora ^ 
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tiv e mediatio n i s deploye d i n a  developmenta l  set -
ting .  O n e versio n o f  mediatio n i n developmen t 
has bee n advance d b y Brune r  (1983 )  an d b y W o o d 
(1980) .  The y describ e th e processe s o f  "scaffold -
ing "  i n whic h a n adul t  (th e collaborator )  give s ove r 
portion s o f  a  tas k tha t  ar e doabl e b y th e chil d (th e 
principa l  acto r  i n thi s analysis) ,  an d structure s th e 
settin g s o tha t  th e chil d ca n accomplis h thos e sis -
pect s an d m o v e o n t o mor e complet e skill .  Thi s i s 
simila r  t o th e w a y i n whic h th e databas e searc h as -
sistan t  guide s th e researche r  i n usin g th e databas e 
interface .  W e shal l  se e tha t  ther e ar e othe r  mor e 
subtl e mediatin g processe s a t  wor k i n th e parent -
chil d setting . 

Shrage r  an d Callana n (1991 )  studie d parent-chil d 
dyad s engage d i n bakin g raisi n bra n muffin s i n 
th e famil y kitchen .  Significan t  change s i n th e col -
laborativ e structur e o f  th e activit y wer e observed , 
an d th e naturally-occurrin g "activ e language "  tak -
in g plac e i n th e settin g wa s examine d t o identif y 
th e vziriou s role s tha t  ar e played  b y languag e i n 
suc h setting s o f  activity .  Fiv e function s o f  activ e 
languag e wer e identified :  objec t  an d actio n label -
ing ;  sequencin g o f  expectation s (procedur e organi -
zation) ;  tas k structurin g articulations ;  explicatio n 
of  non-obviou s aspect s (e.g. ,  goal s an d causes )  an d 
focusin g o n relevan t  aspects ;  an d interactio n facili -
tatin g articulations .  Fo r  th e purpose s o f  th e presen t 
pape r  w e ar e concerne d mainl y wit h th e functio n 
identifie d a s "focusin g o n relevan t  aspects "  (o f  th e 
activity) . 

A number of examples of such focusing can be 
see n i n th e collaborativ e cookin g data .  I t  i s  gener -
all y th e cas e i n thes e studie s tha t  th e paren t  an d 
chil d ar e jointl y focusse d o n a  particula r  object , 
say ,  th e measurin g spoon s tha t  ar e bein g use d t o 
ad d bakin g sod a t o th e mixture .  T h e paren t  ha s a 
number  o f  method s b y whic h h e o r  sh e ca n obtain , 
check ,  an d manipulat e th e child' s focus ,  suc h a s 
wavin g th e spoon s i n fron t  o f  th e chil d t o gra b hi s 
or  he r  attention ,  an d takin g th e child' s han d an d 
touchin g i t  t o th e spoons. ^  Thes e ar e ofte n (thoug h 
not  always )  accompanie d b y verbalization s tha t  in -
clud e explanation s o f  wha t  i s bein g pointe d ou t  o r 
accomplished .  I n thes e way s th e paren t  (th e collab -
orato r  i n th e presen t  analysis )  i s  emphasizin g cer -
tai n aspect s o f  th e physica l  settin g (par t  o f  th e tas k 
setting) ,  an d i n s o doin g i s facilitatin g th e join t  ac -
tivity .  (Som e versio n o f  bakin g activit y woul d g o o n 
withou t  thes e interactiona l  resources ,  bu t  i t  migh t 
not  b e ver y easil y understoo d a s collaborative — 
th e chil d mos t  likel y no t  bein g ver y closel y engage d 
wit h baking. ) 

I n thi s case ,  th e paren t  an d chil d ar e ver y closel y 
engaged ,  an d almos t  al l  aspect s o f  th e settin g ar e 

m a de availabl e t o th e chil d b y wa y o f  mediatin g ac -
tivitie s o f  th e paren t  suc h a s naming ,  explanation , 
an d indicatio n (makin g aspect s o f  th e settin g acces -
sibl e o r  relevant) .  (Example s o f  thes e ar e give n i n 
Shrage r  an d Callanan ,  1991. )  T h e parent' s proac -
tiv e guidanc e i s largel y responsibl e fo r  keepin g th e 
tas k o n track ,  an d fo r  enablin g i t  a s a  collaborativ e 
activity . 

Discussion 

We have examined collaborative mediation in three 
case s tha t  li e alon g a  dimensio n o f  th e rol e o f  col -
laboratio n i n co-activity ,  fro m th e relativel y pas -
siv e rol e o f  interlocuto r  i n th e descriptio n activity , 
throug h th e mor e activ e rol e o f  assistant ,  t o th e 
ver y proactiv e rol e o f  paren t  a s assistant ,  guide , 
an d tuto r  i n baking .  I n eac h o f  thes e ver y differen t 
situation s w e ar e abl e t o characteriz e way s i n whic h 
a collaborato r  make s aspect s o f  th e tas k domai n o r 
settin g availabl e (o r  relevan t  t o th e m o m e n t )  fo r 
th e principa l  actor .  T h e cas e o f  parent-chil d cook -
in g i s perhap s th e mos t  obvious ;  her e i t  i s  necessar y 
fo r  th e paren t  t o d o a  grea t  dea l  o f  explici t  media ^ 
tio n o f  th e settin g b y wa y o f  naming ,  explanation , 
indication ,  etc .  T h e parent' s proactiv e guidanc e i s 
largel y responsibl e fo r  maintainin g th e directional -
it y o f  th e task ,  an d fo r  enablin g i t  a s a  collaborativ e 
activity .  I n th e cas e o f  human-assiste d informatio n 
access ,  th e searcher' s acces s t o a  significan t  par t  o f 
th e settin g ca n onl y b e accomplishe d throug h th e 
assistant ,  an d bot h participant s ac t  t o tak e advan -
tag e o f  th e mediatin g rol e o f  th e assistan t  i n thi s 
function .  T h e assistant' s rol e enable d th e searche r 
t o refin e hi s desire s int o th e specifi c  operation s bot h 
necessar y an d sufficien t  fo r  implementatio n o f  th e 
searc h activity. ^  T h e cas e o f  givin g a  descriptio n i s 
i n m a n y way s th e mos t  subtl e exampl e o f  media -
tion .  T h e collaboratin g person ,  eve n i n playin g th e 
relativel y passiv e rol e o f  audience ,  i s stil l  clearl y a 
par t  o f  th e setting ,  a s evidence d b y th e appeal s o f 
th e principa l  acto r  t o th e collaborator . 

Th e collaborator' s rol e wit h respec t  t o th e prin -
cipa l  acto r  an d th e res t  o f  th e settin g i s simila r 
fro m on e activit y t o next :  action s o f  th e coUabora r 
to r  shap e an d enabl e action s o f  th e principa l  actor , 
thu s facilitatin g th e overal l  activity .  Mor e specifi -
cally ,  th e collaborato r  make s availabl e differen t  as -
pect s o f  th e settin g (physica l  setting ,  goals ,  test s 
of  success ,  etc. )  a s neede d a t  appropriat e moments . 
Thi s mediatio n help s t o operationaliz e th e princi -

^Transcribe d example s o f  thes e activitie s appea r  i n 
Shrage r  an d Callanan ,  1991 . 

^Not e onc e agai n tha t  ou r  analysi s fro m th e poin t  o f 
vie w o f  principl e acto r  an d collaborator(s )  i s  merel y a n 
analyti c stance ;  thi s analysi s ca n b e carrie d ou t  fro m 
any chose n poin t  o f  view ,  o r  fro m n o individua l  poin t 
of  vie w a t  all .  I t  i s  rathe r  mor e complicate d t o spea k 
abou t  it ,  though ,  i n th e cas e wher e ther e i s n o individ -
ual  poin t  o f  view . 
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pal  actor' s goal s vi a physica l  guidance ,  advice ,  in -
dicatio n (makin g aspect s o f  th e settin g accessibl e 
or  relevant) ,  o r  th e takin g o f  initiativ e t o mov e th e 
activit y forward .  Ou r  analysi s o f  th e function s o f 
collaboratio n i n th e constructio n o f  activitie s elab -
orate s th e method s b y whic h agent s ca n mediat e 
one another' s constructio n o f  settings .  W e thu s ex -
ten d an d generaliz e simila r  analyse s (e.g. ,  Agr e k 
Shrager ,  1990 ;  Vygotsky ,  1978 ;  Wertsch ,  Minick ,  & 
Arns ,  1984 )  an d approac h a  genera l  theory . 

There are many other, more subtle, cases of co-
constructio n o f  thes e domains .  Th e mos t  interest -
in g is ,  perhaps ,  th e constructio n o f  whic h part s o f 
th e tas k settin g (whic h migh t  includ e people )  shal l 
be nominate d a s "collaborators "  an d thus ,  b y ou r 
definition ,  becom e a  par t  o f  th e collaborato r  set . 
Thu s nominated ,  a  collaborato r  ca n tak e par t  i n 
th e processe s o f  mediatio n tha t  w e hav e identified . 
I t  i s  interestin g t o as k wha t  capacitie s a n agen t 
must  hav e i n orde r  t o b e electe d t o collaborato r 
status .  Latou r  (1988 )  ha s analyze d th e socia l  rol e 
of  a  mechanica l  "door-closer"—th e hydrauli c an d 
sprin g devic e tha t  pull s a  doo r  close d afte r  on e ha s 
walke d throug h it .  Thi s simpl e devic e i s hardl y a 
collaborato r  despit e it s socia l  role .  Rathe r  tha n me -
diatin g th e settin g fo r  a n actor ,  th e door-close r  i s 
simpl y changin g th e structur e o f  th e settin g b y ab -
solvin g on e o f  th e requiremen t  o f  pullin g th e doo r 
close d afte r  oneself .  Som e computationa l  system s 
exhibi t  collaboratio n i n a  simpl e sense .  A  numbe r 
of  system s tha t  attemp t  t o provid e mixed-initiativ e 
advic e t o user s o f  compute r  system s (e.g. ,  Shrage r 
& Finin ,  1982) ,  an d so-calle d "learnin g apprentice " 
system s attemp t  t o lear n th e c o m m o n procedure s 
used b y user s an d the n t o propos e operation s i n 
th e for m o f  advic e whe n late r  simila r  context s aris e 
(e.g. ,  Mitchell ,  Mabadevan ,  &  Steinberg ,  1990) . 

Th e presen t  analysi s shed s som e ligh t  o n addi -
tiona l  capacitie s tha t  ma y b e require d o f  suc h com -
putationa l  agent s i f  the y ar e t o becom e fully-fledge d 
collaborators .  A  crucia l  facilit y  fo r  suc h collabo -
rativ e system s wil l  b e th e negotiatio n o f  domain s 
of  discourse .  Suc h negotiatio n seem s t o requir e th e 
maintenanc e o f  join t  attention ,  whic h m a y b e main -
taine d eithe r  b y linguisti c communication s (a s i n 
th e case s o f  descriptio n an d human-assiste d infor -
matio n access) ,  o r  b y a  numbe r  o f  physica l  mean s 
(a s i n th e cas e o f  parent-chil d cooking) . 
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