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*  Ope n University ,  Walto n Hall ,  Milto n Keynes ,  MK6 7A A U K 
t  Su n Microsystem s Laboratories ,  255 0 Garci a Ave. ,  Mountai n View ,  CA ,  9404 3 US A 

Introductio n 

We have been studying synchronous computer supported 
collaboratio n wit h adult s workin g togethe r  o n share d simula -
tions .  W e hav e use d Kansa s — a  new ,  ver y genera l  an d pow -
erfu l  environmen t  tha t  support s synchronou s distribute d 
collaborativ e learning .  Ou r  genera l  researc h approac h 
involve s selectin g a  technolog y t o suppor t  collaboration , 
finding  ver y har d problem s wit h counterintuitiv e solution s 
and the n conductin g experiment s wit h user s systematicall y 
alterin g tiu-ee  ke y dimensions :  th e numbe r  o f  learner s work -
in g together ,  whethe r  o r  no t  the y ar e physicall y co-located , 
and di e bandwidt h o f  th e communicatio n channel s availabl e 
t o them.Withi n thi s framewor k w e ar e explorin g th e genera l 

questio n o f  ho w collaborativ e wor k change s o r  i s enhance d 

by differen t  number s o f  simultaneou s user s o f  suc h technol -

ogy . 

Kansas 

Kansas can be thought of as a virtual reality which allows 
severa l  physicall y distribute d user s t o mov e abou t  i n a  2 D 
spac e (calle d "Kansas "  becaus e i t  i s ver y extensiv e an d flat). 
User s eac h hav e a  windo w i n whic h the y ca n se e thei r  loca l 
portio n o f  Kansas .  User s ca n scrol l  tiieir  viewpoint s acros s 
th e vas t  surface ,  causin g tiieir  view s t o overla p i n orde r  t o 
collaborate ,  o r  ca n mov e awa y fro m other s t o wor k alone . 
We buil d o n wor k i n a  previou s study ,  (Smit h e t  al. ,  1991 ) 
wher e w e observe d subject s linke d vi a variou s form s o f 
communication s devices .  Vide o protocol s wer e analyse d an d 
utterance s relate d t o ey e contac t  an d simulatio n event s 
revealin g distinc t  effect s o n th e proble m solvin g perfor -
mance o f  th e student s (Scanlo n e t  al. .  1993) . 

The Experiments 

The core of this study involves videoing adults at working 
togethe r  o n a  statistic s simulatio n i n differen t  physica l  loca -
tions.  Th e subject s wer e told ,  "Yo u ar e a  gam e sho w contes -
tant .  Yo u hav e wo n throug h t o th e final  roun d an d you r  final 
challeng e i s t o choos e on e o f  thre e doors .  Behin d on e bu t 
onl y on e o f  th e door s i s a  Mercedes .  Yo u announc e you r 
selectio n bu t  befor e yo u ope n di e doo r  th e gam e sho w hos t 
"helpfully '  open s on e o f  th e door s whic h wa s no t  di e on e yo u 
hav e chosen .  I t  doesn' t  hav e a  ca r  behin d i t  Wha t  shoul d yo u 

do,  stic k t o you r  origina l  choic e o r  change? " 

They wer e aske d individuall y t o mak e a  predictio n an d t o 
giv e a  reaso n fo r  dia t  prediction .  The n the y wer e introduce d 
t o tiieir  partner s an d give n a  Kansa s micr o worl d t o conduc t 

exj)eriments .  Next ,  student s wer e aske d t o mak e a  join t  state -
ment  o f  tiieir  solutio n an d t o commen t  o n whethe r  i t  ha d 
change d fro m diei r  individua l  statements .  The n tiiey  com -
plete d a n individua l  pos t  experimen t  questionnair e t o estab -
Ush wha t  thei r  ow n final  opinio n wa s abou t  th e bes t  strateg y 
fo r  th e gam e contestan t  t o pursue . 

Research Questions and Conclusion 

The subjects find the technology very easy to use and diey 
mosdy find  di e questio n impossibl y difficul t  t o answer .  Ini -
tial  findings  indicat e dia t  di e group s ca n becom e les s effec -

tive  i n bod i  proces s an d produc t  term s a s th e numbe r  o f 

grou p participant s increase s abov e two .  Large r  group s find  i t 
harde r  t o engag e i n constructiv e tas k division .  I n situation s 
wher e dier e i s a  lo t  o f  initia l  consensu s di e large r  group s dis -
pla y inordinat e cognitiv e fixity  an d becom e totall y commit -
te d t o erroneou s solution s dia t  ar e contradicte d b y th e 
operatio n o f  th e micr o world .  However ,  large r  heterogeneou s 
group s tha t  ar e no t  dominate d b y individual s ca n displa y 
more flexibihty  an d creativit y tha n smalle r  groups .  Thes e 
findings  ar e simila r  t o tiiose  foun d i n copresen t  group s work -
in g togetiie r  bu t  ou r  preliminar y finding  i s dia t  dies e differ -
ence s i n grou p problem-solvin g dynamic s ar e amplifie d b y 
di e us e o f  di e collaborativ e suppor t  technology .  W e inten d t o 
add 2  ne w dimension s o f  variatio n (matche d ot  unmatche d 
problem-solvin g style s an d relevan t  o r  n o subjec t  expertise ) 
t o conside r  ho w group s o f  differen t  size s wor k togedie r  usin g 
dii s ne w typ e o f  distribute d compute r  supporte d collabora -
tive  environment . 
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