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Research Context

Scaffolding is a support provided to a learher to allow
he or she to accomplish more thanh would be possible
alone. Although there is a long tradition Oof using com-
puters to SCaffold learning in ah active way (e.8. Cog-
nitve tutors), using Computers to SCaffold cooperation / '(‘Ot

in shared |learning SCenarios is @ more recent topic. h@
Much of this work, though, has been conducted with ICh

remote ahd oftenh asynhChronhous |earhing environments °edu

e.g. bulletin boards).
(e.8. bull boards) This research is the first to set up

d prinCipled approach to studying
computer-based sCaffolding of co-

° operative processes in Co-located Research (03

° i sYhChronous |earning environments. USe SQF-tware SCaFFQ|djng ‘tO reduce
o uheven partiCipation in synchronous,

N co-located cooperative activites MUSHIlighancy

@)
)4Ct/y;ty £ :‘.:0:3‘3.:‘:.3:.:.:.;.. The exhibit, MUSHIlignancy, is a simulation of
Stru 00000000000000000 cahcer growing within human tissue. {Jp to
C'cur o :32::::3@:::2: Four Visitors at a Children’s science center Cah
D,- interaCt with the Simulation at the same time.
meh@io They interaCt by using handheld Computers to
$

inspecCt and make Changes to simulation param-

Oy Sy eters. The Visitors assume different roles (e.S.
. EXClusiVity of Resources ﬁ@fw@ surgeon, onCologist, radiologist) and must Co-
ﬁ©@/ operate to eliminate the Cancer without termi-
nating the simulated patient.

(Jsing h<=¢
Prior studies of small-group coordina-
tioh have found the greatest differ-
ences in cooperative behavior between
groups of sizes 2, 3, ahd ¢; at >=¢4 the
differences tend to |eve| OfF.

Assessment/Analysis

n OS o ®
Will measure evenhness of partiCipation Equivalent Disjoint © o e o
w.r.t. group size: suspect that evenness © o ®
will be higher for h=2, h=¢ thah n=3. Here, resources == © o ®
Outcome simulation parameters IV. Division of L.abor
Estaplish the degree of impact that Ideal scenario, based oh coop. research, would be to “jigsaw” users by '
group size has on evenness of partiCipa- giving them sole access to unique parameters. For this study, though, we t e @ e o
tion Vis a Vis other factors: could resuit are limited in the # Of parameters (e.8. Cancer growth rate, blood flow, | |
In recommendations for group size. cell damage), so we provide intersecting roles: e.g., w.r.t. blood flow, sur- v v
geon Cah Cauterize blood vessels feeding tumors, onCologist Can tune mix- t+1 -
ture Of antiangiogenesis drugs. .
Assessment/Analysis { |
Can CalCulate degree to which differ- t+2
ent roles share parameters, ¢ |00K to o &
Outcome see if more even partiCipation results
Will leave a true assessment when the roles currently at play share
o Of impaCt of resource ex-  FEWer parameters. < - -
Clusivity on participation Both sequential (vertiCal) ahd
O evenness to future work, . .
. e o Llere. resOUTCes o= 5C0ess Situltaneous (horizontal) tasks
o vide intuition for how best . P . . BY having vertiCal or horizontal decompositions of labor,
~ t0 Set Up future study. tO Simulatioh display, ¢ tO input group members are compelled to cooperate if they are to
® Providing all partiCipants with individual interfaces (e.g. mice) has been shown to complete Certain tasks. Both types are present inh this simu-
@ deCrease COnfliCt ¢ even out partiCipatioh, and Single Display Groupware has been l[ation, where some tasks are sequential (e.g. administering
@ used to provide Simultaneous aCcess to output. Here we provide handheld comput- Chemo before surgery) and others are Ssimultaheous (e.g.
@ ers (which are wirelessly linked to the shared simulation), a tabletop display, ahd a administering two different types of chemo at the same
projected display, SO all partiCipants Cah have aCccCess to input ¢ output. time)
Assessment/Analysis GUrCoine Assessment/Analysis
We can vary the humber of handhelds pro- Assessment should reveal: average group Size , . .
vided (1-9), and the display paradigt (here - that approaches exhibit; if groups take advan- Because removing task dependenCies would interfere
. table top only, Or tabletop + projector) & [ook  tage of individual interfaces in a free choice with other featUnesiomEnetaC e NI el
V. Competition Gtyle at videotape data to count group size, # environment; if there are any ratios of an experimental study of this dimension. Rather T will
hahdhelds used by groups, # & types of dis-  interfaces-to-group size that result in better analyze |08 data fOr opportunities for task integration
plays used, & # partiCipants without access.  Utilization of access points than others; if the (horizontal or vertiCal) and assess how many of these
addition of a projector supports peripheral par- opportunities were taken property.
tiCipation when all input devices are in use.
This information will be especially Valuable to outcome
desighers of multi-user exhbits in informal . . .
learning environments. The assessment Will aCt as a pilot study to determine
if users have more or |ess difficulty with either of
these task decomposition types (as evidenced by fail-
1ntra-Group Ihter-Group C ure to take advanhtage of opportunities). T will also
@:/@@@@ look at the frequencies of sucessful task integration,
. - @ tO0 see if there are any hotable patterns that Corre-
Not studying competition - yet @] C@@ late with other structural dimensions (Mmost hotably, T
TResearch on small-group learning sCenarios suggests that intra- and inter- @@F@@iv w.ish to see if successtul int?gratipns occur with the
Sroup Competition Cah be strohg motivators fOr even partiCipation within @ g different accountability notifiCations of V11 below).
groups (although intra-group competition has the potential to decrease @ﬁ@m‘@
the quality of cooperation), but this is left for future work. °
@ o o
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Extrinsic motivation: game-like structure - Accountapility NOtifiCation
° with winh/lose outcomes —
Computer games have a long tradition of providing extrinsiC motivation to players. If there is a single ~
© property Common to most games, it is @ win/loss outcome. e employ that here, With the Simulation
@) tuhed to favor a death-by-CanCer outCome unless the players Can treat it SUCCesSFully. A joint extrinsicC Active
O outcome should promote even partiCipation by players. . Indnw_dual Passive shared Passive shared
S Assessment/Analysis ACtion Action Feedback Collective Status
° This is not game studies oriented research, so T will not study all possible extrinsic rewards. Rather, T will have FeedbaCk ndiCatO
tWwo conditions: one where the Simulation parameters are tuned to bias towards an ongoing fight against Cancer - - ] ™
© o (ho win/loss condition) and one where the patient will die without player intervention. T will also administer sur- Individual Accountability Collective Accountability
@ veys prior tO plaYing to gauge Visitor interest in onCology, as a rough measure of intrinsiC interest, as it may be a o N . o A
o) confounding factor. Ihdividual accountability = handheld popups CollecCtive accountability = status indi
VIIL. Guidance Delivery = | QutCome 4 indicators on the shared sCreen in response Cators oh shared sCreen: e.g. # Of
) . . O )p?é:z%?ggtcnig:dr?);'r?:ggcr)nremesgfaiggye,;gc: 'gr;sr:gr:féﬁggss %So? tO user actions (i.e. feedbacCk) Canhcer cells |left to fight
(S‘tath/ DYnamlC) © ° l0Cated Cooperative activities. Another outcome: s;)oul d TWO Strategies often used ih encouraging even partiCipation in Cooperative |earning sroups are (1) high-
G U o 3lSO be able t0 gauge if iNtrinsic interest or extrinsic moti- lighting the contributions of group members indivjdually (indiviqqa| accountability), anhd (2) highlighting
(Generic/Specific) Dig, Assessment/Analysis o
Sy Lyt Again, this is not game studies oriented research, nor is it a study of semiot- ﬁhrizoc%m? el gor ..
The emphasis of this research is on . O[)S ICS Or information representation, SO I Will only vary the presence and ab- CO('Jnt biI‘iT’)c 'ggt'm% 'fi(?n
sCafrolding cooperation processes in X. GuidanhcCe Target FOp sence of individual ahd collective accountability displays. There are four Strategies (Z)one T -
3 learhing context (as opposed to N\ 0 gy conditions: no accountability, individual only (where users get active popups . ’ ’
B o tihelleaining processes (Individual/Collective) @Cﬁ) FO on their handhelds explaining the impaCt of their most recent action, while Cf;'egs’:?‘jnor gfgr))) :\?esntngess
directly). For brevity, the three guid- ﬁ@@S the elements affected are passively highlighted on the shared sCreen), collec- g - grouyo paz?ci Cipation
ance dimensions will all be discussed . 9 . tive only (where the only feedbaCk on aCtions is @ ColleCtive measure Of prog- Y '
here. Guidance can be delivered in a Assessment/Analysis Dyhamic-Generic- Individual Co /@)@@@@ ress - e.g. the humber of Cancer cells remaining), or a mixed condition. ?;ig’cqotl‘ggzt(’jvg agggﬁgﬁa'
StatiC mahner (j.e. th? guidance is A full exDerifnejntal S.tUdY OF all Of thege COf)di‘tiOHS (which implemented general exhortations to ©7 C pant responses ‘tO. these
present at all times, like a label) or Can be used in isolation or in Conjunction with one another, cooperate with other users, provided QD@)F 3 strategies will be helpful in
dynamically (i.e. the guidance Is deliv- would require 256 different treatments, SO this study will only t0 g user Via the handheld in real-time @@/ V@ devising future research
ered only in certain contexts, like a |OOK at ¢: when the simulation detects that he or g @@@@ )7°° into the representation of
gg%tg;))égtl gg'f:sb; eigif;;”oi (;-eé é?f?c e she has not been partiCipating Qutcome o)y o accountability hotifications.
the guidance contains detapi)|ed = Gtatic-Generic-Individual StatiC-SpecCific- Individual DynamiC-Generic-Collective A(though hardly exhaustive, this will generate a rank order ® o
instructions). Moreover, in group Situ- implemented as a general exho- implemented as detailed instruc- implemented general exhorta- among the four (?OhdlthpS that Cah serve as a b.GSIS fOY‘ @) ° °
ations the guidance can be targeted ration tO Cooperate with other tions oh how to Ccooperate With tions to the users to cooperate, further explorations. Jt 1s.expe.Cted that d?'narn!c gundapce @ o o
t0 3 Single individual, or to the group users, provided to a user Via other users given the role the provided to al| users Via the Will prove superior to s'catnc.gu:dance, the mqnvndual deliv- O
as a whole. the hanhdheld when he or she user has assumed, provided t0 a shared display when the Simula- ery methpq Will prove superior to the Collective one, and
logs in to the Simulation user Via the handheld when he or tioh has detected that partiCipa- the SpecCific guidance will be better than generic.

she |ogs in to the simulation tioh is uheven



