Give and Take: Children Collaborating on One Computer
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ABSTRACT

Whentwo childrenwork togetheton onecomputerit is nec-
essaryfor themto sharethe input devices. This study ex-
aminegheeffectsof having multiple micewith two different
controlpassingprotocols:Give andTake. Theresultssuggest
that having two mice insteadof a single mouseaffectsthe
performanceof a pair of childrenplayingon a sharedcom-
puter This resultwasgenderdependenin thatgirls solved
themostpuzzlesn the Give conditionwhile boyssolvedthe
mostpuzzlesin the Take condition. Moreover, boysin the
Take condition exhibited a larger numberof exchangesof
controlthanall otherexperimentalconditions.
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INTRODUCTION

Childrennaturallygatherin groupsaroundcomputersespe-
cially to play games. Childrenobsered playing electronic
gamesat ScienceWorld B.C. during the summerof 1993
seemedo preferto play in groupsandoften appearedo be
moresuccessfuhsaresultof collaboratior2, 4]. Numerous
researcherbave investigatedcooperatre learningfor both
computerandnon-computetasksandhave foundsignificant
benefitsin achi&ementand social aspectq3, 5]. Despite
theseadwantagesmary classroomsontinueto usethecom-
puteronly asatool for individual use.

We believethatin somesituationsjearningis not necessarily
bestwhenone studentworks on a singlecomputer Rather
the environmentof multiple studentsollaboratingarounda
singlecomputermprovidesuniqueinteractionghat canresult
in improvementdothin achiezementandin attitudetowards
thetask. Oneway this canhappenis throughstudentshav-
ing to verbalizetheir ideasin orderto work together This
elaboratiorreinforceghelearningprocess.

The focusof the researchreportedhereis to investigateal-

ternative waysfor groupsof childrento interactwith a sin-
gle computer Oneinterestingcharacteristiof childrenplay-
ing single-playerideogamesds thatoccasionallyoneof the
childrenwill sit holdingtheinactive controllerwhile waiting
for aturn. Why is it importantto hold onto adevice thathas
no impacton the game?Perhapshereis a heightenedense
of control?Videogameften have multiple controllers but
computergamesseldomhave multiple mice. This studyin-
vestigatesvhethehaving multipleinputdevicesfor asingle-
usercomputergameaffectstheinteractiondetweerthechil-
drenandtheir achi&zementin the game.Differentprotocols
for passingcontrolbetweerthetwo miceareexplored.

METHOD

The studytook placeat ScienceWorld B.C., during August
1994. The subjectavere 132 children(66 girls and66 boys)
betweenthe agesof 9 and 13 who volunteeredo play the

computergameThe Incredible Machine, a puzzle-solving
gameproducedby Sierrafeaturinga wide variety of sim-

ulatedtools usedto constructmachinesto solve particular
challengesA typical challengancludesbuilding a machine
to shoota basketbalinto a hoop.

The gamewasmodified for this studyto acceptinput from
two mice, but therewasstill only one cursoractive on the
screen.Controlwaspassedackandforth betweerthe two
mice usingone of two protocolsdescribedaterin this sec-
tion. Childrenwere placedin same-se pairsandtold that
they could play the gametogetheron a sharedcomputerfor
aslong asthey wanted,up to a maximumof thirty minutes.
They weregiven a brief introductionto the gameandwere
shavn how to transfercontrol back and forth betweenthe
two mice. They weretheninstructedto try to solve at least
thefirstthreepuzzles.Thechildrenweregivennoinstruction
on how to play the gamebut were suppliedwith the game
manual.

Two differentprotocolswere employedfor passingcontrol
of the cursor: Give andTake. Theseprotocolswereimple-
mentedusingtwo-button mice. The left button wasusedto
play the game(asin the single-playewersion)andthe right
buttonpassedontrolbetweerthetwo mice. In theGive con-
dition, when PartnerA pressecher/hisright mousebutton,
control of the cursorwould be passedover to PartnerB’s
mouseandyvice versa. In the Take condition, either partner
couldtakecontrol by pressingher/hisright mousebuttonat



ary time. Thetimesandnumberof exchangesverelogged
autamaticallyby the system.

Our new resultswere comparedto resultsfrom an earlier
studythatexaminedchildrenplayingThe Incredible Machine

with a partneron eitheroneor two computerspr aloneon a

singlecomputer{1]. Theresultsof the earlierstudyshoved

that children playing togetheron one computersolved sig-

nificantly morepuzzlesthaneitherchildrenplaying side-by-
sideon two computersor childrenplayingaloneon a single
computer We comparedur new resultsfor childrenplaying

togethemvith two miceon a singlecomputemith theresults
obtainedin the previous studyfor childrenplayingtogether
with onemouseon a singlecomputer

RESULTS AND DISCUSSION

The ability for eachchild to have his/herown mousesignif-

icantly affectedperformancen the game,asdid the proto-
col usedfor passingcontrol whentwo mice were used(see
Figurel). In thetwo-mouseconditionusingthe Give proto-
col, girls solved significantlymore puzzlesthanthey did in

theone-mouseondition(p < .05); therewasno significant
differencebetweerthemeannumberof puzzlessolvedin the
two-mouse€Tlake conditionandtheone-mouseondition. The
meamumberof puzzlesolvedby boysusingthetwo-mouse
Take protocolwashigherthanfor the one-mouseondition,
althoughthis wasnot statisticallysignificant(p < .2). The

differencebetweenthe two control passingprotocols,Give

andTake, wasstatisticallysignificantfor the boys(p < .06).

Comparedo the one-mouseondition,the meannumberof

puzzlessolved by boyswent up in the Take conditionand
down in the Give condition.
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Figure 1: Mean number of puzzles solved for different
mouse control sharing protocols by girls and boys

Theaveragenumberof exchangegersessiorwasrelatively

consistenbverall conditionsexceptfor boysin the Take con-
dition. All conditionsaveragedaround30exchangegperses-
sion exceptboysin the Take condition, which averaged46
exchangegp < 0.5).

Behaviors obseredin thetwo-mouseconditionswerediffer-
entfrom theconditionof only onemouse . Thereappearedo
be fewer strugglesover controlwhenusingtwo mice. This
couldbetheresultof notbeingableto preventapartnerfrom
taking control. Anotherdifferencewasobseredin the Give
mode. Occasionallywhena child wasnot payingattention,
theactive child wouldsay“Here,youtry non” andthenpress
thebuttonto passover control. This broughtthedisinterested
child backontask.

Thechildrenin thisstudyeasilyadaptedo theadditionof the
secondmouseto the game. They appearedo enjoy having
this optionand,whenaskedmostof the childrenstatedthat
they would preferhaving two mice.

CONCLUSIONS

The resultsof this studyindicatethat the additionof a sec-

ond mouseto a single playergamecan affect achi&zement
in thegame.This shawvs potentialfor increasegerformance
by modifyinginteractiondetweerthe childrenandthe com-

puter Thetypeof protocolsusedto transfercontrolbetween
the two mice in this study had very differentresultsbased
ongender Thissuggestshatcarefulconsideratiorof gender
differencess necessaryhendealingwith interactionsac-

compaping cooperatie usesof computers.Furtherstudies
are being performedto determinehow concurrentinterac-

tions with multiple mice affect children’s performanceand

attitudes.

Thesestudiesare part of a large-scaleprojecton Electronic
Gamedor Educationin MathandSciencg E-GEMS),acol-

laborative effort amongscientists,mathematicianseduca-
tors, professionaklectronicgameand educationakoftware
developersclassroonteacher@andchildren. The goalof E-

GEMS is to increasethe proportionof childrenwho enjoy

learning, masteringand using math and scienceconcepts.
Electronicgamesn this context includebothvideoandcom-

puter games. E-GEMS s fundedby the Natural Sciences
and EngineeringCouncilof CanadaElectronicArts, Apple

Canadathe Provinceof British ColumbiaandUBC.
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