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ABSTRACT

Socialrelationshipsareafundamentalaspectofhumanexistence.Unsurprisingly,policymakersare
incessantlydevisingstrategiesthataccentuatethebenefitsofsocialrelationshipsanddiminishtherisks
ofsocialisolation.Thenaturalmanifestationofplayer-to-playerinteractioninavideogamecontext
posesauniqueopportunitytostudytheeffectsofco-playingonsocialrelationshipformation.However,
most studies recruited players with existing relationships (e.g., family and friendship), utilized
randomcommercialvideogames,orexperimentedinanonlineenvironment.Theseresearchgaps
warrantfurtherinvestigationontheutilityofvideogamesforpromotingsocialrelationshipsamong
unacquaintedplayerswhileinthesamephysicalspace.Thus,thisstudypresentsthedevelopment
andevaluationofacouchcooperativevideogamegroundedonsequentialteam-buildingmechanics.
Thefindingsofthisstudyofferempiricalevidencethatwouldhavesignificantpracticalimplications
foranyorganizationseekingtoincreaseteamworkandcooperationamongitsmembers.

KeywoRdS
Cooperative Game, Multiplayer Game, Social Relationship, Teamwork, Video Game

1. INTRodUCTIoN

TheWHOQOLinstrumentdevelopedbytheWorldHealthOrganization(1997)positionssocial
relationshipsasafundamentalconstructformeasuringhowindividualsperceivetheirquality
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oflife.Broadlydefinedastheconnectionsbetweenpeople(e.g.,familymembersandfriends)
whohavemeaningfulinteractions,socialrelationshipsareassociatedwithself-esteem(Harris
&Orth,2019),lifesatisfaction(Amatietal.,2018),qualityoflife(Dattaetal.,2015),and
humanandsocietaldevelopment(Psaltisetal.,2015).Socialepidemiologyresearchhasalso
contributedsufficientevidenceontheprotectiveeffectsofsocialrelationshipsonhealthand
longevity(e.g.,Holt-Lunstad,2018;Umberson&Montez,2010).Accordingly,theinadequacy
of socialnetwork ties (e.g., via social isolationor loneliness)qualifies as a risk factor for
morbidity and premature mortality. More and better relationships alleviate these adverse
effects through social regulation, companionship, and social support. Thus, policymakers
are continuously formulating strategies that emphasize the benefits of social relationships
andreducetherisksofsocialisolation(Umberson&Montez,2010).Whiletherehavebeen
proposedinterventions(e.g.,positivepsychologyactivities;O’Connelletal.,2016),thereis
stillanecessitytoexploreothermechanisms(e.g.,technology-based)tohavebetteralternatives
(Holt-Lunstad,2018).

In a video game context, social relationships are a potential outcome (Domahidi et al.,
2014;Grove,2014).Thereisanaturalmanifestationofplayer-to-playerinteractionbecausethe
gameenvironmentservesasaplatformforself-expressionandcommunityengagement(Cole&
Griffiths,2007;Jansz&Martens,2005).Inaddition,thegameplaythatfuelsthisin-gamesocial
interactionisobservableasasocialactivity(e.g.,psychophysiologicalgameresearch;Kivikangas
et al., 2011).Because sharedenjoymentplaysa significant role inbuildingandmaintaining
relationships,the‘fun’factorofvideogamescanstimulatefeelingsofsocialintegrationwith
others (Kaye & Bryce, 2012). These attributes unlock an opportunity to capitalize on video
gamesasatoolforpromotingsocialrelationships.However,moststudiesrecruitedplayerswith
existingrelationships,suchasfamily(Chaietal.,2011)andfriendship(Verheijenetal.,2019).
Theexistenceofthesepriorconnectionscouldhavedictatedtheoutcomesbecauseofdistinct
social gaming patterns when gamers play with friends, family, or strangers (Eklund, 2015).
Meanwhile,previousstudies thatrecruitedstrangersmainlyemployedonlinevideogamesin
exploringrelationshipformations.AccordingtoGioiaetal.(2022),sociallyanxiousindividuals
perceive the virtual worlds of online gaming as safer social environments than face-to-face
interactions.Thisdistinctioncouldhavemoderatedthedesignatedobligationofvideogames
to establish social ties among players. Finally, prior works that utilized random commercial
videogamescouldhavereportedinaccuratefindingsbecauseofuncontrolledgamedesign(e.g.,
cooperative vs. competitive) and purpose (e.g., relaxation vs. socialization). Verheijen et al.
(2019)assertedthatplayers’behaviorduringgamingisdependentonwhetherthevideogame
isplayedcooperativelyorcompetitively.

Theforegoingresearchgapswarrantfurtherinvestigationontheutilityofvideogamesfor
promotingsocialrelationshipsamongunacquaintedplayerswhileinthesamephysicalspace(offline
videogames).Thus,theaimofthisstudywasbipartite.First,acooperativevideogamecalled
“Quick Fix”wasdevelopedbyexplicitlyincorporatinggamemechanicsthatemploysequential
team-building tasks to encourage teamwork. Instead of capitalizing on competition between
groupsofplayersaswhatcooperativegametheorydictates,thestudyprioritizestheimportanceof
cooperationbetweenteammates.Then,aone-grouppretest-posttestdesignwasusedtoevaluatethe
impactofcooperativevideogamingonsocialrelationships.Consequently,thisstudycontributes
tothebodyofknowledgebyproviding(1)relevantacademicworkforgamecompaniesthatintend
todevelopcooperativevideogamesand(2)empiricalresearchfindingsforpolicymakerswhoplan
toemployvideogamesasatoolforpromotingsocialrelationships.Evidencesupportingthese
contributionswouldhavesignificantpracticalimplicationsforanyorganizationseekingtoincrease
teamworkandcooperationamongitsmembers,whichcouldbetranslatabletomorepositiveand
productiveoutcomes.
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2. ReLATed LITeRATURe ANd GAMeS

2.1 Video Game Research
Much of the early video game research has focused on the emergence of gaming as a form of
hedonistic entertainment. The characterization of video games as a perfunctory diversion filled
withmonstersandmythscontrivedaprematureconclusionabouthowtheycanelicitthefeelingof
enjoymentbutnotmeaningfulness.Inentertainmentresearch,ameaningfulexperienceistriggeredby
fulfillingeudaimonicneeds(e.g.,contemplationofhumanlife’spoignanciesandexistentialquestions
surroundingmortalityissues),evenifattheexpenseofthehedonicpleasure(Oliver&Raney,2011).
Thestereotypicalviewofvideogamesasasolitaryhobby likewise tipped thescales in favorof
hedonicgratifications.Conversely,Rogersetal.(2017)conductedacomparativeanalysisonvideo
gameexperienceanddebunkedthepresuppositiononhowplayersconsumegamingcontent.Rather
thanpurelyenjoyable,playingvideogamescanalsopromptmeaningfulexperiences.Thiseudaimonic
gratification infers immersion in fantasyworldsandcomplexnarratives, thereby interconnecting
players and their respective in-game characters. The analysis also highlights the fulfillment of
relatednessneedsasparamountinfacilitatingameaningfulgameexperience,reflectingtheimportance
ofsocialbondsingaming.Mostnotably,thefindingsexhibiteddeepinteractionswithotherplayers
(i.e.,socialexperiences)asameaningfulgamecondition.Thisverysamefabricwovenonthesocial
natureofmodernvideogamesilluminatesthefurtheranceofhedonicandeudaimonicgratifications.

Thepreliminaryresearchagendaalsoencompassedthepotentialnegativeconsequencesofvideo
games,suchastherelationshipbetweenviolentvideogamesandhumanaggression(Prescottetal.,
2018)andpathologicalgamingprevalence(Fergusonetal.,2011),tonameafew.Astheindustry
evolves,thetransformationalimpactofvideogameshasopenednewresearchavenuestowardstheir
positiveandpracticalapplications.Beyondthecorepurposeofentertainment,differentsectorshave

Figure 1. Official Video Game Poster of Quick Fix
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beenrepurposingvideogamesasanagentofchangeinapluralisticsociety.Forinstance,Luluquisin
etal.(2021)developedathird-personactionrole-playinggameembeddingrelatablestorylineand
symbolismasinstrumentstopromotesocialissueawareness.Thegameobjectivesrevolvedaround
capturingabeast,whichisonlypossiblebydissectingitsoriginstoriesandunderstandinghowit
connectstoaparticularsocietalissue(e.g.,thebeaststraydogandpoverty).Asimilarvideogameis
Trash Attack(Fernandoetal.,2019),whoseprimarygoalistoraiseenvironmentalawarenessandfoster
wastesegregationbehavior.Thegameplayfeaturesspecial-coloredguns(greengunforbiodegradable,
yellowfornon-biodegradable,andblueforrecyclable),andplayersmustselectandusetheright
weaponinshootingvariouswastes.Bothvideogamesattesttotheresultantmetamorphosisofthe
industry,wherebothhedonicandeudaimonicexperiencesareembeddedwithinthegamemechanics.

2.2. Cooperative Video Games
Overthelasthalf-century,videogameshaveevolvedfromcontrollinganarmedstarshiponablack
andwhitescreentoroaminganopenworldwithotheronlineplayers.Whatwasoncestereotypically
identifiedasasoloandsociallyisolatingactivitynowfacilitatessocialinteractionsbetweenplayers.
Cooperativevideogames,thelikesofLeft 4 DeadandCall of Duty,havebeenapopulargenre
inthevideogamemarket.Itisamultiplayermodewhereplayersworktogetherasteammatesto
achieveacommonobjective.Theiracclaimedrecognitioncanbepartiallyattributedtothefavorable
responseofplayerstowardscommunalexperiencessharedinthesamephysicalspace(Bateman
&Boon,2005).The literaturealsoemphasizes thatco-playingvideogames improveprosocial
behaviorsignificantly(Dolgovetal.,2014;Velezetal.,2012),makingthistypeofvideogame
moreappealingtomany.Inaddition,itdecreasesaggressivecognitions(Schmierbach,2010)and
angryfeelings(Eastin,2007)andincreasesthefeelingsoftrust(Velezetal.,2014)andpositive
attitude(Stiff&Bowen,2016)towardsavideogamepartner.Theseeffectsonplayers’behaviors
areoftenilluminatedthroughthetheoryofBounded Generalized Reciprocity(Yamagishietal.,
1999),whichassertsthatplayersunderthesameteamareexpectedtoreciprocatepositivebehaviors
morethanout-groupmembers.

Findingabalancebetweenentertainmentandcooperativeelements isanenigmafor this
videogamegenre.However,itisparamounttoalignenjoymentandpleasurewithpurposeand
meaningtoaccentuatethesocialaspectsofplay.Thedevelopmentofseriousgamesunderscores
comparableincongruitywherecontentsintendedforlearningoverlaythehedonicsatisfaction
from gameplay (Harteveld et al., 2007). Following this game philosophy, a question arises:
how can cooperation be superimposed on players while still making the experience fun and
meaningful?Astheliteratureonbalancingcooperativeandentertainingelementsisstillscarce,the
balancebetweenlearningandfuninseriousgamescanbeanalternativeguideline.Forinstance,
Christopheretal.(2014)implementedseveralstrategiestoblendeducationandentertainment,
including narrative-learning synthesis, supplemental feedback, and player guidance. By
interlacingeducationalcontentandgamenarrative,playersaremoreimmersedinincorporeal
facetsofgameplay.Garcia(2020)implementedasimilarstrategyinavisualnovelgamewhere
arelatablestorylinewooedpreschoolersinadditiontotheactualgameplay.Thisstrategyisalso
anopportunitytoshowcasetheinterplayofplayingcontext,narrative,andmechanics.Onthe
otherhand,supplementingplayers’actionswithfeedbackcanbeamechanismtofosterextrinsic
motivation.Oneexampleisrewardingplayerswithspendablepointsasanincentiveforevery
accomplishment(e.g.,levelcompletion).Byallowingtheseincentivestoinfluencetheflowand
mechanics,playersaremoreproactivein theirgameexperience.Lastly, teachingplayersand
guiding themtonavigate thegameworldhighlights thenecessity forscaffolding rather than
providingallinformationatonce.Thisstrategyisanalogoustotheconceptsofgamedifficulty
andlevelprogression,whereasplayershaveawigglingroomtodecipherruleswithinthegame
world.Nevertheless,futureresearchisstillwarrantedonhowtoweavetogethertheelementsof
entertainmentandcooperationinavideogame.
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2.3. Game design Patterns
Researchershavebeenactivelyexploringvariousgamedesignpatternsforcooperativevideogames
(Beznosyketal.,2012;El-Nasretal.,2010;Emmerich&Masuch,2017).Althoughlikewiseapplicable
inothergenres,someimpactfulcooperativegamedesignpatternsaresynergies between abilities,
shared goals,andcomplementarity.Thefirstpatternisoftenengravedwithinthegamemechanicsto
ensureplayersperceivetheirteammatesasinstrumentaltoefficientteamperformance.Forinstance,
theBattle RoyalemodeofCall of Duty: Mobileoffersvariousclassesthataffordplayersspecial
abilities,fromsummoningamedicalstationtohealtheentireteam(i.e.,Medic)tolaunchingacluster
airstrikeinadesignatedareatodevastateotherteams(i.e.,Spotter).Thesecondpatterninsinuatesthat
playershaveasingle,non-exclusivegoalthatmustbeaccomplishedasagroup.Matchingobjectives
allowsplayerstoviewthesuccessofateambasedonthecapabilityofeachmembertoaccomplish
goals.ThisruleisnoticeableintheWorld of Warcraft,whereplayersshouldkillenemiesthatare
mucheasiertoachievetogether.Thelastpatternlivesontheinterdependenceofplayers.Forinstance,
twodifferentgamecharactersforthesamerolemayhavedistinctabilitiesbutarecomplementaryto
oneanother.Tofosterpositiveinterdependence,eachplayermustperceivethatachievingpersonal
success(orfailure)isonlypossiblewhenteammatessucceed(orfail).Thisstrategyisevidentin
team-basedfirst-personshootergameslikeCounter-Strike,whereateamloseswheneverymember
diesorwinswhenallenemiesarekilled.This‘sink or swim together’mindsetisthesamephilosophy
ofacooperativelearningstrategyineducation(Garcia,2021).

Theembedmentofcooperation in thegamemechanicswithoutconspicuousaccentuation is
anothercompulsorypatterntocapture.Theformationofsocialattachmentsneedstohappennaturally
andinvoluntarily,makingitachallengetohidethecoremissionofthevideogame.Unlikeitsonline
counterpart,thegaming communityofcouchcooperativevideogamesiscomposedofplayerspresent
inthephysicalspace.Creatingasenseofbelongingwiththiscommunitydemandsfulfillmentofneeds,
whereaseachmembercontributestotheteam’ssuccess.Theconversionofthisnecessityintotherules
andprocedureswithinavideogamemeansthateveryplayershouldreceiveanequalopportunityto
makeadifference.Thereshouldbeanimpositionofcooperationandcommunication,wheregiving
andtaking(i.e.,taskdelegation)isattheforefrontoflevelprogression.Atthesametime,thereshould
beabalancebetweentheincreasingpressureofgamedifficultyanddynamicgroupperformanceto
guaranteeasafeatmosphereandavoidconflictamongplayers.Thus,thecooperativenatureofthe
videogameshouldelicitfeelingsofsocialbelonging,networking,andinteractionswithotherplayers.

3. MATeRIALS ANd MeTHodS

3.1. Game design
Quick Fixisacouchcooperativevideogamewhoseprimarygoalistofostersocialrelationshipsamong
players.Theentiregameplayfeaturesfiveprimarylevels(Table1),andthegameworldisviewable
inacameraanglesettoabird’seyeviewgivingallplayersthecompletemapperspective.Thegame
mechanicsemulatethemodelofanautorepairsimulator,whereplayersperformrepairsandother
servicesonvehicles.Inlinewiththegoal,thein-gametasks(e.g.,carwash,bodycarpaint,andtire
inflation)imitateasequentialteam-buildingdesign,playablebyaminimumoftwo(usingakeyboard)
andamaximumoffourplayers(usingcontrollers).Ratherthanrestrictingeachgamecharactertoa
specificrole,playershavethefreedomtodistributetaskassignments.Theformulationofteamwork
isdependentonhowplayersintercommunicatewithoneanotherduringgameplay.Thenecessityfor
communicationmeansplayershaveanopportunitytobuildinterpersonalrelationships.Byhidingthe
obligatoryplayer-to-playerinteractionbehindentertaininggameplay,playerscansurmountdifficulties
insocialengagement(e.g.,face-to-facecommunication).Finally,assertiveplayersareboundtodrift
toleadershippositionstoensureorganizationalefficiencyandgameplayperformance.Therefore,
asidefromteamworkbehavior,developingleadershipskillsisagoodcasualtyofthevideogame.
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Inadditiontotheforegoinggamedesignpatterns,Garcia(2020)assertsthatcommercialvideo
gamesareblueprintstoensuretheapplicabilityofrulesanddesigns.Therefore,beforethegame
developmentcommenced,thecharacteristicsofsimilarvideogameswereexplored.First,theCar 
Mechanic Simulator shared the sameauto-repair themeandgameplayconcentratedon repairing
automobiles.Theelaboratenatureofsimulationinthisvideogameservedasabaselineonhowto
breakdownproceduresoffixingvehicles.Ontheotherhand,Overcookedisaprimeexampleof
howavideogameshouldfostercooperationamongstplayers.Thegamedeliverschaosandpressure

Table 1. Game Levels of Quick Fix

Levels (Game Map) Featured Items Game Environment

ANewBeginning(UncleBilly’s
Garage)

TireShelves,Toolbox,Tire
Inflator,Cashier

WasteNotaSweat(SunsetView
Garage)

ItemsfromPreviousLevel,Engine
Oil,AirStation,BodyRepair
Station

TimeisRunningSoSlowly
(UpkeepStation)

ItemsfromPreviousLevelCar
Batteries,BatteryShelves

CatchingupfortheRace(Winter
WindfallCarport)

ItemsfromPreviousLevel,
CarPaintStation,QueueArea,
NewspaperStand

TheFinalScrew(QuickFix
Depot)

ItemsfromPreviousLevel,
CarWashStation,Towels,Car
Shampoo,VacuumCleaners
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whereagroupofplayerspushesthroughtogethertoengageinacooperativeactivity(i.e.,cooking)
toachievevictory.Then,Dinner Dashwasthebasisofstrategyandmanagementfactorswheremore
featuresarepresentedasdifficultyincreases,sodoesthedemandedquotatobesatisfiedbyplayers.
Likemostofthesevideogametitles,Super Mario Odysseycaterstomultiplayerformat,puzzles,
andcasualgamingaspects.However,onecharmofthisvideogamefranchiseabsentinothervideo
gamesisitsmusicalscorethatenrichesplayers’emotions.Finally,Crawlwastheinspirationofthe
gameworld,wheregamecharactersareplacedinasinglepolygonroomthatgivesplayersacomplete
viewofthemap.Relevantandpositivecharacteristicsofthesevideogameswerereplicatedinthe
gamedevelopment.Figure1showstheofficialposterwhileFigure2showsthescreenshotsofthe
finalvideogame.

3.2. Gameplay and Tasks
Following the narrative-learning synthesis design pattern in serious games (Christopher et
al., 2014), each level begins with a backstory tied onto the gameplay. This strategy aims to
establishaconnectionbetweenrealplayersandin-gamecharacters.Eachplayercharacterhasa
correspondingpersonalityandmotivation,andthecharacterdevelopmentisinterconnected.By
buildinginterrelatedplayer-characterrelationships,theinclinationofplayerstowanttosucceed
togetherismorefeasible.Thebackgroundstoriesprecedethecontinuousarrivalofautomobiles
into thegarage–amere transition frombackstory to actualgameplay.Eachautomobilehas
acorresponding task indicator,orwhatkindof repairorservice isneeded,and itsarrival is
dynamicallycontingentonthegameprogression(e.g.,currentlevel,scores,andpoints).This
taskindicatorservesasadecoyforplayerstoplantheirstrategy(e.g.,whodoeswhat)forthe
upcoming automobiles queued outside the garage. In addition to randomizing the services
requiredbyeachcustomer,automobileclassification(e.g.,Coupe,4x4,Sedan,Sportscar,SUV,
andJeepney) likewise influences taskcomplexity (e.g.,oilchangevaries fromonemodel to
another).Themoreplayerspresentinthegarage,themorechallengingthemechanicsare,and
thegreatertherewardisintermsoftimepercentage(SeeTable2).Therefore,therearethree
concurrentgamedifficultyvariables(i.e.,servicetype,vehicleclassification,taskcomplexity)
employedtobalancethegameplay.Shouldthegroupfailtofinishthedemandedservicewithinthe
giventime,thetaskislost;andconsecutivetasklossmeansthecurrentlevelislost.Cooperation
iskeytowinningthegame,andthusplayersneedtocoordinatewithoneanothertoestablisha
teamstrategyanddistributerolespereachservice.

Figure 2. Splash Screen, Character Selection, In-game Screen for Level 1-1, and In-game Screen for Level 2-1
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Eachservicehascorrespondingpuzzle-likecarmaintenancechoresthatentailspecificstep-by-
stepprocedures(Table3).Asingleplayercanperformallservicesdemandedbyacustomer,buta
systematictaskdistributionstrategyguaranteesthecompletionofservicesmoreefficiently(time
constraints)andproductively(quota-basedlevels).Thecollaborativeeffortisalsonecessarybecause
oftheincreasingnumberofcustomers,joborders,featureditems,andcartypesasthegamelevel
progresses.Thistechniqueofgameprogressioninsinuatesthatidealtimecompletionandrequired
quotasper level areharder toaccomplishwithoutproper teamwork.Athigher levels, customers
demandmoreservices(e.g.,changeoil,bodycarpaint,andtireinflationinasinglejoborder)for
oneautomobile,therebyprolongingjobordercompletion.Extrinsicrewardsareavailabletobalance
gamedifficultyandpressureprogressionandencouragecollaborationandparticipation.Forinstance,
morepointsareawardedonearlycompletionofjobordersand,asaresult,morecustomerscanbe
served.Playershaveanopportunitytousethesepointstopurchasemoreefficienttoolsforrepairs
andmaintenance.Forinstance,apoweredscrewdriverperformsfasterininsertingandremoving
screwsthanitsmanualcounterpart.

Table 2. Score Mechanics

Number of Players Time Percentage Money Earned

Two 0%-40% MinimumAmount

41%-70% MinimumtoMaximum

71%-100% MaximumAmount

Three 0%-50% MinimumAmount

51%-80% MinimumtoMaximum

81%-100% MaximumAmount

Four 0%-60% MinimumAmount

61%-90% MinimumtoMaximum

91%-100% MaximumAmount

Table 3. Sample Task Procedure Breakdown (Change Oil)

Tasks Instance Action (Duration) Description

OpenCarHood Instant SinglePressButton(0s) Opensinstantlywhentheassignedbutton
ispressed.

RemoveOldOil Non-Instant HoldButtonandReleaseto
Balance(12s)

Maintainhandlewithinthebar

ChangeOilFilter Instant SinglePressButton(0s) Occursinstantlywhentheassignedbutton
ispressed

AddNewOil Non-Instant HoldButtonandReleaseto
Balance(12s)

Maintainhandlewithinthebar

CloseCarHood Instant SinglePressButton(0s) Closesinstantlywhentheassignedbutton
ispressed

GetPayment Instant SinglePressButton(0s) Getpaymentfromthecustomerandgoto
thecashiertofinish
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3.3. Premise and Characters
Thebasicpremiseissetinamodernerawherepeoplewidelycelebrateautomobileracingasthemost
popularsport.Itfollowsthestoryofaracingteamledbyanon-playablecharacter(NPC)namedRey 
Serz,whoisconsideredthebestracingdriverofalltime.AssigningthemainprotagonistasanNPC
ensuresthateachplayerhasanequalopportunitytoperformanyroleinanystrategythroughoutthe
missions.Thefirstbackstoryfeaturesthelastracingcompetitionandhistragicaccidentthatledto
multipleinjuries,hospitalization,andthedestructionoftheteam’smostvaluableracingcar.Itsprimary
purposeistoevokeemotionamongplayersandestablishsomemodicumofconflictthattheywould
eagerlyresolveafterward.Topropelthestoryforward,anantagonistwillappearinthesubsequent
scenesrevealingthattherehasbeensabotagedtoadvanceotherracecarteams.Byaddingacommon
enemy,thecooperativeeffortofeachplayerbecomesmorecritical,whichalsoleadstoaformationof
acoalition(DeJaegher,2021).Asthestorylineprogresses,theprotagonistwillassemblehisteamof
fourplayablecharactersagainaspreparationfortheirreturntotheirmostbelovedsports.Asameans
ofraisingmoneytobuildanewracecar,theteam(Rose,Joshua,Mae,andSean)willstartanauto
repairshop.Althoughplayerscanchoosefromthesecharacters(SeeFigure2)beforestartingthe
game,theydonothavedistinctabilitiesforreasonsexplainedinthegamedesignsection.Primarily,
theabsenceofspecialabilitiesseekstoimplicitlydesignatethetaskdistributionatthediscretionof
playersandthusencouragein-gamecommunication.

3.4. Game evaluation
Thevideogameevaluationwascarriedoutintwostages:apre-evaluationin2019andanin-depth
evaluationin2020.Dividingtheassessmentintotwophasesallowsforearlygameusabilityto
gaugetheacceptancelevelofplayersbothintermsofdesignandfunctionality.Thefirststage
measuredthetechnical qualitydimensioncomprisedofvideogamedesigncomponents,suchas
gameplay,aesthetics,user interface,andaudio.BorrowingconceptsfromtheGameful Experience 

Figure 3. Game Characters: Rose, Joshua, Mae, and Sean
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Questionnaire(Högbergetal.,2019),theplayer experiencewasaddedtothisdimension.According
tothisquestionnaire,theexperientialcomponentisconsideredprogressivelysignificantforplayers’
overallgameplayexperience.Atotalof54players(32maleand22female)participatedinthis
stage.Thesecondstagemeasuredthesocial relationshipdimensionusingtheEvaluation of Social 
Systems Scale(Aguilar-Raabetal.,2015).Thisinstrumentiscomposedofcohesion,atmosphere,
giving and taking,andcommunicationconstructs.Forthisevaluation,potentialrespondentswere
invitedtoattendtheannualopenhouseeventforgametesting.Atotalof20groupsofplayers
(fivegroupswithtwoplayers,ninegroupswiththreeplayers,andsixgroupswithfourplayers)
playtestedandevaluatedthevideogame.Followingthenatureofthestudy,eachgroupiscomposed
ofunacquaintedplayers.

TheevaluationinstrumentusedforbothstagesislistedinTable4.Beforeplaytestingsessions,
researchers evaluated thequestionnaireusing an expert judgment approach to initially assess its

Table 4. Game Evaluation Instrument

Aspect Factor Sample Items

GameQuality Gameplay Thequotaforeachlevelissetwiththegamedifficultyinmind.

Thegamefeaturesfiniteteam-buildingtasksthatpromoteteamplay.

Therewardsystemisusefultoperformefficientservices.

Aesthetics Thesurroundingobjectsandcharacterscomplementeachother.

Theambientlightingofthescenesoneachlevelissatisfactory.

Thegameelementsarewell-designed.

UserInterface Theuserinterfacematchesthegametheme.

Theuserinterfaceiswell-placedandnotobtrusiveduringgameplay.

Theuserinterfaceconveystheirusebasedontheirdesign.

Audio Soundeffectsreflectrealismtotheactionsperformedin-game.

Theaudioelevatesthevibeandyourmoodwhileplaying.

Thebackgroundmusicforbackstoryscenesischosenproperly.

PlayerExperience Givesmethefeelingthattimepassesquickly.

Makesmyactionsseemtocomeautomatically.

Givesmeasenseofhavingsomeonetosharemyendeavorswith.

SocialRelationship Cohesion Thetasksarebeingcarriedoutasateam.

Thereisahighleveloftrustinthisteam.

Thereissmoothcoordinationbetweenmembersoftheteam.

Givingandtaking Thegroupmembersareclearaboutwhattheymustdo.

Eachmemberhashis/herfunctioninthegame.

Thedistributionoftasksisbalanced.

Communication Knowledgeandinformationaresharedopenlywithintheteam.

Everymemberparticipatesandisheardingroupdiscussions.

Communicationisopenandhonest.

Atmosphere Teammemberswithdifferentideasarevaluedonthisteam.

Effortsofeachmemberarerecognizedandacknowledged.

Eachmemberfeelsliketheyarepartoftheteam.
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format,readability,andcompleteness.Itwasalsopilottestedforreliabilityassessment,andresults
showthateachconstructhasaCronbach’salphavalueof>0.70.Qualitativedatagatheringwas
alsoaccomplishedonbothstagesusingopen-endedquestions,suchas“How would you describe 
your gaming experience?”and“How does playing with others make you feel?”.Datafromthefirst
stagewasanalyzedusingdescriptivestatistics,whileWilcoxonsigned-rankedtestwasutilizedto
determinewhetherthereisasignificantdifferencebeforeandaftergameplayonthesecondstage.
Anon-parametrictestwasemployedbecausethedependentvariableisordinalandnotnormally
distributed.Asupplementalevaluationwasalsoconductedtoassesswhetherthenumberofplayers
inagroupaffectstheresults.

4. ReSULTS ANd dISCUSSIoN

Cooperativevideogamesposepotentialopportunitiesinestablishingsocialtiesamongplayersbecause
of thenaturalmanifestationofplayer-to-player interaction.However,whether thisopportunity is
affordedtostrangersplayinginthesamephysicalspaceisstillunclear.Inresponsetotheresearch
gapspresentedinthisstudy,acouchcooperativevideogamewasdevelopedbyfollowingdesign
patternsthatencouragecooperationratherthancompetition.Aseriesofplaytestingsessionswere
conductedfortheevaluationoftwodimensions:technical qualityandsocial relationships.

4.1. Technical Quality
Inthefirststageofevaluation,playersratedthevideogamewithscoresrangingfrom4.30to4.50
(seeTable5), indicatingthat thetechnicalqualityisprovidedatanacceptablelevel.Intermsof
gameplay, there is a positive acceptance of the applied design patterns that stimulate teamwork
through sequential team-building tasks.This findingaccentuates theapplicabilityofmeaningful
narrativestoblendcooperativeandentertainingelementsinavideogame.Anotherlayersuperimposed
onenjoyablegameplaythathidestheobligatoryteamworkisthevisualaspectofthevideogame
(i.e.,aesthetics).Torepresentthedramaticthemeofsocialrelationshipformationlessseriously,the
characteristictraitofthestylizedgameart(i.e.,cartoonishgraphics)wasappliedtothedesigntheme

Figure 4. Playtesting and Evaluation during an Open House Event



International Journal of Gaming and Computer-Mediated Simulations
Volume 14 • Issue 1

12

ofcharacters,vehicles,andenvironments.Theveryexistenceofthesefunandfriendlyvisualvibes
secretestheprofoundgoalofthevideogameinsuperficialandenjoyablegameplay.Inaddition,the
manifestationofthisartformtotheuser interfacestrengthenstheinseparablequalitiesofaesthetic
beautyandfunctionaldesign.Fromatechnicalstandpoint,avideogameisstillsoftwarethatdemands
atouchpointofplayer-gameinteraction,andanunclutteredinterfacebetweenthetwocansupport
immersionandplayability.Thefinalpieceofthepuzzlewastheaudio,whichstimulatesthefeeling
ofpresencewherethevirtualworldbecomesanewrealityforplayers.Thisrecognitionhighlights
theimportanceofinvigoratingsensorygratificationwhereauditorysoundscapeimmersesplayers
in ameaningfulbutpleasurablegamingexperience.All these technical attributes lead toplayer 
experiencethatistriggeredbyvariousstates(e.g.,satisfaction,motivation,emotion,immersion,and
socialization).Althoughthemultifacetednatureofthisconstructdemandsadeeperinvestigation,the
currentformofthevideogameisadequatetoofferasatisfactorygamingexperience.

Despitethepositivescoresforconstructsinthisdimension,thequalitativefeedbackimpliesthat
thereisstillroomforimprovement.Theseconfoundingresultshighlighttheimportanceofearlygame
usabilitytestsandthebenefitsofmixeddatacollectionmethods.Ingeneral,thequalitativefeedback
submittedbyplayerswereeitherbug-related(e.g.,“slightly fix the placement of another interface”)
ortechnicalaspectsthatcouldenhancethegameplay(e.g.,“tire pump mechanic is easy so just make 
it a little harder to pump a tire”).Althoughmostareminorandunnecessarytoimplement,other
recommendationsposemanyopportunities.Theseincludetheimprovementofcameraanglefora
morevisiblegameworld,properobjectplacementstopreventscreenobstructions,andadditional
objects(e.g.,toolbox,tools,andcars)foramorecomplexandbiggergameworld.Someplayersalso
noted thatanonlinemultiplayerversioncouldelicitmoreenjoyment,although itcontradicts the
ideaofacouchgamewhereplayersplaytogetherphysically.Selectedrecommendedmodifications,
provided relevant tohedonicandeudaimonicexperiences,wereconductedbeforemoving to the
secondevaluation.

Table 5. Technical evaluation

Factors Mean (Verbal 
Interpretation)

Qualitative Feedback

Gameplay 4.34(Acceptable) “It’sgreat!Thegameitselfiseasybutgetting3starsishard”-[P2]
“Thetireairpumpwastooeasy,buttheotheronesareokay”-[P7]
“Playtestingwithmyfriendshipswasfunandit’sagamethatcouldbecasually
pickedupandinstantlystartaplaysessionwithpeers.”-[P31]

Aesthetics 4.50(Highly
Acceptable)

“Visualsarecute,andstylesareconsistent.”[P39]
“Easytounderstand,visuallypleasing”[P18]
“Ilikestylizedgraphicsandthisgamenailedthisart”[P12]

User
Interface

4.37
(Acceptable)

“Levels2to5haveananglethatthemini-gamesarehardtosee.Also,thetire
pumpmechaniciseasysojustmakeitalittlehardertopumpatire.”[P5]
“Greatconcept.Slightlyfixtheplacementofanotherinterface.”[P22]
“Looksprofessional.Although,buttonsandmenuscanstillbeimproved.Isuggest
amorelivelyandeasy-to-understanddesign.”[P42]

Audio 4.30
(Acceptable)

“Theaudioisveryniceandappropriateforthegame.Thegameiswellmade
althoughthetoolboxcanbethrownoutsidetheshop.”[P42]

Player
Experience

4.42
(Acceptable)

“Needinstructionsbeforeplayingthegame”[P1]
“Enjoyablewithfriendsandfamily”[P42]
“It’sanenjoyablegame,justlittlefixforbugs”[P7]
“Overall,thegameisperfectforbuildingsocialrelationships.Thecartoonishand
colorfulthemegreatlyimprovesthegame’sfeel.”[P24]
“Greatgametobeplayedbyagroupoffriends.Ifonlinemultiplayerwillbea
thingthatwouldbeamazing.”[P27]
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4.2. Social Relationships
Inthesecondstageofevaluation,nonparametricdatawerecompared(pretest-posttest)usingWilcoxon
signed-ranktest.Overall,theresults(seeTable6)revealedthatconstructsforthisdimensionhave
significantlyimprovedafterco-playing.Thisfindingisessentialbecausethefacilitationofsocial
interactionhaspositiveeffectsonindividuals’psychologicalandcognitivewell-being(Ackermanet
al.,2010;Kahlbaughetal.,2011).Thefeelingoftogetherness(cohesion,p=0.019)amongplayers
wasstrongerbecauseoftherequisitecollaborativeefforttofinishthelevels.Thisfindingvalidates
theempiricalworkofGajadharetal.(2009)thatshowsthelackofinfluenceoffamiliarityonplayer
involvement,andthatsocialpresencewasexperiencedthemostinaco-locatedco-play.Asplayers
graduallydevelopfamiliaritywiththegamemechanics,theyinteractmoreoften(communication,
p=0.041)withotherplayerstodiscussstrategies.Theprogressionofgamedifficultydispenses
cooperationasanecessarybehavior,makingthesuccessofmissionsheavilydependentoneffective
communicationamongteammembers.Incoordinatingactions,theefficienttaskdelegation(giving 
and taking,p=0.041)isparamountnotonlytofinishthelevelsbutalsotomeetthequotas.The
gamedesignforcesplayerstoallocatesequentialteam-buildingtasksamongtheteammembersto
serveefficientlyandspendlesstimewhileearningmoremoney.Inreturn,thegamingenvironment
became more relaxing and friendlier (atmosphere, p = 0.037). Consistent with existing studies
(Cole&Griffiths,2009;Klimmtetal.,2007),thisshiftcouldbeexplainedbythefeelingsofsocial
belonging,networking,andinteractionswithotherplayers.

Existingpapersabouttheeffectsofco-playinghavemainlyfocusedonfamilybonding(Wang
etal.,2018)andfriendship(Verheijenetal.,2019).Thesefindingscontributetoourunderstanding
ofthepotentialofvideogamestopromotesocialrelationshipsamongunacquaintedplayers.Italso
validatestheapplicabilityofofflinevideogamesandface-to-faceinteractionasasafeenvironmentin
additiontothevirtualworldsofonlinegaming.Ingeneral,thesocialcharacteristicsandtheembedded
mechanicsof thevideogame resulted in the successfulpromotionof social ties amongplayers.
Nevertheless,theextentofthisrelationship,whetherweakorstrongandtemporaryorlong-lasting,
cannotbeidentifiedbythecurrentstudydesign.Itisalsopossiblethatthemerepresenceeffect(i.e.,
increasedpsychologicalarousalinthepresenceofanotherhumanbeing)describedbyZajonc(1980)
inhisdrivetheoryofsocialfacilitationaffectedtheassessmentofplayers.Theseuncertaintieswarrant
a longitudinal investigation toverify the long-termeffectsofplayingacooperativevideogame.
Anotherenthrallingresearchavenuetoexploreisthecomparisonofcooperativeandcompetitive

Table 6. One-group pretest-posttest result

Evaluation Pretest 
(M ± SD)

Posttest 
(M ± SD)

Difference 
(M ± SD)

p-value

EVOS

Cohesion 2.93±0.90 4.58±1.29 1.65±0.95 0.019

Givingandtaking 2.42±1.24 4.82±1.44 2.40±1.19 0.041

Communication 3.68±0.49 4.69±1.36 1.01±1.01 0.041

Atmosphere 2.87±0.95 4.46±1.12 1.59±0.89 0.037

Group Size

Two 3.24±1.43 3.56±1.38 0.32±1.69 0.128NS

Three 3.01±0.52 4.52±1.21 1.51±0.86 0.042

Four 2.92±1.02 4.39±1.22 1.47±0.88 0.012

Notes:M=Mean,SD=StandardDeviation,NS=Notsignificant
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gamemechanicssinceplayers’behaviorduringgamingisdependentonwhetherthevideogameis
playedcooperativelyorcompetitively(Verheijenetal.,2019).

Meanwhile,thenumberofmembersinagroupaffectedhowplayersratedthesocial relationship
dimension of the video game. More specifically, the post-test score of the group with only two
playersdidnotsignificantly improve,unlike thegroupswith threeormoreplayers.Thisfinding
contradictstheconceptofgroupdynamicsstatingthattheintensityofinteractiondecreasesasthe
groupsizebecomesbigger.Onepossibleexplanationisthatplayersaremorelikelytofeelshywhen
interactinginasmallergroup(e.g.,one-on-oneinteraction).Whethertheshynesspresentinthiskind
ofinteractionisalsopertinenttoanonlineenvironmentisforfutureresearchtodetermine.Inaddition,
exploringtheeffectsofgroupsizeisnecessarybecausethestructuralaspectsofsocialrelationships
areacharacteristictiedtoone’shealth.Forinstance,havingmoresocialtiesisassociatedwithlower
risksformortality.Thenecessityofalargernetworksizecirclesbacktoonlinevideogamesbecause
theyareunrestrictedbygeographyorotherphysicallimitations.Thegamedesignandmechanics
employedinthisstudythusserveasabasisforfuturecooperativevideogamesseekingtofacilitate
cooperationandteamwork.Itisalsoanopportunitytoexplorewhethertheevaluationresultofthis
couchcooperativevideogameistranslatableintoonlinegamingcontexts.Finally,theevaluationdid
notaccountfordifferencesinsocialdynamicsbetweenparticipants.Somegroupsplayedwithlimited
interactionandcommunicationthatmayhaveaffectedtheoverallassessment.Futureresearchmay
controlthisvariablebyaccountingfortheextentofinteractionbetweenplayers.

5. CoNCLUSIoN

Socialrelationshipsareafundamentalaspectofhumanexistence.Unsurprisingly,policymakersare
incessantlydevisingstrategiesthataccentuatethebenefitsofsocialrelationshipsanddiminishthe
risksofsocialisolation.Beyondthecorepurposeofentertainment,theevolutionofvideogameshas
openednewresearchavenueswhereplayersarenourishedwithmeaningfulgamingexperiences.This
studyprovedthatacouchcooperativevideogamepromotessocialrelationshipsamongunacquainted
players.Itssuccessisattributedtothealignmentofenjoymentandpleasurewithpurposeandmeaning
toaccentuatethesocialaspectsofplay.Thesuperimpositionofentertaininggameplayandfriendly
visualvibesalsohidestheobligatoryplayer-to-playerinteraction,makingiteasierforplayerstoinitiate
socialbonding.Withempiricalevidenceshowingtheeffectivenessofacooperativevideogamein
fostering social relationships, various sectors can strategize to incorporategaming in cultivating
teamworkandcooperationamongitspeople.Forinstance,theeducationsectorcoulddeployavideo
game to foster camaraderiebetween students.Giving them theability toworkwithoneanother
opensanopportunitytolearnandgrowfromeachother.Ontheotherhand,thebusinesssectorcould
employvideogamesasaninstrumenttoreduceunproductivecompetitionbetweenemployees.Team
cooperationbetweenemployeesmeanslessdesiretocompeteagainsteachotherandinsteadfocus
onworkingtogethertoachieveacommongoal.Inconclusion,videogamescanbeaneffectiveand
engagingwayofconnectingpeoplefromdisparatebackgrounds,cultures,andbeliefs.Becausethey
arealreadypartofourlives,repurposingthemasanagentofchangeinapluralisticsocietyisthe
nextlogicalsteptotake.
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