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ABSTRACT

Theintegrationoflearninggoalswithgamemechanicsinseriousgamesusedinurbanandspatial
planningprocesseshasthepotentialtoenablegamedesignersandplannerstocreategameswith
narrativestightlyalignedtoparticularprocessesandleadtoincreasedlearningoutcomes.Thisstudy
presentstheresultsfromtestingEnergySafari,aseriousgamefortheenergytransitionintheprovince
ofGroningen,andempiricallyassociates specificgamemechanicswith learningevents,derived
fromplayers’reports.Theresearchisbasedontheanalysisofpost-playquestionnaires.Play-testing
EnergySafariillustratesthatdifferentlearningeventscanbetriggeredbythesamegamemechanics,
anobservationwhichcanbeappliedinseriousgamedesigntofacilitateplayerswithdifferentlearning
needsandstyles.Inaddition,playtestingtoevaluate thelearningperformanceofseriousgames
shouldbeintegratedinthegamedesignprocess.However,toachievelastinglearningandactionable
knowledge,seriousgamesshouldbeusedcomplementarilywithothercivicparticipationmethods.
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INTRodUCTIoN

Theapplicationofseriousgamesspansa rangeof topics includinghealthcare,military training,
resourcesmanagement,energyliteracy,riskgovernance,raisingawarenessontheenergytransition
tonameafew.Seriousgamesareincreasinglyusedaseducationalresourceswithinurbanplanning
andpolicymakingtopromotetheunderstandingofcomplexurbanissuesandfacilitatenegotiations
amongstakeholders,ortomotivatecitizenstoparticipate(Devisch,Poplin,&Sofronie,2016;Mayer,
2009;Poplin,2012;Tan,2014;Thiel&Fröhlich,2017).Theirlearningpotentialisconnectedto
games’capacitiestoproduceskill-based,cognitive,andaffectivelearningoutcomes(Kraiger,Ford,
&Salas,1993),andcombinelearningwithentertainment(AbdulJabbar&Felicia,2015;Boyle,
Connolly,Hainey,&Boyle,2012).Co-locatedgamingespeciallyfacilitateslearningbecauseplayers
arephysicallypresentatthesamelocationandinteractwitheachotherwhileplayingeitheranalogue
(i.e.boardgames),digitalorhybridgames(digitalandanaloguemixed).Insuchco-locatedsettings,
gameshavebeenreportedtoimprovetheinterpersonalrelationsamongplayers(Fang,Chen,&Huang,
2016)andcontributetothe‘funaspect’(Gajadhar,deKort,&Ijsselsteijn,2008),whichisconsidered
afundamentalconditionforlearning(AbdulJabbar&Felicia,2015;Dahlgren,2009;Whitton,2011).
Anumberofauthorsdiscussspatialandurbanplanning,andcivicengagementascollectivelearning
processes(e.g.Friedmann,1984;Horelli,2002;Kuhk,Dehaene,&Schreurs,2015)thatareexpected
tofosterproblem-solvingskills,enhancespatialunderstanding,establishstakeholdernetworks,and
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testoutdifficultscenarios(e.g.Crookall,2010;Erhel&Jamet,2013;Gee,2005;Granic,Lobel,&
Engels,2014;Luederitzetal.,2016;Shaffer,Squire,Halverson,&Gee,2005).Overthelastfour
decadesplannershaveexperimentedwithgames, to investigate theirpotential in supportingand
facilitatingsuchlearningprocesses(e.g.Gugerell,Jauschneg,Platzer,&Berger,2017;Medema,
Furber,Adamowski,Zhou,&Mayer,2016;Sakonnakron,Huyakorn,&Rizzi,2014).

Muchexistinggameliteraturediscussesthegaming-learningexperienceasoneentity.Some
authors take a differentiating approach advocating for the importance of a strong integration of
gamemechanicsandexplicitlearninggoalswithinthegamestructure(e.g.Habgood&Ainsworth,
2011;Denham,2016;Malone&Lepper,1987;Dörneretal.,2016).Also,onlyfewempiricalcase
studies(e.g.Habgood&Ainsworth,2011;Denham,2013)demonstratethepracticalintegrationof
learninggoalswithinthegamestructureduringthedesignprocess.Thesestressthattheselection
andbalancingofgamemechanicsisoneofthemostdifficultstepsinthedesignprocessthatrequires
carefulattention.

Thisstudyevaluatesthelearningexperienceoftheplayersoftheseriousgame‘EnergySafari’
andidentifiesassociationsbetweenspecificgamemechanicsandspecificlearningoutcomes.The
researchquestionofthisarticlethusconcernstheimpactofspecificgameelementsonthelearning
experience of the players. We approach this question via the analysis of the game mechanics,
gameplayandreportedtriggeredlearningevents(Leclercq&Poumay,2005)ofEnergySafari.The
seriousboardgameEnergySafari isamulti-player,co-locatedgame,embedded in thenarrative
oftheenergytransitionintheprovinceofGroningen(TheNetherlands).Themappedconnections
betweenspecificgamemechanicsandlearningeventscanbeusedprescriptivelyinfutureresearch
onseriousgamedesign,makingthedesignprocessmoreeffective.Byconnectingaprescriptive
modeloflearningtogamedesign,ourgoalistocontributetothemoresystematicintegrationof
learningmechanicswithinseriousgamedesign,andthusingamesthatdelivertheintendedlearning
outcomes.Theresultsconfirmtheactivatingandlearningpotentialofthegamethatallowsanentry
pointincivic,participatoryprocesses,butalsocallsintoquestionthehighexpectationsongamesto
deliversustainablelearningoutcomesandtriggerbehaviouralchange.

LEARNING IN GAMES

‘Seriousgames’combineeducationalgoalswithentertainment(Abt,1969).Game-basedlearning
isoftendiscussedfromaholisticperspective,wherelearningoutcomesandgameplayareanalysed
together as an integrated whole. However, gameplay is a complex experience conditioned by
differentfactors,likethenatureofthegame,thespecificgamemechanics,orthecontextinwhich
ittakesplace.Hence,thegamestructure,thegameplayandthepositioningofthegamewithina
broaderlearningprocesscanbecarriersofaplayer’slearningexperience(Clark,Tanner-Smith,&
Killingsworth,2014;Hays,2005;Vogel,etal.,2006).Previousresearchexaminesthepotentialof
gamesforlearning,coveringthespectrumfromdirectinformationtransfertoopen-endedlearning
(Harteveld & Bekebrede, 2011), the development of particular skills such as problem solving,
visualthinking,spatialskills,persistence,reflectingoncomplexissues,medialiteracyandnetwork-
buildingskills(Cooper,2014;Crookall,2010;Gee,2005;Granic,Lobel,&Engels,2014;Hamari
etal.,2016;Erhel&Jamet,2013;Shaffer,Squire,Halverson,&Gee,2005;Shute,Ventura,&Kim,
2013).However,theacademicdebateremainscontroversial:someresearchersemphasizethevalue
ofgamesforcognitiveandsociallearning(e.g.Erhel&Jamet,2013;Gee,2005;Granic,Lobel,&
Engels,2014;Hamarietal.,2016;Prensky,2006;Shaffer,Squire,Halverson,&Gee,2005),while
otherssuchasJuul (2011) illustrate theconceptualcapacityofgames to transferknowledgeand
skillsbetweengameandrealworld.However,rigorousempiricalevidencethatprovesthiscapacity
ofgamesisstilllacking(Buckingham&Sefton-Green,2003;Egenfeldt-Nielsen,HeideSmith,&
PajaresTosca,2008),whichmightresultinageneraloverassessmentandoverlypositivebiastowards
games’actuallearningeffects(Raphaeletal.,2010).Also,itremainsstillunclearhowandwhen
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