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ABSTRACT

Digitalgamesarecurrentlyviewed,bymanywithinthefieldofeducation,asawaytoengageand
motivatestudents,andtoassisttheminacquiringcontentknowledgeandskills.Despitethegrowing
interestinusingdigitalgames,includingseriousgames,thisisthefirstcriticalreviewoftheliterature
ontheeffectivenessofdigitalnarrative-driveneducationalgames.Of2550articlesinitiallyscreened,
130weresynthesisedinthefinalreview.Theresultssuggestthatsuchgamescanbemoremuch
moreeffectivethantraditionalinstructionforpromotingattitudechange,engagement,motivation,
andskillacquisition;slightlymoreeffectiveinpromotingenjoymentandknowledgeacquisition;and
equalinfosteringbehaviourchange.Assuch,theymaybeviewedaseffectiveandversatiletoolsfor
teachingandlearning.
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INTRoDUCTIoN

Attheturnofthe20thCentury,SigmundFreud(1908)notedthat“Thechild’sbest-lovedandmost
intenseoccupationiswithhisplayorgames”(p.421).ForBettelheim(1987),playpermittedthechild
“…toresolveinsymbolicformunsolvedproblemsofthepastandtocopedirectlyorsymbolically
withpresentconcerns.Itisalsohismostsignificanttoolforpreparinghimselfforthefutureandits
tasks”(p.170).Humanbeingsplayinstructuredandunstructuredways.Ourearliestplayisoften
unstructured,withitemsfoundathand,withrulesimprovisedtopromotefunandsocialcohesion.
In thisway,we learnhow theworldworks, andbetterunderstandour role in it (Brown,2009).
Structuredgameshaveexistedformillennia,duringwhichtimetheyhavetakenonmanyguises,from
theathleticgamesoftheAncientGreekstoboardgames,cardgames,children’sgames,and–most
recently–digitalgames.

Suchgames,oncemalignedwithinclassroomsfortheirperceivedpotentialtoencourageviolent
behaviour (Anderson, 2004; Anderson & Bushman, 2002) and addiction (Griffiths, Davies, &
Chappell,2004),arenowviewedbymanyinamorefavourablelight.JamesPaulGee,oneofthe
bestknownandmostwidelycitedproponentsdigitaleducationalgameresearch,suggeststhatdigital
games,whenwell-constructed,offer theplayer/learner informationondemand, just in time,and
withinacontextthattheycareabout(2003).Goodgames,hesuggests,presentproblemsinalogical
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order,andallowtheplayertodevelopincreasinglycomplexskillsthroughanascendingprocessof
challengeandmastery,aprocessthathelikenstothedevelopmentofexpertiseinanydomain.Gee
(2011)haswritten,also,abouttheroleofnarrativeincommercialandeducationalgames.Heargues
thatitisbywalkingintheshoesofthestory’scentralcharacterthattheplayercandevelopempathy
aswellastheabilitytocriticallyreflectupontheirownbehaviourinreallife.Inthisprocess,such
gameshavethepotentialtoencouragetheplayertoexplore,engageinpersonalmeaning-makingand
playwithsocialboundaries(Shaffer,Squire,Halverson,&Gee,2005).

Despite the risingnumberof studies thathavesought toexplore theeffectivenessofdigital
educationalgames,alarge-scalereviewhasnotyetbeenundertakentosynthesisewhatisknown
abouttheeffectivenessofoneofthesegames’mostpotentiallypowerfulfacets:narrative.Thisreview
seekstoaddressthisgapintheliterature.

Key Definitions
Forthepurposesofthisreview,a‘game’isdefinedas“…asysteminwhichplayersengageinan
artificialconflict,definedbyrules,thatresultsinaquantifiableoutcome”(Salen&Zimmerman,
2004,p.83).A‘digitaleducationalgame’referstoagameproducedfordisseminationviaadigital
deviceforthepurposeofeducatingtheplayer.Foragametobeconsiderednarrative-driven,itmust
contain all six aspects of narrative as defined by Chatman (1980): events, character/s, setting/s,
structure,pointofview,andtime.‘Effectiveness’,withinthiscriticalreview,referstothevarious
educationalmeasuresusedbyresearchersastheyattempttodiscoverwhetheragamehasachieved
itsdesirededucationaloutcome,bethattheacquisitionofknowledgeand/orskills,and/orattitude
orbehaviourchange.

REVIEw oF LITERATURE

Manyresearchersandauthorsstronglybelieveinthepotentialofdigitaleducationalgamestofoster
knowledge transfer,skillacquisition,andattitudeorbehaviourchange,whileothershaveargued
fortheireffectivenessintermofengagement,motivation,andenjoymentovertraditionalcurricula.
However,gainingaconsensusontheireffectivenessisdifficult.Examiningmeta-analyses,systematic
andcriticalreviewsofthescientificliteraturerevealsafieldinflux:publicationsareproliferating
quickly (Boyleetal.,2016),yet therearesuggestionsofpublicationbias (Sitzmann,2011).The
applicationofdifferentstandardsforstudydesignandmeasurementcontinuetopresentproblems
forthosewhowishtocomparecases(All,Castellar,&VanLooy,2013;Ke,2009;Tobias,Fletcher,
Dai,&Wind,2011;Youngetal.,2012;Young,Slota,&Lai,2012).ThesefindingspromptedAll,
Castellar,andVanLooytodesignasetofguidelineswhich,theyhope,willbeusedtostandardise
researchontheeffectivenessofdigitalgamesinfuture(All,Castellar,&VanLooy,2016).Similarly,
Clark,Tanner-Smith,&Killingsworth(2016)havecalledforgameresearcherstoprovide“thicker
descriptions”ofgame-basedinterventions,toallowformoreinformedassessmentstobemadeof
theeffectofvariousgameelements.

Games and Narrative
AbdulJabbar&Felicia(2015)investigatedthelinkbetweenengagementandtwoseparatevariables:
role-playandnarrative.Anumberofstudieswithin their reviewsuggested thatrole-playwasan
effectivewayofachievingimmersioninthegame,andthatbyplayingtheroleofanotherperson
withinthegamestudentswerebetterabletodevelopasenseofresponsibility.Oftheninestudies
whichaddressedtheuseofnarrative,themajorityfoundthatnarrativeshelpedstudentstorelateto
thesituationsandcharactersdepictedinthegame,whichledtohigherlevelsofunderstandingandthe
motivationtocompleteagreaternumberofmissions.Theyalsoreferredtothepotentialforrnarrative
tograbandholdtheplayer’sattention,increasingtheirengagementwiththelearningmaterialsand
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makingtasksseemlessboring.Twostudieswithintheirreviewrancountertothesefindings,by
suggestingthatnarrativedidnotcontributethestudents’learning,ortotheirenjoymentofthegames.

Clark, Tanner-Smith, & Killingsworth (2016) conducted a meta-analysis to investigate the
effectivenessofdigitalgamesonlearningoutcomesingameversusnon-gameconditionsandusing
augmentedversus standardgamedesigns.While theyconcluded thatdigitalgames significantly
enhancedlearningwithinbothcomparisongroups,theirassessmentofthevalueofnarrativewithin
gameswaslesspositive.Theirfindingsindicatedthatgameswithnostoryorthinstorydepth(only
setting,scenery,orcontext)hadsignificantlylargereffectsrelativetothosewithmediumstorydepth
(involvingsomeevolvingstoryoverthecourseofthegame).However,theyacknowledgedthatthe
lackofgameswiththickstorydepthintheirstudy(n=5)madeitdifficulttoreliablyjudgesuch
games’effectiveness.Perhapssurprisingly,theresearchersalsodiscoveredthattherewasasignificant
negativerelationshipbetweencontextualisation(theuseofimmersivevisualandnarrativetechniques)
andlearningoutcomes.Whiletheseresultsmayatfirstseemdiscouragingforthosewhowishto
createmoreimmersivegamesforlearning, theresearcherspointedoutthatnometa-analysiscan
accountforallpossibledesignapproachesorqualitiesofimplementation,andsuggestedthatfuture
researchshouldnotbelimitedtothehighest-performinggamecharacteristicsidentifiedwithinthis
study.Theysingledoutvisualandnarrativecontextualisationinthisregard,butreiteratedthattheir
meta-analysishadidentifiedsomeofthepotentialchallengesforgamedesigners.

To date, only one systematic review has been undertaken specifically investigating the
effectivenessofusingstorylineswithindigitallearningmaterials.ElenaNovak(2015)locatedmore
than70articles,reports,dissertations,books,andconferencepresentationsrelatingto theuseof
storylines,narrative,fantasy,orstorystructureinsuchmaterials,anddeemed11tobesuitablefor
synthesis.Thestudiesincludedinthereviewwererestrictedtothosecontainingbothcontroland
experimentalgroups,andwereselectedfromaperiodofapproximately35years,withfourofthe
resourcesprofiledbeingpublishedbetweentheearly1980sandthelate1990s.Withinthisrelatively
small sample,Novak foundmixed results for storyline-related instructional effectiveness,witha
numberofstudiessuggestingthatincludingastorylineeitherdecreasedorhadnoeffectonlearning,
whileoneexperimentalstudywithelementarystudentsshowedpositivelearningoutcomes.

METHoD

Thiscriticalreviewisdifferentfromthesystematicandcriticalreviewsaforementionedbecauseit
focusesentirelyuponnarrative-drivendigitalgames,includingprimarilyeducationalgames,Serious
Games,COTSgamesandSimulationsusedforeducationalpurposes.Thesegamescanbeaimedat
anyage,availableviaanydeliverymode,inanygenre,andwhicharedesignedtobeplayedinany
context.However,thisreviewdiffersfromitspredecessorsintwootherdistinctways.

Firstly,whiletheresearchersacknowledgethevalueoffuturestudiesadoptingthesortofrigorous,
scientificapproachsuggestedbyAll,NuñezCastellarandVanLooy(2016),thiscriticalreviewhas
beendesignedtoincludequantitative,qualitativeandmixedmethodstudiessolongastheyhave
beenpeer-reviewedandreport their findingsclearly.Thedecision toadopt thisapproachwas in
directresponsetothesearchstrategyadoptedbysomepreviousresearchers,whohavebeenhighly
restrictiveinthearticlestheywouldacceptforinclusion.Becauseofthis,theyhavebeenunableto
consideranumberofstudieswherethefindings–eveniflessscientificallyrigorousintheirdesign
ormeasurements–maynonethelessbeofvalueforunderstandingwhynarrative-driveneducational
gameshave,orhavenot,achievedtheireducationalaims.

Secondly, the decision has been made in the present review not to impose a definition of
‘effectiveness’uponthestudies,buttoallowthetermtobedefinedbytheoriginaldesignersofeach
study,inordertoincreasethesensitivityofthesearchforliterature.Inpracticalterms,thismeans
thatastudyisdeemed‘effective’ifithasachievedallofitseducationalaims,whatevertheymay
be.Itisdeemedtobe‘negative’ifnoneoftheseaimswereachieved,orif–inthecaseofastudy
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usingacontrolcondition–thegameconditionactuallylearnedlessthanthecontrol.Itisconsidered
‘mixed’ifsomebutnotalloftheeducationalaimswereachieved.

Whilemanylarge-scalereviewshaveconsideredstudieswhichaimtoachieveoneeducational
outcome through the use of digital educational games (referred to, typically, as ‘knowledge
acquisition’),thisreviewtakesinstudiesthatmeasureattitudechange,behaviourchange,engagement,
enjoyment,knowledgeacquisition,motivation,skillacquisition,or‘other’(whichusuallyrefersto
affectivestatessuchasfloworcuriosity,aswellastraitssuchasidentityformation).Theimportance
ofthisapproachliesinthenotionthatreviewswhichconsideronlyoneofthesedimensionsarenot
onlygoingtofindfewerstudiestosynthesise,butarelikelytobrandastudyasineffectiveinachieving
itseducationalaimswheninfactitwaspartiallyeffective.Itisonlybyinterrogatingthedatainthis
granularfashionthatonecanbegintoappreciatewhichaspectsofeducationgamesaremostreadily
abletoaddress,andwhichmightremainachallenge.

Acriticalreviewmethodologywasselectedtolocateandanalysethesestudiesbecauseitisboth
flexibleandrigorous,whileallowingforcriticaljudgmenttobeexercisedbytheauthor.AsGrant
andBooth(2009)explain:

Acriticalreviewprovidesanopportunityto‘takestock’andevaluatewhatisofvaluefromthe
previousbodyofwork.Itmayalsoattempttoresolvecompetingschoolsofthought.Assuch,itmay
providea‘launchpad’foranewphaseofconceptualdevelopmentandsubsequent‘testing’.(p.3)

Inordertostrengthenthefindings,andallowforotherstudiestobereviewedovertime,primary
sourceswerelocatedandsynthesisedbasedupontheprinciplesofthePreferredReportingItemsfor
CriticalReviewsandMeta-Analyses(PRISMA)Statement(Moheretal.,2009).ThisStatementaims
tostandardiseandencouragebest-practiceinsystematicandmeta-reviewsbyprovidingreviewerswith
aclearandprecisemethodologyforconductingreviews,includingachecklist(Moheretal.,2009,
pp.876-877).Theprinciplesofthisprocedurewereadheredtowhenliteraturewascollectedand
reportedon,withdetaileddescriptionsprovidedonthesearchstrategyused;inclusionandexclusion
criteria;anddataextractionmethods,allofwhichareillustratedbyaPrismaFlowDiagram(Moheret
al.,2009,p.877).Thediscussionispredominantlynarrativeinstructuretoallowfortheexplication
andcomparisonofresults.

Search Strategy
Fortheinitialscreeningprocess,inclusioncriteriaincludedquantitative,qualitative,ormixed-method
research;studiesconductedinthedevelopedworldinanyeducationalsetting;andstudiesreporting
theuseofnarrative-drivendigitalgamesforthepurposeofeducation.Baseduponthesecriteria,six
educationandtechnology-relateddatabasesweresearched,usingthesearchterms((narrat*ORstor*
ORfantasy)AND(digitalORcomputerORvideoORinternetORmobileORapp)AND(educat*
ORseriousORapplied)ANDgameANDeffect*NOTtoyNOT“digitalstorytelling”).Limiters
includedstudiespublishedintheEnglishlanguage,inscholarly(peer-reviewed)journals,from2000-
2016.Ultimately,thisprocesselicitedatotalof2,502articles.Othersourcesofpotentiallyrelevant
studieswerereviewedforinclusion,includingfiveofthetop25highest-impactEducation,Social
Science,ComputerScience,andComputer-humanInteraction-relatedjournalsfor2014,asdefined
bySCImago Journal&CountryRank, aportal that includes the journals andcountry scientific
indicatorsdevelopedfromtheinformationcontainedintheScopus®database(ElsevierB.V.).These
publications,whichhadanh-indexofbetween35and93,werehand-searched.Thecombinedtotalof
articleslocatedbythisprocesswas2694.Afterthisinitialsearchphasewascomplete,allreferences
wereexportedintoanEndNotelibrary,where144duplicateswereeliminated.Thisyielded2550
articlestoberetainedforscreeningusingCovidence,aweb-basedsoftwareplatformdesignedto
streamlinetheproductionofsystematicreviews.
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Inclusion and Exclusion Criteria
ThetitleandabstractofeacharticleuploadedtoCovidencewasreadtoassesswhetheritmetthecriteria
forinclusion.Apaperwasexcludedifitreportedoneducationalgamesthatwerenotdigital,such
paper-basedorboardgames,orongame-likeexperiencesthatwerenotgames,includingsimulations
ortransmediacampaignsthatdidnotincorporateagame.Similarly,astudywasexcludedifitsought
tomeasuretheeffectivenessofgamesinwhichonlylimitedaspectsofnarrativewerepresent,such
ascharacterand/orsetting.Astudywasexcludedifitattemptedtomeasuretheeffectivenessnot
ofthegameaswholebutofaparticularmechanic(suchastheuseof‘narrativeagents’)orsocial
dynamic(single-playerversusmultiplayer)onaparticulargame.Insuchstudies,‘effectiveness’is
oftenmeasurednotagainstacontrolgroupwhohasnotplayedthegame,butagainstotherplayers
playingthesamegameunderdifferentconditions,meaningthatthelabelof‘effective’isrelative,
andthereforerelevant,onlytothatstudy.

Afterthetitlesandabstractsof2550referenceswerescreened,2282weredeemedirrelevant,while
268weredeemedsuitableforfurtherexamination.Afterexaminingthefulltextofthesereferences,
130werefoundtomeettheinclusioncriteria,while138wereexcludedwithreasonsrecorded.

Data Extraction
Theresultingdataweregroupedintoasingletable(canbefoundatthefollowingwebpage:http://
www.lukecjackson.com/s/Review-of-Effectiveness_Appendix.docx), that was designed to outline
theprocessbywhichagame’seffectivenesswastested.Thistablecontainsthefollowingcategories:
Authors;CountryofOrigin;GamePurpose;Modeofdelivery;ContextforPlay;PlayersperGame;
GameGenre;SubjectArea/s;andOverallOutcome.ItalsocontainsEducationalOutcomes,including
AttitudeChange,BehaviourChange,Engagement,Enjoyment,KnowledgeAcquisition,Motivation,
Skill Acquisition, and Other; Participant age; Number of participants; Duration of Intervention;
Method;andResults.

Data Analysis
Thiscriticalreviewwasdesignedtoanswerthequestion,“Howeffectivearenarrative-driven,digital
educationalgamesinachievingtheireducationalaims?”Inordertofullyaddressthiscentralquestion,
ithasbeennecessarytoinvestigateanumberofsub-questions,whichformthebasisoftheResults
andDiscussionsection.

RESULTS AND DISCUSSIoN

Understanding the Effectiveness of Game Play Elements
Inordertoappreciatetherelativeeffectivenessofthevariouselementsthatmayinfluencegameplay
and/orlearning,the130studiesincludedinthiscriticalreviewhavebeencategorisedbyarangeof
featuresthatapplytoallgames,andeachofthesehasbeenconsideredindividually.Wherepossible,
briefdescriptionsofspecificgamestudieswhichdescribetheuseofsuchgameshavebeenincluded
forillustrativepurposes.

How Many Games were Effective in Achieving Their Educational Aims?
Theresultsofthiscriticalreviewshow,firstandforemost,thehighproportionofthe130studies
whichhavedemonstratedpositiveormixedresultsfortheeffectivenessofusingnarrative-driven,
digitalgamesinanattempttoachievetheireducationalaims(62.3%and33.8%respectively);this
iscomparedtoonly2.3%ofstudiesinwhichnoneofthestudy’seducationalgoalswereachieved,
and1.5%ofstudiesinwhichtherewasnodifferencebetweentheresultsofstudentsplayinggames
andacontrolgroup.Itshouldbenotedthat,inthemajorityofcaseswhereastudyachievedmixed
results,theresearchersdidnotfindanimprovementinonearea,suchasknowledgeacquisition,but
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notedgainsinotherareas,particularlyengagement,motivation,andenjoyment.Theonlyexception
waswheretherewereinconsistentresultswithinasingleeducationaloutcomewhen,forinstance,the
samestudyhadbeenundertakenusingtwogames,ortwoclassesofstudents.Thetotalproportion
ofstudieslistedundereachcategoryofeffectivenessareshowninFigure1.

what Type of Studies Have Been Conducted to Investigate 
the Effectiveness of These Games?
Themethodologicalanddemographiccompositionofthestudiescontainedinthisreviewrepresenta
broadspectrum,fromrigorousrandomisedcontroltrialstosmall-scaleinterventionswithqualitative
analysesofstudentandteacherdata.Thisreflectstheconcern,notedinpreviousreviewsintothe
effectivenessofgames,thatthereisalackofhomogeneityinthemethodsemployedinmeasuring
effectiveness(Alletal.,2013;Boyleetal.,2012;T.M.Connollyetal.,2012;Jabbar&Felicia,2015).
Thestudiesselectedforsynthesiswereundertakenbyresearchersfrom28countriesworkingalone
orinpartnership,withfivecountriesaccountingformostofthestudiescompiledforthisreview.
ThesearetheUnitedStates,withAmericanresearcherscontributingto51(or39.2%)ofthetotal;
Taiwan,whocontributedto16studies(or12.3%ofthetotal);andSpain,theNetherlands,andGreat
Britain,whocontributedto9,8,and7studiesrespectively.Thedominanceinthisareaofinquiry
bytheUnitedStatesisinkeepingwiththefindingsofpreviousresearchintothebroaderareaof
effectivenessofdigitalgames(Boyleetal.,2016).Interestingly,ofthe130studiesofnarrative-driven
digitaleducationalgamescoveredinthisreview,64wereundertakenbyteamsthatincludedgame
designers,whileonlytwoacknowledgedtheinclusionofadedicatedwriter.

Figure 1. Effectiveness of Narrative-Driven Digital Games
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Effectiveness by Design Purpose
Oneoftheremarkableaspectsaboutthegamesutilisedforthesestudiesofeffectivenesswasthe
highproportionofgameswhoseprimaryfocusiseducational(94.6%)comparedwithCommercial
Off-The-Shelf(COTS)games(4.6%).WhileCOTSgamesmadeupasmallsectionoftheresults,4
ofthe6studiesinvolvingCOTSgamesdeemedthesegamestohavebeeneffectiveinachievingall
oftheireducationalaims,aswastheonestudytocoverbothCOTSandEducationalgames.While
thesenumbersaresmall,theyseemtoofferatleasttentativesupportforpreviousclaimsthatCOTS
gamescanbeusedeffectivelyinaneducationalsetting(Connolly,etal.,2012;Boyleetal.,2016).

Effectiveness by Subject Area
Reviewingeffectivenessbysubjectareaissomethingthatresearchershavecalledforinrecentyears
(Woutersetal.,2013).ThesubjectareasmostoftentargetedbytheseinterventionswereScience
(n=34),Mathematics(n=22),andWorkReadiness(n=10).Accordingtotheselectedarticles,they
wereeffectivein70.6%,68.2%and60%ofcasesrespectively.Agroupofsubjectsassociatedwith
theLanguageArts,includingEnglishLanguage,Literacy,Reading,Vocabulary,andWriting,were
addressedby20%of the studies selected for synthesis (n=26).Theyweredeemed tohavebeen
effectiveinacombined69.2%ofcases.Thesefindings,andothers,areillustratedinFigure2.

Effectiveness by Target Age Group
Thelargest‘targetaudiences’forthesestudieswereplayersofsecondaryschoolage(n=48)and
primaryschoolage(n=38),followedby‘tertiary’and‘mixedages’(n=20andn=18respectively).
Ofthesefourmajorcohorts,gameswerefoundtobeleasteffectivewithtertiaryparticipants,with
only45%ofstudiesconcludingthatgameshadmetalloftheireducationalobjectives.Withinthe
otherthreecohorts,atleast50%ofstudieswerejudgedtoshowthatgameshadbeeneffectivefor
participants, with studies focusing on primary and secondary school-aged participants the most
favourable(73.7%and64.6%respectively).

Effectiveness by Genre
PreviousresearchintotheeffectivenessofbotheducationalandCOTSgamesonstudentsaged14or
olderhasrevealedalackofvariationinthegamegenresused,withmoststudiesfocusingoneither
simulationsorpuzzles.Theseauthorshaverecommended,therefore,thatgamesofdifferentgenres
betestedinordertoassesstheirlevelofsuccessinachievinglearningoutcomes(T.M.Connolly
etal.,2012).Withinthecurrentreview,31genres(includingsomehybrids)andcategorieswere
identified.Inmanycases,thegenrehadbeennotedbytheauthorsoftheoriginalstudy;wherethis
wasnotthecase,themostlikelygenrewasassignedbytheauthorsofthisreview,baseduponthe
perceivedalignmentbetweenthegame(asdescribed)andgenrehallmarks.Itshouldbenotedthat,
ratherthanofferingadefinitivecategorisation,gamegenresareoftenfluid,theirboundariesblurred
orevencontested,makinggenreselectionafraughtprocess(Apperley,2006).

ThegamegenremostheavilyrepresentedwithinthisselectionofstudieswastheRole-Playing
Game,orRPG,withatotalof21.5%,madeupof‘straight’RPGsplusRPGswithotherelements
suchasmysteryandstrategy,aswellaspuzzle-basedRPGsandMassivelyMultiplayerOnlineRPGs,
orMMORPGs.Together,theseweredeemedtohavebeeneffectiveinacombinedtotalof71.4%
ofcases inwhich theywere tested.Of thesesub-categories,RPGs involvingmystery (n=6)and
Puzzle-RPGs(n=3)weredeemedtohavebeen100%effective.Thesecondmostcitedgamegenre
wasPuzzles(includingpuzzle-basedhybrids),whichaccountedfor19.2%ofthetotalnumber.They
werealsorankedinthemiddleofthreemostoftencitedgenresintermsofeffectiveness,with64%of
thesegamesdeemedentirelyeffective.Simulations,whichtendedtorelatemostlytohealthorwork
preparedness,werethethirdmoststudiedgamegenrewithinthiscohortat16.9%ofthetotal,ofwhich
54.5%weredeemedtohavebeencompletelyeffective.ThesefindingsareillustratedinFigure3.
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Effectiveness by Mode of Delivery
Byfarthemostfrequentlyusedtechnologyfordeliveringdigitalgameswasacomputer,with70.8%
(n=92)ofallgamesaccessedinthisway.Gamesaccessedviacomputermaybeplayedonadesktop
orlaptop,PCorMacintosh,andmaybepre-loadedontothesystemornetwork,orbeaccessedover
theinternetviaabrowser.Perhapsitisnotsurprisingthat,withsuchahighpercentageofthegames
deliveredinthismode,thepercentageofgamesdeemedtohavebeen‘effective’,‘mixed’,‘negative’,
ortohavemade‘nodifference’oncomputer(68.5%,27.2%,3.3%,and1.1%respectively)closely
correlateswiththetotalsforallgames.

Thesecondmostfrequentlyusedmodeofdeliverywasmobileapplication(or‘app’),which
constituted 6.9% of the total (n=9), only 55.6% of which were deemed to have achieved all of
theireducationalaims.Allofthesestudieswerepublishedafter2010,whichindicatesthatmobile
applicationsarestillanemergingtrendineducationalgamesresearch.Theirsuccessratewaslower
than the relatedcategoryofAugmentedRealityGames (8.5%of the total),whichweredeemed
effectivein63.6%ofcases,withtheremainderachievingmixedresults.

Effectiveness by Context for Play
Perhapsnotsurprisingly,giventhehighproportionofgamescreatedspecificallyforeducational
purposes,108(or83.1%)ofthegamesreportedonwithinthesestudieswereprimarilytestedinaschool
orinstitutionalsetting,suchasaclassrooms,schoollibrary,computerlaboratory,oracombination

Figure 2. Effectiveness by Subject Area
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oflocations.Ofthesegames,64.8%achievedalloftheireducationalaims,30.6%showedmixed
results,2.8%achievednoneoftheireducationalaims,and1.9%werenodifferenttothecontrolgroup
againstwhichtheyweremeasured.Thehighproportionofgamestestedwithineducationalsettings
isunderstandable,giventhepracticalconsiderationsassociatedwithmonitoringandmeasuringplay
thatgoesonoutsidetheclassroom.Thismayaccountfortherelativelysmallnumberofstudiesin
whichstudentsplayedentirelyathome(n=5).Gamesdesignedtobeplayedinaspecificlocation,
suchasonacitystreetorinameeting,madeup11.5%ofthetotal(n=15),withthepercentage
deemedentirelyeffectiveinjust46.7%ofcases,whilethemajority(53.3%)achievedmixedresults.

Effectiveness by Players Per Game
Themajorityofgamestestedwithintheselectedstudiesweresingleplayergames(n=76),followed
bymultiplayergames(n=22),thengamesdesignedtobeplayedingroupsoftwoormore(n=21),
withasmallnumberofgamesofferingbothsingleplayerandmultiplayer‘modes’(n=6).Findings
suggestthatmultiplayergamescanbeevenmoreeffectivethansingleplayer‘campaigns’inachieving
thedesirededucationaloutcomes(77.3%comparedwith64.5%).Whilegamesaimedatgroupsmust
beplayed‘onsite’,sothatplayerscanbeinclosephysicalproximity,thisisnotnecessarilythecase
formultiplayergames,manyofwhichcanbeplayedviaanetworkortheinternet,makingitpossible
forlearnerstoplaythegamewhethertheyareataneducationalinstitution,athome,or-iftheyare
rolledouttovariousindustries–presumablyatseparateworkstationsonthejob.However,some

Figure 3. Effectiveness by Genre
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cautionmustbeexercisedwhenviewingtheresultsofthesedata.Inmanycases,theintendednumber
ofplayersforthegamemayhavedifferedfromtheactualnumberofplayers,duetolocalfactors
whichaffectedimplementation.Similar issueswerenotedinotherstudies,wherestudentsmight
playthegameindependently,butthenshareinformationorstrategiseabouthowtosolvein-game
tasksoutsideofthegame(Liao,Chen,Cheng,Chen,&Chan,2011;Lim,2008),makingitdifficult
toascertainexactlyhowmuchofthepositiveornegativeinfluenceofthegamecouldbeattributed
toin-game,ratherthanenvironmental,factors.

Effectiveness by Educational outcome/s
Itwascommonforstudieswithinthisdatasettomeasuremorethanoneeducationaloutcome.Because
ofthis,itwaspossibleforastudytoshowlittleorevennegativechangeinoneeducationaloutcome
while demonstrating significant gains (either as commonly referred to or statistically-speaking)
inanother.The130studiesexaminedwithinthiscriticalreviewsetouttomeasure,quantitatively
and/orqualitatively,atotalof287educationaloutcomes,including‘AttitudeChange’,‘Behaviour
Change’,‘Engagement’,‘Enjoyment’,‘KnowledgeAcquisition’,‘Motivation’,‘SkillAcquisition’,and
‘Other’.Itisbyunderstandingthemeasureofachievementontheselearningoutcomesthatonecan
fullyappreciatethepotentialfornarrative-drivendigitaleducationalgamesintheclassroom.Ofthe
287educationaloutcomesmeasuredwithinthesestudies,224weredeemedtohavebeeneffective,
35mixed,7negative,whiletherewere21instancesinwhichaneducationaloutcomewasdeemed
tohavebeenequalto,butnomoreeffectivethan,theresultsofacontrolgroup.Theseresultsare
illustratedinFigure4.

Giventhatthevastmajorityofgamesincludedinthesestudieswerealignedwithasetcurriculum,
itseemslogicalthatthemostoftentestededucationaloutcomewasKnowledgeAcquisition,which
wastestedin113(or86.9%)ofstudies.Withinthesestudies,theresearchers’goalsforKnowledge
Acquisitionwereachievedin79(or69.9%)ofcases.ThenextmoststudiedoutcomewasEngagement,
whichwasexaminedin43(33.1%)ofstudies,andwasdeemedtobeeffectivein38(88.4%)ofcases.
Motivationwasthenextmostmeasuredoutcome,featuringin34(or26.2%)ofstudies,whereitwas
demonstratedtohavebeeneffective88.2%ofthetime.ThiswascloselyfollowedbySkillAcquisition,
whichwasmeasured in33 (or25.4%)of studies,andwasshown tobe themosteffectiveofall
educationaloutcomesat90.9%.DespitetheveryhighratingsforbothEngagementandMotivation,
‘Enjoyment’(whichwasmeasuredin14.6%or19studies)wasonlydeemedtohavebeeneffectivein
68.4%ofcases.Bycontrast,whileAttitudeChangewasonlymeasuredin11.5%ofstudies(n=15),
ithadaneffectivenessratingof86.7%.

The least effective educational outcome, according to the studies inwhich itwasmeasured
(n=4),wasBehaviourChange,whichhadjusta50%successrate.GordonandSchirra(2011)used
anRPGatamasterplanningmeetinginBoston’sChinatownneighbourhoodinanattempttopromote
understandingoflocalissuesandcommunityengagement.Theyobservedthat,“Whileplayinga
characterclearlymadean impressiononplayers…itdidnot translate toan immediate, rational
reframingoftheissueswithinthemeetingitself”,andsuggestedthat“role-play,withinthemagic
circle,isquiteeffectiveinalteringdecisionsthatgetmadeonlywithinthemagiccircle.Outside,
differentrulesapply”(pp.184-185).

Limitations of the Review
Whileeveryattempthasmadetobecomprehensiveinthelocationandsynthesisofrelevantresearch,
theresearchersdonotclaimthatthisreviewisexhaustive.Itsummarisestheresearchonnarrative-
drivendigitaleducationalgamesbaseduponthesearchtermsused,thedatabasesincluded,andthe
timeperiodofthereview.

Each study included in this critical review has been reported on using its ‘own terms’ for
assessingeffectiveness.Whiletheresearchersbelievethatthishasmaintainedtheintegrityofthe
studies’originalfindings,itisimportanttoacknowledgethatresultscanonlybedescriptive,since
nometa-analysisoftheincludesstudies’findingsispossible.
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Althougheveryeffortwasmade,duringeachscreeningphase,toincludeallrelevantinterventions,
if thestudy’sauthorsdidnotprovideenoughdetailaboutthegametodecidewhetheritmetthe
inclusioncriteria,theresearchersremovedthearticleratherthanallowingitsresultstoerroneously
influence thefindings. Inorder toattempt to includeasmanysuitable interventionsaspossible,
beforedismissingapotentiallyrelevantintervention,theresearchersvisitedpublicly-accessibleweb
pagestoassesswhetherthegamewas,indeed,botheducationalandnarrative-driven.Thisapproach
hasensuredthateverystudythatmadeitintothesynthesisreportedonaninterventioninwhichthe
effectivenessofanarrative-driveneducationalgamewasassessed.

Previous studies have noted that educational game- and simulation-related literature suffers
fromsomepublicationbias(Sitzmann,2011).Studieshavebeenselectedfor reviewbasedupon
stringentcriteriapreviouslyoutlined,but theresearchersacknowledgethat, ifnotfor thisbias,a
higherproportionoflesseffectivestudiesmayhavebeenincludedinareview,andtheresultsmay
thereforehavelookeddifferent.

CoNCLUSIoN

Themajorityofstudiesincludedinthisreviewsuggestthatnarrative-driven,digitaleducationalgames
areatleastpartiallyeffectiveinmostcases,with62.3%ofstudiesreportingthatthegame/stheytested
metalloftheirintendededucationaloutcomes,andafurther33.8%suggestingthatgamesachieved
atleastsomeoftheirintendedoutcomes.Thenumberofstudiesthatreportednegativefindings(in
whichthegameconditionperformedworsethanacontrolgroup)was2.3%ofthetotal;while1.5%
ofstudies reportedongames thatshowednoeffectbeyond thatexperiencedbyacontrolgroup.
ThesefindingsaremorepositivethanthoseofKe(2009),whodetermined52.3%ofstudieswere
effective,26.2%weremixed,1.5%werenegative,and18.5%showednodifferenceabovethecontrol

Figure 4. Effectiveness by Educational Outcome/s
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condition.ThetwobiggestdifferencesbetweenthecurrentreviewandKe’squalitativemeta-analysis
areinthenumberofstudiesdeterminedtobe‘effective’andtohaveshown‘nodifference’fromthe
control.Thisisaccountedforbythedecision,inthecurrentreview,toaccept,as‘effective’,anystudy
reportingpositiveresultsthatexceedthoseofthecontrolgroup,evenifthelevelofachievementis
notstatisticallysignificant,inordertoallowforawiderrangeofstudies,andresults,tobeevaluated.

Basedupon the findings of this review, it appears that the effectiveness of narrative-driven
digitaleducationalgamesisnotlimitedtogamestargetingaspecificsubjectarea,learningoutcome,
ortargetagegroup;togamesmadeinaspecificgenre,foraparticularmodeofdeliveryorcontext
forplay;ortogamesinvolvingaparticularnumberofplayers.Nordoessuccessseemtorelyupon
gamesbeingdesignedspecificallyforthepurposeofeducationor–ontheotherhand–specifically
for entertainment. In short, these findingsdemonstratenot only the educational effectivenessof
narrative-driven,digitaleducationalgames,buttheirversatilityastoolsforteachingandlearning.
TheseassertionsareinkeepingwiththoseofVogelet.al(2006),whosuggestedthat interactive
gamesand/orsimulationscanleadnotonlytohigherlevelsofknowledgeacquisition,buttobetter
attitudestowardslearning,regardlessofthegenderorageoftheplayerorwhetherplayersplayed
thegamesontheirownorwithothers.

Thehighlevelofeffectivenessofgamesformotivation,at88.2%ofthe34gamesinwhichitwas
tested,standsinstarkcontrasttothefindingsofWouters,VanNimwegen,VanOostendorp,&Van
DerSpek(2013),whosemeta-analysissuggestedthatseriousgamesweremoreeffectiveforlearning
andretention,butlessmotivating,thanconventionalinstructionalmethods.However,whilesome
gameswithinthisreview,suchasthosetargetingattitudeandbehaviourchange,mightconstitute
‘seriousgames’,manyotherswouldnot,makingthefindingsdifficulttocompare.

Akeydifferencebetweenthisreviewandmanyofthosethathaveprecededitisthat,whilethere
canbeatemptationtosuggestthatagameiseithereffectiveorineffective,almostonethirdofstudies
achievedmixedresults.Itisonlybyexaminingtheseresultsindetailthatamorecompletepicture
canbegainedofwhatworks,andwhatdoesnot,indevelopingnarrative-driven,digitaleducational
games.Theseresultsdemonstratethat,evenwhentheresearchersdidnotfindtheexpectedlevelof
improvementinonearea,suchasKnowledgeAcquisition,thesewerecontradictedbyotherpositive
findings,particularlyintheareasofSkillAcquisition,Engagement,andMotivation.Inthecaseof
location-basedgames,forexample,whiletheyweredeemedtohavebeenentirelyeffectivejust46.7%
ofthetime,closerexaminationrevealsthesegameswerehighlyengagingandmotivatingforplayers.
Inthestudiesinwhichtheyweretested,engagementandmotivationachievedeffectivenessratings
of100%(6of6studies)and88.9%(8of9studies)respectively.

Manyofthemosteffectivegamesreferredtowithinthestudiesthatformthiscriticalreview
sharesomekeyfeaturesthatcanbeinformativeforthosewhoseektodesignsuchgamesortoselect
suitablegamesfortheirownstudentstoplay.Firstly,playerswithinthesegamesareabletoembody
anauthenticrole,whichassiststhemtoviewthemselves,andeachother,asmorethanjust‘students’
(Chee,2010;Chee&Tan,2012;Nash&Shaffer,2011;Romero-Hall,Watson,Adcock,Bliss,&
AdamsTufts,2016).Inanextensionofthisphenomenon,theroleof‘playerastutor’hasalsobeen
exploredwithsuccess,asparticipantsarerequiredtooffertheircontent-relatedexpertiseinorderto
assist(Marshetal.,2011)orevennurturetheirin-gamecompanions(Liaoetal.,2011).

Secondly,manyeffectivegamesallowfor,andencourage,communicationbetweenplayers,either
duringplay,aswithmultiplayerorteamgames,orinclass-basedreflectionsessionsafterwards.This
interactionwithotherparticipantsprovidesplayerswithawayofconsolidatingsubjectknowledge
andfosteringskillssuchasproblem-solvingandcriticalthinking(ThomasM.Connolly,Stansfield,
&Hainey,2011;Shih,Shih,Shih,Su,&Chuang,2010;Squire&Jan,2007).Thesefindingsare
consistentwiththoseofPapastergiou(2009),whosecriticalreviewoftheempiricalevidenceonthe
useofgamesinhealthandphysicaleducationrevealedthatsuchgameshavethepotentialtofoster
collaborationand teamworkboth in the localandglobalcontexts. Ina studyofonesuchgame,
AlienContact!(Dunleavy,Dede,&Mitchell,2009),researchersdesigneda“jigsawpedagogy”in
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whichplayersworkedinteamsoffourtoinvestigatethereasonsbehindanalienlanding.Asthey
scouredalocationwithhandhelddevicesattheready,eachplayertookonadifferentrole(Chemist,
Cryptologist,ComputerHacker,orFBIAgent),andreceiveddifferentpiecesofthepuzzle,which
wouldonlymakesensewhensharedwiththeirteammates.Notonlywasthisengagingforstudents,
butitledtoadeeperappreciationoftheirteammates,asobservedbytheirteacher:

Theyalltookonanidentity.Theyallfeltstrongownershipthattheywereanexpertatthis…and
iftheydidn’thaverolestheymaynothavebeenaseagertoworktogetherbecausetheyreallydid
needeachperson.(Dunleavyetal.,2009,p.15)

Intermsofthenarrativeelementsthatmightbeutilisedtocreateeffectivegames,thefindings
from this review are quite illuminating. Rieber (1996) called for educational games to employ
‘endogenous’ rather than‘exogenous’ fantasyelements.This is supportedbystudies included in
thiscriticalreview,whichsuggestthatthedramamustbeintertwinedwith,anddependentupon,
thelearningtasks(Ke,2008;terVrugteetal.,2015).Whennarrative,gamemechanicsandlearning
arecompletelybalanced,theplayermaynotevenbeawarethattheyareplayingagamedesigned
forlearning(Marshetal.,2011).Asthecreatorsandresearchersofonesuchgame,QuestAtlantis,
havepointedout,“Possiblyduetotheimmersivesimulationcontext(perceptualimmersion)ortothe
compellingnatureofthestory(narrativeimmersion),literallyallstudentsappearedtobeengaged,
withactualshoutsofgleeoccurringwhentheteacherannouncedthatitwastimetowork…”(Barab,
Sadler,Heiselt,Hickey,&Zuiker,2007,p.68).

Itseemsclearthatgameswouldbemorelikelytokeeptheplayerinterestedbyplacingthelearning
inacontextwhichismeaningfulandengaging(Barab,Pettyjohn,Gresalfi,Volk,&Solomou,2012;
Rubino,Barberis,Xhembulla,&Malnati,2015).Thishasbeenachievedinanumberofcasesby
adheringtothetraditional‘Hero’sJourney’(Dickey,2006;Lopez-Arcos,Padilla-Zea,Paderewski,
Gutierrez,&Abad-Arranz,2014),whileothershavestressedtheimportanceofmakingthedramatic
stakesoftheplayer’sactionsclear.Barabetal.(2012)suggestthatthesestakeshavethepotential
notonlytoengagetheplayer’sinterest,buttosubvertsomeofthetraditionalexpectationsofwhat
constitutesauthenticlearningwithinthecontemporaryclassroom.AfterintroducingSecondarySchool
studentstoagame-basedinterventionwithafocusontheethicsofmedicalresearch,theyconcluded
that“…Itmightbearguedthatthefictionalconsequentialityaffordedbythegameplaywasmore
‘real’intermsoflegitimizingthecontentandthestudentthanwasthereal-worldpotentialofdoing
betteronafuturetest”(p.531).Similarly,Tüzün,Yılmaz-Soylu,Karakuş,İnal,&Kızılkaya(2009)
notedthatfourthandfifthgradersplayingsuchagame,whichwasdesignedtoteachthemabout
Geography,demonstratednotonlyhigherlevelsofknowledgeacquisition,butachievedstatistically
significantincreasesinintrinsicmotivationanddecreasesinextrinsicmotivationafterplay,which
translatedintolessfocusongradesasthesolemarkerofsuccess.

Finally, thefindingsofthisreviewhavereinforcedtheimportance,forplayers,ofhavingan
emotionalconnectionwiththegame,allowingthemtodevelopasenseofempathy,whichisthekey
tofosteringcriticalreflection(Gee,2011)aswellasarangeofotherlearningoutcomes,including
knowledgeandskillacquisition,engagement,enjoyment,motivation,immersionandidentification.
Allofthesehavebeenshowntoincreasewhentheplayerhassomeonetocareabout,whetherthat
someoneisthepoint-of-viewcharacter(Chee,Tan,&Liu,2010;Lopez-Arcosetal.,2014;Nash
&Shaffer,2011);anotherplayer’savatar inamultiplayergame(SanChee&Tan,2012;Zheng,
Young,Wagner,&Brewer,2009);anotherpersonwhomtheplayercantalkto,intherealworld,
face-to-faceduringgameplay(Faceretal.,2004;Gordon&Schirra,2011);orasuitablysympathetic
Non-PlayingCharacter(Christopoulos,Mavridis,Andreadis,&Karigiannis,2011;Romero-Hallet
al.,2016;Ticeetal.,2009).

Suggestions for Further Research
TheresearcherswouldjoinwithAll,Castellar,andVanLooy(2013)inrecommendingthat‘best
practices’beadoptedforthedesignandreportingoffutureresearchintotheeffectivenessofDGBL.
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Inthecaseofstudiesreportingontheuseofnarrative-drivengames,wewouldrecommendthat
‘bestpractice’shouldallowresearcherstoisolateparticularnarrativeelements,suchascharacteror
setting,inordertomeasuretheireffectuponlearningoutcomes.Inordertoadequatelyinvestigate
theeffectofindividualelements,itmaybenecessarytolookbeyondasingledimensionoflearning,
suchas‘knowledgeacquisition’,andinvestigatethewaythataparticularnarrativeelement,suchas
a‘character’,affectstheplayer’sperformanceinrelationtoarangeofeducationaloutcomes.

Veryfewofthegamessynthesisedforthisreviewreportonbehaviourchangeasameasureof
effectiveness(n=4).Ofthoseinstanceswherebehaviourchangewasmeasureditwasfoundtobe
effectiveintwocases,mixedinonecase,andtohavemadenodifferenceintheother.Withsuch
smallnumbers,itisdifficulttomakeanydefinitivestatementaboutwhatwhethernarrative-driven
digitaleducationalgamesareaneffectiveapproachtoteachbehaviourchange.Thisisanareathat
should be explored further. Given the inherent difficulties noted by Gordon and Schirra (2011)
betweentranslatingattitudechangewithinagametobehaviourchangeoutsidethe‘magiccircle’,it
wouldseemthatsuchgames–iftheyweretobedeveloped-shouldfocusonbehaviourchangenotin
isolation,butasthefinalstepinacontinuum.Thiscontinuum,itwouldseem,shouldmovetheplayer
fromastateofengagementandenjoyment,throughknowledgeandskillacquisition,tomotivation
andattitudechange,beforeideallyarrivingatthedesiredchangeinbehaviour.Narrativeelements
shouldworktoreinforcetheeducationalaimsofthegamebyengagingtheplayer’sinterest,effectively
structuringtheirexperience,andallowingthemtoempathisewithothersastheytakeonnewroles.
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