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Examining the Characteristics of 
Digital Learning Games Designed 
by In-service Teachers
Yun-Jo An, University of West Georgia, Carrollton, Georgia

Li Cao, University of West Georgia, Carrollton, Georgia

ABSTRACT

Inordertobetterunderstandteachers’perspectivesonthedesignanddevelopmentofdigitalgame-
based learning environments, this study examined the characteristics of digital learning games
designedbyteachers.Inaddition,thisstudyexploredhowgamedesignandpeercritiqueactivities
influencedtheirperceptionsofdigitalgame-basedlearningenvironmentsandlearningthroughgame
design.Qualitativedatawerecollectedfromfiftygamedesigndocumentsandparticipantresponses
to reflectionquestions.Theanalysisofgamedesigndocuments showed that themajorityof the
participantsdesignedimmersivegame-basedlearningenvironmentswhereplayersarerequiredto
usehigherorderthinkingandreal-worldskillsaswellasacademiccontenttocompletemissions
orsolveproblems.Theresultsofthisstudyprovideimportantimplicationsforteacherprofessional
developmentaswellasforeducationalgamedevelopment.

KEywoRDS
Challenges, Digital Learning Games, Educational Game Design, Engagement, Game Design Strategies, Game-
Based Learning, Scaffolding, Teacher Perceptions, Teachers as Game Designers

INTRoDUCTIoN

Well-designeddigitalgame-basedlearningenvironmentshavethepotentialtoprovidestudentswith
situatedlearningexperiencesandfosterrealworldskills(An&Bonk,2009;Gee,2005;Shafferet
al.,2005).Despitetheincreasingnumberofteachersusingdigitalgamesintheclassroom,many
teachersstilldonotseemtofullyunderstandtheeducationalpotentialofdigitalgames(Gaudelli&
Taylor,2011;Schrader,Zheng,&Young,2006).ThenationalsurveyconductedbytheJoanGanz
Cooney Center revealed that most game-using teachers were using shorter-form genres, such as
drill-and-practice, trivia,andpuzzlegames.Few teachers reportedusing immersivegames (e.g.,
adventure,roleplayinggames)(Takeuchi&Vaala,2014).However,itdoesnotnecessarilymean
thatteachersprefershorter-formgenrestoimmersivegames.AsnotedinthereportbyTakeuchiand
Vaala(2014),thereisstillapaucityofimmersivegamesthataresuitableforclassroomuse.Sancar
TokmakandOzgelen(2013)alsofoundthatmostgamesavailabletoteacherstodayrequirestudents
tohavepre-knowledgetoplayandpreventteachersfromdevelopinggame-basedlessonsbasedon
aconstructivistphilosophy.

Whattypesofdigitallearninggameswouldteachersprefertouseiftheyhadchoices?Itiscritical
tounderstandteachers’preferences,expectations,andneedsinordertocreategamesthatcanbe
effectivelyimplementedintheclassroom.Examiningteachers’gamedesignwouldhelpunderstand
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theirperspectivesandneedsrelatedtogame-basedlearning.Inordertobetterunderstandteachers’
perspectivesonthedesignanddevelopmentofdigitalgame-basedlearningenvironments,thisstudy
examinedthecharacteristicsofdigitallearninggamesdesignedbyteachers.Inaddition,thisstudy
exploredhowgamedesignandpeercritiqueactivitiesinfluencedtheirperceptionsofdigitalgame-
basedlearningenvironmentsandlearningthroughgamedesign.

Literature Review
Whileanumberofstudieshaveinvestigatedhowgameplayandotherrelatedactivitiesinfluence
teachers’attitudestowardandperceptionsofgamesorgame-basedlearning(Becker,2007;Gaudelli
&Taylor,2011;Gerber&Price,2013;Kenny&McDaniel,2011;Ray&Coulter,2010;Sardone
&Devlin-Scherer,2010),insufficientattentionhasbeenpaidtohowteachersdesigneducational
games.Asmallnumberofstudieshaveexploredpreserviceteachers’gamedesignexperiences.For
example,Kafaiandhercolleagues(1998)examinedhow16preserviceteachersdesignedfraction
games,focusingonfractionintegration,fractionrepresentation,andconsiderationofuser’sthinking.
Theparticipantsdesignedgamesonpaperanddidnotuseanygamedevelopmentsoftwaretodevelop
thedesignedgames.Theresultsshowedthat thepreserviceteachersshiftedfromextrinsicgame
designwherefractioncontentandgameideawereunrelatedtointrinsicgamedesignswheregame
ideaandfractioncontentwereintegrated.Theirfractionrepresentationsgrewmorecomplexand
diverseaftertheywereintroducedtotwoconceptualdesigntools,ablankpageofemptycomputer
screenframesandaquestion“Canyoucreateagamewithoutaskingquestions?”.Also,thegames
designedaftertheintroductionofthedesigntoolsshowedimprovementinconsiderationoftheuser’s
thinking(Kafai,Franke,Ching,&Shih,1998).

Aftermorethanadecade,Liandhercolleaguesexamined21preserviceteachers’digitalgame
developmentexperienceinasecondarymathematicsmethodscourse(Li,Lemieux,Vandermeiden,
&Nathoo,2013).AlthoughScratch(https://scratch.mit.edu)wasintroducedinaface-to-faceclass,
theparticipantshadthefreedomtouseanygamedevelopmentsoftware.Afterdevelopingtheirown
games,about40%oftheparticipantsmentionedproblemsolvingasabenefitoflearningthrough
gamedesign,whileonlytwoparticipantsmentionedproblemsolvinginthepre-survey.Theinterview
resultsindicatedthatthegamedevelopmentprocessenabledtheparticipantstouseallthe21stcentury
skills.Atthesametime,however,manyparticipantsexperienceddifficultyintranslatingtheirdesign
ideastoagame.Someparticipantshadtocompletelychangetheirgamedesignstofittheprogram
they used. The researchers evaluated the games created focusing on cognitive and pedagogical
aspects.Theanalysisofthegamesrevealedthatalthoughabouthalfofthegamesrequiredhigher-
orderthinkingskills,morethanhalfofthegamesfailedintheconnectionscategory,indicatingthat
preserviceteachersneededsupportincreatingmeaningfulproblemsthatconnecttotherealworld.

Similarly,TheodosiouandKarasavvidis(2015)examinedthequalityofstudentteachers’game
designsbyanalyzingtheirdesigndocumentsinanundergraduatecourseonSeriousGameDesign.
Theparticipantswereaskedtodesignaneducationalgameforpreschoolers.Theresultsrevealed
thatstudent teachersexperiencedmajordifficulties in integrating learningcontent into thegame
contextandusingappropriatemechanicstosupportlearning.Theyalsoexperienceddifficultiesin
connectingthecriticalgameelementseffectively.Thesefindingssuggestthatpedagogicalexpertise
doesnotdirectlytranslateintogamedesign.Theresearcherscalledformoresystematiceffortsto
scaffoldteachersintheearlystepsingamedesign.

Only two studies so far have explored in-service teachers’ experiences in educational game
design(Li,2012;An&Cao,2017).InLi’s(2012)study,fourteenteachers,enrolledinagraduate
course,wereaskedtodesignanddeveloptheirowninstructionalgamesusingScratchorothergame
developmentsoftware.Theresultsshowedthatthegamedesignanddevelopmentexperienceimproved
teachers’ understanding about game-based learning, helped them reconceptualizepedagogy, and
transformedtheirteachingpracticefrompassivecontentconsumptiontoactiveknowledgegeneration.
Themajorconstraintsorchallengesfacedbyteachersduringtheirgamebuildingprocessincluded
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