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ABSTRACT

Thisstudyaimedtoanalysetheusefulnessofeducationalcomputergamesinteachers’professional
development.ThestudyusedthegameAtlantisRemixed,whichisintendedtobeatechnologically
richandindividualizedlearningenvironment.Thestudyusedformativeresearchtodemonstratewhat
worksandwhatdoesnotworkfortheuseofeducationalcomputergamesinteachers’professional
development,andimprovementstobemadeforthispurposeinlearningenvironmentsinTurkey,
whereschoolsareequippedwithtechnologicallyrichlearningandteachingenvironmentsaspartof
theFATIH(theMovementtoIncreaseOpportunitiesandTechnology)project.Thestudyincluded
tenparticipants.Ofthese,fivewereteacherswhoparticipatedintheimplementation,andfivewere
instructionaltechnologyexperts.Thestudyfoundbothpositiveandnegativeresultswithrespectto
theuseofAtlantisRemixedforteachers’professionaldevelopmentandarticulatestheparticipants’
opinionsandsuggestions.
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INTRoDUCTIoN

As in many other professional fields, professional development is a part of teachers’ careers.
Professional development is systematic, sustainable and extensive training performed based on
teachers’needs.Withprofessionaldevelopment,itisintendedtoincreasetheinstructionaleffectiveness
ofcoursesandstudents’academicachievement(Reese,2010).Consideringthatallinvestmentin
teachers isactuallymade in individualswhowill eventually formour society, it isan important
partofteachers’professionthattheyimprovetheirknowledgeandskillsbasedoninnovationsand
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developmentineducation(Odabaşı&Kabakçı,2007).Teachers’professionaldevelopmentcanbe
supportedwithface-to-faceactivities,summerseminars,andconferences,andnewresourcesand
meansfortheseactivitieshavebeenenabledbythepopularizationoftheInternet(Reese,2010).
Researchers have begun to design online professional development programs that are adaptable
toteachers’busyschedulessincetheycanbeaccessedanytimeandanywhere(Dedeetal.,2009).
Anotherbenefitofonlinetrainingisthattheymaketeachersinteractwitheachotherwhiletheyare
indifferentphysicalenvironments.Thedigitalenvironmentscreatedforthispurposecaneitherbe
socialnetworksorcomputergamesthatincludesocialinteraction.

Currently,computergameshaveagrowingnumberofusers.Manystudies(suchasBarabetal.,
2005;Rieber,1996;Tüzünetal.,2006)oftheiruseforeducationalpurposesconcludedthatthese
gameshavepositiveeffects.Oneofthegreatestbenefitsofcomputergames,whichofferamusing
environments to students, is that they increase students’ motivation (Bakar, Tüzün, & Çağıltay,
2008).AccordingtoMaloneandLepper(1987)challenge,curiosity,control,andfantasyitemscan
motivatelearnersduringthegameplay.Inaddition,Tüzün(2004)found13itemsthatmakedigital
gamesmotivational:identitypresentation,socialrelations,playing,learning,achievement,rewards,
immersivecontext,fantasy,uniqueness,creativity,curiosity,controlandownership,andcontextof
support.Studentslearnbetterwhentheyaremoreenthusiasticabouttheirlessons(Prensky,2001).
Educationalcomputergamescanbeadaptedtoalllevelsofeducation(Pre-school,primaryeducation,
secondaryeducation,highereducation,undergraduate,etc.)arealsoavailableforteachers’professional
development.Computergamescantrainteachersandgivethemapositiveattitudetowardscomputer
games.Kohetal.(2012)stressedthatteachers,oneofthemostimportantelementsoftheeducational
process,need tobeopen-mindedaboutcomputergames (Kebritchiet al.,2009;Spodark,2003)
andhaveapositiveattitudetowardscomputergamesforthemtobeusedeffectivelyineducation.
Besides,studentsarealsooneofthemostimportantelementsoftheeducationalprocess(Rouse,
2005).KirriemurandMcFarlane(2004)statedthatcomputergamescanimprovestudents’skillssuch
asstrategicthinking,planning,communication,useofnumbers,interviewingskills,groupdecision
making,anddataprocessing.Forthesereasonscomputergamescanbeintegratedintoclasses.

FATIH(theMovementtoIncreaseOpportunitiesandTechnology)Project,conductedbyTurkish
RepublicMinistryofNationalEducation,isoneofthebiggestinvestmentsineducationinnationalhistory.
Itwasinitiatedintheyear2010andisstillinprogress.Theprojecthasfivecomponents:1)hardware
andsoftwareinfrastructure,2)theprovisionandsupervisionofeducationale-content,3)theeffective
useofInformationTechnology(IT)incurricula,4)conscious,reliable,manageable,andmeasurableIT
use,and5)in-serviceteachertraining.Inthecontextofhardwareandsoftwareinfrastructure,theproject
aimstoprovideaninteractiveboardforeachclassroom,amulti-functionalprinterforeachschool,and
tabletstoallstudentsandteachersstartinginelementaryschool.(MEB,2015).

Theprovision and supervisionof educational e-content involvesbothpreparing educational
e-contentwithvarietyofactivities thatfocusontheeffectiveuseofITinlessonsanddesigning
educational games that simultaneously teach and entertain. For the effective use of Information
Technology(IT)incurricula,theprojectcreatedaportalcalledtheEducationandInformationNetwork
(EIN)toenhanceinstructionalenvironmentsandpresenteditfortheuseofteachersandstudents.The
EINhasanorganicstructureandiscontinuallybeingrenovated.Italsoincludesavarietyoftypesof
e-content.Conscious,reliable,manageable,andmeasurableITuseplannedforschoolstobeprovided
withfiberInternetconnections.Systemcontrolroomswerecreatedtoprovideasafeconnectionwith
asteelceilingsystemthatincludesallthewiresintheschools.Installationwascompletedinsomeof
theschoolsselectedfortheproject.Moreover,theprojecttrainedinstructorstoexplainsafeInternet
usetostudentsandteachersandpreparedabookletonthissubject.
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Teachersareexpectedtoteachtwenty-firstcenturyskillstostudents.Teachers’roleshavebeen
changingwiththeincreaseine-learningactivities.Forin-serviceteachertraining,theFATIHproject
explainsthematerialsusedineducationandtheprinciplesthatguidetheiruse.Thecoursesprovided
toteachersinFATIHprojecttrainingconcentrateontheadequacyofthematerialstobeselectedat
variousstagesoflessonsandemphasizehowandforwhatpurposegamesshouldbeused.Themain
requirementforthesuccessofthisproject,whichaimstoenhancetechnologyinschoolsandincrease
theuseoftechnologyineducation,isthatteachersadapttothisprocessandusetechnologyina
moreeffectiveandproductivewayintheteachingandlearningprocess.Asaresultofthisadaptation
andtheskillstheyearn,teacherswillbeabletocreatemorebeneficialeducationalenvironments
forstudents,andteachthemtheknowledgeandskillsincludedinthehigherlearningacquisitions.
Teachers’professionaldevelopmentissupposedtoincreaseindirectproportionwiththeintegration
oftechnologyinschools.Thisresultsfromthefactthatoneofthegreatestbarrierstotheeffective
integrationoftechnologyinschoolsisteachers’lackoftrainingontheuseoftechnologyineducation
(Balanskatetal.,2006;Beggs,2000;Schoepp,2005).

Quest2Teach(Q2T)isaprojectthatresearchesthecontributionofthreedimensionaleducational
gamestoteachers’professionaldevelopment.ItisconductedbyfourpartneredUSinstitutions.Q2T
includesanumberofgames.Thisprojectaimstounitetheoryandpracticeandenablepre-service
teacherstopracticeteachinginauniqueandindividualizedwayusingathree-dimensionalgame.In
Q2T,pre-serviceteacherscancreateanavatarandapersonalidentity.Theycreatethisidentityby
playingthree-dimensionalrolegameswithuniquestorylineswiththeguidanceofthelectureratthe
teachertraininginstitute.Q2Thelpsteachershavesafeexperiencesinathree-dimensionalenvironment.
Teachersareabletoseetheresultsoftheirdecisionsandlearnfluencyandflexibility.Teacherstry
tobeactivethroughoutthetrainingtoimprovetheiravatarsinthesocialnetwork.Q2Tnetworkalso
offersactiveteachersanenvironmentwheretheycansharepostsandgetintointeractionwithother
teacherswhoenterthesystemfromtheirowncountryorforeigncountries.

Thefactthatteachersdonotuseeducationalcomputergamesefficientlyintheirlessonscan
prevent them from conducting their lessons effectively and entertaining. Prejudiced teachers in
educationalcomputergamesmayrefusetouseeducationalgamesintheirlessons.Thiscanmake
lessonstediousandordinary.Ifteachersusethree-dimensionaleducationalgamesintheirlessons
theywillbeabletopracticetheirlessonsindependentlyoftimeandspace.Byusingthreedimensional
educationalgamesintheirlessons,theywillbeabletohaveanideaabouttheusefulnessofeducational
games. Inaddition, teacherswillbeable toprovidestudentswith funwhile teaching thecourse
contenttothestudentsthroughthethree-dimensionaleducationalgames.Unfortunately,therearefew
studiesoftheuseoftechnologicallyrichlearningenvironmentssuchascomputergamesforteachers’
professionaldevelopment.Forthisreason,thisstudyaimedtoanalyzetheusefulnessofeducational
computergamesinteachers’professionaldevelopment.

LITERATURE REVIEw

Thomas(2004)definedtechnologicallyricheducationalinnovationsasinstructionalinnovationsthat
requireteachersandstudentstointeractintenselywithcomputersusingnetworksortheInternet.Thus,
multi-uservirtuallearningenvironmentsandlearningenvironmentsbasedoneducationalgamesare
technologicallyricheducationalinnovations.AltanandTüzün(2011)indicatethatschoolsmusthave
anITclassroomadequatefortheirstudentpopulationsfortechnologicallyrichindividuallearning
environmentstobeused.Hyun(2005)analyzedkindergartenstudents’collaborativeparticipation
andlearningbehaviorsinatechnologicallyrichclassroomandfoundthatstudentshadmorefluent
conversations during their collaborative work in these environments and also showed deeper
learningbehaviors.Inanotherstudy,Poitras,Lajoie,andHong(2011)examinedtheinfluenceof
metacognitiveinstrumentsasatechnologicallyrichlearningenvironment.Theyfoundthatstudents
hadabetterrecollectionoftheknowledgethattheyhadlearnedusingtheseinstruments.Thanksto
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theseinstruments,studentsrecognizedcertainunexplainedphenomenainanarrativeandwereable
explainhowthesephenomenaoccurred.

Additionally,itwasassertedthattechnologicallyrichlearningenvironmentshelpedstudentshave
moremeaningfullearning.ZandvlietandStraker(2001)alsoconductedastudyoftheextenttowhich
technologicallyrichenvironmentshelpedstudentslearn,andfoundthattheseenvironmentshadapositive
effectonstudentswhentheyincludedadequateguidance.Salteretal.(2013)indicatethatalllessons
deliveredintheseenvironmentscanbemadesuitableforcooperativeandstudent-centeredlearning.
Theresearchershavestatedthattechnologicallyrichclassroomsaregoodforbothstudentsandteachers.
KetelhutandSchifter(2011)mentionedtheimportanceofteachers’professionaltrainingingame-based
learningenvironments.Theystressedthatmultiplefactors,includingteachers’competencewiththis
software,shouldbeconsideredforprofessionaldevelopmenttrainingtobesuccessful.

Q2T, which was developed as design-based research, is a theory-based application (Arici,
Barab,Sewell,&McIlroy,2014).Q2Thasbeenusedbyhundredsofpre-serviceteachersinmultiple
semesters,anditwasalsousedwiththepurposeof improvingthesystem.Eachof thesestudies
providedobservablelearningandparticipationacquisitions.Attheendoftheimplementation,the
teacherswhousedQ2Tsaidthattheystartedtobecometheleadingactorsinlearningroles,andthey
hadlearnedskillsratherthanmerelylearningnewinformation.Interestinglyenough,thestudents’
self-definitionswentfromstudenttoteacher.Thepre-serviceteachersconsideredtheirparticipation
inthisenvironmentasuccess.Theyreportedthattheyhadgreatconfidenceintheirabilitytoteach,
whichtheyachievedbypracticinginthevirtualenvironment.Theywerenotafraidtomakemistakes
andtrynewthings.TheyalsosaidthatQ2Thelpedthembecomefluentinlanguageeducationand
relevanttheories,andbeyondjustlearningthesethings,theylearnedhowtoimplementthemactively.

WiththeuseofARineducation,students’learningacquisitionsincrease(Barabetal.,2005),
andtheyhavehighermotivationandarelessdependentontheirteachers(Tüzünetal.,2006).AR
hasbeenproven to bebeneficial in educational contexts, and it can also contribute to teachers’
professionaldevelopment.SinceARhasaflexibleandadaptablestructure,itcanbeusedinmany
differentcountries(Tüzün,2006).

METHoDoLoGy

A formative research study seeks to determine the main factors that are required to design or
enhanceinstructionalpractices(Reigeluth,1999).Formativeresearchcanbeusedtoimprovecurrent
instructionaldesigntheories.Thisstudyisanexampleofformativeresearchanditwasaccomplished
todeterminewhatworksandwhatdoesnotwork,andwhatimprovementscouldbemadeinAR’s
teacherprofessionaldevelopmentmodule.Thestudyusedthenaturalisticcasemethod,whichisa
sub-techniqueofformativeresearch(Reigeluth,1999).Theresearcherfollowstheprinciplesofthe
naturalcasesmethodwhen1)thestudy’scasehasnotbeendesignedbasedonaspecifictheory,yet
thecasehasthesamecontentandpurposesasthetheory,2)theaspectsofthecasethatareconsistent
withthetheoryareanalyzed,andpracticalshortcomingsandvaluableelementsnotpresentedbythe
theoryareidentified,and3)eachcaseisevaluatedformativelywiththepurposeofdetermininghow
toimproveeachconsistentelementandwhethertheexclusionofanyelementwouldbebeneficialor
harmful.Inthenaturalcasessub-technique,designersobserveacasethatisformedbysomeoneelse.
Thenaturalcasessub-techniqueisexaminedintwosub-categoriesregardingwhethertheobservation
resultsareformedduringtheimplementationorafterwards.Thisstudyusedthepost-factonaturalistic
casessub-techniquesincetheobservationresultswereformedattheendoftheimplementation.The
operationalstepsofthepost-factonaturalisticcasessub-techniqueare:1)handlingacaseinthedesign
asitemerges,2)collectingandanalyzingthecase’sformativedataand3)suggestingatemporary
model.ThecaseinthisstudyistheusefulnessofAR’steacherprofessionaldevelopmentmoduleto
contributetotheprofessionaldevelopmentofteachers.Instructionaltechnologyexperts’andteachers’
experienceswhiletheyplayedthegameandtheiropinionsaboutitweretheformativedataofthecase.



International Journal of Virtual and Augmented Reality
Volume 1 • Issue 2 • July-December 2017

64

Participants
Theparticipantsofthestudyincludedfiveteachersandfiveinstructionaltechnologyexperts.Table
1presentstheirdemographicalcharacteristics.

Theinstructionaltechnologyexpertshadattendedacourseondesigningeducationalcomputer
gamesandtheiragesrangedbetween28and39.Theotherfiveparticipantswereteachersbetween27
and35yearsofage.Theteachers’fieldsofstudyweremathematics,informationtechnology,Turkish,
educationalsciencesandEnglish.Theteachersspentdifferingamountsoftimeplayinggames,while
thefrequencywithwhichtheydidsorangedfromnevertoeveryday.Theyplayedmobilegamesand
sports,strategy,fighting,logic,FRP,RPGandFPSgames.Theparticipantsdidnothaveanyprior
AtlantisRemixedexperience.

Atlantis Remixed
AtlantisRemixed(AR)isacomputergamethatwasintendedtobeusedinlearning.Itisa
teaching and learningproject thatmakesuseof the three-dimensionalvirtual environment
andisattractivetostudentsforanumberofeducationaltasks.ARusersperformeducational
taskswhilenavigating inavirtualenvironmentwith theavatars theycreate for themselves
(Gerstein,2009).Thegame includesvariouscommunicationchannels suchasachat room
andasynchronousmessagingsothatuserscanaccomplishtheirtasksbycommunicatingand
helpingeachotherinthegameenvironment(Tüzün,2006).AlthoughARwasinitiallyintended
toteachcertainsubjectstoprimaryschoolstudents,itcanalsobeusedtoteachavarietyof
subjectstoparticipantsofallages.

Table 1. The experts’ and teachers’ demographical characteristics

Gender Age Education 
Level Occupation Field of Study

Length of 
Service 
(Years)

Frequency 
of Playing 

Games

Types of the 
Games Played

Male 39 Ph.D. Expert Instructional
Technology 15 1houraday Mobile,

Sports,RPG

Male 33 Master’s
Degree Expert Instructional

Technology 11 1houraday
Strategy,
Simulation,
Carracing

Male 30 Ph.D. Expert Instructional
Technology 4 1houraday Sports,

Fighting,RPG

Female 28 Ph.D. Expert Instructional
Technology 4 1houraday

Strategy,
Logic,
Entertainment

Male 28 Master’s
Degree Expert Instructional

Technology 5 2hoursaday Sports,Car
racing

Male 30 Undergraduate Teacher Mathematics 6 Never -

Female 29 Undergraduate Teacher Information
Technology 1 Rarely Mobile

Male 27 Ph.D. Teacher Turkish 4 1houraday FRP,RPG,
FPSgames

Female 27 Master’s
Degree Teacher Educational

Sciences 3 1houraday Logic,Strategy

Female 35 Master’s
Degree Teacher English 10 1houraday Mobile
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The Implementation
Users need to have a user name and a password to playAR.First, the participants individually
appliedforanaccountthroughwww.AtlantisRemixed.org.Aftertheirapplicationswereapproved
bythesystemmoderator, theusersregistered.Then, theinstallationfilesweredownloadedfrom
thegame’swebsiteandinstalledontheircomputers.TheexpertsplayedAR’steacherprofessional
developmentmoduleindividuallyforfiveorsixhoursaweekforfourweeks,or20to24hoursper
person.TheteachersplayedARforanaverageoftwohoursperperson.Beforetheimplementation,
theauthorsbrieflyinformedtheteachersaboutthegameandhelpedthemplayit,andeachteacher
playedadifferentepisodeofthegame.Aftertheyplayed,theauthorsadministeredasurveytothe
teachers.Theteachersparticipatedintheimplementationindifferentlocations.Theywereselected
basedontheprerequisiteofbeinganinstructorandhavingEnglishreadingcomprehensionskill.

Theteachersattemptedtoaccomplishoneoftheteacherprofessionaldevelopmenttasksthat
couldonlybeplayedinthepre-serviceteacherrole,whiletheexpertscompletedthatprocessand
alsotriedtocompletethe‘OTAKMissions’playedintheexperiencedteacherrole.Theexpertsalso
completedthe‘TeacherInstitute’episodeandaccessedthe‘TeacherToolkit’tool.Thistooloffered
them the opportunity to experience different aspects of classroom management. In the episode
entitled,‘AnderCity,’theteachersaregivenamathematicaltask.Thescenarioofthistaskrequires
determiningthebrandofthebicyclestobepurchasedforthecity.TheMayorandthejournalistare
thenon-playablecharacters(NPCs)in thegame.Theteacher is,asaplayer,requiredtofindout
whichbicyclebrandisthebestandvoteforit.First,theplayergoestothetesttrackandconductsten
testsofthedwelltimeofthebicycle.Thentheplayercalculatesthemeanofthetestsandreportsthe
result.Next,theplayertalkstosomepeoplefromtheshopsnearby,tolocals,andtotheMayor.After
receivingtheiropinions,theplayergoestothetownhalltovoteforabicyclebrand.Theteachers
explaintheirselectionintheirownwords.ThisepisodeofARmakestheteachersdoresearchusing
calculations,tests,andinterviews,andhasthemimplementthegame’spedagogicalphilosophyto
arriveataconclusion.Figure1showstheTeacherToolkit,andFigure2showsvisualsfromthe
teacherprofessionaldevelopmentmodules.

The Teacher Toolkit includes five sections. The first section is ‘My Desk.’ It includes the
summaries about the educational activities of the class, which enables teachers to organize the
profilesoftheirclasses.Inaddition,thereisashardflowerinthissectionwhereteacherscanwrite
theirpersonalexperiences,addusefulnotesandsee theirclass’sprogressusing the journal tool.
Thesecondsection,‘MyQuesters,’listscurrentstudentsandcanbeusedtoaddnewstudents.This
section includesstudents’personal informationand therecordsof theeducationalactivities they
havedone.Here,teacherscanalsoseetheirstudents’rights,scores,thefrequencyoftheirloginsinto
thegameandextensivestatisticsfortheirclasses.Inthethirdsection,‘MyCurriculum,’teachers
canselectanyofmorethan500tasksthatareclassifiedbytopicandassignthemtotheirstudents.
Thissectionalsoenablesthemtoreviewthepurposesofthetasks,thevirtualworldwheretheyare
located,andtheirsub-tasks.Here,teacherscanalsoseetheactivetasksintheirclasses,students’
feedbackaboutthesetasks,towhatextentthetasksandsub-tasksassignedtotheclassarecompleted,
whichstudentshavecompletedthesetasksandwhichhavenot.Inthefourthsection,‘Activities&
Tools,’teacherscandefineobjectstobepurchasedaswellastheirprices,andtheycanreviewthe
purchasinghistoryoftheseobjects.Moreover,teacherscanseetheirstudents’responsestothesurvey,
thecompletionrateofthesurvey,administerassessmentexaminationstotheirclasses,andreview
theresultsafterwards.Inthissection,teacherscanalsoseetherewardsandscoresearnedbytheir
studentsandsendthembonuspoints.Thefifthsection,‘MyRecords,’includesinformationaboutthe
completedanduncompletedtasks.Here,teacherscanreviewthefeedbackofthestudentswhether
thestudents’performancehadbeenscoredornot.Whenteachersclickon‘Guide’inthe‘Teacher
Toolkit,’theyaccessextensiveinformationabouteachtaskandhowtousethetoolsinthetoolkit.
The‘Help’buttonshowsthefunctionsofthebuttons.
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Data Collection Tools and Data Analysis
The authors received five teachers’ and five experts’ opinions about their experiences with the
teacherprofessionaldevelopmentmoduleusingaquestionnairewithopen-endedquestions.After
thequestionnairewascreated,itwasreviewedandevaluatedbythreefacultymembersotherthanthe
authors.Theauthorsalsoadministeredademographicaldataquestionnaire.Thequalitativedatain

Figure 2. Images of AR’s teacher professional development modules

Figure 1. The teacher toolkit
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thequestionnairewereanalyzedusingcontentanalysisbyfocusingonrelatedparticipantexperience
suchasthecharacteristicsoftheARgame,theuserexperiencewithintheARgame,theeducational
characteristicsof theARgame,andusefulnessof theARgamein termsof teacherprofessional
development.Therawdatahavebeenreportedindetailonbehalfoftransferability.Inordertoprovide
reliability,therawdataandanalyseswerereviewedbyexperts.Therawdatawereanalyzedbythree
researchers.Thesocialenvironmentandprocessesweredescribedforverifiability.Forconsistency,
researchersdidnotaddtheirowncommentstotherawdata.

FINDINGS

The Experts’ opinions
Theexpertsevaluatedtheeducationalgameandreportedthatthevisualsweregood,andthatthe
graphicshadaverylife-likedesign.Theysawthecharactermodelingandlightingdetailsasadequate,
althoughnotenoughenvironmentaldetailswereincludedinthegame.Theexpertsalsosaidthatthe
appearanceoftheobjectsandthemovementsofthecharacterswerenotveryrealistic,butthegraphics
couldbequalifiedassuccessfulgiventhestateofthetechnologywhenthegamewasdesigned.

Anevaluationoftheplayabilityofthegameindicatedthatitwasdifficulttoplaythegameby
usingonlythekeysonthekeyboard,yettheuseofthemousemadeiteasiertoplayandwhenthe
gamewasplayedusingdifferentkeys,thischangewasnotreflectedonthegame.Themechanics
ofthegamewaseasyandclear,whichmadeitpredictablefortheplayerswhowerefamiliarwith
computergames. Itwasdetermined that theviewpointswerenotsufficient in interiors,and that
charactermodelinghadnovisualoraudioeffectonthegame.Itoccasionallyfrozeandrequired
Englishreadingskillstoplay,whichlimiteditsplayability.

Whentheexpertsevaluatedthegameineducationalterms,theydeterminedthatthegamewas
excitingandfunctionedasaneffectivelearningmethodsinceitassignedtaskstoparticipantslike
inproject-basedlearning.Theparticipantsproceededinthegamebydoingresearchtoachievethe
tasksassignedtothem,andtheyneededtofindthingsoutbythemselves.Thegamewassuccessful
educationallythankstoitsrelevantexplanations,anditmadeusersmoreenthusiasticaboutbyrequiring
taskstobeperformedbyfollowingspecificsteps.Thisarousedplayers’curiosityaboutwhatwould
happennextastheycompletedthetasks.

TheexpertsthoughtthatthedifficultyleveloftheEnglishinthegamewasnottoohighfor
playerswhohadagoodcommandofEnglishiftheyreadcarefully.Althoughthetaskswereeasyto
understand,thelackoflanguagesupportcausedplayerstolosetimetryingtounderstandthetasks,
andthegameisnotsuitablefornon-Englishspeakers.Theexpertsalsosaidthattheinstructionsfor
someofthetaskswerenotclear.Otherpointsreportedbytheexpertsincludethatthetaskswere
explainedinlengthyinstructionsthatdistracttheplayersandneedtobeshortened,andthecluesfor
performingthetaskswereinsufficient.Feedbackaboutsuccessorfailuretocompletethetaskswas
alsoinadequate,andinsomecasestheplayerswereunabletoobtainaresultandpasstothenext
levelalthoughtheyaccomplishedthetaskswithmucheffort.Theexpertsalsosaidthatiftheauthors
desiredtohavelargegroupsofpeopleplaythegame,itshoulddefinitelybetranslatedintoTurkish.

Thegame’scontributionstotheteachers’professionaldevelopmentwasevaluatedbyexperts.
Theirevaluationrevealedthatthegamemadeteachersgainexperienceabouthowtoguidestudentsto
self-learningandtoobtaininformationontheirown.Ittaughtthemhowtoguidestudents’development
andgavethemideasabouthowtouseeducationalgamesintheirlessons.

Theguidanceofcertaincharactersorientedtheplayerstothetasks,andthiscouldshapetheir
professionallivesbymeansofpuzzle-likeactivities.Inaddition,theysaidthegamewasbeneficial
for teachers since it introduced them toalternative learningenvironments,helped themadapt to
innovativelearningapproaches,andgreatlycontributedtointegratingtheseinnovativeapproaches
intoeducation.
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Theexpertsalsoreportedthatthegamegaveteacherstheopportunitytoexperiencelearningin
game-basedrichlearningenvironmentsandtolearnbyplayingintask-basedlearningenvironments.The
gametaughtteachershowtouseandmanagetheclassmanagementsoftwareandcontentadministration
system,bothofwhichfunctionsimilartoLearningManagementSystems(LMSs)andtheknowledge
andskillsneededtomonitorstudents’developmentusingonlinesurveysandexaminations.

TheexpertssaidthattheyoccasionallyhadproblemswiththeInternetconnectionwhileplaying
theteacherprofessionaldevelopmentmodule,andthatthegamefrozesometimes.Theyfounditvery
difficulttosettheangleofthecamera.Moreover,theexcessivelengthofsomeofthetextsmade
themlessenthusiasticaboutplayingthegame,andsomeofthemapswerenotclearandeasytoread.
However,theywereabletocontinueplayingthegamewhentheyfoundoutthatinterruptionsinthe
gamewereduetotechnicalproblemsthatwerelatereliminated.

Theexpertssaidthatitwasnecessarytoeliminatetheinterruptions,shortentheinstructionsand
resolvetheproblemswithcameraangle.Theyalsosaidthatitwasaproblemthatitwaspossibleto
writeinthechatwindowevenifitwasclosedandthatthisshouldbefixed.Inaddition,theysaid
thatsomeredundantNPCsshouldbeexcludedfromthegame,thenumberofthedirectionsshould
beincreasedandthevisualeffectsshouldbeenhanced.

Theexpertssaidthereshouldbemoreguidingcharactersinsomepartsofthegameandthatan
audioguideshouldbeaddedtothegametoincreaseplayers’feelingofsocialpresence.Theysaid
moreeffectiveanimationscouldgivefeedbacktoplayersaftertheyaccomplishtheirtasks.Adding
avarietyoflanguageoptionswouldmakethegameavailabletomanymorepeople.Finally,they
suggestedthatatechnicalsupportteambepresenttohandleproblemsinstantly.

Teachers’ opinions
Accordingtotheteachers,thegamewaseye-strainingandwasneitherrealisticnorinterestingenough.
However,mucheffortwenttolocatingobjectswheretheywouldbeinreallife.Theyalsofound
itdifficulttocontrolthegameusingthekeyboard,thattheangleofthecamerawaspoor,andthat
bothreduceditsusability.Theteacherssaiditwasnecessarytoenhancegamecontrolandplayers’
viewpointstogiveplayersbettercontrolofthegameandkeepthemfromgettingboredortired.

Ananalysisoftheplayabilityofthegamerevealeditwashighlyrestrictivethatthelanguageof
thegamewasEnglish.ConsideringthatamajorityofstudentsandteachersinTurkeyhaveproblems
withspeakingforeignlanguages,itisveryhardforthemtoachievetherequiredtasksandexperience
theplayabilityofthegamewithouttranslatingitintoTurkish.Theteacherssaidthattheassigned
tasksorsituationswerenotveryclear,thattherewerenotenoughinteractionsanddirectionsfor
thecourseofthestory,andthattheplotofthegamewasnotexcitingenough.Theteachersalsohad
positivecommentsandfoundtheplotandthelogicofthegametobefavorable.Theysaidthatboth
directlyandindirectlyassignedtaskswereunderstandable.However,theyhadproblemsperforming
thetasksinorder,andmostwereunabletoreachtheresult.Theteachersalsosaidthattheygotlost
inthegame.Thiscausedthemtofeelalienatedandunsuccessful.Thisresultedfromthefactthat
theywerenotgivenenoughcluestosolvetheproblemandtheinteractionswereveryrepetitive.They
reportedthat,despitecompletingthetasks,theycouldnotmoveontothenextlevelinsomepartsof
thegame,makingthetasksaviciouscircle.

ARwas reported tobebeneficial in the sense that it got the teachers’ attention and led
themtodevelopapositiveattitudetowardstechnology-basedinnovativeteachingandlearning
methods. It was particularly interesting for teachers that the game used the inquiry-learning
method.TheysaidthatTurkishlanguagesupportshouldbeincludedinthegamesothatitcould
beusedbymanymorepeople,andthatthefeedbackafterthecompletionofeachtaskshouldbe
improved.Theyalsosaidthatthecurrentstageofthegameshouldbeindicatedmoreclearly,that
theinstructionsshouldbeshorter,andthatthecameraanglesshouldbeimproved.Theyfound
lengthytextswereboringandtime-consuming,whichwasadisadvantagesinceitextendedthe
durationofthegame.
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The conversations in the interactions should be made by talking, the music and audio
effects in the background of the game should be enhanced and the characters should have
moreoptionsofmovement.Theteacherssaidthatthegamecouldbemoreinterestingwith
thesemultimediaaspects.

DISCUSSIoN AND CoNCLUSIoN

ThisstudyusedARforteachers’professionaldevelopmentwithbothpositiveandnegativeresults
andobtainedtheparticipants’opinionsandsuggestions.Althoughtheappearanceofthegamewas
insufficienttoteachers,theexpertsfounditadequate.Boththeexpertsandtheteacherssaidthatit
wasdifficulttocontrolthegamebyusingthekeyboardandthecameraangleswerenotsatisfactory.
Althoughtheexpertslikedtheplot,thenarrativeandthelogicofthegame,theteacherssaidthat
theinteractionsandinstructionswerenotsatisfactory.Thismaybeduetothefactthattheteachers
playedthegameforlesstimethantheexperts.

Bothteachersandexpertssaidthatthetasksinthegamewereeasytounderstand,thatthetexts
inEnglishwereverylong,andthatTurkishlanguagesupportwasinsufficient.Theyalsosaidthat
occasionalproblemswith the Internetconnection interrupted thegame,and that theseproblems
shouldbefixed.Thegame’stechnicalproblemscanbeeliminatedbyplayingitoncomputerswith
highbandwidthconnections.

ARcontributedtotheteachers’professionaldevelopmentbygivingthemtheopportunitytoadapt
tocurrenttechnologies,creatingawarenessaboutthepedagogicaluseoftechnologyandeducational
games,makingitpossibletoorganizevirtualandsocialeducationalenvironmentsanytimeandanywhere,
andteachingthemaboutthesupervisionandsystemusageofcontentcreation.Theauthorsbelievethat
adaptingtotheinquirylearningmethodinthegamewillhelptheirprofessionaldevelopment.

ThestudybyTüzün(2006)arguedthattheuserswereabletocompletetheeducationaltasksby
interactingandhelpingeachother.Thisstudyalsofoundthattheteacherstriedtoachievethetasksby
helpingeachotherthroughcommunicationchannelssuchasmessaging,instantchat,andinteracting
withinthegame.Moreeffectiveuseofthesecommunicationchannelsmadeitpossibletocomplete
thetasksmorerapidlyandaccurately.

Thefindingsofthestudyindicatedthattheteacherprofessionaldevelopmentmoduletaught
teachershowtoguidetheirstudents’development,andgavethemideasabouthowtouseeducational
games in lessons. The module drew their attention and gave them a positive attitude towards
technology-basedinnovativeteachingandlearningmethods.Kohetal.(2012)stressedthatteachers
shouldbeopen-mindedandpositiveaboutcomputergames,whichisconsistentwiththefindingsof
thisstudy.Barabetal.(2005)determinedthatstudents’learningacquisitionsgraduallyincreasewith
theinstructionaluseofAR.Thisstudyfoundthattherewasanincreaseinknowledgeandperception
aboutthebenefitsoftheuseofeducationalgamesinteachers’professionaldevelopment.

Bakaretal.(2008)conveyedthatteacherscangivefeedbackafterreviewingthestudents’portfolios
usingtheclassroommanagementtoolsincludedinAR,andtheycancustomizethesettingsintheir
classroomsbasedontheirneeds.ThestudybyTüzün(2006)foundthatteacherswereresponsiblefor
theimplementationofARintheirclassroomsatthelocallevel,andalearningmanagementsystem,
asystemwithmanyfunctions,wasusedtomeettheseresponsibilities.AsTüzün(2006)said,itwas
possibletodesignafavorablee-learningenvironmentbychangingthecontentaccordingtodifferent
regionsthankstotheflexiblestructureofAR,whichcanbemodifiedfordifferentsubjects,units,and
educationalgoals(Schwartzetal.,1999).ARtaughtteachershowtouseandmanagetheclassroom
controlsoftwareandcontentcontrolsystem,whichwerebasedonLMS,andittaughtthemhowto
trackstudents’developmentusingonlinesurveysandexaminations.Thesepointsaresimilartothe
findingsoftherelevantliteraturediscussedabove.

AltanandTüzün(2011)indicatedthatScienceandTechnologyteacherswantedtouseARintheir
lessons,andtheauthorsthoughtthatthisresultedfromteachers’attitudetowardstechnology.Teachers
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maynotdesire touse technologically rich learning environments since these environmentsbring
greaterworkloadsandcauseteacherstofeelashamedoftheirincompetencewithtechnologybefore
theirstudents.Theauthorssuggestthat,ifteachersaregiventechnicalsupportinthisfield,theywill
bemoreinterestedinAR.Then,teacherswillwanttouseARintheirlessons.WhenteachersuseAR
intheirlessons,theirtechnologicalskillswillimproveandprofessionaldevelopmentwillbeenhanced.

Altan(2011)reportedthattheparticipantshadproblemscausedbytheEnglishtextstheyhadto
readinAR’sEnglishinterface,andthatitwastechnicallynotpossibletotranslatethegameintoTurkish
completely.Similarly,Limetal.(2006)foundthatstudentshadproblemsduetolanguagebarriers.
Thisstudy’sparticipantsreportedthatinsufficientlanguagesupportinARcausedthemtolosetime
whiletryingtounderstandhowtoperformthetasks.Theimplicationisthatfuturetechnologically
richgamingenvironmentsforteachers’professionaldevelopmentshouldbecustomizableinterms
oflocallanguageoftheimplementationcontext.

Whengamesintechnologicallyrichlearningenvironmentsaretext-based,thismaycauseusers
togetboredquicklyandfeellikequitting.Justbecauseatechnologicallyrichenvironmentisgame-
baseddoesnotmeanthatstudentswillwanttouseit(Altan,2011;Devlin-Scherer&Sardone,2010).
Theparticipantsofthisstudyalsoreportedthatlengthytextualcontentmadeitdifficultforthemto
understandthetasks.Moreover,Altan(2011)determinedthattherewerecertaindisadvantagescaused
bytheshortageoftimeinthiskindoftechnologicallyrichlearningenvironment,andlearninggoals
maynotbeattainedduetolackoftime.

Gebre,Saroyan,andBracewell(2014)determinedthatthegroupswhoweretaughtbyteachers
with opinions about effective instruction had higher cognitive and practical participation levels.
Manystudies(suchasAltan&Tüzün,2011;Hyun,2005;Poitrasetal.,2011;Salteretal.,2013;
Thomas,2004;Zandvliet&Straker,2011)suggestedthattechnologicallyrichlearningenvironments
significantly contribute to students’ effective learning. However, the professional development
ofteacherswhoteachintheseenvironmentsplaysamajorroleinthiscontribution.Accordingly,
teachershaveagreatresponsibilityintechnologyprojectssuchasFATIH,whichwillpopularize
technologicallyrichlearningenvironments.

Theteacherprofessionaldevelopmentmodulecansupportteachersandbringthemtoahigherlevel
inthisfieldsinceitdevelopstheirabilitytousetechnologyandintegrateitintoeducation.Educational
gamesinteachers’professionaldevelopmentmayraiseawarenessofteachersfortheuseoftechnology
ineducation.The“Teachers’ProfessionalDevelopment”modulecanhelpteacherstochecktheir
studentsonline.Inthebeginning,teachersthoughtthatthistypeofapplicationswereverydifficult
touseorcontrol.However,theyrecognizedthatitwasaveryinterestingeducationalenvironmentas
theyproceededandcreatedthenecessarystructuresinthesystem.IntheAReducationalgame,the
teacherscandirectthestudentshowevertheywish,andgivethemthechancetodoresearchandobtain
resultsbythemselvesandachieveself-learningusingtheinquirylearningmethod.Learnerscanenter
ARwheneverandwherevertheywish.Teacherscanseethetasksachievedbythestudents,thestages
theypass,theirparticipationinactivities,andtheirmessages.Teachers’beingabletoseethistype
ofdetailedinformationisbeneficialinthesensethatitshowsthemthekindsofguidancestudents
needtoaccomplishthetasks.ARhasallowedteacherstopracticefortheadaptationofinformation
technology.Ithascreatedawarenessinteachersfortheuseoftechnologyandeducationalgamesin
education.Itallowedteacherstoorganizevirtualsociallearningenvironmentsindependentlyoftime
andspace.Withthisimplementation,teachersexperiencedtheeducationalgamesintheirlessons.
Inquirylearningstyleinthegamemaycontributetoteachers’professionaldevelopment.ARmaybe
usefulforteacherstodeveloppositiveattitudestowardtechnology-basedinnovativelearning-teaching
methodsanddrawattention.Moreover,theauthorsbelievethatteachers’useofthistypeoflearning
managementsystemwillteachthemthesuperiortechnologicalskillsrequiredbyboththetwenty-
firstcenturyandtheFATIHProject.
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LIMITATIoNS AND FUTURE woRK

Thisstudywasconductedwithonlyfiveteachersandfiveinstructionaltechnologyexperts.Teachers
andinstructionaltechnologyexpertshavenotspentthesameamountoftimeinthestudy.Onlyspecific
trainingmodulesandactivitieswerecarriedoutinthestudy.Researchersshouldconductmorestudies
ofeducationalgamesandteachers’professionaldevelopment toachieveacleareranalysisof the
effectsofeducationalcomputergamesonteachers’professionaldevelopment.Futureresearchcan
beconductedwithmorepeopleanddifferentcontentmodules.Furthermore,theeffectofdifferent
educationalgamesontheteachers’professionaldevelopmentcanbeexamined.
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