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ABSTRACT

Thispaperpresentsaproposalandaninitialprototypeforaseriousgame(SG)aimedathelping
second-language learners memorize a list of non-linked vocabulary items under a system of
visuospatialbootstrapping.Theusefulnessofsuchatoolwassuggestedbytheefficientoutcomesof
spatialmnemonicsinTEFLproviding21st-centuryteachers,students,andgamedesignerswithnew
possibilitiesanditrepresentsanewapplicationofCALL.Thegamedesignisbasedonamodified
version of Kalmpourtzis’ AMSTP game design model, and it uses aesthetics, mechanics, story,
technology,andpedagogyasitsbasis,addingthesixthelementtoitscore:userexpertise.Theresulting
AMSTP-UEframeworkallowsin-gameanalysisfromthepointofviewofateacher,alearner,or
agamedesigner.Thegameisafirst-personwalkingsimulatorusingthemediumofvirtualreality
(VR)toprovideitsplayerswiththefeelingofpresenceinavirtualworld.Theprototypesuggests
usingvisuospatialinformation,deeplearningAPIs,andin-gamedatacapture.
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1. INTRodUCTIoN

Thebenefitsforeducatorsoftechnology-relatedcompetenceshavebeenpointedoutbyresearchers
onnumerousoccasions(Cunningham,2000;Lam,2000;Rakes&Casey,2002;Baumannetal.2008;
Krumsvik, 2008;Comas-Quinn, 2011;Fullan&Langworthy, 2014, andPettersson&Olofsson,
2019), even taking us back to the origins of Computer-Assisted Language Learning (CALL) in
Second-LanguageAcquisition(SLA).TheOECD2030paperdefinesthesecompetencesaskeyto
meetingthechallengesofavolatile,uncertain,complex,andambiguousworld,harnessingdigital
toolsandartificialintelligence(EuropeanCouncil,2018;OECD,2018;Caena&Redecker,2019).
AsnotedbyChapelle (2003),CALLoffers second-language learners theopportunity to receive
enhancedinputoutsidetheclassroom,butKukulskaHulme(2005)arguesthatsomeofthedevices
availabletolearnersaresimplynotdesignedforeducationalpurposes,whichmakesitdifficultfor
teacherstousethem.Itisimportanttomentionthatcomputershavechangedtheroleoftheteacher
(Cunningham,2000),thesourceofinformationnowbeinginformationtechnologyandtheteacher
beingafacilitatorof learningwith the latter requiringfromteachersnotonly technology-related
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literacy such as computer-, information, multimedia-, and computer-mediated communication
literacies(Berge,1995;Warschauer,2002,2008;)butalsoaimingatblendingbothtechnologyand
contentcomponents(MishraandKoehler,2008;Chen,2008;Chen,2020).AccordingtoLi(2012)
teachersaremorelikelythangamedesignerstoproposeeducationalgamesthatalignpedagogical
objectives,curriculumstandardsandstudents’needsbecausebuildinganeducationalgameis,initself,
apedagogicalprocess.AspointedoutbyTheodosiouandKarasavvidis(2015),ifpedagogicalexperts
wantgamestobemoreeducational,theyshouldgetactivelyinvolvedintheirdesignthemselves.
Thiswould,ideally,resultingamedesignersandteacherscombiningtheirexpertiseandturningout
gamesthatarebothentertainingandeducationallyefficientatthesametime(Marneetal.,2012).

Themotivationalaspectofvideogamesappliedfordidacticpurposeshavebeenamplydiscussed
byanumberofauthors(Prensky,2001;Gee,2003;Jenkins&Klopfer,2003;Squire,2003;Squire,
2005; Cheng & Su, 2012; Osma-Ruiz et al, 2015; Hartmann & Gommer, 2019). However, it is
importanttonotethataneffectivegamedesignconsidersboththeintrinsicandextrinsicrewardsfor
play(Dodlinger,2007),withintrinsicmotivationpushingplayerstoactontheirownbehalfwhile
extrinsicmotivationpushesthemtoactthroughfactorsexternaltotheactivity(Denis&Jouvelot,
2005).Itisessentialtorememberthatplayers’experiencescanbebothfrustratingandlife-enhancing
(Gee,2003)andthatthegamegenerationhasdevelopedsuchcognitiveapproachesasactiveversus
passive,playingversusworking,fantasyversusreality,andpro-technologyversusanti-technology
(Prensky,2001),whicheventuallyaffectsthekindofteaching/learningstrategiesthatshouldbeoffered
totheselearnersbothinsideandoutsidetheclassroom.Bringinggamesintotherealworldforplayers
hasnowbecomepossibleduetocloserplayerintegrationwiththegamecontentviavirtual,mixed
andaugmentedrealitieswhichprovidetotallydifferentexperiencestodigitally-mindedgenerations
incomparisontolecturesorreal-worldpractices(Bower&Jong,2020).

2. dIdACTIC FoUNdATIoNS

Originallyappearingasatask-basedprocedurealignedwithspecificachievablegoals,CALLgradually
evolvedintoamultimedia-richsystemandseriousgamesenvironment,whichoffersaswitchfrom
in-classtoout-of-classactivities,andfromteacher-guidedtoself-directedstudy.Basedongraphics,
visual effects, and supported by music, games can increase student engagement and enhance a
teaching-learningprocess(Greitzer,Kuchar,&Huston,2007,Neville,Shelton,&McInnis,2009,
Cobb&Horst,2011,Thomas,2011,Lu2013,DiZou,Huang&Xie,2019).Playasaknowledge-
acquiringactivity,groundedonBruner’s(1974)andVygotsky’s(1978)research,hasbeenfruitfully
appliedtostartingupaserious-gamemovement(Sawyer&Rejeski,2002)anditspracticalityhas
beenhighlightedinrecentacademicliterature(Kahneman,2011;Malaquias,Malaquias&Hwang,
2018,Jiangetal,2019,Ouchaouka,2020).ThegameBunker-RoomsMnemonicstracesitsroots
back toa research reportbyLarchenCostuchen,DarlingandUytman (2020)whichdescribesa
framework supported by visuospatial bootstrapping (VSB), mobile-assisted language learning
(MALL),andAR-enhancedflashcards.Atotalofsixty-twovolunteers(N=62),allnativeSpanish
speakers,participatedinthatstudywithacontrolgroup(n=31)dealingwithdigitalflashcardson
mobilephonesandtabletstryingtolearntenunknownidiomsinEnglish,withtheircorresponding
translationsintoSpanishwithatimerestrictionof15minutes.Theexperimentalgroupwasinstructed
todistributeQRcodeswithmatrixbarcodespreparedbytheresearcheraroundthestudents´homes
neartofamiliarobjects;theythenhadtodedicatefifteenminutestolearningtenidiomsbywalking
aroundtheirhousesandscanningthequick-responsecodesthroughtheAugmentappwiththeirmobile
devices.Thecardscanactivatedaugmented-realitymodelswithidiomstextuallypresentedbothin
EnglishandinSpanish,integratingthemwiththestudents´habitualhomeenvironments.Afterthe
learningtime,thestudentswereaskedtotakeanimaginaryroutethroughtheirhousesrecallingthe
idioms.Retentionafterthetreatmentinboththeexperimentalandcontrolgroupswascheckedbya
fifteen-minute-delayorthographicandtranslationtest,adaptedfromaNelson-Dennystructure.A
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