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ABSTRACT

TheUniversityofPatras’LibraryServicesdesignedandofferedtoprimaryandsecondaryschools
the pilot educational program “From the Ancient to the Modern Tablets”, featuring immersive
multimedialearningexperiencesaboutthebookhistory.Thepilotprogramconsistedofthreestages:
aplayfullibrarytour,followedbyaninteractivegame-baseddigitalstorytellingactivitywithgame
elements,andacollaborativecreativereflectivehands-onactivity.Utilizingtheavatarpsychology
power, thevisualizationandsimulationaffordancesof3Dimmersive learningenvironmentsand
theappealofstorytellingandgame-basedlearning,the“gamified”blendednarrativeonthebook
evolution enabled learning as problem-focused, embedded and context-generated. An additional
researchstudywasconductedtoinvestigateteachersopinionsregardingtheeffectivenessofthe3D
VirtualImmersiveEnvironment(s);thisfocusedonstudents’learningandthinkingskillsinthesocio-
cognitive,psychomotorandaffectivedomain.Thisworkexposesthepedagogicaldesign,presents
thesocio-technicaldevelopmentandreflectsontheinitialresearchfindings.
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1. INTRoDUCTIoN

Attimeslibrarieshavebeencriticizedforbecomingincreasinglyoutdatedorirrelevantintheage
ofubiquitousaccesstoknowledgeandinformation.Wearguethatintheeraoflifelonglearning,
libraries canbecomeplacesand spaces,whichhost learningopportunities that are accessible to
all.Beyondfulfillingtheirtraditionalroleofofferinginformationandknowledge,librariescanbe
transformedandevolvetocriticalandreflectiveknowledgeproviders,canoffercreativeworkshops
anddevelopinnovative,openlearningspacesforanyage.Universalaccesscanbeachievedwiththe
helpofeducationaltechnologyspecialistsandlearninginnovatorsdesignthinking.

AsanintegralpartofitsmissiontheLibraryandInformationCenter(LIC)oftheUniversityof
Patrasconsidersthattostayaccessibletoandcollaboratewithschoolssoastosupportschoolteachers
andstudentsintheirlearningventures.ThisapproachisalignedwiththefunctionofLibrariesin
the21stcenturyas“thirdplaces”(Montgomery&Miller,2011)thatfacilitatelearninginmultiple
ways.“Athirdplaceisanopenaccessibleareaorspacewherecitizenscancongregatevoluntarily
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andinteracttoproducesocialvalue.”(Oldenburg,1999).Thetwootherplaceswherepeoplespent
theirtimedailyareworkplaceandhome.

In2012,theUniversityofPatrasdecidedtolaunchanewinstitution-wideinitiativecalled“Schools
gototheUniversity”,(UniversityofPatras,2014),andinvitedallinteresteddepartmentstodesign
andoffershorteducationalprogrammessuitableforprimaryandsecondaryeducationschools.All
programmeswerecommunicatedtoschoolsofthePrefectureofAchaia.Interestedschoolscould
arrangevisitsforoneorseveralclasstoanyprogramsduringaspecifiedspringopen-doortwo-week
period.

Respondingtothisinvitation,LICdesignedthepiloteducationalproject“FromtheAncientto
theModernTablets”,(UniversityofPatrasLibraryServices,2014),animmersiveplayfulmultimedia
learning experience about the history and future of books. The programme combines digital
storytelling,3dvirtualimmersivelearningenvironments,andgamification,utilisingtheconceptsof
problem-focusededucation.

The current work is an extended version of thework presented in a conference publication
forum,co-authoredbyMystakidis,Lambropoulos,Fardoun,andAlghazzawi(2014).Theextended
workelaboratesmoreonthepedagogicaldesign,thesocio-technicaldevelopmentprinciplesandthe
formativeassessmentresultsoftheeducationalprogramme.

2. THEoRETICAL BACKGRoUND

Inthissection,thereisanexposureofourmaintheoreticaltermsandpedagogicaldesignconcepts.
Thussections2.1-2.4outlinetheconceptualessenceandpersonalmotivationtoaimatconstructing
thistypeofpedagogicalinstrumentthatmainlytargetsathistoricalevents’findingandunderstanding.
Thewholeresearchstudyhasbeencarriedoutinanexperimental,ratherunusual,butyetinnovative
andeffectiveway,whichrevealedinterestingconceptualpedagogicalaspectsofproblem-focused
educationandenquiry-basedlearning.

2.1. Digital Storytelling
Storytellingisauniversalanddiachronicmediumforknowledgeandwisdomtransferacrosscultures
(Bruner,1991).Storytellingisthesocio-culturalactivityofsharingstories,oftenwithimprovisation,
theatrics,orchangingtheemphasisondifferentaspects.Historically,variousstoriesandplotshave
beensharedbyhumansasameansofentertainment,education,culturalpreservationandinstilling
values and cultural norms. Crucial elements of storytelling are the plot, the characters and the
narrativepointsofview.Theterm‘storytelling’,however,hasratherbeenusedinanarrowsenseto
referspecificallytooralstorytellingandalsoinaloosersensetoconsidertechniquesusedinother
mediatounfoldordisclosethenarrativeofastory(Wikipedia,2017).Furtherdigitalstorytelling
usescontemporarytechnologies,suchasdigitalmediatoutilizetheancientformofcommunication
throughstories.Moreover,digitalstorytellingutilizesvisualandauditoryelementstocomposeand
delivervaluablemeaningsandmessages.Musicandsoundeffectscanaccompanythenarrativeto
addatmospherictensiontotheexperience.Thistypeofstorytellingisarathercompellingmethodto
constructandorganizelearningbothforchildrenandadults(Ohler,2006).Itcanbeusedbothasa
teachingandlearningstrategy,forexampleasavitalcomponentinanorganizedstudent(individual
or group) project. Van Eck argues that narration and storytelling are two of the most powerful
instructionalstrategies(VanEck,2007).“Storiesallowustolearnfromtheexperience(s)ofothers
withouthavingtofaceanotherperson’spersonalconsequences…”(Baer,2013).McAdamshasargued
thatthehumanbehaviorisbeingguidedbynarrativeconstruction(McAdams,2006).Storytelling
hasalsobeenfoundtobeaneffectivemethodtoincreaseinformationretention.AdvalandWyer
(1998)havedemonstratedthatadultstendtorememberfactsandotherpiecesofknowledgemore
accuratelyiftheyencountertheminastoryratherthanreadingtheminalistorsimpletextformat
(Adaval&Wyer,RobertS.,1998).
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Digitalstorytellinghasbeenusedworld-wideinclassroomeducationwithexcellentpedagogical
results(Clarke&Adam,2012;McDrury&Alterio,2003;Moon,1999).Morespecifically,digital
storytellinghasbeenfoundtoimprove1)studentcomprehension,2)logicalthinking,3)literacy,
writtenandorallanguageskills,4)studentmemory,5)cross-curriculumlearning(Haven,2007).In
mostinstances,however,digitalstorytellinghasbeenusedasastudentactivityforthedesignand
productionofdigitalartifacts,usuallyasapartofanassignedprojectorasthemeansofindividual
orgroupreflection.Inthecontextofourstudy,wechosedigitalstorytellingasanenquiry-basedand
problem-focusededucationframeworktoconstructanoverarchingnarrativefortheachievementof
selected,pre-definedteachingaimsandlearningobjectives.

2.2. Increasing Commitment through Game, Gamification and Play
Arecent(revisited)additiontotheeducators’arsenalisthetargetofincreasinginterestinplayful
activitiesandcommitmenttolearningthroughgames,thatisgamificationandplayfuldesign.During
well-designedimmersivegameschildrenandadultlearnerscouldexperiencethestateofaproblem,
enquiry,orsimplefactflowasanimmersivelearningexperience.Otherwisestatedthelatterstateof
flowcanbeevidencedastheoptimalstatewherebetweenboredomandanxietyapotentiallearner
can utilize an ever-changing learning identity through achievement of balance between learning
challengesandskillstobeacquired(Csikszentmihalyi,1990).Suchgamescanbeusedasappropriate
learningexperiencesaccordingtoVygotsky’szoneofproximaldevelopment(Lambropoulosetal.,
2012).Aplethoraofgameshavefrequentlybeenusedtoinitiate,enhanceandfacilitatelearning
(Gee,2004;Squire,2005).Storyanddigitalstorytellingisagamemechanicingamestoprovide
acompellingnarrative.Onecommonformofdigitalstorytellingappliedingamesis,forinstance,
“thehero’sjourney”(Goldstein,2005),whichfocusesonadventuresandvalues.Gamificationisthe
incorporationofgamemechanicsandelementsinanon-gamingcontext(Deterding,Dixon,Khaled,
&Nacke,2011).Schilleralreadyin1875pointedoutthatplayistheexpenditureofexuberantenergy.
Gamification,gamesandplayassucharedistinctstrategiestoincorporatetheelementoffuninthe
learningprocess,sostudents’commitmentwouldincrease.

2.3. Problem-Focused Education (PFE) and Manifold Thinking Skills
Problemsarechallenges inreal-lifesituations thathavebeenusedasprimarybuildingblocks to
designsocio-cultural,situatedstudent-focusedlearningexperiencesforattendance-basedanddistance
learningprograms(Margetson,2001).Problem-basedlearning(PBL)orchestratesstudentlearning
asaprocessofapprenticeshiponsolvingreal-lifeproblems(Margetson,2001).Theaimofproblem-
basedlearningistoprovideabridgebetweenlearningandreallifeandencouragemanifoldthinking.
Manifoldthinkingincludesfourtypesofthinkingskills:creative,critical,caringandreflectivethinking
(Valtanen,Berki,Kampylis,&Theodorakopoulou,2008).

Proponentsofproblem-focusededucation(avariationofPBL)arguethatlearning,shouldbe
structured around meaningful, complex real-life problems instead of isolated subjects and self-
containedcourses.Problem-focusededucation(PFE)followsamoreflexiblethanPBLapproach:
PFE1)beginswithaproblem,2)presentstheproblemasareal-lifesituation,3)supportsstudents’
manifoldthinkingandworkinginagroup,4)encouragesstudentstoidentifytheirownlearningneeds
andtakeresponsibilityoftheirownlearningprocesses,and5)encouragesassessmentandevaluationof
thelearningprocessanditslearningoutcomes(Valtanen,Berki,Georgiadou,Ross,&Staples,2011).

Inthiscontext,weadoptedtheprinciplesofproblem-focusededucationandcombinedthem
withdigitalstorytellingin3Dvirtualimmersivelearningenvironments.Insodoing,wedesigned
learningactivitiesto1)facilitatestudents’independent/individualor/andgrouplearning,2)increase
theresponsibilityofownlearningprocesses;3)developmanifoldthinkingandotherskillsand,finally,
4)advancedeeplearningstrategiesintheeducationaldesignsofthefuture.
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2.4. 3D Virtual Immersive Learning Environments
3DVirtualImmersiveLearningEnvironments(3DVIEs),alsocalled3dVirtualWorldsormulti-
uservirtualenvironments-MUVEsarethree-dimensionalcomputer-generatedvirtualspacesthat
enable educators to enhance both attendance-based teaching (Nussli & Oh, 2014) and distance
learning(Endicott-Popovsky,Hinrichs,&Frincke,2013;Hill,2011)byapplyingsocio-constructivist
instructionalmethodssuchassituatedandexperientiallearning(Dede&Dawley,2014;LizFalconer,
2013).Morespecifically,3DVIEsareflexiblelearningtoolsforutilizingapproachesofstorytelling
tocreatesimulated(L.Falconer&Frutos-Perez,2009)andgame-basedlearningexperiences(Hill
&Mystakidis,2012).

TheLibraryandInformationCenter(LIC)oftheUniversityofPatrasofferedthefirstopencourse
seriesin3DVIEsinGreekhighereducationintheframeofaprojectcalled“OpenWorkshopon
InformationLiteracy”.Asaresult,thecreatorsoftheprogrammereceivedanationalsealofgood
digitalteachingpractice(Mystakidis&Tsakonas,2012).

Inthisinstance,weused3DVIEsasadigitalmediumtonarrateatransmediastory,byvisiting
variousvirtualenvironmentsanddirectingimmerselearnersintodifferenthistoricaltimesandancient
civilizations.Transmediastorytellingexpandsthecontentdeliveryofastoryacrossmultipleplatforms
andmediasuchastelevision,internet,socialmedia,mobileapplicationsetc.(Jenkins,2006)

3. RESEARCH QUESTIoN AND RESEARCH METHoDoLoGy

3Dvirtualimmersivelearningenvironmentsanddigitalstorytellinghavenotbeenintroducedinto
Greekprimaryandsecondaryeducationasteachingtoolsandlearningmethodologies.Notwithstanding
theunderlyingtechnologiesareexpectedtobefamiliartosomestudents,primarilythroughcomputer
gamesin3Denvironments.Thus,ourinitialintentionwastoprovideteachersandstudentswiththe
opportunitytoexperiencedifferentteachingandlearningapproaches.

Secondly,wewantedtofindoutaboutthelocalschoolteachers’perceptionsontheshort-term
impactofthelearningexperiencesoftheirstudents.Ourresearchaimwastocapturetheinitialteacher
evaluationofthepedagogicalpotentialandeffectivenessoftheemployedinstructionalmethodfor
literacymotivationintheirclassstudents.Theteachershadtheopportunitytoobservetheirstudents’
behaviourduringallstagesoftheprogramme.Teacherswereespeciallyencouragedtoobserveand
interactwiththestudentsduringthefinalpartoftheprogramme,whichwasconsideredtobethe
stageofthecreativecollaborationandreflection.

Morespecificallyweaimedattacklingandansweringthefollowingresearchquestion:

Could enriched with (digital) storytelling and problem-focused education concepts 3D Virtual 
Immersive Environments have a positive impact in facilitating primary education students’ learning? 

Toaddresstheabove,weusedamixedresearchmethodologyapproach,whichisalsofoundat
theworkof(Venkatesh,Brown,&Bala,2013).Theapproachcomprisedthefollowingcomponents:

A. ateachersurvey(quantitativeresearch)incombinationwith
B. unstructuredinterviews(qualitativeresearch).

First,theteacherswereinformedabouttheresearchstudythroughtheLibrary’spilotproject
andwereinvitedtovoluntarilyevaluatethestudents’reactionsbycompletingananonymousonline
questionnaire that isourmainresearch instrument.Thequestionnairewasdesignedaccording to
Cohenetal’s(Cohen,Manion,&Morrison,2007)principlesofquestionnairedesigning.Thefinal
questionnaireconsistedoftwenty-ninequestionsorganizedinthreesections,focusingonthe:
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• Overallformativeassessmentoftheexperience;
• Assessment of the impact of used technologies on students’ in the cognitive, affective and

psychomotordomain;
• Teacherdemographics.

Second,afterthecompletionoftheeducationalpilotprogramme,weconductedshortunstructured
oralinterviewswithvolunteeringteachers.Duringtheseinterviews,weinvitedteacherstocomment
ontheprogramme’sdesign(e.g.educationalaims/aspects),implementation(e.g.appearance,interface
issues),aswellastheirstudents’reactions,interactionsandperformance,aswellasraiseissuesand
makefurthersuggestionsforimprovement.Theiranswerswererecordedbywritingnotes.

Finally, during the realization of the pilot project, we were able to collect further data and
combinedatawithanecdotalencounters,reactionsandspontaneouscommentsandquestionsfrom
thestudents,byobservingstudentsbehaviourandlearningattitudes.

4. PEDAGoGICAL DESIGN AND RESULTS APPRAISAL

Afteraseriesofunstructuredinterviewsandconsultationswithprimaryschoolteachers,thefollowing
learningobjectiveswereidentifiedforthe“FromtheAncienttotheModernTablets”programme:

• Tomotivateextracurricularreadingandpromoteearlier,historicaleventsandknowledgeliteracy;
• To develop socio-cognitive links among books reading, writing, and knowledge acquisition

throughinformationandcommunicationtechnologies;
• Toacquireanintroductorysetofuserskillsthroughatablet;and
• Topracticeteamcollaborationandcollectiveknowledgesharing.

Animportantchallengewastoavoidandovercomethepassivityandcompliance(andsometimes
conformityandboredom!)thatstudentsfacewhentheyaremerelypresentedwitheventsandfacts.
So,weregardedactiveuserengagementasacriticalsuccessfactor.Thus,tomaximizethestudents’
excitementandengagementwhiletargetingataprojectwithhighproblem-focusededucationquality
and learning value, we decided to construct the educational programme around selected game
mechanics.Thelearningexperienceconsistedofthreecomponentsandstages:

A. Aplayfullibrarytour(Figure1),
B. Aninteractivegame-baseddigitalstorytellingactivitywithplayfulelements,followedby
C. Acollaborativecreativehands-ongroupreflectionactivity.

AtthefirststageanduponarrivingattheLibrary,studentsparticipatedina30-minuteplayfultour.
Thelatterfeaturesvariousproblem-focusededucationconceptsandgamemechanicsincorporatedand
built-inthisintroductorylearningcomponent;suchconceptsandfeaturesare:teamplay,competition,
challenge,informationseeking,quests,choices,surprise,curiosity,andexpression.

Atthesecondstage,intheLibrary’sseminarroom,thestudentsparticipatedinaninteractive
playfuldigitalstorytellingexperience.Theywere invited toassistadigitalagent, in the formof
an avatar, like an online tutor, on the quest through a series of 3D Virtual Immersive Learning
Environments(3DVIEs).Thedisplaywasvisiblebyallstudentsviaavideoprojector.Withthe
helpofthistutor-avatar,whichwascontrolledbyaLICinstructor,childrentraveledbackintime
andvisitedsimulated3Dvirtualenvironments.Therealisticallyconstructedvirtualenvironments
allowedstudentstoimmersethemselvesexperiencingaesthetics,architecture,clothingandtheculture
ofthattime.Moreover,thestudentsexploredcyber-spaces,observedonlinehistoricalsamplesand
experimentedwithinteractiveobjectsrelatedtotherespectivestudiedtechnologicaladvancement
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Figure 1. Playful Library Tour: Students searching for books
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ormilestone.Atthesametime,appropriatelytimedsoundtrackwaswovenintothestorytoenhance
theemotionaldepthand feelingof immersion.Thisparticularactivityhighlighted the following
milestonesaboutthehistoryofthebook:

• Storytellingandancientcavedrawingsca.32000BC
• Theinventionofwritingandancientclaytabletsca.3500BC
• LinearA&Bscriptca.1450BC
• Theinventionofthealphabetca.1200BC
• PapyrusandtheGreatLibraryofAlexandriaca.200BC
• Byzantine/RomanScriptoriumandthesystematiccopyofmanuscriptsinmonasteriesca.600AD
• Theinventionofthemovabletypeca.1040AD
• ModernLibraryca.1980AD
• Tabletsande-booksca.2014AD

Herein, concepts and principles from the Problem-Focused Education paradigm played an
importantroletoformalearninginnovation:Inordertomotivatestudentslearningweparticularly
usedcontextualizedproblemsanddesigned interactiveelements in the learningactivity.Ateach
stop,studentswereencouragedtodemonstratetheir(updated)knowledge,conceptualunderstanding,
andcritical,creativeandreflective thinkingskills related toeachmilestone throughage-specific
questionsandquizzes.Forexample,intheAncientGreecestop,thestudentsofthesecondandthird
gradeplayedamini-game,wheretheyhadtoguessthemodernequivalentsoftheancientPhoenician
alphabetletters.AlsointheSpaceAgestopwechallengedthestudentsoffifthandsixthgradeto
findasolutionforthestorageoftheever-increasingvolumeofbooksandknowledgeproduction.

Thestudentsweredividedintotwogroupssoastoactivelyparticipateinthegamethatrequired
twoteams.Eachteamscoredapointwhentheywereabletoanswerquestionsormakevalidand
usefulobservationsaroundeachmilestone.Thedurationofthestorytellingactivitywas45minutes.

An example of the above game activity was the Phoenician Alphabet Challenge, designed
forstudentsof2-6thgrade.Thetwostudentteamswerechallengedinturnstoidentifythecorrect
temporaryletterbyobservingamatrixofselectedPhoenicianletters.

Duringthethirdprojectstage,studentsweredividedintosmallgroupsofthreetofivepupils.After
abriefdemonstrationofthetablet’suse,eachgrouphadthechallengetodemonstratetheirreflective
andcreativethinking;discuss,experimentwiththetablet’ssoftware,decideandcollaborativelycreate
digitalartifactsinspiredbythepreviousbookhistoryexperiences(seeFigure3).Thecreativetask
haddurationof30-40minutes.Thesegroupsusedsimplemultimediaandimageeditingsoftware
ofamoderntablettoproducecompletelydiversedigitalartifacts(seeFigures2and4).Thetablets
wereleasedtoLICtemporarilybytheUniversityofPatras’Human-ComputerInteractionGroup.
ThebestdrawingsfromeachschoolwereshowcasedonLIC’swebsite.

5. SoCIo-TECHNICAL DEVELoPMENT AND LEARNING MoTIVATIoN

Forthesecondprojectstage,weneededtouseappropriate3Dvirtualimmersiveenvironments(3D
VIEs)thatweeitherdesignedandproducedoradaptedfromexisting3DVIEsintheplatformof
SecondLife.Thenew3DVIEsweredevelopedatacost-effectivemannerin-housebytheLIC’s
3DVirtualWorldsExpertandfirstauthorofthispaperintheUniversityofPatras’spaceinSecond
Life.Theexisting3DVIEswereusedandadaptedtemporarilywithpermissionbytheircreatorsand
administrators.Intotal,thefollowing3DVIEswereusedduringtheexperience:

• LascauxFranceprehistoriccave(seeimage3)
• AncientBabylon&Mesopotamia
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Figure 2. Students’ drawing (2th grade): “Phaistos Disk”, the first typography system in history
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• AncientGreece
• AncientEgypt
• Byzantinemonastery
• Typographymachine
• Spaceage

Thevisited3DVIEswereplacedinoradaptedfromthefollowingislandsinSecondLife:

• UniversityofWashington’sMuseumofVirtualMedia
• MuseumIsland
• AliceAcademy
• AncientAlexandria
• InternationalSpaceflightMuseum

The3DVIEsessentiallycontributedtothestudents’learningexperiencesinthefollowingways,
sincetherewasevidentlyclearthatthey:

• Depictedthecivilization’sarchitecture,naturalenvironmentandaesthetics
• Showedclothingandappearanceofa representativeofeachmilestone (through theavatar’s

clothingandskin)

Figure 3. Collaborative creative group reflection activity using tablets
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• Visualizedobjectsandnotionsnotavailableinthephysicallife,e.g.thearrangementofscrolls
intheGreatLibraryofAlexandria

• Demonstratedthroughprogramminghowinventionsworked(e.g.movabletype)
• Includedobjectstobeusedaspromptsduringthegame(e.g.thePhaistosdisk)

Theroleoftheavatar(Yee&Bailenson,2007)wasalsoequallycrucialtothedesignofthe
learningexperienceasitcontributedtoanadditionalplayfulelementbeyonditsfunctionalrolein
the3DVIEsandinfluencedinteractionandmotivationpositivelyandevidently.Throughtheuse
ofappropriateanimations, thedigitalagentrespondedtostudents’questionsandanswers,action
suggestionsorothersurpriseeventsinthestoryboard,demonstratingemotionsandsoundeffects.
This rather non-anticipated behaviour was a surprising element that understandably entertained
thestudentswidelyandprovidedaflairstyleofaninteractiveshowduringthemotivatedlearning
experience(seealsoFigure5).

6. CoNCLUSIoN AND FUTURE RESEARCH AND DEVELoPMENT

Storytellingcanbeusedtodevelopanddemonstrateeducationalaimsinpractice.Moderndigital
mediacancomplementtraditionalwaysoflearningbycreatingnewwaysforlearnerstoexperience
andrememberstoriesandassociatedinformationandknowledge.

Asthiswasapilot,butalsoanongoingresearchproject,weherebyonlypresentandreflecton
someinitialfindingsandoutlineresearchlimitations,generalskepticismandfuturesteps.

Tools for team collaboration can provide an assisted to learning environment for early age
learners.OnlinegamesandotherICTs,suchasthoseusedinourpilotprojectcandigitaliseinnovative
learningthroughinteractivefictionorparticipativestorytelling.Theycanfurtherenhancecuriosity
andstimulatelearningbyinvolvingtheuserininterestingvirtualworldsthatresemblerealfacts,
eventsandotherknowledge.

Figure 4. 3D VIE Ancient Egypt & avatar appearance in Second Life
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At theendof theproject’s laststage, the teacherswerecalledupon toevaluate the learning
experience’sdesign,layoutandactivities,aswellastheinteraction,reactions,behaviour,emotions
andperformanceoftheirstudents.Forthisdatacollection,theteachersfirstcompletedanonline
questionnaire.Thequestionnairewasdesignedconsidering the5responses-preferencesofLikert
scale(Cohenetal.,2007).

There were twenty-eight (28) teachers who participated in the current evaluation study and
responded to the questionnaire. In summary, the initial findings from this questionnaire’s data
collectionsuggestedthefollowing:81%oftheteachersconfirmedthatchildrenacquirednewskills
(withanswers:‘agree’and‘fullyagree’);85%affirmedthatthelearningexperienceaddedtothe
students’positivementalitytowardsbooksandreading;85%oftheteachersestimatedthatthelearning

Figure 5. Students’ digital artifact (4th grade): “Ancient Mesopotamian tablet with symbols”
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experiencehelpedchildrentoassumeapositiveattitudetowardsbooksandreading(answers:agree
&fullyagree);98%found3DVIEsusefulforfactsrecallingandhistoryunderstanding.

Duringthequalitativeresearchevaluationphase,throughtheunstructuredinterviews(Cohen
etal.,2007),amongothercomments(Mystakidisetal.,2014)theteachersexpressed,amongother,
thefollowingopinions,whichrangefromtheveryoptimisticandpositivetomoreskepticalones:

I have never seen my class so quiet and concentrated as when they attended this program.
You exceeded teachers’ and students’ expectations; you have captivated children’s interest and they 
enjoyed the program greatly. The whole visit to the Library was so alive.
I am not sure if the use of technology will increase my students’ desire to read books.

Overall,3DVirtualImmersiveEnvironmentscombinedwithengagingpedagogicalmethodssuch
asscaffolding(Chase&Scopes,2012)enabledLICtoproduceacosteffectiveandyetrichlearning
experienceincyber-space;andengagestudentsfromlocalschools,whichcouldnototherwisehave
becausetheywouldnotaffordtotraveltotheactualphysicalplaces.Utilizingthesocio-psychological
powerof theavatar image, thevisualizationandsimulationaffordancesof3Dvirtual immersive
learningenvironmentsandtheappealofstorytellingandgame-basedlearning,LICdesignedand
developeda“gamified”blendednarrativeontheevolutionofthebook,wherelearningisembedded
andcontext-enabled.

The“FromtheAncienttotheModernTablets”programmewasapiloteducationalprojectintended
toserveasaproofofconceptandthefirststeptowardstheformulationofanewpedagogicalframework
designwiththeessentialandtriedepistemologicalconceptsforafull-scaleprojectimplementation.

Due to resourcesscarcity itwasnotpossible toorganizea true randomsampling(Cohenet
al.,2007)byinvitingtrulyrepresentativeschoolclassestoparticipateintheproject.However,the
geographicaldistributionof thevisitingschoolswasrepresentativeenoughas it includedclasses
bothfromurbanandruralareas,butalsofromareasofhighandlowincome.Inanycase,theresults
couldbeskewedwhenwetakeintoaccountthedegreeofinterestandinitiativebyteachersandhead
teacherstoprovideoptionallearningopportunitiesbyparticipatinginthepilotstudyprogramme.

Inthenextphaseofourresearchanddevelopmentprojectweintendtoconductaresearchstudy
intheformofanexperimentorquasi-experimentsoastocaptureingreaterdetailtheeffectiveness
of3DVirtualImmersiveEnvironmentsonstudents’skillsinthesocio-cognitive,psychomotorand
affectivedomains.Also,anotablecontributiontothisstudywouldbetheimmediate(justafterthe
experiment),short-term(afewdays/weeksafter)andlong-term(afewmonths/years)feedbackfrom
thestudents-learnersthemselves;thisfeedbackaspectismissing,atthemoment.Thecollectionof
thisdatacouldprovideinvaluableinsightsforthepersonallearningprocessesandself-organised
learningskills.

Thisinformativeeducationalstudent-centredprogrammehasbeenpopularamongschools.The
programme’shighengagementlevelcreatedenthusiasticstudents’responsesandpositivelearning
behaviours.Thisprojectalsobecameknownandwell-acceptedamongteachers.Morethan1,500
studentsfromtwenty(20)schools(ages:7-15)haveparticipatedinandlearnedabouttypography
andthehistoryofthebookanditsfuture,ininnovativelearningwaysandadvancingtheirknowledge
andskillsthroughedutainment(education+entertainment).

Criticallyspeaking,thegapbetweenthosewhoenjoythelearningenvironmentswiththebenefits
ofnewtechnologiesandthosewhodonotisamajorsocietalconcern,oftenassociatedwithphenomena
ofsocialexclusion.Newmediatechnologies,ifaccessed,havethe(notyetfullyrealized)potentialto
assistpeoplefacingunequallearningopportunitiesoftenbecauseofeconomicinequality,geographic
andsocialdiscriminationandculturalmisrepresentation(Reed,2017).

Information seeking and finding in creative collaboration ways and enquiry-based/problem-
focusededucationapproacheshavebeenencouragingpedagogical frameworks andproved tobe
veryfruitfulincombinationwithgamemechanicsin3DVirtualImmersiveLearningEnvironments.
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Afurtherfutureresearchanddevelopmenttargetofthisongoingprojectistoaccommodatethese
pedagogical concepts within an epistemological framework that considers social inclusion and
promotesdeeplearningstrategies.Therearedifferentrequirementsforthelatter,andaccesstothese
newmedia,bothwithinandbetweencountrieswouldhighlightthedifferencesinthelearningprocess
andlearningoutcomes.Anyinequalities,oftenreferredtobytheterm“digitaldivide”,involveboth
questionsofaccess(whoisonline)andrepresentation(whatisonlineandhowtrulydoesitreflect
thediversedigitalworldcultures(seee.g.Reed,2017).Inthefutureofthisresearchanddevelopment
projectweprioritizedour investigationon issuesof inclusionanddigitaldivide,digital learning
identitiesandmulticulturalrepresentationanddeep/surfacelearningcomparisonwithintheframework
ofproblemfocusededucation.
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