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ABSTRACT

The digital cultural heritage field has been developing in parallel with modern archaeology by
collectingandstoringdatafromallaspectsoffieldwork,fromexcavationstovirtualrepresentations
andtoexhibitions,andbytransformingdataintoknowledgeandnewservices,rangingfromsupporting
scientiststoofferingedutainmentcontent.Asanintegralpartofarchaeology,thefieldofarchaeometry
dealswithexploiting laboratory techniquesand ICT tools toexamineandanalyzearcheological
findings.Thepresentarticlebrieflyreviewworksontheuseofvirtualenvironmentsinthedigital
culturalheritagefield,andsecondlyreviewsapplicationsofvirtuallaboratoriesinarchaeometryand,
finally,basedontheobservationthatvirtuallaboratoriesarenowincreasinglyfindingtheirwayinto
education,tohighlightthekeyaspectsofaproposaltointegratevirtuallaboratoriesinArchaeometry
education.
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INTROdUCTION

TheevolutionofInformationandCommunicationTechnology(ICT)overthelastdecadesaffects
everydomainofscientificresearch.InthefieldofCulturalHeritage,ICTtechnologiesareusedin
manyareasbutthedeliberationaboutthewaynewtechnologiesandthepotentialoftheInternet
affecttheelectronicprocessingandpresentationofmuseumartifactcollectionsandmonumentsisstill
strongandalreadygoingonforabout20years(Liritzis,Al-Otaibi,Volonakis,&Drivaliari,2015).A
popularadagementionsthatthe21stcenturyarchaeologistsarenolongerexcavators(Djindjian,2015).
Archaeologistsandscientistsfromvarietyofscientificfieldsplayakeyroleinthedifficulttaskof
reconstructingthepastandprovidingpeoplewiththenecessaryinformationaboutthecivilizations
ofpastsocieties.Digitaltoolshavebeenemployedinculturalheritageapplicationsateverylevel
andtheirincreasedusefacilitatestheinformationprocessingandpresentation,concerningthefield
investigationandthepostexcavationphase(Wilhelmson&Dell’Unto,2015).

Thedigitalculturalheritagefield,asmajorpartofsynchronousArchaeology,depictstotheend
useralltheinformationfromexcavationtothevirtualrepresentation,usingICTtoolsateverystep.
Nowadays,therearevariousvirtualapplicationsofdigitalculturalheritagepresentation,including
virtualmuseumsandexhibitions,seriousgamesandvirtualrepresentations.AccordingtoKiourtetal.



International Journal of Computational Methods in Heritage Science
Volume 3 • Issue 1 • January-June 2019

2

(2017),virtual museums have a prominent role in realistic simulations of Cultural Heritage.Theidea
forvirtualmuseumshasbeeninitiatedasasolutiontotheproblemofthephysicalspacelimitations
andadditionallyasanopportunityforremotevisitorstohaveavirtualtour(Tsichritzis&Gibbs,
1991).Severalresearchanddevelopmentworkshaveledtoasignificantnumberofprojectsrelating
tovirtualmuseumsandexhibitions,mainlyforaparticularculturalstakeholder(Kiourt,Koutsoudis,
&Pavlidis,2016).InSylaiou,Liarokapis,KotsakisandPatias(2009),virtualmuseumtechnologies
arepresented.Anotherapproachconcerningdigitalarchaeologyisthevirtualenvironments(cities,
places,buildingsetc.),which,apartfromhistoricinformation,theyincludesocioculturalinformation
concerningthepastcultures(Abdelmonem,Selim,Mushatat,&Almogren,2017).Theseapplications
offerusersthepossibilitytoexperiencevirtuallyreconstructedhistoricplacesasvisitors.

Whilevirtualmuseumstendtosaturate(Kiourtetal.,2017),thevirtuallabs(inarchaeometry)
areflourishingsignificantlyinthefieldofculturalheritage(Liritzis,Volonakis,Vosinakis,&Pavlidis,
2015).Musílek(2015),statedthatarchaeometryistheapplicationofvariousscientificfields,like
naturalsciencesandengineering,forexploringarchaeologicalfindings.Inthestageofarchaeometry,
laboratoriesareusedinordertoexamineandanalyzethearcheologicalfindings.Thus,sciencestudents
(suchasphysicists,chemistsetc.)areeducatedinlaboratoryexperimentationtoacquirehapticskills
andinstrumentationconsciousness,whichwillbeusedintheanalysisofarchaeologicalfindings.
Laboratoryeducationcanbeenrichedbyusingvirtuallaboratoriesduetotheadvantagestheyoffer,
concerningmainlycostandtimeforpreparationreductionandimprovedsafety(Ma&Nickerson,
2006). Even so, the literature review concerning theuseof virtual laboratories in archaeometry
educationrevealedtheirlimiteduse,especiallyintheapplicationofanalyticaltechniquesusedfor
datingandartifact-usedetermination.

Scientists working on virtual worlds have already started to realize the potential of new
technologiesfor thedevelopmentofedutainmentcontentandservicesfor theirusers(Bickmore,
Pfeifer,&Schulman,2011).Inaddition,gamingforeducationalpurposesisasignificantandactive
researchdomain(Brown&Vaughan,2010;Nicholson,2011,2012;Seaborn&Fels,2015).Thishas
takeneithertheformofGame-BasedLearning(GBL)orSeriousGaming(SG).Theimportanceof
theplayingactivityhasbeenemphasizedinmanystudiesfromvariousdomains.Seriousgamescan
beusedasanalternativeapproachtoeducationinculturalheritage,asnumerousworksareusedto
enrichhistoryeducationandactualmuseumvisits.Andnowseriousgamestechnologiesareusedto
increasetheeffectivenessofvirtuallaboratoriesforculturalheritageapplications(archaeometry),
focusingindevelopmentofmoredynamic,pleasant,user-friendly,attractive,personalizededucational
environments.

The motivation of this paper is the identification of the lacks and the needs of educational
approachesbasedonvirtuallaboratoriesinthefieldofculturalheritageapplications(archaeometry).
Although,thevirtuallaboratoriesareusedforsomeyearsinscienceeducation,theiradoptionin
archaeometry is limited. So, the advantages they may offer as educational tools in the field of
archaeometryarenotfullyexploited.Inaddition,animportantincentivewastheneedformoresafe,
effectiveandwithoutpressingtimeconstraintslaboratorypreparationsofthestudents,foralmostall
sciencesdomainsaswellasinculturalheritagedomain,beforetheyconducttheexperimentonsite.

Themaincontributionofthisworkis,firstly,topresentareviewofstudies,concerningtheuse
ofvirtuallaboratoriesinthedomainofdigitalculturalheritage(archaeometry),inordertoreveal
thelimiteduseofthistoolinthespecificareaandalsotopresentthemostwell-knowninnovative
virtuallaboratoriesinarchaeometryforeducationaluses.Secondly,toproposeagamifiededucational
approach/frameworkinarchaeometryeducation,basedonavirtuallaboratory(laboratoryalreadyin
useinothercases),whichhasproducedthenecessaryinfrastructureforallowingtheperformance
ofeducationalexperimentsthatrequirecomplexequipment.Thisapproachfocusesmainlyinthe
preparationofthestudentsinvirtualexperimentationinprocessesinvolvedinthefieldofarchaeometry,
inordertoreducethecostofusingofhands-onlaboratories(realtools),costssuchasmaintenance
staff,materials,expendablesandhighcostequipmentwear.Also,topreventstudentsfromexposures
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