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EMERGENCE OF DIGITAL REALITY TECHNOLOGIES

Digitalrealitytechnologiesareoftenusedasanumbrellatermtocoveranarrayofemergingtechnolo-
giesandtheirapplicationsinaugmentedreality(AR),mixedreality(MR),virtualreality(VR),360-de-
greevideo,andotherimmersiveplatforms(Cook,Jones,Raghavan,&Saif,2018).Recentadvancesin
articificialintelligenceandmachinelearningtechnologieshavepromptedmanypractitionerstoclaim
immersivedigitalrealitytechnologieswillbethenextstepinmanymarketingactivities(Pettey,2018).
ArecentreportinForbes(Herschman,2017;Tourville&ForbesAgencyCouncil,2018)pointoutthere
hasbeenagrowinginterestinexperimentationandactualimplementationamongbrandsuchasIkea,
Porche,Lowes,MTV,TOMS,WarnerBrothers,etc.tointegrateimmersiveARandVRintotheirmar-
ketingactivitiesandcommunicationcampaignstocreateconsumers’differentbrandexperiences.Rosy
andoptimisticpredictionshavepromptedtherapidspendingandinvestmentontheseimmersivedigital
realitytechnologies.TotalspendingonARandVRproductsandservicesisexpectedtoreach$160
billionin2021,accordingtoInternationalDataCorp.(IDC)(Cooketal.,2018).Ontheotherhand,the
ARindustryisalsoexpectedtoreach$100billionin2024,accordingtoGrandViewResearch(Holger,
2016).Similarlyheightenedinterestinthesedigitalrealitytechnologiesisfoundintheretailingindustry
(Herschman,2017).TheusageofARandVRsoftwareamongretailingenterprisesisexpectedtoreach
$1.6billionin2025(Herschman,2017).Theimpactsofthedigitalrealitytechnologies(inparticular,
virtualreality)havebeenexpandedtoentertainment,gaming,andsportsindustries(Petrock,2018).

However,thewidespreadandrapiddiffusionofthesetechnologiesstilldependsonthewillingnessof
corporateadopterstoallocatetheirresources.Accordingof2018GartnerCIOAgendaSurveyof3,160
ChiefInformatinOfficers(CIOs)in98countries,37%ofthemindicatethattheyhavepaidattention
toARandVR,butstillrefrainfromtakinganyplantoimplementthesetechnologiesintheirbusiness
activities(Petty,2018).Forthesedigitalrealitytechnologiestoreachthemassmarket,Digi-Capital,a
technologyconsultationfirm,hasidentifiedsevenkeyfactorsthatcoulddeterminethebusinesssuccess
ofARandVR(Grubb,2015).Theseareaffordability,flexibility,immersion,mobility,usability,vision,
wearability(Grubb,2015).SimilardeterminantsofARandVRdiffusionarediscussedafterusinghistori-
caldatatounderstandhowfastthesetechnologiescouldpermeatethesociety(Fink,2017)andatwhat
speed.Thesetechnicalattributesareclaimedtobecriticaltothesuccessofdigitalrealitytechnologies
asamassmarketproductbyofferingconsumerssubsidizedequipmentpurchase(i.e.,affordability),ex-
cellentimmersiveexperiencesbymeansofeasytouse,superbimagequality,ubiquitousaccess(Grubb,
2015).TheultimatesuccessofARandVRtechnologywillrelyonifthetechnologiescanbecomepart
ofconsumers’cultureandfashion(i.e.,wearability)(Grubb,2015).Inadditiontothesetechnological
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attributestodeterminetheadoptionofdigitalrealitytechnologies,theavailabilityofreality-creating
technologiesalsoplayssimilarlyimportantrole(Holger,2016).CitingareportbyPerkinsCoie,37%
ofconsumerssaytheyarerelunctanttoadoptARandVRtechnologies,duetoconcernsaboutcontent
availablitytojustifytheirexpensiveinvestmentinthesetechnologies(Holger,2016).Thesetwomajor
inhibitorsofwidespreadconsumeradoptionremainthesameevenaftertwoyearssinceHolger’s(2016)
predictions(Petrock,2018).OtherfactorsinaffectingthesuccessofAR/VRtechnologiesalsorelyon
consumers’knowledgeaboutandinterestinthem.Alarge-scaleonlinesurveyofover8,000consum-
ersbyNielsen’sMediaLab(2016)hasobservedthat18-54yearsoldconsumers’knowledgeaboutVR
(27%)iscomparabletothatof3Dprinters(24%),drones(24%),andwearabletechologies(29%),while
theirinterestinVRasafan(36%)isalsocomparablethatinInternetofThings(35%)andwearable
technologies(35%)(RefertoFigure1below).

THE ECOSYSTEM OF DIGITAL REALITY TECHNOLOGIES

Digitalrealitytechnologiestransformhowhumanbeingsinteractwiththeenvironmentthroughnew
interfacessuchasemotion,gesture,andgaze(DeloitteConsultingLLP&ConsumerTechnologyAssocia-
tion,2018)togiveusersasenseofpresence(eMarketer.com,2016).Consumers’immersiveexperiences
aremadepossiblethroughreality-creatingtechnologiesasshowninthedigitalrealityecosystembelow
tocreatebusinessadvantage(Figure2)(DeloitteConsultingLLP&ConsumerTechnologyAssocia-
tion,2018).

Virtualrealityisadigitaltechnologythatwillcreateafully-immersivedigitalenvironmenttoreplace
orenhanceuser’sexperiencesinareal-worldenvironmentwiththeabilitytonavigatethevirtualspace
throughtheuseofhead-mounteddisplay(HMD)devicesconnectedtocontrollers,smartphones,and
otherequipment(DeloitteConsultingLLP&ConsumerTechnologyAssociation,2018;eMarketer.com,
2016).SomepopularHMDsincludeFacebook’sOculusheadsets,MagicLeapOne,SamsungGearVR
(Patrizio,2017).

Augmentedrealityenablestheoverlayofcomputer-generatedcontentswithphysicalobjectsinusers’
actualenvironment(DeloitteConsultingLLP&ConsumerTechnologyAssociation,2018;eMarketer.
com,2016).Forexample,GoogleGlassemploysARthroughitsHMDtoprovideuserswithadifferent
experience(eMarkter.com,2016).Becausemobiledeviceshavebecomewidelyadopted,majorplayers
inthemobileARmarkethaveincludedwell-knowncompaniessuchasAlphabet,Apple,Face,andSnap
thatoffereitherembeddedARcapabilitiesintheirsmartphone(suchasGoogleandApple),orproviding
ARsoftwareapplications(suchasFacebookandSnap)(Seitz,2018).

Theintroductionof360degreevideo,ontheotherhand,allowsuserstoviewtheirenvironmentwith
asurroundedperspective(DeloitteConsultingLLP&ConsumerTechnologyAssociation,2018).Other
immersivetechnologies,suchasthelatestfree viewpoint video(Colletetal.,n.d.;Pagés,Amplianitis,
Monaghan,Ondřej,&Smolić,2018),alsoprovidesimilarlymulti-sensoryexperiencestousers(Deloitte
ConsultingLLP&ConsumerTechnologyAssociation,2018).Theemergingfree viewpoint videoisde-
finedas“ascenephotographicallycapturedinreal-timethatcanbeplayedbackinreal-timeandappears
likevideofromacontinuousrangeofviewpointschosenatanytimeinplayback”(Colletetal.,n.d.)

Recentadvances in thedigital reality technologieshave led to thedevelopmentofmixed reality
whichuserstointeractwithanenvironmentthatblendsdigitalcontentswiththephysicalworld(Deloitte
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ConsultingLLP&ConsumerTechnologyAssociation,2018).Thebestdefinitionofmixedrealityis
describedas“experienceswithreal-timecominglingofvirtualandphysicalobjectsachievedbyproducts
likeMicrosoft‘sHoloLens”(eMarketer.com,2016,n.p.).Asoneofthemostrecentinnovationsinthe
digitalrealitylandscape,theadoptionofMRisequallyinfluencedbythecorporatedecisionmakersfor
adoptionconsideration(Arena,2018).Inarecentsurveyof394USexecutivesinMarch2018,about
two-thirdsoftheexecutivesindicatethattheyarecurrentlytestingtheapplicationofMR.However,only
20%ofthemexpressthattheyarecurrentdeveloping,producing,ordeployingMR,despitethemajority
ofthembelieveMRisatechnologythatwillimpactontheirstrategicplaninthefuture(Arena,2018).

In their technical primer for digital reality technology, Deloitte Consulting LLP and Consumer
TechnologyAssociation(2018)identifythreeareasofkeyplayerstotakeadvantageoftheampleop-
portunityintheemergingdigitalrealitymarketplace.Theseplayerscanbebroadlydividedinto1)ap-

Figure 1. Results from a large-scale survey on consumers’ knowledge and interest in virtual reality
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plicationcontent(suchasindustryinformationandanalytics);2)infrastructureprovidersindatasystem,
hardware,orhead-mounteddevices(HMD),etc.;3)toolsandcontentsproducers(suchasapps,capture
tools,platforms,etc.).

Theinfrastructurecomponentoftherealitytechnologylandscapemainlycovershardware/equipment
toallowuserstointeractwithdigitalrealitycontents(RealityTechnologies.com,n.d.).Forexample,
head-mounteddisplays(HMD)arewornbyuserstoallowthemtoseevideosorimagesintheembedded
standardLCDscreen(RealityTechnologies.com,n.d.).SomepopularHMDsincludeFacebook’sOculus,
GoogleGlass,MicrosoftHoloLen,MagicLeap,HTCVive,tonameafewbrands(Patrizio,2017).On
theotherhand,input/outputdevicesconstituteanotherareaofthelandscapebyallowinguserstoprovide
sensoryfeedbackstotheHMDthroughtheirhand,feet,andbodymovements(RealityTechnologies.com,
n.d.).Theseinput/outputdevicesalsocreateasenseofactualinteractionswiththedigitallygenerated
objectsthroughforces,motions,andvibration(RealityTechnologies.com,n.d.).

Theplatformcomponentofthedigitalrealitylandscapeisoftencomposedofthreesub-areasofthe
technologies:distributionplatformstoaccessrealitycontents,processandenginesofcontentsediting
andcreation,andrealitycapturetools(RealityTechnologies.com,n.d.).First,thedistributionplatforms
arethegatewaywhereuserscanaccessanddistributedigitalrealitycontentsthroughclosed/specific
oropen/agnosticHMD(RealityTechnologies.com,n.d.).Ontheotherhand,software-basedtoolsal-
lowusersorcontentdeveloperstoeditandcreatedigitalrealitiesthroughcomputerimagegenerating
engines,filesizecompressiontechnologies,andeditingandstitchingsoftware(RealityTechnologies.
com,n.d.).Forexample,UnityTechnologiesofferssoftwareandtoolstofacilitatethedevelopmentof
3Dgame(Patrizio,2017).

Thefinaldomainofthisdigitalrealitylandscapeisformedbyavarietyofapplicationsandcontentsin
business,education,entertainment,healthcare,gaming,marketing,sports,travel,etc.(RealityTechnolo-
gies.com,n.d.).Thisparticularareaofthedigitalrealityecosystemhasseenmostburgeoningdevelop-
mentsbymanystart-upcompaniestocreateapps,tools,andcontents(RealityTechnologies.com,n.d.,

Figure 2. Digital reality ecosystem
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https://www.realitytechnologies.com/companies/)thatalsoconvergewithothernewmediaplatforms.For
example,ScopeAR(www.scopear.com)offerstheapplicationofAR,RemoteAR,intheworkplaceto
connectexpertstocollaborate,whileMindMaze(www.mindmaze.com)combinesneuroscience,mixed
reality,andartificialintelligencetodevelop“intuitivehumanmachineinterfaces.”Socialmediagiant,
Snapchat,similarsmartphoneapptoallowuserstoaccessavarietyofARapplications(Patrizio,2017).
Theconvergenceofdigitalrealitywithotherinformation-communicationtechnologiesalsopromptsthe
startup,NextVR,whichcooperateswithmajorbroadcasters(suchasTurnerBroadcasting)andmajor
leaguestobroadcastlivevirtualrealityprofessionalsportsandmusicevents(Patrizio,2017).Pornin-
dustryisexpectedtobethethirdlargestVRuser,followedbyNFL-gameapplications(McEvoy,2018).

EMERGING RESEARCH QUESTIONS RELATED 
TO DIGITAL REALITY TECHNOLOGIES

Theexponentialgrowthofthedigitalrealitytechnologiesandrelatedapplicationswouldunavoidably
leadtoavidinterestsamongtheacademiccommunitytoexploretheirimpactsonvariousaspectsof
contemporaryhumanexperiences.AcademicjournalshavebeenestablishedtodealwithemergingAR,
MR,ANDVRapplications,real-timevisualization,andrelatedresearchtopics.Forexample,Springer’s
Journal of Virtual Realitywasestablishedin1995topublishoriginalresearchin“thedevelopmentand
evaluationofsystems,tools,techniquesandsoftware”intheareasofdisplay,haptic,andtrackingand
interactionmanagementthroughbiosensors,eyegaze,gesturecontrol,andwearables(Journal of Vir-
tual Reality,https://www.springer.com/computer/image+processing/journal/10055).Theopenaccess
electronicjournal,Journal of Virtual Reality and Broadcasting (https://www.jvrb.org/),exploresthe
interfaceandinteractionamongdigitalrealityandexistingbroadcastingtechnologiesandapplications.
Relatedtopicsinthisjournalincludehumanmachineinterfaces,computergraphics,imageprocessing,
virtualsetenvironments,andmediatechnology.Otheracademicjournals(suchasMedia Tropes)also
publishedworksthatdealwithhowthedesignofHMDmayaffectvirtualrealityparadigms(Stein,2016).

ThestudyofAR,MR,andVRtechnologyismulti-disciplinaryinnatureandthiseditedvolume
intends to reflect awide spectrumofdigital reality technologies, applications, and researcharound
theworld.Theoriginalcallforchaptersdevelopedbythepreviouseditordemonstrateshisforteinthe
engineeringandcomputerscienceexpertise.Thiseditedvolumehasthusattractedcontributionsinthe
areaofvirtualrealityingamesandgame-basedlearning(Chapter9andChapter10),virtualrealityand
education(Chapter2,Chapter5,andChapter7),virtualrealityandmultimodalinteraction(Chapter8),
evaluationandassessmentforreality-basedlearningindifferentplatforms(Chapter5andChapter6),
interactionswithavirtualenvironment(Chapter2andChapter3),andARandVRapplicationsfornon-
profitcausesandorganizations(Chapter3).UpontheinvitationoftheIGIGlobalPublishers,thenew
editorhasaddedchaptersonmoresocialscientificaspectsofAR,MR,andVRtechnologiesintheareas
oftheirapplicationsincause-relatedmarketing(Chapter10),andcreativeandoceanicculturalindustries
(Chapter12),andageneralchapterontheglobaldiffusionofreality-creatingtechnologies(Chapter1).
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THEORETICAL FOUNDATIONS FOR DIGITAL 
REALITY TECHNOLOGY RESEARCH

Thiseditedvolumedoesnotcontainadedicatedchaptertodiscussmajortheoreticalfoundationstoin-
vestigatedigitalrealitytechnologies.Thisisattributedtothemulti-disciplinarynatureofdigitalreality
researchandpractices.Furthermore,originallyconceptualizedasabookprojectthatwillbehelpfulfor
practitionersingamedesign,educationaltechnology,human-computerinterface,advertisingandmar-
ketingapplications,thediscussionsofrelevanttheoriesareoftenembeddedineachindividualchapter
toaddresstheirdiscipline-specificrelevance.Therefore,thisprefaceattemptstoprovideanoverview
oftheoriesthatcouldbeusefulwhenstudyingtheadoption,impacts,anddesignsofthesedigitalreal-
itytechnologies.Thistheoreticalsectionaimstoprovidecontextualinformationtobettercomprehend
chapterswrittenbyauthorsfromvariousbackground.

Ingeneral,theliteraturethatprovidestimelyresearchonthedigitalrealitytechnologiesandtheirap-
plicationscanbebroadlydividedintosixmajorareasofexplorationthatisofteninterrelatedwitheach
othertodevelopasuccessfulAR,MR,orVRproject:consumer-,system-,communicationchannel-/
modality-,message-,environment-,andproduct-relatedfactors.

Studiesthatarewrittenbyengineersordesignerstodescribetheplanning,development,andimple-
mentationofAR,MR,andVRtechnologiesindifferentcontextstendtobea-theoreticalandfocusmore
onthetechnicalaspectsoftheseapplications(Claudio&Maddalena,2014;Hsu,2017;Kang,2018).

TheTechnologyAcceptanceModel (TAM) (Davis, 1989) and its derivedExtendedTechnology
AcceptanceModel(TAM2)(Davis&Bagozi,1989)offerausefulandintegrativemodeltoexplainthe
relationshipsbetweenconsumer-.systemdesign-,andproduct-relatedfactorsinexplainingtheadoption
ofAR,MR,andVRtechnologies.TAMandTAM2,originallydevelopedfromTheTheoryofReasoned
Action(TRA),emphasizetheroleofadopters’psychologicaldeterminantsinexplainingthedecision-
makingprocesstouseavarietyofinformationtechnologiesindifferentcontexts(Huang&Liao,2015;
Phan&Daim,2011;Rese,Schreiber,&Baier,2014;Rese,Baier,Geyer-Schulz,&Schreiber,2017;
Roberts&Henderson,2000).Forexample,PhanandDaim(2011)investigatefactorsaffectingtheac-
ceptance/adoptionofmobiledataservices(Phan&Daim,2011).Rese,Schreiber,andBaier(2014)
useIKEA’smobilecatalogappasanexampletostudytheusefulnessofTAMinpredictingconsumers’
acceptanceofthisARmobileapp,whencomparingwithonlinereviewtextualdata.HuangandLiao
(2015)focusonadopters’cognitiveinnovativenesstoexamineifthisusercharacteristicswillpredict
behaviortowardanARinteractivetechnology.Theirempiricalfindingsobservethatonlineuserswith
ahighinnovativenessleveltendtoemphasizemoreontheaesthetics,serviceexcellenceperceptions,
andusefulnessofAR.

TAMandTAM2attempttoexplainwhatmotivateuserstoadoptaninformationtechnology.Relevant
tothiseditedbookwillbewhatleadstotheadoptionofAR,MR,andVRtechnology.Davis(1989)
offersthreetechnology-relatedattributes;thatis,theyareperceivedusefulness(PU),perceivedeaseof
use(PEOU),andattitudetowarduse(AU)toaccountforintentiontoadoptandactualusagebehavior
ofatechnology.Toaddressthelackofexternalfactors(suchasimage,subjectivenorms,andvoluntari-
ness),TAM2hasincludedbothsocialinfluencevariablesandcognitivefactors(suchasjobrelevance
andoutput,andresultdemonstrability)tobetterexplainpeople’sadoptionbehaviors(Maillet,Mathieu,
&Sicotte,2015).AnextensivereviewofTAM,TAM2,andotheradoptiondecision-makingmodelsis
notafeasibletaskinthisshortpreface(RefertoTaherdoost,2017,foracompletereviewofadoption
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decision-makingmodels).However,TAMandTAM2haveproperlyaddressedfactorsrelatedtosystem
attributes,users’perceptionsandbehaviors,andtechnologyproductsandservices.

Toexploretheinfluenceofcommunicationmodalityandenvironmentonthemessages(contents)
andinteractionsinavirtualenvironmentcreatedbyAR,MR,orVRtechnologies,practitionersand
researchersofdigitalrealitytechnologiesoftenemploytheconcept,immersion,toexplainthefeeling
of flow and presence (Kim & Biocca, 2018), virtual presence and co-presence (Emma-Ogbangwo,
Cope,Behringer,&Fabri,2014)thatareexperiencedbymanyusersinavirtualspace.Theconceptof
immersionrefersto“thelevelofphysicalorpsychologicalsubmergenceofauserwithinavirtualspace
relative to thatuser’sconsciousnessof thereal-worldenvironment”(Emma-Ogbangwoetal.,2014,
n.p.).Bothpsychologicalandtechnologicalimmersionhasbeenusedtostudyitsimpactsonmarketing
applications(Queirozetal.,2018;Yim,Chu&Sauer,2017).

Similarly,KimandBiocca(2018)useanexperimentalstudytocomparetheeffectivenessofimmer-
siveVRgameswithnon-immersive2Dgame,inthecontextofhealth-relatedpsychicalactivity.They
hypothesizethatanimmersivegamewillleadtobetterphysicalperformance.Digitalrealitytechnologies
areabletocreateanimmersivevirtualenvironmentandofferusersdifferentlevelsofdetachmentfrom
theirphysicalenvironment,whichisexpectedtoinfluencehumanbehaviors(Kim,Rosenthal,Zielinski,
&Brady,2014).Forexample,Kimetal.(2014)haveresearcheddifferentlevelsofimmersionasembed-
dedintechnologies(i.e.,lowimmersivedesktop,HMD,tofullyimmersivemediaplatforms)onusers’
emotionalarousalandtaskperformanceamong53collegeparticipants.Usinga3(3technologieswith
lowtohighimmersivelevels)by2(high-andlow-stressfulvirtualenvironment),theirstudyconfirms
thatthefullyimmersivetechnologycouldinducethehighestsenseofpresenceanddifferentemotional
responsesandtaskperformancehavebeencausedbyimmersivelevelsinthetechnologies.Theappli-
cationsofimmersionindigitalrealitystudieshavebeenextendedtothecontextofeducationandeven
neuroscientificresearchtoexaminetheeffectoffearinavirtualenvironment(Huff,Hernandez,Fecteau,
Zielinski,Brady,&LaBar,2011).Immersion,acharacteristicsofdigitalrealitytechnology,continues
toallowresearchersandpractitionerstoexploreitsimpactsonotheraspectsofdigitalrealityresearch,
suchassystemdesign,message/contentcreationandoutcomes,andconsumers’cognitive,emotional,
andbehavioralresponses(Huffetal.,2011;Kimetal.,2014;Kim&Biocca,2018).

ORGANIZATION OF THE EDITED BOOK

Thiseditedvolumehastoucheduponanimportantareaofresearchandapplicationinimmersivedigital
realitytechnologies.Thisbookhasbeenwritteninalanguagethatwillbeeasytoreadtobothresearchers
andpractitionersofimmersivevirtualrealitytechnologiestobetterunderstandthisemergingphenomenon
aroundtheworld.Thankstothecountryandorganizationalbackgroundofeachcontributingauthor,
thiseditedvolumehasararestrengthofprovidinganinternationalcoveragetodemonstratetheimpacts
ofthesetechnologiesonvariousfieldsintheirrespectivecountry.Forexample,Chapter1providesa
thoroughexaminationof theglobaldiffusionof thesedigitalreality technologies throughadetailed
secondaryresearchofthesetechnologiesaroundtheworld.Chapter2discussesanEuropeanexample,
whileChapter3examinesthedigitalizationofculturalobjectsinCanada.Thepotentialapplicationsof
AR,MR,andVRinTaiwan’screativeandoceanicculturalindustriesareexploredinChapter12.This
editedvolumehasalsoincludedthreechapterstogoovertheapplicationsofdigitalrealitytechnolo-
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giesintheU.S.Chapter4examinesthevisualpertubationseffectonbalance,whileChapter5similarly
discussesaU.S.caseintherelationshipbetweencommunicationmodality,learners’satisfactionlevel,
andmentaleffort.ThepotentialitiesofAR,MR,andVRtechnologiesarenotlimitedtotheeducational
setting,Chapter10discussestherolesofthesetechnologiesinpromotingsocialgoodsandcause-related
marketingapplications,whileasimilarlynon-profitapplicationof“livingautism”isexploredbyapanel
ofexpertsinChapter11.

Thiseditedvolumehasbeenconceptualizedtotargetbothtechnicalandnon-techicalreaders.Asa
result,abookwithitscoveragewilllbealsoappropriateforbothundergraduateandgraduateclasses
thatteachimmersivedigitalrealitytechnologiesbyfocusingontheirapplications,socialimpacts,and
systemdevelopment.Awell-roundedbooklikethishaspotentialtomeetthedemandsofaudiencewith-
outandwithtechnicalbackgroundsinAR,MR,andVR.Inadditiontoitspotentialusesinthetextbook
market,thisvolumeisalsousefulforAR,MR,andVRpractitionersandresearcherswhoareinterested
instudyingtheglobaldiffusionofavarietyofrealitycreatingtechnologies.

Theeditorhasorganizedthesetwelvechaptersintothreethematicsectionsthatexplorethetheoreti-
cal,academic,andpracticalimplicationsofdigitalrealitytechnologiesaroundtheworld.Thefollowing
narrativesprovideasummarydescriptionofeachofthechaptersastheauthorshaveprovidedintheir
chapterabstracts.Thesesummariesaremodifiedminimallytoreflectwhattheseauthorshavepresented
intheirchapters:

Digitalrealitytechnologieshavebecomeaglobalphenomenonthatattractsimmenseattentionfrom
researchersandpractitioners.Chapter1providesanoverviewoftheglobalimpactsofdigitalreality
technologies.Thisintroductorychapteraimstoexaminethecurrentstateofdigitalcreatingtechnologies
aroundtheworld.Global,regionalandcountrystatisticsarepresentedtoshadelightsonthediffusion
ofavarietyofdigitalcreatingtechnologiessuchasaugmentedreality,mixedreality,andvirtualreality.

Chapter2aimstofillthegapintheliteraturetostudytheintegrationofMulti-UserVirtualEnvi-
ronments(MUVE)technologyforteachingandpracticingrealsports.Thejustifications,possibilities,
challenges,andfuturedirectionsofusingMUVEsystemsin theeducationalcontextare thoroughly
scrutinizedbytwoexpertsfromFranceandPortugal.Inthesecondpartofthischapter,thenecessityof
evaluation,andexamplesondiscoveringthebehaviorofplayersduringplayingexergames.Theauthors
concludethischapterbyofferingtheirinsightsintotheapplicationofsportsexergamesinbothteaching
andpracticing.

Chapter3shiftsthefocustostudytheroleofdigitalrealitytechnologiesinthecontextofcultural
heritagevisualizationandeducationinCanada.UsingthehugecollectionofCanadianobjectsfromthe
AnishinaabecultureatAlgomaUniversityasacasestudy,Chapter3describesaresearchprojecton
theVR-enableddigitizationandvisualizationofculturalartifacts.Thechaptershowstechnicalaspects
oftheobjects’3Ddigitizationprocessandexplainsauserstudywithstudentswatchinga3Dmodel
displayedonalow-costVRheadset.Resultsfromtheempiricalstudyhaveshownthatvisualization
ofthe3DmodelontheVRheadsetwaseffective,efficientandsatisfactoryenoughtouse,motivating
studentsforcontinualuseinthefuture.

ThesuccessofanAR,MR,andVRprojectisundoubtedlycontingentonasuperiorsystemdesign.
Chapter4focusesontheeffectofvisualperturbationsonusers’balanceinavirtualenvironment.The
authorsinvestigatedtheeffectofsuddenvisualperturbationsonhumanbalanceinavirtualenvironment
createdbyVR.ThisstudyemployedthelatestVRheadmounteddisplaytopresentvisualperturbations
todisturbbalanceasmeasuredbydouble-supportandsingle-supportstance.Theauthorsmeasuredthe
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subject’scenterofpressure(COP)usingaforceplate.Theirresultsindicatedthatvisualperturbations
presentedinVRdisruptedbalancecontrolinthesinglesupportconditionbutnotinthedoublesupport
condition.

Chapter5describesastudyconductedinasemi-immersivedesktopvirtualrealityenvironment.Using
thepopular3-Dvirtualworld,SecondLife,amongeducators,thischapterinvestigatedtherelationships
amongthreestudyvariables:teachertrainees’perceptionsoftheirmentaleffortwhileusingSecond
Life,theirsatisfactionwiththecommunicationmodalities,andtheirperceivedsocialbehavioralchanges.
Resultswerediscussedextensivelyinthischapter.

Chapter6studiedtheneedandpotentialproblemofintegratingmotioncuesasperceptualcuesin
VRapplications.Motioncues,generatedinsimulatorsandVRapplicationsingeneral,areanimportant
andnecessarydesignelementforVRapplications.Theauthorsarguethatitisoftheutmostimportance
toanalyzetherequirementsofeachVRapplicationbeforedecidinguponwhetherandhowtointegrate
motioncuesineachspecificVRapplication.

Chapter7touchesuponagrowingapplicationofdigitalrealitytechnologiesinthehighereducation
context.Theriseofvirtuallearningenvironmentispartiallyattributedtomeettheneedsofthemil-
lennialstudents’preferenceformoretechnology-advancedapproachoflearning.Chapter7focuseson
howtooptimizeedutainmentintheclassroombystrategicallyusingthemethodsofflippedclassroom,
team-basedlearningandtheIDEASmethodintheUnitedArabEmirates(UAE).Anexperimentstudy
wasconductedonstudentstakingagraduatelevelcoursetoempiricallystudytheeffectofvirtuallearn-
ingenvironment,theuseofflippedclassroom,Team-basedLearningandIDEASmethodsonstudents’
academicperformance.

Chapter8addressestheimportanceofdeveloping“multiliteracy”skillsandengaginginmultimodal
learningintheInformationAge.Thischapterfirstintroducesanalternativeframeworkforformative
assessmentofmultimodalinteractionsforlearning.Thestudycontinuestoexploretheintentionisto
uncoverthestoryofculturallyandlinguisticallydiversestudents’multimodalexperiencesandengage-
mentinastudent-generatedvirtualmuseum.Theauthorarguesthatvirtualmuseum-basedmultiliteracies
engagementislikelytobenefitstudents’multimodalawareness,meaningmakinganddevelopmentas
activedesignersoftheirownlearningexperiences.

Chapter9developsalistofinteractionandmovementtechniquestoguidegamedesignstudentsand
educatorstodeterminewhatwillbethebesttechniquestouseinaVRdesignprojectaftertakinginto
considerationoffactorssuchasconstraints,context,platform,users’physique,space,immersion,and
userexperience.

Chapter10dealswithemergingaugmented,mixed,andvirtualrealityplatformsandtheirapplica-
tions incause-relatedmarketing(CRM)campaigns.Thischapterprovidesdefinitionsandexamples
ofaugmented,mixed,andvirtualrealitiesandexplainstheirimportanceCRMprofessionals.Chapter
10surveyscurrentdiscussionsintheexistingliteratureandendswithseveralcause-relatedmarketing
(CRM)campaignstoofferdirectionsforemergingissues,futuretrends,andprofessionalbestpractice
recommendations.

Chapter11providesanextensivediscussionontheuseofVRinprofessionaldevelopmenttoassist
Teachers,LearningSupportAssistants(LSAs)andTeachingAssistants(TAs)tobetterunderstandautistic
children’sbehavioursintheclassroom.ThischapterreportsanactualVRapplicationtorecordfootage
through360-degreecamerasandspecialeffectspoweredbyUnitytobetterhelpchildrenwithautism.
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TheauthorsarguethattheuseofVRwillbeabletoassisttheteachersinempathisingwiththeirlearners’
traitsandconditionsandultimatelyhelpchildrenwithspecialneedstoenhancetheirschoolexperiences.

Chapter12examinetheroleofARandVRinpromotingcreativeandculturalcontentsinTaiwan.
Thisbookchapteremploysacasestudyapproachtosurveythecurrentstateofdigitalrealitytechnology
applicationsparticularlyintheareaofcreativeandoceanicculturalindustriesinTaiwan.Theauthor
employsadetaileddescriptionofseveralbestpracticesthatpromoteTaiwaneseoceanicculturetode-
scribeanddiscusspotentialdigitalrealityapplicationsinthecreativeandculturalindustrysectorsina
non-Westerncontext.

IMMINENT ETHICAL AND REGULATORY ISSUES 
RELATED TO DIGITAL REALITY TECHNOLOGIES

Theomnipresenceofdigitalrealitytechnologiesaspartofcontemporaryhumanexperienceshasspurred
concernsabouttheirpotentialethicalandregulatoryimplications(Goodmann,2016;Gunkel&Hawhee,
2003;Johansson,2018;McEvoy,2018;Mullin,2016;Polgreen,2014;Poushneh,2018;Spiegel,2018;
VirtualRealitySociety,n.d.).Theseethicalissuesareparticularlypertinent,giventhewidespreadofAR,
MR,andVRtechnologiesinthecontextofbroadcasting,business,gaming,education,entertainment,
sports,andhealthcaresectors(RealityTechnologies.com,n.d.).Thesameethicalconcernsarelikelyto
appeareveninthecreativeandculturalindustrysector(suchasmuseumsandartexhibitions)thatrely
onlocation-sensitiveAR-guidedevice(Chang,Chang,Hou,Sung,Chao,&Lee,2014).Forexample,
McEvoy(2018)identifies10potentialethicalconcernsthatarecausedbytheadventofvirtualreality,
andsimilarlyapplicabletootherdigitalrealitytechnologies:1)HMDsandsensoryvulnerabilitydueto
limitedaccesstoothersenses;2)potentialharmduetothelackofface-to-faceinteractionsinaniso-
latedVRenvironment(i.e.,socialisolation);3)asenseofdesensitizationamongheavyVRusersinan
immersiveVRenvironment;4)Inabilitytodifferentiatewhatcanbeaccomplishedbetweenareal-and
–virtualworld(i.e.,overestimationofusers’ownabilities);5)uncertainpsychiatriceffectsonusers;6)
potentialmisuseorabuseofVRtechnologiesinunpalatablecontents(suchaspornography);7)unex-
pectedmisusebyauthoritarianregime,military,orcriminalstotortureorinterrogate;8)manipulation
ofconsumersbyadvertisersfromprofit-makingpurposes;9)ethicalroamingandre-creationof the
physicalenvironmenttogainsensorypleasure;10)trackingofusers’interactionswithvirtualobjects
andpotentialprivacy-invasionrisks.Particularly,thedesensitizationandvirtualcriminalityissuesare
alsomentionedbyVirtualRealitySocietyastwomajorethicalconcerns.

Fundamentally,theseethicalissuesarerelatedtotheoverallimpactsthatinformation-communication
technologieshavecreatedandaregroundedinmorephilosophicalquestionssuchasmeaning,truth,
representation,identity,andcommunicationbehaviors(Gunkel&Hawhee,2003).Someoftheseethi-
calconcernsarealsoevidentinprofessionalcontextssuchasmedicalandjournalism(Spiegel,2018;
Polgreen,2014).Specifictothemedicalfield,Spiegel(2018)discussesfourtypesofethicalconcerns
relatedtoVRtechnologies.

Depersonalization/DerealizationDisorderisoneofthepotentialmentalhealthriskscausedbyVR
use.Furthermore,heavyuseofVRtechnologiesisalsolikelytocauseuserstoignoretheirownbody
andphysicalenvironment.VRtechnologiesoftenblurthedistinctionbetweentherealandthevirtual.
Finally,dataabouthowanindividualinteractwiththevirtualenvironmentislikelytoinvadepersonal
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privacyandmanipulation(Spiegel,2018).Toaddressthesepotentialissues,Spiegel(2018)andGood-
man(2016)haveproposedlegalandpolicyamentiestobettertrainhealthprofessionalstodealwiththe
ethicalimpactsofVRandotherdigitalrealitytechnologies.

Thepotentialimpactsofdigitalrealitytechnologiesonjournalismfocusonthedelimmathatthe
technologiescouldcreateformoreengagingandimmersivestorytelling(Polgreen,2014).InMullin’s
(2016)insightfuldiscussionofVRapplicationsinjournalism,heraisesthequestionsonhowtheuseof
digitalrealitytechnologycouldfundamentallychallegeconventionaljournalisticstandards.Usingthe
VRproject,The Displaced(https://www.nytimes.com/2015/11/08/magazine/the-displaced-introduction.
html),producedbyThe New York Time Magazine,todescribesufferingchildreninthewar-tornUkraine,
SouthSudan,andLebanonasanexample,Mullins(2016)asksthefollowingquestions:

Do the technical requirements of virtual reality conflict with the long-held journalistic standards pre-
venting photojournalists from influencing the scenes they record? Does its visceral nature require new 
guidelines governing explicit and traumatic imagery? Do its immersive experiences interfere with efforts 
to craft balanced narratives? And in the case of virtual reality that uses computer graphics to piece 
together scenes, how much reconstruction is permissible?

SomeofhisquestionsabovealsoaddressseveralofMcEvoy’s(2018)tenethicalconcernsrelated
todigitalrealitytechnologiesintermsofpotentialharmsonunawareconsumersofAR,MR,andVR
technologies.Toaddresstheseethicalconcernsderivedfromthesedigitalrealityandothertechnolo-
gies,newregulations,internationalcollaborations,andindustryself-regulationbestpracticeshavebeen
proposed(Barker,2016;Horsfield,2003;Lui&Lamb,2018;Metivier-Carreiro&Lafollette,1997).For
example,takingaphilosophicalperspective,Horsfield(2003)discussesfourethicalareasrelatedtodigital
virtualreality:digitalvirtualrealitycontents,distractionanddisplacementquestions,epistemological
questions,andthequestionofpower.Takenintoconsiderationthelackofplatform-specificregulations,
Barker(2016)raisessomepertinentissuesthatcanalsobeapplicabletodigitalrealitytechnologies.
Forexample,whowillberesponsibleforthepotentialharmsofdigitalrealitycontents(suchasusers’
senseofdesensitizationandsocialisolationthatMcEvoyhasdiscussed)sinceboththeusersandAR,
MR,andVRdesigners“co-generate”suchresults?

Anotherequallyimportantquestionmayinvolvewhoshouldhavecontrolofusers’behaviorsinthe
virtualenvironment?ThisisalsorelatedtothequestionofpowerasbroughtupbyHorsfield(2003).
Finally,themassiveamountofusers’interactionandbehavioraldatawithvirtualobjectsinAR,MR,
andVRapplicationsunavoidablywillleadtorisingprivacyconcerns(Poushneh,2018;Pridmore&
Overocker,2016;Spiegel,2018).Scholarshavebeguntoexplorewhetherconcernsaboutpersonalprivacy
mayhaveeffectsontheirsatisfactionlevel(Poushneh,2018).Forexample,usinganexperimentalstudy,
Poushneh(2018)examineshowaugmentationqualityofanARapplicationinretailingmaygenerate
users’concernsovertheiraccesstotheirpersonalinformationandaffecttheirsatisfactionlevel.The
empiricalfindingssupportthatindividualsdopayattentiontotheprivacyconcernsinanARapplication
andhavesignificantlyaffectusers’satisfactionlevel,despitethepositiveaugmentationeffectscreated
byAR(Poushneh,2018).

Tosumup,theissueofprivacyinanimmersivevirtualenvironmentcreatedbyAR,MR,andVR
technologiesisofgreatrelevancenowadays,whenconsideringtheadventofartificialintelligence(AI),
InternetofThings(IoT),andBigDatathatmakepersonalizedvirtualexperiencesapossibility(Wortley,
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2011).ArecentsurveybyeMarketer.com(2018)of260participantsfromadvertisingagencies,brand
advertisers,andtechvendorshasfoundthatdata-dependentpractices(suchasaudiencetargeting,au-
diencesegmentation,dynamiccreative,andpersonalizedoffer)arerankedastopconsiderations.The
growingdependenceonindividualpersonaldataislikelytoworsensimilarprivacyconcernsinAR,
MR,andVRapplications.

CONCLUSION

Toconclude,aneditedbookontheever-changingdigitalrealitytechnologiesislesslikelytokeepabreast
withtheincessantchangesinthefield.However,thisbookhopestoopenupmorediscussionstodeal
withlessstudiedtopicssuchasmobilemultimodalsystem,machinelearningandartificialintelligence,
virtualrealitydatasets,fusion,representation,andvalidation,VRdialoguemodeling,visualbehaviors
insocialandmultimodalinteractions,tonameafew.Issuesrelatedtotheapplicationsofdigitalreality
technologiesshouldbeinvestigatedtoexploretheirimpactsonvariousindustrysectorsandtheirconver-
gencewithgamificationingame-basedlearningandmarketingactivities.Asanincreasinglyubiquitous
technology,thanksforthepopularityofsmartphone,scholarsshouldexploresocial,cultural,ethical,and
regulatoryconcernsrelatedtotheapplicationsofAR,MR,andVRthatcouldtouchuponeveryaspect
ofcontemporaryhumanexperience.

Kenneth C. C. Yang
The University of Texas at El Paso, USA
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