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Immersivetechnologyhasincreasinglyfounditspresenceinschoolclassrooms.Itprovidesalternative
real-worldexperiencetopromotestudents’deepunderstandingandinnovativethinkingineducation.
Immersive technologyasanumbrellaconceptconsistsofmultipleemerging technologies including
augmentedreality(AR),virtualreality(VR),3Dgaming,computerizedsimulation,3Dprinting,and
wearables.

Thedecadeof2010sischaracterizedbymobiletechnologiesasrepresentedbysmartphonesthathave
significantlychangedpeople’swayofcommunication,informationsharing,andsocialbehaviors.Itis
predictedthatthenextdecadeisgoingtobeaneraofimmersivetechnologywithaugmentedreality,
virtualreality,andotherimmersivetechnologiesbecomingthemainstreamtechnologythatinfluence
everyaspectofourlivesandwork(Feuer,2020).Earlyevidenceinresearchhasdemonstratedcognitive
andaffectivebenefitsofimmersivetechnologythatprovidesuniquelearningopportunitiesforexperi-
entiallearning,facilitatesmultipleperspectives,andpromotesknowledgetransfer(Kim&Ko,2019).
Immersivetechnologyisthereforetohavegreatpotentialsinchangingtheeducationallandscapeinthe
decadestocome.

Regardlessofthebenefitsandgreatpotentialsofimmersivetechnologyineducation,researchon
theroleofcognitiveandaffectiveprocessespertainingto immersive technologyisunderdeveloped.
Fundamentalquestionsregardinghowimmersivetechnologyfacilitateslearners’surfaceanddeeplevel
learningprocessingremainunanswered.Moreover,thereisanimminentneedto(1)identifythefactors
thatinfluencetheperformanceandprocessinimmersivetechnologyuse,(2)guidetheresearchand
practiceofimmersivetechnology-integratedlearning,and(3)providethesupportfordevelopingeffec-
tiveapproachesandstrategiesforimmersivetechnology-basedinstruction.Thiseditedvolumecontains
essaysthatrepresentthestate-of-the-artresearchonimmersivetechnology.Itcoversawiderangeof
topics:fromdesigningimmersivetechnologyforK-16schoolstotheconstructofimmersivemetaverse
inimmersivetechnology;fromautomateddetectionofstudentbehaviorsinvirtuallearningenvironments
tolearnerimmersiveexperiencewithimmersivetechnology;andfromaffordancesof3Dmixedreality
innon-cognitiveskilldevelopmenttostudentmotivationandengagementinimmersivelearning.The
booknotonlycoversthevariousfunctionalrolesofimmersivetechnology(e.g.,3Dprinting,augmented
reality,virtual reality,wearables, etc.)but also explores theunderlying theoretical assumptions and
frameworksthathaveexplicatedtherelationshipbetweenimmersivetechnologyandlearning.Assuch,
thisbookiswellpoisedtoprovidethenecessaryknowledgeandexpertisetoresearchersandeducators
astheyengageintheresearchanddesignofimmersivetechnologyforlearning.
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THE CONTRIBUTION OF THIS BOOK

Thiseditedvolumerepresentsthecollectiveeffortofscholarswhoputtogetheracollectionofessays
thatprovidetimelyguidancetotheresearchandpracticeinimmersivetechnologylearning.Thegoal
istofillthegapinresearchandpracticebypresentingabodyofstudiesonthecognitiveandaffective
processesinvolvedinimmersivetechnology.Withthatinmind,threeobjectiveswereincludedtoguide
thedirectionofthebook.Theyare:(1)presentingacorpseofup-to-dateresearchonimmersivetechnol-
ogyundergirdedbyaconsistenttheoreticalframework;(2)introducingmethodologyandinstructional
strategiespertaining to thedesignand implementationof immersive technology in educational and
professionaltrainingsettings;and(3)includingcasesthathighlightthecognitiveandaffectiveprocesses
inimmersivetechnologyandsuccessfulapplicationofimmersivetechnologyineducation.Thebook
isfeaturedbyitsuniquefocusoneducationalaspectsindesigning,developingandapplyingimmersive
technologytoteachingandlearning.Thestudiesarebasedonsoundtheoriesandtheoreticalframework
thathelpthereadersunderstandtherelationshipsbetweentheoryandpracticeandultimatelyapplythe
findingstotheirowneducationalsettings.Insteadoffocusingononeparticularlytypeofimmersive
technology(e.g.,augmentedreality),thebookcoversawiderangeofimmersivetechnologiestohelp
readersunderstand,inmultipleperspectives,howdifferentimmersivetechnologiesfunctioninavariety
ofeducationalsettings.Moreover,thebooktraversesacrossmultipledisciplinesandsubjectdomains
(e.g.,language,engineering,museumscience,computerscience,etc.)toshowcasethecriticalroleof
immersivetechnologyintheimprovementoflearners’cognitiveandaffectiveperformance.Inthatregard,
thebookhascontributedtotheresearchofimmersivetechnologyatboththeoreticalandpracticallevels.

Atthetheoreticallevel,thebookpresentsarangeoftheoreticalmodelsandframeworksthatunveil
therelationshipbetweenimmersivetechnologyandlearners’cognitiveandaffectiveperformance.For
example,HiteandMcIntosh(Chapter9)studiedthe3DmixedrealityinSTEMeducationbasedoffa
theoreticalframeworkproposedbyBybee(2010)knownas4Cs,namely,criticalthinking,communica-
tion,collaboration,andcreativity.Thestudyunveilstheunderlyingprocessesassociatedwithimmer-
sivetechnology-basedSTEMlearning.Atthepracticallevel,thebookprovidescasesandstudiesthat
illuminatethestepsandapproachestoeffectivelyimplementimmersivetechnologyineducation.This
includes identifyingfactors thatenableorhinder implementationofgamedevelopmentactivities in
learningenvironments(Hava,Guyer,Cakir,Chapter14)anddiscussingtheaffordancesandchallenges
inthedeploymentofimmersivetechnologylikeembodiedagentsinvirtualrealityinlearning(Keetal.,
Chapter8).Theeditedvolumeisthereforesuitedforeducators,professionaltrainers,andinstructional
designerswhoareinterestedindesigninganddevelopingimmersivetechnologyforlearners.Itcanalso
serveareferencebookforresearchersandgraduatestudentswhofocusonthecognitiveandaffective
processesinimmersivetechnology.

ORGANIZATION OF THIS BOOK

Thebookisorganizedintwosections:Section1,“TheoriesonCognitiveandAffectivePerspectives
onImmersiveTechnology,”andSection2,“IntegratingImmersiveTechnologyinCognitiveandAffec-
tiveLearning.”Section1introducestheories,theoreticalmodelsandframeworksrelatedtoimmersive
technologyintegrationandapplication.Section2highlightstheaspectsofimmersivetechnologyby
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presentingstudiesfocusingonavarietyofimmersivetechnologiesacrosstheacademicdomainsinclud-
ingcomputerprogramming,language,leadershiptraining,engineering,museumstudy,andsoforth.

Section1includessixchapterscoveringthetheoreticalaspectspertainingtoimmersivetechnology.
Thechapters includescognitiveaspects in immersive technology, thedesignof immersion in terms
ofcognitionandmotivation,applicationofaugmentedreality(AR)andrelevanttheories,andvisual
cognition,amongothers.

Chapter1,writtenbyRobertZhengofUniversityofUtah,USA,focusesonthecognitiveprocess
relatingtoimmersivetechnologyinlearning.Byreviewingthecognitivetheoriesinhumancognitive
architecture,theauthorarguesthatlearners’learningcanbesignificantlyimprovedwithtechnologies
thatpromotedeepprocessingthroughsensoryimmersiveexperience.Discussiononthefeaturesofim-
mersivetechnologiesaremadeinrelationtodeepprocessinginlearning.Suggestionsforfutureresearch
andapplicationofimmersivetechnologyineducationareofferedinhelpingeducatorsandprofessionals
betterintegrateimmersivetechnologyinteachingandtraining.

Chapter2presentsaguidingpathwayforexplorationanddevelopmentofimmersivetechnology.Drs.
EileenO’ConnerandJeliaDomingoofStateUniversityofNewYork-EmpireStateCollege,USA,argue
thatwithallthefeaturesaffordedbyimmersivetechnology(e.g.,scenarios,immersions,interactionsand
role-playing,sharedandsoloexperiences),imaginationandcreativitycanmovedesignswellbeyond
presenttext,image,andvideolimitations,byusingelementsofgaming,storytelling,andconversation.
Theauthorsnotethatenvisioninganddesigningfortheseenvironmentsischallenging,however,since
learningcanreachbeyondpastboundaries,educatorsareinauniqueerawhentheycanmoveintonew
realmstodevelopandprovidesuccessfullearningenvironmentsforlearners.

InChapter3PamelaPonnersofUniversityofWestGeorgia,USAandYuilaPillerofUniversityof
Texas-SouthwesternMedicalSchool,USAdiscusstherealityofaugmentedrealityintheclassroom.
TheauthorspointoutthatthedaysofshowingaPowerPointwithyourlectureandcallingittechnology
integrationaregone.Today’seducators,andstudents,arelookingforinteractiveandstudent-centered
immersivetechnologyexperiences.Thechapterattemptstoanswerthequestionsof:Whatisthereality
ofbringingAugmentedReality(AR)intotheclassroom?Howfeasibleisittointroducestudentstothese
experiencesinameaningfulandacademicallychallengingway?Thechapterincludemultiplelearning
theoriesthatprovidethebasisforusingARintheclassroomaswellasanoverviewofbestpractices
forARintegration.

Chapter4presentsaninterestingtopicfocusingonthetransitionfromvisualcultureintheimmersive
metaversetovisualcognitionineducation.Hsiao-ChengSandrineHanofTheUniversityofBritish
Columbia,Canadadiscussesvisualculture in the immersivemetaverse throughthevisualcognition
lens.Visualcognitionpertainstohowwelearnthroughvisualmeans.Aseducators,weshouldbeaware
ofhowourstudentslearnconsciouslyandunconsciouslythroughthevisualsensesothatwecanhelp
themnavigatetheimmersivemetaversetheyencounter.Cultureandvisualculturearediscussed.Visual
perception,specificallyschemaandGestalt,areexplained.Learningintheimmersivemetaverseisas
concreteasinthephysicalworld;therefore,teachingstudentstodecodeimages,perceivethemetaverse,
andthinkaboutimagesfrommultipleculturalbackgroundsbecomesanissueofspecialimportancewhen
educationoccursinthevisualizedimmersivemetaverse.

Chapter5,authoredbyJosephCrawford,AndreaCarr,andKerrynButler-HendersonofUniversity
ofTasmania,Australia,examinesauthenticleadershipinimmersivelearningenvironments.Immersive
learningenvironmentsrequireeffectivefacilitatorstoenablestudentlearning.Incurrentliteratureon
immersivelearning,thereislimitedinsightsontherolethatteacherbehaviorshaveonfosteringlearn-
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ing.Despitethis,thereisconsiderableliteratureontheroleoftheteacherasaleaderincontemporary
classrooms.ThisChapterfocusesontheauthenticleaderbehaviorsinteachers,andhowthismayaffect
studentsuccess.Whilestudentlearningcanbeviewedfrommanyperspectives,thisChapterfocuses
onthreeperspectives:affective,cognitive,andpedagogical.Theliteratureenablestheestablishment
ofthebeliefthatteacherswhoembodyauthenticleaderbehaviorsarelikelytobemoresuccessfulin
facilitatingstudentlearningwithinanimmersivelearningenvironment.Implicationsandfutureresearch
opportunitiesarealsohighlightedasaresultofthetheorygenerationinthischapter.

Chapter6presentsanoverviewof immersivetechnologythroughthelensesofpast,presentand
future.RobertZhengandKevinGreenbergofUniversityofUtah,USApresentaconceptualdiscussion
ontherolesofimmersivetechnologyrelatingtoitspast,presentandfuture.Theunderlyingtheories
andassumptionspertinent toeachstageof immersive technologyarediscussedbyemphasizing the
influencesonpedagogicalpracticesandassessment.Discussionsonfutureimmersivetechnologiesare
madebymakingaconnectionbetweenimmersivetechnologyandothernewtechnologieslikeartificial
intelligence.Thechapterconcludeswithsuggestionsforfutureresearchinimmersivetechnology.

Section2containschaptersontheuseandapplicationofimmersivetechnology.Thechapterscover
avarietyofimmersivetechnologyincluding3Dprinting,3DMixedVirtualReality,augmentedreality,
wearables,virtualreality,virtualgamedevelopmentinawiderangeofsettingsrangingfrommuseum
toengineering,tocomputerprogramming,andsoforth.Theauthorsprovidecompellingevidenceabout
howimmersivetechnologycanbenefitlearnerscognitivelyandaffectivelyinlearning.

Chapter7focusesonwearablesmeasuringelectrodermalactivityinanafterschoolmakerprogramto
documentengagementofstudents.RyanCainofWeberStateUniversity,USAandVictorLeeofStanford
University,USAdescribeanewapproachforexploringindividualparticipants’engagementinimmersive
youthmakeractivities.Participantswereoutfittedwithwearablefirstpersonpoint-of-viewstill-image
camerasandwrist-basedelectrodermalsensors.Theresearchersanalyzedtherecordedelectrodermal
datastreamforsurgesinskinconductivityandcomparedthemwiththecorrespondingphotographs
basedontheirtime-stamp.Infollowingwithpriorwork,thesesurgeswereinterpretedasmomentsof
engagement.Acomparisonsamplewascreatedtolookatmomentsthatlackedthispsychophysiological
marker.Resultssuggestedthatthetwoparticipantshadbothsharedanddivergentengagementswiththe
after-schoolprogram’sactivities.Whilethegroupprojectofbuildingahighaltitudeballoonhadbeen
establishedpriortotheyouth’sparticipation,thegirlswereabletochoosewhataspectoftheproject
theywantedtoberesponsiblefor.Thisrangeofactivitiesprovidedopportunitiesforyouthtosamplea
varietyofpracticestypicallyassociatedwithmaking.

Chapter8 introduces thedesignofvirtualagents forsimulation-based learning invirtual reality.
FengfengKe,ZhaihuanDai,Chih-PuDai,MariyaPachman,RamSharanChaulagain,andXinYuanof
FloridaStateUniversity,USAexploretheapproachesandcoreelementsofdesigningvirtualagentsthat
contextualizeandscaffoldsimulation-basedlearning.Thechapterstartsbyreviewingtheliteratureand
priorresearchonthenature,role,designclaims,andevidenceofvirtualagentsindigitalandmultimedia
learningenvironments,followedbyanalyzingtheeducationalaffordancesofvirtualreality(VR)for
agent-supported,simulation-basedlearningaswellasthedesignchallengesforcreatinginteractivevirtual
agents.Throughanempiricaldesigncase,theresearcherspresentaconceptualanddesignframework
ofcreatingandusingvirtualagentsforVRsimulation-basedteachingtraining.Specifically,thechapter
aimstoprovideacontextualizeddesignaccountalongwithananalyticalsynthesisofcoredesignele-
ments,includingspecificdesignproblemsassociatedwithvirtualagents,thedesignsolutions,andthe
patternsoftransferringorscalingthesedesignsolutionstoothercasesofvirtualagentdevelopment.
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InChapter9,RebeccaHiteandAndrewMcIntoshofTexasTechUniversity,USAexaminetheaffor-
dancesof3dmixedrealityincultivatingsecondarystudents’non-cognitiveskillsuseanddevelopment
intheengineeringdesignprocess.Ascribedasskillsofthe21stcenturyorsoftskills,non-cognitive
skills include the ‘4Cs’ofcommunication,collaboration,critical thinking,andcreativityaswellas
persistence,resilienceandgrit;requisiteabilitiesforengineersoftodayandthefuture.Thischapter
presentsasingleillustrativeexperimentalcasestudyofsixteen7thgradestudentswhodesignedboats
usingtheEngineeringDesignProcess(EDP)and3DMixedReality(acombinationofvirtualandaug-
mentedrealities)tounderstandstudents’non-cognitiveskilluseandperceivedgrowth.Qualitativedata
convergedtosuggestthatcriticalthinking,creativityandgritwerethemostsalientskillsused(observed)
anddeveloped(reported).Further,findingsindicatedthattheMRtechnology(zSpace)waseasytouse
andhelpedstudentswithenhanced3Dvisualization(immersion)andcontrol(interaction)ofdesigns.
Collaborationandcommunicationwereperceivedasskillsthathaddecreasedandwerelessobserved.
ThisresearchprovidesinsighttohowMRelicitssecondarystudents’non-cognitiveabilitiesinSTEM.

Chapter10introducesusingaugmentedrealitytechnologyinshapingadulttraining.KirsiAaltola
ofUniversityofJyväskylä,Finlandpresentsacasestudyonlearningexperiencesandintegrationofim-
mersivelearningsolutions.TheauthorexamineslearningexperiencesinARlearninggameandsuggests
analternativeimplementationmodelfortheintegrationofimmersivelearningcontenttoadulttraining.
Specifically,thestudyexaminesimmersivelearningtoolandgameintegratedtotrainingforprofessionals
workinginpeacebuildingcontext.Thestudypointstoarelevanceofcognitiveandconstructivelearning
processeswithspecialattentiontoexperienceandreflection,andthattechnologicalimmersivetoolscan
positivelysupporttrainingwhendesignedproperly.

Chapter11presentsanimportanttopicinmuseuminformallearning:modelinginteractivebehaviors
whilelearningwithdigitizedobjectsinvirtualrealityenvironments.EricPoitras,MattOrr,andKirsten
ButcherofUniversityofUtah,USAoutlineaframeworkforautomateddetectionofstudentbehaviors
in thecontextofvirtual learningenvironments.Thecomponentsof theframeworkestablishseveral
parametersfordataacquisition,preprocessing,andprocessingasameanstoclassifydifferenttypesof
behaviors.Theauthorsillustratethestepsintrainingandevaluatingadetectorthatdifferentiatesbe-
tweenstudents’observationsandfunctionalbehaviorswhilestudentsinteractwiththree-dimensional
(3D)virtualmodelsofdinosaurfossils.Syntheticdataweregeneratedincontrolledconditionstoobtain
timeseriesdatafromdifferentchannels(i.e.,orientationfromthevirtualmodelandremotecontrol-
lers)andmodalities(i.e.,orientationintheformofEuleranglesandquaternions).Resultssuggestthat
accuratedetectionofinteractionbehaviorswith3Dvirtualmodelsrequiressmallermovingwindows
tosegmentthelogtracedataaswellasfeaturesthatcharacterizeorientationofvirtualmodelsinthe
formofquaternions.Thediscussionsontheimplicationsforpersonalizedinstructioninvirtuallearning
environmentsweremade.

InChapter12AliceGruberofUniversityofAppliedSciencesHeilbronn,GermanyandRegina
Kaplan-RakowskiofUniversityofNorthTexas,USAinvestigateduserexperienceinvirtualrealityset-
tingforpublicspeaking.Theauthorsexaminedhowthesenseofpresenceandtheplausibilityillusion
ofhigh-immersionVRimpactstudents’publicspeakinganxietyinaforeignlanguage.Inthestudy,the
students’taskwastogivefourpresentationsinaVRclassroomusingahigh-immersionVRheadset.
Thestudents’audienceconsistedofavirtualaudienceresemblingpotentialclassmateswhowerepro-
grammedtoshownon-verbalbehavior,suchasgestures,mimicry,andbodymotion.Individualsemi-
structuredinterviewswiththestudentsfocusedstudents’senseofpresenceandtheirperceptionsofthe
virtualaudienceandthevirtualspace.Theparticipantswerealsoaskedabouttheperceivedusefulness
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oftheVRsettingusedforthepurposeofreducingpublicspeakinganxiety.Alltheinterviewswerere-
corded,transcribed,andanalyzedbytheresearchers.Theanalysisoftheinterviewsrevealedthatusers
experienceasenseofpresenceandplausibilityillusion.TheusersalsoperceiveVRasausefulsetting
forpracticingpublicspeakingwithpotentialreductioninanxiety.

Chapter13,authoredbyMarkAnthonyCamilleriofUniversityofMalta,MaltaandAdrianaCa-
terinaCamilleriofMaltaCollegeofArts,ScienceandTechnology,Maltastudiedtheuseofmobile
learningtechnologiesinprimaryeducation.Theresearchersexaminedtherationalebehindtheutiliza-
tionofmobilelearningtechnologiesandstudiedstudents’perceptionstowardtheuseofeducational
applications(apps)thatareavailableontheirmobiledevices,includingsmartphonesandtablets.The
researchersorganizedsemi-structured,face-to-faceinterviewsessionswithprimaryschoolstudentswho
wereusingmobiletechnologiesattheirinstitution.Thestudentsreportedthattheirengagementwiththe
educationalappshasimprovedtheircompetencies.Theyacquiredrelationalandcommunicativeskills
astheycollaboratedinteams.

InChapter14KevserHavaofYozgatBozokUniversity,TurkeyandTolgaGuyerandHasanÇakir
ofGaziUniversity,Turkeystudiedthefactorsthatenableorhindertheimplementationofgamede-
velopmentactivityinlearningenvironments.Thisstudyaimstoinvestigatethefactorsthatenableor
hindertheimplementationofgamedevelopmentactivityintheinstructionalprocess.Oneinstructor
and15giftedstudentsbetweentheagesof11and15tookpartinthestudy.Thestudentsdeveloped
computergamesrelatedtosciencetopicsusingMSKODUgameenginewithintheimplementation
process.Accordingtothefindings,itisseenthatinstructionalpracticeshavegreatimportanceandthe
instructorplaysakeyroleintheactivity.Makingandplayinggameshavebeenthegreatestmotivation
resourceforstudents.Besides,thesocialenvironmentcanbeanimportanttoolinsustainingstudents’
motivationlevel.Thestudents’negativeattitudestowardeducationalgametopicsandnon-computer
activitieshinderthesuccessfulimplementationoftheactivity.TheMSKODUgameenginemightbe
appropriatefornovicedesignersbutnotbeenoughforteachingprogrammingconcepts.Team-based
gamedevelopmentactivityisbelievedtobeusefulfordevelopingadvancedgamesandincreasingthe
levelofinteractionbetweenstudents.

CONCLUSION

Thecurrentbookfocusesontheroleofimmersivetechnologiesandtheirrelevantcognitiveandaffective
processesinlearning.Althoughevidenceshaveshownthebenefitsofimmersivetechnologyinlearning,
researchonthecognitiveandaffectiveprocessesrelatingtoimmersivetechnologyisunderstudiedwhich
hashamperedthepracticeinimmersivetechnology-basedlearning.ThebookCognitive and Affective 
Perspectives on Immersive Technology in Educationrepresentstheefforttorespondtothisimminent
need.Thestudiesinthisbookunveiltheuniquerolesofimmersivetechnology(e.g.,3Dprinting,3D
MixedVirtualReality,VR,AR,wearables,games)infacilitatingindividuallearner’scognitiveandaf-
fectiveprocesses.Thetheoreticalframeworksproposedbyauthorsinthisbookprovideausefulguidance
toteachers,educators,administrators,andpolicymakerswithrespecttohowtoeffectivelyintegrate
immersivetechnologiesinteachingandlearning.

Withtheadvancementofdigitaltechnology,immersivetechnologyhasseenitsin-roadsintoclass-
roomsandschools.Yet,abookthatsystematicallyexaminesvariousrolesofimmersivetechnologies
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andtheirrelationtolearningislacking.Thecurrentbookprovidesamuchneededresourceforthose
whoareinterestedinapplyingimmersivetechnologytoeducation.

Robert Z. Zheng
University of Utah, USA
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