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ABSTRACT

Pandemicscreatealotofdisruptionsinthesociety,andwearedirectlyaffected.TheCOVID-19
pandemichaschangedalotofaspectsofhumanlivessincethebeginningof2020.Severalcountries
havegoneforcompletelockdownforseveralmonthstoprotecttheircitizens.Othercountriestoo
haverestrictedmanycommonactivitiestosomeextent.Inthemajorityofthecountries,traditional
classesintheschools,colleges,anduniversitieswerenotpossible.Smartclassroomshaveemerged
asamainalternativeforthetraditionalclasses.Thesesmartclassroomsareverydifferentfromthe
videobroadcasting.Severalimmersiveandinteractivetechnologieshavebeenproposedforsmart
classrooms.Inthisarticle,theauthorsprovidethebasicprinciplesofsmartclassrooms,theirenabling
technologies,andtheirimpactontheeducationsector.Theyalsoprovidespecificpandemic-centric
initiativesforeffectiveeducationinavirtualenvironmentandtheireffectsonthestudents,teachers,
andotherstakeholders.

KeywoRdS
Augmented Reality, Immersive Technologies, Internet of Things, IoT for Smart Classrooms, Mixed Reality, 
Pandemic-Centric Smart Classrooms, Smart Classroom, Virtual Reality

INTRodUCTIoN

Inthisarticle,wepresentthemainenablingtechnologiesofsmartclassroomssuchasthevirtual
realitytechnologies,IoT,andartificialintelligenceassistedtechniques.Weshowthatarobustand
resilientsmartclassroomcanpreventpandemicobstructionsineducation.Wealsopresentthemain
utilitiesofsmartclassroomswhichareverymuchdifferentfromthetraditionalclassrooms.Finally
wehavegonethroughthelongtermsustainabilityaspectsofthesmartclassrooms.
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Largescalepandemicsaffecteveryfacetofhumanactivities.Educationsectorisnoexception.
Butthereareseveraltechnologicalalternativestofulfillthevoidscreatedbythepandemics.Dueto
thetechnologicaladvances,educationmethodsandpolicieshavebeenchangedsignificantlyover
thelasthundredyears.Numerouseffectivemethodshavebeenintroducedatdifferentlevels.Several
virtualtechnologiessuchasvirtualreality(VR),mixedreality(MR),andaugmentedreality(AR)
arefoundtobeveryeffectiveintheeducationsector(Liuetal.,2017).Inadditiontothem,there
areseveralotherimmersiveandinteractivetechnologieswhichareessentialforsmartteachingand
learning.Especially,theInternetofthings(IoT)hasprovidedalotofoptionsforinteractiveeducation.
Extensiveusesofartificialintelligence(AI)andmachinelearning(ML)haveaddednewdimensions
tothesmartteachingandlearningenvironments.Amidsttheraisingdemandsforsmartandremote
learning,theworldfacedthetoughsituationoftheCovid-19viralpandemicin2020.Theneedsfor
smartclassroomshavebeenfeltmorethaneverbeforeduetothispandemic.Keepingthecurrent
difficultiesinviewthereareneedsofpandemiccentriceducationsystems.Thesesystemsshould
notbeaffectedbythepandemicsituationsliketheonewesawin2020andnow.Thesesystemshave
toberesilientandtechnologyenabledsothattheteachingandlearningmethodsarenotaffectedby
thepandemics.Infact,thesemethodsmustpromotebothphysicalaswellastheremotelearning
techniques.Ineitherwaytheteachingandlearningoutcomesmustnotbedifferedtoalargeextent.
Thisisagreatlessonforthefuturethatanypandemicorpandemic-likesituationsmustnotaffect
theschool,college,anduniversityeducationthewayithasbeenaffectedbyCovid-19.Theenabling
technologiesofsmartclassroomsarealsoreadilyavailableintherecentyears.Therefore,pandemic
centricsmartclassroomsareessentialforthefutureeducationsystems.

There are several technologies which are essential for the smart classrooms. Immersive
technologiesarefoundtobethemosteffectivetoolsforthesmartclassrooms.InLiuetal.(2017),
applicationsofVR,AR,andMRhavebeenanalyzedforthesmartclassrooms.Usingseveralcase
basedanalysesitshowsthattheimmersivetechnologiesareveryeffectiveinthesmartclassroom
initiatives. The powers of the modern immersive technologies are really exemplary. It has been
provedinseveralinstancessuchasthethreedimensionalmoviesandseveralotherbusinessrelated
applications.SeveralofthoseinstanceshavebeenpresentedwiththeiroverallefficaciesinDieckand
Jung(2019).Smartclassroomsolutionsaremulti-prongedandneedalotofadvancedtechnologies
tosetupthem.In(SmartClassroomSolution,2021),severalbasicneeds,essentialrequirementsand
prerequisitesformodernsmartclassroomshavebeendescribed.Intherecentyears,severalimmersive
solutionshavebeentestedforeducationalsetupsusingsimulationsandothersecondarytechniques.
Intheirsimulation,LuiandSlotta(2014)testedsomeofthecommonlyusedimmersivesolutions.
Theyhaveappliedthetestoutcomesatthesecondarylevelscienceeducationtochecktheiroverall
effectiveness.Theseadvancedimmersivetechnologiesareexpectedtorevolutionizetheeducation
system.Oneofthemainmotivationsbehindthelargescaleapplicationsoftheimmersivetechnologies
istoimprovethequalityandabilityofthestudents.Ithasbeenobservedthatimmersivetechnologies
areveryeffectiveintheimprovementofthequalityofremoteandclassroomeducationandthey
directlyenhancetheabilitiesofthestudents(Zhang,Wang&Zhou,2021).Inordertoevaluatethe
quality,feedbacksfromstudentsareessentialinthesmartclassroominitiatives.Insmartclassrooms,
studentfeedbacksshouldbecollectedsmartlywhileaddressingthemainneedsofthestudents.Asmart
studentfeedbacksystemhasbeenproposedin(Martinez-Maldonadoetal.,2015)whichaddresses
keyissuesaboutthestudentsandtheirneeds.Thisfeedbacksystemisaimedattheenhancementof
thequalityofeducationinclassroomsandalsointheremoteenvironments.Acreativeandadaptable
smartclassroomhasbeenproposedin(Phametal.,2021).Inthissmartclassroom,theimmersive
environmentislessdependentonthecommunicationinfrastructure.Thissmartclassroompresented
in(Phametal.,2021)efficientlyadaptstothelimitationsandshort-comingsofthecommunication
systeminplace.WehaveobservedthatIoThasthepotentialtoprovidenewdimensionstothesmart
classroomenvironments.Bothdirectlyandindirectlyitprovidesmultiplebenefitsofsensingand
actuationinthesmartclassroomenvironments.CellularIoTareubiquitoussolutionsavailablefor
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