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ABSTRACT

Artificialintelligence(AI)isdevelopinganditsapplicationisspreadingatanalarmingrate,andAI
hasbecomepartofourdailylives.Asamatteroffact,AIhaschangedthewaypeoplelearn.However,
itsadoptionintheeducationalsectorhasbeensaddledwithchallengesandethicalissues.Thepurpose
ofthisstudyistoanalyzetheopportunities,benefits,andchallengesofAIineducation.Areviewof
availableandrelevantliteraturewasdoneusingthesystematicreviewmethodtoidentifythecurrent
researchfocusandprovideanin-depthunderstandingofAItechnologyineducationforeducators
andfutureresearchdirections.FindingsshowedthatAI’sadoptionineducationhasadvancedinthe
developedcountriesandmostresearchbecamepopularwithintheIndustry4.0era.Otherchallenges,
aswellasrecommendations,arediscussedinthestudy.
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INTRodUCTIoN

Theuseoftechnologyineducationdatesbacktotheemergenceof1stgenerationcomputersand
theirsubsequentupdatedversions(Schindleretal.,2017).Teacherswereseenusingcomputersin
teaching,researching,andrecordingstudents’gradesandindoingotherthings.Similarly,students,
amongotherthings,madeuseofcomputersinstudying,researching,andsolvingproblems.Also,
computershavebeenusedasaneducationalresource(analogoustoalibraryorlaboratory),aswell
asameansformaintainingdatabasesofstudentinformation.(Jones,1985).Theuseoftechnologyin
educationisfaradvancedwiththeemergenceofartificialintelligence(AI);asystemwheremachines
aredesignedtomimichumans.ArtificialIntelligenceis“the science and engineering of making 
intelligent machines”or“a machine that behaves in a way that could be considered intelligent if it 
was a human being.”(Mccarthy,2007).

ThisexpressionArtificialIntelligence(AI)wasfirstcoinedbyJohnMcCarthyattheDartmouth
Artificialintelligenceconferencein1956.Leadingresearchersfromdifferentdisciplinesconverged
todiscusstopicsontheabstractionofcontentfromsensoryinputs,therelationshipofrandomnessto
creativethinking,andothersthatdevelopedtheconceptaround“thinkingmachines”.Mostparticipants
envisagedthepossibilityofcomputershavingcapabilitiestomimictheintelligenceofhumanbeings,
buttheirbiggestquestionwashowandwhenitwouldhappen.Currently,ArtificialIntelligenceis
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developingandspreadingovereverypartoftheworldatanalarmingrate(Tegmark,2015).Itplays
anincreasinglyimportantroleinourdailylife.AstheintroductionofAIandMachinelearningis
catchingonwithmanypeople,itsuseindifferentdevices,applications,andservicesarebecoming
widespread(Zawacki-Richteretal.,2019).ApplicationssuchasGoogleduplex(chatagentthatcan
carryoutspecificverbaltasks,suchasmakingareservationorappointment,overthephone)and
FaceApp,whichusesAItoidentifypersonsthataretaggedinotherphotosinFacebookaresome
AIapplicationsandservices.Otherintelligentappliancessuchasautonomousvacuumcleanersare
examplesofAIapplications.Asindicatedearlier,theuseofAIineducationcannotbeoveremphasized.
YukiandSophiathehumanoidrobotareexamplesofAIapplicationsineducation(Retto,2017).

AI isbroadlycategorizedinto twodomains: theweakordomain-specific,whichfocuseson
specificproblems;andthestrongorgeneralwiththeabilitytoperformgeneralintelligentactions.
(Berker,2018).StephenHawking’sandotherresearchershaveproposedthattheuseofstrongAImay
leadtochaosanddestructionofmankind,otherAIresearchershavepropoundedthattheemergence
ofAIineducationmightdisplaceteachers.Inthecontextofthispaper,werefertoAIastheSoftAI
sincemachinescurrentlyhavenotassumedthecapabilitiestoperformgeneralintelligentactions.

StudiesmainlyintheDevelopedCountrieshaveconcentratedonchallengesinthedisruptionof
AIinEducationwhiles,theopportunitiesandbenefitsofAIineducationhavereceivedinfinitesimal
attention.Thisstudyisoneof thefewthatprovidesanintegratedoverviewof theopportunities,
benefits,andchallengesthatArtificialintelligence(AI)adoptionpresentstotheeducationaldiscipline.
And complementing it with the Technological-Organizational- Environmental (TOE) theoretical
frameworkasalensindiscussingthechallengesinAIadoptioninEducation.

TheobjectiveofthestudyistoanalyzetheexistingstateoftheartinAItechnologyineducation
byinvestigatingthechallenges,opportunities,andbenefitsofadoptingAIineducation.Thestudy
seekstoreviewrelevantstudiestounderstandthecurrentresearchfocusandprovideanin-depth
understandingofAItechnologyineducationtoguideeducatorsandresearchersindesigningnew
educationalmodels.Thestudywillalsoserveasareferenceforfutureresearchinrelatedworks.

Thispaperisstructuredasfollows:Section1presentstheintroductionandbackgroundtothe
study,followedbysection2withthestate-of-the-artonthetypesofAIsystemsineducation,the
challengesandopportunities,andbenefitsofAIineducationandTOEtheoreticalframework.Section
3presentstheresearchmethodologyfortheliteraturereview,thensection4,wherediscussionsofthe
opportunities,benefit,andchallengesofAIadoptionbasedontheliteraturereviewwillbepresented
withadiscussionofthepracticalimplicationsofthefindings,andfinally,section5,concludeswith
thefutureresearchtopicandlimitationsoftheresearch.

STATE-oF-THE-ART

AI in Education
Inthe1960s,theUSDepartmentofDefensetookaninterestinartificialintelligenceandbegantraining
computers tomimicbasichuman reasoning.Theearlyworkof theDefenseAdvancedResearch
ProjectsAgency(DARPA)markedthebeginningofautomationandsystemsthatassistedhuman
abilitiessuchasexpertsystemsandsmartsearchsystems(Chassignoletal.,2018).

AIhasprogressedrapidly,notonlyinfictionwiththeuseofrobotstoportrayAIandhuman-
likecharacteristicsbutalsoAIhasevolvedtoprovidemanyspecificbenefitsineveryindustry.
It encompasses anything from Google’s search algorithms to self-driving cars, to autonomous
weapons(Tegmark,2015).Today,AItechnologyisrevolutionizingschoolsandclassroomsand
makingjobsmucheasierforeducators(Lynch,2018;Woguetal.,2019).Overtheyearstherehas
beenaslowbutsteadyrevolutionineducationfromusingtheblackboardtothewhiteboardand
nowtheuseofprojectorscreensinmosteducationalinstitutions.Althoughtherehasnotbeena
significantadvancement in theuseofAIineducationfromthe20thcenturytodate(Dickson,
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2017),researchhasshownsteadyimprovementofAIineducationthroughtheuseofdifferent
virtualassistedapplications(Carlsonetal.,2018).

Types of AI in Education
Studies (Johnson,2019;Loeffler,2018)haveshown thatAIhasbecomepartofourdaily lives.
AI technology is used in automaticparking systems, smart sensors for takingphotos aswell as
personalized assistance, not forgetting that it has also changed the way people learn. Currently,
educational materials have become accessible through smart devices (Johnson, 2019). With the
applicationofAIineducationalinstitutions,severaladministrativetaskshavebeenautomatedand
othersarestillbeingautomatedtogiveeducatorsmoretimetospendonstudents(Johnson,2019;
Woguetal.,2019).ThissectionwilldiscussthedifferenttypesoftransformationAIhasbrought
intoeducation.AlthoughthereareotherareasinfluencedbyAI,onlythosethatareveryrelevantto
thecurrenttopicwillbediscussed.

• Automation of Administrative Task: AI can be applied in the processing of repetitive
administrativetasksthatwillsaveeducatorsorlecturersfromspendinglonghoursingrading
andassessingexamsandhomeworkrespectively (Johnson,2019).Withregards tomultiple-
choiceexams,technologyexiststhatcangradestudents.However,whenitcomestoessay-type
exams,seriouschallengesariseastowhetherthetechnologycouldbeemployedtoawardgrades.
(Johnson,2019).Softwaredevelopersarestillresearchingandcomingoutwithwaysofgrading
writtenanswersandessaytypequestions(Johnson,2019).Similarly,AIisbeenusedforprocessing
theadmissionofnewstudents’intoeducationalinstitutions(Johnson,2019).

• Smart Content:AnotherAIapplicationinEducationisSmartContent.SmartcontentisanAI
technology,whichaccordingtoFaggella(2019)“attemptstocondensetextbooksintoausefultool
forexampreparationsuchastrueorfalse”.Someexamplesofsomewell-knownsmartcontent
AppsareCram101andJustTheFacts101(Faggella,2019).AccordingtoJohnson,(2019),smart
contentcanalsoincludevirtualcontentlikevideoconferencingandvideolectures.Cram101
usesAI tomake textbookcontentsmorecoherent, and it iseasy tonavigateby introducing
chapter summaries, flashcards,andpractical tests (Faggella,2019; Johnson,2019).There is
alsoaNetexlearningAIsystemthatenablesthecreationofelectroniccurriculumandeducative
information(Johnson,2019).Netex,accordingtoJohnson(2019),“includesonlineassistance
programs,audios,andillustrativevideos”.

• Intelligent Tutoring System (ITS):AccordingtoFaggella(2019),ITSisahumanguideand
facilitatorforuseinavarietyofeducationalenvironments.Thisareaofresearchhasbeenthe
goalofAIresearcherssincethe1970sand1980s(Faggella,2019).Theideaofself-tutoringwas
developedbyaneducationalpsychologistnamedBenjaminBloominthe1970s.ITShasgained
muchprogress in theresearchfield,andforexample,CarniegeLearning’s“Mike”Software
appliescognitivescienceandAItechnologiestocreateapersonalizedtutoringsystemforstudents
(Faggella,2019;Singhetal.,2018).

Challenges and opportunities
TheuseofArtificialIntelligence(AI)ineducationasseeninComputer-basedtraining(CBT)and
Computer-AidedInstruction(CAT),doesnotprovidethesameexperienceashavinghumanteachers
inclassrooms(Becketal.,1996).Butwithcontinuousresearch,thereareemergingimprovements
inartificialintelligenceineducation(AIED)systems.Theseadvancementsincludetheuseofuser-
friendlyinterfaceagents likeavatars toassistusers inlanguage,facialexpressions,andissuesof
identification(Kay,2012).However,Popenici&Kerr(2017)arguedthattheaimoftechnologyin
educationistoincreaseknowledgeandassistteachingandlearningbutnottocompresstheprocess
ofcontentdelivery,control,andassessmentineducation.AccordingtotheArtificialIntelligence
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MarketintheU.Seducationsectorreport,artificialintelligenceislikelytogrowby47.77%from
2018to2022inU.Seducation.WiththegrowingconcernofAIineveryaspectofoureverydaylife,
thereisnodoubtthatthemostpopularTechcompany’slikeFacebook,Google,Apple,andMicrosoft
continuouslyinvestinthedevelopmentandresearchofAItechnologies(Gonçalvesetal.,2016).

OneofthecompellingmotivesforAIadoptionineducationistheincreasednumberofstudents
fromdifferentgeographicallocationsenrolledforcoursesinhighereducationgivenatacentralplace,
coupledwithlimitedfunding.This,however,translatesintoareductioninthenumberofteaching
staffinmostuniversitieswithaconcomitantreductionincost(Hollands&Tirthali,2014;Popenici
&Kerr,2017)Consequently,thereisagrowingdemandfortheuseofMassiveOpenOnlineCourses
(MOOC)asanopportunityfordistancelearningwiththesupportoftechnology.MOOCsareopen
coursesthataremadeavailableonthenetforaveryhighnumberofparticipants,usually,withnoor
lessfeesfromparticipants(Gonçalvesetal.,2016)TheuseofTeacherbots(computingsolutionsfor
theadministrativepartofteaching,dealingwithcontentdeliveryandadministrativefeedbackand
supervision)andIBMWatson(questionandanswercomputersystemthatusesnaturallanguageto
answerquestionsposedbyauser)aresomeAIapplicationsthatareavailabletoenhanceteaching
andlearning(Gonçalvesetal.,2016).

Despitethesenewtechnologicalinnovationsineducation,studiesBayne(2015)andBotrelet
al.(2015)areoftheviewthattheuseofteacherbotandotherintelligentapplicationsthatmimic
humanintelligenceineducationismeanttodisplaceteachers(Bayne,2015;Botreletal.,2015).On
theotherhand,theinternetsocietyreportedthatAIcancreatenewjobsand/orincreasedemandfor
certainexistingones(InternetSociety,2017).Moreover,thefocusofmostAIapplicationscurrently
isonmachinelearningwhichdoesnotrequireprogrammingbutrathertheapplicationusesinferences
tolearnandadapttousers’trends(InternetSociety,2017).Inthissituation,databecomesthemost
valuableresourceforAIimplementationandcontinuity.Thisalsosuggeststhatprivacy,trust,ethics,
andothersocio-economicissuesmustbetakenintoconsiderationwhenimplementingAIineducation.
(InternetSociety,2017).

THEoRETICAL FRAMEwoRK

ThestudyadoptedtheTechnological-Organisational-Environmental(TOE)frameworkasproposed
byTornatzkyandFleischer’s(1990)asa lens indiscussingthechallengesofadoptingArtificial
IntelligenceinEducation(Tornatzkyetal.,1990).Theframeworkpresentsthefactorsthatimpact
on technological innovation in threecontexts:Technological,Organizational,andEnvironmental
context(Baker,2012).

TheTOEdevelopedbyDepietro,Wiarda,andFleischer(1990)isarguedtobeanintegrated
framework that provides a theoretical basis for IT adoption/diffusion research. It examines the
various technological, organizational, and environmental factors that influence the adoption of
ITinnovations(Bernroider&Schmöllerl,2013).TOEisconsideredtobeanorganizationallevel
theory that is used to explain three factors that influence adoption decisions (Baker, 2012). As
showninfigure1,theframeworkpositthatanorganization/firm’sdecisiontoadoptaninnovation
isdependentonthesefactors;technology,organization,andenvironment(Bernroider&Schmöllerl,
2013;Olutoyin&Flowerday,2015).EventhoughTOEhasbeenusedinseveralstudiestoexplain
ITinnovationadoptionssuchusmobilesupplychain(Chan&Chong,2013),greenIT(Bose&Luo,
2012),E-business(Oliveira&Martins,2010),Cloudcomputing(Abdollahzadeganetal.,2013),
etc.,itsapplicationinAIadoptionineducationisscanty.TheTOEframeworkisclaimedtobea
generictheoryfortechnologyadoption/diffusion(Zhuetal.,2006),anditsmaingoalistoexplain
anddetermineorganization’sdecisionmakinginadoptingITinnovationsanditsdiffusion(Songet
al.,2017),henceitcanbeusedtostudythechallengesinadoptingAIineducation.
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Technological Context
TheTechnologicalcontextincludestechnologiesthatareeitherinuseorthosethatareavailablein
themarketbutnotinusecurrently(Baker,2012).Thus,itconcentratesoninnovationsthatarewithin
andoutsidethefirm.Innovationsoutsidethefirmarefurthergroupedintoincrementalchangeand
syntheticchange.Theincrementalchangerepresentstheupgradingofexistingtechnologiesornew
versionsthatarereleased.Thesyntheticchangerepresentsanimproveduseofexistingtechnology
whichisnotnecessarilyaninnovation,anddiscontinuouschange,ontheotherhand,itrepresents
newtechnologies(Baker,2012;Tushman&Nadler,1986).Technologyreferstotheinternaland
externaltechnologiesrelevanttothefirm.Thisalsoincludesthecurrenttechnologiesandtheinternal
infrastructureavailablewithinanorganizationorcompany(Martinsetal.,2016)aswellasthose
availableatthemarketplacebutnotavailablewithintheorganizationorfirm(Baker,2012).This
technology may include equipment processes and techniques (Depietro et al., 1990). The study,
Baker(2012)arguesthattechnologiesthatareavailabletoafirmareveryimportanttotheadoption
process,thisisbecauseitsetsthelimitforthescopeofchangethatcanhappenwithintheorganization.
Similarly,aninnovationthatexistsoutsidethefirmsalsoinfluencestheadoptionprocess,because
itdefinesthelimittowhatispossibleandhelpsthefirmtounderstandhowtechnologycanassist
them.ThistechnologicalcontexthasanimpactonITinnovationadoptionandthemajorfactorsin
thisregardincludethecostofprocurement,maintenanceandexistinghumanexpertisewithinthe
firmtousetheITinnovation.

organizational Context
Organizationalcontextrelatestotheavailableresourcesandcharacteristicsofthefirmsuchasthe
structureof the firm, the communicationprocess, organizational readiness, and sizeof the firm
(Agbesi, 2020; Baker, 2012). Organization refers to the organizational attributes of the firm or
institution such as its scope and size, organizational managerial structure, it’s human resources,
linkingstructuresbetweenemployees,intra-firmcommunicationprocesses,andthenumberofslack
resources (Depietro et al., 1990;Martins et al., 2016;Olutoyin&Flowerday,2015).Within the
organizationalcontext,Topmanagementsupport,organizationalreadiness,ICTexperience,andsize
areconsideredtobesomeofthemainorganizationalfactorsthatinfluenceITinnovationadoptions

Figure 1. Technology-Organisation-Environment Framework ((Depietro, R., et al., 1990)
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(Ramdanietal.,2013).Zhu,Kraemer,Kenneth&Dedrick(2004)explainthatfactorslikethefirm
size,globalscope,andfinancialresourceshaveanimpactoninnovationadoptions.Previousstudies
identifyTopmanagementsupporttobeanimportantfactorthatpositivelyinfluencestheadoption
ofITinnovation(Martinsetal.,2016).

Environmental Context
Environmental context represents the factors that can drive or constrain innovation such as the
structureoftheindustry,supportstructurefortechnology,governmentregulations,culturalissues,
andpressurefromstakeholders(Baker,2012).Depietro,etal.(1990)describeenvironmentalcontext
toincludethesizeandstructureoftheorganization,itscompetitors,andtheregulatoryenvironment.
Theenvironmentalcontextdescribesthesurroundingsorthearenainwhichtheorganizationoperates
andconductsbusiness.Thesesurroundingsincludeotherindustriesandcompetitors.Baker(2012)
arguesthatsupportinfrastructurefortechnologyalsohasanimpactoninnovation,andorganizations
thathavetopayhighersalariesforskilledlaborarecompelledtolookforotheralternativeinnovations.
Similarly,theavailabilityofskilledlaborandtheavailabilityoftechnologyvendorshaveapositive
influenceonorganizations’decisionorintenttoadoptaninnovation(Baker,2012).

How Earlier Researchers Used TOE Model in Previous Studies
Leung,Lo,Fong,&Law(2015),studiedtheapplicationofTOEtoexploretheICTinitialandcontinue
adoptioninhotelsinHongKongusingexploratorydesign.Themainaimofthestudywastoexamine
thefactorsaffectingICTinitialadoptionandcontinueadoptiondecisionsofanindependenthotel
and todevelopa framework.The followingvariablesweremeasured.1)TechnologicalContext:
Expecteddirectbenefit,Expectedindirectbenefit,Crosstechnologicalcompatibility,andExpected
risk.2)OrganizationalContext:Financialreadiness,Technologicalreadiness,andTopmanagement
support.3)EnvironmentalContext:Perceivedpressurefrompartners,andPerceivedpressurefrom
customers.Similarly,Alshamaila,Papagiannidis,&Li(2013)studiedcloudcomputingadoptionin
theNorthEastofEnglandbyadoptingtheTOEframeworkasthetheoreticalbase.Usingaqualitative
exploratory study (Alshamaila et al., 2013) collected data from 15 SMEs and service providers
fromNorthEastEngland.Theresultofthefindingsindicatesrelativeadvantage,uncertainty,geo-
restriction,compatibility,trialability,size,topmanagementsupport,priorexperience,innovativeness,
industry,marketscope,supplierefforts,andexternalcomputingsupportare themainsignificant
factorsinfluencingSME’sadoptionofcloudcomputingservices.Zhu,Kraemer,&Xu(2004)also
studiedE-businessadoptionbyEuropeanfirmsusingTOEasaframework.Themainpurposeof
thestudywastoexaminewhetheradoptionpatternsdifferacrossdifferente-businessenvironments
andtodevelopaconceptualmodeltostudytheadoptionofelectronicbusinessatthefirmlevel,
by incorporating six adoption facilitators and inhibitors, based on the technology–organization–
environmenttheoreticalframework.TheresultsofthefindingsshowedthatTechnologycompetence,
firmscopeandsize,consumerreadiness,andcompetitivepressurearesignificantadoptiondrivers,
butlackoftradingpartnerreadinessisasignificantadoptioninhibitor.Faber,Geenhuizen,andReuver
(2017)alsoresearchedeHealthadoptioninmedicalhospitalsintheNetherlands.Themainpurposeof
thestudywastodevelopandtesttheeHealthadoptionframeworktogetadetailedunderstandingof
thephenomenon.Theresultofthestudyshowsthatthesizeofthehospital,organizationalreadiness
including technical aspects, and top management support have a significant effect on adoption
decisions.Songetal.(2017)alsoappliedTOEtoexaminethedecision-makingprocessoflodging
firmsintheadoptionofOnlineThird-PartyIntermediaries(OTPIs)fordistributionservicesonthe
internet.ThesongmodelwasbasedonacombinedTechnology–Organization–Environmentframework
(TOE)andanExpectation–ConfirmationModel(ECM).Thestudyusedsurveydesignusingclosed-
endedquestionsindatagathering.Thepopulationofthestudywas215generalmanagersandowners
inGreekIslandwith37respondents.PartialLeast-Square-Structuralequationmodelwasusedfor
thedataanalysis.Theresultsofthefindingsshowthattheorganizationhassignificantimpactson
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confirmationinECMandtheenvironmentinTOEsignificantlyinfluencessatisfactioninECM,and
bothconfirmationandsatisfactionareantecedentsofcontinuanceintention.

The Use of the ToE Framework in Current Study
Inthecontextofthisresearch,TOEisusedinthediscussionofthechallengesintheadoptionof
Artificialintelligenceineducation.Concerningthetechnologicalcontext,challengesaboutexisting
technology,andotheravailablenewtechnologiesthatcanbeadaptedarediscussed.Thestudywould
discussthechallengesinanorganizationalcontextwithorganizationalreadiness,thefirmstructure,
andavailabilityoftherequisiteinfrastructureintheuseofartificialintelligenceanditsimpacton
Education.Therequisiteskillsetofstaffandinfrastructureareimportantfactorstoconsiderinthe
adoptionofnewtechnologysincetheyareconsideredthedrivingforceforsuccessfulimplementation.
TheEnvironmentalcontextwillfocusontheethicalandsocio-economicissuesintheadoptionand
implementationofartificialintelligenceinEducation.TOEframeworkprovidesuswiththeappropriate
constructtoexaminethesefactorsthatinfluenceanorganization’sadoptionofinnovationandinthis
instance,AIinEducation.

METHodoLoGy

Thissectionpresentsthemethodusedinobtainingtheliteratureforthestudy.Followingthepurpose
ofthisstudy,therigorousevidence-focusedreviewmodelproposedbyHagen-ZankerandMallett
(2013)wasadopted.Therigorous,evidence-focusedreviewisaformofsystematicreviewmethod
whichissuitableifthereistimeconstrainindevelopmentstudies(Hagen-Zanker&Mallett,2013).
Thissectionfollowstheoutlineoftherigorousevidence-focusedreviewproposedbyHagen-Zanker
andMallet(2013).Thegoalofthisstudyistoexplorethechallenges,opportunities,andbenefitsof
ArtificialintelligenceinEducation(AIED)disciplinefromtheexistinghistoricaltrends.Toachieve
this, theresearchquestionswereframed:What are the opportunities, benefits, and challenges of 
AI adoption in education? What is the geographical area that Artificial intelligence research is 
concentrated on?

Thesearchterm/keywasgeneratedfromthemainobjectives.Thekeytermsusedforthesearch
asshownintable1,wereasfollows:Artificialintelligence,education,intelligenttutoringsystem,
adoption,opportunities,benefits,andchallenges.Articlesweresearchedinelectronicdatabasessuch
asScienceDirect,IEEEExplorer,WebofScience,ProQuest,andSpringerLink.

Thenthetitle,abstract,andkeywordswereusedtosearchpublishedarticles,journalpapers,
conference proceedings, workshops, and symposiums. The study made use of both forward and

Table 1. Search strings

Topic Search Terms

Artificial Intelligence
AND
Factors
AND
Other factors

“AI”OR“ai”OR“ArtificialIntelligence”OR“artificial
intelligence”OR“ARTIFICIALINTELLIGENCE”OR
“IntelligentTutoringSystem”
TrustORtrustORRiskORriskOR“TrustPerceptions”
OR“trustperceptions”“TrustPerception”OR“trust
Perception”OR“RiskPerceptions”OR“riskperceptions”
OR“RiskPerception”OR“riskperception”OR
“Adoption”OR“ADOPTION”OR“USE”OR“Use”
OR“Implementation”OR“IMPLEMENTATION”OR
“Acceptance”OR“ACCEPTANCE”OREducationOR
EDUCATION
ChallengesORCHALLENGESORBenefitsOR
BENEFITSOROpportunitiesOROPPORTUNITIES
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backwardsnowballingsearchapproachtocomplementthesystematicreviewmethod.Theadvantage
ofsnowballingisusingreferencesorcitationsofanarticleasaguidetoidentifyingotherreferences
(Wohlin,2014).Whenusingasnowballingapproach,onedoesnotonlybenefitfromthepapersor
articlesbutalsofromtheir referencesandcitationsaswell.The literaturesearchresulted in215
articlesasofJune2019.Thecriteriausedforthearticlestobeincluded,asshowninTable2,were
basedonthefollowingfactors:focusonarticlesaboutthesubjectoftheresearch,articlespublished
from2010to2019inpeer-reviewedjournalsandconferenceproceedings,articleswritteninEnglish,
andstudiesbasedonbothqualitativeandquantitativemethods.

After screening thearticle setwasnarroweddown to25articles.Abstractofall25eligible
publicationsweremanuallyreadtoascertaintherelevanceofthearticlestothesubjectfocusofthe
literaturereview.Anevaluationbasedonfulltextreadingfurtherreducedthearticlesto23articles.
Afterward,articlesweresynthesizedbasedonthefollowing:yearofpublication,authorname,the
titleofthepaper,researchpurpose,methodandtype,andgeographicalcoverage.Thediscussions
werecategorizedandpresentedasopportunities,benefits,andchallengesofAI.TOEwasusedinthe
discussionofthechallengesintheadoptionofArtificialintelligenceineducation.Thetechnological
contextdiscusseschallengesaboutexistingtechnologyandotheravailablenewtechnologiesthat
canbeadapted.Thechallengesinanorganizationalcontextfocusedonorganizationalreadiness,the
firmstructure,andavailabilityoftherequisiteinfrastructureintheuseofartificialintelligenceand
itsimpactonEducation.ThentheEnvironmentalcontextfocusedontheethicalandsocio-economic
issuesintheadoptionandimplementationofartificialintelligenceinEducation.Thefulllistofthe
selectedarticlesispresentedinTable3.

RESULTS

This section presents the results of the literature review. A descriptive overview of the selected
articlesispresented.Thentheopportunities,benefits,andchallenges,foundintheselectedarticles
arediscussed.

Thesepapersobtainedwerepublishedineitherjournalsorconferencepapers.Overall,twenty-
three(23)articleswerereviewedfromtheseyears:2010(1),2012(1),2014(1),2015(1),2016(4),
2017(4),2018(6),and2019(5).Theseyearswereselectedtopresentarangethatwillreflectonhow
AIhasevolvedanditsimpactoneducationintheeraofindustry4.0.Studieshaveestablishedthat
therewerefewerstudiesonAIbefore2010andthereafterresearchincreasedasnewTechnologies
begantoadoptAImorefrequentlyastheprimarykeyenablingTechnologyinthefourthindustrial
revolution(Duanetal.,2019).

All23articleswererelatedtothesubjectfocuswhichisArtificialIntelligenceinEducation
inwhich15articleswerepublished inscientific journalsand8wererecorded in theconference
proceedings.Also,thenumberofarticlesincreasedsimultaneouslywiththeyears.Theyears2010,

Table 2. Inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria

Peer-reviewed
Publication: 2010 to 2019
Publication in the English Language
Journal Articles
Conference Proceedings
Qualitative and quantitative studies

Publicationsbefore2009
NotPublishedinEnglish
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continued on following page

Table 3. List of selected articles

Year Author(s) Title Research Purpose Method Type Context

2019 Connell&
Black

Artificial Intelligence and Legal 
Education. Computer & Internet 
Lawyer

ChallengesofAIin
education Exploration Journal Developed

country

2019 Latham&
Goltz

A Survey of the General Public’s 
Views on the Ethics of Using AI in 
Education

challengesofAIin
education Exploration Conference

paper
Developed
country

2019 Guilherme AI and education: the importance of 
teacher and student relations

Benefitof
Artificial
intelligence

Exploration Journal Developed
country

2019 Everett Is it too soon for AI in the 
classroom?

challengesofAIin
education Concept Journal Developed

country

2019 Florea&Radu Artificial Intelligence and 
Education

BenefitsofAI
adoptionin
Education

Concept Conference
paper

Developed
country

2018 Lin,Wooders,
Wang,&Yuan

Artificial Intelligence, the Missing 
Piece of Online Education?

Opportunitiesof
AIadoptionin
Education

Design Journal Developed
country

2018

Ciolacu,
Tehrani,
Binder,&
Svasta,

Education 4.0-Artificial Intelligence 
Assisted Higher Education: Early 
recognition System with Machine 
Learning to support Students’ 
Success.

BenefitsofAI Design Conference
paper

Developed
country

2018 Pierce&
Hathaway

The Promise
(And Pitfalls)
Of AI For
Education

ChallengesofAIin
education Perspective Journal Developed

Country

2018 Sijing&Lan Artificial Intelligence Education 
Ethical Problems and Solutions

ChallengesinAI
education Perspective Conference

paper
Developed
country

2018
Carlson,
Evans&
Hardin

AI, Education and
the Future of Everything

ChallengesofAIin
education Perspective Journal Developed

country

2018 Zhao,Li,&
Feng

Research on Application of 
Artificial Intelligence in Medical 
Education

Opportunitiesin
AIadoptionin
Education

Exploration Journal Developed
country

2017 Price&Flach

Computational Support for 
Academic Peer Review: A 
Perspective from Artificial 
Intelligence.

Opportunitiesin
AIadoptionin
Education

Perspective Journal Developed
country

2017
Hoeschl,
Bueno,&
Hoeschl

Fourth Industrial Revolution and 
the future of Engineering: Could 
Robots Replace Human Jobs?

ChallengesofAIin
Educcation Design Journal Developed

country

2017

Internet
Society
(Gahnberg&
Polk)

Artificial Intelligence and Machine 
Learning

BenefitofAIin
education Concept Journal Developed

country

2017 Popenici&
Kerr

Exploring the impact of artificial 
intelligence on teaching and 
learning in higher education

ChallengesofAIin
education Concept Conference

paper
Developed
country

2016

Kandlhofer,
Steinbauer,
Hirschmugl-
Gaisch,&
Huber

Artificial intelligence and computer 
science in education: From 
kindergarten to university

BenefitofAI Concept Conference
paper

Developed
Country

2016
Aleven,Roll,
McLaren,&
Koedinger

Help Helps, But Only So Much: 
Research on Help
Seeking with Intelligent Tutoring 
Systems

Opportunitiesin
AIadoptionin
Education

Concept Journal Developed
country
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2012,2014,and2015recordedone(1)articleeach,four(4)articleswaspublishedin2016and2017,
whereassix(6)andfive(5)articleswerepublishedin2018and2019respectively.Thisindicatesthe
gradualandsteadypaceofresearchinAIapplicationineducation,assuggestedbyDickson(2017)
whoassertsalthoughtherehasbeenasteadyimprovementintheadoptionoftechnologyineducation
notmuchsignificantadvancementhasbeennoticed in theuseofAI ineducationfromthe20th
centurytodate.OnGeographicalcoverage,all23publishedarticleswerestudiesconductedwithin
thecontextofdevelopedcountriesandnopublicationwasfoundontheuseofAIinEducationinthe
contextofdevelopingcountries.ThissuggeststhatthefocusofAIuseineducationindeveloping
countrieshasnotcommencedorstillatanearlystage.

Onthemethods,mostpublishedarticlesanalyzeddatausingqualitativemorethanthequantitative
methods.10articlesemployedaproofofconceptmethodtoevaluatetheAIsystemsthatareused
ineducation,Six(6)articlesanalyzeduserperceptionoftrustinAIandcomputeragentapplication
implementationineducation.Four(4)ofthearticlesexploredtheuseofAIineducationandother
sectorswhereasthree(3)articlesdesignedcomputermodelsandrobotstoperformactualtaskand
resultswereevaluated.Asinglestudyusedthesurveytoexploretheethicalandlegalissuesfrom
publicviewsontheAIineducationandtheresultindicatedthat77%ofparticipantexpressworryin
itsimplementationinlearningsystemswhereasfewerthan8%weredissatisfiedaboutbeentracked
(Latham&Goltz,2019).

dISCUSSIoNS

Thissectiondiscussedresultsinselectedarticlesbasedonopportunities,benefits,andchallenges
ofAIineducationandthemethodsusedinconductingthestudies.Thepaperisanalyzedalongthe
followingdimensions;opportunities(6),benefits(8),andchallenges(9)ofAIineducation.Thestudy
furtheranalyzedthechallengesusingtheTechnological,Organizational,andEnvironmental(TOE)
frameworkandalsodiscusssomeethicalissuesinAI.

opportunities in AI
TheuseofAIhasprovedtobeaviablemethodforcreatingameaningfullearningexperiencefor
students(Conklin&Hartman,2014).UnderopportunitiesofAI,thereweresix(6)articleswhich
thestudycategorizedundermethodswiththefollowingdescriptions:concept,design,exploratory,
andperspective.Theauthorfurtherclassifiedeachpaperbythefocusofitsmainpurpose,method,
year,andoutcomeoftheresearch.Two(2)studies(Alevenetal.,2016;Conklin&Hartman,2014)

Year Author(s) Title Research Purpose Method Type Context

2016 Roll&Wylie
Evolution and Revolution in 
Artificial
Intelligence in Education

Opportunitiesin
AIadoptionin
Education

Perspective Journal Developed
country

2016 DuBoulay Artificial Intelligence as an 
Effective Classroom Assistant

BenefitofAIin
education Concept Journal Developed

country

2015 Potode&
Manjare

E-Learning Using Artificial 
Intelligence

BenefitofAIin
education Concept Journal Developed

Country

2014 Conklin&
Hartman

Appreciative Inquiry and 
Autonomy-Supportive Classes in 
Business Education

Bpportunitiesin
AIadoptionin
Education

Concept Journal Developed
country

2012 Kay AI and Education: Grand Challenge ChallengesofAIin
education Perspective Conference

paper
Developed
Country

2010 Li,Zhuying,
&Bing

The Application of AI Technology in 
Intelligent Tutoring System

BenefitofAIin
education Concept Conference

paper
Developed
country

Table 3. Continued
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addressedopportunitiesbasedonconceptapproachandindicatedthatIntelligenttutoringsystems
(ITS)providesbetterfeedbackortutoringforthestudentbutdoesnotprovideabetterenvironmentfor
self-regulatedlearners(Self-regulationofacademiclearningisthecontrolthatstudentshaveovertheir
cognition,behavior,emotions,andmotivationthroughtheuseofpersonalstrategiestoarchivegoals
theyhaveestablished).AnothermethodbasedontheuseofRobotsinthedesignapproachresulted
inthestudents’achievingtheirlearningoutcomewiththehelpofthetrainedRobot(Linetal.,2018).
Basedontheperspective,twoarticleswereanalyzed.Oneexploredthestrengthandopportunitiesof
AIineducationbywayofevolutionalandrevolutionprocesses(Roll&Wylie,2016).Whilestheother
perceivedtheimprovementofthepeerreviewprocessusingcomputationalsupport(Price&Flach,
2017).Asinglearticlediscoveredimprovedefficiencyinmedicalteachingandservingpeoplewith
theuseofAIasagreatopportunitythatcaninfluencetheadoptionofAItechnologyinthemedical
field(Zhaoetal.,2018).AlistofarticlesonAIopportunitiesinEducationispresentedintable4.

TherehasbeenanoticeableincreaseinresearchonopportunitiesinAIineducationbetween2015
to2018.Andmostoftheresearchworkisbasedonthedesignandperceptiveapproach.However,
studiesbasedonadesignscienceapproachusuallyplacenoattentiontothesocio-economicfactors
ofAIadoptionineducation.

Benefit
ThenextcategoryofanalysisisbasedonthebenefitsofAIineducationaspresentedbyliterature.
Eight(8)articleswereanalyzedalongwiththefollowingdescriptions:concept,design,exploration,
andperspective.Thepaperswerefurtherclassifiedaccordingtotheirmainpurpose,method,and
outcome.Onarticlesclassifiedaccordingtomethods,mostarticleswerebasedonaconcept,onlya
singlearticleemployeddesignmethod.AsinglepaperprovidedproofonhowAIineducation,(using
AIconcept)indifferenteducationallevels(primary,middle,highandtertiaryschools)worked.This

Table 4. List of AI opportunities articles

Author Title Year Method

Lin,Wooders,Wang,&Yuan
Artificial Intelligence, the 
Missing Piece of Online 
Education?

2018 Design

Zhao,Li,&Feng
Research on Application of 
Artificial Intelligence in Medical 
Education

2017 Exploration

Price&Flach

Computational Support for 
Academic Peer Review: A 
Perspective from Artificial 
Intelligence.

2017 Perspective

Aleven,Roll,McLaren,&
Koedinger

Help Helps, But Only So Much: 
Research on Help
Seeking with Intelligent Tutoring 
Systems

2016 Concept

Roll&Wylie
Evolution and Revolution in 
Artificial
Intelligence in Education

2016 Perspective

Conklin&Hartman
Appreciative Inquiry and 
Autonomy-Supportive Classes in 
Business Education

2015 Design
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wasachievedthroughthedevelopmentofAI-relatedcoursessuchasgamestofacilitateteaching
andlearning.(Kandlhoferetal.,2016).Whilestheotherthreestudieselaboratedontheassessment
ofeffectiveclassroomassistancesuchastheIntelligentTutoringSystem(ITS).DuBoulay(2016)
conductedareviewondifferentPedagogicalmodelsandconcludedthat“AIEDsystemsperform
betterthanbothcomputer-assistedinstruction(CAI)systemsandhumanteachersworkinginlarge
classes.Theyperformslightlyworsethanone-on-onehumantutors.”Studies(Lietal.,2010;Potode
&Manjare,2015)analyzeddifferentstructuresandfunctionsofITSandnewdevelopmentaltrends.
TheformerresolvedthatITSconducttheirteachingfunctioneffectively,whilethelatterresulted
thatITSpromotecollaborative learningandimprovestudent’smotivationandlearning.Asingle
studydevelopedapersonalizedlearningenvironmentcreatedwithAutotutoringtomonitorstudents’
performanceusingwearabledevicesandsmartsensors.Thestudyarguedthatanearlydetection
systemprovidedanunbiasedviewofstudentperformance(Ciolacuetal.,2019).Alistofarticleson
AIbenefitsinEducationispresentedintable5.

MostStudiescommendthatAIpresentstheadvantageofcreatingnewjobsandalsoincreasing
demandforcertainexistingones(InternetSociety,2017).Thissuggeststhatmostarticlesonbenefits
concentrateonaconceptwithlimiteddesignartifacttoprovetheunbiasedperformanceofanAI

Table 5. List of AI benefits articles

Author Title Year Method

Guilherme
AI and education: the 
importance of teacher and 
student relations

2019 Exploration

Florea&Radu Artificial Intelligence and 
Education 2019 Concept

Ciolacu,Tehrani,Binder,
&Svasta,

Education 4.0-Artificial 
Intelligence Assisted 
Higher Education: Early 
recognition System with 
Machine Learning to 
support Students’ Success

2018 Design

InternetSociety
(Gahnberg&Polk)

Artificial Intelligence and 
Machine Learning 2017 Concept

Hoeschl,Bueno,&Hoeschl

Fourth Industrial 
Revolution and the future of 
Engineering: Could Robots 
Replace Human Jobs?

2017 Design

Kandlhofer,Steinbauer,
Hirschmugl-Gaisch,&
Huber

Artificial intelligence 
and computer science 
in education: From 
kindergarten to university

2016 Concept

DuBoulay
Artificial Intelligence as 
an Effective Classroom 
Assistant

2016 Concept

Potode&Manjare E-Learning Using Artificial 
Intelligence 2015 Concept

Li,Zhuying,&Bing
The Application of AI 
Technology in Intelligent 
Tutoring System

2010 Concept
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systeminEducationandalsotoensuretrustinitsuse.Therefore,theneedformoreempiricalstudies
mayberequiredtoanalyzeactualuserdatathatmayintensifythebenefitsofAIineducation.

Challenges in AI
This section presents the challenges of AI adoption in Education by using the TOE theoretical
frameworkasaguideinthediscussion.

Nine(9)articleswereanalyzedusing theTechnological,Organizational,andEnvironmental
(TOE)frameworkanddiscusssomeethicalissuesinAI.Eachpaperwasfurtherclassifiedbyitsmain
purpose,method,andoutcome.AlistofarticlesonAIchallengesinEducationispresentedintable6.

Technological
ThissectiondiscussedanempiricalstudyonemergingarchitectureforAIEDsystemsandthedrivers
thatinfluencethecreationofAIEDsystems.ThosefactorsthatdrivetheAIEDsystemandtheAIED
structure.First,itwasobservedthattheprincipalfactorsinfluencingAIEDresearchareEducational
needs,whichasaresultgeneratesAItheories,tools,andtechniques.Scholarsdiscussedthefour
coreelementsofAIED:amodelofthelearner,domainexpertise,teachingexpertise,andinterfaces.
ThegoaloftheAIED/ITSsystemisgearedtowardstheindividuallearner.However,inrecentyears,
advancementinabroaderlearningcontextisencouragedwiththeinclusionofotherpartiessuchas
teachersandparents.Moreover,dataisneededincreatingagrouplearningenvironmentbutdata
sharingposesaseriouschallengewhichgivesrisetomachinelearningandeducationaldatamining
communities (Kay,2012).ThestudyPierceandHathaway (2018)state thatdata is important in
creatinganeffectiveAIsystem.ThestudyfurtherstressedthatinaccurateorincompletedatainAI
technologymayaffectdecisionsoroutcomesmadebythesystem;sincedecisionsmadedependlargely
ontheknowledgedomainofthesystems.Anotherchallengeistheuseofthewrongtechnologyin
thedesignofadaptivelearningsystems.Vendorsmustbeprobedenoughtoensurethattheirsystems
usemachinelearningtechnologyandnotanyotheralternatetechnology.(Pierce&Hathaway,2018).

AItechnologyraisessomeprivacyconcernswiththefocusoninformationownership.Theuse
ofAIineducationrequiresthecollectionofsensitiveinformationlikestudentacademicrecordsand

Table 6. List of challenges in AI

Author Title Year Method

Connell&Black Artificial Intelligence and Legal Education. Computer & Internet 
Lawyer 2019 Exploration

Latham&Goltz A Survey of the General Public’s Views on the Ethics of Using AI 
in Education 2019 Exploration

Everett Is it too soon for AI in the classroom? 2019 Concept

Pierce&Hathaway

The Promise
(And Pitfalls)
Of AI For
Education

2018 Perspective

Sijing&Lan Artificial Intelligence Education Ethical Problems and Solutions 2018 Perspective

Carlson,Evans&
Hardin AI, Education and the Future of Everything 2018 Perspective

Popenici&Kerr Exploring the impact of artificial intelligence on teaching and 
learning in higher education 2017 Concept

Kay AI and Education: Grand Challenge 2012 Perspective
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performanceassessmentdata.Also,thecurrentuseofGoGuardianstudent’swhichisusedtoreport
unauthorizedcontentandmaterialsthatstudentaccessovertheinternettotheiradministratorsrecords
sensitiveinformationaboutstudents.Theissueis,whohascustodyofthedataandhowtheintegrity
andprivacyofsuchdataareassured.(Pierce&Hathaway,2018).Technologicalchallengesidentified
dataownership,technology,security,andtrustaschallengesofAIadoptioninEducationandthese
factorsdominatedthearticlesonthechallenges.

Consequently,Educatorsandpolicymakersmustaddressownershipof informationanddata
privacyissuesinAIEDbyformulatingdataprotectionpoliciestoguidetheintegrityofdatainan
attempttoadoptAI.Theuseofnewandexistingtechnologyisdependantonthetrustofthesystem
howevermostresearchfailedtomentiontheparadigmshiftintheunderlyingdesignoftheAIsystem,
thusfromalgorithmbasetomachinelearning,deeplearning,neuralscience,etc.whichrequiresthe
useoftheappropriatetechnologytoconstruct.

organizational
Thissectiondiscussesthechallengesinanorganizationalcontextwithorganizationalreadiness,the
firmstructure,andavailabilityoftherequisiteinfrastructureintheuseofartificialintelligenceand
itsimpactoneducation.

A recent study by Connel & Black suggested that changes in technology have impacted
organizationsdifferently,andthelegalprofessionisnotexemptfromtheuseofAIintheirpractice.
(Connell&Black,2019).ThestudymadementionofROSSintelligenceandotherwebsitesthat
makeuseofAI applications in the legalprofessionbyoffering self-guidedprograms.However,
thereisgrowingconcernthattechnologywillreplacelawyers.Researchhasindicatedthattherehas
beenatremendousdeclineinlawschoolenrolmentsince2010whichhasresultedinthemerging
andclosureofsomeLawSchools.Becauseoftheperceptionthatlowerrunglegalfunctions(such
aslegalresearch,basicmemochecking,legaldiscoveryanddraftingofcases)thataretraditionally
donebynewlawyers,willbetakenoverbymachines.Thestudyrecommendedacurriculumreview
inlawschooltoincludeAItechnologyasaresearchtoolforupandcominglawyers(Connell&
Black,2019).BasedontheevolutionoftechnologyintheEngineeringfield,Milenaetal,(2017)
discussedsomeethicalissuesraisedbyindustryregulatorbodies.Thesaidethicalissuesfocusedon
AIeducationinEngineeringanditsimpactonSocietyandTechnology.Someoftheethicalprinciples
raisedweretomakeusersthecenterofthetechnology;greaterresult inAIcanbeachievedif it
addressesmostoftheuserneeds.ChallengesrelatedtoorganizationalchallengesofAIineducation
wereidentifiedasthestructureoftheinstitutionhoweverit’sbeenarguedthatThetechnologyhas
changed:Alotofthetoolsandprocesseshavebeendigitized,someofithasbeenautomated,and
geographicalbarriershavebeenremovedtosomeextentbuttheactorsandelementshaveremained
muchthesame(Dickson,2017).Thisindicateshoweducationremainsasocialinteractiondiscipline
evenwiththeintroductionofAI.

Environmental
Thissectiondiscusseschallengesbasedonenvironmentalcontextwithafocusontheethicaland
socio-economicissuesintheimplementationofartificialintelligenceinEducation.

Sijing&Lan (2018) researched into the ethical problemsand solutions regardingArtificial
intelligenceinEducation.ThefindingsshowedthatpeoplearethemainproblemofAIineducation
andnotthetechnologyitself.Thestudyfurthercategorizedpeopleintoprogrammers:whodesign
theAIsystem,students:whousetheAIsystem,andteachers:whousetheAIsystem.Withtheview
toprovidingsolutionstotheethicalissuesraisedaboutAI,thestudyrecommendedthefollowing:
ProgrammersmustincorporatethelegitimacyandrightofhumansinthedesignofAIalgorithms.
Students are required to take part in ethical courses to be guided in the use of AI technology.
Teachersmustguidestudentsinmakinganinformeddecisionabouttheuseoftechnologyforsocial
developmentandAI,andalsoupdatethemselvesintheuseofAItechnology.Thestudyidentified
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anecessaryissuethus,legitimacyandhumanrightwhichmustbetakenintoconsiderationinthe
adoptionofAIineducation.

Anotherstudybasedonadesignsystemalsoraisedaserious issue that theadvancement in
AImaycauselossofjobsintheshortestpossibletime.Thestudycomparedtheproblem-solving
capabilitiesofhumansandmachinesandtheresultindicatedthatmachineshavehighercapabilities
inmathematicsandcalculusthanhumans.ThiswasconfirmedasanAIrobotpassedtheentrance
examinationofsomeuniversitiesinJapan(Arai&Matsuzaki,2015).

InformedbyAI’sabilitytodisplaceteachers,studyPopeniciandKerr(2017)arguedthatAIcan
enhancethestructuralproceduresineducationbutAIisnotyetareadysolutiontoreplaceteachers
astherehavebeendocumentedlimitsintheuseofthetechnologyinothersectors.Forexample,
theAI-poweredvehicleonautopilotwasunabletodetectavehicleandrunintoitwhichledtothe
deathofthedriverinMay2016(Shepardson,2017).Also,theuseofTay,anartificialintelligent
chatbotdesignedbyMicrosoftasamachinelearningprojectforhumanengagementfailedwhenit
soundedracistinresponsetouser’squestionsontwitter.TaywastakenofflinebyMicrosoftdueto
itsinappropriateresponsestousersonline(Tennery&Cherelus,2016).

Anotherethicalissueraisedbyliteratureisaccountability.IfissuescomeupinAIsystemshow
isitaddressed?Forexample,whooverseesdataandifdataleakswhoisheldresponsible.What
iftheAIsystemdoesnotassessstudentsfairlyinexams?(Everett,2019).Mostarticlesidentified
similarenvironmentalchallengessuchasjobdisplacement,biasesinAIassessment,legitimacy,and
humanrightasthechallengesinAIadoptioninEducation.Articlesonenvironmentalfactorsand
technologicalfactorsdominatedthechallengesofAIineducation.Inferringfromthestudiesmost
institutionsarepreparedtoadoptAItechnology,however,cost,choiceoftechnology,andethical
issuesarehinderingtheadoptionofAIineducation.

CoNCLUSIoN ANd FUTURE RESEARCH

NumerouspublicationshighlighttheapplicationofAIimplementationbuttheonesthatspecifically
presenttherelationbetweenopportunities,benefits,andchallengesineducationarestillfragmented
andscarce.Fromthefindings,AIopportunitiesprovideaclearindicationofhowAIcanimpact
positivelyoneducation.Someopportunitiesforstudentsisbyengagingthemincollaborativelearning
andtotheteachersbyrelievingthemoffextradutiessuchasadministrativeandmarkingofexams.
This,inturn,enablesteachersandeducatorstomaketimeforresearchandincreasecontacthours
withstudentswhorequirethat.Onthequestionofbenefits,mostresearchconcentratedontheuse
ofITSanditsfunction.Thestudydiscoveredthatthereisnotmuchavailableresearchonalternative
AIapplicationsineducationbesidesITSwhichhasmuchpopularityineducation.This,however,
willlimittheflexibilityofeducatorstomakeaninformeddecisionaboutwhichAIsystemtoadopt
anditsassociatedbenefits.

ThefindingsshowedthatacademicresearchinAIineducationwasfewerfrom2010to2015,
however,advanceresearchcommencedfrom2016to2019,withmostoftheliteratureobtainedfrom
2018.MajorityofstudiesfocusedonthechallengesinadoptingAIinEducationwhileopportunities
andbenefitsrecordedquiteappreciablenumbers.Thissuggestsanincreaseinresearchintheareaof
AIanditsimpactoneducationintheperiodwheretheworldisdigitizingmostprocesses.Existing
literatureshowsthatAIineducationisalreadyinuseineducationandothersectorsindeveloped
countries. It createsvastopportunities in education forboth teachers and students toutilize and
achieveitsneededbenefits.Tobenefitfromtheopportunities,thestudyproposedamoreintensive
anddesignedbasedresearchapproachtocomeoutwithanalternateAIsystemineducationtoinform
andassistdecision-makersandeducatorsinchoosingthepreferredsystems.

Contemporary research shows that there have been enormous studies on the challenges in
adoptingAI ineducation,butnoneutilize theTOEframeworkasaguide.This study,however,
adopted the TOE framework as a guide in the discussion of the challenges in adopting AI in
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education.Environmentalfactorssuchasethicalissues,recordedmajorityofthediscussioninthis
domain,followedbyTechnologicalfactorslikeuseandownershipofdata,andlastbutnottheleast
OrganizationalfactorslikeAIreplacinghumans.ThefindingsindicatethatAIineducationisalready
implementedandinuseineducation,intheUnitedStatesofAmerica,Japan,andotherDeveloped
Countries.Therecommendationisthatthereisaneedtoformulatepoliciestocontrolandguidethe
useoftechnologytoensureaneffectiveandefficientoutcome.Forinstance,ethicalissuescaused
byanAIsystemshouldbeaddressedbythelaiddownpoliciesandstandards,whichidentifieswho
isresponsiblefortheinformationusedbythesystem.Anapproachtoincorporateaccountabilityin
theuseofAIineducationwouldbeastartingpointtosolvetheethicalproblemsinAI.Thestudy
alsoproposedfurtherempiricalstudiesofethicalissuesinAItoaddressthesocio-economicissues
associatedwithitsadoptioninEducationinDevelopingCountries.

ResearchintoanewdomainofAIineducationmustbeintensified.Educatorsmustrevisethe
educationalcurriculumatvariouslevels(primary,secondary,andtertiary)toinstillinstudentsthe
foundationalknowledgetocreateorbuildAIapplicationsandensuresustainabilityinAI.Educators
andresearchersshouldcontinuouslyupgradethemselvesinnewapplicationsinAI,toguidestudents
inmakinganethicaldecisionabouttheuseofsuchsystems.
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