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Abstract

Technologies are ubiquitousinthe21st century, andeducatorsneedtointegraterelevant
technologiesintotheirteachingpracticestomeet expectations andkeepabreastwith the

educationprofession'sadvancement. A descriptivesurveyresearchdesignwasused in

thisstudy.Three research questions andonenullhypothesisguidedthe study. The

populationofthestudycomprisedallthe24IntegratedSciencelecturers (10 malesand

14females)in bothprivateandpublic tertiaryinstitutions in Enugu State,Nigeria. The

population was manageableandasa resultnosample was carriedoutfor the study. An

instrument titled"QuestionnaireonEmergingTechnologies inTeachingandLearning"
(QETTL). Three expertsvalidatedthe instrumentwhilethe reliabilityof theinstrument
was estimatedusingCronbachAlphaformulawithreliabilityindicesof0.76. Frequency,
percentage, mean and standarddeviationwere used toanswertheresearchquestions
whileChisquarestatisticswas used to testthenullhypothesis.Findingsrevealedthat

someofthechallengeshinderingBasicScienceteachersfromutilizingtechnologiesin
teachingandlearningarelackof internetaccess andin-servicetrainingamongothers.
Basedon thefindings,itwas recommendedamong others that in-servicetrainingof
lecturerson theusage of21stcentury technologies andprovisionofinternetconnectivity
shouldbeprioritize bygovernmentandtheuniversitymanagementtoenablelecturers
maximizeeffectively21centurytechnologies duringteachingandlearning.

Keywords: BasicScience,EmergingTechnologies,Gender,Learning,NewNormal,Teaching.

Introduction

Technologyisa transformativetoolinteachingandlearning.Withtheteacher's
pedagogicalpractices,itbecomesan important tool to ignite interests and enhancethe

motivational aspectson the learners.Infact, manytechnologicalapplicationsare
designed tomake changes inthedeliveryofinstructionespeciallyin thenew normal.

Technology playsanimmense role in humans'lives,revolutionisingmanyfundamental
activitiesandpenetratingmostareas,includingeducation(Raja&Nagasubramani,2018),
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transformingresearchactivities,scholarshipandservicestosocietyin theacademicfield

andenhancingteaching and learning(Rana,2017).Educationaltechnologyrefers to

technology integrationintothe curriculum,alteringtheeducational process (Cloete,
2017). Studentsdevelopnew skills andenhance theirlearningexperience through
varioustechnologyplatforms(Lawrence & Tar, 2018).

Technology supplementsteaching materials, offeringstudents a new

customisablelearningexperiencewith aself-paced,problembased,interactivelearning
environment,improvingtheir knowledgeand understanding(Moroet al., 2021).
Educationaltechnologyimprovesstudents'motivation,satisfaction,attitudes, interaction,
engagementand academicperformance(Akçayir&Akçayir,2016;Moroetal.,2021;
Saltan&Arslan,2016).Themassivechangesbroughtbytechnologicaladvancementin
thescientificfieldnecessitate BasicSciencelecturerstoembracetechnologyforeffective
communication,betterteachingaidsand toassiststudents' self-expression(Mohd Yusof

&Tahir, 2017). Educationalandprofessional coursesacknowledgetechnology's
importanceincontemporaryteaching(Wattyet al., 2016).BasicScienceeducationneeds
toprogress,develop,adoptand advocateforgoodgovernanceintechnologyapplication
to accommodate thenew trend inthehumancapital market(Yapet al.,2014).TheWorld
Economic Forum (2018) reported severaldecliningoccupationsdue totechnology's
advancement; any subject curriculumneglectingtechnologyaggravatesthesituation
(Burritt&Christ,2016).Nevertheless,Basic ScienceLecturers welcomethe
advancement of technology.Taibetal.(2022) noted thehighcorrelation between

digitalizationwithlecturers' technologyreadiness, yettechnologicalknowledgeand
usagedo notdepict thecurrent industrialneeds.Theshiftsintherole ofteachingfrom
merelyuse of traditionalmethodstoinnovative and informationtechnologyknowledge
leadstobetterdecision-making.

Technologyintegration into BasicScienceeducationis vital becauserapid
technologicalgrowthaffects theglobal economy andchangesteachers'roles(Ogundana
etal.,2015).Accordingly, the educationalsettingmustefficientlyandeffectivelyprovide
content adapting tothesechanges (Birtet al.,2018). Moreover,future graduates are

enteringatechnology-richworkplacerequiringsufficientdigitaltechnologyliteracy
skillstooperate efficiently(Ahmad&ModRhouse,2016).BasicSciencelecturersare
responsibleforshapingfuturescienceprofessionalsto bridge the gapbetween thecurrent

issues.TheBasicScience curriculum andscientificpracticeasserted thattechnology
integrationintoBasicScienceeducation allowsstudents to gainrelevantknowledge,
skillsandabilities.

Lecturers'responsibilities includetransferring knowledge andproviding
guidanceandtraining to students.lecturersarekeystakeholdersinintegratingtechnology
into theeducationsystem(Qasim&Kharbat,2020). Theroleispoorlyexecuted,causing
a disparitybetweenindustrydemandsandgraduates'quality.Higherinstitutionslagin
adoptinginnovativepedagogy andoverlookcomplexskillsfostered by technology
(Moroetal.,2021).One key reasonislecturers' reluctance toembracetheinformation



REER
130 JournalofScienceEducation(JOSCED)Vol.5,No.1 *pE

13erO?

SUINTOFSCIENCEY

age. Studiesrevealthe unoptimisedand minimal integrationoflecturers'technology
usage(Taibetal.,2022; Lawrence&Tar,2018; Watty et al.,2016)becauselecturers
opinedthechallenges timeconstraints,accessibility,and networkconnection,lackof
trainingandcompetency, and littletechnical support outweighthe benefits

(Milutinovic, 2022;Awangetal.,2018).Lecturersarealsoconcerned about losing
controloverhowtheirstudentsmanagetaskswithtechnologyintegration(Gurjar& Sivo,
2022;Moroetal.,2017).Hence,debatebetweeneducationalinstitutions and industry
playersovereducational technology adoptionisongoing due to the gap between

employers' expectationsandrequirements relatingtotechnologycompetency and the

actual skills andabilities of Basic Sciencegraduates. Thisstudy describes the21st

centuryeducationaltechnologyusageamongBasic Sciencelecturers intheirpractices
through anoverview of educationaltechnology usagefrequency,toolsandplatforms
used.

Integratinge-learningandothereducationaltechnologiesaffected BasicScience
education. Technology application in BasicScienceeducationenablesinteractive,

constructiveand independent learning(Delgadoetal.,2015), improving classroom

activities'effectiveness and studentengagement(Duaetal.,2016;Mirzajanietal.,2016).
Technologiesapplicable in BasicScienceeducationare webapplicationsand relevant

technologydevicesused to prepareteaching materials, tests and tutorials andengage
with students(Kearneyetal., 2017;Khatib, 2016). New experientiallearning allows

studentstobetterunderstand,decodeand learn the material(Moro etal.,2017).
IncorporatingtechnologiesintoBasic Science educationencourageprogressandgood
governance intechnologyusage andadoption(Asonitou,2020)forthe21stcentury
educationalsetting. Technologyintegrationin BasicScienceeducationconsidersthe
intersection of content,pedagogicaland technological knowledgeforeffective
instructiontoachievelearning goals.

Technologyintegration is introducingmodernfacilitiesand varioustechnologies
into teachingandlearningofdifferentcourses.Technologyintegrationeasesknowledge

transference andencouragescreativity,collaborativeproblem-solvingandindependent
learning.Scholarsbelieveemergingtechnologyimproves students' performance,
stimulates creativityandinnovativethinking,andpromotesstudentengagement (Qasim
& Kharbat, 2020; MohdYusof&Tahir,2017;Cheah,2016).Also,technology

integration nurturesstudents'cognitiveprocesses(Moro etal.,2017).Emerging
technology inteaching and learninghaveidentifiedvariousinstructionaltechnologies
(hardwareorsoftware)forlecturers'usage(AbuKarsh,2018).

Technologydoesnotreplacepedagogybutratherenhancesteachingand learning
(A1-Emran&Shaalan,2015). Watty et al.(2016)suggestedusingWeb2.0,Web 3.0,

cloudcomputing,tablets andsmartphones,gamesandgamification, learning
managementsystems and massiveopenonlinecourses(MO0Cs).Augmentedreality
(AR),virtualreality, 3D printing andmobiledevicescouldbekey educational

technology forlearningengagement(Birtet al.,2018;Johnsonetal., 2016), facilitating
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informationdelivery,collaboration,connectionandcommunication betweenstudents,

peersand lecturers.Someoftheeducationaltechnologiesfor the21stcenturyclassroom
withspecificexamplesare tabulatedinappendix1.Technologyisevolving;nevertheless,
currenttechnologyisviableforcreatinga technology-enhancedlearningenvironment
(Moro et al.,2021).Lecturersmustholisticallypreparestudentsand produceworkready
graduates forjob marketdemands(Darling-Aduana&Heinrich,2018).Researchershave
emphasisedtechnological tools and applicationsprovide opportunitiesand improve
educationqualityandstudentengagement(Gurjar&Sivo,2022;Taib et al.,2022; Ilias

etal.,2020;Qasim&Kharbat,2020;Wu etal.,2019;A1-Htaybatetal.,2018;Mavroudi
&Tsagari,2018).Theabovediscussionhighlightsasymbioticrelationshipbetween21st
centurytechnologyand teachingandlearningespeciallyinBasicScienceeducation.
Technologyadoptionand integrationare inevitablyessential,andtheroleoflecturersare
crucialirrespectiveofgender.

Gender is therole assigned to malesandfemales by thesociety. Genderisa

personality trait,attitude, behavioural values,relativepower,influence,rolesand
expectationsthatthesocietyascribestothe twosexes(Eze,2013).genderisinculcated
throughnorms,morals, training,orientationandindoctrination in thesociety.The
differenceintraining,orientationandindoctrinationand likesresulttodifferencesin the

waymaleandfemalestudentslearn.AccordingtoCornell(2003),femalestudentsare
staticallylearninginclinedthatis expectedasstatic.Concreteandvisualinstructional
materialsareenjoyedbybyandeffectivewithboys;suchasmoveableclocks,protractors,
thermometer thatensure somehands-on-activity(Cornell,2003;Obodo&Ani,2022).
basedontheassertionsthe researcherswanttofindout whether ornot BasicScience
lecturers usage of21%centurytechnologiesis dependentongender.Bothmaleand
female Basic Sciencelecturersmayfacesome challengesintheusage of the 21St century
technologies. Hencethestudyalsoinvestigatedsuchchallenges.

Thechallenges face byBasic Sciencelecturersinthe usageof21st century
educationaltechnologiesareofinteresttotheresearchers.Thesechallenges iffoundand
addressedcouldpromotetheusageof21st century educationaltechnologiesin the new

normalamongtheBasicSciencelecturers.BasicSciencelecturersteachstudentswho
willinturn teachsciencesatprimary and secondaryschoollevels.Soifthissetof
teachers areuse21centurytechnologies toteachsciences,it willnotonlymake the

teaching andlearning of sciencesinteresting,curiosityprovokingand meaningful but

alsoinculcatetheskillsof theuseof21St centuryeducationaltechnologiestothewould
be teachers, hence,theneedforthisstudy.Thisstudytherefore,sought to determinethe
21St centurytechnologiesused byBasicSciencelecturersinteachingandlearning of

BasicScienceeducationprogrammein thenew normalintertiaryinstitutionsinEnugu
State,Nigeria.Specifically, thestudydeterminedthe:
i. The21st century technologiesused among BasicSciencelecturers in bothprivate

andpublic tertiaryinstitutionsinEnuguState,Nigeria.
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ii.Challengesencountered byBasicSciencelecturersin theutilization of21Stcentury
educationaltechnologiesinteachingandlearninginthenewnormal.

iii. Influenceofgenderon 21st century educationaltechnologiesusageamongBasic
Sciencelecturers in both privateand publictertiaryinstitutions in EnuguState,
Nigeria.

ResearchQuestions
Thefollowingthree researchquestions guided thisstudy:
1. How frequentlydoBasicSciencelecturers usethe21st centuryeducational

technologiesin teachingand learningprocess?
2. Whatarethe challengesencounteredbyBasicSciencelecturers intheuseof21St

centuryeducationaltechnologies?
3. What isthe influenceofgenderon215tcentury technologiesusageamong Basic

Sciencelecturersintertiaryinstitutionsin Enugu State,Nigeria?

Method

Descriptivesurveyresearchdesignwasemployed inthisstudy.Three research

questionsandone nullhypothesisguided thestudy.The populationof thestudy
comprisedallthe 24IntegratedScience lecturers (10malesand14females)in both

privateand public tertiaryinstitutions inEnugu State, Nigeria.Thepopulation was

manageableand asa resultnosamplewascarriedoutforthe study.TheselectedBasic
SciencelecturerspossessedthehighestintegratedSciencequalificationandexperiencein
teaching andlearning ofBasic Sciencesubjectsregardlessofpositiongrade, terms of

appointment,specificuniversityestablishment and location;lecturersteaching
non-science subjectswereexcludedto avoiddeviation from the Basic Sciences'

perceptionsanddefinitions.Allthe24BasicScience lecturerswereselectedandusedfor

thestudy.Science lecturers withexperienceusingany of the21stcentury educational

technologies wereeligible toparticipate;lecturerswithoutthe relevant experiencewere
excluded.Aninstrumenttitled "Questionnaireon EmergingTechnologies in Teaching
andLearning"(QETTL). Thequestionnaireusedforthestudyconsistedoftwosections.

SectionArecordeddemographicinformation,andSectionBwas sub-divided intotwo

clusters,namelyClusterIand II.Cluster wasstructuredontwopointscaleof "Used"

(U=2) and "NotUsed"(NU=1). ClusterIIdealswiththechallengesfacedbyBasic
Sciencelecturers in the useof21stcentury educational technologies. ClusterIIwas

structuredonfour-pointLikerttype scale of: StronglyAgreed(SA),Agreed (A),
Disagreed(D)andStronglyDisagreed(SD).Theinstrumentwasfacevalidatedusing
twoexperts In EducationalTechnology and one expert inMeasurementandEvaluation,

allinEnuguStateUniversityofScience andTechnology,Enugu.Thereliabilityofthe
instrument was done intwoparts.ForClusterI whichisdichotomouslyscored,
Kudder-Richardson,20(KR-20)wasused,whileClusterIIwhichisnon-dichomously
scored,Cronbach'salpha was used. The reliabilityestimates of0.82and0.76were
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arrived at forClustersIand II respectively.Theresearchers andtworesearchassistants

distributedtheinstrumenttotheBasicSciencelectures and their responses were

collected onthespotandused forthestudy.Appendix2containsthe respondents'
demographics.Frequencyandpercentagewere used toanswer research question one

whilemeanandstandarddeviationwere used to answer

squarestatisticswas used totestthenullhypothesis.
researchquestion two. Chi

Results

Table1presentstheresultsofthedemographicanalysis.The majoritywerefemale,with
30 respondents (66.6%)and15 malerespondents (33.3%). Most respondents were

between41and50yearsold(35.6%),followedby31and40yearsold(20.0%),followed
by 51 and 60 yearsold(15.5%),11.1% aged 24and 30yearsold &61and70 years old

respectivelyand16.4%aged 50yearsandabove.About55.6%oftherespondentshavea
doctorate,33.3%haveamaster'sdegree, 11.1% havebachelor'sdegree and 0% havea

professionalqualification.Almostquarter(24.4%)wereseniorlecturers, followed by
lecturers I (17.7%),lecturersII (15.5%), professors(13.3%),associateprofessors
(11.1%).Assistant lecturersandgraduateassistantlecturershaveasimilarpercentage
(8.9%).Approximately48.8% ofrespondentshave served for lessthan 20years,26.6%
forless than25years,and 11.1%for26to30 years,13.3%ofrespondentshavemore

than 30yearsofworkingexperience.

Tablel:Demographicprofileoftherespondents(N=24)
S/N DemographicProfile Frequency Percentage

Male 10 33.3%Gender

Female 14 66.6%

03 11.1%2 Age 24-30yearsOld
31-40yearsOld 05 20.0%

41-50yearsOld 07 35.6%

51-60years Old 04 15.5%

61-70yearsOld 03 11.1%

Above70years 02 6.7%

Doctorate(PhD) 16 55.6%Highest
education level Master'sdegree 05 33.3%

Bachelorsdegree 11.1%

Professionalqualification
0338
- 0%

(e.g.,NCE,TCHI)
04 13.3%Current Professor

AssociateProfessor 11.1%academic

appointment Senior lecturer 24.4%
Lecturer 17.7%

LecturerII

0481
88
05 15.5%

AssistantLecturer 8.9%

GraduateAssistantLecturer 02 8.9%

04 8.9%5 Working 5yearsandbelow
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experience as a6-10years 06 13.3%

11-15years 10
02

22.2%lecturer (years)
16-20years 4.4%

21-25years 12 26.6%

26-30years 05 11.1%

Above30years 06 13.3%

hoursandbelow 07 15.5%Teachinghours
26.6%spentperweek 49hours

10-15hours geDo
22.2%

16-20 hours 20.0%
Above20hours 07 15.5%

Mostofthe respondents(26.6%) spent about4to 9hoursaweek on teachingactivities,
and20.0%spent around 10to15 hoursa weekonteachingactivitieswhile20.0%of

respondentsspent 16 to20hours and15.5%ofrespondentsspent3hoursbelowand20

houraboverespectively.

Table2:Respondents'EducationalTechnology UsageProfiles(N=45)
Frequency %S/N Cluster

Statement

Usagefrequency In Rarely used

teachingand Occasionallyused
learning Frequentlyused

Usealmostalways
Useall thetime

072 Educational Smartphone
technologytools Tablet

Laptop
Desktop computer 98
LCDprojector 08
Interactivewhiteboard 10
Smarttelevision
Cameravideodevice
Sounddevice

Softwareandapplications
Others

3 Educational Learningmanagementsystem (LMS)

technology Socialmediaorcollaborativetechnologies
platforms Communication

Simulatedlearningsystems
Learningstylesorapproachconcepts
Mobiletechnologies
Assessmentorevaluation technologies
Presentationandlearningresource
creationtools

Learningobjects orresources

Commonaccountingtools



RALP
135 JournalofScienceEducation(JOSCED)Vol.5,No.l AP

STerL

*WTOFSCIENCEEY

Table2summarizes the respondents' educationaltechnology usageofthe21stcentury
technologieslistedin Table 2. About 34.9%ofrespondentsadmittedusingeducational
technology intheirteaching activitiesallthetime;3.1%rarely useit. Laptops,desktop
computersandLCDprojectors werethemost usedtechnological devices.Tablets,
cameravideodevices,sounddevices,softwareandapplicationswereseldomused. Smart

televisions andinteractivewhiteboards wereleast used. Asforthe technological
platforms,mostrespondents(70.3%)usedLMSs,followedbycommunicationplatforms
(68.2%) and mobiletechnologies(50.8%). Only7.7%ofrespondents simulatedthe

learning system fortheirclassroomstrategies. Othertechnologyplatforms(learning
stylesorapproachconcepts;mobiletechnologies;assessmentor evaluationtechnologies;

presentationandlearningresourcecreation tools: learningobjectsorresources;common

accountingtools) showlessand average usage.

Discussion oftheFindings
Thisstudy investigated 21st century technologyusageinBasicScienceeducators'
practices.Thefindingsdescribetheirpatternofeducationaltechnology usagefrequency,
toolsandplatforms used.Thefollowingsubsectionsdescribethis pattern'sthemeand

elaborateon thequantitativeanalysisresult.

Usagefrequencyof21stcenturyeducationaltechnology
Table5describesaccounting educators' usage frequency of21st century educational

technologiesinTable3 (either rarely,occasionally,frequently, almost always,all the

time) intheclassroom.About34.9%of respondents fully integratedtechnologies into

theirpractices; 26.2%used themfrequently.Meanwhile,25.6%usedthemalmostalways,
10.3%occasionallyand3.1%rarely. Educatorsmustembraceeducationaltechnology
becausetechnologysignificantlyimpactspeople'slives andactivities(AbuKarsh,2018;
Ahmad &Mohd-Rhouse,2016).Withmorecomprehensivetechnologicaladvancements

available,the usagefrequencyshouldbehigher(Allison, 2022).Effortswere notedbut

theywereinsufficientforinstillingthemaximum learningexperienceforstudents'skills
development.

Educationaltechnologytoolsused
Thefindingssuggest thataccountingeducatorsmostlyusedesktopcomputers(77.4%),
LCDprojectors(78.5%) andlaptops(79.5%),similartothefindingsof Ahadiat(2008)
and Goksunetal.(2018).Thefindings of ourstudy conducted in2020 projected a

similarpattern topreviousstudies.Thetechnologytools'high usage couldbedue to

familiarity, as somehavebeenusedsincethe1990sand are Kunjappanetal., 2016).
However,ourfindingsrevealwidespreadusageofsmartphonesinteachingand learning
(65.6%).Severalscholars(Lawrence&Tar, 2018;Taib etal.,2022)mentionedthat

whilemanyeducatorsembracedtechnologyin their practice,theydisregardedother21st
centuryeducational technologies; forinstance,interactive whiteboardsandsmart
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televisionsmight bemostlyunavailablein educationinstitutionsduetotheirhigh cost

andtrainingrequirement.Theunavailabilityof facilities andinfrastructure was

potentiallythemainchallengeand barriertoteachingusingtechnology(Abdullahetal.,
2016; Ghavifekr,AbdRazaket al.,2014).Hinderingfactorssuchas the lackof

classroomfacilities,cost, technological competency andunfamiliaritywithcurrent
technologydetereducatorsfromchanginganddisruptthe integrationthat could enhance

educators'effectiveness and interactivepedagogy(Alshmrany& Wilkinson,2017;Dua
etal.,2016).

Educationaltechnologyplatformsused
Thefindingsshowthatthe mostusedplatformsbyaccountingeducatorswereLMSs
(70.3%),communication(68.2%)andsocialmediaorcollaborativetechnologies(52.3%).
Blankleyetal.(2018)corroborated thataccountingeducatorsnaturallyuse LMSs. The

facultyor institutionusuallyprovidedtheplatform,hence,thefamiliarityorobligation to

useit.AlthoughLMSs support theteaching process,theirfunctions arelimited to

paperlesswork(Blankley et al.,2018),whichisinsufficientforinstillingtechnological
skillsamongstudentsasdemandedby IR4.0.Likewise,thefindingsindicateeducators'
minimal usageoftheflipped classroomlearningapproach,gamification (e.g., Padlet,

Kahoot,Socrative,Nearpod)andblendedlearning;theycreate game-basedactivitiesand
animationsto helpstudentslearn(Wattyet al.,2016).Severalresearchershighlighted
critical infrastructure, facilities and supportfor educatorstoembrace educational

technology (AbuKarsh,2018;Alshmrany & Wilkinson, 2017; Gordon etal., 2018).
Otherfactorswereeducators'attitudes,knowledge,skillsandtechnologycapabilities
(Schereretal.,2019; Wengetal.,2018).Educationalinstitutions and the government's

strategicapproach,trainingandsupportcouldresultintheintegrationof21stcentury

educationaltechnologyplatformsintoeducation.

Conclusion

Technologynowadaysisinevitable.Itsapplicationisubiquitousacrosssectors,including
education, andcontinuouslyevolving; thus,accountingeducatorsmustproactively
embrace21stcentury technologyin theirpractices.Thenumeroustoolsandtechnology
platforms andindustrydemandsnecessitateeducators to embracetechnologies toequip
graduateswith technological skillsand knowledge.Consequently,educational
institutions must createatechnology-integratedenvironmentthatmotivateseducatorsto
useinteractive21stcenturyeducationaltechnology in theirclassrooms. Theymustadopt
variouscontemporary educationaltechnologies tofacilitateinteractiveteaching
pedagogy andenhancestudents'learningexperiences.Furthermore,thefindings reveal

technology characteristics, organisationalfactorsand individual factors significantly
influenceBasic Science educators'usagebehaviourtowards21st century educational

technology.ThefindingsprovideinvaluableinsightintoBasicScienceeducators'usesof

technology in their practices. Educatorsare crucialindemonstratingtheeffectivenessof
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technology integration in preparingfuturegraduatesthatembracetheprofession's
volatility,uncertainty,complexity,andambiguity.Therefore,teachers and school

managementresponsiblefortheBasic Sciencecurriculumshouldconsiderinitiatives to

exploit andmaximise21stcenturyeducationaltechnologyuse in instructional design.

Recommendations
Basedonthe findings ofthe study, thefollowingrecommendationswere made:

1. FutureresearchshouldbeexploretheimpactofCOVID-19,atleastafter3years,to
examinetheprobablechanges intechnologyadoption.Further, researcherscould

alsoincreasethesamplesizeforboth quantitativeandqualitativemeasures to draw

solidandrigorousconclusions.
2. Thefindingsreflect21st century educationaltechnologyusage;therefore, another

possibility iS forfutureresearchtoexplorethe influence ofindividualfactorsonthis

phenomenon.
3. Futurestudiescouldutilisetheproposedmodelforempiricaltesting to validatethe

modelanddiscovermoreconcretefindings.

References

Abdullah,A.H., Mokhtar,M.,Kiong,J.C.C.,Ali,M.,Ibrahim,N.H.,& Surif,J.(2016).
Factors preventing Malaysian teachersfromusinginformation and

communication technology(ICT) inteachingmathematics.InICoICT-
Proceedingsofthe 4th InternationalConferenceonInformationand
CommunicationTechnology(pp.1-6). IEEE.

https://doi.org/10.1109/ICoICT.2016.7571874
AbuKarsh,S. M. (2018). Newtechnologyadoptionby businessfacultyin teaching:

Analysingfacultytechnologyadoptionpatterns.EducationJournal,7(1),
5-15.https://doi.org/10.11648/j.edu.20180701.12

Ahadiat,N.(2008).Technologiesusedinaccountingeducation: Astudyofthefrequency
of use among faculty.JournalofEducation forBusiness,83(3), 123-134.

https://doi.org/10.3200/JOEB.83.3.123-134
Ahmad,N.L., &ModRhouse,S.(2016).Kemahiranprofesionalgraduanperakaunan:

antara jangkaanmajikandankeperluanpelajardalam kurikulum perakaunan
[Professionalskills of accounting graduates:Gapsbetweenemployers
expectation and students need inaccounting curricula]. JurnalPendidikan
Malaysia(Malaysian Journal of Education), 41(1), 7-17.

http://ejournal.ukm.my/jpend/article/view/14025/4292
Akçayir, M., &Akçayir, G. (2016).Advantagesandchallengesassociatedwith

augmented reality foreducation: A systematicreview ofthe literature.

EducationalResearch Review,20, 1-11.https://doi.org/10.1016/j.edurev.2016.
11.002



RETR
138 JournalofScienceEducation(JOSCED)Vol.5,No.l *p

15O

SENTOFSCIENCESO

Al-Emran,M.,&Shaalan, K. (2015).Learners'and educators'attitudes towardsmobile

learninginhighereducation:Stateoftheart.InJ.LloretMauri,S.M. Thampi, M.

Wozniak,O. Marques, D.Krishnaswamy,S.Sahni,C.Callegari,H. Takagi,Z.S.
Bojkovic,M. Vinod,N.R.Prasad,J.M.AlcarazCalero,J. Rodrigues,X. Que,
N.Meghanathan,R.Sandhu,&E.Au (Eds.),Proceedingsofthe2015
InternationalConferenceonAdvancesinComputing,Communicationsand
Informatics(pp.907-913).

Awang,H.,Aji,Z.M.,MohdYakoob,M.F.,Osman,W.R.S.,Mukminin,A.,&
Habibi,A.(2018). Teachers' intentiontocontinueusing a virtuallearning

environment(VLE):Malaysiancontext.JournalofTechnologyand Science

Education,8(4),439-452.https://doi.org/10.3926/jotse.463
Birt,J.,Stromberga,Z., Cowling,M.,&Moro, C. (2018).Mobilemixed reality for

experiential learningandsimulationin medicalandhealth scienceseducation.

Information,9(2),31-45.https://doi.org/10.3390/info9020031
Blankley, A. I.,Kerr,D. S.,&Wiggins, C. E.(2018).Anexaminationandanalysisof

technologiesemployed byaccountingeducators.The AccountingEducators'
Journal,XXVIII,75-98.http://www.aejournal.com/ojs/index.php/aei/article/view/

390.Australasia@JournalofEducationalTechnology,2023,39(1).
Burritt,R., &Christ,K.(2016). Industry4.0andenvironmental accounting: A new

revolution?AsianJournalofSustainabilityandSocialResponsibility,1(1),23-38.
https://doi.org/10.1186/s41180-016- 0007-y

Cheah, B. (2016,October18).Turning digitalclassroomsintoreality.The SunDaily
Online.http://www.thesundaily.my/news/2006724

Darling-Aduana, J., & Heinrich,C.J. (2018). The role of teachercapacityand
instructionalpractice in theintegrationofeducationaltechnologyforemergent
bilingual students. Computers & Education, 126, 417-432.

https://doi.org/10.1016/j.compedu.2018.08.002
Delgado, A.J.,Wardlow,L.,McKnight,K.,& O'Malley,K.(2015). Educational

technology:Areview of theintegration,resources,and effectivenessof

technologyinK-12 classrooms.JournalofInformationTechnology Education:

Research,14,397-416.https://doi.org/10.28945/2298
Dua, S.,Wadhawan,S.,&Gupta,S.(2016).Issues,trends & challengesofdigital

education:Anempoweringinnovativeclassroommodel forlearning.International
Journal of Science Technology and Management, 5(5), 142-149.

http://www.ijstm.com/images/short_pdf/1463159589_1593ijstm.pdf
Ghavifekr,S.,AbdRazak,A.Z.,A.Ghani,M.F.,Ran,N.Y.,Meixi,Y.,& Tengyue,Z.

(2014). ICT integrationin education: Incorporationforteaching & learning
improvement.TheMalaysianOnlineJournal ofEducationalTechnology,2(2),
24-45.



RET
139 JournalofScienceEducation(JOSCED)Vol.5,No.l * AP

TASTE

ENTOFSCIENCEEO

Goksun, D.O., Filiz,0.,& Kurt,A.A. (2018). Studentteachers'perceptionsof
educationaltechnologies'past,present, and future. Turkish OnlineJournalof
DistanceEducation,19(1),136-146.https://doi.org/10.17718/tojde.382782

Gordon, L. C., Gratz, E.,Kung,D.S., Moore,L., &Urbizagastegui,S.G.(2018).
Utilisationofinformationtechnologyasinstructionalsupportin highereducation

a case study. Communicationsof the IIMA, 16(1), 1-23.

https://scholarworks.lib.csusb.edu/ciima/vol16/iss1/3/
Gurjar, N., & Sivo, S. (2022).Predictingandexplainingpre-serviceteachers'social

networkingtechnologyadoption.Italian JournalofEducationalTechnology.
https://doi.org/10.17471/2499-4324/1245

Ilias,A.,Baidi,N.,&AbdulRahman, R.(2020).Are youreadytoembrace new

technology?Accountingpractitioners in Malaysia. Science International, 32(2),
127-131 JournalofEducationalTechnology,2023, 39(1).

Johnson,L.,Becker, S. A., Cummins,M., Estrada,V.,Freeman, A., &Hall,C. (2016).
NMCHorizonReport:2016HigherEducationEdition.TheNewMedia
Consortium.https://www.learntechlib.org/p/171478/

Kearney,M., Schuck,S., Aubusson,P., &Burke,P.F.(2017). Teachers' technology
adoption and practices: Lessonslearnedfromthe IWBphenomenon.Teacher
Development,22(4),481-496.https://doi.org/10.1080/13664530

Khatib,N.M.(2016).Theadoptionoftechnology-enhancedinstructiontosupport
educationforall.GiftedandTalentedInternationalJournal,29(1-2),93-98.

https://doi.org/10.1080/15332276.2014.11678432
Lawrence,J.E.,&Tar, U.A.(2018).Factorsthatinfluenceteachers' adoptionand

integrationofICTintheteaching/learningprocess.EducationalMedia
International,55(1),79-105.https://doi.org/10.1080/09523987

Mavroudi,A.,&Tsagari,D.(2018).ProfilingofEnglishlanguageteachersastraineesin
anonlinecourseandensuingimplications.Computers&Education, 126,1-12.

https://doi.org/10.1016/j.compedu.2018.06.029
Milutinovic,V.(2022).Examiningtheinfluenceofpre-serviceteachers'digitalnative

traits on theirtechnology acceptance:A Serbianperspective.Educationand
InformationTechnologies,1-29.https://doi.org/10.1007/s10639-

Mirzajani, H., Mahmud,R.,AhmadFauziM.A., & Wong, S. L. (2016). Teachers'

acceptance ofICTanditsintegrationin theclassroom. QualityAssurancein
Education,24(1),26-40.https://doi.org/10.1108/qae-06-2014-0025

MohdYusof,M.N.,&Tahir,Z.(2017).Kepentinganpenggunaanmediasosialteknologi
maklumatdalam pendidikan IPTA[Importanceof informationtechno

logy-drivensocial media inpublichighereducationinstitutions].Journalof
SocialSciencesandHumanities,12(3),1-10.



PEER
140 JournalofScienceEducation(JOSCED)Vol.5,No.l Hemat

LASTORE
MENTOFSCIENCEO

Moro,C.,Phelps,C., Redmond,P.,&Stromberga,Z. (2021). HoloLens and mobile

augmentedreality in medicaland healthscienceeducation: A randomised

controlled trial. British Journalof EducationalTechnology,52(2), 680-694.

https://doi.org/10.1111/bjet.13049
Moro,C.,Stromberga,Z., & Stirling,A., (2017).Virtualisation devicesfor student

learning:Comparison between desktop-based (OculusRift)andmobile-based
(GearVR)virtualrealityinmedicalandhealthscience education.Australasian
JournalofEducationalTechnology,33(6).

Obodo,A.C.,Ani,M.I.&Okolo, P.C. (2020). EffectofDigitalTechnologyon Students

AchievementandInterestinBasicScienceandTechnology.JournaloftheNigerianCouncil

ofEducationalPsychologists(NCEP),14(1):203-214.www.ncep.org.ng.
Ogundana,O. M.,Ibidunni, A. S.,&Jinadu,O.(2015).ICTintegrationin accounting

education:Evidencefromtwo privatehigherinstitutionsinNigeria. Acta

UniversitatisDanubius:Communicatio,9(2),114-126.AustralasianJournal of
EducationalTechnology, 2023,39(1).

Qasim,A.,&Kharbat,F.F.(2020). Blockchaintechnology,businessdataanalytics,and
artificialintelligence:Useintheaccountingprofessionandideasfor inclusion

intotheaccountingcurriculum.JournalofEmergingTechnologiesinAccounting,
17(1),107-117. https://doi.org/10.2308/jeta-52649

Rana,K.B.(2017).Useofeducational technologiesinteachingand learning
activities: Strategies andchallenges A Nepalesecase [Doctoraldissertation,

UniversityofOslo].UiO:DUOResearchArchive.
Saltan,F.,&Arslan,Ö. (2016). Theuse ofaugmentedreality in formaleducation:A

scopingreview.EurasiaJournal ofMathematics,ScienceandTechnology
Education,13,503-520.https://doi.org/10.12973/eurasia.2017.00628a

Scherer,R.,Siddiq,F., &Tondeur,J.(2019).Thetechnologyacceptance model(TAM):
Ameta-analyticstructuralequation modeling approachexplainingteachers'
adoptionofdigitaltechnologyineducation.Computers&Education,128,13-35.

https://doi.org/10.1016/j.compedu.2018.09.009
Taib,A.,Awang,Y.,Shuhidan,S.M.,Rashid, N.,&Hasan,M.S.(2022).Digitalisation

inaccounting: Technology knowledgeand readiness of futureaccountants.

UniversalJournal of Accounting and Finance, 10(1), 348-

357.https://doi.org/10.13189/ujaf.2022.100135
Wahyuni,T. (2018).The role of informationtechnologyin supporting the accountant

profession in theera of IndustrialRevolution4.0.AdvancesinSocialScience,
EducationandHumanitiesResearch,426,256-264.

Weng,F., Yang, R.-J., Ho,H.-J.,&Su,H.-M.(2018).A TAM-based study of the

attitudetowards use intention ofmultimediaamongschoolteachers.Applied
SystemInnovation,1(3),Article36.https://doi.org/10.3390/asi1030036



REUR
141 JournalofScienceEducation(JOSCED)Vol.5,No.1 En0PEO

ASPL

WENTOFSCIENCESOO

Wu,S.P.W.,Corr,J.,&Rau,M.A.(2019). Howinstructorsframe students'

interactions with educationaltechnologies canenhanceor reducelearningwith
multiplerepresentations.Computers & Education, 128, 199-213.

https://doi.org/10.1016/j.compedu.2018.09.012
Yap,C.,Ryan, S., &Yong,J.(2014).Challengesfacingprofessionalaccounting

educationin a commercialisededucationsector.AccountingEducation,23(6),
562-581.AustralasianJournalofEducationalTechnology,2023,39(1).

Appendix1:21stCenturyEducational Technologies Usedin Teaching and

Learning
S/N 21stcenturyEducational Example

technologies
1 Learningmanagement Moodle;Blackboard;Desire2Learn; iLearnSystem;MOOCs;

systems(LMSs) ¡Folio;Caroline;MyGuru2;LearningCare; Learning Cube;

Blackboard;MyLMS
2 Learningstylesorapproach Flipped Classroom;Gamification;Padlet;Nearpod;Kahoot!

concept Socrative;blendedlearning;mobilelearning;distanceor
onlinelearning,Peardeck

3 Social media orcollaborativeBlogs;Wikis; Twitter;Facebook;Instagram;YouTube;
technologies GoogleDrive;Dropbox;Vimeo; Metacafe

4 Communication Asynchronous(e.g.,onlinediscussionboard;email;
WhatsApp;WeChat;Telegram)
Synchronous (e.g.,Skype;Google Chat;Adobe Connect:

Bloomz;Remind;Sli.do)
5 Simulatedlearningsystems TheNormalised Game; LegendsofLearning;Classcraft;

SiLASSolutions;CodaQuest;Animoto,LegendsofLearning
Mobiletechnology Tabletcomputer;smartphones;mobile apps (e.g.,iOS,

Android)
7 Technologyassessmentor Quizlet;Quizlet live; Google Classroom;Quizizz;Formative;

evaluation MOOCs: ZipGrade;Flipgrid; ScanAttendanceManager;
Plickers; Kahoot!;Write to Pdf;GoogleSpreadsheet;Google
Form;ClassDojo

8 Presentation and learning Software(e.g., AdobePresenter;voicerecognitionsoftware;
resourcecreationtools MicrosoftPowerPoint;GoogleSlide;Bookcreator;Adobe

Captivate;screencapture, i.e.,Jing, Camtasia; Prezi;

Powtoon;Padlet;Nearpod;GoogleSlides;Canva;PiktoChart;
AdobeAcrobatReader;Showbie;PlotagonEducation)
Hardware(e.g., drawingtablet,i.e.,Wacom;microphones;In
classDocumentReader;smartphones

8 Learningobjects orresourceseBooks; lecturenotesorslides;narrated PowerPointslides;
podcast,i.e., audio&video;videolectures;instructional
videos; automatedvideo drawings;Flickr; Google Photos;
Photobucket;Google Drives;QR codescanner


