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ABSTRACT

Thesuccessofe-learningsystemsinTanzaniareliesonvariousfactorsthatinfluenceitsmeasurement.
Examplesofthekeyfactorsincludetrust,environmentalfactors,andtheuniversityreadiness.However,
influenceofthesefactorstowardse-learningsystemsisnotclear.Understandingtheirimpactsand
significancehelpsdecisionmakersandstakeholdersinmakinginformeddecisionsonhowtohandle
them.Thisstudymodifiestheinformationsystems(IS)successmodelwherebyitadopts12factors
thathadbeensuggestedbythisauthorinhispreviousstudyconductedinOpenUniversityofTanzania
(OUT)in2017.Asampleof1,005studentsfromeightuniversitiesinTanzaniawascollected.A
structuralequationmodellingwasusedindataanalysis.Theresultsshowstrust(T)haspositiveand
significantimpactone-learningactualuse(EAU)whileenvironmentalfactors(EF)hadpositiveand
significantimpactsone-learningactualuseandperceivedbenefits,andatthesametime,university
readinesshadapositiveandsignificantimpactonperceivedbenefits(PB).

KEywoRdS
DeLone and McLean Model, E-Learning Systems, IS, Multi-Factors, OUT, SEM, Tanzania, Universities

INTRodUCTIoN

Only46%of33universities,bothpublicandprivateowned,havemanagedtoadoptelectroniclearning
systemsinTanzania(Lashayo&MdJohar,2017).Electroniclearningsystem(e-learningsystem)
isregardedasatypeofweb-basedinformationsystemwhichisusedspecificallyinteachingand
learningineducationinstitutions.Ine-learning,internetisamainmeansofconnectingcomputing
devises for accessing contents (Ahmed,2013;Ehlers, 2009;Lwoga&Komba,2015).Adoption
ofe-learninginthiscontextmeansacceptingandusinge-learningsystemsinuniversityteaching
andlearning(Maina&Nzuki,2015).Auniversityisthehighereducationinstitution,devotedto
professionalandintellectualdevelopmentofmankind,andsocietyingeneral(URT,1999).Success
inadoptionanduseofe-learninginUniversitycontextmeansachievingtheobjectivethatparticular
informationsystemwasmeantfor(DeLone&McLean,2016).
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Since2011,Tanzaniahasbeensystematicallyincreasingherinvestmentine-learningsystems
(Adkins,2013).Forexample,investmentine-learninginthecountryincreasedfrom$4.9million
in2011to$11.73millionin2016,whichisamassiveinvestmentconsideringeconomicpowerof
Tanzania (Adkins,2013).Figure1,shows increase in investment ine-learning inTanzania from
2011through2016.

Despitemassiveinvestmentine-learning,studybyLashayoandMdJohar(2017)reportedthat
only46%of33universities,bothpublicandprivateowneduniversitiesinTanzaniahavemanaged
successfullytohavee-learningsystemsintheiruniversities.Furthermore,statisticsshowsthat78%of
e-learningsystemsinHigherEducationInstitutions(HEIs)(whichincludealleducationinstitutions
registeredbyeitherNationalCouncilofTechnicalEducation(NACTE)orTanzaniaCommissionof
Universities(TCU))areMoodle-basedplatformswhileinuniversities(institutionsregisteredbyTCU
only),75%areMoodle-basedplatforms(Munguatosha,2011).Globalrateofadoptionofe-learning
systemsis65%,while indevelopingcountries is52%andinAfricais49%(Aparicio,Bacao,&
Oliveira,2016;Isaacs,&Hollow,2012;Unwinetal.,2010).Therefore,adoptionofe-learningsystems
inTanzaniawhichis46%isstilllowcomparedtoglobalrate,developingcountriesandAfricaregion.
Meanwhilebothuniversitiesandnon-universitiesinstitutionspreferMoodle-basedplatforms.

Thereisaproblemoffindingcomprehensivemodeltomeasuree-learningsystemsinuniversities
in theworldandparticularly inTanzania (Hassanzadeh,Kanaani,&Elahi, 2012;Lwoga,2014;
Mohammadi, 2015; Tossy, 2017; Samarasinghe, & Tretiakov, 2012). As a result, there exist
measurement models which are lacking important factors such as Trust, Environmental factors,
University readinessandalsoIntention to useandActual usebeencombinedasonefactor.Inaneffort
tosolvethisproblemofincomprehensivenessofexistingmodelsformeasuringe-learningsystems
inTanzania,thisstudyvalidatesandintegratesmissingfactorsintoDeLoneandMcLean(2003)IS
modelthroughthefollowingspecificobjectives:

(1) tovalidateaproposedtwelvefactorsofe-learningsystemsinTanzania’suniversities(including
trust,environmental factorsanduniversity readiness);and

(2) todevelopameasuringmodelwhichintegratessimultaneouslythesevalidatedfactors.

Therationaleofthisstudyistoprovidetheenhancede-learningsystemsmodelforincreased
educationaccessibilityforuniversitiesinTanzania.

Theproceedingof thispaper isas follows:section2 is literature review, itdetailsproposed
factors,statusofaccessofe-learningtouniversitieseducationinTanzaniaandstudieswhichattempted
toextendDeLoneandMcLean(2003)ISmodel.Section3pointsout theresearchmethodology
providingjustificationsforthetoolsandmethodsappliedinproposingandtestingaresearchmodel,

Figure 1. Tanzania E-learning Investment from 2011 to 2016 showing duration in years against amount invested in million 
dollars (Adkins, 2013)
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Section4focusesonanalysisofproposedfactorsandtestinglistofhypothesesinthisstudy.Section
5discussestheresultsbyrelatingthemwithexistingknowledge.Section6providesconclusionand
recommendationsforfurtherwork.

LITERATURE REVIEw

Inthecourseofcomingoutwithanimprovedmodel,thisstudyexploredandsurveyedkeyfactors
fore-learningsuccess.

PRoPoSEd FACToRS

Lashayo and Md Johar (2018) proposed the following factors which were built on DeLone and
McLean(2003)InformationSystem(IS)model:Course Quality, Instructor Quality, Technical System 
Quality, Educational System Quality, Service Quality, Intention to Use, E-learning Actual Use, 
Learner Satisfaction, Environmental Factors, University Readiness, Trust and Perceived Benefits.
ThesefactorshavebeentestedinitiallyinOpenUniversityofTanzania(OUT)inapreliminarystudy
in2017(http://www.mecs-press.org/ijmecs/ijmecs-v10-n3/IJMECS-V10-N3-4.pdf).

Course quality measures quality of contents produced from e-learning systems, which
includeshoweasyusernavigatethroughcontent,howsufficientcontentsareandassessment
quality(Delone,&McLean,2003).Ontheotherhand,Instructor Qualitymeasuresmanagementof
instructorovergivene-learningsystemswhichincludehowcomfortablehe/sheiswithe-learning
systems, how he/she is responding towards the learner and how he/she manages interaction
withotherusersofe-learningsystems(Lwoga,2014).Technical System Quality is ameasureof
technicalaspectofe-learningsystemswhichincludessystemusability,howeasytounderstand
thesystem,howsecuredisthee-learningsystems,aswellasavailabilityofe-learningsystems
andtheirreliability(Hassanzadehetal.,2012).Educational System Qualitymeasureseducational
features of e-learning systems which enable learning to take place including the following
features:audio-structures,videostructures,textstructuresandelectronicforum(Hassanzadeh
etal.,2012).Service Qualitymeasuresqualityof technical supportwhichareprovidedbya
dedicatedunitofinformationtechnologyofagivenuniversitywhichhasthate-learningsystems
(Delone,&McLean,2003).Intention to Usemeansanattitudeofusinge-learningsystemsbefore
itbecomeroutineinuse(Delone,&McLean,2003).E-learning Actual Usemeasuresroutine
use(behaviour)ofe-learningsystemmaterialswhich include learningnotes,assessmentand
communicationmeans(Delone&McLean,2003;Mtebe&Raisamo,2014).Learner Satisfaction
meansa rateofsatisfactionof learneroveranactuale-learningsysteminaplacerelative to
his/herexpectations,inotherwordsitisarateofanticipationofneedsofthelearner(Delone,
& McLean, 2003). Environmental Factors measure impacts of externals (peer universities,
prospectivelearnersandgovernmentpolicy)overalearnerinadoptinge-learningsystemsin
universities(Munguatoshaetal.,2011).University Readinessmeasurespreparationofinternal
mechanismofagivenuniversityoveragivene-learningsystems.Thisincludesfinancialsupport,
humanresourcesupportandtopmanagementsupport(Munguatoshaetal.,2011;Ramayahet
al.,2012).Trustmeasuresrateofbeliefauserhasongivene-learningsystemsthattheywill
notlethim/herdownbycompromisingtheexpectedstandardsofeducation(Ndume,Tillya,&
Twaakiondo,2008).Perceived Benefitsmeasurebenefitsthate-learningsystemsisbringingto
anorganisationasawholeapartfromimmediateuserbenefits.Theseorganisationalbenefits
includetimesaving,costsaving,achievementinacademicperformance,increasepaceoflearning,
knowledgegainingandsharing(Delone,&McLean,2003).
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UNIVERSITy EdUCATIoN IN TANZANIA

Currently,accessrate(facetofaceande-learningsystems)foruniversityeducationinTanzaniais
2.4%forabout2.9millionstudentswhocompleteadvancesecondaryschooleducationanddiploma
levelprogrammes(TCU,2016).Thenationalrollingplanforfiveyears(2016-2021)istoincrease
accessrateofuniversityeducationfromcurrent2.4%to4.0%forthe2.9millionstudentsby2021
(TCU,2016).Hence, theroleofe-learningsystems inprovidinganextendedplatformtoaccess
universityeducationisneeded.

Studies Extending Information Systems’ Model
TherehavebeenseveralattemptstoextendDeLoneandMcLean(2003)InformationSuccessmodel
ofLee-Postmodel(2009)wasmodifiedintothreemainconstructs(System design, System delivery 
and System outcome) including fivesub-constructs (Systemquality, Informationquality,Service
quality,Use,NetBenefits,Usersatisfaction)andwastestedinKentuckyuniversityinUnitedStates
ofAmerica(USA).OzkanandKoselermodel(2009),famouslyknownas(HELAM)wastestedin
BruneluniversityinUnitedKingdom(UK).Thismodelhassixconstructs,namely,System Quality, 
Service Quality, Content Quality, Learner perspectives, Instructor attitudesandSupportive issues.
Hassanzadehetal(2012)cameoutwithmodifiedmodelknownas(MELSS)whichcontainedten
constructs(Technical system quality, Contents and Information quality, Educational system quality, 
Service quality, User quality, User satisfaction, Intention to use, Use of system, Goal achievement, 
Benefits of system use and Loyalty to system)andwastestedinsixuniversitiesinIran.Mtebeand
Raisamomodel(2014)consistingofsixconstructs(Course quality, System quality, Service quality, 
Use, User satisfaction, Perceived benefits)wastestedintheUniversityofDaressalaam(UDSM)
inTanzania.Lwogamodel(2014)whichhassevenconstructs(Information quality, System quality, 
Service quality, Instructor quality, Perceived usefulness, User satisfaction and Continual usage 
intention) tested in Muhimbili University of Health and Allied Science (MUHAS) in Tanzania.
Mohammadi model (2015) which has nine constructs (Quality factors, Perceived Ease of Use, 
Perceived, Perceived Usefulness, User intentions to use, Satisfaction)wastestedinfouruniversities
inIranandTossymodel(2017)whichhaseightconstructs(Student engagement, Student cognitive, 
performance, Student control, Student satisfaction, Continue using, Student motivation and Student 
self-esteem)was tested in fouruniversities inTanzania. Inanalysisof factorsexamined in these
studies,littleattentionhasbeenplacedonimpactsofTrust, University readiness (topmanagement
attention, human resources attention, financial support) and External factors (peer universities,
universityregulatorslikeTCU,prospectivestudents)onmeasuringtheexistinge-learningsystemsin
universitiesinTanzania.HencethisstudyinvestigatestheintegrationofTrust,University readiness
andExternal factorsinDeLoneandMcLean(2003)ISmodel.

MATERIALS ANd METHodS

Materialsandmethodsaretwoimportantaspectsofmethodologyemployedinthisresearch.

data Collection Methods
Inordertotestandconfirmaproposedresearchmodel,asurveydesignwaschosenfordatacollection
becausesamplesizewasbigandtheselectedparticipantdomains(universities)weregeographically
scattered.Therefore,thesurveydesignwasrelevantapproachtocoverwidegeographicalareaand
large sample size (Stangor, 2011). A combination of systematic sampling method and random
samplingmethodwereusedineachofeightuniversitiesbecauseoflimitedclasssize(usuallyless
than45students)ofsurveyeduniversities.

Atotalof1,200questionnairesweredistributedineightuniversities(bothpublicandprivate
owneduniversities)inTanzania,fromApriltoJune,2017.Theresearcherreceived1,020completed
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questionnaires,equalto85%ofthedistributedquestionnaires,ofwhich1,005wereuseable.Table1
displaystheactualnumberofparticipantsagainstthetargetnumberofparticipantsforsamplesizefor
theeightuniversities.ThesamplesizefromeachuniversitywasobtainedusingsizegivenbySekaran
andBougie(2011,p.296).Thetotalnumberofstudentswhoareusinge-learningsfromallTanzanian

universitiesislessthan127,660(“TheCitizen”,2018).AccordingtoSekaranandBougie(2011)the
minimumsampletorepresentapopulationofbetween75,000to1,000,000is384.Therefore,asample
of1,005wasconsideredrepresentativeoflearnerswhoareusinge-learningsystemsinTanzania.

Research Model
LashayoandMdJohar(2017)proposedamodelwithtwelvefactorsasaresultofpreliminarystudy
conductedinOpenUniversityofTanzania(OUT)betweenFebruaryandMarch,2017.Thatmodel
wasusedasabasemodelinthisresearchstudy.

ResearchmodelinFigure2containstwenty-fivehypothesesasindicatedbynumber1to25in
thediagramandrelatedinformationisgivenunderH1toH25below.

Instructorqualitywas found tohavea significant impactonUseofe-learnings inTanzania
(Lwoga,2014).Thismeansthatskillsandcompetenciesofaninstructornormallydetermineuseof
e-learningsystemsinuniversitysetting.Suchimportantfactorsarealsoimportantandareconsidered
inthisstudyasproposedinhypothesesH1, H2 and H3.

H1:InstructorQualityhaspositiveandsignificanteffectonE-learningActualUse.
H2:InstructorQualityhaspositiveandsignificanteffectonIntentiontoUse.
H3:InstructorQualityhaspositiveandsignificanteffectonLearnerSatisfaction.

Somepreviousstudiesone-learningsystems,suchasIslam(2012)andMohammadi(2015),
show thatTechnicalSystemQualityhasa significant impactonuser satisfaction.Such factor is
relevantinthisstudyastechnicalattributesofe-learningsystemssuchaseasytouse,reliabilityand
accessibilityareimportantintriggeringintentionofusinge-learningsystems.Also,Lwoga(2014)
foundthatTechnicalSystemQualityhasanimpactonlearnersatisfactioninuniversity.Therefore,
hypothesesH4andH5werealsousedinthisstudy.

Table 1. Usable sample data against a target sample

S/N University Name Target  
Learners Actual Learners 

1 UDSM 353 207

2 SUA 286 59

3 OUT 364 77

4 MU 353 217

5 UDOM 286 138

6 MUST 286 111

7 MUM 110 96

8 SJUT 110 100

Total 2148 1005



International Journal of ICT Research in Africa and the Middle East
Volume 9 • Issue 2 • July-December 2020

6

H4: TechnicalSystemQualityhaspositiveandsignificanteffectonIntentiontoUsee-learningsystem
H5:TechnicalSystemQualityhaspositiveandsignificanteffectonLearnerSatisfaction.

Further,someresearchsuggestedthatServiceQualitygivenbyITunitofaparticularorganisation
islikelytoinfluenceintentiontouse/actualuseofinformationsystems(DeLone&McLearn,2003).
Inparticulare-learningsystemsetting,ServiceQualityattributeswereaffecting Intention touse
e-learning(DeLone&McLean,2003;Mtebe&Raisamo,2014)andthus,thefollowinghypotheses
(H6, H7, H8 and H9)wereproposed:

H6:ServiceQualityhaspositiveandsignificanteffectonTechnicalSystemQuality.
H7:ServiceQualityhaspositiveandsignificanteffectonIntentiontouseE-learningsystems
H8:ServiceQualityhaspositiveandsignificanteffectonE-learningActualUse.
H9:ServiceQualityhaspositiveandsignificanteffectonLearnerSatisfaction.

Environmentalfactorswhichincludepeeruniversities,regulatorsandprospectivestudentsseem
tohighlyinfluenceevaluationofe-learningsystemsbyuniversitiesinGhanaandKenya.(Ansong
etal.,2016;Namisikoetal.,2014).Therefore,thisstudyproposedthefollowinghypothesesasfrom
thestudiesinthetwocountries:

H10:EnvironmentalFactorshavepositiveandsignificanteffectonIntentiontoUse.
H11:EnvironmentalFactorshavepositiveandsignificanteffectone-learningActualUse.
H12:EnvironmentalFactorshavepositiveandsignificanteffectonPerceiveBenefits.

Figure 2. Research model
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UniversityReadinesswhichincludetop-managementreadiness,humanresource,andfinancial
supportplaysasignificantroleinevaluationofe-learningsystemsinuniversities(Munguatoshaet
al,2011).Thisstudyledtothefollowinghypotheses:

H13:UniversityReadinesshaspositiveandsignificanteffectonPerceiveBenefits.
H14:UniversityReadinesshaspositiveandsignificanteffectonIntentiontoUse.

Hassanzadehetal.(2012)evidencedempiricallythatLearnerSatisfactionhaseffectonIntention
tousee-learningsystems.DeLoneandMcLearn(2003)suggestedthatLearnerSatisfactionpositively
affectPerceivedBenefitsininformationsystems.Specifictoe-learningsystemsinTanzania,itwas
alsoevidentthatLearnerSatisfactionaffectPerceivedBenefits(Mtebe&Raisamo,2014).Thisled
tothefollowinghypotheses:

H15:LearnerSatisfactionhaspositiveandsignificanteffectonIntentiontoUse.
H16:LearnerSatisfactionhaspositiveandsignificanteffectonPerceiveBenefits.

Hassanzadehetal.(2012)andMohammed(2016)empiricallyshowedthatIntentiontoUseand
Actualuseweretwoseparatefactorswhichwerecombinedbymostofpreviousstudies.Forinstance,
DeLoneandMcLean(2003),Lwoga(2014),MtebeandRaisamo(2014)whichinvestigatedthem
inuniversitiessettingcombinethesetwofactors.Masa’dehetal.(2016)andTwakiondoandTillya
(2008)suggestedthatTrustmediatetherelationshipbetweenIntentiontouseandActualUse.Based
onthesestudiesfollowinghypotheseswereproposed:

H17:IntentiontoUsehaspositiveandsignificanteffectonTrust.
H18:IntentiontoUsehaspositiveandsignificanteffectonE-learningActualUse.
H19:TrusthaspositiveandsignificanteffectonE-learningActualUse.

DeLoneandMcLean(2016;2003;1992)suggestedthatActualusehassignificantimpactonUser
SatisfactionandPerceivedBenefitsininformationsystemsSimilarrelationshipwasfoundinMtebe
andRaisamo(2014).Basedonthesestudies,thefollowinghypotheseswereproposedinthisstudy:

H20:E-learningActualUsehaspositiveandsignificanteffectonLearnerSatisfaction.
H21:E-learningActualUsehaspositiveandsignificanteffectonPerceiveBenefits.

DeLoneandMcLean(2016;2003;1992)suggested that InformationQualityhassignificant
impactonIntentiontoUseandUserSatisfactionininformationsystems.Basedonthesuggestion
thisstudyintendedtotestthefollowinghypotheses:

H22:CourseQualityhaspositiveandsignificanteffectonIntentiontoUse.
H23:CourseQualityhaspositiveandsignificanteffectonLearnerSatisfaction.

Hassanzadehetal.(2012)andMohammed(2016)evidencedempiricallythateducationsystem
qualityasfactorisdifferentfromtechnicalsystemqualityandtheywentfurthertoshowthatthis
factor influenced significantly on Intention to use e-learning systems and also it affects learner
satisfaction.Sinceindividualseparationofeducationsystemqualityandtechnicalsystemquality
wererarelytestedineducationsettingespeciallyinuniversitiesinTanzania,thisstudyisintended
totestthefollowinghypotheses:
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H24:EducationalSystemQualityhaspositiveandsignificanteffectonIntentiontoUse.
H25:EducationalSystemQualityhaspositiveandsignificanteffectonLearnerSatisfaction

ANALySIS

Anormalitytestwasconductedtocheckfornormaldistributionofsampleddatapriortostatistical
analysisTwotechniques,namely,kurtosisandskewness,wereused.(Al-Aulamie,Mansour,&Daly,
2013).Skewnessisusedtocheckforsymmetricdistributionofdata(Tabachnick,&Fidell,2007)
whichinthisstudywasfoundtobenormal.Kurtosisisthemeasureofashapeofdistributionofdata
intendedtoshowwhetherthedatagiveapeakorflat-shapedgraphandinthiscasewasfoundflat
(Hairetal.,2010).TheStructuralEquationModelling(SEM)wasusedasatechniqueinanalysing
dataanditwasdividedintotwoorderedstages,measurementmodellingusingConfirmatoryFactor
Analysis(CFA)andpath/structuremodelling(Awang,2016).

Part one: Confirmatory Factor Analysis (CFA)
Thispartdealtmainlywithanalysisofitemsofgivenlatentconstructs(proposedfactors)asshown
in Table 2. The significant contribution of each item on a given latent construct was measured
individuallyusingthreeapproacheswhichwereunidimensionality,validityandreliability(Awang,
2016).Themainideaofthispartofanalysiswastocheckforreliabilityandvalidityofproposed
factors(constructs)ofresearchmodelfore-learningsystemsinTanzania.

Unidimensionality
Thisisachievedwheneachoftheindividualitemsofagivenconstructhasafactorloadingabove
0.6andaltogetherhasonedirection,usuallypositivedirection(Awang,2016).Table2 indicates
thatallitemswhichhaveremained,achievedunidimensionalbecausetheirvalueswereallpositive.

Validity
Validityisextentofhowstrongaconstructisindeterminingwhatissupposedtomeasure(Awang,
2016).AccordingtoAwang(2016)thisvalidityofconstructismeasuredthroughthefollowingsub-
procedures:(a)convergentvalidation,(b)constructvalidation(c)discriminantvalidation

ConvergentValidation(CV)isrealizedatapointwherebyallvariableofitemsofgivenconstruct
remainstatisticallysignificantandit isprovedbycalculatingAverageVarianceExtracted(AVE)
tofindoutifitisgreaterthan0.5(Awang,2016)andfromTable2,AVEforeachofconstructwas
greaterthan0.5.

Constructvalidationisachievedwhenallindexeshavereachedaleastedge(Awang,2016).Table
3indicatesthatfitindexesforconstructvaliditywereachieved.

Discriminantvalidityisameasureofitemsandconstructstofindoutwhethertheyarefreefrom
redundancy(Awang,2016).Constructscorrelationshouldnotbebeyond0.85and it isnormally
shownbyconstructingdiscriminantvalidityindextable(Awang,2016).Discriminantvalidityindex
tableisshowninTable4.

Table4showsdiagonalvaluesaresquarerootofAVEoflatentconstructwhereasothervalues
arecorrelationsbetween latentconstructs,hence thediscriminantvaliditywasachievedbecause
valuesindiagonalarelargerthanthevaluesintheirrespectiverowandcolumn.

Reliability
Reliabilityisameasureofhowconsistentisaconstruct(factor)inagivenmodelandthisisattained
whenCompositeReliability(CR),AverageVarianceExtracted(AVE)andCronbachalpha(α)have
beenattained(Hairetal.,2010).
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Table 2. Cronbach alpha, composite reliability (CR) and average variance extracted (AVE)

Construct Item 
Number

Item 
Name

Factor 
Loading

Cronbach 
Alpha

(α >0.7)

CR > 
0.7

AVE > 
0.5

InstructorQuality(IQ)

1 IQ4 0.787

0.87 0.871 0.635
2 IQ3 0.787

3 IQ2 0.819

4 IQ1 0.767

CourseQuality(CQ)
1 CQ4 0.724

*0.693 *0.693 0.533
2 CQ3 0.733

TechnicalSystem 1 TSQ2 0.837
0.776 0.777 0.636

Quality(TSQ) 2 TSQ1 0.758

EducationSystem 1 ESQ4 0.769
*0.674 *0.682 0.518

Quality(ESQ) 2 ESQ2 0.662

ServiceQuality(SQ)

1 SQ3 0.693

0.784 0.786 0.5512 SQ2 0.769

3 SQ1 0.763

IntentiontoUse(ITU)

1 ITU1 0.728

0.808 0.805 0.5792 ITU2 0.815

3 ITU3 0.738

Trust(T)

1 T1 0.788

0.83 0.834 0.6262 T2 0.824

3 T3 0.761

E-learningActualUse 1 EAU2 0.782
0.719 0.719 0.562

(EAU) 2 EAU3 0.718

LearnerSatisfaction 1 LS2 0.835
0.747 0.752 0.603

(LS) 2 LS1 0.714

EnvironmentalFactors 1 EF1 0.713

0.819 0.804 0.507(EF) 2 EF2 0.733

3 EF4 0.734

UniversityReadiness 1 UR1 0.831

0.832 0.838 0.635(UR) 2 UR2 0.852

3 UR3 0.697

PerceivedBenefits(BP)

1 PB1 0.669

0.841 0.834 0.501

2 PB2 0.672

3 PB3 0.776

4 PB4 0.683

5 PB5 0.735

*Failing a required test
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Therefore,todeterminereliabilityofaconstruct,threemeasurementswereperformedwhich
wereAVE,CRandαandreliabilitywouldbeconfirmedbycheckingifAVEisgreaterthan0.5,CR
wasgreaterthan0.7,αwasgreaterthan0.7andCRwasgreaterthanAVE.

Table2indicatesAVE,CRandαwereachievedexceptfortwoconstructswhichwereCourse
Quality(CQ)andEducationalSystemQuality(ESQ).CourseQuality(CQ)slipoff themeasure
probablybecausethecontentdeliveredwasnotsufficient,notup-to-dateanddifficultfornavigation,
and for Education System Quality (ESQ), may be lacking forum, communication features and
appropriatelearningstyles.

Part Two: Structure Analysis
Inthispart,theattentionwasshiftedtomodelofcause-impactamongvalidatedlatentconstructs
bypoolingtogetherallconstructs(factors)andsimultaneouslyrunningtheresearchmodel(Hairet
al.,2010).Themainideaofthisparttwoofanalysiswastocheckthesignificanceoftheproposed
hypotheses(H1-H21)andtheirrelativestrengths.Linearregressionequationwasusedtoperform
structuremodelling.

Givenmultipleregressionequation:

Y=βo+β1X1+β2X2+β3X3+……..βnXn+e1

Table 3. Fit Indexes for both measurement modelling and structural modelling

Category  
Name Index Title Acceptance Point Measurement  

Model
Structural 

Model

1.Absolutefit
RMSEA RMSEA<0.08 0.029 0.045

GFI GFI>0.90 0.956 0.926

2.Incrementalfit

AGFI AGFI>0.90 0.943 0.909

CFI CFI>0.90 0.978 0.945

TLI TLI>0.90 0.973 0.936

NFI NFI>0.90 0.953 0.921

3.Parsimoniousfit Chisq/df(χ2/df) Chisq/df<3.0 1.839 2.995

Table 4. The Discriminant validity index summary for the ten constructs

UR IQ TSQ SQ ITU EAU T LS EF PB

UR 0.797

IQ 0.425 0.792

TSQ 0.349 0.449 0.798

SQ 0.441 0.579 0.456 0.742

ITU 0.317 0.448 0.515 0.321 0.761

EAU 0.363 0.540 0.412 0.566 0.343 0.750

T 0.546 0.623 0.461 0.530 0.498 0.544 0.791

LS 0.330 0.560 0.476 0.434 0.736 0.479 0.579 0.777

EF 0.517 0.507 0.383 0.501 0.391 0.524 0.622 0.527 0.712

PB 0.463 0.567 0.460 0.417 0.554 0.429 0.685 0.602 0.575 0.708
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whereX1,X2,X3,…….Xn=Independent(constructs)variablesand

Y=Dependent(construct)variable,e1=residual

andβ1,β2,β3,….βnarestandardizedregressioncoefficients.
Inthisstructuralmodellingthreelevelsofstatisticalsignificancewereconsideredontesting

hypothesesproposedinconceptualmodelinFigure2,thesesignificantlevelswere:

(*meansp<0.05;**meansp<0.01and***meansp<0.001)(Lwoga,&Komba,2015).

Standardized Indirect and direct Paths (Test of Full or Partial Mediation)
ThemodeldevelopedonFigure3hasonlyone triangleofsignificant-linkedconstructswhich
needtobecheckedforfullorpartialmediation.Thetriangleconsistsofthefollowingconstructs:
TechnicalSystemQuality(TSQ),LearnerSatisfaction(LS)andIntention toUse(ITU),which
canbedescribedbythefollowingpaths:TSQ→LS→ITU(indirectpath)andTSQ→ITU(direct

Figure 3. Structural model of the study
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path). Therefore, standardized direct path from TSQ→ITU and standardized indirect path
(TSQ→LS→ITU).Thesignificanceofthehypotheseswascheckedusingbootstrappingoflearner
pathmodelasshowninTable5.

Table5confirmedthattheLearnerSatisfaction(LS)inFigure4providesafullmediationon
thefollowinghypothesisTSQ→LS→ITU.

dISCUSSIoN oF RESULTS

Twenty-five hypotheses were proposed in Figure 2, of which 21 were qualified to be tested
simultaneouslyTwoconstructs(CourseQualityandEducationalSystemQuality)failedreliabilitytest,
thereforehypotheseswhichtakesintoconsiderationCourseQualityandEducationalSystemQuality
weredropped.ResultsshowninFigure3indicatethatoutof21testedhypotheses,15hypotheses
weresupported.Threelevelsofstatisticalsignificancewereconsidered,thesewere:p-value<0.05,
p-value<0.01andp-value<0.001andtheirstrengthsofrelationshipwerecategorizedinthreetypes,
whichwere:β<=0.2statedasweak;0.2<β<0.5statedasmediumandlastisβ>=0.5statedas
strong(Lwoga&Komba,2015).Theresultsshowedthattenvalidfactorswere(Table2andFigure
3).Thevarianceexplained/coefficientofdetermination(R2)whichexplainpowerofmodeltocapture
requiredfactorswas53.9%(referFigure3).

Two newly developed hypotheses were found, these were Service Quality has positive and
significant effectonTechnicalSystemQuality and Intention toUsehaspositiveand significant
effectonTrust.

H1:InstructorQualityhaspositiveandsignificanteffectonE-learningActualUse.

Thishypothesiswassupportedbyp<0.01andstrengthofimpactonE-learningActualUse,
β=0.181.Itimpliesthatinstructorcapabilitytomanagee-learningsystemshasweakandsignificant
impactonlearner’sbehaviouronuseofthee-learningsystem.ThisresultwasconsistentwithLwoga
(2014)inTanzaniawhichhadminimumeffectresult(β=0.336).

H2:InstructorQualityhaspositiveandsignificanteffectonIntentiontoUse.

Thishypothesiswasnot supported.Apossible reason for thismightbenovice competency
levelofaninstructorinmanaginge-learningsystem.Instructorisyettocreateasignificantimpact
tolearner.Thisneedsmoreresearch.

H3:InstructorQualityhaspositiveandsignificanteffectonLearnerSatisfaction.

Table 5. Standardized direct and indirect paths

Indirect Hypothesis 
(TSQ→LS→ITU)

Direct Hypothesis 
(TSQ→ITU)

Strengthofpath(β) 0.203 0.175

Significance(p<0.05) 0.002 0.443

Remarks(significantor
notsignificant)

Since0.002<0.05then
thishypothesisissignificant

Since0.443>0.05then
thishypothesisisnot
significant
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Thishypothesiswassupportedwithp<0.001andstrengthofrelationship,β=0.432,itindicates
amediumstrengthofimpactonLearnerSatisfaction.Thisresultwasconsistentwithpreviousstudy
byLwoga(2014)withmediumimpact(β=0.215).SimilarresultisfoundinCheng(2012).

H4:TechnicalSystemQualityhaspositiveandsignificanteffectonIntentiontoUse.

Thishypothesiswassupportedwithp<0.001andstrengthofrelationship,β=0.175,thisimplies
thatreliability,security,usabilityofe-learningsystemhasweakandsignificantimpactonlearner
attitudeoverasystem.ThiswasconsistentwithresultinIslam(2012)andMohammadi(2015).

H5:TechnicalSystemQualityhaspositiveandsignificanteffectonLearnerSatisfaction.

Thishypothesisissupportedwithp<0.001andstrengthofimpact,β=0.285.Itimpliesthat
usability,reliabilityandavailabilityofe-learningsystemhavecreatedmediumandsignificantimpact
onlearnersatisfactiononsystem.Thiswasconsistentwithsomefindingsinpreviousstudies,such
asthoseinLwoga(2014)withmediumimpact(β=0.486)andDeLoneandMcLean(2003;1992).

H6:ServiceQualityhaspositiveandsignificanteffectonTechnicalSystemQuality.

Thishypothesisissupportedwithp<0.001andstrengthofimpactwhichisstrong(β=0.513).
Itimpliesthatattributesofe-learningsystemsuchastimelyresponse,knowledgeandinclusionof
stakeholdercommentshavecriticalimpactonsystemproperties(reliability,availabilityandusability).
Thiswasnewfinding.

H7:ServiceQualityhaspositiveandsignificanteffectonIntentiontoUse.

ThishypothesiswasnotsupportedanditisthesameresultastheonefoundbyHassanzadeh
etal.(2012).

H8:ServiceQualityhaspositiveandsignificanteffectonE-learningActualUse.

Thishypothesiswassupportedwithp<0.001andminimumstrengthofimpact,β=0.318.This
impliesthattimelysupport,knowledgeofsystemandincorporatinglearneropinionshavemedium
andsignificantimpactonbehaviourofusertousethesystem.ThiswasconsistentwithMtebeand
Raisamo(2014)whofoundstrengthofβ=0.192.

H9:ServiceQualityhaspositiveandsignificanteffectonLearnerSatisfaction.

Thishypothesiswasnotsupported.Thisneedmoreresearch.

H10:EnvironmentalFactorshaspositiveandsignificanteffectonIntentiontoUse.

Thishypothesiswassupportedwithp<0.001andweakbut significant strengthof impact,
β=0.155.Thisimpliesthatinfluenceofotheruniversities,nationalICTpolicyandpressureofother
collaborativepartnershaveweakbutsignificantimpactoncreatinganattitudeofusinge-learning
systembylearners.ThiswasconsistenttofindinginstudybyNamisikoetal.(2014).

H11:EnvironmentalFactorshaspositiveandsignificanteffectonE-learningActualUse.
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Thishypothesiswassupportedwithp<0.001andmediumstrengthof impact,β=0.207. It
impliesthatpressureofsurroundinguniversities,educationpartnersandnationalICTpolicyhave
mediumimpactonlearnersusebehaviourovere-learningsystem.Thiswasconsistentwithfinding
inNamisikoetal.(2014).

H12:EnvironmentalFactorshaspositiveandsignificanteffectonPerceivedBenefits.

Thishypothesiswassupportedbyp<0.001andmediumstrengthofimpact,β=0.269.This
meanshavingICTpolicyandpressureofeducationalpartnershavesignificantimpactonperceive
benefitsofusinge-learningsystem.ThiswassimilartofindinginAnsongetal.(2016).

H13:UniversityReadinesshaspositiveandsignificanteffectonPerceivedBenefits.

Thishypothesiswassupportedbyp<0.001andweakstrengthofimpact,β=0.104.Itimplies
thatbenefitsofusinge-learningsystemareaffectedsignificantlybythetopmanagement,financial
resourcesandsupport fromother than technical staff.This resultwasconsistentwith finding in
Munguatoshaetal.(2011).

H14:UniversityReadinesshaspositiveandsignificanteffectonIntentiontoUse.

Thishypothesiswassupportedbyp<0.001andweakstrengthofimpact,β=0.168.Thisimplies
thattopmanagementsupport,humanresourcesupportandfinancialmusclehavesignificantimpact
onlearners’attitudetowarduseofe-learningsystems.ThiswasconsistentwithresultinMunguatosha
etal.(2011).

H15:LearnerSatisfactionhaspositiveandsignificanteffectonIntentiontoUse.

Thishypothesisissupportedbyp<0.001andstrongstrengthofimpact,β=0.705.Thisimplies
thattheoverallsatisfactionoflearnershasstrongpositiveimpactonuse-attitudeoflearnersona
givensystem.Themorelearnersaresatisfiedthemoreattitudeofusinge-learningsystems.This
wasconsistencewithsomefininginthestudybyHassanzadehetal.(2012)andcoincidentally,the
samerangeofstrengthofβ=0.760.

H16:LearnerSatisfactionhaspositiveandsignificanteffectonPerceivedBenefits.

Thishypothesiswassupportedbyp<0.001andmediumstrengthofimpact,β=0.489.Itimplies
thatoverallsatisfactionoflearnershasmediumimpactonperceivedbenefitsofusinge-learning
systems.ThisresultcorrespondstofindingsinbyMtebeandRaisamo(2014)astudydoneTanzania,
andfoundmediumstrengthofβ=0.226withthesamehypothesis

H17:IntentiontoUsehaspositiveandsignificanteffectonTrust.

Thishypothesiswassupportedwithp<0.001andstrongstrengthofimpact,β=0.717,itimplies
thatuseattitudeoflearnersoveragivensystemhasasignificanteffectonlearners’overalltruston
it.Thiswasnewfinding.

H18:IntentiontoUsehaspositiveandsignificanteffectonE-learningActualUse.
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Thishypothesiswasnotsupported.Possiblereasonmaybethewaycontentinthesystemis.If
contentisstaticthenitbecomesdifficultfortheuserstobeconsistentusersofasystem.Thisresult
needsmoreresearch.

H19:TrusthaspositiveandsignificanteffectonE-learningActualUse.

Thishypothesiswasacceptedwithp<0.05andweakstrengthofβ=0.122.Itimpliesthatoverall
trustone-learningsystemsissignificantinacceleratingusebehaviourofe-learningsystem.This
wasconsistentwithresultinMasa’dehetal.(2016).

H20:E-learningActualUsehaspositiveandsignificanteffectonLearnerSatisfaction.

Thishypothesisisnotsupported.ThiswasconsistentwithqualitativestudybyYenginetal.(2011).

H21:E-learningActualUsehaspositiveandsignificantonPerceivedBenefits.

Thishypothesiswasnotsupported.ItwasconsistentwithstudydoneinTanzaniabyLwoga(2014).
TheresultofFigure3,afterthediscussion,wereillustratedinFigure4showingthetenfactors

measuringe-learningsystemsinuniversitiesinTanzania.Thehypotheseswhichwerenotsignificant
wereleftoutandonlysignificanthypotheseswereconsideredtoformulateafinalmodel.

Figure 4. Final model
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Factorswhichwereconfirmedinthemodel(Figure4)werecomparedagainstotherprevious
modelsextendingDeLoneandMcLean(2003)ISmodelinuniversitiesinTanzaniaasshowninTable6.

Table6showsthatthereisasignificantincreaseofnumberoffactorsexaminedinthisstudyas
comparedtopreviousstudieswhichextendDeLoneandMcLean(2003)ISmodel.Additionalfactors
andsamplesizeusedmakethedevelopedmodelmorerobustandcomprehensive.

CoNCLUSIoN ANd RECoMMENdATIoN FoR FUTURE STUdIES

Thisstudysetouttoinvestigateimpactsoftrust,universityreadinessandenvironmentalfactorson
DeLoneandMcLean (2003) informationsystemsmodel,onmeasurementofe-learningsystems
whichhavebeenadoptedinuniversitiesinTanzania.Inresponsetothat,thisresearchpresentsan
empiricalmodelasindicatedinFigure4withtenuniqueconstructs/factors(includingtrust,university
readinessandenvironmentalfactors)whichweretestedandconfirmedasmeasureofadoptionof
e-learningsystemsinTanzania.ThisresearchfurtherfoundthatServiceQualityhasastrongpositive
impactonTechnicalSystemQualityandalsoIntentiontoUsehasstrongpositiveimpactonTrust.

IntegrationofinformationsystemsuccessfactorswhichwereTechnicalSystemQuality(TSQ),
ServiceQuality(SQ),IntentiontoUse(ITU),E-learningActualUse(EAU)andLearnerSatisfaction
(LS)withnewfactorswhichareInstructorQuality(IQ),UniversityReadiness(UR),ExternalFactors
(EF),andTrust(T)hasprovedreliableandsignificantincontextofTanzania.Thiswasakeysuccess
forthisnewlydevelopedtoolwhichismorecomprehensiveinmeasuringe-learningsystemsadoption
inuniversitiesinTanzaniaanddevelopingworldatlarge.

Coefficientofdetermination/varianceexplained(R2)achievedforthisdevelopedmodelwhich
was53.9%showingasubstantialsuccessofthisresearch(Falk,&Miller,1992;Samarasinghe,&
Tretiakov,2012).Thisimpliesthatthedevelopedmodelhascapturedasubstantialnumberoffactors
affectingadoptionofe-learningsystemsinTanzania.

Theimportanceofthedevelopedtoolwillbeone-learningsystemdevelopersandpractitioners
inTanzaniaandelsewhereastheyhavebeenprovidedwithtoolwhichwillguidetheminmeasuring
e-learningsystemsadaptationandalsotoresearchersandacademicsastheyareprovidedwithliterature
whichaddstotheexistingbodyofknowledge

ThefinalmodelinFigure4isanopenmodelwhichprovidesroomforresearcherstoaddsome
construct(s)whenrequiredbecauseofchangesoftechnologyandcontext.Themodelcanalsobe
validatedinotherenvironmentsorbyotherstudymethodsanddesignssuchasintypicalinformation
systemsprojectsorbyamixedstudy(qualitativeandquantitative).

Furtherresearch(learnerperceptions)canbedonearoundthefollowinghypotheses:Impactsof
IntentiontoUseonActualUse,ActualUseonPerceivedBenefits,EducationalSystemQualityon
(IntentiontoUse,E-learningActualUseandLearnersatisfaction),ServiceQualityovertwofactors
Learnersatisfactionand Intention toUse, InstructorQualityon Intention toUseand lastActual
SystemUseonLearnerSatisfaction.

Table 6. Comparison of number of factors examined in this study relative to previous studies in Tanzania which Adapt DeLone 
and McLean (2003) model

S/N Author (s) Year Number  
of Learners

Number  
of Factors

1 Lwoga 2014 272 07

2 MtebeandRaisamo 2014 200 06

3 Tossy 2017 306 08

4* Lashayo 2020 1,005 10

*This research study.
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